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Objectives & Outline
1. Review the environmental impact of pressurized 

metered-dose inhaler (pMDIs) 
 

2. Review alternatives to pMDIs, including 
opportunities to change patients to dry powered 
inhalers (DPIs) or soft mist inhalers (SMIs)

3. Discuss current asthma and COPD guidelines 
and how recommendations fit with inhaler device 

4. Review tools available in BC and the costs of 
inhaler switches









• Prior propellant CFC 
(chlorofluorocarbons) contributed to 
breakdown of ozone layer. 

• Signing of the Montréal Protocol in 
1987 mandated elimination of CFC 
propellants. This prompted switch to 
HFA (hydrofluoroalkane). 

• The global ban on CFC’s put in place 
to help the ozone layer restore itself



Propellants in pMDIs are up to 
to 3800 times more polluting 

than carbon dioxide



pMDI DPI SMI
ElliptaTurbuhalerDiskus

Breezhaler Handihaler Respiclick

Twisthaler Inhub Genuair



We have experienced a global mean temperature 
rise of 1.2 C above pre-industrial levels1

In Canada, climate change is leading to more 
extreme weather events, including:  
• Heat waves 
• Floods 
• Droughts 
• Wildfire 

1. Wight J, Middleton J. Climate change: the greatest public health threat of the century. BMJ. 2019 Jun 3;365.
2. Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Beagley J, Belesova K, Boykoff M, Byass P, Cai W, Campbell-Lendrum

D, Capstick S. The 2020 report of the Lancet Countdown on health and climate change: responding to converging 
crises. The Lancet. 2021 Jan 9;397(10269):129-70.

“CLIMATE CHANGE is the biggest global health threat of the 21st century”1













3.5% of NHS carbon 
footprint comes 
exclusively from Metered 
Dose Inhalers (Tennison 
et al, 2021)

https://doi.org/10.1016/S2542-5196(20)30271-0
https://doi.org/10.1016/S2542-5196(20)30271-0




Why low-carbon respiratory care is high-quality care



● Some inhalers contain powerful pollution that contribute to global 
climate change

● Inhalers are a source of pollution we have direct control over as 
clinicians

Reason #1: Decrease pollution

Why low-carbon respiratory care is high-quality care



01
Develop suitable prescribing 
practices around all inhalers

02
Encourage pMDI alternatives when 

appropriate

03

Ensure appropriate pMDI use & 
disposal when prescribed

Ways to provide low-carbon respiratory care



Right Diagnosis Right Inhalers

Right Use & Right Disposal
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Ways to provide low-carbon respiratory care
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Right Diagnosis: Asthma

• 1/3 pa'ents labelled with asthma do not have 
asthma on objec've tes'ng 1,2

• 80% of those with nega've test results were on 
medica'on for asthma 1

• Pa'ents with spirometry-confirmed asthma 
have beBer respiratory outcomes2

1. Aaron et.al.  JAMA. 2017; 317(3): 269-279. Re-evalua<on of Diagnosis in Adults With Physician-Diagnosed Asthma
2. Global Ini<a<ve for Asthma (GINA) Guidelines 2020, page 26. Available at hOps://ginasthma.org/wp-content/uploads/2020/06/GINA-2020-report_20_06_04-1-wms.pdf



• Up to 44% of patients who received a clinical 
diagnosis of COPD did not actually have the 
condition when tested objectively1

• When COPD is diagnosed without spirometry, 
providers underestimate the severity of the 
condition2

• Patients with COPD have both lower hospital 
admission rates and lower mortality when the 
diagnosis is confirmed by spirometry, as opposed 
to clinically1,2

Right Diagnosis: COPD

1.. Gershon AS, Hwee J, Chapman KR, Aaron SD, O’Donnell DE, Stanbrook MB, et al. Factors associated with undiagnosed and overdiagnosed COPD. European Respiratory Journal. 2016;48(2):561-4.
2. Hill K, Goldstein RS, Guyatt GH, Blouin M, Tan WC, Davis LL, et al. Prevalence and underdiagnosis of chronic obstructive pulmonary disease among patients at risk in primary care. Cmaj. 2010;182(7):673-8.



