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Cigarettesmoke

AROS reactive oxygen species: superoxideJ@202, singletD2]
ARSN: reactive nitrogen species

Acellularderived ROS/RNS are produced by enzymatic systems,
iIncluding NADPH oxidase (NOX), mitochondrial respiration,
xanthine/xanthine oxidase, and nitric oxide synthase (NOS)

AAntioxidants 2022 Sep 16;11(9):1829
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AH,O, can react with R in a norenzymatic manner (Fenton
reaction), resulting in the oxidation of ¥do Fe**

|

AFormation of the hydroxyl radice@H). Moreover, the @ tradical
can react with F& with the generation ofOH
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Cigarettecompounds
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Abenzoquinone

A8-isoprostane, dipid peroxidationproduct,increasedl5 minutes
after combustion

Ahydrogenperoxideincreased30 minutesafter smoke exposure

A vander VaartH, PostmaDS TimensW, ten HackerNH. Acute effects aiigarettesmoke orinflammation
andoxidativestress: a reviewl horax 2004 Aug;59(8):71231.
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Acétone
{solvente)
*Naftilamine

Acido cianidrico
(gid utilizzato nelle camere a gas)

Méthanol (detergente)
{Carburant pour fusée) B qvetmie
‘Plrene —& 3 Toluene
M';' —_— (solvente industriale)
Nicotina y —mm]
wwm come erbicida el insetficida ]
*Cadmium - ______*Dibenzacridine
4 *Polonio 210
{metallo utilizzalo nelle batterie) ( radioativa)

Monossido di carbonio
(gas di scarico) DDT

*Cloruro di vinile
(utiizzato nelle materie plastiche)
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Mainorgansdamaged

AEndotheliadysfunction
Endothelialcelldeathby apoptosisor necrosis

APulmonarydamagemithocondrialdamage, metaplasia

ARenalinjury

AHigashiHypertensRes. 2023 Dec;46(12):262678
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Pathways

cigarette smoke

I
I I I I

quinones, redox- ? methyl vinyl ketone,
active metals, crotonaldehyde,
peroxy acids, ...... acrolein, ......
clgareﬂ:e CE”UIEr ROS
smoke- sources (NOX,
born ’ : mitochondria,
ROS chemical reaction uncoupled eNOS)
\., 1 |
ROS — | J antioxidant system

Antioxidants2023 12(9), 1732
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MADPH oxidase

Xanthine oxidase ROCK

Cyclooxygenase
Mitochondrial electron transport

L 1 R w

S0D inactivation «—— [ ROS ] Inflammation +— eNOS inactivation

— J,\l

MAPK ~ OxLDL — [NO inactivation [NO production 4]

Voo

Fedox transcriptional faciors
(e.g.. NF-kB, AP-1)

} '

Fedox gene expression EPC mobilization +
(e.g., VCAM-1, ICAM-1, MCP-1) n

l 1.

l Endothelial dysfunction

F 1
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Mainantioxidantsystems

AGluthatione:Glutathione peroxidases (Gpxs) are an intriguing class of
oxidative stress defense enzymes that typically (though not always)
feature a selenocysteine residue in their active sites. Selenocysteine,
sometimes called the 21st amino acid, is sometimes found in the
active sites of redeactive enzymes

ASuperoxide dismutase

AVitamin C

Alnt J Health Sci (Qassim). 2018 Maw;12(3):893.Younus
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Study oxidativestress irsmokers clinica
functionalanalysis

/3\54,smokers undergoing a smoking cessation program were recruited
Fad {FyiQl yRNBI Kz2aLAdFts {FLASY

Aoutpatients smoking cessation service. The patients were subdivided
Into two subgroups:

APatients with COPD and patients without COPD: IT<70%

Minerva Medica 2025
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Methods

AThe following tests were performed after last cigarette smoked:

AE-CO detection
ACIF3SaiNRYQa GSad z /!¢

ASpirometry with 3 maneuvers choosing the best one
ALaboratory test with vitamin D dosage on venous blood

AMassspectrophotometry on saliva sample: 10 ml
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Results 1

