@ ESC European Heart Journal (2025) 00, 1-18 SPECIAL ARTICLE

European Society https://doi.org/10.1093/eurheartjlehaf1010 i i i ici
of Cardiology p 4 J Epidemiology, prevention, and health care policies

Nicotine and the cardiovascular system:
unmasking a global public health threat

Thomas Miinzel ® "%, Filippo Crea 2.3 Sanjay Rajagopalan4'5,
and Thomas Liischer®”:®

"Department of Cardiology, University Medical Center Mainz Germany, Johannes Gutenberg University, Langenbeckstrasse 1, Mainz 55131, Germany; *Center of Excellence of
Cardiovascular Sciences, Ospedale Isola Tiberina, Gemelli Isola, Rome, ltaly; *Department of Cardiovascular and Pulmonological Sciences, Catholic University of the Sacred Heart, Rome, ltaly;
*University Hospitals, Harrington Heart and Vascular Institute, 11100 Euclic Ave, Cleveland, OH, USA; *Case Western Reserve University School of Medicine, 10900 Euclid Ave, Cleveland,
OH, USA ; “Heart Division, Royal Brompton & Harefield Hospitals, London, UK; King's College, Cardiovascular Academic Group and Imperial College, National Heart and Lung Institute,
London, UK; and ®Center for Molecular Cardiology, University of Zurich, Wagistrasse 12, 8952 Schlieren, Switzerland

CEzlk=)
DIMERICHITZIIFORE -
ZaF> -9 IRGRIFIO- NNV ADTRIRS

European Heart Journal 2025 £ 12 B 18 H

mEE (ARFEFSESE)

[/\TXR5|E7t]IMinzel T, Crea F, Rajagopalan S, Lischer T. Nicotine and the cardiovascular system:
unmasking a global public health threat. Eur Heart J. 2025 Dec 18:ehaf1010. doi:
10.1093/eurheartj/ehaf1010. Epub ahead of print. PMID: 41406987.

(E/FEICRETI37F>X]This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is
properly cited. DEDIEX DSz @) (CR BRUTZENER THNUTHLAERA - —EWLVDZETT,

(B%5E]ACS, acute coronary syndrome; CVD, cardiovascular disease; E-Cigarette, electronic cigarette,

ONPs, oral nicotine products CV, cardiovascular

IDR%E]%‘E)?)Z(DLEP’(‘JEE OHFE. SIAXBE S TI .. CORMXIEBIIOO-RTEEIOT. BWERE
COFmXEAD>0— RUTHERRL TZELY,

€:2)

“OF SN/ miE. TRETHONEETHN. LIME(CV)DRRZHENET . YN IR I BB S AEDEE
BIEBLTVWEIN FFHTEBORTEFIND MEARIND ERZIFVNOFORRBE R, #+FEICH25)\ IR
OERZFIRESEIBENIHOET . COBERER (RUS—-2F—bXVR) TE OHEZHNIREICOVTE, ZJF>0



CV B%z#fAT23 12 DIEFTVRICEIEEAYV TS LB FENRRFIORSEZIRRUTVET .. INBOXvE—2(F, =
JF>OMEBLTRHNDE ., ZEREBEOMBIRE. LIMEOREEREFETXDOIBINCED EERRBEEXNZIA,
TUCTIFFRGOMERROZFFNEE(CHMN TVET,

BERIETIN COFmXIE. ZIF N BREERIIZE VWSIRETOTIRUIC, DIMEBRICH I 2BEENE THIERELRL
FHTOFFRID T AR T, 15 (C. FHRPEF (T IT2IL -/ -RE BB -7/ >0 N ZIF AKEEZ
EDR I ERNEF TVBCE, BUTIEDZERIDFY JEVWIEMRZ B SR OGRS IERHULTVET ., COHm(E. BX
MEESORETY/N\IEHIES (2025 £ 7 A)M MIHTEFIFYR AR/ ZIF /N OFICH I IRIEHERZ
BAGREVOEERIN TR G RO RCEDT TEKREINEUZ COIBBEEBR—HTIN LEZELE. JL-N
—HIRR. BRERZIERE, IRTOZIFVEBIC—ELTERAINS. LDAERMREIEEMEINRINERDEFEA. N
512 OEBXvT-E. DMEORERESTD. FritRO-IF ARGFEEDIEINZHCEHOBEROBEEEIRHLET .

