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Background: With the increased use of cannabis in the
medicinal and recreational domains, it is becoming more
important for physicians to better understand its harmful and
beneficial effects. Although medical cannabis comes in several
forms, the preferred route of administration is smoking or
inhalation. After caring for three asthmatic patients who were
treated with medical cannabis and who reported improvement
in their symptoms, we decided to review the available data
on the effects of medical cannabis on asthmatic patients.
Objectives: To review the effects of medical cannabis on
asthmatic patients.
Methods: A thorough search was conducted of the MEDLINE
and PubMed databases as well as the internet for publications
about the effects of medical cannabis on asthmatic patients.
Results: Cannabis has a bronchodilator effect on the airways
and might have an anti-inflammatory effect on asthmatic
patients. However, harmful effects on the lungs are mainly
attributed to smoking and include airway irritation and the
development of chronic bronchitis symptoms.
Conclusions: Cannabis has some beneficial, yet many
harmful effects on the lungs. Additional research is needed
to determine the harmful effects of vaporizers as well as
inhalers.
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annabis has been used as a source of fiber and for medici-

nal purposes since ancient times [1]. According to the
World Health Organization (WHO), 147 million people use
cannabis (marijuana); making it the world’s most abused illicit
substance [2].

Since the 1970s, there has been a rise in the use of canna-
bis for both recreational and medical purposes [3-5]. Medical
research in the last century has led to a better understanding
of the mechanism, pharmacokinetics, and effect of cannabis
on different organs including the lungs. However, there is still
much more to explore.

We present three asthmatic patients treated with medical
cannabis and discuss the relevant and available literature.

PATIENTS AND METHODS

CASE DESCRIPTION

Case 1

A 30-year-old male non-smoker diagnosed with asthma, who
was treated with high-dose inhaled corticosteroids, a long-act-
ing beta agonist, and montelukast, presented to our outpatient
clinic. He had been diagnosed with asthma in childhood and
had recurrent exacerbations including one severe exacerbation
that led to mechanical ventilation.

After using cannabis for recreational purposes, his respi-
ratory symptoms improved. Equipped with a dozen medical
references, he presented to our clinic with a request for medical
cannabis.

Spirometry showed an obstructive pattern with only a
2% improvement in FEV1 after salbutamol inhalation. Later
the test was repeated showing the same obstructive pattern.
However, this time inhalation of 0.1 grams cannabis led to a
16% and 280 ml increase in FEV1.

After using medical cannabis inhalations through a vapor-
izer on a daily basis for 3 years, the patient reported no asthma
exacerbations and no need for a rescue inhaler.

Case 2

A 36-year-old female who had been diagnosed with asthma in
her early 20s presented with recurrent exacerbations treated
every time with systemic corticosteroids. She was treated on
regular basis with Fluticasone propionate/Salmeterol 250 mcg
twice daily and had no history of smoking. Due to oropharyn-
geal thrush, she was not interested in increasing the inhaled
corticosteroids dose. She asked to receive medical cannabis and
the request was accepted by the Ministry of Health.

She has been treated with medical cannabis for 2 years,
using a vaporizer for inhalations three to four times per week.
Since the start of the treatment, she reported no further exac-
erbations and no need for a rescue inhaler. However, decreas-
ing the dose of her Fluticasone propionate/Salmeterol inhaler
resulted in night symptoms; therefore, she continued using
250 mcg twice daily.

Case 3

A 34-year-old asthmatic male who required a rescue inhaler at
least three times per week despite using a medium dose cortico-
steroid/LABA inhaler presented to our clinic. Following a road
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traffic accident 2 years earlier, which resulted in several frac-
tures and chronic pain, he was treated with medical cannabis
for pain management. Since the start of cannabis treatment, he
reported notable improvement with his respiratory symptoms
and had no need for a rescue inhaler.

LITERATURE REVIEW

Definition

Medical cannabis refers to cannabis or cannabinoids prescribed
by physicians for medicinal purposes.

Cannabis is a genus of plants in the family Cannabaceae.
There are three main species in the genus Cannabis: Cannabis
indica and Cannabis iativa, which produces effective amounts
of psychoactive cannabinoids, and Cannabis ruderalis, which
has fewer psychogenic properties. Cannabinoids or phytocan-
nabinoids are chemicals produced by the cannabis plant that
have physical and mental effects when used [4,6].

The cannabis plant contains more than 500 compounds with
at least 104 phytocannabinoids [6]. Two cannabinoids are pro-
duced in greater abundance than others: tetrahydrocannabinol
(THC) and cannabidiol (CBD). THC, which was the first active
cannabinoid discovered, is responsible for most of the psycho-
active effect. CBD is less psychoactive and thought to play an
important part in the anti-emetic and analgesic effect of canna-
bis. Several other active natural cannabinoids have been identi-
fied including CBD, CBN, THCV, CBG, and CBC [6]. Ongoing
studies are exploring the effects of other cannabinoids as well.

