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HOW COVID-19 KILLS o ¢ Oxygen
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lung.
lungs fill with fluid, breathing becomes impossible
and oxygen levels plunge. The only cure is time:
artificially breathing for the patient until
the inflammatory fluid subsides.
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Vaping-associated lung injury
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CENTRAL ILLUSTRATION Overview of the Mechanisms of Myocardial Injury in Patients With

Coronavirus Disease 2019

Mechanisms of Myocardial Injury in Patients with COVID-19

Lung Injury
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Giustino, G. et al. J Am Coll Cardiol. 2020;76(17):2011-23.
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Covid 19 und Herzkreislauf
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Neurologic
Headaches
Dizziness
Encephalopathy
Guillain-Barré
Ageusia
Myalgia
Anosmia
Stroke

Renal
Acute kidney injury
Proteinuria
Hematuria

Hepatic
Elevated

aminotransferases
Elevated bilirubin

Gastrointestinal
Diarrhea
Nausea/vomiting
Abdominal pain
Anorexia
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Thromboembolism

Deep vein thrombosis
Pulmonary embolism

Catheter-related thrombosis

Cardiac

Takotsubo cardiomyopathy
Myocardial injury/myocarditis

Cardiac arrhythmias
Cardiogenic shock
Myocardial ischemia
Acute cor pulmonale

Gupta A. et al, Nature Medicine 2020, 26: 1017-1032

Endocrine
Hyperglycemia
Diabetic ketoacidosis

Dermatological
Petechaie
Livedo reticularis
Erythematous rash
Urticaria
Vesicles
Pernio-like lesions




Tabak, Nikotin und Infekte

A

Tobacco smoking, including second-hand smoke 1
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Tabak, Nikotin und Infekte

Large epidemiologic studies support the association between smoking and the
prevalence of colds and lower respiratory tract symptoms.

Several studies have confirmed the relationship between cigarette smoking and the risk
of influenza infections. Influenza infections are more severe, with more cough, acute and
chronic phlegm production, breathlessness, and wheezing in smokers.

Arcavi L and Benowitz N. Arch Intern Med. 2004;164:2206-2216

Table 2. Severity of Influenza, According to Smoking Status.*

SEVERITY OF NONSMOKERS SMOKERS ALL SUBJECTS Obbs
INFLUENZA RATIO
no. (%) no. (%) total no.
(% smokers)
Unaffected 86 (52.8) 53 (31.5) 139 (38.1) 1.00
Mildly affected 28 (17.2) 30(17.9) 58 (51.7) 1.74
Severly affected 49 (30.1) 85 (50.6) 134 (63.4) 2.81
Total 163 (100) 168 (100) 331

niversitats 'Ti \ a
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Overview on health risks associated with smoking or vaping

N i level of evidence: st , good (++), medi
Tabak, N|kot|n I [level of evidence: strong (+++) good (++), medium (+)]
und Herzkreislauf S\ . e
193 (444 PP 87.3%" (++
o 2int

\
l OR 0.69 (0.34-1.42)° (++) PP 49.8%" (++)

COPD

OR 8.04 (3.99-16.2) (++)
OR 318 (1.25-8.08)" (+++)
OR 2.94 (1.73-4.99)° (++)

Myocanial infarction

OR 2.95 (2.77-3.14)" (++)
OR 1.33 (1.04-1.68)' (++)
OR 2.11 (1.14-3.88)' (++)

Coronary artery disease

RR 2.34 (1.96-2.79)" (+++)
OR 2.94 (1.04-8.33)" (++)
OR 189 (1.01-3.53)° (++)

Lung cancer :
HR 131 (9.90-17.3)° (+++) g
OR 2.22 (1.24-3.97)' (+++)

NA A

Arterial stiffness

Il

Peripheral endothelial Alx 9.63%" (+)
dysfunction . Alx 8.76%" (+)
FMD -49.63%" (+) Alx 6.59%" (+)
FBF -88%  (+) =

FMD -36.08%" (+)

" 334

Erectile

dysfunction

OR 1.51 (1.34-1.71)' (+++)
NA
NA
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Minzel T et al, European Heart Journal (2020)



