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Topic Exploration Report 

Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: 

TER440 

Topic: Smartinhalers for people with asthma and other respiratory conditions 

Summary of findings: 

Health Technology Wales researchers identified a Medtech Innovation 
Briefing (MIB) produced by NICE in 2017. The report concluded that the use 
of smartinhalers have higher adherence to medication than those in the 
comparator groups, although differences in clinical outcomes were mixed. 

In addition to the MIB, this report has identified a Cochrane review on 
digital interventions (not limited to smartinhalers), a scoping review, two 
additional primary studies, and a poster abstract on an early economic 
model of a smartinhaler.  

Overall, studies show that smartinhalers can increase adherence to 
inhaler use and has the potential to improve clinical outcomes, although 
evidence to support clinical outcomes is limited. The early economic 
model found that smartinhalers in paediatric secondary care is cost 
effective, and over one year is cost saving by £96 verses standard care. 

We identified two ongoing trials about smartinhalers with estimated 
study completion dates of July 2023 and May 2023. 

Key uncertainties include how the available evidence around adherence 
would translate to other improvements in healthcare such as fewer 
hospital visits or fewer alternative treatments.  
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Introduction and aims 

Smartinhalers are sensor devices that clip around an asthma inhaler to detect and record inhaler 
use. Smartinhalers accompanied by software via a mobile application can also include reminders 
and data can be shared with clinicians. Smartinhalers can be used by adults and children. 

The MIB states that standard care for monitoring asthma medication includes a personalised 
asthma plan and scheduled reviews, which would still be required if smartinhalers were added to 
the pathway and thus, smartinhalers would be an additional cost to standard care. 

One type of Smartinhaler is the Hailie solution by Adherium Europe Ltd, as suggested by the topic 
proposer. Health Technology Wales researchers searched for evidence on smartinhalers in general, 
when compared to standard care with no search limits. 

HTW has produced a separate TER on smart peak flow meters for monitoring asthma (TER444). 
Digital (smart) peak flow meters may be used as part of a system which includes other smart 
devices (such as smartinhalers).  

 

Evidence overview 

NICE advice and guidance 

NICE's quality standard on asthma states that people who are diagnosed with asthma should have 
a personalised action plan, and this should be reviewed at least once per year. The review should 
include medication, inhalation techniques and adherence (NICE 2013). 

NICE published a MIB [MIB90] on smartinhalers for asthma in 2017 (NICE 2017). The MIB identified 
five randomised controlled trials (RCTs) which showed that the use of smartinhalers reminders (and 
clinician feedback in some trials), had higher adherence to medication than those in the comparator 
group. However, differences in clinical outcomes between the intervention and comparator groups 
varied between the studies.  

Two of the RCTs included in the MIB (Chan et al. 2015, Morton et al. 2017) found that the intervention 
arm showed significant improvement for some clinical outcomes, whereas three RCTs (Burgess et 
al. 2010, Charles et al. 2007, Foster et al. 2014) found that there were no significant differences in any 
clinical outcomes. RCT outcomes included, but not limited to asthma control measures, number of 
days absent from school, asthma control questionnaire (ACQ) scores, fewer unplanned attendances 
at the GP or emergency department for asthma and fewer courses of oral steroids. 

Most studies included in the MIB were of children, with some studies including adults and children. 
The RCTs were conducted in the UK, Australia, and New Zealand, including a total of 589 people with 
asthma (adults and children) using smartinhalers in a community setting. One RCT found the 
intervention group experienced significantly fewer unplanned attendances at the GP or emergency 
department for asthma, and significantly fewer courses of oral steroids were needed (Morton et al. 
2017). 

Evidence reviews  

A Cochrane review on digital interventions to improve adherence to maintenance medication in 
asthma was published in June 2022 although the review includes a variety of interventions not 
limited to smartinhalers (Chan et al. 2022). The review includes four RCTs already referenced in the 
MIB. Pooled results suggest receiving digital interventions may increase adherence among patients 
taking medications for asthma, with better adherence shown with electronic monitoring devices. 
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The review also found that digital interventions would likely increase quality of life. However, it was 
reported that this outcome may not be clinically significant.  

