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In this personal perspective paper I have pointed out
some of Scotland’s considerable colonial and
postcolonial agency in the Malawi project. It would
be unfortunate if, in a rush to ‘help or do something’
the same mistakes of the past are repeated.

Lung Clearance Index, Measured with a Novel
Photoacoustic Gas Analyser, is a More Sensitive
Measure of Airways Dysfunction in Adults with CF
than Spirometry.

A Horsley, A Greening, J A Innes

Western General Hospital, Edinburgh and UK Cystic Fibrosis
Gene Therapy Consortium

Background: The advent of novel therapies for mild cystic

fibrosis (CF) lung disease necessitates the development of

improved measures of early CF airway damage. Spirometry is

insensitive to changes in small airway function, and correlates

poorly with anatomical changes demonstrated on CT. Ventilation

heterogeneity is known to be sensitive to changes in small

airway function, but is difficult to assess routinely. We have

adapted a novel, compact photoacoustic gas analyser to

measure inhomogeneity of ventilation by inert gas multiple

breath washout using 0.2% sulphur hexafluoride (SF6) as an

inert non-absorbed tracer gas. Methods: Multiple breath

washouts were performed in 46 healthy controls and 25 adult

patients with CF. Lung clearance index (LCI) is defined as the

number of times lung volume has to be exchanged during quiet

breathing to reduce tracer gas concentration ot 1/40th of the

starting value and was calculated using custom built software.

Results: The group mean (SD) for LCI in controls was 6.72

(0.41), with 95% limits of normality calculated as 5.92-7.51. The

group mean (SD) for CF patients was 12.79 (3.62), p<0.0001

compared to controls. LCI was independent of FEV1 in controls

but increased with reducing FEV1 % in CF patients (r2=0.65,

p<0.0001). There were 8 CF patients with FEV1 within the

normal range, but all of these had elevated LCI, 5 of these

substantially so (figure 1 see www.smj.org.uk). Mean coefficient

of variation for intra-visit repeat measures of LCI was 3.5% for

controls and 4.6% for CF patients. Conclusions: We have

demonstrated that LCI can be measured reliably and

reproducibly using this novel gas analyser. Results show

significant ventilation heterogeneity in those with normal

spirometry making it superior for the detection of early disease

and of treatment effects in mild patients. We now plan to use

this technique to assess airway function longitudinally, though

the potential for this device extends far beyond CF.
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Monocyte-based Gene Therapy with the Cationic
Host Defence Peptide Elafin increases Clearance of
Pseudomonas aeruginosa (PA01) from Murine Lung
by increasing Macrophage Bacteriocidal Activity

T.S. Wilkinson, R. Darte, R. McGregor, N. Schouten,
J-M. Sallenave, L. Farrell, K. Dhaliwal, C. Haslett , J. Simpson.

MRC/Centre for Inflammation Research, University of
Edinburgh, UK

Background: Neutrophil-mediated lung injury is central to the
pathogenesis of severe pneumonia.1 Elafin is a potent
endogenous inhibitor of HNE2, is anti-microbial3 and
immunomodulatory.4 Importantly we have shown that adenoviral
delivery of elafin to healthy murine lungs increases clearance of
Pseudomonas aeruginosa (PA01).5 However ‘naked’ adenovirus
(Ad) induces an inflammatory response and delivery of these
vectors to the inflamed lung in patients is notoriously difficult.
Therefore our research has focused on elucidating the
molecular mechanisms by which elafin produces these effects
and the potential of monocyte-macrophages as vectors for in
vivo elafin gene therapy. Method: Bone marrow derived
macrophages (BMDM) matured for 6 days were transduced
with Ad lac Z (control) or Ad elafin for 24 hours at an MOI of 100.
For in vivo macrophage based gene therapy, mice (n=3) were
given 1.5 x107 cfu/ml PA01 i.t and then 6 hours later were given
2.5 x 105 transduced BMDM i.t. Eighteen hours later mice were
killed and lungs lavaged. For in vitro work BMDM were exposed
for up to 2 hours with combinations of PA01 alone and elafin
treated PA01. Supernatants were isolated and TNF_ assayed
by ELISA, and the amount of viable PA01 detected by plating
serial dilutions on LB agar. Results: Mice that received elafin
transduced macrophages had detectable elafin in their lavage
fluid (up to 6000 pg/ml) and had 1000 fold lower counts of viable
PA01. In vitro pre-incubation of PA01 with elafin (10-100 nM)
before exposing them to BMDM increased bacterial killing by
30% compared to BMDM alone. Levels of TNF_ in the
supernatants were decreased in those exposed to elafin.
Conclusion: Our results provide proof of concept data for the
use of monocytes to deliver therapeutic transgenes to the lung.
Further our data suggest that elafin increases PA01 clearance
by modulating macrophage bacteriocidal activity.

