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Abstract
Essential inhaler medications for patients with respiratory diseases are backordered due to the coronavirus disease of 2019 
(COVID-19). In hospitals, there has been a drastic increase in the use of salbutamol pressurized metered-dose inhalers 
(pMDIs), as well as salbutamol Diskus, leading to a decline in availability and causing interruptions in the supply chain. 
Patients with asthma are at higher risk of respiratory complications if they are infected with COVID-19. Salbutamol, a 
short-acting β-agonist (SABA), could be a life-saving medication during critical conditions. Other short-acting muscarinic 
antagonists (SAMAs), such as ipratropium pMDI, and combinations of SABA/SAMA, such as Combivent Respimat, are also 
starting to have supply issues. With the ongoing pandemic, hospitals need to consider conservation strategies to facilitate 
resource-efficient salbutamol delivery and reduce their waste. In this current opinion, we demonstrate several strategies for 
avoiding pMDI wastage that can be adopted in both the hospital and community settings. These strategies include reprocess-
ing used or expired pMDIs, using intravenous salbutamol and other short acting inhalers when available, and prescribing 
maintenance inhalers to prevent over usage of salbutamol pMDIs. We also highlight the important role of physicians and 
pharmacists in optimizing medication therapies to ensure adequate supplies.

Salbutamol drug shortage

As hospitalization rates increase due to the spread of corona-
virus disease 2019 (COVID-19), salbutamol has become the 
first line of defense for COVID-19 patients with respiratory 
distress in the emergency room [1]. Special populations, such 
as elderly patients with asthma or chronic obstructive pul-
monary disease (COPD) and premature infants with compro-
mised lungs due to the respiratory syncytial virus, rely heavily 
on salbutamol pressurized metered-dose inhalers (pMDIs). In 
addition, nebulization therapy, typically interchangeable with 

pMDI use, is not recommended in COVID-19 patients due to 
the risk of aerosolizing the virus and facilitating its spread [2]. 
Oral salbutamol (tablets and syrups) is not used for sudden 
breathing difficulties or asthma attacks. As a result, hospitals 
are seeing an increase in salbutamol pMDI use and supply 
has become limited. As a result of the current COVID-19 
pandemic, salbutamol pMDIs, a staple therapy for millions 
of asthmatic and COPD patients with respiratory illness, are 
presently in short supply and on allocation [3, 4].

While the cause of this shortage is multifactorial, at the 
forefront is salbutamol pMDIs being prescribed and adminis-
tered to a surging population of COVID-19 patients. Addition-
ally, salbutamol tends to be used at high volume in ventilated 
patients, which is a complication of those diagnosed with 
severe COVID-19. In the community, the threat to salbutamol 
pMDI availability has been openly broadcast by media, and it 
is believed that there has been a level of personal stockpiling 
by individual asthma and COPD sufferers. With the pandemic 
forecasted to last for months, healthcare providers require 
conservation strategies in order to optimize salbutamol deliv-
ery and decrease its waste. Ultimately, a coordinated effort 
between health authorities, hospitals, clinicians, community 
pharmacies, and patients is needed to mediate the salbutamol 
shortage during the COVID-19 pandemic.
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Conservation strategies to facilitate 
resource‑efficient salbutamol delivery 
and reduce waste

Exploring the use of intravenous salbutamol

Hospital treatment of acute asthma exacerbations relies 
on pMDIs and nebulizers for delivery of short-acting β2-
agonists (SABAs) and short-acting muscarinic antagonists 
(SAMAs) to the lungs, along with corticosteroids. Proper 
inhalation of inhaled medication is insufficient to reverse 
bronchospasms in patients who are unable to speak or 
breathe normally. In cases where pMDI cannot be used reli-
ably, intravenous (IV) salbutamol is approved by Health 
Canada to treat asthma exacerbations that do not respond 
to inhaled therapy. However, evidence on the efficacy and 
effectiveness of IV salbutamol during COVID-19 is lacking 

[7, 8]. IV salbutamol should be given in a high-dependency 
unit with continuous electrocardiogram monitoring and 
twice-daily electrolyte monitoring for possible hypokalemia 
and serum lactate toxicity. Nebulized bronchodilators should 
be continued while the patient is receiving IV bronchodila-
tors. Once the patient is improving, the IV infusion should 
be reduced before reducing the frequency of nebulized bron-
chodilators [9, 10].