[Graphical Abstract]

—aAFUER Sa—NIL R

w&EZ 2,30
BlE EE R AN =R Lo
CEPRE /f Y= @
o ElE

Q§§§) '%7
Nicotine @
products i BER PLZR - RIE

T R E

I E PR RS

DE R B RE

mIE OEEEF DR RESP
FEAR

gz 4 /80 AR=a¥Fyv
B

(E0®HIC

COBRIRE T} ZOFEROOME (CVINOBRE (LT 21D TIET VA CE R A ZIRMI3 12 0
FEAVE-IEIRRUET . INSOXAVE -3, FIAMRREIEPTAMERRBOM S ZREV T, B TRERISENL TS
IFVRH OB ZBERIIRE (ORI EZBHELTVET (X 1). CNEZIFVBH%Z CV SFRELVTHREECIRZYIO
BRRIDEIHARN T JBEUC, RIZFHRME BRI RZFHRSERIAL TVE T,

12 OBSRIRSZHSIEERAVE—T 1}, TNTNIAHMIBEDE, IEE. REA, ARBEMBIOTLTINIXRODE
{EDOBEMEZIRETZLZAMNELTVET,



(& 1]

TOFORRE 12 0ER

BFHNIET>X

Part

I: ZOFVHB[LIBZE

1

ZOF LB O MEREEFHF
[CERADEREBZERSIRRD
—DJTY

BFINICEOANOFZSO0FOEERRE BFEHEHAOTET
Z5|IERILTED. 2O OMERBICELZEDTY  REINRIFNER
RIFEZBIRICESBLET .

“IFVEEETSE (BE. B
IRURAZE) (CHDDSTERA A0
EBRTY

OFUERBAEREE BV, MEZ ERSE. REMEEREZ5IER
ZU. B DR VWIZREIC L BIREE THRNIRER L Z RS E X T

ZAFrECR R

BELEY

(SO M EZ

fRESHND BFHN\D MEARSND, >—3v, OFERAR-FRE LWHED
FREDQZIF U ERBME AR MEEEZER CV VRIZEHET .

BFINFEEEHNDLOEEN
PROEEER RUTEETE®RD
FEA

BFINIG—EOBRADREBZRHSLFIN MEFBZSIEEIL. K
FefeEL, ESINIEOT17NI-AZ2RULET . FLRIANRTZE
TEFEEBASNTOEE A,

ZENE(CL D ZOF UIREES O M
BEREHEELFT

RESIND EFIND >—v, MALINIREOHFLIEICT T ERE)
MRZIF VIR, BIRECME(CIA-S2 5 X, FCFEBLMEIE BRI —
T REVIIHERE O DITIRIZEHB I, DI ZENEUELE FE
OFIENKRHENET

& =

AN IR ROFBFECRAFRR ZaF
JEIMEARNRZEDTET

ZIFE #EESHND EFH D IR, F1—(12TDOVINTE,
BEEARL R, eNOS D7 >hyT)> ) #1BU TR MEREZ BV T . RIBZHE
RERREE G OMERZEDBRNBYIIRE THD. ZIFEBNHKEERR
DIMERENBEINET

ZOFUROIEERITEI TR K
SRRBNBREEIALET

“OFAERGFEHRN R M BRGSO 25 SRII I TR EFESX
FTLAPEROEE M CEABEENEIBZEIALET . tntE5LZHTI
HIC, SEARBRZIFURENBETT,

Part

II: ZJF > FREFFRICHER IR

8

XA Z ZDF ARTFAENS TSR
INERDFEA, ZDFVERIE
BZZIFAKFICBIETNIAESE
LTWET,

7Ty I (EEDIAFNIL -\ —(FEZDF > Eim(E, I-0v/(EdbR el
THEEBOZIFARFAEZED. AREZEIRT . ARFECHEDPIVEED
FEEEMFHIMRIEMEZRALTVET . FIBRITZC D DR DHR

HITEINNETY .

—BARERTE  FNEFOMER
(CEZERIIFVEFIELRLENS
ZETT

BT ECOZEBRINEHUE ISHRORFEE (G, IATOIIF IR
mIEZREPREICBINSTRAIR CV YURIZEI5T CLaMERLTVET,
[EOZERNF/\ IR EOL NS ERE—E UL FHIEHLCE DY

<aon

RHINSRHENTVET

10

MBI DIRT T ZFFSRVE DR —
HA—2yITHETY . DIMERSR
DANZZX L2 BEFEZ . R DHD
“OFURBIRERBLUELLS

—EBURRZEMEELEZZ2TVET , ZOFVIRFIORFEZ L. IARTO=Z
IF DR RITITEINEREHROEN, BVEREORICRESIFHNLRE
FIEEN, ZOF OREBEHEBZBSUNAREEZTRHISKROSNTLE
g-o

