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INTRODUCTION

Complementary therapies, either water-based or in subterranean envi-
ronment, have been suggested as an option in disorders of various systems
including the respiratory system. The use of water as complementary is
probably as old as mankind. Egyptian, Roman, Persian, Chinese and Greek
ancient cultures often used warm and cold water as treatment'2. Hip-
pocrates underlined the importance of water on body health in his book
“On Airs, Water and Places”. Bathing represented a common therapeutic
approach in the temples of Asclepius. Plato perceived water as one of four
body humors, while Thales as the basis of everything®“. Currently, aquatic
therapy encompasses a broad range of therapeutic methods including
hydrotherapy, balneotherapy, spa therapy and physiotherapy that take
advantage of the physical properties of water for therapeutic purposes3.
Definitions of aquatic therapeutic methods are frequently confused. The
terms balneotherapy and hydrotherapy tend to be used interchangeably.
Nonetheless, hydrotherapy represents a complementary therapy that uses
water temperature and pressure as therapeutic agent®. On the contrary to
hydrotherapy, balneotherapy uses thermal mineral water from natural springs,
natural gases (CO,, iodine, sulfur, radon, hydrogen sulfide) and edaphic
remedies. Balneotherapy is often used synonymously for spa therapy, as
itis usually practiced in spas®. Speleotherapy represents also another type
of complementary therapy, which takes advantage of the subterranean
environment®. This review summarizes the current state of knowledge
regarding the effect of these approaches on the respiratory system.

EFFECT ON THE RESPIRATORY SYSTEM

A significant fact in favor of aquatic exercise for the respiratory system
is that during aquatic treadmill running, oxygen consumption (VO,) is 3
times greater at a given speed of ambulation in water than on land. Thus,
a training effect may be achieved at a significantly slower speed than on
land’. Studies investigating water immersion up-to shoulder levels at dif-
ferent temperatures (25°C, 34°C, and 40°C) showed increased metabolic
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rate and VO2 only at 25°C® Two main factors associated
with oxygen transport during immersion are tempera-
ture and hydrostatic pressure®. Oxygen transport was
improved above neutral temperature, due to increase
in cardiac output resulting from the combined actions
of hydrostatic counter pressure and body heating 8°.The
immediate effect of body’s immersion in water up to the
neck s a decrease in vital capacity (VC) by 7-9%; therefore,
the applicability of water immersion exercise for patients
with low values remains debatable’. However, values
of vital capacity increase significantly after a six-month
program®. Furthermore, VC seems to increase when bath
temperature increases. Tidal volume (TV) also increases
in cold or hot water compared to thermo neutral water
(i.e., TV 40°C >34°C <25°C)". Cold water immersion is
also associated with a decrease in paCO-'% In the context
of inhalation of hot air, no significant impact on overall
symptom severity has been detected.

Balneotherapy reduces also pain and improves respira-
tory muscles function™. With regards to speleotherapy,
several components of the subterranean environment
(normal biotic conditions, low mobility of air, low levels
of dust, high rate of air ionization and radiation level) are
considered beneficial for the respiratory system. Four
forms of radiation can be used in patients with respiratory
diseases - high level due to radon, moderate level - to
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potassium -40, normal level - to normal karst rock, and
low level - to common salt rock (halite)®.

Respiratory diseases had been widely considered a
contraindication for aquatic therapy?. However, more
recent evidence shows a beneficial role, if applied appro-
priately. Among respiratory disorders, the role of aquatic
therapy is best studied in patients with asthma and chronic
obstructive pulmonary disease(COPD). Therefore, results
for these diseases are presented in detail. Furthermore,
balneotherapy seems to be beneficial for patients with
connective tissue disorders and especially for patients
with rheumatoid arthritis; thus, this method might have a
beneficial effect for patients with an underlying connective
tissue disease-related-respiratory disorder'. Caution is
required for hydrotherapy in patients with bronchiectasis,
as recreational and therapeutic amenities involving the
use of water might represent a potential source of Pseu-
domonas aeruginosa for susceptible patient groups'.

With regards to the application of speleotherapy in
respiratory diseases, this method has been most studied
in patients with obstructive diseases and especially in
patients with asthma?®. There is also limited evidence
supporting its role in patients with bronchiectasis'. Table
1 summarizes the most well studied complementary
therapies in patients with respiratory diseases.

TABLE 1. The most well studied complementary therapies in patients with respiratory diseases

Authors Disease Main intervention Year

Wadell COPD Beneficial role of high intensity water training 3 times per week for 12 weeks at 34 2004
°C plus land training

Kurabayashi COPD Beneficial role of breathing exercises at 38 °C water 30 mins per day, 5 days per 2000
week for 2 months

Severino COPD Beneficial role of hydrotherapy combined with pulmonary rehabilitation 2007

Rae COPD Beneficial role of submaximal upper body muscle physical training in a waterpool 2009
temperature of 32 °C

Vu COPD Spa Therapy reduces residual volume 2005

McNamara ~ COPD Head out of water immersion improves exercise capacity and quality of life 2013

Baldi COPD Positive effect of mud bath therapy on respiratory muscles function 2015

Novotny Asthma 3 week sessions of speleotherapy improve lung function 1994

Vu Asthma Spa therapy reduces bronchial sensitivity 2004

Moore Bronchiectasis  Increased risk for Pseudomonas aeruginosa in pool-based therapies 2002

Falagas CTDs

Beneficial role of balneotherapy for connective tissue disorders 2012
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PATIENTS WITH ASTHMA

Asthma was considered a contraindication for hy-
drotherapy, thus there are limited studies in the field"".
Hydrogen sulfide seemed to represent a risk factor for
exacerbation of asthma'’. Nonetheless, more recent
data present debatable and conflicting results®2, Fur-
thermore, spa therapy seems to be beneficial in patients
with asthma?'. A study reported that spa therapy reduces
bronchial sensitivity and could reduce corticosteroids
dosage?'. However, this result remains to be validated.

Speleotherapy, the use of subterranean environ-
ment, has been also investigated in patients with asthma
and it was referred in Global Initiative for Asthma (GINA)
guidelines as a possible complementary therapy?. Several
components of the subterranean environment (absence
of normal biotic conditions, low mobility of air, low lev-
els of dust, high rate of air ionization, radiation level)
have been suggested to play a role in the treatment of
asthma®. The main curative factors of speleotherapy in
caves and mines for patients with asthma are thought
to be air quality, underground climate and radiation. A
slight improvement of lung function and a significant
difference in terms of MEF25% and MEF50% has been
reported after a 3-week radon-based- speleotherapy®.
However, currently there is insufficient evidence to assess
reliably whether speleotherapy is beneficial for patients
with asthma. Therefore, further studies are needed.

PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE (COPD)

Patients with COPD is the most well studied population
in water-based interventions; yet, data for the effectiveness
of therapeutic aquatic exercise interventions in patients
with COPD are still limited and there is minimal high quality
evidence of its efficacy. However, on the contrary to past
speculations, accumulating body of evidence shows that
aquatic therapy represents a safe procedure for patients
with COPD, if applied appropriately?*?. Studies applied
therapeutic aquatic exercise with an intensity ranging
from 50% to 90% of VO.max. Patients underwent sessions
of 30-50 minutes 2 to 5 days per week for 8 to 24 weeks
at water temperature between 29 °C and 38 °C.

Grade A recommendation was derived from a study
showing that high intensity water training 3 times per
week for 12 weeks, engaged with land training, improves
muscle performance and health-related quality of life in
patients with moderate to severe COPD? Furthermore,
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breathing exercises in a pool filled with 38 °C water 30
minutes per day, 5 days per week for 2 months is useful
in the rehabilitation of emphysema?®.

With regards to Grade B recommendations, breathing
exercises in water at 38 °C increase cardiac output and
strengthen the diaphragm, resulting in a decreased dead
space’. Hydrotherapy has been also associated with an
increase in ejection fraction and FEV; and a decrease in
PaCO2 in patients with COPD who do not present with
very low baseline values?. Therefore, it was suggested
that hydrotherapy in a pool at 38 °C for 30 min per day,
6 days per week, for 2 months could improve cardiac and
respiratory function in patients with COPD. Furthermore,
hydrotherapy combined with pulmonary rehabilitation
seems to lead to better outcome in comparison to pul-
monary rehabilitation alone®.

