
baseline vs BB, with resting heart rate only significantly lower
with BIS and not CEL (figure 1C). Resting and peak exercise
cardiac output were not significantly different comparing base-
line vs BB (figure 1D). A significant difference was seen for
mean arterial blood pressure between rest and peak exercise
at baseline but not after BB. Lung function as FEV1, FVC,
Relaxed VC and RV/TLC ratio were not significantly altered
by either BB vs baseline.
Conclusions Overall cardiopulmonary performance was rela-
tively well preserved while taking BB. Our results support the
more widespread use of cardio-selective BB in patients with
COPD who have cardiovascular comorbidity.

S78 ESTIMATING RESIDUAL VOLUME AND PREDICTING
PRESENCE OR ABSENCE OF SIGNIFICANT
HYPERINFLATION FROM SPIROMETRY DATA:
VALIDATING TWO DESCRIBED EQUATIONS

S Dawson, D MacFarlane, C Carlin. University of Glasgow, Glasgow, UK

10.1136/thorax-2019-BTSabstracts2019.84

Background Lung hyperinflation associates with adverse out-
comes in smokers without airflow obstruction (AFO), and
identifies subgroup of COPD patients who may benefit from
lung volume reduction procedures. Undertaking lung volume
measurements routinely in all such patients is unrealistic. Two

equations to calculate%predicted residual volume (RV%calc)
have recently been described. We retrospectively reviewed a
lung function dataset to validate and compare these, and to
determine potential of RV%calc to stratify patients who do
not require plethysmography.
Methods Retrospective analysis of spirometry and plethysmog-
raphy data from 716 consecutive patients who attended for
lung function testing at one of our hospital sites in 2017. RV
%calc was derived from the Elbehairy equation1: [RV% pre-
dicted=3.58(FVC%) �164(FEV1/FVC) �81(SQRT-FVC%)
�0.83(age) �10.7(gender) +732 (male=1, female=0)]and
Evankovich equation2: [RV% predicted = FVC(%pred)*2.96 –

(FEV1/FVC)*177 –FVC(sqrt)*71 –0.83*age –10.2*gender
+704 (male=1, female=0)].
Results AFO (FEV1/FVC <0.7) was present in 271 (of 716).
RV%measured was >150% in 76 patients, and >175% in 47
patients.

Bland-Altman plots indicated good agreement between RV
%measured and RV%calc from both equations (median differ-
ence -10%, 95% agreement -77% to 58%). Agreement was
better at lower values of RV%.

Both equations showed good performance predicting ple-
thysmography confirmed hyperinflation at RVmeasured
>150% and >175% thresholds in the overall cohort
(AUROCs 0.91 for Elbehairy equation and 0.94 for Evanko-
vich equation) and in the sub-cohort of patients with AFO
(AUROCs 0.89 and 0.93). Table 1 shows sensitivity/specificity

Abstract S77 Figure 1 Cardiopulmonary exercise test outcomes: A, Inspiratory capacity at rest and 4 minute isotime exercise; B, Borg score of
perception of breathing at rest and peak exercise (higher score indicates greater breathlessness); C, Heart rate at rest and peak exercise; D, Cardiac
output (non-invasive) at rest and peak exercise. Data presented as mean values with 95% confidence interval bars (Geometric mean for Borg Score).
All baselines are pooled between treatments. Repeated measures analysis of variance with Bonferroni correction for normally distributed data or
equivalent non-parametric analysis (Borg score). Statistical significance set at p<0.05. *Significant difference to resting value, ¶Significant difference
to baseline value, #Significant difference to celiprolol.
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for prediction of measured hyperinflation for selected RV%
calc cutoff values, derived from the ROC curves.
Conclusions Both equations for estimating residual volume%
predicted from spirometry data showed good performance vs
RV%measured. Including RV%calc in spirometry reports seems
appropriate. Prospective validation of an approach stratifying
patients who do not require plethysmography - based on RV
%calculated <95% (hyperinflation excluded) or >195% (defi-
nite hyperinflation) – is merited. These cutoffs would have
potentially allowed plethysmography to be omitted in 22%
(154/716) of patients in this cohort.
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1. Elbehairy, A., Whittaker, H., Quint, J, et al. (2018). Identifying Patient Suitability

for Lung Volume Reduction - Estimation of Gas Trapping from Spirometry. Thorax,
73(4), pp.A30-A31.

