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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
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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

i
Source: WebMD Medical Reference Reviewed by Melinda Ratini, DO, MS on November 15, 2019 MRC\§
fer



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

Chronic A preventable and treatable disease characterized by airflow limitation that is not fully reversible. The limitation is usually progressive and is associated with an abnormal

obstructive  inflammatory response of the lungs to noxious particles or gases, primarily caused by cigarette smoking. Although COPD affects the lungs, it also produces significant

pulmonary  systemic consequences.

disease

(COPD)

Emphysema Permanent enlargement of the airspaces distal to the terminal bronchioles, accompanied by destruction of their walls and without obvious fibrosis. In patients with COPD,
either condition may be present. However, the relative contribution of each to the disease process 15 often difficult to discern.

Chronic Chronic productive cough for 3 months 1 each of 2 successive yvears in a patient 1 whom other causes of productive chronie cough have been excluded,
bronchitis
Asthma A chronic inflammatory disease of the atrways in which many cell types play a role—in particular. mast cells. eosinophils, and T lymphocytes. In susceptible persons. the

imtflammation causes recurrent episades of wheezing, breathlessness, chest tightness, and cough, particularly at night and/or in the early morning. These symptoms are
usually associated with widespread and variable airflow obstruction that is at least partly reversible either spontaneously or with treatment. The inflammation also causes an
associated increase in airway responsiveness to a variety of stimuli.

Sowrce: American Thoraeie Society 2000 and American Thoracie Society/European Respiratory Society Task Foree 2005.

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

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); M RCX
oA
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SELECTED COMPONENTS OF CIGARETTE SMOKE AND
POTENTIAL MECHANISMS OF INJURY

Component I Mechaniom

Carhon Monoxide Tan
Acrolein Cilia toxic, impairs lung S e
defenses T s
Formaldehyde Cilia toxic, irritant Nail Vrnih Remover T
Nitrogen oxides Oxidant activity o e
at poison Racket Fual
Cadmium Oxidant injury, promotion of 6
em p hyse ma Pni;%r;.u{:ﬁl:aﬁﬂ;ﬁemw Used 't;c? E:?;EELH;;ELMM&
Hydrogen cyanide Oxidative metabolism of cells Radeadiiges =
affected
Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable ®
isease: epoIt o e surgeon Generail. anta : Centers for Disease Control an revention S ,
?010. Av;;IaR;Ig fr:tnm)j t;)?ttpi://gm]/ww./?cbi.nln;./ﬁg. q;v/t(agﬁlis/(l;vB/isaoﬂ/D Controfand Frevention (U5) M Rc
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CAUSAL CONCLUSIONS ON SMOKING AND

DISEASES OF THE RESPIRATORY TRACT OTHER

THAN CANCER: US SURGEON GENERAL REPORT
(2004 & 2006)

Active Smoking

The evidence 15 sufficient to infer a causal conclusion between smoking and
* Acute respiratory illnesses. including pneumonia. in persons without underlying smoking-related chronic obstructive lung disease
s Impaired lung growth during childhood and adolescence
» Early onset of decline in lung function (during late adolescence and early adulthood)

= A premature onset of and an accelerated age-related decline 1n respiratory symptoms related to lung function i children and adolescents, including coughing. phlegm. wheezing, and
dyspnea

+ Asthma-related symptoms (1.e.. wheezing) in childhood and adolescence

* All major respiratory symptoms among adults, including coughing, phlegm, wheezing. and dyspnea
* Poor asthma control

« Chronic obstructive pulmonary disease morbidity and mortality

+ A reduction of lung function in infants of mothers who smoked during pregnancy

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

Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable M Rc
2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/
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DISEASES CAUSED BY EXPOSURE TO
PR SECONDHAND SMOKE

Involuntary Exposure to Tobacco Smoke

Cancer Causing

Chemicals ,
A Y S \ The evidence is sufficient to infer a causal conclusion between secondhand smoke exposure

From parental smoking and

= Lower respiratory tllnesses m infants and cluldren

Middle ear disease in children, including acute and recurrent otitis media and chronic middle ear effusion

Qs oe  Secondhand smoke
has more than 4,000

chemicals. : ' » Ever having astluna among children of school age

Cough, phlegm, wheeze, and breathlessness among children of school age

Onset of wheeze illnesses in early childhood

Many of these
chemicals are toxic
and cause cancer. From maternal smoking during pregnancy and

You breathe in these * Persistent adverse effects on lung function across childhood

chemicals when you
are around someone A= After birth and
who is smoking.

¢ Lower level of lung function during childhood

And

* Odor annoyance

« MNasal irritation

Poison Gases

Can causa daath Sowrece: ULS. Deparument of Health and Human Services 2004, 2006,
Can affect heart and respiratory lunctions
Can bum your theoad, lungs, and eyes . . . ) . .

Can CIUS0 UNCONCOUENIEE 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.nIm.nih.gov/books/NBK53017/

{ Secondhand smoke D Vel . 4 fe p
It hurts you. It doesn’t take much. It doesn't take long. B
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CLARIFICATION

INFECTION PATHWAY |
OF COVID-19 SARS-CoV 2

MAME OF THE DESEASE:

COVID-19




INFECTION PATHWAY OF COVID-19

Public health intervention
(hygiene practices)

/__.-" JJ_‘.-

. L _ Sinil fights back,
Coronavirus gets ~ membrane of Virgs/infects the Airways, irritating I%n s and
into the body "Mouth, eyes and y Upper ar;d I?[wer | y the resp. tract airwaygs; become
’ o resp. tracts i
nose ? P and causing inflamed

rg ' inflammation

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

ST A ﬁg%ﬁw / y ; P . S
%_‘ , _ / / /' Virus travels | {
S N Mucous - down the b IMMLNS SYSIOm

MRC}


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

WHO IS AT RISK OF CONTRACTING COVID-19?