For references see www.smj.org.uk

The Use of D-Dimers in the Exclusion of Venous
Thromboembolism in a District General Hospital

JB Jones, KS Tan

Department of Respiratory Medicine, Wishaw General Hospital,
50 Netherton St, Wishaw ML2 0DP

Introduction: The use of D-dimers and clinical probability
scores in the exclusion of venous thrombo-embolic disease is 
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well established.  The aim of this audit was to determine how
D-dimers were being used in our district general hospital and
ensure that appropriate protocols were in place to allow the
correct usage of the test and clinical probability scores.
Methods: All D-dimer results from a three-month period were
obtained and cross-referenced with the results of radiological
tests from the same admission. D-dimers were analysed using
a quantitative latex agglutination process (IL test TM) and the cut-
off for a positive test was 285.0 ng/ml.  Case notes were
retrospectively reviewed for clinical probability scores and
appropriateness of D-dimer request. Follow-up hospital
admission data for 3 months for development of
thromboembolic events was analysed. Results: 342 valid D-
dimer tests were analysed: 179 (52%) were positive and 163
negative. Of the positive D-dimers, 101 patients had
subsequent investigation with either ultrasound Doppler (US)
scan or CT pulmonary angiogram (CTPA). 35 events of venous
thromboembolism were identified: 23 had deep venous
thromboses (DVT) and 12 had pulmonary thromboemboli (PTE).
78 individuals with positive D-dimers had no subsequent
investigation.  Of the 163 patients with negative D-dimers, 150
were discharged and 13 had a subsequent US examination or
CTPA.  No evidence of PTE was seen in CTPA and only one US
showed evidence of DVT.  Of those 150 patients with negative
D-dimer test who were discharged, there were 16 emergency
medical readmissions within 3 months. No evidence of DVT or
PTE was diagnosed. This gives a negative predictive value of D-
dimer testing of 99.4%. In the subset of patients who had a
positive D-dimer and no further investigation or a negative D-
dimer and subsequent investigation, none had a documented
clinical probability score. Conclusions: Our study shows that
D-dimers have a high negative predictive value when used in a
‘real-life’ clinical setting in a district general hospital.  However,
the use D-dimer testing appears inappropriate with lack of
clinical probability scoring. Clinical probability scores will be
made mandatory for requests in future for D-dimer tests, US
and CTPA to encourage more appropriate use of these
investigations.
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Sputum Trace Metals Are Biomarkers of Disease
Activity in Inflammatory and Suppurative Lung
Diseases

R D Gray1, A Duncan2, D Noble1, M Imrie1, D St. J. O’Reilly2,
J. Innes1, D J. Porteous1, A. C Boyd1, A P Greening1.

1 School of Molecular and Clinical Medicine, University of
Edinburgh, Western General Hospital, Edinburgh, UK
2 Scottish Trace Element & Micronutrient Reference Laboratory,
Department of Clinical Biochemistry, Glasgow Royal Infirmary,
UK

Rationale and Objectives: Induced sputum provides
information about inflammatory status in respiratory diseases.
Sputum cytology facilitates the assessment of asthma and