2. Evankovich, J., Nouraie, S., Karoleski, C. and Sciurba, F. (2017). A Model to Pre-
dict Residual Volume from Forced Spirometry Measurements. C47. COPD: Physio-
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S79 QUALITY OF SPIROMETRY IN COMMUNITY LED
PHYSIOLOGIST SERVICES

S Hawkes, R Peat, M Hopkinson, S Town, L Lukehirst. Liverpool Heart and Chest Hospital,
Liverpool, UK

10.1136/thorax-2019-BTSabstracts2019.85

Introduction Delivery of high quality diagnostic spirometry
allows for an accurate and prompt diagnosis of conditions
that limit flow and/or volume. Quality assured spirometry
should be performed by those competent in performance and
interpretation, consistent with ARTP standards. This is of par-
ticular importance within primary care services where the
majority of chronic respiratory conditions are managed. Qual-
ity assured spirometry helps clinicians plan treatment path-
ways; conversely poorly performed spirometry can lead to
inappropriate diagnosis and patients can therefore receive
unnecessary treatment or be denied treatment. Spirometry per-
formed in primary care can be of variable quality, regularly
performed by those who lack relevant competencies or train-
ing. In the Merseyside region diagnostic spirometry services
are commissioned by the CCG and delivered by a specialist
respiratory physiology unit based within a heart and chest
hospital, performing diagnostic testing across 17 community
healthcare sites.
Methods Quality of spirometry was studied in 593 patients
(mean age [SD] 63 [13], 303 female), 293 of these were per-
formed in by qualified respiratory physiologists; a further 300
were performed by associate physiologists (ARTP accredited).
Spirometry was assessed against ATS/ERS guidelines.
Results Within-manoeuvre criteria for spirometry was achieved
on 84.6% vs. 77% of patients for qualified vs. associate

physiologists p=0.018. Between-manoeuvre 86.3% vs. 85.3%,
p=0.723.
Conclusions Within-manoeuvre criteria for spirometry was
achieved more consistently by qualified staff, due to reduced
rates of significant artefact (p=0.001). This suggests that
qualified staff were better at identifying and/or correcting
technique in patients who struggle to perform spirometry.
Between-manoeuvre was achieved at similar rates. Spirome-
try performed by associate physiologists was of a high
standard out-performing similar studies undertaken in com-
munity settings. We suggest that physiologist led community
spirometry services deliver high quality diagnostic spirome-
try and that input from qualified staff helps maintain stand-
ards with continuity of training, supervision and QA
processes. This model may help drive forward the quality
of community diagnostic testing. The drive to deliver qual-
ity assured spirometry and the addition of a national regis-
ter by 2021 further encourages the modernisation of
healthcare science professionals and their involvement in
primary care.

S80 CAN ‘COMPUTER VISION’ USING A CONVOLUTIONAL
NEURAL NETWORK BE USED TO IDENTIFY OBSTRUCTIVE
SLEEP APNOEA FROM OVERNIGHT OXIMETRY
TRACINGS?

JWS Davidson, F Easton, JCT Pepperell. Taunton and Somerset NHS Foundation Trust,
Taunton, UK

10.1136/thorax-2019-BTSabstracts2019.86

Introduction Overnight pulse oximetry is routinely used to
screen patients for obstructive sleep apnoea (OSA) and triage
patients for CPAP therapy trials or additional sleep studies.
Visual analysis of oximetry summary plots showing a typical
‘saw-tooth’ pattern characteristic of obstructive apneas can be
useful diagnostically. We investigated the technique of training
a convolutional neural network (CNN), a type of machine
learning used for image classification, to identify oximetry
tracings showing this pattern.
Methods A sample of 900 oximetry tracings from 2010 to
2018 were classified into two groups; OSA (n=520) or no
features of OSA (380). Borderline cases were classified as

Abstract S78 Table 1 ROC curve derived sensitivity and
specificity for RV%calc cutoff values predicting presence or absence
of hyperinflation, at RV%measured >150% and >175% thresholds

RVmeasured >150% RVmeasured >175%

RV% calc cutoff Sensitivity Specificity Sensitivity Specificity

95% 100% 24% 100% 23%

115% 92% 65% 96% 63%

195% 17% 100% 23% 100%

Abstract S79 Table 1

Spirometry Qualified

Physiologist

Associate

Physiologist

Within-manoeuvre criteria met? n % n % p

Yes 248 84.6 231 77.0 0.018

No, < 3 acceptable spirometry 36 12.3 41 13.7 0.613

No, significant artefact 9 3.1 28 9.3 0.001

Total 293 100.0 300 100.0

Between-manoeuvre criteria met? n % n %

Yes 253 86.3 256 85.3 0.723

No, two largest FEV1 not within 150 mls 8 2.7 2 0.7 0.051

No, two largest FVC not within 150 mls 25 8.5 23 7.7 0.696

No, neither two largest FEV1 and FVC within

150 mls

7 2.4 19 6.3 0.018

Total 293 100.0 300 100.0
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