A review by Chan et al. (2021) explored digital inhalers for asthma or chronic obstructive pulmonary 
disease (COPD), including the Hailie device. The review concluded that the available evidence 
indicates that digital inhalers can enhance adherence to medication with the potential to improve 
clinical outcomes and prevent the need for costly or other therapies, such as biologics. However, the 
paper concluded that evidence regarding acceptability for patients, cost effectiveness, and the best 
practice models to integrate these devices into routine care remains limited. 

Primary studies 

We identified two additional primary studies (Makhecha et al. 2020, Rumi et al. 2022). Makhecha et 
al. (2020) is referenced in the above review, although the outcomes are not extracted. Makhecha et 
al. (2020) explored the feasibility of novel electronic adherence monitoring devices in children with 
asthma in the UK. The study compared adherence across different electronic monitoring devices 
(EMD) but did not access the clinical effectiveness of smartinhalers. 

Rumi et al. (2022) published a primary study about a community program using smartinhalers to 
improve asthma management in a group of patients in Italy. The study evaluated the Turbu+ 
program designed to support asthma self-management, including adherence to a smartinhaler of 
different dosages (maintenance and reliever therapy). Reported outcomes related to medication 
adherence. The study concluded that the rates of discontinuation from the Turbu+ program were 
significantly lower with maintenance and reliever therapy (with smartinhaler) compared with 
maintenance therapy alone (p = 0.01). 

 

Economic evidence 

The MIB reported the cost of Smartinhalers devices to be £100 per unit (exclusive of VAT), with an 
additional cost of £14.17 per month for each healthcare professional to access cloud-based data. 

A poster abstract was identified by the topic proposer reporting on an early economic model of a 
smartinhaler which explored the cost effectiveness of the technology in a severe asthma setting in 
the UK (Orchard et al. 2020). The Markov model developed in the abstract had a one-year time 
horizon and explored the cost effectiveness of the device verses standard care from the perspective 
of the NHS in the UK. The abstract found that the inhaler with alerts in paediatric secondary care is 
cost effective, and over one year is cost saving by £96 verses standard care. The device was found to 
be cost saving across a range of scenarios at a price of £100 (for device alone), and for different 
populations (including in adult secondary care). However, fuller details of the study at the time of 
writing this report were unavailable, in addition to whether the economic analysis took software 
costs into consideration. 

 

Ongoing studies 

We identified two ongoing trials about smartinhalers. 

We identified a RCT study protocol exploring smartinhalers for adult patients with asthma who are 
non-adherent to daily maintenance inhalers, using the Hailie sensor (Krings et al. 2022). The primary 
outcome will be adherence. Secondary outcomes include the frequency of study-defined asthma 
exacerbations (adjusted for time on treatment), time to first exacerbation, cumulative dose of 
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inhaled corticosteroids (ICS), occurrence of study-defined severe and non-severe adverse events. 
The estimated completion date is 30 May 2023. 

We also identified an ongoing trial about the feasibility and acceptability of the propeller monitoring 
system in children with an estimated study completion date of 31 July 2023. Further details 
referenced below.  

 

Areas of uncertainty 

Several studies report an increased level of adherence using smartinhalers when compared to 
standard care, although few studies demonstrate how this would translate to other improvements 
such as fewer hospital visits or fewer alternative treatments. It is also unclear whether additional 
training time would be required for patients and staff to use the technology. 

There appears to be a lack of published economic evidence and it is uncertain whether the poster 
identified would be available as a fuller study, in addition to whether the economic analysis took 
software costs into consideration.  

Most of the available evidence, and the economic model is in paediatric care and thus, it is unclear 
whether clinical outcomes and any economic analysis would differ for adults. 
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