COPD, and sputum fluid contains important biomarkers of
inflammation such as cytokines. The presence of increased
sputum iron in inflammatory lung disease is well-documented.
We hypothesised that other sputum metals may be affected by
airway inflammation and investigated their value as biomarkers.
Methods: Induced sputum was obtained from 20 healthy
control subjects and patients with inflammatory pulmonary
diseases: 23 with cystic fibrosis (CF) bronchiectasis, 16 with
bronchiectasis, 17 with asthma and 23 with COPD, and
subjected to inductively coupled plasma optical emission
spectrometry to quantify iron, zinc, manganese and copper.
Sputum from 14 CF patients was also analysed through an
exacerbation cycle. Measurements and Main Results:
Sputum zinc differentiated CF and bronchiectasis from controls
with p<0.001 at the following levels in ug/l (SEM): Control 17.6
(3.0), bronchiectasis 112.1 (20.6), CF 150.0 (23.4), COPD 34.6
(7.1), Asthma 36.2 (13.6). Sputum iron also differentiated CF
and bronchiectasis from controls at p<0.001. Levels of
manganese and copper were numerically lower, but were
elevated for CF (p<0.05), bronchiectasis and asthma (p<0.01)
versus controls for manganese, and were elevated for all
diseases (p<0.05) compared with controls for copper. Sputum
zinc level decreased significantly following antimicrobial therapy
for an exacerbation in CF subjects from 236 ug/l (47.1) to 140
(30.1) (p<0.0086). Interpretation: Sputum zinc and iron
represent markers of airway inflammation in CF and
bronchiectasis, but zinc has better potential to monitor disease
activity.  While there is a wealth of information about the
significance of iron in lung inflammation, the role of fluctuating
zinc levels revealed by this study merit further investigation.
Conclusions: Sputum zinc and iron represent markers of
airway inflammation in CF and bronchiectasis, but zinc has
better potential to monitor disease activity. The roles of
manganese and copper are less clear and merit further
investigation.

The reasons for ineligibility are as follows:

� Low exacerbation rate 

(<2 documented within 12 months) 37

� Total IgE level <30, or all RAST/SPTs negative 34

� Total IgE >700 (range 752 – 3095) 12

� FEV1 criteria not fulfilled (<80% for study) 4

� History of anaphylaxis 2

� Significant smoking history, otherwise eligible 5

� Other (<BTS step 3 therapy & otherwise 

eligible, not asthma) 3

These findings, in a clinical setting in which the majority of
eligible patients might have been expected, highlight the small
numbers of patients likely to require this therapy as part of
routine clinical practice and emphasises that this therapy is
targeted at the small number of patients with ongoing allergic
asthma, despite BTS step 3 treatment whose total IgE levels fit
within the relatively narrow range in which the published studies
have shown benefit. 

Experience Identifying Patients for AntiIgE Therapy
at a Problem Asthma Clinic

S McCluskey, C Bucknall

Department of Respiratory Medicine, Glasgow Royal Infirmary,
Glasgow

We have screened 117 patients over a 9-month period in order
to identify suitable patients for a pragmatic unblinded antiIgE
study in which patients are randomised to therapy with
Omalizumab or continued therapy without this in a ratio of 2:1,
after an 8-week run-in period of treatment optimisation.

We have identified 15 (13%) possible candidates:
Entered into study 6
Eligible, considering participating 8
Declined 1
Uncategorised 5
Ineligible 97

MRSA - an Issue for Non-Invasive Ventilation

H F. Coles, P Murphie, S A. Little

Dept of Respiratory Medicine, Dumfries and Galloway Royal
Infirmary, Dumfries, UK

Infection control is of major importance in current medical
practice, particularly with regard to Methicillian Resistant
Staphylococcus Aureus (MRSA). With increasing use of, and
indications for, non-invasive ventilation (NIV) this intervention
offers further potential for cross contamination.
Following identification of MRSA on a routine screen of a non-
invasive ventilator air filter in a Medical High Dependency unit a
prospective infection control audit was conducted. The issue
was highlighted to staff, followed by screening of all machines
after each use, together with patient filter changes every 24
hours, and air filter changes between patients.
Over a 6-month period 4 NIV machines were screened following
an agreed infection control protocol, resulting in 179 samples,
out of which 20 swabs produced growth on bacteriological
culture. There were six cultures of staphylococcus aureus but
identification of all positive samples clarified these as probable
skin or environmental contamination with no evidence of MRSA
within filters or airflow tubing on the machines. 
Reassuringly, although our prospective screen revealed 11
cultures of staphylococci most were of only a light growth, none
was an MRSA isolate, and none of the total of 20 positive results
was felt by the infection control team to be of clinical
significance or offered potential risk to patients being treated
with NIV. The isolates probably represent skin or environmental
contamination, as has been shown in a previous studies of
cross-contamination, but this again emphasises the importance
of adequate education, and implementation of effective and 

comprehensive infection control measures to reduce the risk of
cross-contamination and potential for hospital-acquired
infection.
We conclude that although non-invasive ventilation offers
potential for cross infection this does not appear to be a clinical
problem provided adequate implementation of a
comprehensive infection control policy. Appropriate machine
decontamination and hand cleansing is essential in combating
the issues surrounding cross contamination, and there remain
scope for improvement and development within this area of
practice.

