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Introduction and Objectives Guidelines recommend the routine
administration of high concentration oxygen therapy in the
treatment of community-acquired pneumonia. The objective of
the study was to investigate the effect of high concentration oxygen
therapy on PaCO2 in patients with suspected community-acquired
pneumonia.
Methods 150 patients with suspected community-acquired pneu-
monia presenting to three hospital Emergency Departments were
randomised to high concentration oxygen (8 l/min via medium
concentration mask) or titrated oxygen (to achieve oxygen
saturations between 93 and 95%) for 60 min. Transcutaneous
CO2 (PtCO2) was measured at 0, 20, 40 and 60 min. The primary
outcome variable was the proportion of patients with a rise in
PtCO2 >4 mm Hg (0.53 kPa) at 60 min.
Results Table 1 shows the proportion of patients with a
predetermined rise in PtCO2 from baseline at 60 min

Conclusions High concentration oxygen therapy results in an
increase in PtCO2 when delivered to patients presenting with
suspected community-acquired pneumonia. We recommend that in
community-acquired pneumonia, oxygen therapy is titrated as
required to relieve arterial hypoxemia.
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Introduction Existing pneumonia severity scores focus on admission
blood urea to assess kidney injury. A consensus definition of acute
kidney injury (AKI) based on creatinine values, the RIFLE criteria,
allows patients to be classified into three AKI categories and has
been shown to predict mortality in intensive care unit (ICU)
populations with sepsis. We aimed to assess its value with regards
to predicting dialysis and 30-day mortality on admission in patients
with pneumonia.
Methods A prospective observational study of consecutive patients
(January 2005 to January 2008) admitted with pneumonia was carried
out. We classified each patient according to their maximum RIFLE
class using admission creatinine (risk >1.56baseline creatinine, injury

>26 baseline, failure >36 baseline or no AKI ,1.56 baseline).
Outcome variables of interest were predictors for dialysis, requirement
for mechanical ventilation/inotropic support and 30-day mortality.
Results RIFLE categories and outcome variables for 1241 patients are
shown in table 1. Patients were evenly matched with regards to age
and sex. On univariate analysis patients with AKI were more likely
to have pre-existing renal disease, severe pneumonia (CURB-65 >3
and Pneumonia Severity Index (PSI) >4), confusion, hypotension,
tachycardia, raised white cell count (WCC) and raised C-reactive
protein (CRP), and were more likely to be prescribed angiotensin-
converting enzyme inhibitor (ACE-I)/angiotensin II receptor
blocker (AIIRB) treatment (all p,0.05). On multivariate analysis,
factors predicting development of AKI include severity of pneumo-
nia (PSI) (adjusted odds ratio (AOR) 1.74 (1.46 to 2.08), p,0.0001),
elevated CRP (AOR 1.04 (1.03 to 1.06), p,0.0001) and prior use of
ACE-I/AIIRB (AOR 1.77 (1.19 to 2.58), p = 0.005). On multivariate
analysis adjusting for severity of pneumonia (PSI), RIFLE criteria
independently predicted requirement for dialysis (AOR 3.20 (2.01 to
5.11), p,0.0001). RIFLE criteria were more specific, with a higher
area under the receiver operating characteristic curve (AUROC)
(0.84 (0.79 to 0.88)) than either PSI (0.78 (0.73 to 0.83)), CURB-65
(0.77 (0.71 to 0.82)) or urea .7 alone (0.69 (0.63 to 0.74)) for
predicting dialysis. Adjusting for severity of pneumonia (PSI), RIFLE
class independently predicted 30-day mortality (AOR 1.48 (1.15 to
1.91), p = 0.002) and requirement for mechanical ventilation/
inotropic support (AOR 2.22 (1.74 to 2.83), p,0.0001).

Conclusion The RIFLE classification is a simple tool to assess and
classify AKI on admission and independently predicts need for dialysis,
requirement for mechanical ventilation and/or inotropic support and
30-day mortality in patients with community-acquired pneumonia.

COPD: counting the costs
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Chronic obstructive pulmonary disease (COPD) is the second most
common reason for emergency medical admission. The National
COPD Resources and Outcomes Project (NCROP) audit in 2003
and 2008 showed that length of stay (LOS) varies widely, and
National Institute for Health and Clinical Excellence (NICE)
guidelines suggest that early discharge schemes offer opportunities
to reduce the burden.

Abstract S127 Table 1

,.