Non-COPD COPD p e
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FEV1 23 (1.8-3) 2.1 (L.7-2.6) 0.16
BMI 26 (23-28) 25 (23-29) 0.6
Pack-years 35 (30-40) 35 (30-40) 09
Fagestrom’s 5 (4-6) 5 (5-6) 0.8
FVvC 89 (80-100) 88 (74-97) 0.3
CAT 11 (10-13) 12 (10-17) 0.1
HR 72 (70-78) 75 (72-85) 0.06
FEF 25/75% 65 (61-81) 42 (34-51) 0.0006
Onset 17 (15-18) 17.5  (15-19) 0.4
eCO 28 (28-37) 21 (16-35) 0.01
cigarettes/day 25 (20-25) 15 (15-20) 0.0001
Vitamion D 25 (22-28) 28 (26-29) 0.03
d-ROMs 139 (130-167) 127 (117-138) 0.01
Bap 3,735(3,280-4,933) 4,532(3,668-6,049) 0.10

D-ROMs Carratelli unit 1 unit=0.8 mg



Results 2

Relationship of independent variables witFRDMs
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Table 2
Multiregression analysis, dROMs dependent variable

Coeff SE p
Pack-years 0.2 0.5 0.02
Cigarette/day -1.1 0.6 0.04
eCO -0.8 0.5 0.1
Vitamin D -0.1 1.1 0.9
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Conclusions

APackyearsandcigarettdday are factorsassociatedvith high
oxidativestress

ANon-COPDpatientshad higheroxidativelevel due to

A-exposure tanighest numberof cigarettdday
B- areducedlevel ofvitaminD






Skin damage by ROS

AUV RADIATION EXPOSURE IN SMOKERS

ABasal keratinocytes, stem cells in the hair follicles, and melanocytes are
highly sensitive.

AMechanisms:
A1 ionization of cellular water and generation of shiived free radicals,

A2 irreversible doublestranded breaks in nuclear and mitochondrial
deoxyribonucleic acid (DNA), and inflammation

J Am Acad Dermatol. 2019 Aug;81(2):558-567.



Exposure to UV In smokers

ARadiodermatitiRD) RIesionsare rangingfrom mild erythemaand
pruritusto tissuenecrosis

ACigarette smoke condensate was clearly phototoxic

APlakzekBr JDermatol 2004
(Singh et al., 2016).



Inflammation

ACellular damage induced by radiation, especially in the mitotic phase,
triggers an inflammatory cascade that leads to

l

the modification of cytokines, changes in the cell cycle and even
promotes DNA damage



UVB

ARecent study showed that UVB irradiation to keratinocytes induced
Abiphasic activation of Nox

ATreatment of cells with NAC, a potent ROS scavenger, suppresded IL
production and cytotoxicity in response to UVB irradiation.

AIL-6 production and cytotoxicity

ABiochem Biophys Rep. 2018 Mar 30;1457
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Neck Right clavicular and cervical Left clavicular and cervical region
10N




Connectivitis, skin aging




Skin xerosis










Connective damage

ADermal connective tissue collagen acts as a dynamic scaffold for the
attachment of cells, critically regulating their function, and is also a
repository and regulator of potent biological mediators

AQuan C J Biomed Sci. 2015 Jul 28;22(1):62.



Smoke exposure

AROSspecies

ACigarettesmoke

More than 4,000compounds
APolycycli@aromatichydrocarbonsmetals aromaticamines
superoxide hydrogenperoxide hydroxylradicals nitric oxide



pathway

AThiscellsizerelated ROS generatiocausescellularoxidative
damage.Therearetwo majorsourcesof ROS in humaskin NADPH
oxidase(NOX) ircellmembranesand mitochondria

Aln humanskin, mitochondriaare asignificantsource of ROS
generation.

AROSstimulate matrix metalloproteinases

N

+ MMPs -TGH
Inhibition of ECM collagen
production



pathophysiology

AReduced fibroblasts size stimulates intracellular ROS generation. In
the young human skin dermis, intact collagen fibrils interact with
cells to maintain normal cell spreading and size

Aln contrast, in the aged human skin dermis, broken collagen fibrils are
unable to support normal cell spreading,



aging

Young Aged
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Laboratory parameters

Hematological
pParameters
(M = 19)

Prortein
biomarkers
(N = 17)

Hemoglobin,
lymphocytes,
MLE,
WEBC

Albumin,
CRP,
LDH,
salivary
proteins,
THNF

Multiple walidation
studies for hemoglobin,
Iymphocytesleukocytes”
neutrophil count and
MNLR

Most frequently
associated with
mucositis

Cmly albumin walidarved
in more than one study
Significant associations
only for mucositis
Dominarted by few
studies

Koch et al A systematic review.

