
What if your inhaled active substance could make a decisive
difference, but the inhaler device is used incorrectly by patients?

How inhaler technique influences 
drug approval & de-risking 

clinical development programs
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1. Poor inhalation technique is expensive

Inhaled drug delivery is the cornerstone of the treatment of respiratory
diseases, such as chronic obstructive airway diseases like asthma and
chronic obstructive pulmonary disease (COPD), but also numerous rare
diseases, e.g. pulmonary hypertension or cystic fibrosis. After tablets,
inhaled therapies are the most commonly prescribed form of medication
worldwide (6). Despite the widespread availability of effective inhaled
therapies for asthma and COPD, disease control is often suboptimal (1)
due to poor adherence and/or inhalation errors. 
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The correct of use of Inhaler devices such as Dry powder Inhalers (DPIs) or
Metered Dose Inhalers (MDI) is essential for the effective treatment of
respiratory diseases, only then will a sufficient medication dose reach the
lungs. Unfortunately, using inhalers is not easy and patients often struggle
with them. Numerous studies have shown that patient inhaler device
handling errors are frequent and result in poorly controlled or
uncontrolled respiratory disease (1,2,3).

In short, while inhaled therapies represent a very effective approach to
treat a variety of diseases, these same therapies have inherent adherence,
device and dose delivery challenges. These affect patients but also
increase the clinical development and launch risks for pharmaceutical
companies as therapy success ultimately depends on good, reproducible
drug delivery. 

The best inhaled drugs will only be 
most effective if delivered correctly.

If the inhalative substance developed at great expense does not reach the
lungs because of incorrect usage of inhalers, clinical effects may not be
seen, clinical studies may not produce the expected and achievable
results, or they may even fail. This risk is not theoretical, as you will see
when we look at the risks and difficulties of inhaled therapy. Furthermore,
this risk is well described in numerous studies and should be mitigated.

What if there was a new way to improve inhaler technique with patients?

Find out more about Kata®, a smartphone-based digital adherence
solution, specifically designed for inhaled therapies, that analyzes and
coaches patients’ inhalation techniques in real time, reduces dose-
delivery risks, ultimately improving disease outcomes.
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2. Inhalation therapy – a complex mode of application/
administration

Medication adherence, i.e., the degree to which use of medication by the
patient corresponds with the prescribed regimen, is a major challenge in
chronic illness (4). Adherence is a big issue in chronic respiratory
conditions such as asthma and COPD because patients feel overwhelmed
by or insecure with the complexity of the inhalation procedure. So called
“effective adherence” is only achieved when the patient takes the correct
medication at the correct time, and also uses the inhaler in the correct
way (5,6).

Correct inhalation technique is the key to effective delivery of high and
reproducible doses of an aerosolized drug to the lungs. But correct
inhalation is much more complex than swallowing a pill. Many steps must
be followed in the correct order and execution.

Studies show that inhaled therapy is prone to errors (1, 2). Incorrect dose
preparation, insufficient exhalation before inhalation, insufficient
inspiratory effort and speed (depending on the inhaler type), failure to
remove the cap, exhaling into the device before inhalation, problems
coordinating inhaling and pressing at the same time, not holding the
breath at all or long enough after the inhalation are some typical errors
that occur regularly (1). 
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Preparing the inhaler (i.e., removing the mouthpiece cover,
preparing  a dose of the drug, shaking the inhaler)
Full exhalation
Enclosing the mouthpiece
Correct inhalation and commonly actuation of the inhaler at the
right time 
Holding the breath



Inhaler users usually make a combination of errors during a single
inhalation. Factors such as older age, lower levels of education and a lack
of instruction from healthcare providers contribute to inhaler misuse, but
errors are widely distributed among all inhaler users. 

Windisch et al.(7) reported that only 4.4 % of the 159 recruited patients
did not make multiple inhalation errors, while 95.6 % made multiple
handling errors when using inhalers as they would at home.

Another factor is the large number of different inhalers on the market. The
three main categories of inhalers are metered-dose inhalers (MDIs), dry-
powder inhalers (DPIs), and soft-mist inhalers. Currently, more than 160
different combination preparations with MDI and DPI inhalers are
approved. Each Inhaler type differs in its application which adds a further
level of complexity for patients. 