High
concentration,
n (%)

Titrated,
n (%)

Relative risk
(95% CI) p Value

Change in PtCO2 >4 mm Hg
(0.53 kPa)

36 (50%) 11 (14.7%) 3.4 (1.9 to 6.2) ,0.001

Change in PtCO2 >4 mm Hg
and PtCO >38 mm Hg
(5.05 kPa)

19 (26.4%) 5 (6.7%) 2.7 (1.2 to 6.0) 0.01

Change in PtCO2 >8 mm Hg
(1.06 kPa)

11 (15.3%) 2 (2.7%) 5.7 (1.3 to 25.0) 0.007

PtCO2, transcutaneous CO2.

Abstract S128 Table 1 Age, sex and outcome variables in patients with
no acute kidney injury (AKI) vs kidney injury (risk, injury or failure)

No AKI Risk Injury Failure p Value

n (1241) 1018 130 63 30

Age (years) 67 (50–78) 67 (55–77) 65 (53–75) 66 (61–70) NS

Gender (% male) 49.3% 49.2% 49.2% 46.7% NS

30-day mortality 6.0% 15.4% 22.2% 43.3% ,0.05

CURB-65 >3 (%) 18.8% 57.7% 66.7% 69.6% ,0.05

PSI >4 (%) 32.8% 60% 66.7% 95.7% ,0.05

MV and/or IS 5.0% 18.5% 36.5% 43.3% ,0.05

Dialysis 0.7% 2.3% 14.3% 36.7% ,0.05

Duration of
admission (days)

5 (2–11) 8 (4–15) 12 (5–24) 8 (2–17) ,0.05

IS, inotropic support; MV, mechanical ventilation; PSI, Pneumonia Severity Index.
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We used the Hospital Episode Statistics (HES) to identify all
patients admitted with a COPD exacerbation to 149 English acute
Trusts in 2006–7 and 2007–8. We analysed whole admissions not
episodes. LOS rises in a non-linear fashion with age, so we
controlled for age by comparing each admission LOS with that
expected for each 5-year age cohort and expressed it as relative LOS
(observed minus expected) for each Trust. We then controlled for
the overall deprivation index associated with the patients attending
that Trust.

There were 128 184 patients with COPD in the 2006–7 and
126 695 in 2007–08. Mean (SD) age was 72 (11) years, 49% male.
Median (interquartile range (IQR)) LOS in the 2006–7 data was 8.4
(7.6, 9.3) days and in 2007–8 median (IQR) LOS was 8.4 (7.5, 9.2)
days. Even after age and deprivation control some Trusts were 50%
longer in LOS than others and this was independent of hospital size.
Correlation between hospitals over the 2 years was consistent
(r = 0.84; p,0.001); see fig 1. There was also consistency in that

hospitals with shorter LOS in under 65s tended to have shorter
stays for over 75s, (r = 0.58; p,0.001) and hospitals with long LOS
in respiratory disease had longer LOS in gastroenterology (r = 0.48;
p,0.001).

Longer LOS cannot be blamed on age or deprivation, and we
suggest that the processes leading to longer LOS may be the result
of the systemic organisation within a Trust and thus be an indicator
of the efficiency of care.

S130 USE OF 30-DAY MORTALITY AFTER INPATIENT ADMISSION
AS A QUALITY MARKER OF COPD CARE
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Death associated with a chronic obstructive pulmonary disease
(COPD) exacerbation is common and is inarguably an important
clinical outcome. The 2003 National COPD Resources and
Outcomes Project audit showed that there was wide variability
between Trusts and that lower mortality was associated with
better organised care and more consultants. The 2008 audit
confirmed that 90-day mortality after a COPD exacerbation
remained high at 13.9%. Hospital Episode Statistics (HES) data,
derived from inpatient coding, define every COPD admission and
can be linked to Office for National Statistics (ONS) data to
determine 30-day mortality after each admission over a full year.
ONS mortality data avoid internal coding variability within trusts
and differential discharge patterns. After age correction, 30-day
‘‘observed minus expected’’ mortality data were determined for
each Trust during 2006–7 and 2007–8 and then expressed as a
percentage of COPD admissions.

During 2006–7 median relative 30-day mortality rate across 149
Trusts was 11% (interquartile range (IQR) 9.7–12.6%). The figure
for 2007–8 was 11.4% (IQR 9.5–12.9%). There was considerable
variation between Trusts (illustrated in fig 1 as a funnel plot using
2006–7 data) in some cases with mortality varying more than
twofold. There is a modest relationship between individual Trust
mortality when the two years are compared (r = 0.52; p,0.001),
suggesting that while disease severity is important, both organisa-
tion and delivery of care also impact upon mortality. Nineteen

Abstract S129 Figure 1. LOS, length of stay.