Radiother Oncol. 2025 Feb;203:110689.

Longitudinal
maonitoring over
time possible
Routinely
collected in
clinical practice
Cost-effective,
fast measurement

Measurement
comparablyv
cheap for
established
markers
Minimally
inwvasive
collection (saliva,
plasma)
Longitudinal
Monitoring over

rirma mueesibla

Unspecific markers,
influenced by
numerous factors
{infectiomn,
nuitritional statas,
comorbidities etc.)

Blood levels may
depend on tissue-
specific expression
Biological function
can be conrext-
dependent (infection,
nutritional status
erc. )

Some proteins are
unstable and prone to
degradarion
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(::m} Acido cianidrico
*Naftilamine g8 "“h:"’m“* ER S O]
; maoniaca
Méthanol —— (detergente)
(Carburant pour fusée) B qvetmie
*Pirene — | Toluene
["‘"’:L';' —t (solvente industriale)
Nicotina 1 (veleno vicente)
(impiegata come erbicida et insetticida)
*Cadmium = ______*Dibenzacridine
L *Polonio 210
(metallo utilizzalo nelle batterie) ( radicattiva)
Monossido di carbonio DDT
{gas di scarico) (inseticida)
*Clorure di vinile o :
(utilizzato nelle materie plastiche) Soslanze note come cancerigene




5 A'S OF TOBACCO CESSATION
5 A's Model for Helping Patients Quit Using Tobacco

Ask all patients about tobacco use at
every visit and record their status

Advise in a clear, strong & personalized manner
every tobacco users to stop using tobacco and
non-tobacco users to remain tobacco-free

Help all tobacco users to stop based on
their willingness to quit with a quit plan

Schedule follow-up contact,
either in person or by telephone




Skin senescence







CT scan patterns







Interstitial groundglass
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Paziente fumatore le 5 A:ask,advice,assess,assist,arrange




Valutazione fumatore : dispnea

» QUESTIONARIO MODIFICATO MRC PER LA DISPNEA?

Per favore barrare la casella che Vi riguarda / (una sola casella) / (Gradi 0-4)
mMRC Ho dispnea solo per sforzi intensi.

Grado 0. -

mMRC Mi manca il fiato se cammino veloce (o corsa) 0

Grado 1. in piano o in lieve salita.

mMRC Su percorsi piani cammino pil lentamente dei

Grado 2. coetanei, oppure ho necessita di fermarmi per :I
respirare quando cammino a passo normale.

mMRC Ho necessita di fermarmi per respirare dopo aver )

Grado 3. camminato in piano per circa 100 metri o per pochi minuti.

mMRC Mi manca il fiato a riposo per uscire di casa o per 0

Grado 4. vestirmi/spogliarmi.
*Fletcher CM. BMJ 1960; 2:1662.



Risks for the skin

Atreatment; smokers and egmokers have a higher risk of developing
severe psoriasis than nonsmokers, and this risk is directly related to
the intensity of the habit (number of cigarettes smoked per day) and
cumulative consumption

A(packyears, calculated by multiplying the number of packs smoked
per day by the number of years the person has smoked).