Don't initiate medications for asthma in patients ≥ 6 
years old who have not had confirmation of 
reversible airflow limitation with spirometry

Don't initiate long-term maintenance inhalers in 
stable patients with suspected COPD if they have 
not had confirmation of post-bronchodilator airflow 
obstruction with spirometry

Gupta S, Thériault G. Do not diagnose or routinely treat asthma or chronic obstructive pulmonary 
disease without pulmonary function testing. bmj. 2023 Mar 20;380.



What about patients ≤ 5 years old? 

Objective documentation 
of signs of airflow 

obstruction



Objective documentation 
of signs of airflow 

obstruction

What about patients ≤ 5 years old? 

Absence of clinical factors 
suggestive of an alternative 

diagnosis 



Objective documentation 
of signs of airflow 

obstruction

Reversibility of airflow 
obstruction

What about patients ≤ 5 years old? 

Absence of clinical factors 
suggestive of an alternative 

diagnosis 



Inappropriate use of inhalers: 
1. Bronchiolitis 

● Bronchiolitis is a common viral illness caused by RSV and occurs during the late fall and 
winter months

● The diagnosis is typically made for a first episode of wheezing in children less than 12-24 
months of age in winter months

● Supportive care is the cornerstone of treatment

“The pathophysiology of bronchiolitis is such that the airways are obstructed 
rather than constricted. Infants appear to have inadequate β-agonist lung 
receptor sites. When the diagnosis of bronchiolitis is clear, a trial of salbutamol 
is not recommended.”



Insel K, Lyon C. Q: Are inhaled steroids effective for a postviral cough?. Journal of Family Practice. 2015 Mar 1;64(3):189-90.
Ebell MH, Lundgren J, Youngpairoj S. How long does a cough last? Comparing patients' expectations with data from a systematic review of the literature. Ann Fam Med. 2013 Jan-
Feb;11(1):5-13. doi: 10.1370/afm.1430. PMID: 23319500; PMCID: PMC3596033.https://pubmed-ncbi-nlm-nih-gov.myaccess.library.utoronto.ca/23319500/
Moe SS, Braschi E, Allan GM. Bronchodilators or inhaled corticosteroids for postinfectious cough. Canadian Family Physician. 2023 Mar 1;69(3):180-.

Observed typical duration of 
cough = 18 days

VERSUS
Patient expectation for duration 

of cough = 5-9 days

Other inappropriate uses of inhalers:
2. Viral & Post-Viral cough

“most patients (>80%, regardless of treatment) will have 
cough resolution by day 20”3

https://pubmed-ncbi-nlm-nih-gov.myaccess.library.utoronto.ca/23319500/


Why low-carbon respiratory care is high-quality care



● Mismanagement of COPD or asthma — unnecessary treatment or undertreatment

● Missing or delaying recognition and treatment of the actual diagnosis 

● Financial cost to patient/PharmaCare

● May affect patient’s quality of life

● Medication side effects (including tremor, electrolyte disturbance, anticholinergic symptoms) 

● Inhaler/drug shortage during respiratory season/wildfire season

Reason #2 Avoid harms from inappropriate inhaler use

Why low-carbon respiratory care is high-quality care



Right Diagnosis Right Inhalers

Right Use of pMDI

01 02

03

Ways to provide low-carbon respiratory care

Confirmed asthma or COPD



pMDI DPI SMI
ElliptaTurbuhalerDiskus
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Comparing Inhalers
Metered Dose Inhalers 
(MDIs)

Dry Powder Inhalers 
(DPIs)

Soft Mist Inhalers 
(SMIs)



Factors to consider: pollution

Metered Dose Inhalers 
(MDIs)

Dry Powder Inhalers 
(DPIs)

Soft Mist Inhalers 
(SMIs)

~10-28 kg CO2e per 
inhaler

~0.5-1 kg CO2e per 
inhaler

~0.8 kg CO2e per 
inhaler

11.9 litres of 
gasoline



Factors to consider: dose counter

Metered Dose Inhalers 
(MDIs)