Studies resulting in Grade C recommendations were
rather heterogeneous according to functional and clinical
variables used. A 15-min session of submaximal upper
body muscle physical training in a waterpool temperature
of 32 °Cis feasible and safe for nonhypoxemic, normoten-
sive COPD patients without heart failure?*2°,

With regards to Grade D recommendations, a study
showed that complex spa therapy (swimming in a hot
spring pool for 30 minutes 5 days per week and inhala-
tion of 1 mL of iodine salt solution) reduces residual
volume (RV)3°.

More recent studies have shown that aquatic therapy
is a safe choice for patients with moderate to severe COPD,
leading to better physical ability than land exercise?*3'.
Furthermore, head out of water immersion (HOWI),
previously contraindicated for patients with COPD, seems
to be safe and leads to improved exercise capacity and
quality of life32.

Recently published data showed that mud bath
therapy (MBT) had a positive effect on endurance time
and on parameters associated with respiratory muscles
function, thus suggesting this method as a possible alter-
native®. Furthermore, hydrogen sulfide (H2S) had been
widely considered detrimental for patients with asthma'®;
yetthere is evidence showing that long-term H2S expo-
sure (even at the relatively high ambient concentrations
found in areas such as Rotorua) is not associated with an
increased risk for COPD and inhalation of gas containing
thermal hydrogen sulfate lowers the viscosity of sputum’®.

Finally, studies investigating the effect of speleo-
therapy in patients with COPD are limited. Various case
control studies have reported an improvement in quality
of life, FEV;, pa0O,, paCO,% However, there is still lack of
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high quality research in the field. Therefore, currently
recommendation for speleotherapy in patients with
COPD cannot be made.

Collectively, aquatic therapy is safe for patients with
COPD, if applied appropriately. Patients with COPD might
not afford land training and aquatic therapy represents an
alternative, which could lead to better outcome regarding
quality of life. Further studies investigating its efficacy
are sorely needed.

CONCLUSION

Complementary therapies, either water-based or
in subterranean environment, have been suggested in
patients with respiratory diseases. Water has been widely
used in the management of various diseases, since the
earliest recorded history. The applicability of water-based
therapies in patients with respiratory disorders had been
debatable. However, more recent evidence shows that
aquatic therapy is safe and could have a complementary
role in the therapeutic management, if applied appro-
priately. Speleotherapy is best studied in patients with
asthma and was previously reported in GINA guidelines.
Nonetheless, data are still limited and there is minimal
high quality evidence of its efficacy. Therefore, further
studies investigating the effect of these complementary
therapies on the respiratory system are anticipated.
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H kuoTtikn ivwon (KI) givat n cuxvétepn KAnpovouiKr vOoog TNG AEUKIG
QUANC Tou meplopilel Tnv emBiwon'. MpoKelTal yia pia moAUCUCTNUATIKN
VOO0 e EKONAWOEIC KUPIWG aTTO TO TIEMTIKO KAl TO AVATIVEUOTIKO 0UOTN A,
TTOU KANPOVOWEITAL UE TOV UTTOAEIUUATIKO QUTOCWHMATIKO XapakTtrpa. H
ouxvoTNTd TNG ouviotatal o€ 1 oTig 3500 yevVHOEIG OTNV KAUKAGLA QUAR,
€VW gival TOAU oTmaviotepn oTIG AAEG QUAEGE H ouxvoTnTa TWV QOPEWV TOU
UTTOAEIPPATIKOU yovibiou avépyetal og 1 ota 20 wg 1 ota 37 atouds. Xtnv
EMada dev udpxel akpiri¢ kataypagr, woTtooo o0 aplOuog Twv acbevwy
eKTIMATAL O€ AtyoTepo amd 1000 datopa. H Sdtapeon nAikia Twv Bavoviwy,
OTIWC TTPOKUTITEL aTTd TIG TEAEUTAIEC Baoelc dedopévwy og Evpwrn kat HIMA,
givat Aiyo kdtw amo ta 30 £Tn*°. Adyw tnG Beapatiknig kat Slapkoug avénong
Tou TPoodoKIpou emPiwong, ol piooi acBeveic pe Kl gival evikeg, evw
TPV HEPIKEC OEKAETIEC OTN CLUVTPINMTIKA TOu¢ MAElovoTNTa dev EpBavav
otnVv evnAikiwon?®. Mapd to yeyovog 6Tt n artia Bavdatou og mavw and to
70% €ival n avamveuoTIK AVETTAPKELR®, N VOOOC SeV Eival EUPEWC YVWOTH
OTOUG TIVEUOVOAOGYOUC, TTOU 0TV TAEIoVOTNTA Toug e€akoAouBolv va
N Bewpolv MadIATPIKA VOO0, YEYOVOC TTOU SUCXEPAIVEL TNV EMTAPKN Kal
TEKUNPIWMEVN QVTILETWITION TNG.

Artia Tn¢ Kl gival ot petar\déeig evoc yovidiou mou Bpioketal oto
MAKPU OKENOG TOU XPWHATOOWHATOC 7 Kal KwOIKOTIOLE! pia pwTeivn 1480
apvo&éwv. H mpwrteivn autr), mou ovopddetal pubotig TNG StapepBPavikng
aywykotntag tng Kl (cystic fibrosis conductance regulator, CFTR), Aettoup-
yei w¢ 6iavAog 1BVTWV XAwpiou Kal SITTaVOPAKIKWY 0TNV EMPAVEIA TWV
€MONAIAKWV KUTTAPpWV'. H EAATTWMATIKA AEITOUPYIO TOU CUYKEKPIUEVOU
yoviSiou €xel 0OV CUVETELA TN KN QUGCIOAOYIKH AywYILOTNTA TOu StavAou
XAwploUxwv, o omoiog pubpifeTal armo TNV KUKAIKT LOVOQWOPOPIKH adevoaivn
(CAMP). Méxpt TOU TAPOVTOG £XOUV TIEPLYPAPEL TEPIOOOTEPEG amo 2000
MeTaANAEELC Tou Yovidiou, TOANEC ATTO TIG OTTOIEC £X0UV AYVWOTN AEIToup-
YIKA enimtwon’®. Avdhoya pe 1o emimedo tNG AEITOUPYIKAS avwuaAiag ol
petaragelg tng Kl dtaxwpifovtal o 6 opadec>:

I.  MAQpn¢ amouacia Tng ouvBeong Tng mpwteivng CFTR
Il. EAQTTWHATIKA wpidavon TnS MPwTEivng Kal aduvapia TNG HETAPOPAC

NG OTNV EMIPAVELQ TOU KUTTAPOU
lll. ASuvapia amokplong Tou S1aUAOU CTOUC OXETIKOUG OYWVIOTEC TOU €€

attiag petaAa&ewv mou avtikablotouv opiopéva apivo&éa tng CFTR
IV. Mewpévn Stakivnon twv xYAwplouxwv péow tou dlaviou &€ artiag

ENATTWMATIKAG Hop@ric TN CFTR
V. Mewpévn hetaypagn Kupiwg €€ aitiag avwpaAiwy tng duvatdtntag
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ouvdeong tou mRNA oto evdomacpatikéd SikTuo Ye

ouvémela TV ehattwpévn mapaywyr CFTR
VI. Melwpévog xpovog mapapovig Tou Slavlou Twv

YAWPLIOUXWV OTNV EM@PAVEIQ TOU KUTTAPOU.

KaBwc n dieicdutikdtnTa TwV peTala&ewv tng CFTR
gival pikpry, o yovotumog dev umopei va mpodikdoel tn
Baputnta Tou @avotunou, SnAadr Tng vdoou. X auth
OUMBANoLV SIAPOPEC ANEC TPOTIOTTOINTIKEG METANNAEELS
KaBWw¢ Kal ol pubpicelg TG Aeitoupyiag Tou emOnAlakou
Stavlou Na (+) (ENaC)™.