Skin effects

ASlowing down wound healing
Aln recent years, a large number of studies have shown a

Arelationship between smoking and psoriasi8.EFrom an analysis of
this research we have been able to draw the following conclusions:
smoking is associated with an increased risk of developing psoriasis,
particularly the pustular forms, and this association is particularly
significant

Ain women; smoking reduces the response to psoriasis



warty lesion

&.* N“"



crusted lesion




Pitiriasi di gibert




Psoriasis







Toxic compounds

AAcetaldehyde

AAromatic amines

AArsenic, Benzene,Beryllium (a toxic metal)
A1,3cButadiene (a hazardous gas)

ACadmium (a toxic metal),Chromium (a metallic
element),Cumene,Ethylene oxide

AFormaldehyde,Nickel (a metallic element)
APolonium210 (a radioactive chemical element)

APolycyclic aromatic hydrocarbons (PAHS), Tobapewific
nitrosamines,Vinyl chloride



Occupational tobacco

ASeveral studies have reported the development of occupational
tobacco dermatitis among tobacco farm workers and workers
employed in cigarette and cigar factories.116,117 Furthermore,
smoking itself can cause contact dermatitis, most often affecting the
face and hands.






Smokers and covid 19

ACharacteristics

ASeverity Mortality

AOR (95% CI) OR (95% CI)

ASmoking status

ANever: OR severity 1.04 (0-8178) OR mortality 0.48 (0.ZB96)
AComorbidities

AOR severity 1.74 (1.1559) OR mortality 2.49 (1.5145)

Acta Biomed. 2020 Aug 27;91(3):e2020062. doi:
10.23750/abm.v91i3.10373.



Studio smokeovid

Characteristics

Severity

OR (95% CI)

Smoking status

Never 1.00

Current 0.86 (0.51-1.45)
Ex 1.40 (1.10-1.78)

Mortality
OR (95% CI)

1.00
1.18 (0.64-2.19)
1.27 (0.90-1.79)



Casi covid sequiti 2020

Lover 100 cases followed in 2 medical wards in 2
months

AMean age >65
A mortality 510%
ASmokers 30%, 50% former smokers



Which area of chronic disease has been most impacted What are the two most common co-occurring chronic diseases (co-morbidity)

by COVID-19 due to the reduction in care? (n=200) most impacted by COVID-19 due to the reduction in care? (n=183)

Diabetes
. Diabetes & Hypertension

her
Diabetes & COPD

COPD
COPD & Heart failure

e
Fper—— Diabetes & Heart disease
Heart disease Diabetes & Depression
Asthma COPD & Heart disease
Depression & Dementia
Cancer COPD & Hypertension
Obesity management Depression & Hypertension
Chronic kidney disease Depression & COPD
Stroke Diabetes & Heart failure
ﬁ E‘i 1'0 1'5 2'0 25 .‘;0 315 4‘0 o 5 1'0 1?5 20 2'5 30
Respondents, % Respondents, %

COPD=chronic obstructive pulmonary disorder. Combinations with more than five responses were presented for the two most o ing chronic di




Linfocitopenia
hypovitaminosi®
reticularpattern



Staging malattia polmonare

Al stadio:undefined symptoms
II STADIO:mild pneumoniacon polipnea
Il STADIO:severe pneumonia febbre, FR>30

IV STADIO: ARDS lieve P/F >200
moderata P/F <200, GRAVE P/F<100 o
+ {¢!5Lh YRAatTdzyl A2y S RQZNHI Yy 2

VI STADIO:ipotensione



terapie

Aprima ondata: idrossiclorochina, ritonaadarunavir
Remdesivir unico antivirale approvato
steroidi
0ssigeno
cpap se Sp0O2 <92%, FR>28
antibiotici
PRONAZIONE



Diagnostica COPD

Diagnosi
confermata
alla spirometria

VEMS/CVF
post-broncodilatatore <0.7

Valutazione di gravita
della limitazione
al flusso aereo

Grado

GOLD 1
GoLD 2
GOLD 3

GOLD 4

VEMS
(%% del predeto)

=80
50-79
30-49

<30

Valutazione
di sintomifrischio
di riacutizzazioni

Storia di
riacutizzazioni
moderate o gravi

=2 oppure

=1 con o
ricovero

ospedaliero

=

L L LT PR

0 appure 1
(senza ricovero A
ospedaliero)

m

mMRC 0-1 | mMRC =2
CAT <10 CAT =10

Sintomi



COPD and smoke

Alncremento mortalita COPD da covid

AJ Med Virol. 2021 Mar;93(3):123241. doi: 10.1002/jmv.26585.