Dry Powder Inhalers 
(DPIs)

Soft Mist Inhalers 
(SMIs)

Most devices do not 
have a dose counter

All available devices 
have a dose counter 

All available devices 
have a dose counter 



Factors to consider: technique

Metered Dose Inhalers 
(MDIs)

Dry Powder Inhalers (DPIs) Soft Mist Inhalers (SMIs)

• Slow, steady inhala0on (4-5 sec) 
• Need to sync breathing with 

release of medica0on
• Preferred for those with poor 

inspiratory flow, those with 
demen0a

• Quick, deep inhala0on (2-3 sec) 
• No need to sync breathing
• Generally easier to use1

• Preferred for school aged 
children and above (≥ 6 years) 

1. Ramadan WH, Sarkis AT. Patterns of use of dry powder inhalers versus pressurized metered-dose inhalers devices in adult patients with chronic obstructive pulmonary disease or asthma: an observational comparative study. Chronic respiratory disease. 2017 
Aug;14(3):309-20.

• Slow steady inhalation (4-5 sec)  
• Aerosol generated has lower 

velocity and longer duration than 
pMDI



Factors to consider: medication deposition 

Metered Dose Inhalers 
(MDIs) —without spacer Dry Powder Inhalers (DPIs) Soft Mist Inhalers (SMIs)

Ciciliani AM, Denny M, Langguth P, Voshaar T, Wachtel H. Lung deposition using the Respimat® Soft Mist™ inhaler mono and fixed-dose combination therapies: an in vitro/in silico analysis. COPD: 
Journal of Chronic Obstructive Pulmonary Disease. 2020 Nov 23;18(1):91-100.



Quantz D, Wong GY, Liang K. Patient perspectives on the environmental impact of inhalers: A 
survey in British Columbia. Canadian Pharmacists Journal/Revue des Pharmaciens du Canada. 
2023 Oct 11:17151635231202980.

Factors to consider: Patient Preference



Why low-carbon respiratory care is high-quality care



• Presence of a dose counter:
-preven3ng the use of an an empty inhaler
-throwing away doses remaining in inhalers

• No need for a spacer with each use

• Perhaps be=er deposi3on of medica3on depending on technique*

• Pa3ent preference

Reason #3 Clinical benefits of DPIs and SMIs

Why low-carbon respiratory care is high-quality care



Asthma and COPD guidelines & 
low-carbon Respiratory Care



h"ps://cts-sct.ca/wp-content/uploads/2021/02/FINAL-CTS_Very-Mild-and-Mild-Asthma-CPG.pdf

Asthma Guidelines



Asthma Guidelines — SABA overuse

Noorduyn SG, Qian C, Johnston KM, Soliman M, Talukdar M, Walker BL, Hernandez P, 
Penz E. SABA use as an indicator for asthma exacerbation risk: an observational cohort 
study (SABINA Canada). ERJ Open Research. 2022 Jul 1;8(3).



Asthma Guidelines

Over-reliance on 
reliever therapy reflects 
poor asthma control 
and results in large 
amounts of pollution 



COPD Guidelines

“In individuals with stable COPD, at low risk of
exacerbations , with low symptom burden and health 
status impairment  and only mildly impaired lung 
function (FEV1≥80% predicted), we recommend 
starting initial monotherapy with either LAMA or 
LABA.”

Bourbeau J, Bhutani M, Hernandez P, Aaron SD, Beauchesne MF, Kermelly SB, 
D’Urzo A, Lal A, Maltais F, Marciniuk JD, Mulpuru S. 2023 Canadian Thoracic 
Society Guideline on Pharmacotherapy in Patients With Stable COPD. Chest. 2023 
Sep 9.