H peydAn mAglovotnta Twv acBevwy, mou otnyv Eu-
pwrn avépyxovtal o€ 87,2%, pépel LETANNAEELG TAENG
II". H oxeTikn ouxvotnta Twv HETAANAEEWY TTOIKIAEL
MeTA&L TwV SlapopwVv XWPWV, WOTOCO N CUXVOTEPN
peTaMaén eival n Phe508del, pia petaMaén taéng I,
TO TTOCOOTO TNG omoiag ota AAAALA TwV AcBeVWY TNG
Baoncg dedopévwy tn¢ Evpwmaikric Etalpgiag KuoTikng
lvwong kupaivetal peta&v tou 23,77% oto lopanh oto
81,97% ot Aavia®. H petaMaén autr ivail ouxvétepn
o1n Bépeta kat Kevtpikn Eupwrn ala oxt toco otn NoTia
Eupwrn. YroAoyiletal 6Tt éva TOAU GNUAVTIKO TOCOOTO
Twv acBevwv pe Kl mou avépyetal o 45% TTAYKOOMIWG,
givat opoluywTteg autoL Tou yovidiou'. Ztnv EAAAda to
mooooTto opoluywTiag sival mepimou 28%>°. MapdAAnAa,
pia omaviotepn petaMaén taénclil, n G551D givat apketa
ouxvn otnv IpAavdia, o€ T0o00TO 8,47% Kal TTOAU oTravia
otn Zkavdivafia kat tn Notia Eupwrn. To oXeTIKA XaunAd
mocooTto opoluywtiag otn Phe508del oe cuvduaoud ue
Vv pwtn 6¢on mou katéxel n EAAAda otn ouxvétnta
TPWV amo TG 15 ouxvotepeg petaldelc otnv Eupwmn?,
NV KaBIoTOUV Uia XWPA JE CUYKEKPIUEVEG IBIAITEPOTNTEC
OTNV KOTAVOUN TWV HETOAMAEEWVY KAl KAT' EMTEKTAON OTNV
QVTILETWITION TNG VOOOU, OTIWE Ba pavei mapakdatw.

H avakdAuvyn tou yovidiouv tou CFTR to 1989™
SnuioLPYNOE, STIWE NTAV AVAUEVOIEVO, TTOMEC TTPOGOOKIES
yla TNV opIoTIKN Bgpaneia TG vOoou, UE TNV EQapUOYr
yovidiakrig Bepaneiag, SnAadn pe tnv elcaywyr ota
maBoloyikd KUTTapa Tou QuGtoloyikoU yovidiou péow
€VOC HeETapOpEQZ. Eival mpoavég OTl Jia TéTola Bepareia
Ba eixe U0 PACIKA TTAEOVEKTAATA: TNV AVTIHETWTTION
Tou MPOPBAANATOC OTNV alTioAoyIkr Tou Bdon Kal T
SpaoTikdTnTa o€ dAOLC TOUC a0BEVEiC, aveapTATWE ToU
YEVETIKOU TOUG UTTOABpoU. ZUVTOUA WG SIamMOoTWONKE
oT110 8popOC TTPOC TNV 0pLoTIKA Bepaneia Tng Kl Atav mmo
S0oKoAoC am’ 6, TI apyIKA avapevoTay, Kabwg n yoviSiakn
Bepaneia dev amodeixOnke 1600 €UKOAN. Ald@opol
mapdyovteg 0dyncav 6TO CUPITEPACHA AUTO, OTTWG N
IKAvVOTNTA TOU AVATTVEUCTIKOU £MONAIOU va amopakpUVeEl
€€ WYEVEC YEVETIKO UNIKO, N TTAPOUGIA UTTOSOXEWV VIO TOUG
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1OUG-PETAPOPEIC OTIC TTAAYIEG KAl TN BaACIK peufpavn

(kat 6x1 TNV Kopuaia, omou PBpioketal o CFTR) kat n

BaBuiaia avantuén avTiIoWPATWY EVavTl TWV QOPEWV

TOU QUOGIOAOYIKOU YoviSiou?'#13,
>1ov avtinoda tng yovidiakng Bepareiag, n tpéxovoa

avtipetwrmion tng Kl, av kat éxel amodeixOei 6T emi-

Bpaduvel onuavtikd tnv €€€AEn Tng vooou, Sev ava-

TPETTEL TN QUOIKN TN TTopEia, kaBwe &g oToxeLEl OTO

maBo@ualoloyikd TG umdabpo, aANA OTNV AVTIPETWTTION

TWV ouPMTWPATWV. Mephapfavel maykpeatikd éviuua,

QVATMVEVOTIKA QUOl0Bepareia, lI0TVEOEVA BAEVVONUTIKA

KAl UTTEPWOHWTIKA SIOAUHATA, AVTIBIOTIKA XOpnyoUHEVa

OUOTNUATIKA KAl O€ EIOTIVEOEVN HOP®P, S1aTPOPIKA

urootApLEn kat Bpoyxodlactaitikd'. H cuvduaotikni

QUTH QVTILETWITION GTO TTAQIC10 0pYaVWHUEVWY KEVTPWV K

€xel AANAEEL OUCLAOTIKA TNV TTPOYVWON TNG VOOOU, OTTWG

amotumwveTat anod tn didpeon mpofAenduevn nAikia,

NV NAKkia dnAadry otnv omoia avapéveral va @OdAaocel To

50% Twv TTAOXOVTWV Hia CUYKEKPIPEVN XPOVIA. ZUHPwVa

ME TO apePIKavIKO 16pupa KuoTikig Ivwong, n Siapeon

npofAenduevn nAikia katd to Sidotnua 1986-1990 ftav

28 £1n, evw 10 SlaoTtnua 2010-2014 aviABe oe 39 étn*.

MapdAnAa n Sidpeon nAkia Twv Bavovtwy avénonke katd

3 én tateleutaia 15 xpovia*. Me aon ta dedopéva autd

gival peaNloTIKO va urtoBéoel kaveig 0T Ta Tadid pe Kl mou

yewviouvtal orjuepa Ba @Bacouv TNV 5n-6n dekaetia TN

{wNn¢"”. QoToo0 ol TpEXoVoEC Depareieg eival Xpovoopeg,

KaBIoTWVTAG TNV KABNEPIVOTNTA TWV aoBevwV 11aitepa

SUOKOAN, v TAPAAANAa a@rVOUV CNUAVTIKA TTEPIBWPLA

BeAtiwong 6oov agopd Tnv empBiwon.

Néa oehida otnv avtipetwmon tng Kl épyxovtal va
pépouv ol Tpomomnolntég (modulators) Tou CFTR, mou
ouolaoTikd alalouv To mpiopa Bewpnong tng Kl kat avi
VO OTOXEVOUV OTO CUUMTWHA, OTIWE N TpEXouaa Bepareia
1 To maBoAoyiko yovidlo, omwg n yovidlakr Beparneia,
ETIXELPOUV Va eMEUPBOLV 0TV TABoAOYIK TTPpWTEIVN 218,
370 MAaiolo auTg, gival AoyIKO OTL N AVTIPETWTTION «E&a-
ToMIKEVETA avaloya pe to emimedo PAAPNC Tou CFTR,
SnAadn avaloya pe TNV UTTOKEIWEVN UETANNAEN. TPEIC
KOTNYOPIEC PAPUAKWY O per 0s Hop@Pr EXOUV UENETNOEI
O€ auTH TNV KateuBuvon Kal apopouV TIC 3 TTPWTEC TALEIG
peTaANAEewv:

1. Napdyovtegmou mpodyouv tnv «avayvwon» tou mRNA,
mapd TNV UMapén KwoIKoViou TEPUATIOMOU, OTIWG TO
ataluren

2. AlopBwtéc Tou CFTR, mou BeAtiwvouy tn dlakivnon
TIPOC TNV EMPAVELQ TOU KUTTAPOU Kal TN Asitoupyia
Twv SlavAwy, émwg o lumacaftor

3. Evioxutéc tou CFTR, mou auavouv to xpdvo Tou o
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Siaulog, o omoiog &N PpiokeTal oTnV EMEPAVELQ TOU

