
Cost-analysis indicated that equivocal and indeterminate
results plus subsequent TB service management increased the
cost of each initial QuantiFERON diagnostic test from £35 to
£40.76 per patient.
Conclusion 8% of subjects had an equivocal or indeterminate first
IGRA result. The recommended subsequent action often was not fol-
lowed by the requesting clinicians. When repeated, the test provided a
definitive result in two-thirds of subjects - the majority being negative.
This adds an appreciable cost to the test, and brings it in line with
other commercial IGRA. Further education of referring clinicians is
required to minimise avoidable waste and optimise patient care.

Abstract P32 Table 1. Equivocal and Indeterminate repeated
tests and referrals

Equivocal
[n = 116, %]

Indeterminate
[n = 42, %]

Tests repeated 66 (57%) 24 (57%)

Positive on repeat 13 (20%) 3 (12%)

Negative on repeat 30 (45%) 15 (63%)

Equivocal/indeterminate on repeat 23 (35%) 6 (25%)

No. of patients referred to TB clinic 34 6

No. of patients treated for LTBI 12 1

P33 MASK SAMPLING IN PULMONARY TUBERCULOSIS

CML Williams, P Haldar, MR Barer; University of Leicester, Leicester, UK;

10.1136/thoraxjnl-2013-204457.183

Introduction and Objectives Although pulmonary tuberculosis
(pTB) remains a major health burden worldwide relatively little is
known about the formation of droplets and aerosols by these patients
by that are considered to be the primary source of transmission. We
have developed an approach based on wearing face masks.

Our aim was to capture expectorated droplets and aerosols from
patients with pTB in a convenient continuously wearable system
and to quantify the retained Mycobacterium tuberculosis (Mtb).
Methods We designed a mask sampling system to be worn for
one hour. A filter mounted in the mask was subjected to GeneX-
pert analysis (DNA based detection of Mtb and rifampicin resist-
ance) and 16S rRNA analysis using in-house techniques. Where
available, a concurrent sputum sample was also processed.
Results Table 1 shows results from 10 patients including two
negative controls and one extra-pulmonary TB case.

Three of five pre-treatment pTB patients and one of two pTB
patients at day 5 of treatment were filter GeneXpert positive.
No Mtb was detected from our negative controls. In one case
(patient 3) the mask was the only positive sample apart from a
scanty smear. In background experiments we demonstrated a
detection limit of 1200 CFU/filter. Preliminary studies on RNA
analysis suggest that this may have advantages over DNA-based
detection but these require confirmation.
Conclusions The mask sampling system detected expectorated
Mtb in just over half of the patients diagnosed to have pTB and all
four of those that were sputum smear positive. Compatibility with
the GeneXpert system makes the approach widely applicable.

Further studies will be required before comparisons with the
Cough Aerosol Sampling System and Guinea Pig sampling
approach can be made. However, the mask sampling appears at
least as sensitive as the former and the convenience and cost of
the method recommend its potential for both diagnosis and
research into TB transmission.

Abstract P33 Table 1.

Patient
No. Mask Timing

Sputum (Sp)/ BAL samples (Ba)Other Sample

MaskSmear Culture GeneXpert SmearCulture

2 Pre-treatment Sp Positive Positive Positive N/A N/A Positive

3 Pre-treatment Sp Positive Negative Negative N/A N/A Positive

4 Pre-treatment Sp Negative Negative N/A N/A Neck Pus

Positive

Negative

6 Pre-treatment Sp Positive Positive Positive N/A N/A Positive

5 Pre-treatment

Post BAL

Ba Positive Positive N/A N/A N/A Negative

7 Pre-treatment

Post BAL

Ba Positive Positive N/A N/A N/A Negative

1 Day 5 of

treatment

Sp Negative Negative N/A N/A Pleural

fluid

Positive

Negative

9 Day 5 of

treatment

Sp Positive Positive N/A N/A N/A Positive

8 Negative ControlSp Negative Negative N/A N/A N/A Negative

10 Negative ControlSp Negative N/A Negative N/A N/A Negative

Pulmonary rehabilitation

P34 THE MINIMAL CLINICALLY IMPORTANT DIFFERENCE OF
THE COPD ASSESSMENT TEST

1SSC Kon, 1JL Canavan, 2AL Clark, 1SE Jones, 1CM Nolan, 1MI Polkey, 1WDC Man; 1NIHR
Respiratory Biomedical Research Unit, Royal Brompton & Harefield NHS Foundation Trust
and Imperial College, Harefield, Middlesex, United Kingdom; 2Harefield Pulmonary
Rehabilitation Unit, Harefield, Middlesex, United Kingdom2

