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Cigarettesmoke

ÅROS reactive oxygen species: superoxide [O2ω-], H2O2, singlet [1O2]

ÅRSN: reactive nitrogen species

Åcellular-derived ROS/RNS are produced by enzymatic systems, 
including NADPH oxidase (NOX), mitochondrial respiration, 
xanthine/xanthine oxidase, and nitric oxide synthase (NOS)

ÅAntioxidants 2022 Sep 16;11(9):1829



pathways

ÅH2O2 can react with Fe2+ in a non-enzymatic manner (Fenton 
reaction), resulting in the oxidation of Fe2+ to Fe3+

ÅFormation of the hydroxyl radical (ωOH). Moreover, the O2
ωҍradical 

can react with Fe3+ with the generation ofωOH



Cigarettecompounds

Åbenzoquinone

Å8-isoprostane, a lipid peroxidationproduct, increased15 minutes 
after combustion

Åhydrogenperoxideincreased30 minutes after smoke exposure

Åvan derVaartH, PostmaDS, TimensW, ten HackenNH. Acute effects of cigarettesmoke on inflammation
and oxidativestress: a review. Thorax. 2004 Aug;59(8):713-21.



Carcinogensand oxidants



Mainorgansdamaged

ÅEndothelialdysfunction

Endothelialcelldeathby apoptosisor necrosis

ÅPulmonarydamage: mithocondrialdamage, metaplasia

ÅRenalinjury

ÅHigashi, HypertensRes. 2023 Dec;46(12):2670-2678



Pathways

Antioxidants2023, 12(9), 1732



Pathway



Image of interstitial inflammatory involvement



Presenceof lungnodule



Radiologicpicture



Mainantioxidantssystems

ÅGluthatione: 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 redox-active enzymes

ÅSuperoxide dismutase

ÅVitamin C

ÅInt J Health Sci (Qassim). 2018 May-Jun;12(3):88-93.Younus



SOD activity



Study : oxidativestress in smokers, clinical
functional analysis

Å54 smokers, undergoing a smoking cessation program were recruited 
ŀǘ {ŀƴǘΩ!ƴŘǊŜŀ ƘƻǎǇƛǘŀƭΣ {ŀǇƛŜƴȊŀ ¦ƴƛǾŜǊǎƛǘȅ

Åoutpatients smoking cessation service. The patients were subdivided 
into two subgroups:

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

Minerva Medica 2025



Methods

ÅThe following tests were performed after  last cigarette smoked:

ÅE-CO detection

ÅCŀƎŜǎǘǊƻƳΩǎ ǘŜǎǘ Σ /!¢

ÅSpirometry with 3 maneuvers choosing the best one

ÅLaboratory test with vitamin D dosage on venous blood

ÅMass-spectrophotometry on saliva sample: 10 ml



Results 1

D-ROMs Carratelli unit  1 unit=0.8 mg



Results 2

Relationship of independent variables with d-ROMs



Conclusions

ÅPack-yearsand cigarette/day are factors associatedwith high 
oxidativestress

ÅNon-COPD patientshadhigheroxidativelevel due to 

A-exposure to highest numberof cigarette/day 

B- a reducedlevel of vitaminD





Skin damage by ROS

ÅUV RADIATION EXPOSURE IN SMOKERS

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

ÅMechanisms:

Å1 ionization of cellular water and generation of short-lived free radicals,

Å2 irreversible double-stranded 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

ÅRadiodermatitis(RD) RD lesionsare rangingfrom mild erythemaand 
pruritus to tissuenecrosis

ÅCigarette smoke condensate was clearly phototoxic

ÅPlakzekBr J Dermatol. 2004

(Singh et al., 2016). 



inflammation

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

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



UVB

ÅRecent study showed that UVB irradiation to keratinocytes induced

Åbiphasic activation of Nox

ÅTreatment of cells with NAC, a potent ROS scavenger, suppressed IL-6 
production and cytotoxicity in response to UVB irradiation. 

ÅIL-6 production and cytotoxicity

ÅBiochem Biophys Rep. 2018 Mar 30;14:7-15.
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Connectivitis, skin aging



Skin xerosis







Connective damage

ÅDermal 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

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



Smoke exposure

ÅROS species

ÅCigarettesmoke

More than4,000 compounds

ÅPolycyclicaromatichydrocarbons, metals, aromaticamines

superoxide, hydrogenperoxide, hydroxylradicals, nitric oxide



pathway

ÅThiscellsize-relatedROS generation causescellularoxidative
damage. Thereare two major sourcesof ROS in human skin: NADPH 
oxidase(NOX) in cellmembranesand mitochondria

ÅIn human skin, mitochondriaare a significantsource of ROS 
generation.

ÅROS, stimulatematrixmetalloproteinases

+ MMPs -TGF-ʲ
Inhibition of ECM collagen 
production



pathophysiology

ÅReduced 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 

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



aging



Laboratory parameters

Koch et al A systematic review. 

Radiother Oncol. 2025 Feb;203:110689.







Skin senescence





CT scan patterns





Interstitial, groundglass





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



Valutazione fumatore : dispnea



Risks for the skin

Åtreatment; smokers and ex-smokers 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

Å(pack-years, calculated by multiplying the number of packs smoked 
per day by the number of years the person has smoked).