KUTTAPOU, TIAPAUEVEL AVOIXTOC, OTIWG O ivacaftor'2,

O ivacaftor, To mpwTo PApMAKO TNG EUPUTEPNG KATNYO-
piag Twv TpomomoINTWY TTou EAAE £yKPLoN Kal KUKAOPOPEI,
AMOTENEDE pia TTPAYUATIKY EmavAoTtacn Kat BewpriBnke w¢
TO ONUAVTIKOTEPO PAPHAKO Tou 20122 Ta amoTeAéouata
™G apXIKNG PEAETNG @dong 1'%, dnAadn n Beitiwon Tng
QAVATIVEUOTIKNAG AEITOUPYIAG KAl TNG METAPOPAG 1OVTWV
YAwpiou péow PETPNONG TOU PIVIKOU SUVAIKOU Kal TNG
Sokipaoiac 1Idpwta og acBeveic pe tn petdMaén G551D,
pia petdMaén taénc lll emPePaiwbnkav amd 00 peAETEC
@aonc lll. H pehétn STRIVE? o€ aoBeveic avw Twv 12 eTwV
pe FEV; 40-90% kat n peAétn ENVISION?' og aoBeveic
avw Twv 6 eTwv pe FEV: 40-105% £6e1€av 611 o€ aoBeveic
ME Touldxiotov éva aAAnAio G551D, n xopriynon tou
ivacaftor eixe w¢ amotéleopa Bertiwon tng Sokipaaiog
16pWTA KAl TNG AVATIVEUOTIKNC AElToupyiac péoa os duo
eB6opadec, ala kat avénon tou Bapouc, BeAtiwon NG
motétnTag (wng kat eEAdttwon twv mapouvoewv. Ta
0@EAN auTd SlaTNEOVVTAL [E TNV TTAPATETAMEVN XPON KAl
EMMAE0OV TTEPLOOATEPO AKPOXPOVIEC EMOPATELC apXi(ouv
va yivovTal avTIANTITEC. € AUTEC CUYKATOAEYOVTAL N PEiwon
™e Xpoviag Aoipwéng and P. aeruginosa, n eNdTTwon tou
puBpuoU ékmtwong Tou FEV,, n BeAtiwon Tng avoxrig otn
YAuko(n kat Tng avamtuéng ota maidia?>3,

To Baocikd pelovéKTNUa Tou ivacaftor gival 6Tl Ta
O@ENN TTOU TIPOCPEPEL APOPOULV €va TIEPLOPLOUEVO
aplBud acBevwv. H petdAhaén G551D eivat n cuxvétepn
petaMaén T 1aénc lll kat apopd 10 4% Twv acBevwv?,
EVW TO TOOOOTO AUTO €ival AKOUN MIKPOTEPO 0TNV EANGSA.
>tnv 1aén autn, o Siaulog Ppioketal Ndn otnv eMm@avela
TOU KUTTAPOU Kal PE TNV eMidpacn Tou @apUdKkou o
XPOVOC TToU TTapapéVel avolxTog auédvetal, omoTe St-
€UKOAUVETAL N €€060¢ TWV 1OVTWY XAwpiou. O ivacaftor
€xel emiong mapel évOelfn yla AANEG aKOUN OTTAVIOTEPEG
peTaANa&elg TNG Ta€ng autrig kat yia pia petdAhaén 1aéng
IV, Tnv R117H'®%, Qotdoo n xopriynon tou ivacaftor oe
opoluywteg TG Phe508del otn perétn DISCOVER bev
gixe OeTIkd amoteAéopata?, To yeyovog auto ATav PaAov
AVAUEVOUEVO, KABWE 0T HeTANaén autn dev eival du-
vatn n owotr avadimwon kai dlakivnon TnE mpwTeivng
MEXPL TNV EMIPAVELQ TOU KUTTAPOU Kal autd O€ pmopei
va amokataotabei pe T xprion tou ivacaftor, mou BeAti-
wvel TN Aeitoupyia Tou Stavlou mou 1idn Bpioketal otn
owoTr Tou B£on. Emopévwg, cuvunoloyi{ovtag OAEG TIC
MeTAAMNAEELC éva TOGOOTO KATW TOL 7% (TToV gival akdun
MIKpOTEPO 0TNV EANGSQ) umopei va weehnBsi amd to véo
auto mapdyovta's,

H mpoondBela anmokatdotaong Tng mMaboAoyIKrg
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mpwteivng o€ opoluywteg Tng Phe508del odriynoav otn
peAétn tou lumacaftor, evog SiopBwtr mou amodeixbnke
in vitro o011 BeATiwovel TnVv eme€epyacia TNG MTABOAOYIKNG
MPWTEIVNG Kal Tov aplBud twv StavAwyv mou eOdvouv
oTNV EMPAVELN TOU KUTTAPOU. TNV apXIKH HEAETN
@daonc lla oe opoluywteg TN Phe508del o lumacaftor
odnynoe o pikpr BeAtiwon tng Sokipaoiag 1bpwta
AaAAA OX1 Tou PIVIKOU SuVAMIKOU Kal TNG AVATTVEUOTIKIAG
Aertoupyiac?’. To emduevo Brina ATav n PEAETN QAoNS
[l Tng ouyxopriynong lumacaftor/ivacaftor oe aoBeveig
opoluyoug n etepodluyouc Tne Phe508del, wote va Sie-
peuvnBei To 6peNoC amd Ttn GUVOUACUEVN AVTILETWTTION
™G MPOPANUATIKAG EMe€EPyaciag Kal AEITOUPYIKOTNTAG
Tou maBoloyikoU CFTR%, I1n pehétn aut Samotwdn-
KE Mia pikpr}, oAA OTATIOTIKA onUavTiKe BeATiwon tou
FEV: otoug opoluywteg, al\d Oxt oToug eTEPOlUYWTEG
aoBeveic. MNpémel OpwWC va onpelwOei 6Ti 0 aplBudS Twv
eTepolUYWTWV ATAV HAAAOV UIKPOC (27 dToua) Kal dgv
€ywe S1akpion avaloya pe tn 2" petalhaén. Mapodia
AUTA N PEAETN AUTH aMTOTéEAECE O0TABUO OTNnV loTopia
¢ Kl, kKabwc¢ £€6e1€e 6TI N AITIOAOYIK TIPOCEYYION TNG
ouvnBéotepng petdhaéng tou CFTR rtav eQIKTA.

Me 08nyo tnv mpoavagepOeioa pehétn ot TRANSPORT
KAl TRAFFIC, pehétec donc Il katagepav va dgifouv pé-
TP1a OETIKA AMOTENEGATA. XTIG LENETEC CUUTEPIANPONKaV
ouvolika 1108 opoluywTeg yia Tnv Phe508del, nAikiag
avw Twv 12 eTwv pe péoo FEV, 61%%. Metd amd 24 ef6o-
pdadeg ouyxopriynong lumacaftor/ivacaftor SiamotwOnke
BeAtiwon tou FEV, 0e mocootd 2,6-4% (Mpwtelwv
KOTAANKTIKOG 0TOX0G). H pikpry autr) avénon tou FEV;
apopoloe OAEC TIC OpAdeg Twv acBevwy, aveédptnta
amo TNV nAkia, TN BaplTnTa TN TTVEVHOVIKAG VOOOU, TO
QU0 Kal TN Xpovia Aoipwén and P. aeruginosa. Mapd\nia
SlamoTtwonkKe HKPOTEPOG aplOUdC Mapo&Uvoewy Katd
30-39% kal BeAtiwon tou BMI og oxéon pe v opdda
eléyxou. O cuvduaopdg lumacaftor/ivacaftor ftav kahd
QVEKTOC Ao To TOC0oTO Slakomrig Aoyw avemOuunTwy
EVEPYEIWV NTaV 4,2% o€ oxéon pe 1,6% otnv oudada tou
EIKOVIKOU (PAPUAKOU.