RESULTS

HISTORY

The use of the cannabis plant as food and source of fiber dates
back to 10,000 years in Taiwan. Different medicinal uses and
benefits were described throughout history, including in
ancient Egypt, ancient India, and ancient Greece, as well as the
medieval Islamic world [1].

In the modern era, the Irish physician William Brooke
O’Shaughnessy introduced cannabis to western medicine in
the 1830s. After that, cannabis use increased through Europe
and the United States until the end of the 19th century with
the emergence of opium-derived drugs that led to a marked
decline in use [1,6,7].

In the 1940s, THC was identified as the active component.
In the 1970s and 1980s renewed interest in the medicinal uses
for cannabis emerged, especially in the treatment of cancer and
acquired immunodeficiency syndrome. Compelling medical
research in the last three decades led to the legalization of medi-
cal cannabis in many countries [3-5].

MECHANISM OF ACTION
There are two primary cannabinoid receptors in the human
body: CB1 and CB2. Both are part of the G protein-coupled

receptors group or GPCR. Endogenous cannabinoids, or
endocannabinoids, regulate many physiological processes by
activating or inhibiting the cannabinoid receptors [7,8].

CB1 receptors are mainly found in the brain and central ner-
vous system. Activating or inhibiting CB1 receptors is thought to
be responsible for the psychoactive and anti-emetic effects [6-8].

CB2 receptors are distributed through the body and
immune system including the spleen and white blood cells
and are thought to be responsible for modulating pain and
inflammation.

In the lungs, CB1 receptors are found throughout the inner-
vation of smooth muscles and are thought to regulate bronchial
muscle tone. CB2 receptors are found on alveolar macrophages
as well as T and B lymphocytes and are responsible for modu-
lating inflammation [6-8].

FORM
Medical cannabis can be supplied as either a synthetic canna-
binoid or a whole plant preparation [9,10].

Synthetic cannabinoids include [10]

+ Dronabinol: a synthetic THC available as oil capsules

+ Nabilone: a synthetic compound that mimics THC and is
available as powder capsules

+ Nabiximols: a whole plant extract containing both CBD
and THC, available as a mouth spray

Whole plant preparations include dried buds/leaves, cap-
sules, lozenges, tinctures, dermal patches, spray, cannabis
edibles, and ointment [9].

Route of administration can be:

+ Inhaled: through smoking dried buds/leaves, vaporizing,
or via inhaler

o Oral: capsules, lozenges, edibles or sublingual drops

+ Topical: oral/dermal sprays, dermal patches or ointment

Inhaled preparations are the most favorable among users as
it has the fastest onset of action. In addition, the bioavailability
of inhaled/vaporized THC is better than oral ranging from 10%
to 35%, whereas oral bioavailability is around 6% mainly due to
the first-pass metabolism [9-11].

DISCUSSION

EFFECTS ON THE LUNGS
The exact effects and mechanisms of cannabis are still not fully
understood. Most of the cannabinoids have not been suffi-
ciently researched to establish their potency and effect.

While most of the data are based on recreational cannabis
users, medical cannabis has not been sufficiently studied for its
effect on the lungs. The preparation technique, processing and
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chemical additives can be different and can lead to different
beneficial and more importantly harmful effects.

The effects of cannabis on the lungs can be divided into
beneficial and harmful.

BENEFICIAL EFFECTS

« Bronchodilation: Several studies have shown that using canna-
bis, whether by inhalation or by ingestion, can acutely increase
FEV1 by around 100 ml. Bronchodilation usually starts within
5 minutes after the inhalation and can last up a couple of
hours. Ingesting cannabis can cause a similar but less marked
effect, has a delayed onset (usually after 60 minutes), and can
last up to several hours [8-12]. The proposed mechanism
is that CB1 receptors in the alveolar smooth muscles cause
smooth muscle relaxation and bronchodilation [13].

« Anti-inflammatory: Airway hyper-responsiveness, elevated
serum immunoglobulin-E, airway eosinophilia, and mucus
hypersecretion are characteristic of allergic asthma. THC
and cannabinol (CBN) have been shown to decrease
allergen-induced mucus production in murine models
[7]. Cannabinoids have been also shown to reduce allergic
asthma triggered primarily by Th2 cytokines [7,12,13].

