
Methods A randomized, multicenter, crossover study assessed
peak inspiratory flow (PIF) rates via S/F Easyhaler and Sere-
tide Diskus in patients with asthma (children, adolescents,
adults and elderly) and COPD. The 10th, 50th and 90th per-
centile PIF rates were utilized in the in vitro study of DD and
FPD for 50/250 and 50/500 mg/dose strengths. FPD was
defined as the amount of particles with an aerodynamic
diameter £5 mm. Both DD and FPD samples were analyzed by
HPLC. Results were evaluated in relation to DD and FPD at
50th percentile flow and values deviating from 100% were
indicative of flow rate dependency. The volumetric flow rate
dependence (Q) index derived from FPD at 10th and 90th
percentile airflows was also evaluated.
Results 227 patients were enrolled and randomized; 216 com-
pleted the RCT. 55.5% of patients were female and the mean
age was 46.3 years. Clinically relevant airflow rates (46, 68
and 85 L/min for S/F Easyhaler and 44, 71 and 96 L/min for
Seretide Diskus) were carried forward into the in vitro study,
which demonstrated similar flow rate dependence of DD and
FPD for S/F Easyhaler compared with Seretide Diskus (figure
1). All DD and FPD values were within ±15% limits across
the 10th, 50th and 90th percentile air flow rates for both
strengths. Q index results suggested that both S/F Easyhaler
and Seretide diskus are medium airflow dependent products.
Conclusion Similar in vitro flow rate dependency of DD and
FPD was demonstrated for Salmeterol/fluticasone Easyhaler
compared with Seretide Diskus across a range of clinically rel-
evant flow rates.
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Introduction and objectives Salmeterol/fluticasone propionate
combination (S/F) Easyhaler provides inhaled conticosteroid
(ICS) and a long acting b2-adronoreceptor agonist (LABA)
therapy for patients with asthma and chronic obstructive pul-
monary disease (COPD) within one easy-to-use device. Based
on in vitro studies and in vivo pharmacokinetic studies, S/F
Easyhaler products, 50/250 and 50/500 mg per dose, were
found to be therapeutically equivalent with the corresponding
Seretide Diskusproducts. We sought to test the in vitro drug
delivery characteristics, delivered dose uniformity (DD) and
fine particle dose (FPD) of new S/F multidose dry powder
inhaler under simulated real-life conditions through container
life and after expose to various stress tests (moisture, drop-
ping, vibration and freeze-thawing cycles) which can occur in
patient handling, storage or transportation of the products.
Methods Easyhaler products containing 50/250 and 50/500 mg
per dose of salmeterol and fluticasone propionate were used
for confirming the dosing through the inhaler, DD and FPD
(<5 mm), by using sampling apparatus and procedures
described in the European Pharmacopoeia at flow rate corre-
sponding 4 kPa pressure drop across the inhaler. Amount of
active drug collected on the filter was determined by high
performance liquid chromatography (HPLC). A total of 68
inhalers from one or two batches of both dose strengths were
used when confirming the effect of lifetime, moisture,

dropping, vibration and freeze-thaw conditions. Determination
of DD uniformity and FPD through inhaler life were per-
formed during minimum dosing interval i.e. twice daily dos-
ing, in a one-month-study.
Results The DD and FPD analyzed through the S/F Easyhaler
lifetime remained stable. The effect of moisture was modest
on DD and FPD. Dropping of the Easyhaler from one meter
height, vibration of the device or freezing and thawing did
not influence DD or FPD of neither salmeterol nor fluticasone
propionate.
Conclusions Salmeterol/Fluticasone propionate Easyhaler
proved to be robust in dosing accuracy under simulated real-
life conditions. The in vitro performance indicates reliable and
consistent treatment of patients with asthma and COPD.
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Introduction and objective Salbutamol pMDIs in the UK do
not include dose-counters. Di Paolo1 determined that Ventolin
Evohalers can be weighed to determine how much medication
remains; as the 200 doses are used, the canister’s weight falls
from 29 g to 15 g. We investigated if patients discard inhalers
still containing medication, or continue to use empty pMDIs
which could contribute to worsening clinical condition.
Method Fifty Ventolin Evohalers from hospital inpatients were
weighed using digital scales to determine the number of doses left.
Data were also collected regarding how many doses patients
believed were remaining and how they determine when their
inhaler is empty. One new inhaler was used as a ‘full’ control, and
another was emptied to use as an ‘empty’ control.
Results Our calibration was consistent with Di Paolo(1). How-
ever, we found an inhaler weighing 15 g still rattles and will
continue to emit a visible spray for approximately another
100 puffs until the weight reaches 11 g. Fifty inhalers were
examined from 48 patients with mean age 71 years. Six
patients (12%) were unknowingly using inhalers weighing less
than 15 g; four of these six were admitted for exacerbations
of airways disease. Most patients (66%) underestimated the
number of remaining doses. 23 patients (46%) reported that
they consider their inhaler empty ‘when nothing comes out’
and 13 patients (26%) use the ‘shake method’. The linear