H BeATiwon TG avamveuoTIKAG AEITOUPYIOC OTIC UENETEC
QUTEG Qv KAl OTATIOTIKA ONUAVTIKA €ival TG00 WK TTou N
KAIVIKN TNG onuaocia gival iowg apgiofntioiun. Qotdéoo
n eAaTTwon Twv apofuvoewv Kat n avénon tou BMI
BewpnOnKav EMaPKWE CNUAVTIKES, WOTE O CUVOUACHOG
lumacaftor/ivacaftor va Aafel éykpion amo tov FDA oTig
2 louAiou Tou 2015 yia opoluywteg Phe508del, nAtki-
ag avw twv 12 etwv. Me autdv tov Tpdmo gival miéov
S1aBéo1un n mpwtn TpomomoINTikr Bepaneia yia oxedov
TouG piooug aoBeveic pe Kl maykoouiwg'®. Amd tnv a\An
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TAELPA TO LYPNAS KOOTOG TNG TR OlAC Ogparmeiag (mepimou
300.000 60AApla) yeEVVA CNUAVTIKA EPWTHMATA Yid TN
duvatdtnta mpocfacng Tou CUVOAOU TwV acBevwv auTh.
2 & KABe mepinTwon n éykplon tou cuvduacpol luma-
caftor/ ivacaftor avoife 1o 6pdpuo o€ éva véo opiovta
avtipetwmiong otnv Kl kat mapdAAnAa apKeTéG KAIVIKEG
peéteg Sie€dyovtal o opoluywTeC Kal eTEPOJUYWTES
¢ Phe508del xpnoipomoiwvtag dAoug S1opBwTég Kat
EVIOXUTEC'S,

‘Ocov agopd TNV 1aén | Twv petaraéewyv Tou CFTR,
oV apopd mepimou to 10% twv acBevwv pe Kl, onuavtika
BrAuata €xouv nén SieaxOei kat n mpoTaoN yia KAVIKN
XP 0N EVOC VEOU TPOTIOTIOINTIKOU TTapAyovTa £ival HAANOV
KovTa'2, ITIC HETOANAEEIC auTEG, AOYW TNG UTTaPENG EVOC
TPWIMOU KwdIKoviou Teppatiopol oto mMRNA, n ouv-
Beon NG Mpwteivng Katd TN peTdppaon SlakoTTETAL
mpowpa. Ta mpwTta GApPaAKaA TTou Xpnaotpomoirifnkav yia
VO UTTEPKEPACOUV TNV TPWIUN UTTapén Tou Kwoikoviou
TEPMATIONOU woTe N Sladikacia NG HETAPpPAonG va
OUVEXIOTEI, NTaV apivoyAukoaoidec®', Twv omoiwv n to§Iko-
TNTA Kal N TTAPEVTEPIKN Xoprynon dnuioupynoav apKeTa
mpoPARMaTa, EVW T 0PEAN dev ATAV ONUAVTIKAE23, To
ouVOEeTIKO avdhoyo autwv gival To ataluren mou €xelndn
AdaBel éykplon yia TN putkn duoctpogia Duchenne, mou
o@eileTal o€ avAAoyo KWSIKOVIO TEPUATIONOU*, MeTd
amno peléteg daong Il mou é6ei€av ot eival ao@alég kal
KOAQ avekTo 38, pia pehétn @aong lll avakowvwOnke To
2014%, 31N perétn autr cuumepAi@Onkav 238 acBeveic
ME TouAdxtoTov pia petdAaén tng taéng |, nhikiag dvw
TwV 6 ETWV. 210 oUVOAO TwWV acBevwv &g dlamotwOnke
onuavTikn Slagopd oUTe 0TNV AVATIVEVOTIKN AglToupyia
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oUTeE oTov aplBuo Twv mapofuvoswv petadu ataluren kat
EIKOVIKOU @apudakou. Qotdoo n umoopdda twv acBevwv
mou 8ev Aapfave el0TIVEOUEVN TOUTTPAMUKIVI EUPAVIOE
OTATIOTIKA onuavTikh BeAtiwon oTig mpoavagepOeioeg
TIOPAUETPOUG L TN Xopriynon Tou ataluren. O1 ouyypa®ei
Bewpnoav w¢ mbavr epunveia yia To Yeyovog auto tnv
€VOEXOUEVN EUTTAOK TNG TOUTTPAUUKIVNG OTO HNXAVIOUO
Spdong Tou papudkou. 1o MAaiclo auTto n emidpacn Tou
ataluren o aoBeveic xwpic AjPn ToUmpapuKivng Bpioketal
untd véa perétn edong lll.

H eicaywyn Twv Tpomomnointwy oTn BgpameuTiki
@apétpa g Kl amotelei éva onpavtiko Bripa, oxt povo
YIO TN CUYKEKPIPEVN VOOO OANA Kal yia ONa TA YEVETIKA
voaonuata yla S1dgopouc Adyouc. [MpwTtov, ol TpoToToiNTéG
aAvVaOTPEPOUV TIC EMOPACEIC TNG YEVETIKAC BAAPNC
emdlopBuwvovTag T Asttoupyia Tou maboAoyikou dtavAou
o€ pia pelovotnta acBevwv mou Sikalovvtal MAéov va
eAmiCouv o€ pia cagwc KaAUTePN emBiwon pe KAAUTEPN
moidtnta {wric. Agutepoy, Sivouv pia pikpr wbnon otnv
mAglovoTnTa Twv acBevwv pe Kl, avoiyovtag 1o Spopo
o€ véeC oUVOUAOTIKEC TTapEUPATELC. Tpitov, aAAdlouv To
npiopa Bewpnong tng avtipetwmong tng Kl pe Bdon tnv
egatopikeupévn Mpoaéyylon. TéEhog, amodelkviouy OTi N
EMTUXNG TPpomoToinon TnG Bacikng BAAPNg otnv Kl givat
EQIKTH KAl EVOEXOUEVWCE VEQ PAPHAKA KAL VEEC OTPATNYI-
K€G Ba umopéoouv va avaoTeINoUV TN QUOIKN TTopEia TN
vooou, KaBIoTWVTAG TNV —€MTEAOUC— Uia KANPOVOUIKN
madnon xwpic Bavatneopo ékPaon.
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Cystic Fibrosis (CF) is the most common life-limiting autosomal recessive
disease in Caucasians’. It is a multisystem disease that is mainly character-
ized by respiratory and gastro-intestinal manifestations. CF affects 1in 3500
live births in Caucasians but is much rarer in other populations? whereas
about 1in 20 to 1 in 37 individuals are healthy carriers of the recessive
gene3. Accurate data are lacking in Greece, however it is estimated that the
number of patients is around 1000. The median age of death in the annual
USA and European reports is below 30 years*®. Due to the continuous and
significantincrease in survival, even though some decades ago CF patients
did not reach adulthood, today about half of the CF population are adults®.
The main cause of death in over 70% is respiratory failure* however CF is
not widely known to chest physicians who still consider it as a children’s
disease and that may interfere with its optimum management.

CF is caused by mutations of a gene located on the long arm of chromo-
some 7 which encodes a 1,480 amino-acid protein. This protein is known as
the cystic fibrosis conductance regulator (CFTR) and operates as a chloride
and bicarbonate channel on the apical membrane of epithelial cells'. The
defective function of the CFTR gene leads to an abnormal conductance of
the chloride channel which is requlated by cAMP. It is noteworthy that 2000
different mutations of the CFTR gene have been discovered so far some of
which have an unknown impact’?, and this number along with the effect
of other genes lead to the different phenotypes of the disease. Mutations
of the CFTR gene can be divided into 6 classes?*:

I. Total absence of CFTR synthesis

Il. Defective CFTR maturation and transportation to the cell surface

Ill. Defective reaction and regulation of the protein- the open probability
is reduced

IV. Reduced channel conductance due to abnormal CFTR

V. Reduced transcription due to abnormal conjunction to the endoplasmic
reticulum resulting in reduced number of channels on the cell surface

VI. Reduced stay of the channel on the cell surface.

As the CFTR mutation penetration is limited, the genotype cannot fully
predict disease severity which is also regulated by other mutations and
epithelial Na+ channel function (eNAC)™.

In the vast majority of patients which reaches 87.2% in Europe, CF is
caused by class Il mutations™. The relative frequency of the CFTR mutations
varies between countries. The commonest mutation is Phe508del, which
belongs in class Il. The percentage of Phe508del in the alleles of different
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European countries ranges from 23.77% in Israel to 81.97%
in Denmark® and is higher in Northern and Central Eu-
rope than in Southern Europe. It is estimated that a very
high percentage of CF patients worldwide (up to 45%)
are homozygous for this allele™. In addition a rarer class
Il mutation, G551D is quite common in Ireland (8.47%)
butrare in Scandinavian countries and Southern Europe.
In Greece, the percentage of Phe508del homozygotes is
relatively low, about 28%?°. Furthermore, Greece ranks
first in the frequency of 3 out of the 15 commonest mu-
tations in Europe®. These two facts render our country
quite unique in the distribution of different mutations
and that has consequences in the management of the
disease, as described below.