10.1136/thoraxjnl-2013-204457.184

Background The COPD (chronic obstructive pulmonary disease)
assessment test (CAT) is a simple 8-item, health status instrument
(Jones PW et al 2009). It has good psychometric properties and
has been shown to be responsive to pulmonary rehabilitation
(PR) (Dodd et al 2011) and recovery from exacerbation (Jones
PW et al 2011). The CAT has also recently been incorporated
into the Global Initiative for Chronic Obstructive Lung Disease
(GOLD) combined assessment of COPD, to help assess disease
severity. However the minimal clinically important difference
(MCID) for the CAT has not been formally established.
Aims The aims of this study were to assess the relationship
between change in CAT and change in other health related qual-
ity of life (HRQoL) questionnaires and to provide estimates for
the MCID.
Methods The CAT, St. George’s Respiratory Questionnaire
(SGRQ), Chronic Respiratory Questionnaire (CRQ) and Clinical
COPD Questionnaire (CCQ) were measured in 565 COPD
patients before and after outpatient PR. Paired t tests were used
to compare outcomes before and after PR. Spearman rank corre-
lation was used to compare changes in CAT with other HRQoL
questionnaires. Using an anchor-based approach and receiver
operating characteristic (ROC) curves, the CAT change cut-offs
that identified patients achieving the known MCID for other
health status questionnaires with PR were identified.
Results The CAT, SGRQ, CRQ and CCQ all significantly
improved with PR. CAT change correlated significantly with
change in SGRQ, CRQ and CCQ (r = 0.30, -0.44, 0.52
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respectively; all p < 0.001). ROC curves consistently identified
-2 points as the best cut-off to identify the MCID for the SGRQ
(-4 points), CRQ (10 points) and CCQ (-0.4 points) (AUC: 0.65,
0.77 and 0.74 respectively; all p < 0.001–see Fig.1).
Conclusion The minimal clinically improvement of the CAT is
estimated to be a 2 point decrease.

P35 THE COMBINED GOLD ASSESSMENT, MUSCLE
WEAKNESS AND WALKING DISTANCE

1JM Seymour, 2MA Spruit, 1J Moxham, 2EFM Wouters, 1MI Polkey; 1Frimley Park Hospital
NHS Foundation Trust, Frimley, Surrey, United Kingdom; 2Program Development Centre
CIRO +, a Centre for Expertise for Chronic Organ Failure, Horn, The Netherlands;

10.1136/thoraxjnl-2013-204457.185

Introduction The revised 2013 Global Initiative for Chronic
Obstructive Lung Disease (GOLD) guidelines propose a compo-
site assessment and drug treatment according to exacerbation
risk and symptoms (into category A, B C or D). It is unclear
how muscle weakness and exercise capacity relate to these cate-
gories, however, pulmonary rehabilitation is proposed for groups
B, C and D. We wished to quantify the frequency of these defi-
cits in the GOLD composite assessment categories.
Methods A cohort of secondary care chronic obstructive pulmonary
disease (COPD) patients in the United Kingdom and The Nether-
lands has been previously described (Eur Respir J. 2010;36:81–8).
Using previously reported lower limits of normal, patients with
quadriceps maximum voluntary contraction (QMVC) weakness and/
or reduced six-minute walking test (SMWT) performance, were ret-
rospectively identified in this cohort. Patients were divided into the
revised GOLD combined assessment categories using spirometry
and Medical Research Council (MRC) dyspnoea score. Phenotypes
were further compared with self-reported medication use.
Results The original cohort comprised 351 patients (mean (SD) age
63(10) years), 59% males) with measured spirometry and quadriceps
maximum voluntary contraction strength. Table 1 shows frequency
of QMVC weakness and reduced SMWT performance in the differ-
ent combined GOLD assessment categories. The majority of patients
(58%) were in the most severe category (D). There was no statistical
difference in the frequency of quadriceps weakness between catego-
ries. Reduced SMWT performance differed significantly between
categories (Chi-square P < 0.001). Reduced SMWT performance
was less common than muscle weakness in category A (P = 0.025).
Logistic regression suggested that normal (preserved) quadriceps
strength and SMWT performance were associated with long-acting
beta agonist (LABA) use (OR 1.99, 95% CI 1.02 to 3.88, P = 0.043,
and OR 2.00, 95% CI 1.01 to 4.00, P = 0.049 respectively), inde-
pendent of assessment category and other COPD medication.
Discussion GOLD assessment category A may contain individu-
als who would benefit from pulmonary rehabilitation. Quadri-
ceps weakness was more common than reduced walking capacity
in this category. Exacerbation history and COPD assessment test
(CAT) score were not recorded in this cohort and may have pro-
duced different results. A prospective investigation of LABA use
on exercise capacity and muscle strength in COPD may be
indicated.

Abstract P34 Figure 1.

Abstract P35 Table 1. The frequency of quadriceps maximum
voluntary contraction (QMVC) weakness and reduced six
minute walking test (SMWT) distance according to combined
GOLD assessment category (A to D).

Observed frequency % (n)

MRC dyspnoea score

1/2 3–5

GOLD 3/4

(FEV1 ³50% predicted)

C (n = 31) D (n = 192)

QMVC weakness 25.8% (n = 8) 36.5% (n = 70)

Reduced SMWT 9.7% (n = 3) 47.9% (n = 92)

GOLD 1/2

(FEV1 <50% predicted)

A (n = 39) B (n = 71)

QMVC weakness 25.6% (n = 10) 29.6% (n = 21)

Reduced SMWT 5.1% (n = 2) 16.9% (n = 12)
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