Finally, a major challenge with inhaled therapies and the use of inhaler
devices is, that while the inhalation training is either done at the
physician’s office or via a video, patients then inhale on a chronic basis, at
home, without supervision or the possibility of an intervention. 

They certainly can record if they have inhaled their medication or not, but
might not know whether they have done it well. 

Quality of adherence is thus a significant challenge both in clinical practice
as well as clinical development settings.

Up to 90 % of patients 
do not use their prescribed inhaler

correctly (1, 8, 10).
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2.1 Consequences of poor inhalation quality for patients and
disease management

Figure 1: Overview of challenges in inhaled therapy.

Incorrect use of inhalers has severe consequences:

The delivery of the active component is partially or completely
reduced: Only correct inhalation procedures ensure delivery and
distribution to the entire lungs.
Reduced efficacy of the active component: Depending on the type
and combination of errors, either little efficacy can be expected or the
application is useless.

Figure 2: Schematic diagram of the effects of wrong versus right inhaler technique.
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Reduced disease control: As shown in a number of studies, inhaler
errors lead to worsened control of respiratory disease (1, 2, 7, Figure
2) 
Reduced adherence to treatment or study protocol: Patient
adherence is not solely a function of treatment efficacy. However,
little or no improvement in symptoms further reduces adherence.
Increase of exacerbations: Poorly controlled asthma or COPD
increases the risk of exacerbations. Price et al (2) found associations
between certain inhaler errors and an increased risk of exacerbations. 

Figure 3: Misuse of pressurized metered dose inhalers is directly linked to decreased asthma
stability: frequency distribution of the number of errors or omissions in inhalation technique
(left axis; striped bars) and relationship between this number and the Asthma Instability
Score (AIS; mean ± SEM, right axis; grey bars). Adapted from 9.

The negative impact of ineffective inhalation on patients is important to
consider. It reduces confidence in inhaled therapies. Patients who don't
experience an improvement or stabilization of their symptoms will stop
using inhalers, which has a negative impact on clinical outcomes.
Moreover, many physicians assume that inhaled drugs are often
ineffective and either do not prescribe them or do not participate in
clinical trials. Thus, improving inhalation technique remains a key
challenge for chronic respiratory diseases.
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2.2 Consequences of poor inhalation for pharmaceutical
companies and clinical trials

As shown before, inhalation therapies are prone to error. This is not only a
problem for the care of individual patients. It is even more of an
unpredictable risk for pharmaceutical companies and their clinical trials.
Research and development of new drugs is costly and always involves
risks. However, unnecessary obstacles should be avoided. 

Clinical trials that investigate the efficacy of an inhaled product have the
added challenge that subject adherence not only relies on taking the
investigational product as prescribed, but also on inhalation technique
(i.e., “effective adherence”). 

Usually, inhaler training takes place at the beginning of a trial if there is
any training at all. Analyses show that 50 % of patients never receive
inhaler training (10, 11, 12). 

Depending on the study design, patients who already have experience
with inhalers and those with no previous experience can take part. While
novice inhaler users, even with good training, can be overwhelmed by the
complex multi-step process and make mistakes when using the inhaler at
home, confusion among experienced inhaler users is caused by the
different requirements when using different inhaler models/types. 

More importantly, while inhalation training is a good initial step, the
ability to coach and intervene to ensure consistent quality of inhalation
becomes much more relevant in clinical trials investigating the efficacy of
an inhaled investigational product. 

Subject non-compliance, defined not only quantitatively but also
qualitatively is a common problem in clinical trials with inhaled drugs and
can have a significant impact on the outcomes (13). 
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This common problem of suboptimal inhaler technique has significant
consequences for clinical trials:

1. Safety profile: The route of administration may play a role in the safety
of a compound. Data on the safety profile could be falsified by incorrect
inhalation.

2. Dosage: Incorrect inhalation reduces the dose of medication reaching
the lungs resulting in reduced effects of the drug and less improvement of
symptoms. It may also simulate lower efficacy, so that the dosage for
study participants is increased to achieve the desired effect. Patients using
the inhaler correctly will receive too high doses. The issue here is that
unless you can measure the actual inhalation quality, you have no way to
assess whether the dosage was correct or not, until the end of the study
or the next visit, which is too late.