The discovery of the CFTR gene in 1989 raised hope
for the definite cure of the disease by gene therapy which
is based on the introduction of the normal CFTR gene
by a vector into the abnormal CF epithelial cells®. Gene
therapy would obviously have two basic advantages:
dealing with the root of the disease and being effective
in all patients irrespective of their mutation. However it
soon became apparent that the route to CF cure was more
difficult than initially anticipated. Gene therapy did not
turn out to be as easy as once thought due to a number
of reasons including the ability of the respiratory epithe-
lium to keep out foreign genetic material, the presence
of viral vector receptors on the basolateral but not the
apical membrane (where the CFTR is located) and the
presence of antibodies?'15,

The current management of CF is situated on the op-
posite side of gene therapy and consists of management
of symptoms. It includes enzyme replacement therapy,
inhaled mucolytic and hyperosmolar solutions, antibiotics
administered both systematically and by inhalation, airway
clearance techniques, nutritional support and broncho-
dilators™s. This multidisciplinary approach in the setting
of organized CF centers has literally changed the natural
course of the disease. This change is clearly indicated by
the median predicted survival, which is the age that 50%
of patients is expected to reach in a certain year. Based
on the USA CF Foundation, median predicted survival
was 28 years in the period 1986-1990 and 39 years in the
period 2010-2014*. In addition the median age of death
increased by 3 years in the last 15 years (4=CFF). Based on
these facts it is realistic to assume that children with CF
born today may actually reach the 5%-6" decade'”. How-
ever current treatments are time-consuming, rendering
the every-day life of CF patients extremely difficult while
survival is still heavily compromised.
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In the recent years a new category of drugs called
CFTR modulators have been introduced, thereby opening
a new era in the treatment of CF. Modulators are aiming
at the abnormal protein in contradiction to gene therapy
which aims at the abnormal gene and current treatment
which is dealing with CF symptoms’2. In this setting
treatment is individualized according to the CFTR defect,
and the underlying mutation. Three new subcategories
of per os drugs have been studied in this direction and
involve the first 3 mutation classes:

1. Agents that promote ribosomal readthrough of non-
sense mutations, such as ataluren

2. CFTR correctors which improve CFTR trafficking to
the cell surface and its function, such as lumacaftor

3. CFTR potentiators which increase time of the open
state of the channel that is already situated on the
cell surface, such as ivacaftor'2.

Ivacaftor, the first modulator that has been approved
was considered the most important new drug of 20122
The initial phase Il study'® showed improvement of lung
function and of chloride transport both by nasal potential
difference and sweat chloride concentration in patients
with at least one copy of the G551D mutation. The re-
sults were confirmed by two phase Il studies. STRIVE®
in patients above 12 years of age with an FEV, 40-90%
and ENVISION?" in patients over 6 years old with an FEV,
40-105% showed that in patients with at least one G551D
allele ivacaftor resulted in improvement of sweat chloride
concentration and pulmonary function within two weeks
and also increase in body weight, improvement of qual-
ity of life and reduction of exacerbations. These results
are sustained after prolonged use so that longer term
effects become apparent, i.e. less frequent infection with
P.aeruginosa, decrease in lung function decline, improve-
ment in glucose tolerance and in growth in children?>%,

Unfortunately ivacaftor is effective in a minority of
patients. G551D is the most common class Ill mutation
affecting 4% of patients?*, whereas this percentage is
even lower in Greece. In this mutation class the chan-
nel is located on the cell surface and with ivacaftor the
time it is open increases resulting in adequate chloride
transport. Ivacaftor is also indicated for other rarer class llI
mutations and one class IV mutation, R117H'®%, However
administration of ivacaftor in Phe508del homozygous
patients did not have positive results (DISCOVER?). This
observation was rather anticipated since in this case
folding and processing of the abnormal protein to the
cell surface is problematic whereas ivacaftor improves
channel function when it is already in its proper location.
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Therefore only 7% of CF patients can actually benefit
from ivacaftor and the percentage is lower in Greece’®,

The attempt to restore channel processing to the
cell surface in homozygous Phe508del patients led to
lumacaftor, a corrector that in vitro improves Phe508del
CFTR function. In the initial phase lla study lumacaftor
resulted in a decrease of sweat chloride values but notin
improvement of nasal potential difference or lung func-
tion?. Consequently a phase Il study of co-administration
of lumacaftor/ ivacaftor in homozygous or heterozygous
Phe508del patients was designed in order to estimate the
benefit of combined treatment?. A small but significant
increase in FEV;in homozygotes but not heterozygotes
was observed. It should however be noted that the num-
ber of heterozygotes was small (27 patietns) and differ-
ent mutations were included. In any case this study was
considered a mile stone in CF treatment as it showed that
management of the basic defect in the most common CF
mutation was possible.

As a consequence two phase Il studies, TRANSPORT
and TRAFFIC were performed with moderate results. After
24 weeks of lumacaftor/ ivacaftor in 1108 homozygous
Phe508del patients over 12 years of age with mean FEV;
61%?° an improvement of FEV; by 2.6-4% (primary end-
point) was observed. This small increase was observed
in all patient groups regardless of age, lung disease
severity, gender and chronic P. aeruginosa infection. In
addition exacerbation rate was reduced by 30-39% and
BMI improved. Lumacaftor/ ivacaftor was well tolerated
and rate of discontinuation due to an adverse event was
4.2% among patients who received the drugs versus 1.6%
among those who received placebo.

Although improvement of pulmonary function in
TRANSPORT and TRAFFIC was statistically significant, it
was so small that its clinical relevance is doubtful. How-
ever reduction of exacerbation rate and BMI increase
were considered adequate and the lumacaftor/ivacaftor
combination was approved by the FDA on July 2", 2015
for homozygous Phe508del patients over 12 years of age.
Therefore the first modulator treatment for almost half
the CF population worldwide is now available'®. However
the high cost of this treatment (around 300.000 dollars
per year) raises important considerations regarding its
availability®. In any case, approval of the lumacaftor/
ivacaftor combination opens a new era in CF treatment
and several clinical studies with other correctors and
potentiators are underway for homozygous and hetero-
zygous Phe508del patients’s,

Regarding CFTR class | mutations which affect about
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10% of the CF population approval of another modulator
is not far away'2 In class | mutations, protein synthesis
is terminated before it reaches its full length, due to a
premature termination codon in mRNA. The first drugs
used for this class were aminoglycosides (31=tom 18).
However, toxicity and parenteral way of administration
contributed to an unfavorable profile, while benefits were
not universal**3, A synthetic alternative is ataluren which
has already been approved for patients with Duchenne
muscular dystrophy due to a stop codon?3, After phase
Il studies according to which ataluren was proven safe
and well tolerated®>3#, a phase Ill study was published in
2014%*.This study included 238 patients with at least one
class | mutation, aged over 6 years. No significant differ-
ence in pulmonary function or exacerbation rate between
ataluren and placebo was observed. Nevertheless, in the
subgroup not receiving inhaled tobramycin a statistically
significant improvement of the above parameters was
detected. The authors hypothesized that tobramycin
may interfere with ataluren’s mechanism of action thus
ataluren without co-administration of tobramycin is cur-
rently being studied in a new phase lll study.