Tabak, Nikotin Covid 19 und Endothelfunktion
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.. these mechanisms as well as DNA damage and adverse epigenetic regulation all contribute to endo-
thelial dysfunction and adverse cardiovascular and other clinical outcomes (including increased risk for
COVID-19 associated cardiovascular and respiratory pathologies)
L] '
Atherosclerotic plaques Thrombosis Fibrosis of multiple organs
@ Cerebral aneurysm Increased heart weight (troponin-| COPD, cancer, ischemic heart disease
§ £ Collagen deposition and B-type natriuretic peptide) Impaired endothelial function
B e Impaired endothelial function COPD, cancer, ischemic heart disease Ischemic brain damage aggravated
g g Hypertension Impaired endothelial function Circadian clock dysregulation
= = Emphysema Circadian clock dysregulation
S 2 Higher LDL and total cholesterol
ﬁ COPD, cancer, ischemic heart disease
Circadian clock dysregulation ‘

USZ Lz () i
pital ZUrich gy’ Zirich Mulnzel T et al, European Heart Journal (2020)



JUUL Previous Gen Marlboro Red
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FIGURE 2 Endothelial Activation, Inflammation, and Thrombosis in COVID-19
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Moglichen Zusammenhang zwischen Tabak/Nikotin und Covid19 Infektion

Tobacco smoking is recognized to increase the susceptibility to infections in a
multifactorial way, including the alteration of the host’s mechanical (muco-
ciliary) and immunological defenses and the likely increased virulence of virus
and bacteria. In addition, tobacco smoking has a significant impact on the
immune system and activates inflammation; moreover the smoke-related
structural and immunological alterations found in chronic bronchitis, COPD and
emphysema patients represent ideal attachment areas for bacterial and viral
infections.

Cattarruzza M et al, Acta Biomed 2020; Vol. 91, N. 2: 106-112

Usz Universitdts /Q\ Universitit

Spital Zirich \ e ZUrich™




Physiologic

conditions
Ang Il Ang 1-7
D 9
Q ® ®,

Extracellular

space ACE2
Intracellular

space

Universitdts ‘/i‘;\ Universitat
Spital Zirich o

Ziirich™

USZ

Viral
attachment

SARS-CoV-2

i3

s

peveoeoroeesooee 0"0.'.-.0."000'1

) 2000000000000 00 Il"...'.........J

Intracellular viral invasion
and | in ACE2 expression

PPP000PP00000 000000000000 000000RP00

000000000000 00000000000000000000000

Endocytosis

T vasoconstriction
T Inflammation
T Fibrosis

Giustino G et al, JACC 2020



Patienten mit CODP und Raucher haben mehr ACE-2 Rezeptoren als Nichtraucher

COPD-C5
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Nicotine upregulates ACEZ2,
which is suggested as a
potential mechanism to increase
susceptibility and severity of
COVID-19

Brake SJ et al, J. Clin. Med. 2020, 9, 841



Patienten mit CODP und Raucher haben mehr ACE-2 Rezeptoren als Nichtraucher

Study Tissue Effect size (95% Cl) Sample size P-value
ACE2

Ever-smoker vs Non-smoker

GSE7895 healthy LAE +=— 0.09 (-0.06,0.25) 104 0.283
GSE63127 healthy SAE r 0.29 (0.20,0.38) 230 3e-09
GSE19667 healthy SAE e 0.27 (0.14,0.39) 116 6.4e-05
GSE5058 healthy SAE — 0.14 (-0.15,0.43) 24 0.36
TCGA normal lung —— 0.30(-0.20,0.80) 48 0.24
GSE40419 normal lung 0.33 (-0.25,0.90) 74 0.27
IUCPQ normal lung — 0.32 (0.14,0.50) 194 0.00067
IUCPQ COPD lung +— 0.27(-0.10,0.63) 244 0.15
Meta-analysis o 0.25(0.19,0.31) 1034 1.4e-16
Smoking status (never, former, current)