Abstract P169 Figure 1 Perceived vs actual doses remaining in
inpatients’ Ventolin pMDIs
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regression in figure 1 shows, on average, patients perceive
their inhaler to be empty when 82 doses remain.
Conclusions Hospital inpatients use ineffective methods to
determine how many doses remain in Ventolin Evohalers, with
most patients underestimating the number of remaining doses.
12% use more than 200 actuations, potentially getting sub-
therapeutic doses. Our analysis suggests patients perceive their
inhaler to be empty when 82 doses remain. This correlates
with recycling data, showing that on average 96 doses remain
in discarded pMDIs. Prescribers should consider switching to
salbutamol dry-powder inhalers which have dose-counters,
could reduce waste and greenhouse gas emissions, prevent on-
going use of empty inhalers and may be more cost-effective.
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Introduction Respiratory conditions are very common amongst
the older population with asthma and chronic obstructive pul-
monary disease (COPD) potentially co-existing in more than
50% of elderly patients.1 With inhaled therapy as the primary
pharmacological management of both conditions, we aimed to
evaluate inhaler competence amongst elderly inpatients and
identify the impact of inhaler devices, cognitive function,
inspiratory flow and specific comorbidities on inhaler techni-
que, whilst also investigating patients’ perceptions of their
inhaled medication.
Methods Forty-four patients with COPD and asthma were
recruited from a UK teaching hospital in November 2013.
Patients were given an inhaler technique score (ITS) using a
seven-step checklist which was then compared to potential
barriers of inhaler use. The patient’s inspiratory flow for their
inhaler(s) was measured using the In-Check Dial. The inhalers
covered were the metered dose inhaler (MDI) (±spacer devi-
ces) and dry powder inhalers (DPI) including the Accuhaler,
Turbohaler and Handihaler. Associations were considered sig-
nificant at p<0.05 for Mann-Whitney U tests.
Results Only 10 (23%) patients demonstrated at least one perfect
ITS. A significantly lower ITS was found amongst MDIs compared
to DPIs (p=0.032) and also in cognitively impaired patients
(p=0.038). No significant difference in ITS was found between
patients with at least one comorbidity and those with none
(p=0.289). Twenty-eight (64%) patients were not inhaling within
the clinically effective flow range for at least one of their inhalers.
Twenty (80%) MDI users, a larger proportion than DPI users, rated
their device easy to use and clinically beneficial.
Conclusion Many elderly inpatients demonstrated poor inhaler
technique which could result in suboptimal management of
their condition, leading to increased costs, doses and health
implications. Inhaled therapy must be carefully selected after
assessing individual patient characteristics such as cognitive
impairment. Healthcare professionals must provide regular
reviews of inhaler technique. It is recommended for a repeat
study to be completed following the introduction of newer
inhaler devices available to patients.
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Introduction and objective Electronic inhalers providing
reminders and adherence feedback have improved adherence
to asthma controller medication in clinical trials. We investi-
gated a community implementation of the Turbu+™ pro-
gramme, designed to support adherence to budesonide/
formoterol (BUD/FORM, Symbicort

®

) Turbuhaler
®

.
Methods Asthma patients prescribed BUD/FORM maintenance
therapy (1-BID or 2-BID) or maintenance and reliever therapy
(1-BID+as needed or 2-BID+as needed) received training on
Turbu+™ in secondary care centres across Italy. An electronic
device attached to their inhaler for �90 days securely
uploaded adherence data to a smartphone app enabling
patients to view their controller use. Average medication
adherence was calculated based on maintenance regimens (2
puffs/day for 1-BID regimens, 4 puffs/day for 2-BID regimens)
and defined as proportion of daily maintenance inhalations
taken as prescribed (number recorded actuations per day/num-
ber maintenance puffs prescribed per day) averaged over the
monitoring period. Proportion of adherent days was defined
as the proportion of days that all prescribed maintenance
doses were taken in a given day. A Wilcoxon test compared
proportion of adherent days between patients in the

Abstract P171 Figure 1 Average medication adherence by regimen
and time in patients with �90 days’ electronic monitoring
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