Reusing pMDIs

There is considerable literature regarding the reprocessing 
and reuse of previously issued pMDIs. While a debatable 
practice, several hospitals have successfully implemented 
programs related to disinfecting the pMDI nozzle [11–14]. 
In one case, cultures were taken of the pMDI nozzle before 

Table 1   Strategies to conserve salbutamol pressurized metered-dose inhalers (pMDIs) in hospitals and communities

COPD chronic obstructive pulmonary disease, COVID-19 coronavirus disease 2019, COX-2 cyclooxygenase-2, ICS inhaled corticosteroid, 
LABA long-acting β-agonist, NSAID nonsteroidal anti-inflammatory drug
a Automatic prescription refill for a 30-day supply generated 23 days after the medication was last picked up

Setting Strategies

Hospital setting When possible, use the patient’s own supply of inhalers during admission; re-label the inhalers for use throughout their hospi-
tal stay

Do not send patients home with hospital-supplied salbutamol pMDIs; consider collecting at discharge for potential steriliza-
tion and use by other patients

Reserve salbutamol pMDIs for use by patients with confirmed or strongly suspected COVID-19; consider administering nebu-
lized salbutamol for patients with asthma or COPD who have tested negative for COVID-19

Create an alert in the electronic record system to notify the hospital pharmacy whenever there is a prescription for salbutamol 
pMDI so pharmacists can collaborate with prescribers and recommend alternative therapies based on their availability and 
therapeutic efficacy

Adjust therapy for patients who are using more substantial doses of salbutamol via a pMDI; consider introducing alternative 
short- or long-acting therapies where appropriate and educate patients on their use

Consider switching to Ventolin Diskus or Combivent Respimat, if available
Community 

pharmacy 
setting

Limit monthly supply of salbutamol to one pMDI at a time
Do not ‘auto-fill’a salbutamol pMDIs; although the patient may not need their pMDI, they may still choose to pick it up from 

the pharmacy to stock up enough medication at home for cases of emergency; turn the auto-fill function for salbutamol 
pMDIs off on the pharmacy operating software, with the prescription refilled only when ordered by the patient

Remind patients to use their maintenance inhalers daily to keep their symptoms under control
Consider switching to LABA/ICS combination, such as Symbicort (budesonide/formoterol), which can be used for both 

relieving symptoms and maintenance therapy in asthma
Both settings Review pharmacotherapy profile of asthma and COPD patients; reassess the use of medications that may worsen symptoms 

(e.g., β-blockers)
Assess patients’ compliance and device-use techniques
Consider introducing alternative short- or long-acting therapies
Review non-pharmacologic symptom control strategies, such as the following [5, 6]:
 Avoid known precipitating factors, such as environment allergens and occupational irritants
 Strongly consider smoking cessation (essential)
 Avoid taking acetylsalicylic acid, NSAIDs, and COX-2 inhibitors when possible
 Have an annual flu shot (recommended unless contraindicated)
 Use pulmonary rehabilitation-focused breathing techniques
Encourage pharmacists and physicians to work closely and collaboratively to develop a plan to ease the process of switching 

between inhalers
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and after disinfection with an alcohol prep pad, as well as 
after treatments were administered. Growth of Staphylococ-
cus epidermidis occurred in roughly 5% of the cultures with 
all three types of specimens, including those taken after the 
nozzle was disinfected with an alcohol prep pad. In another 
case, the hospital assessed the failure to wipe the canister 
nozzle with an alcohol prep pad before patient use; one of 
18 cultures (5.6%) resulted in the growth of streptococci 
group D (enterococci) [15, 16]. A multidisciplinary team of 
physicians, infection control experts, and pharmacists need 
to discuss the safest reprocessing protocols if pMDI reutili-
zation is to be considered. Some studies have demonstrated 
steps to disinfect the pMDIs that prevent transmission of 
virus as well as growth of bacteria [17, 18].

Using expired pMDIs

It is routinely prohibited to use expired medication; however, 
given the current circumstances and the significant short-
age of pMDIs, this practice may serve as a last resort. Most 
inhalers are safe to use for up to 12 months after the expiry 
date, which can be found on the packaging and canister. 
However, their effectiveness is not guaranteed once the expi-
ration date has passed. Proper storage is essential for ensur-
ing the pMDI is effective; it should be stored away from 
direct sunlight, high temperatures, and changes in humidity. 
When an expired pMDI is used in response to an asthma 
attack, it may not work as well as it should. The active ingre-
dients in medications will break down over time. If a patient 
uses an expired pMDI in an emergency, they should switch 

Pa�ent admi�ed to hospital with acute shortness of breath
AND

there is a confirmed salbutamol pressurized metered-dose inhaler (pMDI) shortage

Pa�ent has their own salbutamol?

