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● Examine two recognized problems related to inhaler prescribing:
○ Over-prescribing, where no diagnosis is confirmed
○ Choice of inhaler type

● Explore carbon footprint of health care systems, and how inhalers 
contribute to it

● Imagine practice change that results in immediate reduction in greenhouse 
gas emissions: “High value, Low Carbon Care”

Objectives



● Case Study

● Background

● Tools for Clinical Practice Change,

Including Practice Assets

● Questions/Sharing of Ideas

Structure of this Session



Case Study



● Requests renewal of salbutamol 
metered-dose inhaler (MDI)

● First prescribed 5 years ago

● Renewed twice since, without 
reassessment

● “I use it for my asthma every time I 
get a cold”

Lauren, age 25



● Does not use spacer device

● Will cough for three weeks if does 
not use inhaler

● Has never had breathing tests

● Chest clear, vital signs normal

Lauren, age 25



1. What are we treating?
● Post-viral cough
● Typical upper respiratory infection
● Asthma
● Unknown

1. Is this inhaler “medically necessary”?
● Yes
● No
● I don’t know – more information is needed

Discussion: Poll Questions



Background



Intergovernmental Panel 

on Climate Change 2018: 

10-12 years to avoid 

catastrophic and 

irreversible warming

Climate Crisis



Climate Crisis



Climate Change in Canada



• Health care systems generate
greenhouse gas emissions 1,2

• Emissions contribute to poor health
of individuals and populations 1,2

• Multiple inextricable links between health and 
climate change 2,3

1. Eckelman MJ, Sherman JD, MacNeill AJ. Life cycle environmental emissions and health damages from the Canadian healthcare system: an economic-environmental-
epidemiological analysis. PLoS medicine. 2018 Jul 31;15(7):e1002623 
2. The 2020 report of The Lancet Countdown on health and climate change. Available at https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32290-
X/fulltext
3. Canadian Medical Association. Available at https://www.cma.ca/news/physicians-concerned-about-climate-change-and-its-worsening-impact-health-cma-survey

What is our role in Health Care?

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32290-X/fulltext


Sustainable Healthcare System



We Are Trusted Voices



Primary Care Prescriptions



• Inhaler propellants are potent 
greenhouse gases

• Significant contributor to carbon 
footprint of healthcare sector

Centre for Sustainable Health Systems, University of Toronto.
https://www.sustainablehealthsystems.ca/inhalers 

Inhalers



• Develop suitable prescribing practices around inhalers

• Encourage MDI alternatives

• Ensure appropriate inhaler usage

• Practise sustainable recovery and recycling of inhalers

Proposed Action to Curb MDI-Related Emissions



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

• 1/3 patients labelled with asthma do not have asthma on objective 
testing 1,2

• 80% of those with negative test results were on medication for asthma 1

• If the basis of a patient’s diagnosis of asthma has not previously been 
documented, confirmation with objective testing  should be sought 2

Reliability of a “Diagnosis” of Asthma



Don't initiate medications for asthma (e.g. inhalers, leukotriene 

receptor antagonists, or other) in patients ≥ 6 years old who have 

not had confirmation of reversible airflow limitation with spirometry, 

and in its absence, a positive methacholine or exercise challenge 

test, or sufficient peak expiratory flow variability.

Recommendation: Canadian Thoracic Society



Upper Respiratory Illness

Observed typical duration of cough = 18 days

VERSUS

Patient expectation for duration of cough = 5-9 days

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/

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


● Patient labels themselves as “sick”, believe they have chronic 
disease where there may be none

● Financial cost to patient / payer

● Medication side effects 

● Environmental cost

What are the potential harms of “over-prescribing” inhalers?



Guidelines: GINA 2021 



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

Guidelines for Very Mild and Mild Asthma:
Canadian Thoracic Society 2021



Characteristic Frequency or value 2021 Frequency or value 2012

Daytime symptoms ≤2 days/week < 4 days/week

Nighttime symptoms < 1 night/week and mild <1 night/week

Physical activity Normal Normal

Exacerbations Mild and infrequent* Mild and infrequent

Absence from work or school None None

Need for reliever (SABA or bud/form)† ≤2 doses/week <4 doses/week

FEV1 or PEF ≥90% personal best ≥90% personal best

PEF diurnal variation# <10-15% <10-15%

Sputum eosinophils• <2-3% <2-3%

CTS Guidelines 2021: Definition of “control” changed



Dry Powder Inhaler (DPI)
● Diskus®        

● Turbuhaler®

● Ellipta® 

● Twisthaler®

● Breezhaler®

● Handihaler®

● Genuair®

● Respiclick®

● InhubTM

Metered Dose Inhaler (MDI)
○ With spacer device

Soft Mist Inhaler (SMI)
• Respimat®

Images from: asthma.org.uk/advice/inhaler-videos & hs-design.com/project/schering-plough-asmanex-twisthaler & wixela.com & health.uconn.edu
https://northeast.devonformularyguidance.nhs.uk/formulary/chapters/3.-respiratory/the-environmental-impact-of-inhalers

