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Understanding the considerations on Inhaler Device 

selection for Patients with Chronic Obstructive 

Pulmonary Disease 

 

Objectives  



The Refined ABCD Assessment Tool 



 Inhaled therapy is the preferred route of medication delivery in patients with COPD  

 COPD is often underdiagnosed and undertreated, and medication adherence is poor. 

Physical and cognitive functions required to effectively self-administer medications decline 

with age 

 Airway obstruction, which occurs when COPD flares up.  

 Health care providers should consider how device selection affects outcomes  

 



• Aerosol doses are generally  smaller than systemic doses 

 

• Onset of effect with inhaled drugs  is faster than with oral dosing. 

 

• Drug is delivered directly to the  lungs, with minimal systemic  exposure. 

 

• Systemic side effects are less  frequent and severe with  inhalation when 

compared to  systemic delivery. 

 

• Inhaled drug therapy is less  painful than injection and is  relatively 

comfortable. 

 

Advantages of aerosol delivery of drugs 



 Variables affecting the dosage of drug delivery, the lung does not absorb a 

medication well— only about 10–15% of what is delivered is absorbed by the 

lung! That is why correct inhaler use and technique are so important 

 

 Breathing style could create a problem, inhalers may have to breathe in slowly and 

deeply, something are not likely able to do when patients are having a flare-up 

 

 Difficulty in mouth & hand coordination in pMDI 

 

 Numerous types of devices with variability of uses are confusing 

Disadvantages of aerosol delivery of drugs 



 

 Particle size 

 Inspiratory force   

 Inhaler technique  

 Shaking the Canister of pMDI  

 Storage Temperature  

 Nozzle Size and Cleanliness  

 Timing of Actuation Intervals  

 Priming of metering valve (pMDI)  

 Patient Adherence  

Factors Affecting Drug Delivery  



 Improper inhaler techniques or mismatched device may lead to  

 

       -     Drug delivery and potentially reduced efficacy 

 

       - Poor Respiratory disease control      health care utilization  

 

   - Over-estimation of the actual dosage required     costs of treatment  

 

Significance of using devices 
correctly  



 

Types of devices  

pMDI +/- 
Spacer 

SMI: 
Respimat 

DPI: 
Handihaler 

DPI: 
Breezhaler 

DPI: 
Turbuhaler 

DPI: 
Accuhaler 

DPI:  

Ellipta 

DPI: 
Genuair 



Types of devices  





Illustration of inflammation, bronchoconstriction, and mucus obstruction 



Are you familiar with these drug classes? 

SAMA 
(Short-Acting 

Muscarinic 
Antagonist) 

LABA  
(Long-Acting 

Beta-2 Agonist) 

SABA 
(Short-

Acting Beta-2 
Agonist) 

LAMA 
(Long-Acting 
Muscarinic 
Antagonist) 

ICS  

(Inhaled 
Cortico-
Steroid) 

BRONCHODILATORS ANTI-INFLAMMATORY 

Inhaled bronchodilators in COPD are 

central to symptom management and 

commonly given on a regular basis to 

prevent or reduce symptoms (GOLD) 



Anticholinergics / 
Muscarinic Antagonist 



Bronchodilators (Short-Acting, SA) 

Salbutamol 
(Ventolin® )  

Terbutaline  
(Bricanyl® :  
non-formulary) 

IpratropIUM 
(Atrovent® ) 

SABA  

(Short-Acting 
Beta-2 Agonist) 

SAMA  

(Short-Acting 
Muscarinic 
Antagonist) 

Regular and as-needed use of SABA or SAMA improves FEV1 and symptoms 

Combinations of SABA and SAMA are superior compared to either medication 

alone in improving FEV1 and symptoms                                   (GOLD) 



Bronchodilators (Long-Acting, LA) 

IndacaTEROL 
(Onbrez® ) 

OlodaTEROL 
(Striverdi® ) 

TiotropIUM 
(Spiriva® ) 

GlycopyrronIUM (Seebri® ) 

LABA 
  

(Long-Acting 
Beta-2 Agonist) 

LAMA  

(Long-Acting 
Muscarinic 
Antagonist) 