Introduction of modulators in the treatment of CF is
a significant step forward for all inherited diseases for a
number of reasons. First, modulators are directed at the
immediate effects of the abnormal CFTR changing the
channel function in a minority of patients who already
hope for a much better quality of life and survival. Sec-
ond, they give a boost of optimism to the majority of the
CF population while new combination approaches are
underway. Third, they change the way of thinking in CF
management based on personalized medicine. Finally,
they prove that effective management of the genetic
defect in CF is possible and hopefully new drugs and
new strategies will be able to reverse the natural cause
of the disease, rendering CF an inherited disease without
a life-limiting outcome.
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SUMMARY

Influenza is a major cause of severe respiratory infections with
excessive morbidity and mortality globally. Annual epidemics or
pandemics still exert a major health and socioeconomic burden.
Vaccination remains the principal means for preventing influenza-
related morbidity and mortality. However, antiviral agents present
with major beneficial effects since they could improve viral clearance,
shorten illness duration and hospitalizations, diminish complica-
tions, reduce death risks and limit disease transmission. Decisions
about starting antiviral treatment should not wait for test results or
laboratory confirmation of influenza. When there is clinical suspicion
of influenza and antiviral treatment is indicated, antiviral treatment
should be started within 48 hours after the symptom onset. Oral
oseltamivir for 5 days represent the optimal therapeutic regimen
for both prophylaxis and treatment of influenza infection. Inhaled
zanamivir is the first line of treatment for influenza infection (com-
plicated or uncomplicated) inimmunocompromised individuals or
in cases of confirmed H1N1 infections with suspected resistance to
oseltamivir. This short review summarizes the current Advisory Com-
mittee on Immunization Practices (ACIP) of the Centers for Disease
Control (CDC) and the Public Health England (PHE) recommendations
for the antiviral treatment and prophylaxis of influenza infection.
Pneumon 2016, 29(4):282-287.

INTRODUCTION

Influenza is a major cause of severe respiratory infections with excessive
morbidity and mortality globally. Annual epidemics or pandemics still exert
a major health and socioeconomic burden'. Rapidly emerging evidence from
large multicenter randomized controlled trials (RCTs) suggests that antiviral
agents present with major beneficial effects since they could improve viral
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clearance, shorten illness duration and hospitalizations,
diminish complications, reduce death risks and limit dis-
ease transmission'2 Despite the above promising data,
it is worth noting that antiviral agents for influenza are
an adjunct to vaccine and not a substitute. Vaccination
remains the principal means for preventing influenza-
related morbidity and mortality®. However, a history of
influenza immunization does not exclude influenza
as a possible diagnosis. While influenza is unpredictable,
laboratory data suggest that influenza A (H3N2) viruses
are predominating during the 2016-17 season. Influenza
A (H3N2)-predominant seasons often are associated with
more severe illness, especially in young children and older
adults'. While serious influenza complications can occur
in people of any age, certain people are at greater risk
for complications (Table 1).

Currently, there are three FDA-approved antiviral drugs
recommended by CDC (https://www.cdc.gov/flu/antivi-
rals/whatyoushould.htm) this season to treat influenza'>.
These drugs belong to the subclass of neuraminidase
inhibitors and are the following:

TABLE 1. Risk factors for acute complicated influenza infection

Asthma

COPD

Cystic Fibrosis
Pulmonary Fibrosis
Bronchiectasis

Chronic Lung Diseases

Cardiovascular Disorders Congenital Heart Disease
Coronary Artery Disease

Hematological Disorders Sickle cell disease

Endocrine Disorders Diabetes Mellitus

Kidney Disorders Chronic Renal Failure

Liver Disorders Hepatitis, Hepatic Failure, Liver

Cirrhosis

Metabolic Disorders Mitochondrial disorders

Age <2 or >65 years

Immunosuppression HIV, chemotherapy

Other conditions Pregnancy (up to two weeks
postpartum), alcoholism, drug
abuse, obesity, people <19
years of age who are receiving
long-term aspirin therapy,

malignancies
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1. Oseltamivir (trade name Tamiflu®), is available as a pill
or liquid. Generic oseltamivir is available as a pill.

2. Zanamivir (trade name Relenza®), is a powder that is
inhaled. (Relenza® is not recommended for people
with breathing problems like asthma or COPD).

3. Peramivir (trade name Rapivab®). Food and Drug
Administration approved it to treat influenza infection
in adults as an IV formulation.

PHARMACOKINETICS, PHARMACODYNAMICS
AND TOXICITY

1. Oseltamivir: Oseltamivir is an inhibitor of the influ-
enza neuramidase enzyme and has been approved
for the treatment of uncomplicated acute illness due
to influenza A and B infection in patients aged =1
year who have been symptomatic for no more than
two days. It can also be for the chemoprophylaxis of
influenza in adolescents 13 years and older. Oselta-
mivir is available for oral administration in 30 mg, 45
mg, and 75 mg capsules and liquid suspension. It is
systemically administered as prodrug (phosphate) and
is hydrolysed hepatically to the active metabolite, the
free carboxylate of oseltamivir. Oseltamivir carboxyl-
ate is extensively eliminated by renal excretion and
reaches a peak effect (as indicated by reduction in
viral titers) within 24 hours following administration.
Coadministration with food has no significant effect
in oseltamivir peak plasma levels while it is, yet, not
known whether oseltamivir is distributed inti human
breast milk; however, preclinical studies have shown
that oseltamivir carboxylate is distributed into the
milk of lactating rats. The most frequent side-effects
are nausea, vomiting, that are mild to moderate and
usually occur within the first 2 days of treatment.
Scarce data supports an increase in headaches and
psychiatric events. Further studies are warranted to
support this notion*>,

2. Zanamivir: Zanamivir is manufactured by GlaxoS-
mithKline (Relenza --- inhaled powder). Zanamivir is
approved for treatment of persons aged >7 years and
approved for chemoprophylaxis of persons aged =5
years. Zanamivir is administered through oral inhala-
tion by using a plastic device included in the medica-
tion package. Patients will benefit from instruction
and demonstration of the correct use of the device.
Zanamivir is not recommended for those persons
with underlying airway disease. Zanamivir is available
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as a powder for inhalation (licensed) or in aqueous
solution (unlicensed). Aqueous zanamivir may be
administered through a nebulizer or intravenously.
It is the only unlicensed treatment recommended
by Public Health England (PHE) (version 7.0, October
2016) in certain circumstances for first and second
line therapy based on the significant experience of
its use during the 2010/11 influenza season?

3. Peramivir (IV): Peramivir is a neuraminidase inhibitor
which has been licensed in the USA, in a preparation
forintravenous use. It is licensed for the treatment of
acute uncomplicated influenza in adults aged 18 years
and over. Peramivir is administered as a single dose
within 2 days of onset of acute influenza symptoms.
Evidence of efficacy of the 600mg dose is limited to
mainly influenza A infection but there is no evidence
for the drug’s routine use in treating serious influenza
requiring hospitalization. There is no evidence for
improved outcomes in combination therapy with
oseltamivir, though there are recent case reports and
retrospective cohort series of survival when used as
salvage therapy**%.

EFFICACY

Clinical trials have demonstrated that 75 mg bid of
oseltamivir administered to otherwise healthy individuals
have reduced the illness duration up to 1.5 days, if started
within 36 hours from the onset of symptoms. Moreover, a
large meta-analysis of 10 RCTs has shown that oseltamivir
reduced lower respiratory tract infections, hospitalizations
and use of antibiotics in both healthy and at-risk individu-
als. Oseltamivir has also exhibited favorable effects in
a clinical trial enrolling patients with chronic lung and
heart diseases by significantly reducing the incidence
of complications and use of antibiotics®. Zanamivir has
also demonstrated similar therapeutic efficacy. Meta-
analyses of large RCTs showed that zanamivir reduced
duration of influenza symptoms by 0.6 to 0.7 days. On
the other hand the benefit of zanamivir was similar to
“relief medications’, i.e. acetaminophen*®. Zanamivir is
contraindicated in patients with asthma and COPD due
to severe bronchospasm in a substantial proportion of
patients with underlying chronic lung disease. For both
oseltamivir and zanamivir, studies showed no radiological
improvement (x-ray) in signs of pneumonia“>.

With respect to peramivir, data derived from double-
blinded placebo-controlled revealed a more pronounced
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drop in virus titers in patients commenced with oral pera-
mivir 24 hours after onset of symptoms and continued
for 5 days compared to placebo. However, this effect was
dose-dependent and was only observed in high doses.
Thus, alternative parenteral formulations were tested, i.e.
intravenous; however, several large multicenter RCTs failed
to show superiority against oseltamivir both in treatment
and prophylaxis arms. Studies from Japan support the use
of IV peramivir in children <18-years old, especially where
the use of inhalation drugs is not feasible*>.

THERAPEUTIC ALGORITHM (Figure 1)

Decisions about starting antiviral treatment should
not wait for test results or laboratory confirmation of in-
fluenza. When there is clinical suspicion of influenza and
antiviral treatment is indicated, antiviral treatment should
be started as soon as possible (within 48 hours after the
symptom onset), along with use of appropriate infection
control measures. Rapid testing for respiratory viruses
including influenza virus is recommended for all patients
fulfilling the clinical criteria for complicated infection’.