This data has been accepted for presentation at the European
Society Scientific Meeting in Munich 2006

Fluvastatin Selectively Inhibits Hypoxic Proliferation
& Activation of p38 MAP Kinase in Pulmonary Artery
Fibroblasts: Implications for Pulmonary
Hypertension Treatment

CM Carlin, AJ Peacock, DJ Welsh

Scottish Pulmonary Vascular Unit, Western Infirmary, Glasgow

Background: Excessive pulmonary vascular cell proliferation
is a key aspect in the development of severe pulmonary
hypertension.  Exploring the differential effects of any proposed
antiproliferative treatment on the cell types resident to the
pulmonary artery is important if we are to learn how best to
exploit these drugs.  Statin drugs have antiproliferative effects
and reverse pulmonary hypertension in animal models.  In
particular, we have reported fluvastatin inhibition of hypoxia-
induced pulmonary adventitial fibroblast (PAF) proliferation
(Carlin et al, STS, 2005).  It is unknown whether statins would be
effective in the treatment of pulmonary hypertension in humans
at standard doses or which statin would be best suited to this
indication.  Also unknown is whether established or novel
therapies would complement or simply duplicate the effects of
statins and whether we should expect all forms of pulmonary
hypertension to respond similarly.  To address some of these
questions we studied proliferative responses of PAFs,
pulmonary artery smooth muscle cells (PASMCs) and systemic
adventitial fibroblasts (SAFs) to incremental doses of serum,
platelet-derived growth factor and acute hypoxia (5%).  We
compared the effects of different statins across a range of
doses.  The cellular mechanisms in the PAF-hypoxia model were
assessed by studying effects of statins, prenyl intermediates
and related inhibitors on proliferation and MAP kinase activation.
Methods: Proliferation of vascular cells was assessed by (3H)
thymidine uptake and cell counting.  MAP kinase activation was
assessed by Western blot analysis. Results: Fluvastatin at
pharmacological doses inhibited hypoxic proliferation and p38
MAP kinase phosphorylation in PAFs.  This effect was reversed
by the prenyl compound geranylgeranyl pyrophosphate and
mimicked by a geranylgeranyl transferase inhibitor, suggesting
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well established.  The aim of this audit was to determine how
D-dimers were being used in our district general hospital and
ensure that appropriate protocols were in place to allow the
correct usage of the test and clinical probability scores.
Methods: All D-dimer results from a three-month period were
obtained and cross-referenced with the results of radiological
tests from the same admission. D-dimers were analysed using
a quantitative latex agglutination process (IL test TM) and the cut-
off for a positive test was 285.0 ng/ml.  Case notes were
retrospectively reviewed for clinical probability scores and
appropriateness of D-dimer request. Follow-up hospital
admission data for 3 months for development of
thromboembolic events was analysed. Results: 342 valid D-
dimer tests were analysed: 179 (52%) were positive and 163
negative. Of the positive D-dimers, 101 patients had
subsequent investigation with either ultrasound Doppler (US)
scan or CT pulmonary angiogram (CTPA). 35 events of venous
thromboembolism were identified: 23 had deep venous
thromboses (DVT) and 12 had pulmonary thromboemboli (PTE).
78 individuals with positive D-dimers had no subsequent
investigation.  Of the 163 patients with negative D-dimers, 150
were discharged and 13 had a subsequent US examination or
CTPA.  No evidence of PTE was seen in CTPA and only one US
showed evidence of DVT.  Of those 150 patients with negative
D-dimer test who were discharged, there were 16 emergency
medical readmissions within 3 months. No evidence of DVT or
PTE was diagnosed. This gives a negative predictive value of D-
dimer testing of 99.4%. In the subset of patients who had a
positive D-dimer and no further investigation or a negative D-
dimer and subsequent investigation, none had a documented
clinical probability score. Conclusions: Our study shows that
D-dimers have a high negative predictive value when used in a
‘real-life’ clinical setting in a district general hospital.  However,
the use D-dimer testing appears inappropriate with lack of
clinical probability scoring. Clinical probability scores will be
made mandatory for requests in future for D-dimer tests, US
and CTPA to encourage more appropriate use of these
investigations.
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COPD, and sputum fluid contains important biomarkers of
inflammation such as cytokines. The presence of increased
sputum iron in inflammatory lung disease is well-documented.
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airway inflammation and investigated their value as biomarkers.
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control subjects and patients with inflammatory pulmonary
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subjected to inductively coupled plasma optical emission
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Sputum from 14 CF patients was also analysed through an
exacerbation cycle. Measurements and Main Results:
Sputum zinc differentiated CF and bronchiectasis from controls
with p<0.001 at the following levels in ug/l (SEM): Control 17.6
(3.0), bronchiectasis 112.1 (20.6), CF 150.0 (23.4), COPD 34.6
(7.1), Asthma 36.2 (13.6). Sputum iron also differentiated CF
and bronchiectasis from controls at p<0.001. Levels of
manganese and copper were numerically lower, but were
elevated for CF (p<0.05), bronchiectasis and asthma (p<0.01)
versus controls for manganese, and were elevated for all
diseases (p<0.05) compared with controls for copper. Sputum
zinc level decreased significantly following antimicrobial therapy
for an exacerbation in CF subjects from 236 ug/l (47.1) to 140
(30.1) (p<0.0086). Interpretation: Sputum zinc and iron
represent markers of airway inflammation in CF and
bronchiectasis, but zinc has better potential to monitor disease
activity.  While there is a wealth of information about the
significance of iron in lung inflammation, the role of fluctuating
zinc levels revealed by this study merit further investigation.
Conclusions: Sputum zinc and iron represent markers of
airway inflammation in CF and bronchiectasis, but zinc has
better potential to monitor disease activity. The roles of
manganese and copper are less clear and merit further
investigation.
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(<2 documented within 12 months) 37
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� FEV1 criteria not fulfilled (<80% for study) 4