COPD and survival

function of survival

1.0 factor
1
M2
—+— 1-truncated
+— 2truncated
0,87
©
2
= 067
3
I
Q
2
8
3 047
£
3
o
0,27
+
0,04

time weeks



Smoke and dermatitis

Atopic dermatitis
Smoke exposure
OR 1.5

Dermatology 2018;234:186i 191



Manifestazioni delle estremita

Orange
discolorations at the
end of the nail beds
of her fingers

Wiley, Australas J
Dermatol. 2020
Nov;61(4).e467
e468. doi:
10.1111/ajd.13400




acroclianosi

AmJ
Dermopathol
2021




infiltrate of neutrophils and lymphocytes of the perivascular zone and in the adjacent
tissue.

The vascular walls were thickened by exudation of fibrin and inflammatory cells, with
degeneration of endothelial cells




Eruzionl cutanee

J Eur Acad Dermatol Venereol. 2020
Jul;34(7):e30@307. doi:
10.1111/jdv.16530.



Ipereattivita cutanea




Covid and bullous dermatitis

2 MAYD FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS AESERVED



LES manifestazioni eritemadcscoidi




Acro-hyschemic , variceHe




Operatore sanitario




Manifestations

Predominanthy
irmeolved site:
trunk, limbs

maoulopap

rasn

Predominantly
invokeed site:
trunk

Predomanarty
invoksed siter
trunk

Predomanantly
imeched sites
lower limbs, feet

Predominantty
imoived site:
lorwver Bmbs

Predominanthy
inwoheed site:
Icraver limbs

Dermatology 2021;237:1i 12




Manifestazioni radiologiche
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COVID-19 — Regione Europea dell’lOMS

yyordtiean  COVID-19 situation in the WHO European Region oo More information
wwwwmfuope data as of: 14 April 2020, 10:00 (CET) e
- Total confirmed cases Total ¢
; 3 (7 eays) T 944, 294 €
United (37,013) 88,621
Kingdom Cases |ast J days: Dei
Spain (34.464) 169496 2 5 7 i O 5 8 :
Turkey (30,832) 41,049 rodz cumalatvs nodence n
Italy (26,969) 159,516 . m;‘ ?3 - Em-c.r- -
Gernr::ny gz:jzz: 12::3‘:8 Cumulative confirmed ca:
Rusgsia 102
Federation 1M
Belgium (9.775) 30,589 —
Netherlands (7,748) 26,951 -




Terapia intensiva Covid
Pneumologia Covid
Malattie Infettive
Medicina Interna Covid

Oltre 100 casi sequiti in 2 reparti in 2 mesi
Eta media >65
Mortalita 5-10%



TRIAGE
EARLY SUPPORT THERSARMWLE

COLLECTIONREATMENT OF RESPIRATORY
FAILURE AND ARDREATMENT OF SEPTIC
SHOCKPREVENTION OF COMPLICAFTIONS
TREATMENT AGAINST SARS



| STADIGIntomi aspecifici

Il STADIO:polmonite non grave con polipnea

Il STADIO:polmonite grave febbre, FR>30

IV STADIO: ARDS lieve P/F >200

moderata P/F <200, GRAVE P/F<100 o

+ { ¢! 5Lh YRA&Fdzyl A2yS RQ2NZ

VISTADIO:Ipotensione



FIRSWAVEIDROSSICLOROCHRAONAVIR

DARUNAVIR

REMDESIVIINICO ANTIVIRALE APPROVATO
STEROIDI

OSSIGENO

CPARe Sp0O2 <92%, FR>28

ANTIBIOTICI



POPOLAZIONE STUDIO COSMO-IT



_infocitopenia
povitaminosi D
guadro reticolenodulare




UOMO 5AA EX FUMATORE, IPERTESO
GIUNGE AL DEA PER DISANNHRAAVESCENTE
RIALZO FEBBRILE.