Shortness of breath, HIGH severity
For example, pa�ent::
• Is severely ill (pneumonia, acute 

exacerba�on of chronic obstruc�ve 
pulmonary disease

• Is ven�lated
• Has poor inspiratory effort as determined 

by doctor or respiratory technician

Asthma
Budesonide/formoterol 100/6 or 

200/6 μg turbohaler: 1–2 puffs twice 
daily
AND

Salbutamol pMDI 1 puff PRN  
(maximum 8 puffs/24 h)

Onset: 3min
Dura�on: 12 h

Shortness of breath, MODERATE– LOW 
severity

For example, 
• Illness is not severe as determined 

by doctor
• Inhaler use is as required (PRN)

only
• Acute shortness of breath resolving

Salbutamol pMDI
Onset: 5–10 min
Dura�on: 4 h
± ipratropium

pMDI

Salbutamol 100μg
Ipratropium 20μg

Respimat
1–2 puffs every 4 h 
prn ± aerochamber

Onset: 5–15 min
Dura�on: 4–6 h

Formoterol 
Turbuhaler

12-24 μg  PRN
Onset: 3 min

Dura�on: 12 h
(ensure pa�ent is 

not already on 
long-ac�ng β-

agonist (LABA); 
consider replacing 

exis�ng LABA

Ipratropium 
pMDI
Onset: 15 min
Dura�on: 2–4 h

Pa�ent is coronavirus disease -2019 (COVID-19) nega�ve
Consider using nebules (ipratropium or salbutamol)

Pa�ent is COVID-19 posi�ve

Use salbutamol pMDI as 
primary op�on

No supplies available: may 
consider reprocessing  

previously used pMDIs 

No salbutamol pMDIs in stock: consider using 
ipratropium pMDI

No ipratropium pMDIs in stock:,consider using 
salbutamol or ipratropium nebules in nega�ve-
pressure room with extra personal protec�on 

precau�ons (PPE )

Avoid 
discharging 

pa�ent home 
with hospital 

supply of pMDI; 
may collect 

pMDI for 
reprocessing and 

reuse

Consider using   
salbutamol + 
ipratropium 
combina�on 
or formoterol 

capsule with hand-
haler  to conserve 

pMDIs
Onset: 3 min

Dura�on: up to 12 h

Encourage use of 
pa�ent’s own 

supply

No
Yes

Fig. 1   Flowchart to conserve use of salbutamol pMDIs in the hospital setting
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to a new one as soon as possible. Therefore, we must educate 
patients about proper medication storage and the efficacy 
and safety of these medications beyond their expiry date. 
The use of expired pMDIs should only be considered when 
there are no other options available. Pharmacists should 
assess the risk and the benefit associated with use of expired 
MDI on a case-by-case basis (Table 1).

Take home messages

Drug shortages of life-saving inhalers continue to persist as 
the COVID-19 pandemic continues to spread. Nebulization 
therapy, the standard of care for bronchodilation in respira-
tory patients, generates aerosols, which increases the risk 
of droplet contamination that can remain in the air and can 
facilitate the spread of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). Since the use of pMDIs 
reduces the risk of aerosol-generating particles, there has 
been a dramatic increase in the use of pMDIs during the 
COVID-19 pandemic. This has led to a decrease in the avail-
ability and a break in the supply chain of salbutamol pMDIs.

Hospitals should employ strategies to conserve supply 
and decrease waste throughout a patient’s hospital stay 
(Fig. 1). With regard to salbutamol pMDIs, such strate-
gies include: 

•	 Having patients use their own pMDI
•	 Reusing pMDIs after sterilization
•	 Using nebulized salbutamol in COVID-19-negative 

patients
•	 Counseling patients prior to discharge on the impor-

tance of using their maintenance inhalers daily and 
define the appropriate amount of medication to have on 
hand to prevent excessive usage of salbutamol pMDIs 
and stockpiling at community pharmacies

Amid COVID-19, pharmacists should collaborate with 
physicians to make decisions on the most optimal salbu-
tamol dosage form for the patient—nebules, IV infusions, 
or pMDIs. Further research is needed to refine the repro-
cessing of used pMDIs to minimize contamination risks.
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