� History of anaphylaxis 2

� Significant smoking history, otherwise eligible 5
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eligible, not asthma) 3

These findings, in a clinical setting in which the majority of
eligible patients might have been expected, highlight the small
numbers of patients likely to require this therapy as part of
routine clinical practice and emphasises that this therapy is
targeted at the small number of patients with ongoing allergic
asthma, despite BTS step 3 treatment whose total IgE levels fit
within the relatively narrow range in which the published studies
have shown benefit. 
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practice, particularly with regard to Methicillian Resistant
Staphylococcus Aureus (MRSA). With increasing use of, and
indications for, non-invasive ventilation (NIV) this intervention
offers further potential for cross contamination.
Following identification of MRSA on a routine screen of a non-
invasive ventilator air filter in a Medical High Dependency unit a
prospective infection control audit was conducted. The issue
was highlighted to staff, followed by screening of all machines
after each use, together with patient filter changes every 24
hours, and air filter changes between patients.
Over a 6-month period 4 NIV machines were screened following
an agreed infection control protocol, resulting in 179 samples,
out of which 20 swabs produced growth on bacteriological
culture. There were six cultures of staphylococcus aureus but
identification of all positive samples clarified these as probable
skin or environmental contamination with no evidence of MRSA
within filters or airflow tubing on the machines. 
Reassuringly, although our prospective screen revealed 11
cultures of staphylococci most were of only a light growth, none
was an MRSA isolate, and none of the total of 20 positive results
was felt by the infection control team to be of clinical
significance or offered potential risk to patients being treated
with NIV. The isolates probably represent skin or environmental
contamination, as has been shown in a previous studies of
cross-contamination, but this again emphasises the importance
of adequate education, and implementation of effective and 

comprehensive infection control measures to reduce the risk of
cross-contamination and potential for hospital-acquired
infection.
We conclude that although non-invasive ventilation offers
potential for cross infection this does not appear to be a clinical
problem provided adequate implementation of a
comprehensive infection control policy. Appropriate machine
decontamination and hand cleansing is essential in combating
the issues surrounding cross contamination, and there remain
scope for improvement and development within this area of
practice.