Normally 
used 
ONCE 
DAILY  



 The long-acting b2-adrenergic receptor agonists (LABAs) formoterol [dry powder 

inhaler (DPI) and by nebulizer], salmeterol (DPI), arformoterol (by nebulizer), 

indacaterol (DPI), and olodaterol (soft mist inhaler). LABAs are effective at 

reducing exacerbations, improving exercise performance, and enhancing the 

benefits obtained from a structured exercise rehabilitation program. LABAs also 

may improve health-related quality of life in patients with COPD  

 The long-acting muscarinic (anticholinergic) antagonists (LAMAs) tiotropium 

bromide (DPI and soft mist inhaler), aclidinium bromide (DPI), and glycopyrronium 

bromide (DPI)  

 



Anti-inflammatory (Corticosteroids) 

ICS 
(Inhaled 
Cortico-
Steroid) 

BeclomethaSONE (Becotide® : 
50mcg/dose; Becloforte® : 
250mcg/dose) 

CicleSONIDE 
(Alvesco® ) 

FluticaSONE 
(Flixotide® : 
non-formulary) 

BudeSONIDE 
(Pulmicort® : 
non-formulary)  



Combination products 

LABA  
(Long-Acting 

Beta-2 Agonist) 

LAMA  

(Long-Acting 
Muscarinic 
Antagonist) 

+ 

IndacaTEROL + 
GlycopyrronIUM 
(Ultibro® ) 

OlodaTEROL + 
TiotropIUM 
(Spiolto® ) 

VilanTEROL + 
UmeclidinIUM 
(Anoro® ) 

FormoTEROL + 
AclidinIUM (Duaklir® : 
non-formulary) 

Normally used ONCE DAILY  

Normally 1 puff BD  



Combination products 

LABA 
(Long-Acting 

Beta-2 Agonist) 

ICS  
(Inhaled 

Cortico-Steroid) 
+ 

FormoTEROL + 
BudeSONIDE (Vannair® ; 
Symbicort® ) 

SalmeTEROL + 
FluticaSONE (Seretide®  
Inhaler: formulary / 
Accuhaler: non-formulary) 

FormoTEROL + 
FluticaSONE 
(Flutiform® ) 

Normally used BD for maintenance therapy  

LABA/ICS may be preferred for patients with a 

history or findings suggestive of asthma 



 COPD tends to begin with monotherapy, and step up to dual or triple therapy as necessary to 

control symptoms 

 LABAs and LAMAs significantly improve lung function and dyspnea health status,                                                                         

exacerbation rates, combination treatment with LABA/LAMA   FEV1 &   COPD symptoms 

compared with monotherapy  

 LABA/LAMA combinations (glycopyrronium/indacaterol or aclidinium/formoterol) have been 

shown to provide an even greater bronchodilatory effect, most likely because of the additive 

impact of their actions on two different pathways, compared with either agent alone or the 

combination of a LABA with an inhaled corticosteroid (eg, salmeterol/fluticasone) 

 Triple therapy (ICS/LAMA/LABA)   moderate or severe COPD exacerbations,   FEV1, better 

HRQOL than dual therapy (ICS/LABA, LABA/LAMA) or LAMA monotherapy in patients with 

advanced COPD    

 Regular treatment with ICS increases the risk of pneumonia especially in those with severe disease 

                                    (peripheral blood eosinophil counts ?) 



©  2019 Global Initiative for Chronic Obstructive Lung Disease 





 



 



 

General points for all types of inhalers  

 

 Preferred drug sequence in general:  

     SA bronchodilator  

 LA bronchodilator (LABA first if without ICS)  

 ICS  

 

Bring along the rescue medication all the time 

Rinse mouth after ICS, rinse off the face with clean water after ICS 
with facemask spacer 



Inhalers of COPD / Asthma 



 

Rational combination of inhalers  

 
 

 

 

The need for combination therapy and choices of agents depend on:  

 Disease nature (e.g. asthma, COPD, bronchiectasis, etc)  

 Disease severity should be assessed by objective measures when feasible, including pulmonary function 

testing (spirometry), stratification of risk for exacerbations 

 Persistence of symptoms subjective measures, such as patient-reported breathlessness and symptoms 

that impact functional ability  

 Patient’s ability to use certain devices (esp. peak inspiratory flow)  

 Patient compliance (once daily vs multiple daily dosing) 

 Responses to patient and patient preference  

 



 

 Patients with declining cognitive function may not be able to attain and recall the 

technique needed to use inhaler devices appropriately  

 

 Medication sometimes does not reach the target organ for a variety of reasons, 

including dexterity, cognitive impairment, visual impairment, and reduced 

inspiratory force 

 

 



1. CHOOSE 

 Choose the most appropriate inhaler device for the patient before prescribing. Consider the medication options, 

the available devices, patient skills and cost. 