Why low-carbon respiratory care is high-quality care



• For patients with asthma: minimal use of salbutamol/rescue inhalers means good 
asthma control + low-carbon care

• For patients with COPD: switching to maintenance therapy means good COPD 
control + low-carbon care 

Reason #4: Following asthma & COPD guidelines = low-carbon care

Why low-carbon respiratory care is high-quality care



Right Diagnosis Right Inhalers

Right Use of pMDI

01 02

03

Ways to provide low-carbon respiratory care

For patients requiring pMDIs

Confirmed asthma or COPD



Inhalers are hard to use 

● Inhaler technique studies show that 12-71% of 
the time, they are not used correctly1

● MDI administration misuse is common in older 
adults (79% conducting critical errors) and 
children (97% misuse)1

Duarte-de-Araújo A, Teixeira P, Hespanhol V, Correia-de-Sousa J. COPD: misuse of inhaler devices in clinical practice. Int J Chron Obstruct Pulmon Dis. 2019;14:1209-1217. doi:10.2147/COPD.S178040 
Melani AS, Zanchetta D, Barbato N, et al. Inhalation technique and variables associated with misuse of conventional metered-dose inhalers and newer dry powder inhalers in experienced adults. Annals of Allergy, Asthma & Immunology. 2004;93(5):439-446. doi:10.1016/S1081- 1206(10)61410-X



pMDI Deposition 

Ciciliani AM, Denny M, Langguth P, Voshaar T, Wachtel H. Lung deposition using the Respimat® Soft Mist™ inhaler mono and fixed-dose combination therapies: an in vitro/in silico analysis. COPD: 
Journal of Chronic Obstructive Pulmonary Disease. 2020 Nov 23;18(1):91-100.

Asthma Canada recommends that anyone, of any age, 
who is using a pMDI should use a spacer.

Compared with a pMDI alone, spacers minimis: 
• coordination difficulties
• reduce oropharyngeal deposition 

and increase lung deposition 



Why low-carbon respiratory care is high-quality care



Good MDI technique is associated with: 
● Decreased hospitalization and E.D. visits 
● Decreased need for oral steroids and antimicrobials
● Better disease control
● Improved quality of life

Reason #5: Improved pMDI technique = less pollution 

Why low-carbon respiratory care is high-quality care



Every inhaler needs to be disposed by the pharmacist



Reason #1: Decrease Pollution

Why low-carbon respiratory care is high-quality care



Reason #2: Avoid harms from inappropriate inhaler use

Why low-carbon respiratory care is high-quality care

Reason #1: Decrease Pollution



Reason #3: Clinical benefits of DPIs and SMIs

Why low-carbon respiratory care is high-quality care

Reason #1: Decrease Pollution

Reason #2: Avoid harms from inappropriate inhaler use



Reason #3: Clinical benefits of DPIs and SMIs

Reason #4: Following asthma & COPD guidelines = low-carbon care

Why low-carbon respiratory care is high-quality care

Reason #1: Decrease Pollution

Reason #2: Avoid harms from inappropriate inhaler use



Reason #3: Clinical benefits of DPIs and SMIs

Reason #4: Following asthma & COPD guidelines = low-carbon care

Reason #5: Improved pMDI technique = less pollution + better 
disease control

Why low-carbon respiratory care is high-quality care

Reason #1: Decrease Pollution

Reason #2: Avoid harms from inappropriate inhaler use



What are other countries doing?

(Lavorini et al, 2011)

https://pubmed.ncbi.nlm.nih.gov/21489771/


What about the cost of 
switching?



Stoynova & Culley, 2022

“Regardless of drug class, DPIs are often the less expensive 
option for patients when considering the cost per dose.”

https://thischangedmypractice.com/mitigating-the-climate-impact-of-asthma-therapy/


MDI DPI

Product Cost* Pharmacare Product Cost* Pharmacare

Teva-Salbutamol
(salbutamol)

200 actuations
100 mcg

~$18

✓ Ventolin® Diskus
(salbutamol)

60 blisters
200 mcg

~$24
✕

Ventolin®, 
generics

(salbutamol)

200 actuations
100 mcg 

Brand ~$19
Generic ~$18

✓
Bricanyl® 

Turbuhaler
(terbutaline)

100 doses
500 mcg

~$21
✓

Short-acting beta2 agonist (SABA)



MDI DPI
Product Cost* Pharmacare Product Cost* Pharmacare

Alvesco®
(ciclesonide)