GSE7895 healthy LAE - 0.08 (0.01,0.15) 104 0.036
TCGA normal lung S 0.17 (-0.08,0.41) 48 0.2
GSE40419 normal lung —_— 0.17 (-0.20,0.54) 74 0.37
IUCPQ normal lung - 0.22 (0.11,0.33) 194 0.00018
IUCPQ COPD lung —— 0.19 (0.06,0.31) 244 0.0032
Meta-analysis ¢ 0.14 (0.08,0.19) 664 2e-06
COPD vs Healthy, smoking stratified

GSE37147 current BAE — 0.02 (-0.15,0.18) 99 0.85
GSE37147 former BAE - 0.15(0.05,0.24) 139  0.0037
GSE5058 current SAE -0.27 (-0.55,0.00) 26  0.06
IUCPQ current lung I 0.16 (-0.04,0.37) 96  0.12
IUCPQ former lung - 0.09 (-0.03,0.20) 303 0.13
IlUCPQ never lung 0.16(-0.19,0.50) 39 0.38
Meta-analysis 2 0.08 (-0.01,0.16) 664 0.071
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American Journal of Respiratory and Critical Care Medicine 2020



(C)

Smoking Non-smoking Weight Weight
Study Events Total Events Total Odds Ratio OR 95%—Cl (fixed) (random)
X. Chen 2020 3 14 28 125 e 0.94 [0.25; 3.62] 16.9% 16.5%
W. Guan 2020 17 137 49 948 —_ 2.60 [1.45; 4.66] 41.4%  29.9%
C. Huang 2020 0 3 13 38 * 0.27 [0.01; 5.62] 8.4% 5.0%
W. Liu 2020 3 5 8 73 i——— 1219 [1.76;84.31] 1.6%  10.3%
X. Yang 2020 0 2 32 50 + T 0.11 [0.01; 2.50] 11.5% 4.9%
F. Zhou 2020 5 11 49 180 +— 2.23 [0.65; 7.63] 11.8% 18.1%
J. Zhang 2020 6 9 52 131 T 3.04 [0.73;1269] 85% 15.3%
Fixed effect model 181 1545 <> 1.98 [1.29; 3.05] 100.0% -
Random effects model <= 1.97 [0.95; 4.10] == 100.0%
Heterogeneity: I = 44%, ° = 0.3797, p = 0.10 ' J J '

0.01 0.1 1 10 100

USZ siosine () Ynversitat J Med Virol. 2020;1-7



Sind Raucher mehr auffallig fur eine Covid19 Infekt?
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Table 3 Subgroup analyses showing hazard ratio for mortality, according to age classes. Multiple imputation analysis, N = 3894 patients and

N = 712 deaths.

Age classes

18—64 years 65—74 years >75 years
Patient at risk 1761 808 1315
Death 81 145 486
Person-days 26417 15,437 22,032
Death Rate, x1,000 PD 3.1 9.4 221

HR (95% Q) HR (95% C1) HR (95% Cl)
Gender
Female -1- -1- -1-
Male 143 (0.69-2.96) 1.87(1.33-2.64) 131 (1.07-161)
Hypertension
No -1- -1- -1-
Yes 085 (054-133) 0.92 (0.61-1.39) 087 (067-1.14)
Diabetes
No -1- -1- -1-
Yes 2.00 (1.15-3.50) 0.86 (0.59-1.25) 096 (0.78—1.19)
Myocardial infarction
No -1- -1- -1-
Yes 1.19 (0.43-328) 1.28 (0.75-2.20) 1.06 (0.82-139)
Heart Failure
No -1- -1- -1-
Yes 138 (0.56—337) 1.12 (0.66—1.92) 095 (0.74—-123)
Cancer
No -1- -1- -1-
Yes 476 (246—921) 1.65 (0.95—2.86) 1.10 (0.86—1.40)
Lung disease
No -1- -1- -1-
Yes 1.09 (0.41-2.88) 1.76 (1.16—-2.67) 1.11 (0.89—1.39)