3. Side effects: Less symptom improvement leads to an unfavorable ratio
of effect to side effect, followed by low adherence and increased dropout
rates. 

4. Greater study effort: If inhalation is incorrect, the effect is likely to be
smaller than if the drug is used optimally. Therefore, more patients need
to be included in clinical trials in order to demonstrate a significant
improvement. Alternatively, additional clinical trials may be needed, with
all the associated costs. 

5. Delayed or rejected drug approval: The increased study effort and
lower benefit compared to standard care or placebo may delay the drug
approval process, restrict the indication or prevent approval altogether. 

Each of these issues significantly increases the cost of the entire clinical
trial and regulatory process. 

The key to all of the above-mentioned consequences, however, is poor
therapy adherence due to frequent, well documented, significant and
often under-appreciated handling errors of inhalers. 
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Until now there was no good solution to address this problem. 
For the first time real-time coaching and monitoring of patients’ inhalation
is possible. 

The vicious circle can be broken. 
De-risk your clinical development

program now.
By mitigating inhalation errors
with real-time intervention and

coaching.

3. Improving inhalation therapy through correct and
simple training

Looking at the list of common errors in inhalation therapy (page 3), it
might seem that there is no end in sight to improving the situation.
Fortunately, this is not the case.

It all starts with teaching proper inhalation technique and continues with
keeping patients motivated to keep up the therapy regime. 

Inhalation training is currently provided by study personnel or prescribing
Healthcare Providers (HCPs) primarily. The problem is that this kind of
coaching only takes place during one or few visits at the beginning of a
therapy or study. When study participants then use the inhaler at home,
they are not monitored and inhalation errors can creep in again. Without
supervision, patients are also not aware of whether they are inhaling
correctly or not.
This is where an innovative approach comes in to improve the quality of
inhalation and significantly reduce inhalation errors (7).
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Meet Kata®!
Receiving coaching, in real-time, on how to use the inhaler correctly and
how to better benefit from the medication is very important for patient
adherence. However, as inhaling is a greater effort, it is also important to
remind and motivate patients to use their inhaler correctly. Kata® includes
all of these features. 

Figure 4: Using Kata® increases inhalation quality and improves disease management.

4. Kata® – the smartphone-based inhalation coach 

Kata® is a digital AI based app that uses any smartphone’s audio and video
sensors to measure inhalation quality and correct dose delivery to the
lungs. The app provides real-time inhalation coaching for almost any
inhaler on the market. The combination of artificial intelligence, machine
learning, computer animation and augmented reality achieves a
revolutionary and patient-centric improvement in the delivery of inhaled
therapies. It redefines patient adherence for inhaled therapies from a
quantitative measure to a much needed qualitative one.

4.1 How does Kata® work?

Using Kata® is simple. You only need your smartphone and the Kata® app.
No other hardware is required. The app guides you through the entire
inhalation process.
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1. Preparation: Once the app is installed, the first
step is to enter your inhaled medication plan in the
app, that is, which inhaler(s) do you use, at what
time, etc. Once this plan is in the app, you are all
set to us the Kata inhalation coach to support your
inhalations.

2. Complete your inhalation together with the
Kata inhalation coach: Simply select the next
inhalation in your Kata medication plan and place
your phone in front of you. This way, the inhalation
coach guides you step by step through your
inhalation. 

3. Inhalation Scoring and analysis: While you
complete your inhalation with the Kata coach, the
Kata algorithms use the camera and microphone
signals of the smartphone to recognize and
evaluate your inhalation, which is how effective the
inhalation was in each phase (preparing the inhaler,
exhalation, inhalation, holding the breath,
exhalation). 

4. Feedback to the user: Once you have completed
your inhalation, you will receive graphical and
textual feedback on the inhalation process based
on the real-time AI evaluation of your inhalation. 

5. Reminders: Once you have entered your
personal medication plan in the app, Kata will also
remind you of each inhalation so that you never
forget to inhale. 

6. Patient motivation: Several in-app-applications
further support patient adherence and motivation.
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4.2 Effects of Kata® usage on inhalation efficacy and adherence

The advantages of such an easy-to-use application are obvious: 

Patients can use the Kata coach to guide their inhalations on a daily
basis and receive personalized and direct feedback to improve their
inhalation technique. 
Patients receive reminders to inhale, to make sure they do not forget
to inhale.
Handling errors are reduced by 95 % (14).
Critical handling errors that result in a complete loss of inhalation
effort are reduced by 100 % (14).
Further remote patient monitoring features support regular
inhalation and motivate patients to stick to their treatment regime
(Chapter 5.1, page 8).