Abstract S130 Figure 1. COPD, chronic obstructive pulmonary disease.
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Trusts have a mortality level in the highest quartile during both
years, while in 17 Trusts mortality is in the lowest quartile during
both years. When data are split into quartiles there are clues that
support the findings of the 2008 National Audit which suggested
that larger trusts had better organisation and lower mortality.

Much COPD mortality is an inevitable consequence of the
disease process, but the variability between Trusts suggests that 30-
day mortality after a COPD admission may represents a potential
quality indicator of hospital delivery of care.

S131 USE OF PROPORTION OF PATIENTS WITH COPD ADMITTED
UNDER A RESPIRATORY SPECIALIST AS A MARKER OF COPD
CARE

E Thompson, PP Walker, G Tack, H Crone, G Flatt, MG Pearson. Aintree Health
Outcomes Partnership, University of Liverpool, Liverpool, UK
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Patients with a chronic obstructive pulmonary disease (COPD)
exacerbation are more likely to have blood gases recorded, receive
corticosteroids and/or non-invasive ventilation (NIV), and access
early discharge schemes if managed by specialists rather than
generalists (Connolly, Thorax 2006). The 2008 National UK COPD
Audit shows patients prefer to be cared for by a specialist. Hence,
delivery of acute COPD care by a respiratory specialist presents a
potentially important, measurable proxy of outcome.

Hospital Episode Statistics (HES) data detail every COPD
hospital admission and record a variety of related outcomes.
Separately we have created a database of GMC numbers of 821
respiratory specialists (missing only 5 from the BTS workforce
book) and matched this to HES. From this we calculated the
percentage of admissions under respiratory specialist care for 149
English Trusts during 2006–7 and 2007–8. We went on to examine
the potential of this to represent an indicator of quality of care.

In 2006–7, 51 107 out of 128 184 (40%) COPD admissions were
discharged from respiratory specialists. The total for 2007–8 was
49 114/126 695 (39%). Comparing Trusts, there existed a wide
variation in the percentage of patients admitted under a respiratory
specialist—2006–7 median 38.6% (interquartile range (IQR) 28.8–
49%); 2007–8 median 37.2% (IQR 29.5–48.4%)—allowing consider-
able room for improvement. This percentage for each Trust varied
little between years (r = 0.84; p,0.001)—shown in fig 1—probably
reflecting the organisation of the acute ‘‘take’’. However, there was
no relationship between specialist care and either annual number of

admissions per Trust, mean length of stay or 30-day mortality,
these outcomes presumably being complex and influenced by
multiple factors.

Most COPD admissions are not managed by specialists, but there
is a wide inter-Trust variability, suggesting very different triage
processes exist. If the audit data are accepted, then this may be a
useful quality indicator of the hospital organisation and thus care
offered for patients with COPD.

S132 COULD THE AVERAGE ‘‘TOTAL BED DAYS PER PATIENT’’ BE
AN INDICATOR OF COMBINED HOSPITAL AND COMMUNITY
CARE?

G Tack, PP Walker, E Thompson, H Crone, G Flatt, MG Pearson. Aintree Health
Outcomes Partnership, University of Liverpool, Liverpool, UK

doi:10.1136/thx.2009.127100b

A principle aim of chronic obstructive pulmonary disease (COPD)
care is to keep patients out of hospital—that is, reduce admissions
and readmissions. This depends on both community and hospital
practices. These factors are hard to interpret individually but can be
combined in a single measure—the total number of bed days per
individual in 1 year.

Hospital Episode Statistics (HES) provide data on the number
and length of each admission and can be linked to an individual. We
expressed COPD total bed days per 1000 Primary Care Trust (PCT)
population, then controlled for age (by comparison with the
national data in 5 year age cohorts) and for smoking (by using the
standardised mortality ratio (SMR) for lung cancer derived from
cancer registry data). The latter provided an indirect control for
local smoking prevalence.

We identified 128 184 COPD admissions in 85 606 patients in
2006–07 and 126 695 admissions in 86 037 patients in 2007–08.
Mean (SD) age was 72 (11) years and 49% were male. Mean bed
days/1000 PCT population in 2006–07 was 22.8 (SD 9.7) days and
in 2007–08 was 21.9 (SD 9.2) days. This wide range is significantly
reduced by control for smoking prevalence, with the SD falling to
5.8 and 5.6, respectively. The values within PCTs were strongly
correlated year on year (r = 0.82, p,0.001) and were independent of
the size of the PCT; see fig 1. Even after control for age and
smoking, a quarter of PCTs exceeded 24.5 and 24.2 days,
respectively, and a quarter had ,16.2 and 16.3 days, respectively,
over the 2 years, suggesting there is potential for reducing the

Abstract S131 Figure 1. Abstract S132 Figure 1 PCT, Primary Care Trust.
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