This data has been accepted for presentation at the European
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and reverse pulmonary hypertension in animal models.  In
particular, we have reported fluvastatin inhibition of hypoxia-
induced pulmonary adventitial fibroblast (PAF) proliferation
(Carlin et al, STS, 2005).  It is unknown whether statins would be
effective in the treatment of pulmonary hypertension in humans
at standard doses or which statin would be best suited to this
indication.  Also unknown is whether established or novel
therapies would complement or simply duplicate the effects of
statins and whether we should expect all forms of pulmonary
hypertension to respond similarly.  To address some of these
questions we studied proliferative responses of PAFs,
pulmonary artery smooth muscle cells (PASMCs) and systemic
adventitial fibroblasts (SAFs) to incremental doses of serum,
platelet-derived growth factor and acute hypoxia (5%).  We
compared the effects of different statins across a range of
doses.  The cellular mechanisms in the PAF-hypoxia model were
assessed by studying effects of statins, prenyl intermediates
and related inhibitors on proliferation and MAP kinase activation.
Methods: Proliferation of vascular cells was assessed by (3H)
thymidine uptake and cell counting.  MAP kinase activation was
assessed by Western blot analysis. Results: Fluvastatin at
pharmacological doses inhibited hypoxic proliferation and p38
MAP kinase phosphorylation in PAFs.  This effect was reversed
by the prenyl compound geranylgeranyl pyrophosphate and
mimicked by a geranylgeranyl transferase inhibitor, suggesting
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that hypoxia-induced p38 phosphorylation is mediated via a
GTPase protein such as RhoA or Rac1.  The Rho kinase inhibitor
hydroxyfasudil had no effect.  PASMCs and SAFs showed no
increased proliferation in acute hypoxia.  Serum and PDGF-
induced proliferation of PAFs, PASMCs and SAFs was only
influenced by fluvastatin at doses 10-100 fold higher than
achieved in vivo, with no evidence of a circulation specific effect.
Simvastatin and atorvastatin had similar effects to fluvastatin,
but in contrast to fluvastatin the doses required are much
greater than those achieved in vivo, in humans.  Conclusion:
An important hypoxic signaling pathway in RPAFs has been
further characterised and it is selectively inhibited by fluvastatin
at pharmacological dosage.  Fluvastatin would seem to have
specific potential for hypoxia-associated pulmonary
hypertension.

The Impact of a Legislative Ban on Smoking in
Public Places on the Quality of Health, Pulmonary
Function and Inflammation of Bar-Workers in
Scotland

D Menzies1, A Nair1, PA Williamson, S Schembri,
MZH Al-Khairalla, M Barnes, TC Fardon,  L McFarlane1,
GJ Magee1, BJ Lipworth1

1Asthma & Allergy Research Group,
2Department of Respiratory Medicine, Ninewells Hospital and
Medical School, Dundee

Context: Scotland has recently introduced a legislative ban on
smoking in confined public places. Objective: To investigate
the impact of this ban on the health of bar-workers. Design: A
prospective observational study. Participants: Non-smoking
bar workers in Tayside. Measurements: Exposure to
environmental smoke, symptoms, pulmonary function, and
airway and systemic inflammation one month before then one
and two months after the introduction of the ban. Results: The
percentage of bar-workers with respiratory or sensory
symptoms fell by 26% (95% CI -13.8 – -38.1) and 32.5% (-19.8
– -45.2) at one and two months respectively (p<0.001). FEV1

increased by 8.2% (3.9 – 8.0) and 5.1% (2.1 – 8.0) of predicted
(p<0.005) at one and two months, with significant changes in
both asthmatic and non-asthmatic workers. Serum cotinine
levels fell by 1.93ng/ml (-2.83 – -1.03) and 2.23ng/ml (-3.10 – -
1.34) at one and two months (p<0.001). The total white cell and
neutrophil count was reduced by 630 cells/µl (-1010 – -260,
p=0.002) and 410 cells/µl (-740 – -90, p=0.028) respectively at
two months. Compared with baseline, asthmatic and rhinitic
bar-workers also had less airway inflammation at one month
with a 0.8 fold reduction (0.67 – 0.96, p=0.036) in exhaled nitric
oxide, and better Juniper quality of life scores by 7.3 points (0.1
– 14.6, p=0.049). Conclusions: Banning smoking in public
places resulted in significant early improvements in symptoms,
pulmonary function and circulating neutrophils in nonsmoking
bar-workers. Asthmatics also had reduced airway inflammation
and improved quality of life.