Obesity, BMI >30 kg/m*
No

% e

M

A=

Yes 136 (0.75—2.46) 1.50 (0.92—2.45) 1.05 (0.73—1.52)
Smoking

Non-smoker -1- -1- -1-

Current Smoker 1.09 (047—-249) 0.66 (0.39-1.11) 1.02 (0.71-146)
CRP, mg/L

<3 -1- -1- -1-

3-10 3.87 (1.74-8.60) 1.50 (0.81-2.78) 3.04 (2.19-422)
>10 3.75(192-7.34) 1.19 (0.68—2.08) 266 (1.62—435)
eGFR, CKD stage,mL/min/1.73 m*

>90 -1- -1- -1-

60—89 1.76 (094-3.32) 1.49 (0.86-2.59) 1.10 (0.61-2.01)
45-59 3.30 (1.46-7.46) 1.93(1.11-3.37) 1.84 (1.02-3.32)
30-44 324 (1.41-745) 3.33(1.78-6.23) 236 (1.38-4.02)
15-29 13.89 (3.09-62.5) 4.86 (2.18—-10.82) 3.00 (1.62—-5.54)
<15 6.65 (1.66—26.73) 4.77 (1.63-13.9) 3.65 (1.92—-6.96)

Controlling for gender, diabetes, hypertension, history of myocardial infarction, heart failure, chronic pulmonary disease, chronic kidney disease,
CRP, obesity, smoking habit and anti-COVID19 drugs during hospitalization as fixed effects and repeated measures within hospital.
Abbreviation. BMI: body mass index; CKD: chronic kidney disease; CRP: C-reactive protein; eGFR: glomerular filtration rate; PD: person-days.

Usz Ls.lnivelr;i}ézltz ( ﬁ;ﬁ‘ ‘ U.r.\iver“iitit
pital ZUrich ey’ Zirich Nutrition, Metabolism & Cardiovascular Diseases (2020) 30, 1899-1913



Weniger Raucher hospitalisiert fur Covid-19 Infektion

Study

Guan et al.9
Chen et al.10
Zhou etal.11

Mo et al.12
Zhanget al.13
Wan et al. 14
Liuetalls
Huang et al. 16
Zhang, Caiet al.17
Shietal.18 (1)
Yang, Yuetal.19
Kim et al.20 (2)
CDC21 (3)
Lietal22

Wang et al.23
Fenget al24
Jietal25§

Goyal et al. 26

Overall
Q=50.39, p=0.00, 12=66%

Random-effects meta-analysis
Prevalence odds ratio (POR) of current smoking
(gender and age-adjusted)

OR (95% CI)
.- 0.39 ( 0.31,
- 0.11 ( 0.06,
—— 0.15 ( 0.08,
—-— 0.11 ( 0.0,
-— 0.05 ( 0.01,
R 0.21 ( 0.10,
—_— 0.22 ( 0.08,
—_—— 0.16 ( 0.04,
—-— 0.21 ( 0.15,
S 0.27 ( 0.19,
—— 0.09 ( 0.02,
| . > 1.94 ( 0.40,
- 0.19 ( 0.13,
—.— 0.25 ( 0.17,
-—-— 0.40 ( 0.21,
- 0.29 ( 0.20,
—— 0.28 ( 0.16,
0.53 ( 0.30,

L 2 0.24 ( 0.19,

: ‘ . P <0.00
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0.48)
0.21)
0.30)
0.28)
0.19)
0.46)
0.61)
0.61)
0.30)
0.40)
0.41)
9.33)
0.29)
0.36)
0.78)
0.43)
0.49)
0.94)

0.30)

1

% Weight
9.4
5.8
5.5
4.1
2.1
4.8
3.4
2.3
8.3
8.1
1.9
1.8
7.7
8.2
5.7
8.2
6.4
6.4

100.0

Farsalinos K et al, Ther Adv Chronic Dis 2020, Vol. 11: 1-14



Haben Raucher eine schlechtere Prognose bei eine Covid19 Infekt?
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Raucher haben eine schlechte Prognose bei Covid-19 Infektion

Random-effects meta-analysis
Current (vs. non-current) smoking and adverse outcome
Published studies

