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THE HUMAN RESPIRATORY SYSTEM

• Nose and nasal cavity

• Sinuses

• Mouth

• Throat (pharynx)

• Voice box (larynx)

• Windpipe (trachea)

• Diaphragm

• Lungs

• Bronchial tubes/bronchi

• Bronchioles

• Air sacs (alveoli)

• Capillaries



DISEASES OF THE RESPIRATORY SYSTEM

Common diseases of the respiratory system include:

• Asthma. Your airways narrow and make too much mucus

• Bronchiectasis. Inflammation and infection make your bronchial walls thicker

• Chronic obstructive pulmonary disease (COPD). This long-term condition gets worse over time. It 
includes bronchitis and emphysema

• Pneumonia. An infection causes inflammation in your alveoli. They might fill up with fluid or pus

• Tuberculosis. A bacterium causes this dangerous infection. It usually affects your lungs but might also 
involve your kidney, spine, or brain

• Lung cancer. Cells in your lung change and grow into a tumor. This often happens because of smoking 
or other chemicals you’ve breathed in

• Cystic fibrosis. This disease is caused by a problem in your genes and gets worse over time. It causes 
lung infections that don’t go away

• Pleural effusion. Too much fluid builds up between the tissues that line your lungs and chest

• Idiopathic pulmonary fibrosis. Your lung tissue becomes scarred and can’t work the way it should

• Sarcoidosis. Tiny clumps of inflammatory cells called granulomas form, often in your lungs and lymph 
nodes

Source: WebMD Medical Reference Reviewed by Melinda Ratini, DO, MS on November 15, 2019



SMOKING AND DISEASES OF THE 

RESPIRATORY SYSTEM

These diseases have been linked to smoking long before 

COVID-19:

• Chronic Obstructive Pulmonary Disease (COPD) 

• Emphysema

• Chronic bronchitis

• Asthma

• Tuberculosis* (exacerbated by smoking)

How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable Disease: A 

Report of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US); 

2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/

https://www.ncbi.nlm.nih.gov/books/NBK53017/


PRINCIPAL NONMALIGNANT RESPIRATORY DISEASES 

CAUSED BY CIGARETTE SMOKING

Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable 

Disease: A Report of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US); 

2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/

https://www.ncbi.nlm.nih.gov/books/NBK53017/


SELECTED COMPONENTS OF CIGARETTE SMOKE AND 

POTENTIAL MECHANISMS OF INJURY

Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable 

Disease: A Report of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US); 

2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/

Component Mechanism

Acrolein Cilia toxic, impairs lung 

defenses

Formaldehyde Cilia toxic, irritant

Nitrogen oxides Oxidant activity

Cadmium Oxidant injury, promotion of 

emphysema

Hydrogen cyanide Oxidative metabolism of cells 

affected

https://www.ncbi.nlm.nih.gov/books/NBK53017/


CAUSAL CONCLUSIONS ON SMOKING AND 

DISEASES OF THE RESPIRATORY TRACT OTHER 

THAN CANCER: US SURGEON GENERAL REPORT 

(2004 & 2006)

Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable 

Disease: A Report of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US); 

2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/

https://www.ncbi.nlm.nih.gov/books/NBK53017/


DISEASES CAUSED BY EXPOSURE TO 

SECONDHAND SMOKE 

Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable 

Disease: A Report of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US); 

2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/

https://www.ncbi.nlm.nih.gov/books/NBK53017/


INFECTION PATHWAY 

OF COVID-19



INFECTION PATHWAY OF COVID-19

Immune system 
fights back, 
lungs and 

airways become 
inflamed

Virus travels 
down the 

airways, irritating 
the resp. tract 
and causing 
inflammation  

Virus infects the 
upper and lower 

resp. tracts

Mucous 
membrane of 

Mouth, eyes and 
nose

Coronavirus gets 
into the body

Public health intervention 

(hygiene practices)

Source: https://www.webmd.com/lung/what-does-covid-do-to-your-lungs#2

https://www.webmd.com/lung/what-does-covid-do-to-your-lungs#2


WHO IS AT RISK OF CONTRACTING COVID-19?

https://www.worldometers.info/coronavirus/ as of 20 April 2020

• Anyone! As long as you stand the chance of being in contact with 

someone who is carrying the virus, or touching a contaminated 

surface, you stand the risk of catching it

• Disclaimers! 