120 actuations
100 mcg ~$67

200 mcg ~$105
✓

Flovent® Diskus
(fluticasone 
propionate)

60 doses
100 mcg ~$45
250 mcg ~$66
500 mcg ~$97

✓

Qvar®
(beclomethasone)

200 actuations
50 mcg ~$55

100 mcg ~$96
✓ Arnuity® Ellipta

(fluticasone furoate)

30 doses 
100 mcg ~$62

200 mcg ~$108

✓

Flovent®
(fluticasone 
propionate)

120 actuations
50 mcg ~$45

125 mcg ~$67
250 mcg ~$122

✓ Asmanex® Twisthaler
(mometasone)

30 doses (100, 400mcg) or 
60 doses(200, 400mcg)

200 mcg ~$56
400 mcg ~$96

200mcg ✓
400mcg ✓

Pulmicort® 
Turbuhaler

(budesonide)

200 doses
100 mcg ~$52
200 mcg ~$91

400 mcg ~$128

✓

Inhaled Corticosteroid (ICS)



MDI DPI

Product Cost*
Pharmacare

Product Cost* Pharmacare

Zenhale®
(mometasone/

formoterol)

120 actuations
100/5 mcg ~$106
200/5 mcg ~$128

Special 
Authority

Advair® Diskus, generics
(fluticasone 

propionate/salmeterol)

60 blisters
100/50 mcg ~$110, $57
250/50 mcg ~$130, $65
500/50 mcg ~$180, $89

Special 
Authority

Advair®
(fluticasone 
propionate/
salmeterol)

120 actuations
125/25 mcg ~$129
250/25 mcg ~$180

Special 
Authority

Breo® Ellipta
(fluticasone 

furoate/vilanterol)

30 blisters
100/25 mcg ~$107
200/25 mcg ~$160

Special 
Authority

Symbicort® Turbuhaler
(budesonide/formoterol)

120 doses
100/6 mcg ~$84

200/6 mcg ~$106

Special 
Authority

Special Authority: Diagnosis of Asthma + Inadequate response on optimal dose of inhaled 
corticosteroid 

ICS/LABA



Case #1: Sammy Salbutamol

A 25-year-old patient with asthma who has a Ventolin 
and Flovent inhaler 

You check his record and see that over the past year, 
he has received over 4 Ventolin inhalers



Consider switch to ICS-LABA combination:

Budesonide-Formoterol 

● Tackles SABA monotherapy
● Dose counter 
● Simplifies inhaler

Poor Asthma Control

On SABA & ICS therapy

*Special Authority Required



Case #2: "Mild”-Asthma Michael 

50-year-old gentleman with life-long history of asthma. He had a 
spirometry test 5 years ago. 

He says his asthma is very well-controlled and only uses one 
salbutamol inhaler every year. 

He takes it when he exercises or during the wildfire seasons



Very Mild Asthma

On Salbutamol PRN

Switch SABA to SABA (+ICS): terbutaline 
(Bricanyl) + budesonide (Pulmicort)

● Covered by Pharmacare 
● Dose Counter 
● No spacer needed when exercising
● Regular ICS use reduces exercise-induced 

asthma



Case #3: Too-Many-Inhalers
Tom

80-year-old patient with documented COPD 

He needs his Ventolin and Atrovent inhalers refilled. He uses both inhalers 
regularly. In his bag of inhalers, he also has: 

• Advair pMDI
• Sprivia Respimat 
• Incruse Ellipta — a sample he received last year



Switch to Spiriva Respimat 
(Maintenance) + Bricanyl (Rescue)

● Reduces Pill Burden 
● Covered by Pharmacare 
● No spacer required
● No special authority required

Mild COPD

On Salbutamol (SABA) PRN 

+ Atrovent  (SAMA) PRN + Advair (ICS/LABA) 

+ Spiriva (LAMA) + Incruse (LAMA)





Clinical Tools
www.BCInhalers.ca CASCADES

http://www.bcinhalers.ca/


Reach Out for an Inhaler PSP 
project to provide high quality & 

green asthma care
kevin.liang@fraserhealth.ca