Study '
Guan et al.9 &
Chen et al. 10 —m
Zhou et al.11 —
Mo et al.12 l
Zhang et al.13 - >
Wan et al. 14 -—
Liu et al.15 S >
Huang et al. 16 -
Zhang, Caietal.17 —l-'—
Shietal.18 -
Yang, Yuetal19 '——r—
Kim et al.20 - >
cDC21 -—
Liet al.22 ———
Wang et al.23 0
Feng et al.24 —I—
Jietal25 —=
Goyal et al.26 —ll—‘—
Overall ‘
Q=29.73, p=0.03, 12=43%
0 2 4 6 8 10 12 14

OR
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OR (95% CI)
2.60 (1.45, 4.66)
2.06 (0.64, 6.66)
2.23 (0.65, 7.63)
1.68 (0.30, 9.45)
7.30 (0.34,154.96)
0.28 (0.03, 2.31)

12.19 (1.76, 84.31)
0.27 (0.01, 5.62)
1.17 (0.41, 3.39)
1.60 (0.64, 4.04)
0.11 (0.01, 2.50)
3.00 (0.37, 24.29)
0.51(0.19, 1.36)
0.81(0.43, 1.54)
3.93 (1.30, 11.93)
1.85(0.97, 3.54)
2.10(0.75, 5.93)
0.86 (0.32, 2.29)

1.53 (1.06, 2.20)

P=0.022

% Weight
10.9
5.9
55
34
1.3
2.5
2.9
1.3
6.6
17
1.3
2.5
7.2
10.3
6.3
10.3
6.8
72

100.0

Farsalinos K et al, Ther Adv Chronic Dis 2020, Vol. 11: 1-14



Hoher Mortalitat Risiko bei Raucher mit Covid-Infektion

Table 3

Model 2 logistic regression with adjusted odds ratios, model summary, and model comparison statistics (N = 440).
Coefficient B SE Wald RR 95% RR Odds CI AOR 95% AOR Odds CI
Age 0.06 0.01 5.80 1.66 [1.55, 2.24]' 175" [1.46, 2.12]°
Gender <341 0.54 —2.60 0.26" [0.08, 0.68] 0.25 [0.08, 0.66]
Race —0.09 0.28 —0.34 0.91 [0.54, 1.52] 0.91 [0.53, 1.58]
BMI —0.01 0.02 —0.81 0.94% [0.80, 1.101% 0.94“ [0.81, 1.091
Immunodeficiency Syndromes 1.49 0.36 413 367 [2.06, 5.88] 4.42""" [2.24, 9.28]
Pulmonary Diseases 0.76 0.31 2.49 2.00" [1.18, 3.29] 2:14* [1.19, 3.98]
Oncologic Diseases —-0.03 0.23 —-0.13 0.97 [0.64, 1.46] 0.97 [0.62, 1.52]
Gastrointestinal Diseases -0.21 0.28 —0.76 0.82 [0.49, 1.35] 0.81 [0.47, 1.39]
Renal Diseases 0.39 0.24 1.62 1.45 [0.93, 2.18] 1.48 [0.92, 2.39]
Hematologic Diseases 0.06 0.21 0.27 1.06 [0.72, 1.53] 1.06 [0.70, 1.59]
Endocrine Diseases 0.60 0.19 3.09 177 [1.23, 2.40] 1.83" [1.25, 2.69]
Cardiovascular Diseases -0.10 0.33 —0.31 0.91 [0.49, 1.64] 0.90 [0.47,1.73]

Neurologic Problems 0.20 0.22 0.91 [0.80, 1.79] [0.79, 1.90]
Lifetime Tobacco User 0.82 0.24 3.42 @ [1.39, 3.10] @ [1.43, 3.68]

(D) s Addictive Behaviors 113 (2021)
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Smoking and COVID-19 Disease Progression

Study

CDC COVID-19 Response Team (US)
Chen T, et al

Dong X, et al.
Feng, etal.

Goyal P, et al (US)
Guan WJ, et al.
Huang C, et al.

Kim ES, et al. (Korea)
Li X, et al

LiuW, et al.

Mo P, et al.

ShiY, et al.

Wan S, et al.