• Catching the virus ≠ developing serious illness from it

• Catching the virus ≠ dying from it

https://www.worldometers.info/coronavirus/


CLINICAL PRESENTATION OF COVID-19

CRITICAL CASES: ≈5%

Damage to the wall and 
inner linings of the 

alveoli and lungs; lungs 
become more inflamed 

and filled with fluid, 
severe pneumonia 
(Acute Respiratory 

Distress Syndrome –
ARDS; lungs need a 

ventilator 

SEVERE CASES: 
≈14%

Both lungs infected, 
lungs fill with fluids and 

debris, serious 
pneumonia, alveoli 

filled with mucus and 
fluid, shortness of 
breath, difficulty 

breathing

MILD TO 
MODERATE 

CASES: ≈80% 

(Dry cough, sore 
throat, pneumonia, 
lung infection with 
inflamed alveoli

Immune system 
fights back, lungs 

and airways 
become inflamed

Asymptomatic 
carriers

Public health intervention? 



WHO IS AT RISK OF DEVELOPING SEVERE 

ILLNESS FROM COVID-19?

Source: WHO, 2020 (https://www.who.int/news-room/q-a-detail/q-a-coronaviruses#:~:text=symptoms)

https://www.who.int/news-room/q-a-detail/q-a-coronaviruses#:~:text=symptoms


HOW ARE SMOKERS AT RISK OF COVID-19?
• Mostly due to the smoker’s exposure to toxins from tobacco 

and the way these toxins affect the respiratory system

• These toxins in tobacco compromise the immune system and 

weaken the body’s ability to fight diseases

• Those exposed to secondhand smoke also face the same risks 

as above

• The act of sharing the waterpipe/hubbly can lead to the spread 

of coronavirus 

• The act of smoking (touching the mouth with the hand) goes 

against practice of good hygiene aimed at stopping the spread 

of the virus 
“Any kind of tobacco smoking is harmful to 

bodily systems, including the cardiovascular 

and respiratory systems. COVID-19 can also 

harm these systems.” - WHO, 2020



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Efficacy evaluation at 2 weeks after 
hospitalization indicated that 11 
patients (14.1%) had deteriorated, 
and 67 patients (85.9%) had 
improved/stabilized

•

• The progression group had a 
significantly higher proportion of 
patients with a history of smoking 
than the improvement/stabilization 
group



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Angiotensin-converting enzyme-2 (ACE2) 
is an enzyme attached to the outer surface 
(cell membranes) of cells in the lungs, 
arteries, heart, kidney, intestine

• ACE2 also serves as the entry point into 
cells for some coronaviruses including 
SARS-Cov-2

• Long periods without smoking were found 
to significantly reduce ACE2 expression  

•
• Both human and rat data confirmed that 

cigarette smoking could induce increased 
ACE2 in the respiratory tract, indicating 
that smokers have a higher susceptibility 
to novel coronavirus  (HCoV-19)



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Active cigarette smoking and COPD 
up-regulate ACE-2 expression in 
lower airways, which in part may 
explain the increased risk of severe 
COVID-19 in these populations 

• History of smoking was identified as a 
factor that led to the progression of 
COVID-19 pneumonia

• These findings highlight the 
importance of smoking cessation for 
these individuals



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Among those that died of Covid-19, 
9% were current smokers compared 
to 4% among those that survived, with 
no statistically significant difference 
between the smoking rates of 
survivors and non-survivors (p=0.21) 



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Among severe patients (n=58), 3.4% 
were current smokers and 6.9% 
were former smokers, in contrast to 
non-severe patients (n=82) among 
which 0% were current smokers and 
3.7% were former smokers

• Although the study showed that  
COPD and smoking populations 
were less likely to be infected with 
SARS‐CoV‐2, but the outcome of 
SARS‐CoV‐2 infection in smokers 
may be more severe



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• 173 had severe symptoms, and 926 
had non-severe symptoms.  Among 
the patients with severe symptoms, 
16.9% were current smokers and 
5.2% were former smokers

• In contrast to patients with non-severe 
symptoms where 11.8% were current 
smokers and 1.3% were former 
smokers



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Smoking is most likely associated 
with the negative progression and 
adverse outcomes of COVID-19



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• In this study, none of those who 
needed to be admitted to an ICU 
(n=13) was a current smoker. In 
contrast, three (3) patients from the 
non-ICU group were current smokers



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

• Only in one study was active smoking  
found to be a significant predictor of 
COVID-19 severity

• In four studies the association was not 
statistically significant 

• Despite a trend towards higher risk after 
pooling individual data, no significant 
association could be found between 
active smoking and severity of COVID-19

• Active smoking does not apparently 
seem to be significantly associated with 
enhanced risk of progressing towards 
severe disease in COVID-19



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR
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