FR 28, TACHICARM&AD2/FIO2= 200


















Assenza di nicotina

Mucleus
Accumbens  Aqgonijsta parziale
« Legame ad alta affinita ai recettori nicotinicl a,p,

Vareniclina

el Ll + Tyrnover di dopamina ridotto rispetto alla stimolazione
nicotinica
:: o Prospettive terapeutiche

+ Controllo dei sintomi da sospensione
+ Controllo del craving

Recettore nicotinico o, P,

Presenza di nicotina

Nucleus Antagonista

T Sl + Legame preferenziale per i recettori nicotinici c,p,
+ Turnover di dopamina ridotto rispetto alla stimolazione

nicotinica
Vareniclina Popamina  progpettive terapeutiche
:: Q + Controllo dei sintomi da sospensione
Q + Controllo del craving
+ Minor piacere nel fumare
Recettore nicotinico o, B, + Prevenzione delle ricadute

Keating GM, et al. CNE Drygs. 2006, Rollema H, et al. Newrophanmacology. 2006,



Trials varenicline

ANIDES: analisi comparativa di 2 studi randomizzati
Vs bupropione 150 x 2 o placebo per 12 wk

44% vs 29 vs 17
OR 3.6

A 56 wk 22% continuava in astensione vs 15 vs 9 con OR 2.8



Varenicline vs NRT

AAubin et al

ARandomizz a 52 wk

Varenicline 12 wk vs NRT da 21 a 7 mg/die patch 10 wk
Abstinance 55% vs 43 con eventi avversi 80% vs 70
OR 1.7

Cefalea 19 vs 8%

Nausea 37 vs 9%



Mantenimento varenicline

ATonstad

AGli astenuti per 7 gg proseguivano con placebo o varenicline full
dosage for additional 12 wk

Astensione 70 vs 49% ha continuato ad aastenersi



Epidemiology

AMore than one billion of smokers round the world

AMales are prevalent, but increasing number of female smokers are
being observed (27% vs 23%)

AYoung people in more than 30% of people.



Varenicline in BPCO

ATaskhin

Varenicline vs placebo

OR 8 dopo 12 wk con 42% astinenza
E ad un anno 18% vs 5

EA minimi 3%



Epidemiology

° 5 million people die prematurely each year, 80,000 in Italy. Risk In
life-longer smokers is 40 times higher than nonsmokers.

° Accounting for roughly 90% of lung cancer that account for 1.3
million deaths each year

°© WHO,2019



Dati epidemiologici

* Uomini
* Paesi industrializzati = 35%
* Paesiin via di sviluppo = 50%
* La prevalenza diminuisce molto lentamente

* Donne
* Paesi industrializzati = 22%
* Paesi in viadi sviluppo = 9%

* La prevalenza diminuisce in alcuni Paesi (USA, UK, Australia
e Canada), ma non in altri (Sud, Centro ed Est Europa)

1. Mackay J e Eriksen M. WHO. 2002; 2. Giovino GA. Oncogene. 2002; 3. Lemiere C e Boulet LP. Can Respir J. 2005.



Gli italiani secondo l’'abitudine al fumo

Totale Italiani (15+ anni):52,4 milioni

Non Fumatori:
34,4 milioni
65,9%

Donne:
20,1 milioni

Uomini:

14,3 milioni
56,9% 74,2%

-

Ex Fumatori:
6,3 milioni
12,1%
Uomini:

3,8 milioni
15,2%

OSSFAD - Indagine ISS-DOXA 2019

Donne:
2,5 milioni

9,3%

Fumatori:
11,6 milioni
22,0%

Donne:
4,5 milioni

Uomini:

7,1 milioni
28,0% 16,5%




Prevalenza del fumo di sigarette fra gli uomini
e le donne delle varie eta

100 -

Donne
a0 -
60 -
e Totale
D
] 15,8 iy 20,6 o
[] .
15 - 24 anni 25 -44 anni 45 - 64 anni 65 + anni
100 - L.
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Prevalenza del fumo di sigarette fra gli uomini e le
donne delle varie aree geograﬁche (%)

Uomlnl 26,3%
Donne 17,5 %

Uomini: 20,4%
Donne: 14,9% =

Totale uomini Totale donne
25,1% 16,9%

Uomini: 26,2%
Donne: 17,2%
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Prevalenza del fumo di sigarette fra
uomini e donne nelle varie
aree geografiche (%)

Totale uomini
28,0%

Uomini: 28,0%
Donne: 14.0 %

Uomini: 23,9%
Donne: 12,1% =

Uomini: 30

Donne: 22,4%
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Totale donne
16,5%