Wang R, et al

+

L 4

Yang X, et al.
Yao Q, et al
Zhang JJ, et al.
Zhang X et al
Zhou F, et al.
Overall (I-squared = 38.0%, p = 0.048)

NOTE: Weights are from random effects analysis

OR (95% Cl)

2.60 (1.82, 3.73)
1.31 (0.51, 3.33)
1.15 (0.03, 38.88)
1.91 (1.00, 3.64)
0.86 (0.32, 2.29)
3.25 (1.89, 5.59)
0.27 (0.01, 5.62)
3.17 (0.39, 25.58)
1.38 (0.88, 2.17)

12.19 (1.76, 84.31)

1.68 (0.30, 9.45)
1.60 (0.64, 4.04)
0.28 (0.03, 2.31)
3.93 (1.30, 11.93)
0.11 (0.01, 2.50)

11.18 (1.11, 112.83)

3.04 (0.73, 12.69)
1.17 (0.41, 3.39)
2.23 (0.65, 7.63)
1.91 (1.42, 2.59)

%
Weight

14.49
6.63
0.71
9.95
6.23
11.47
0.94
1.87
12.97
2.15
2.61
6.74
1.83
5.26
0.91
1.56
3.58
5.59
4.52
100.00
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Risiko fur einen schweren Verlauf bei Covid19 Infekt

USZ

I. Personen ab 65 Jahren
Il. Schwangere Frauen
lll. Erwachsene mit folgenden Vorerkrankungen:

1. Bluthochdruck
— Arterielle Hypertonie mit Endorganschaden

— Therapie-resistente arterielle Hypertonie

2. Herz-Kreislauf-Erkrankungen
2.1 Generelle Kriterien
— Patient/innen mit Dyspnoe funktionelle Klasse NYHA [I-IV und NT-Pro BNP > 125 pg/ml

— Patient/innen mit mindestens 2 kardiovaskuléren Risikofaktoren (einer davon Diabetes oder
arterielle Hypertonie)

- Vorgéangiger Schlaganfall und/oder symptomatische Vaskulopathie
— Chronische Niereninsuffizienz (Stadium 3, GFR <60ml/min)
2.2 Andere Kriterien

2.2.1 Koronare Herzkrankheit
— Myokardinfarkt (STEMI und NSTEMI) in den letzten 12 Monaten

— Symptomatisches chronisches Koronarsyndrom trotz medizinischer Therapie (unabhangig von
allfalliger vorheriger Revaskularisierung)

2.2.2 Erkrankung der Herzklappen

- Mittelschwere oder schwere Stenose und/oder Regurgitation zusatzlich zu mindestens einem
generellen Kriterium

— Jeglicher chirurgischer oder perkutaner Klappenersatz zusatzlich zu mindestens einem
generellen Kriterium

2.2.3 Herzinsuffizienz

- Patient/innen mit Dyspnoe funktionelle Klasse NYHA II-IV oder NT-Pro BNP > 125pg/ml trotz
medizinischer Therapie jeglicher LVEF (HFpEF, HFmrEF, HFrEF)

— Kardiomyopathie jeglicher Ursache
— Pulmonalarterielle Hypertonie
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Covid19 und Tabakkonsum

»lt is possible that the period of self-isolation and lockdown restrictions during this
pandemic could be used by some as an opportunity to quit smoking, but
realistically only a minority of people will achieve cessation.

For the majority, the increased stress of a potentially fatal disease, possibility of
loss of employment, feelings of insecurity, confinement, and boredom, could
increase the desire to smoke.

During the financial collapse of 2008, tobacco shares were one of the only shares
to increase.»

van Zyl-Smit R et al, Lancet Respiratory 2020
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TAKE HOME MESSAGES

Tabak/Nikotin Konsum sind Risikofaktoren fur Infekt, ob das auch fur Covid19 wabhr ist, ist nicht klar
Es gibt aber keine Daten dass Rauchen einen Schutzfaktor ist.

Tabak/Nikotin Konsumenten haben haufiger schweren Verlaufe bei Covid19-Infekt

In eine Ausnahme-Situationen ist fur viele Personen schwieriger ein Entwéhnung wahrzunehmen.
Desto wichtig ist die Tabak/Nikotin Konsumenten zu helfen!

Usz Universitdts ‘ T* Universitit
Spital Zirich , Ziirich™
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