 If different options are available, encourage the patient to participate in the choice 

 For pMDIs, use of a spacer improves delivery and (with ICS) reduces the potential for side effects 

 Ensure that there are no physical barriers, e.g. arthritis, that limit use of the inhaler 

 Avoid use of multiple different inhaler types where possible, to avoid confusion 

 

2. CHECK 

 Check inhaler technique at every opportunity 

 Ask the patient to show you how they use their inhaler (don’t just ask if they know how to use it) 

 Identify any errors using a device-specific checklist 

Strategies to ensure effective use of 
inhaler devices 



3. CORRECT 

 Show the patient how to use the device correctly with a physical demonstration, e.g. using a placebo inhaler 

 Check technique again, paying attention to problematic steps. You may need to repeat this process 2–3 

times 

 Only consider an alternative device if the patient cannot use the inhaler correctly after several repeats of 

training 

 Re-check inhaler technique frequently. 70-80% of patients do not use their inhaler correctly. After initial 

training, errors often recur within 4–6 weeks 

 

4. CONFIRM 

 Clinicians should be able to demonstrate correct technique for each of the inhalers they prescribe 

 Pharmacists and Nurses can provide highly effective inhaler skills training 

Strategies to ensure effective use of 
inhaler devices 

GINA (2018) 





Inspiratory flow rate 
for different aerosol 

devices 

 Patients with more severe COPD may have difficulty 
using inhaler devices because some devices are 
dependent on peak inspiratory flow, which diminishes 
with advanced COPD 

 

  https://www.haag-streit.com/clement-
clarke/products/inhaler-technique/in-check-dial-g16/ 
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 Understands the instructions 

 Can demonstrate proper inhaler technique during the initial 

visit when the inhaled medication is prescribed 

 At subsequent visits, ensure that the information is retained 

 Inhaler technique (and adherence to therapy) should be 

assessed before concluding that the current therapy is 

insufficient he instructions 

Should confirm patient 



Checklist 

Placebo inhaler 

Training kit 

 
 



 



pMDI 



Holding chambers or spacers used with pMDIs 

Advantages 

 
• Reduced oropharyngeal drug  

impaction and loss 

 
• Increased inhaled drug by 2-4 times than 

the pMDI alone 

 
• Allows use of the pMDI during acute  

airflow obstruction with dyspnea 
 

• No drug preparation required 

 
• Simplifies coordination of pMDI  

actuation and inhalation 

 
• Helps reduce local and systemic side  

effects 

Disadvantages 

 
• Large and cumbersome compared  to the 

pMDI alone 

 
• More expensive and bulky than a  pMDI 

alone 

 

• Some assembly may be needed 

 
• Patient errors in firing multiple puffs into 

chamber prior to inhaling or there is a 
delay between  actuation and inhalation 

 
• Possible contamination with  

inadequate cleaning 



 



 

 No sit up & No shaking vigorously before MDI use 

       -↓total and respirable dose by 25% and 35% especially after left behind overnight  

 Failure to exhale before breathing in  

 Too rapid / shallow inhalations Fast - Affect lung deposition  

 Multiple actuations in one breath  

 Rapid multiple actuation  

 -> 2 puffs with the pMDI, ↓ drug delivery ∴ of turbulence and the coalescence of particles  

 No/Delayed inhalation after actuation  

 “Swallowing” necessary after inhalation  

 No breath holding after inhalation 

 Breath in & out  x few times after actuation  

 Drink H2O instead of oral gargling after inhaled steroid therapy  

 

COMMON MISTAKES of pMDI  



 Atrovent 

 New & when not used in 3 days 

 2 puffs 

 

 Ventolin 

 New & when not in use for 14 days 

 4 puffs 

 

 Becloforte / Becotide 

 New & when not in use for 10 days 

 2 puffs 

Priming requirment for commonly 
used inhalers  

Test fire ( priming ) every time  

- Initial and frequent priming of pMDIs is 

required pMDI is new or has not been used 

for days to week according to different 

inhalers  





Regular cleaning of spacer (~once weekly) 



SMI-Respimat 





 If patients with COPD 
are unable to use 
RespimatⓇ 
adequately because of 
cognitive impairment 
or poor lung-hand 
coordination, 
tiotropium 
administered via 
RespimatⓇ using a 
spacer may be an 
alternative inhalation 
method. 