Figure 5: Inhaler error reduction by training by nurses and videos (industry standard) and Kata®.
The use of Kata® reduces handling errors by 95 % and critical errors (no dose delivered when using
inhaler) by 100 %. Data extracted from [1,7, 14].
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5 How can Kata® be used in clinical trials?

The use of Kata® results in significant improvements for individual patients. 

In addition, we at Visionhealth are convinced that the use of Kata® in
clinical trials helps to reduce risks of clinical research programs. Real-time
coaching always improves the drug delivery and efficacy of the inhaled
treatment. The comparability of study groups is improved, as study
participants without inhalation experience are not disadvantaged
compared to those with previous experience. In addition, patients with
previous inhalation experience improve their inhalation quality.

Other features of the app help to motivate users and improve adherence
to therapy – a problem that is particularly prevalent with inhalation
therapies.

Besides the benefits of inhalation technique and patient adherence, the
Kata app for clinical trials also offers means to monitor patients and to
collect additional study data (e.g., questionnaires).

Kata® has been used in the following trials:

13



5.1 What Kata® can do for you

Are you planning a clinical trial and want to know how you can use Kata®?

There are a number of features that can be customized for each study
according to the specific requirements.

AI inhalation trainer plus video recording
Reliable drug-dose delivery to the lung during the trial
Identification of irregularities that may have occurred and support for
high risk patients
Analysis of inhalation videos provides additional patient insights and
usability data
Minimization of overall study costs through efficient dose delivery

Digital Toolbox for your individual trial needs
Video analysis of each inhalation and inhalation adherence
graphs/reports
Continuous patient monitoring, e.g., via patient compliance reports
Safety parameters are continuously available with the possibility of
fast data retrieval for analysis
Implementation of any questionnaires to be completed during the trial
Inhaled medications frequency/dosage 
Exercise frequency
Patient reported outcomes like mood scores and comments
Features can be added as needed
Content, Layout and UIX can be customized to meet sponsor
requirements (e. g. clinical protocol)

Please contact us to
find out how Kata® can
be integrated into your

studies.
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5.2 Patient data – security and handling

The handling of patient data is of great importance to pharmaceutical
companies and to VisionHealth.

Kata is CE marked class IIa medical device according to Medical Device
Regulation (MDR). 
Kata is listed as class I device according to the U.S. Food and Drug
Administration (FDA).
Kata® is fully compliant with GCP criteria.
VisionHealth is ISO 13485 and ISO 27001 certified. 
Data handling is GDPR compliant. 

6. Kata® - game changer in inhalative clinical trials

Correct inhaler technique is essential for the effective treatment of asthma
and COPD. Inhalation therapy is widely used around the world. However,
many studies have shown that inhalation errors drastically reduce the
effectiveness of inhaler therapy. And errors are very common. 
This can have huge impact on clinical trials and their results, and is a major
risk for pharmaceutical companies. 

The innovative Kata® app uses the smartphone’s camera and microphone
to provide real-time inhalation coaching for many available inhalers. It is
the first app to use artificial intelligence to measure inhalation quality and
correct dose delivery to the lungs. Combined with computer animation and
augmented reality, it brings a new dimension of improvement to inhalation
management. 

Correct inhalation technique can be a game changer in clinical trials.
Correct inhalation ensures optimal drug delivery and the best clinical
effects. It also reduces the costs and financial risks associated with
inhalation trials. 
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Kata® also incorporates features to improve adherence. The application
can be customized to meet the needs of your company or clinical trial. 

Want to improve your inhalation trials? Get in touch with us!

For EU/ROW:
Dr. Sabine Häußermann | CEO | 
+49 151 701 865 89 |
haeussermann@visionhealth.gmbh
VisionHealth GmbH | 
Landsberger Str. 72 | 
80339 München
Germany

For US:
Peter Shadday | CCO | 
+1 857 2430728 |
peter.shadday@visionHealth.gmbh
VisionHealth Inc.
6, Dairy Farm Lane
Wayland, MA 01778
USA
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