 Anxiety: The prevalence of anxiety and stress disorders in asth-
matics is high [14,15]. Furthermore, anxiety and emotional
stress are known triggers for asthma attacks. Cannabinoids
are known to have both anxiolytic and anxiogenic effects [16].
Whether the anxiolytic effect of cannabis has a role in decreas-
ing anxiety related asthma exacerbations is still undetermined.

o Exercise-induced asthma: Exercise is a known trigger of
asthma. One study has shown a favorable effect of can-
nabis on exercise-induced asthma [17].

« Smoking cessation: Several studies including two double-blind
placebo controlled studies have shown a possible beneficial
effect of cannabidiol use on smoking cessation. One study
showed a short-term effect of cannabidiol inhalation on
decreasing the numbers of cigarettes smoked by up to 40%
[18]. Another study demonstrated a reduction in the salience
and pleasantness of cigarette cues, compared with placebo,
after overnight cigarette abstinence in dependent smokers after
a single dose of oral cannabidiol [19]. Whether these effects are
sustainable for longer periods and whether the use of cannabi-
diol can help with long-term abstinence from tobacco smoking
is yet to be established pending further research in the field.

HARMFUL EFFECTS
It is important to note that most of the available data showing
harmful effects on the lungs is based on studies of recreational
cannabis smokers.

o Airway irritation and inflammation: Cannabis smoking con-
tains many combustion products that can irritate the airways
and cause bronchoconstriction and asthma-like symptoms
[12,13]. Several studies have also shown that cannabis smok-
ing and cannabis pollen are associated with allergic diseases
including allergic rhinitis, asthma, allergic conjunctivitis,
and even anaphylaxis [12,20,21]. Smoking cannabis for a
prolonged time has been shown to cause chronic cough,
wheezing, sputum production, and other symptoms of
chronic bronchitis [20-22]. Several studies have suggested
that individuals smoking cannabis are at risk of developing
chronic obstructive pulmonary disease and emphysema. The
effect of prolonged use on lung function is still debatable
with studies showing preservation of lung function and oth-
ers showing a trend toward obstruction [20-22].

« Carcinogenic potential: Cannabis smoke, similar to
tobacco smoke, contains thousands of organic and inor-
ganic chemical compounds. Although at least 50 car-
cinogens have been identified in cannabis smoke, there is
conflicting evidence about lung, head, and neck cancers
among cannabis smokers [23,24]. This finding might be
partly because many cannabis smokers also use or have
used tobacco products.

While vaporizers do not have the combustion products
of cannabis smoke, data on safety is still lacking. Several case
reports have reported lung complications due to vaporized
cannabis including airway irritation, bronchoconstriction,
and pneumonitis. Although other routes of administration,
including pills and edibles, are not harmful to the lungs, they
have other harmful effects. Moreover, smoking and inhalation
are the more favorable routes of use.

In 2019 the first metered dose medical cannabis inhaler
was released following a study in hospitalized patients.
Although the study showed promising results in pain man-
agement, effect on the lungs was not studied. Three of the
22 patients in the study presented with a mild cough, which
resolved spontaneously within a few minutes. No other side
effects were reported in this short-term study [25].

It is worth remembering that cannabis use has some other
favorable and many harmful effects not related to the lungs,
which are not covered in our article.

Several factors contribute to the lack of sufficient and strong
evidence on the beneficial and harmful effects of cannabis on
the lungs.

o Most of the available evidence is based on retrospective
studies in recreational cannabis users or studies conducted
on murine models.

o Concurrent cigarette smoking and other substance abuse
in many studies make it harder to establish causality.
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o Governmental restrictions on production and research
limit the ability to conduct studies.

o The use of whole plant preparations with different stains
and different chemical concentrations makes it harder to
compare data.

« Different forms and routes of administration have differ-
ent bioavailability and effects.

Credibility in self-reporting improvement is not consistent

CONCLUSIONS

Although there is compelling evidence to suggest beneficial
effects of cannabis on lung function in the short term, smok-
ing cannabis has many health hazards related to prolonged
use. Clearly, smoking of any sort should not be encouraged.
However, if cannabis is used, vaporized is probably safer but
does include potential side effects. Other modalities of admin-
istration lack the fast, desired onset of action and have much
less bioavailability.

Much is not understood about the exact mechanisms and
the active ingredients responsible for the bronchodilator effect.
The anti-inflammatory and anxiolytic effects of cannabis are
still not fully understood and may play a role in the asthmatic
patient.

Will there ever be a cannabinoid-based inhaler for the relief/
treatment of asthmatic patients? Hopefully, with time we will
better understand the mechanisms and effects of cannabinoids
that can perhaps lead to newer medications.

More research is needed to establish the efficacy and hazards
of vaporized cannabis.
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“A pedestal is as much a prison as any small space”

Gloria Steinem (born 1934), activist, editor

“It is better to know some of the questions than all of the answers”

James Thurber (1894-1961), American humorist and cartoonist
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