~10-28 kg CO2e 
per inhaler

~0.8 kg CO2e 
per inhaler

~0.5-1 kg CO2e 
per inhaler

Carbon Footprint of Inhalers



Ramadan et al, 2017; Inhaler Steering Committee et al, 2013 

DPI
• Quick, deep inhalation (2-3 sec) 

• No need to sync breathing

• Larger than MDI 

• Have a dose counter 

• Generally easier to use

• Preferred for school aged children

MDI
• Slow, steady inhalation (4-5 sec) 

• Need to sync breathing with 
release of medication

MDI + spacer
• Slow, steady inhalation (4-5 sec) 

OR slow, steady breathing in & 
out the mouth

• No need to sync breathing 

• Preferred for preschoolers 

Which inhaler for which patient?



Carbon footprint 
reduction per inhaler

~ 8-36 kg CO2e per 

inhaler

At time of 
prescribing

Default to or switch to 

a DPI from MDI

Carbon footprint 
reduction per year 

~234 kg CO2e per patient 
(daily controller only)

~422 kg CO2e per patient 
(daily controller + 2 doses SABA/day)

CO2e savings Comparisons

Gasoline to hybrid car 500 kg
Meat-based to plant-based diet 500 kg
Avoiding all food waste 370 kg
Recycling 210 kg
Planting a tree 35 kg

DPI = Dry Powder Inhaler
MDI = Metered-Dose Inhaler
SABA = Short Acting Beta-agonist
CO2e = carbon dioxide equivalent 

= amount of greenhouse gas emissions X global warming 
potential

Janson et al, 2020; Wilkinson et al, 2019; British Thoracic Society 2020

What kind of difference can we make?



Tools for
Clinical Practice Change



Are you doing something to decrease MDI use?

...or to decrease environmental footprint in 
primary care?

Questions/Sharing of Ideas



Goals of
Clinical Practice Change

1. Reduce unnecessary inhaler use
2. Prioritize DPI whenever possible
3. Bring environmental sustainability into discussions of inhaler type



Tools to follow:

1. Reference Charts
2. Prescription Favourites
3. Letter to patient
4. Letter to community pharmacies
5. Office posters
6. Resident QI projects
7. Advocacy work
8. References for optimizing inhaler use



Reference Chart #1: Inhaler Cost Comparison 

Created by Brenda 

Chang, St. Michael’s 

Hospital Academic FHT. 

Reviewed by Jessica 

Visentin and Rita Ha.



Reference Chart #2: Logical Switches to “Greener” inhalers

Created by Jessica Visentin, 

Team Pharmacist at SETFHT

(reviewed by Rita Ha and 

Brenda Chang)



Very Mild Asthma

(on salbutamol prn)

Reference Chart #3: Simplest Cost/Coverage for change to DPI

Switch SABA to SABA: terbutaline 
(Bricanyl) most cost effective;

Symbicort as reliever alone more 
costly, not covered by ODB

Switch ICS +PRN SABA to ICS-LABA 
combination: Symbicort as 
controller + reliever not much more 
costly, covered by ODB LU

Moderate Asthma

(on fluticasone + salbutamol prn)



MDI DPI

Product Cost* ODB Product Cost* ODB

Airomir®
(salbutamol)

120 actuations
100 mcg

~$6

✓
Ventolin® Diskus

(salbutamol)

60 blisters
200 mcg

~$10

✕

Ventolin®, generics
(salbutamol)

120 actuations
100 mcg 

Brand ~$6
Generic ~$5

✓

Bricanyl® 
Turbuhaler

(terbutaline)

100 or 200 doses
500 mcg

~$9

✓

ODB e-Formulary

*drug cost per inhaler, not including dispensing fee

Reference Chart #4:
SABA Options by cost / coverage

Created by Gabrielle Busque



MDI DPI

Product Cost* ODB Product Cost* ODB

Alvesco®
(ciclesonide)

120 actuations
250 mcg ~$50
500 mcg ~$80

✓

Flovent® Diskus
(fluticasone 
propionate)

60 doses
100 mcg ~$30
250 mcg ~$50
500 mcg ~$70

100mcg ✕
250mcg ✓
500mcg ✓

Qvar®
(beclomethasone)