were very similar between the 2 time periods. The TGC protocol
was associated with higher insulin doses delivered and fewer
hypoglycaemic episodes despite achieving similar mean blood
sugar values to ad hoc sliding scale prescriptions. There was a
lower ICU and hospital mortality in 2006, although the predicted
mortality based on patient characteristics gave figures almost
identical to the 2004 mortality rates. Some groups have
suggested that insulin administration rather than TGC may be
responsible for improved outcomes. It is likely that the mortality
improvements seen here were genuine, but it is not possible to
say whether they were related to implementation of better
glycaemic control.

Please refer to www.smj.org.uk  for references
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Comparison of Outcomes: Tight Glycaemic Control
Regimen and Historical Controls

K Ray, R Bannerjee, H McGarvie, G Simmons, M C Bellamy

St James’s University Hospital, Leeds LS9 7TF

Introduction: We have assessed the effects of a tight
glycaemic control (TGC) protocol in critically ill patients in a
mixed tertiary-referral adult intensive care unit and compared
glycaemic control and patient outcomes with historical controls.
Methods: We developed and implemented a “glucose clamp”
protocol based on published models. We compared the effects
of this protocol by retrospective review of intensive care unit
charts and data abstraction from an electronic database for 200
consecutive admissions in the months December 2005 –
February 2006 with a similar period December 2003 – February
2004 when insulin was given by a “sliding scale” according to
perceived clinical need. We compared patient characteristics at
admission, diagnosis and illness severity between the time
periods. We compared daily insulin requirements, median blood
sugars and the number of hypoglycaemic episodes. Finally, we
compared mortality data in the two periods. We prepared a
logistic regression model based on the earlier period to
describe mortality risk (ICU and hospital) and compared
predicted with actual mortality in the later period. Results: Data
are given as 2004, 2006; expressed as mean (95% confidence
interval) or median (interquartile range). There were no
differences between patients at admission: age 61.5 (50.5-73)
v 62(45-72) years; gender 54.5% male v 52%; weight 71.5(68.7-
74.2) v 71.8(69.5-74.1) kg; medical/surgical origin 49.5% v
48.2%; elective admission 29% v 25.1%; APACHE score
21.5(16-28.5) v 19(12-27); admission blood glucose 7.9(7.5-8.3)
v 8.4(7.9-8.8) mmol.L-1. However, the mean daily insulin
delivered in 2004 (ad hoc sliding scale) was 12.1(9.3-15.0) U,
but in 2006 had risen to 18.4(14.4-22.5) U, P<0.02. This was
associated with a reduction in the number of hypoglycaemic
episodes from 57 in 948 patient days to 18 in 1011 patient days
(P<0.01). Surprisingly, the mean blood glucose concentrations
were the same: 7.35 v 7.6 mmol.L-1 (95% CI of difference – 0.66
– 0.15). ICU mortality fell slightly from 27(20-33)% to 21(15-
27)%, P=0.21, whereas hospital mortality fell from 41(34-48)%
to 29(22-35)%, P<0.01. The ICU survival model fitted the 2004
dataset well (ROC AUC 81%) and predicted a 2006 ICU
mortality of 25(22-28)%. The hospital mortality model fitted the
2004 data well (ROC AUC 81.3%) and predicted a 2006 hospital
mortality of 41(37-45)%. Conclusions: The study is limited by its
design (historical controls). Nevertheless, patient characteristics 

Reduction in MRSA Acquisition Associated with the
Introduction of an Infection Surveillance and
Continuous Quality Improvement Programme.

K Ellis, A Longmate

Intensive Care Unit, NHS Forth Valley, Stirling Royal Infirmary,
FK8 2AU. 