11

FRCLDRFIZEDTTERLEN
WHETY,

REEIND EFIND, >—rERZ. BEABRNMZEINDT 2IECEE
I B FICAORPBERIFPOFIRAVRRICH TS IR TOHROERZ
STBRRHICARBIRTY,




12 | DIEEFIELBERIIZRE(ICHI S | BIRGBBMIERZIIFAORELRFZHCCLZ BENRYT 7(ICHE A H
TR’ ETT FULO BRI ZB FIRESIMIEROERZZIF UL 0 MEBENS
STRIEHICHEIE Ui —SNIAR I Z RABL AT NERDER A

I-0y/\ LT FIFEFRBICHIT DI\ IRBERAROEAX P RN EREZENOHINE IO TV, HRESIN
IPEFHINIOMAESIE LIFICOVWTHERZEBMEESTVE T . COXEBRFEBERRHACRERINILL, BENEESL.
2025 € 7 A 16 B, RMNEZESHUWEY/NIRBHEGZRLL. SREIRZEFUFY R MRS\ ZI3F2NDF(C
BILK I BILERRULIHT T COEDEEZEOBAICTL—F2 NI BIHOINIBOE L IFERELTVET, 25(C
R OF > HmOIRSREZ I BE(CURBIDIRII N ZIBDB L2 BIELTVET . 1 COERE. IE08E0RE R
ZRMHIZBOTT, WIVEBYNIRRICBVWTEZIFUFRAR CV EE LA I, fi—N R mIERI ZEB A 5%
MIEERHOTVFT . LTFOEI2a>TE BFREIPRREEFFRIUCE I —NIF U RFOE BT -%
BITLET .

ZIFVRMERCLZDMERERSEFCKERERBEEZEL5LTNS

HREEINDZECHELEZIF O ESRRGEE HRNICRIARTOERERO—DTHD., MmOEFEEL T, (OEMmE
RENEREZ<BOTVET, JO0-/VUL- =KD AT 742X (GBD)AFE (X 1)ICLBE:
o HN\IERIFTER 770 A ADFETETHD., HFRBARDIEED 13.6%%HHTVET, 3,4
o MHRTH 2 BEDOEERBAESE(DALYS)MRONZRREERDELE.
® 2021 F(I(&, BMEAMERTH) 225 HAOLMERER (R VEER. MEEPRE) FETZ2EALTED., LI
BERENMINUERCLIZETDEERRIRD— D ThdENERRENELI,
o {HRNCET BUEIBHEHTE 250 B AONATLZ5IESECLTHD, 7/ IR BERNLMERBESLUERY
FEEDFRIER THIENRFAENTUVET, 3,4
-OvN\EFTE:
o HNIFERIFEBEN 120 HADTETEBRALTHD. WHO FRIN IS OIFBR MR BIET-ED 18%% HHTUVE
9, B CV DR 4 90 1, LD CV FET-0F 8%H /N ERICEEELTLEY . 6
o J-OYNCHIFBPEMEDRFNIANG, BEE., £EMORT. RHSETZ25%. M 3,000 E1-0%8XTL)
96
SBCERINE (L, EFF/NIPHFUVROIF > EE(ONPA, FICEFEE TEEDO-IF AXREFZIIRESBETVET,
ABCLZE BVED 40%NEFI/N Iz UECERETNTVBEEHNET , 7
CNAOEGRBEFREZTINIEDT 171 -AENEBOTVET,

WERIR: ZIF AKF (IR TH5T . ZEMELTVET . GBD OF —HcLdE ZIFVEEDIETEREEMEALL TR
WEETY, SUBKTHHREORT Z2NE, B+E ORI AREEORRNMRELERBUZRINHDET



A
High blood pre:s:stire: /——————————— 10.9 million
Air pollution (outdoor & indoor) I 5,08 miillion
Smoking E——— .15 million
High blood sugar I 5.2 9 million
Outdoor particulate matter pollution I 4.7 2 million
Obesity IEE———— 3.71 million
High cholesterol M—— 3.65 million
Indoor air pollution FE———————— 3.11 million
Diet high in sodium n——— 1.86 million
Alcohol use mm————— 1.81 million
Diet low in fruits m———— 1.68 million
Diet low in whole grains T 1.55 million
Low birthweight m——— 1.54 million
Secondhand smoke s 1.29 million
Unsafe sex mmmm 901,000
Diet low in vegetables mmmmm 561,000
Unsafe water source s 802.000
Diet low in nuts and seeds 658,000
Low physical activity = 658,000
Unsafe sanitation s 595,000
Child wasting s 494,000
Drug use mmm 463,000
Low bone mineral density mmm 460,000
No access to handwashing facility s 446,000
Child stunting == 311,000
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