200 actuations
50 mcg ~$40

100 mcg ~$70
✓

Arnuity® Ellipta
(fluticasone furoate)

30 doses 
100 mcg ~$40

200 mcg ~$80.20
✓

Flovent®
(fluticasone 
propionate)

120 actuations
50 mcg ~$30

125 mcg ~$50
250 mcg ~$90

✓
Asmanex® Twisthaler

(mometasone)

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

200 mcg ~$40
400 mcg ~$40, $80

100mcg ✕
200mcg ✓
400mcg ✓

Pulmicort® Turbuhaler
(budesonide)

200 doses
100 mcg ~$30
200 mcg ~$70

400 mcg ~$100

✓

*drug cost per inhaler, not including dispensing fee

ODB e-Formulary; BCGuidelines.ca, 2015

Reference Chart #5:
ICS Options by cost / coverage

Created by Gabrielle Busque



MDI DPI

Product Cost* ODB Product Cost* ODB

Zenhale®
(mometasone/

formoterol)

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

LU 330
Advair® Diskus, generics

(fluticasone 
propionate/salmeterol)

60 blisters
100/50 mcg ~$90, $40

250/50 mcg ~$110, $50
500/50 mcg ~$160, $70

LU 330

Advair®
(fluticasone 
propionate/
salmeterol)

120 actuations
125/25 mcg ~$110
250/25 mcg ~$160

LU 330
Breo® Ellipta
(fluticasone 

furoate/vilanterol)

30 blisters
100/25 mcg ~$90

200/25 mcg ~$140
LU 330

Symbicort® Turbuhaler
(budesonide/formoterol)

120 doses
100/6 mcg ~$70
200/6 mcg ~$90

LU 330

ODB e-Formulary

*drug cost per inhaler, not including dispensing fee

LU 330: For treatment of asthma in patients using optimum anti-inflammatory treatment, still 
experiencing breakthrough symptoms

Reference Chart #6:
ICS/LABA Options by cost / coverage

Created by Gabrielle Busque



Prescription Favourites

Created by St. 

Michael’s FHT, 

Brenda Chang, 

Clincal Pharmacist



Inhaler Renewal Request Letter

Dear Patient,

Your pharmacy has asked me to renew your salbutamol (blue inhaler).

I wonder if you are open to changing the type of inhaler that delivers the medicine. 
You’ve been using the “aerosol” inhaler. We are moving away from these because 
the aerosol that pushes the puff out of the container is a strong greenhouse gas. 

Stopping using the aerosol inhalers is an important step to reduce our effect on 
climate change and make the planet healthier. 

Developed by Dr. Kimberly Wintemute at North York FHT.



Inhaler Renewal Request Letter

The new puffer would be “Bricanyl” (terbutaline, which works the same as 
salbutamol). It looks like a small cylinder, and is called a “turbuhaler”. There 
is no aerosol. Here is a link to a video that shows you how to use it: 
https://www.youtube.com/watch?v=02OPJUlsuhQ

Let me know if you are OK to switch to the Bricanyl.

Sincerely,

Your Healthcare Provider

Developed by Dr. Kimberly Wintemute at North York FHT.

https://www.youtube.com/watch?v=02OPJUlsuhQ


Community Pharmacy Letter

Created by Jessica Visentin, Team Pharmacist 

at SETFHT



Office Poster

Created Grace Huang for St. Michael’s FHT



Office Poster

Created by Dr Kimberly Wintemute from the NYGH FHT, with design 

assistance from Ms. Natassja Addeo, recent OCAD grad.



Resident QI Project



Quality Improvement approach









● Letter was submitted to staff at Ontario Drug Benefit 
Program requesting that all DPIs get added to formulary

● Group met with ODB program

● Upcoming meeting with Canadian Agency for Drugs and 
Technologies in Health (CADTH)

● Any thoughts on other policy-level interventions?

Advocacy



● Certified Respiratory Educators (many work within Family Health Teams and 

Community Health Centres!)

● Videos on correct use of DPI’s

○ https://www.lung.ca/lung-health/get-help/how-use-your-inhaler (Canadian 
Lung Association: DPIs available in Canada) 

○ https://www.youtube.com/watch?v=FhmYs-XGvvQ (Turbuhaler)

○ https://www.youtube.com/watch?v=02OPJUlsuhQ (Turbuhaler) 

Resources for Optimizing Inhaler Technique

https://www.lung.ca/lung-health/get-help/how-use-your-inhaler
https://www.youtube.com/watch?v=FhmYs-XGvvQ
https://www.youtube.com/watch?v=02OPJUlsuhQ


● Patient with URI symptoms 
requesting salbutamol MDI

● Should we renew?

○ Yes

○ No

Lauren