Introduction: MRSA (Methicillin Resistant Staphylococcus
Aureus) acquisition rates in ICU’s are reported to be about 5%.
1 Process measurement has been shown to reduce ICU
acquired infections.2 Methods: An ICU infection surveillance
and quality improvement programme was commenced in
September 2005. Data collection, educational feedback and
training for staff was performed by a dedicated nurse. MRSA
screening was performed in all admitted patients. Initial MRSA
negative screening followed by MRSA colonisation or infection
on subsequent screening in patients remaining 2 calendar days
or more was classified as an episode of ICU acquired MRSA.
Patients leaving the unit within 2 calendar days were excluded.
All staff members were actively encouraged to improve upon
existing positive infection control attitudes and behaviours
through a programme of systematic formal and informal
educational activities. Contemporaneous graphs illustrating the
number of patients admitted since the last MRSA acquisition
were openly displayed in the form of a statistical process control
(SPC) “g-chart” (geometric distribution chart) (fig 1 see
www.smj.org.uk for figure). Educational activities were linked to
discussion of the results and positive feedback given when
appropriate. Results: MRSA acquisition rate over the 14 month
study period was 4.7% (n=23) compared to a rate of  10% in
2004.3 The SPC chart demonstrates an increase in numbers of
patients admitted between MRSA acquisitions as the plot
progresses. Criteria for special cause variation are met as the
final plot has crossed the upper control line (3 standard
deviations). Health care provision in Forth Valley within intensive
care and beyond has undergone great change in the past year
and confounding variables that might affect MRSA acquisition
are numerous.

Conclusion: We conclude that there is a reduction in MRSA
acquisition rate associated with the introduction of a surveillance
and quality improvement intervention.

Please refer to www.smj.org.uk  for references

Practical Barriers to the Implementation of Early
Goal Directed Therapy in the UK: Trainee Skills and
Awareness

M MacKinnon1, SJ McNally2, M Hawkins3

1Department of Anaesthesia, Western Infirmary, Dumbarton
Road, Glasgow.
2University Department of Surgery, Royal Infirmary of Edinburgh,
Edinburgh.
3Department of Anaesthesia, Stirling Royal Infirmary, Livilands
Gate, Stirling.

Introduction: The Surviving Sepsis Campaign (SSC), launched
in 2004, hopes to achieve a 25% reduction in sepsis mortality
within five years. Its guidelines, divided into ‘bundles’ of care,
include early goal-directed therapy1 (EGDT) to be delivered
within the first six hours of treatment. In the UK, patients with
severe sepsis are often initially managed by a Specialist
Registrar (SpR) physician or surgeon before referral to the
intensive care team. The time taken to referral will vary, and the
initial 6 hour bundle of care may need to be provided by the
parent team for the patient to benefit. Thus, it is essential these
doctors are aware of the SSC and EGDT. This study is the first
to investigate this awareness in SpRs in acute specialties in the
UK. Methods: A questionnaire was designed for online access.
Questions included: practical skills pertaining to the delivery of
EGDT; and awareness of SCC and EGDT. Email invitations were
sent to SpRs in Anaesthesia, General Surgery and General
Medicine across Scotland. The survey was open for completion
for 3 months. A power calculation indicated 30 replies per
specialty were required (power 0.9; p<0.05). Results: 185
responses were obtained: 56 Anaesthetists; 50 Surgeons; 79
physicians. The majority of anaesthetic trainees were aware of
SSC and EGDT, compared with ~ 50% of medical trainees
(table 1 see www.smj.org.uk). Of all the respondents, only 34%
had the full complement of skills and knowledge to implement
EGDT, including line insertion and initiation of vasopressors.
Conclusions: This study demonstrates that, in the UK, the SSC
is not penetrating fully beyond anaesthesia and intensive care.
Awareness of the SSC in other acute specialities needs to be
addressed if the 25% mortality reduction is to be achieved. If
doctors managing septic patients are unaware of the necessity
for rapid normalisation of deranged physiology, the window for
optimum therapy will be missed. Most non-anaesthetic SpRs
also lack some key skills to fully provide EGDT. It is therefore
imperative to ensure timely referral to appropriately skilled staff.

Please refer to www.smj.org.uk for references
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