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Table 1 Checklist of steps of a correct inhalation technique in different inhaler devices
Devices Steps of a correct inhalation technique Errors, %

Ellipta® 1. Check the dose-counter on the inhaler. 57
2. Open the cover until hearing “click”*.
3. Fully exhale. 114
4. Strongly and deeply inhale.
5. Hold your breath within a reasonable range (about 5 seconds). 17.1
6. Close the cover. 0
7. Rinse the mouth. 8.6

Turbuhaler® 1. Remove the cap*. 0
2. Check the dose-counter on the inhaler. 7.7
3. Twist the base until hearing “click”, while keeping inhaler upright*. 0
4. Fully exhale. 115
5. Strongly and deeply inhale. 0
6. Hold your breath within a reasonable range (about 5 seconds). 34.6
7. Close the cap. 38
8. Rinse the mouth. 19.2

Diskus® 1. Check the dose-counter on the inhaler. 0
2. Slide the cover until hearing “click™*. 0
3. Slide the lever until hearing “click”*. 0
4. Fully exhale. 25.0
5. Inhale quickly and deeply while keeping inhaler horizontal. 0
6. Hold your breath within a reasonable range (about 5 seconds). 25.0
7. Close the cover until hearing “click”. 0
8. Rinse the mouth. 25.0

pMDIs 1. Check the dose-counter on the inhaler. 5.3
2. Remove the cap and shake well*. 52.6
3. Fully exhale. 105
4. Forcefully push the bottom of the cylinder while inhaling slowly with holding the inhaler upright. 5.3
5. Hold your breath within a reasonable range (about 5 seconds). 5.3
6. Close the cap. 0
7. Rinse the mouth. 211

SMIs 1. Rotate the transparent case 180 degrees in the direction of the arrow until hearing “click”*. 0
2. Open the cap™. 0
3. Fully exhale. 14.3
4. Slowly and deeply inhale while pressing the spray button™. 0
5. Hold your breath within a reasonable range (about 5 seconds) 429
6. Close the cap and repeat once more (two inhalations once a day). 0
7. Rinse the mouth. 429
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tive for Asthma (GINA) 2023 D&EHEA T v 719,

% : critical handling error.
pMDI: pressurized metered dose inhaler, SMI: soft mist inhaler.
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Table 2 Clinical characteristics of study participants

Variables N =282

Age, years 70 (56-78)
Sex

Male, n (%) 53 (64.6)

Female, n (%) 29 (35.4)
Smoking history

Current, n (%) 4 (49)

Past, n (%) 25 (30.5)

Never, n (%) 53 (64.6)

Pulmonary function test

%EVC, % 92.7 (78.9-106.7)

%FEV1, % 86.7 (63.3-102.4)

FEVI/FVC, % 72.8 (63.6-80.4)
GINA steps

2.0 (%) 23 (28.1)

3,n (%) 22 (26.8)

4,1 (%) 26 (31.7)

5,1 (%) 11 (134)
ACT scores 22 (19-24)
Number of different inhalers

One, n 74

Two, n 7

Three, n 1

ACT: asthma control test, FEV: : forced expiratory vol-
ume in one second, FVC: forced vital capacity, GINA:
Global Initiative for Asthma.
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Fig. 1
pMDI: pressurized metered dose inhaler, SMI: soft
mist inhaler. The percentage of prescriptions for
Ellipta®, Turbuhaler®, pMDI, SMI, and Diskus® was
38.4%, 28.6%, 20.9%, 7.7%, and 4.4%, respectively.
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Fig. 2 Inhaler device handling errors. At least one inhalation error for Ellipta®, Diskus®, Turbuhaler®, pMDI, and
SMI was observed at the rate of 25.7%, 50.0%, 57.7%, 68.4%, and 71.4%, respectively. Cochran-Armitage trend test.
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Inhalation error

Fig. 3 Association between asthma control test (ACT) score and handling errors (A) and critical inhaler device han-
dling errors (B). (A) The number of inhalation errors did not correlate with poor asthma control (p = 0.073).
*Cochran-Armitage trend test. (B) The presence of critical handling errors did not correlate with poor asthma

control (p = 0.11). *Pearson’s chi-squared test.
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Abstract
Evaluation of inhaler handling errors in patients with asthma in clinical practice in Japan

Satoshi Hamada®P, Koji Tamai®¢, Aya Watanabe %
Toyohiro Hirai® and Naoya Sugita¢
4Department of Respiratory Medicine, Ayabe City Hospital
bDepartment of Advanced Medicine for Respiratory Failure, Graduate School of Medicine
“Department of Respiratory Medicine, Graduate School of Medicine
dDepartment of Pharmacy, Ayabe City Hospital

The frequency and features of errors that occur during the handling of inhaler devices have been studied
worldwide. However, such data are lacking in Japan. Thus, we examined the frequency and features of inhaler
handling errors in patients with asthma in clinical practice in Japan. At least one error for Ellipta®, Discus®,
Turbuhaler®, pressurized metered dose inhalers, and soft mist inhalers was observed at the rate of 25.7%, 50.0%,
57.7%, 68.4%, and 71.4%, respectively (p = 0.0005). On the other hand, asthma control test scores did not correlate
with critical handling errors (p = 0.11) or the number of inhaler handling errors (p = 0.073). Inhalation errors
were common and varied widely among the different inhaler devices in Japan. In the future, it is necessary to de-
velop specific instructions based on the features of each device in order to improve inhalation technique and
asthma control.