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

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



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

CLINICAL PRESENTATION OF COVID-19

Public health intervention?

>

/" SEVERE CASES:
MILD TO / ~14%

MODERATE Both lungs infected,
] Immune system CASES: =80% lungs fill with fluids and
Asymptomatic fights back, lungs debris. serious
carriers and airways (Dry cough, sore | /" pneumonia, alveoli
become inflamed tlhroa’g, ?net.umon.[[?]’ : filled with mucus and
\ ulrr:fglalnmgg Ie?lcevgli ‘4 fluid, shortness of

breath, difficulty

\_/// 7 . N breathing

RITICAL 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
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WHO IS AT RISK OF DEVELOPING SEVERE
ILLNESS FROM COVID-19?

Who is at risk of developing severe illness?

While we are still learning about how COVID-2019 affects people, older persons and
persons with pre-existing medical conditions (such as high blood pressure, heart
disease, lung disease, cancer or diabetes) appear to develop serious illness more
often than others.

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

MRC}
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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 MRC\§
e



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
iImproved/stabilized

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

group

MRC}



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
C|8aret_te smoking could induce increased
ACE2 in the respiratory tract, |nd|cat|n_P
that smokers have a higher susceptibility

to novel coronavirus (HCoV-19)
MRC
=/



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

MRC}



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)

MRCY



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

MRC}



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

MRC}



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

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

MRCY



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

 |n 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

MRCY



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-1

MRC}



SMOKING & COVID-19: THE SCIENTIFIC EVIDENCE SO FAR

Survivors Non-survivors  All patients
(n=20) (n=32) (n=52)
Age, years 519(129) 646(112) 59-7(133)
Age range, years
30-39 6 (30%) 0 6(115%)
40-29 3(15%) 3(9%) 6(115%)
50-59 4 (20%) 9 (28%) 13(25%)
60-69 6 (30%) 11(34%) 17(33%)
7079 1(5%) 7(22%) B{15%)
280 0 2(6%) 2(4%)
Sex
Ferale 6 {30%) 11(34%) 174(33%)
2 Male 14 (JO%) 21 (66%) 35(67%)
Al’tt(les Exposuce
Eaprosure to Huanan 9 (45%) 8 (25%) 17(33w)
seafood market
Exposure to pationts* 2(10%) 8(25%) 10(19%)
Chronic medical Iliness 5(25%) 16 (S0%) 21 (40%)
.-t . = < . Chronic cardiac disease 2(10%) 3(9%) S(10%)
Clinical course and outcomes of critically ill patientswith > @ ® Chonicpulmonary  2(10%)  2(6%) a(8%)
o . N . diveaoe
SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, A " « o
retrospective, observational study Duabetes 200%)  7(22%) 9 (17%)
Malignancy 1(5% (3%, 2{an
Kioba Yang', Yoan V" figas Ke” Mucgng $hu’, i 90 Tie”, MongLas”™ Yengran Wi Lo Mhang Zhur Yu Miegheo fong, Ting Fu hean Woeg o s 149
Shanguen Fon, Loging Jov, Shaying Y, You Sheny Dementia b 103%) 1(2%)
Malnutrition (4] 103%) 13%)
Summary
Rackground An cogoing outbeeak of poe iated with the severe acute respizatory comnavirus 2 (SARSCaV.2) Lot b 1000 oy 20N 8 Lhee
sturted lo December. 2019, in Wuhan, China. Information sbout criscally [l potients with SARSCoV-2 infection b rasssd i Data are n (%) or mvean (30), unless otherwise specified. SARS CoV- 2vsevere
sarce, We almed 10 describe the dinical comse and outconnes of critically ll pasieats with SARS-CoV-2 poeumonts. ' 1L N PO respi y yyndrome 2 "Pationts who have conflemed
o v o SARS-CoV-2 infection or are highly wapected of being infected.
Methods In this single<entered, retronpective, observational study, we conlled 52 critically Il adult patients with ::n pave
SARS-CaV-2 p ia who were admitied 1 the infensive care unit {ICU) of Wihas Jin Yintsn bospital (Wuha, e o Table 1: Demographics and baseline ch ristics of patients with
Chinia) betwoen Lite Decembee. 2019, and Jan 26, 2020, Demographic data, vymgp Lb y valoes, bidities, ne severe SARS.CoV-2 pneumonia
and climical were all collecied. Data wese compared between servivees aed L - = == —
prisary outcome was 28-<dsy mortality, 2¢ of Feb 9, 2020. Secoodary inchuded incidence of SARS.CoV.2. it amingpansy
related acute respiratory distevss syndrome (ARDS) and the preportion of patients requiring asec hasical vensilat "":’_‘_:"
Finddags Of 710 paticnts with SARS-CoV-2 poeumonts, 52 critically 8l sdelt putients were included. The mwan sge of wln::‘“v’"
the 52 patients was $9-7 (SD 13.3) years, J5 (67%) were men, 21 (0%) had cheonic llness, 51 (95%) bad fover | we nrnin e
A2 (61-5%) patients had died at 23 davs, and the modian & from ad jon to the § bve care unit (ICU) bo  modvin w vy o
death was 7 (HQR 3-11) days for nonsurvivors. Compared with survivor, noo-sunvivors were older (646 years [11.2] "%\ bomws
519 years [12:9). more likely to develop ARDS (26 (815 patients rs 9 [45%] patients). and mee ikely b0 teceive o

Pt 1 g B, Inntint of /
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