Skin effects

ÅSlowing down wound healing

ÅIn recent years, a large number of studies have shown a

Årelationship between smoking and psoriasis.1-8 From 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

Åin women; smoking reduces the response to psoriasis



warty lesion



crusted lesion



Pitiriasi di gibert



Psoriasis





Toxic compounds

ÅAcetaldehyde

ÅAromatic amines

ÅArsenic,  Benzene,Beryllium (a toxic metal)

Å1,3ςButadiene (a hazardous gas)

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

ÅFormaldehyde,Nickel (a metallic element)

ÅPolonium-210 (a radioactive chemical element)

ÅPolycyclic aromatic hydrocarbons (PAHs),Tobacco-specific 
nitrosamines,Vinyl chloride



Occupational tobacco

ÅSeveral 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

ÅCharacteristics

ÅSeverity Mortality

ÅOR (95% CI) OR (95% CI)

ÅSmoking status

ÅNever: OR severity 1.04 (0.61-1.78) OR mortality 0.48 (0.23-0.96)

ÅComorbidities

ÅOR severity 1.74 (1.16-2.59) OR mortality 2.49 (1.14-5.45)
Acta Biomed. 2020 Aug 27;91(3):e2020062. doi: 

10.23750/abm.v91i3.10373.



Studio smoke-covid

Characteristics

Severity Mortality

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

Smoking status

Never 1.00 1.00

Current 0.86 (0.51-1.45) 1.18 (0.64-2.19)

Ex 1.40 (1.10-1.78) 1.27 (0.90-1.79)



Casi covid seguiti 2020

Åover 100 cases followed in 2 medical wards in 2 
months

ÅMean age >65

Åmortality 5-10%

ÅSmokers 30%, 50% former smokers





Linfocitopenia
hypovitaminosisD
reticularpattern

CARATTERISTICHE CLINICO-
RADIOLOGICHE



Staging malattia polmonare

ÅI stadio:undefined symptoms
II STADIO:mild pneumoniacon polipnea
III STADIO:severe pneumonia febbre, FR>30
IV STADIO: ARDS lieve P/F >200
moderata P/F <200, GRAVE P/F<100
± {¢!5Lh ΥŘƛǎŦǳƴȊƛƻƴŜ ŘΩƻǊƎŀƴƻ
VI STADIO:ipotensione



terapie

Åprima ondata: idrossiclorochina, ritonavir-darunavir
Remdesivir unico antivirale approvato
steroidi
ossigeno
cpap se SpO2 <92%, FR>28
antibiotici
PRONAZIONE



Diagnostica COPD



COPD and smoke

ÅIncremento mortalità COPD da covid

ÅJ Med Virol. 2021 Mar;93(3):1239-1241. doi: 10.1002/jmv.26585.



COPD and survival



Smoke and dermatitis

Dermatology 2018;234:186ï191

Atopic dermatitis

Smoke exposure 

OR 1.5



Manifestazioni delle estremità

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

.

Orange 

discolorations at the 

end of the nail beds 

of her fingers



acrocianosi

Am J 

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



Eruzioni cutanee

J Eur Acad Dermatol Venereol. 2020 
Jul;34(7):e306-e307. doi: 
10.1111/jdv.16530.



Ipereattività cutanea



Covid and bullous dermatitis



LES manifestazioni eritemato-discoidi



Acro-hyschemic , varicella-like



Operatore sanitario



Dermatology 2021;237:1ï12

Manifestations 



Manifestazioni radiologiche













Terapia intensiva Covid
Pneumologia Covid
Malattie Infettive
Medicina Interna Covid

Oltre 100 casi seguiti in 2 reparti in 2 mesi
Età media >65

Mortalità 5-10%



TRIAGE
EARLY SUPPORT THERAPY -SAMPLE 

COLLECTION -TREATMENT OF RESPIRATORY 
FAILURE AND ARDS -TREATMENT OF SEPTIC 
SHOCK -PREVENTION OF COMPLICATIONS -
TREATMENT AGAINST SARS

OBIETTIVI



I STADIO:sintomi aspecifici
II STADIO:polmonite non grave con polipnea
III STADIO:polmonite grave febbre, FR>30
IV STADIO: ARDS lieve P/F >200
moderata P/F <200, GRAVE P/F<100
± {¢!5Lh ΥŘƛǎŦǳƴȊƛƻƴŜ ŘΩƻǊƎŀƴƻ
VISTADIO:ipotensione

APPROCCIO DIAGNOSTICO



FIRST WAVE: IDROSSICLOROCHINA, RITONAVIR-
DARUNAVIR
REMDESIVIRUNICO ANTIVIRALE APPROVATO
STEROIDI
OSSIGENO
CPAPse SpO2 <92%, FR>28
ANTIBIOTICI
PRONAZIONE

APPROCCIO TERAPEUTICO



POPOLAZIONE STUDIO COSMO-IT



Linfocitopenia
ipovitaminosi D

quadro reticolo-nodulare

CARATTERISTICHE CLINICO-
RADIOLOGICHE



UOMO 59 AA,EX FUMATORE, IPERTESO
GIUNGE AL DEA PER DISPNEA INGRAVESCENTE, 
RIALZO FEBBRILE.
FR 28, TACHICARDIA,PaO2/FiO2= 200

CASO CLINICO



POLMONITE BILATERALE





POST COVIDGUARIGIONE DOPO TERAPIA



FIBROSI DOPO GUARIGIONE DA COVID: 
TRATTAMENTO CON CORTISONE ALTE DOSI







Trials varenicline

ÅNIDES: 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

ÅAubin et al

ÅRandomizz 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

ÅTonstad

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

Astensione 70 vs 49% ha continuato ad aastenersi



Epidemiology

ÅMore than one billion of smokers round the world

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

ÅYoung people in more than 30% of people.



Varenicline in BPCO

ÅTaskhin 

Varenicline vs placebo

OR 8 dopo 12 wk con 42% astinenza

E ad un anno 18% vs 5

EA minimi 3%



Epidemiology

º5 million people die prematurely each year, 80,000 in Italy. Risk in 
life-longer smokers is 40 times higher than nonsmokers.

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

ºWHO,2019