DPI-HandiHaler 



DPI-Breezhaler 



DPI-Turbuhaler 



DPI-Genuair 



DPI-Genuair 



DPI-Ellipta 



DPI-Accuhaler 



Inhalation Device Options for Patients with 

Chronic Obstructive Pulmonary Disease   
 

Medications   
 

Advantages   
 

Disadvantages   
 

Pressurized metered-dose 

inhalers   

 

Compact, convenient, may be used with a spacer or valved holding 

chamber, not dependent on peak inspiratory flow, portable, rapid 

medication delivery   

 

Difficult for patients with low cognition, difficult to determine remaining 

doses if there is no dose counter, inconvenient if spacer/ chamber is 

required, patient must actuate device, requires coordination of device 

actuation and inhalation unless the patient consistently uses a 

spacer/chamber   

 

Soft mist inhaler   

 

Compact, convenient, dose indicator and auto lock when cartridge is empty, 
more time to coordinate breath to actuation, portable, rapid medication 
delivery   

  
 

Expires three months after cartridge is inserted; strength and dexterity 
required to prepare inhaler   

 

Dry powder inhalers   

 

Compact, convenient, no hand-breath coordination required, portable, 

rapid medication delivery; individually packaged dose or dose counter 

makes it easy to know how many doses remain  

Dependent on peak inspiratory flow; dose loading and activation are 

necessary for single-dose devices; single-dose devices require dexterity; 

requires additional device for short-acting agent   

 







 
• Dosages of various medications, adherence to the regimen, 

inhaler technique, effectiveness of the current regime at 
controlling symptoms, and side effects of treatment should 
be monitored 

• The following questions might be useful when  deciding 
whether a patient has had a symptomatic response to 
treatment: 

• Have you noticed a difference since starting this treatment? 
• If you are better:  
                   Are you less breathless? 
                   can you do more? 
                   Can you sleep better? 
                   Describe what difference it has made to you.  
• Is that change worthwhile to you ?  
                                                                                     GOLD 2013  

Monitor Pharmacotherapy 



 Do you think your patient able to generate sufficient inspiratory force to overcome the resistance of a dry powder inhaler? 

 

 Does your patient with COPD have any physical or neuromuscular conditions limiting movement, hand-to-mouth coordination, 

intraoral coordination (eg, tongue position) 

 

 Does your patient have any cognitive deficits that might limit his or her ability to coordinate (hand-breath coordination with 

exhalation and inhalation upon device activation) a DPI or pMDI? 

 

 Can your patient take a deep breath and hold it for a count of 10? 

 

 Is your patient’s vision poor and/or hindering his or her ability to read medication instructions or handheld device labels? 

 

 Is your patient confused about the need for a new medication to treat his or her COPD or unaware of the type of medications 

he or she receives? 



 The choice of inhaler device has to be individually tailored and will depend on access, cost, prescriber, and most 

importantly, patient’s ability and preference                                                                          (GOLD) 

 

 Education of staff on the selection and appropriate use of those devices is recommended, to ensure medication is 

optimally delivered in initial visits 

 

 To ensure a safe transition from hospital (Post-Acute and Long-term care) back to the community for any patient 

 

 

 

Take home message 

To assess patient inhaler technique, device and adherence in each visit  



 Inhaler technique education is a critical aspect of self-management programs 

 

 The need for careful patient observation following hospital discharge in subsequent 

visits. It is important to monitor short-acting medication use & symptom control, 

exacerbations, changes in activities of daily living, overall health, breathing status. It 

is also important to ensure that long-acting medications are taken regularly and 

appropriately 

 

Take home message 



Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
 
香港醫院藥劑師學會 
 pMDI       https://youtu.be/Qkf4LunLTqc 
                                  https://youtu.be/xutP14KoWe4 (Vannair) 
 Respimat       https://youtu.be/MMvcZTCin9M (Spiriva) 
                                  https://youtu.be/Fsw7j6QwCzQ (Spiolto) 
 HandiHaler    https://youtu.be/bCizhyBp0ac 
 Breezhaler  https://youtu.be/YXGhfjPV1T8 
 Turbuhaler  https://youtu.be/K_jCtOP_z9c 
 Genuair         https://youtu.be/Q5fhx4pWk0g 
 Ellipta      https://youtu.be/SnRhcmqgXuM (Anoro) 
                                  https://youtu.be/8rXqe0jDzT8 (Relvar) 

 
HAHO - Specialty Nursing Practice Guideline Care of Patient Receiving Aerosol Therapy 
 

HAHO – CCCOPD 慢阻肺病自強錦囊 2019年5月第一版 (智友站) 

 
 

 
 
 

Useful Information 
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