First line treatment: Based on CDC guidelines, osel-
tamivir still lies at the core of influenza prophylaxis and
treatment (complicated or uncomplicated) (Table 2)'2in
elderly high-risk groups without severe immunosuppres-
sion’. With regards to otherwise healthy individuals which
present with clinical suspicion of influenza infection it is
upon physician’s discretion to administer antiviral agent. It
should be underlined that most people who are otherwise
healthy and get the flu do not need to be treated with
antiviral drugs.To treat influenza, oral oseltamivir is usually
prescribed for 5 days, although hospitalized patients may
receive treatment for longer. Intention-to-treat analysis
has revealed that patients treated with oseltamivir return
to normal activities almost 1 day sooner; however, there
is no robust data supporting that oseltamivir affects
disease severity and mortality while there is scarce data
on reduction of influenza complications®”.

Second line treatment: In the case scenario of poor
clinical response to first line treatment then doctors based
on their clinical judgment should: a) switch to zanamivir,
b) test for antiviral resistance (generally is low but still
can occur). Inhaled zanamivir can also be used as first
line treatment in the following cases:

1) In severely immunocompromised individuals with
complicated HIN1 infection and possible oseltamivir
resistance.
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Uncomplicated

Previously Healthy

No Treatment
Or
Oseltamivir
(Physician's
Decision)

Immunosuppressed

Oseltamivir

Zanamivir (inh)
Or
Oseltamivir
(If unable to use
inhaler)

H1N1 and possible
oseltamivir resistance

INFLUENZA [confirmed fsuspected)
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Complicated

Immunosuppressed

Oseltamivir
Or
Zanamivir (inh)
(2™ line)

Oseltamivir

FIGURE 1. Diagram showing the strategy for prescribing antiviral drugs for suspected or confirmed influenza (modified from ref. 2).

TABLE 2. Definitions regarding influenza according to Public Health England (modified from reference 2)

1.Uncomplicated influenza: Influenza presenting with fever, coryza, generalized symptoms (headache, malaise, myalgia, arthralgia)
and sometimes gastrointestinal symptoms, but without any features of complicated influenza.

2. Complicated influenza: Influenza requiring hospital admission and/or with symptoms and signs of lower respiratory tract infec-
tion (hypoxemia, dyspnea, lung infiltrate), central nervous system involvement and/or a significant exacerbation of an underlying

medical condition.

3. Severe immunosuppression: Examples of severe immunosuppression

a. Severe primary immunodeficiency.

b. Current or recent (within six months) chemotherapy or radiotherapy for malignancy.

¢. Solid organ transplant recipients on immunosuppressive therapy.

d. Bone marrow transplant recipients currently receiving immunosuppressive treatment, or within 12 months of receiving im-

munosuppression.
e. Patients with current graft-versus-host disease.

f. Patients currently receiving high dose systemic corticosteroids (equivalent to =40 mg prednisolone per day for >1 week in an adult,
or 22mg/kg/day for =1 week in a child), and for at least three months after treatment has stopped.

g. HIV infected patients with severe immunosuppression (CD4<200/ul or <15% of total lymphocytes in an adult or child over five).
h. Patients currently or recently (within six months) on other types of highly immunosuppressive therapy.

2) If there is evidence of gastrointestinal dysfunction,
which could cause decreased absorption of enterically-
administered medications, use zanamivir. Examples
include known gastroparesis, clinical evidence of
malabsorption, uncontrollable vomiting, and gastro-

intestinal bleeding. Patients unable to use a zanamivir
Diskhaler® should be considered for nebulized aqueous
zanamivir.

Patients who failed to respond to nebulized or inhaled
zanamivir or those with severe multiorgan involvement
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may benefit from IV zanamivir; however, efficacy data

is still scarce and controversial.

Importantly, it should be underlined that inhaled
zanamivir is an absolute contraindication for high risk
individuals with bronchial hyper-reactivity due to exces-
sive bronchospasm that has been observed in a significant
proportion of patients.

Intravenous peramivir is administered in a single
infusion over 15-30 minutes. Peramivir is approved for
treatment in adults, zanamivir for treatment of children
7 years or older, and oseltamivir for treatment even in
infants. Antiviral dosage information for different age
groups is shown in table 3. Antiviral resistance among
circulating influenza viruses to any of the neuraminidase
inhibitor antiviral drugs is currently low, but rare, sporadic
cases of antiviral resistance can occur'>>.

Special Populations

Children can take two of the approved antiviral
drugs—oseltamivir and Zanamivir. Oseltamivir is recom-
mended by the CDC and American Academy of Pediatrics
(AAP) for the treatment of influenza in persons aged 2
weeks and older, and for the prevention of influenza in
persons aged 3 months and older”®, Zanamivir is recom-
mended for the treatment of influenza in persons aged
7 years and older, and for the prevention of influenza in
persons aged 5 years and older®.
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Pregnant women

Antivirals have been recommended for pregnant
women due to the adverse clinical outcomes that have
been observed for influenza infection in this group. Osel-
tamivir remains the first line option for the vast majority
of pregnant women with influenza infection, including
endemic seasons for influenza A (H1N1). For pregnant
women who meet additional criteria for requiring zanami-
vir first line, further assessment (i.e. rapid diagnostics) and
antiviral treatment should be discussed with an infection
specialist. There are no data suggesting tolerability dif-
fers between pregnant and non-pregnant adults. Recent
studies suggest there is no evidence of harm in pregnant
women treated with oseltamivir or zanamivir'®'.

TAKE HOME MESSAGES

1. Vaccination remains the principal means for preventing
influenza-related morbidity and mortality. However, a
history of influenza immunization does not exclude
influenza as a possible diagnosis.

2. Decisions about starting antiviral treatment should
not wait for test results or laboratory confirmation of
influenza. When there is clinical suspicion of influenza
and antiviral treatment is indicated, antiviral treatment
should be started within 48 hours after the symptom

TABLE 3. Recommended dosage and schedule of influenza antiviral medications for treatment and chemoprophylaxis (modified

from reference 1).

ANTIVIRAL AGENT

1-6yrs. 7-9yrs. 10-12yrs. >13 yrs.
Zanamivir (Relenza)
Treatment, NA 10 mg 10 mg 10 mg
influenza A and B (2 inhalations) (2 inhalations) (2 inhalations)
twice daily twice daily twice daily
Chemoprophylaxis, NA for ages Ages5-910mg 10 mg 10 mg
influenza A and B 1-4 (2 inhalations) (2 inhalations) (2 inhalations)
once daily once daily once daily
Oseltamivir (Tamiflu)
Treatment, Dose varies Dose varies Dose varies 75mg
influenza A and B by child’s weight by child’s weight by child’s weight twice daily
>40 kg = adult dose
Chemoprophylaxis, Dose varies Dose varies Dose varies 75 mg
influenza A and B by child’s weight by child’s weight by child’s weight once daily

>40 kg = adult dose
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onset, along with use of appropriate infection control
measures.

Rapid testing for respiratory viruses including influ-
enza virus is recommended for all patients fulfilling
the clinical criteria for complicated infection.

Most people who are otherwise healthy and get the
flu do not need to be treated with antiviral drugs

. Oral oseltamivir for 5 days represent the optimal
therapeutic regimen for both prophylaxis and treat-
ment of influenza infection

Inhaled zanamivir is the first line of treatment for
influenza infection (complicated or uncomplicated)
in immunocompromised individuals or in cases of
confirmed H1N1 infections with suspected resistance
to oseltamivir

Inhaled zanamivir is contraindicated in patients with
bronchial asthma and COPD

. Oral oseltamivir is preferred for treatment of pregnant
women because it has the most studies available to
suggest that it is safe and beneficial

. Oseltamivir is recommended for the treatment of influ-

enza in children 2 weeks and older and for prevention
in children 3 months and older. Zanamivir is recom-
mended for the treatment of influenza in children 7
years and older and for prophylaxis in children 5 years
and older.

No conflict of interest to declare
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NEPINHWH

H xprion Twv NAEKTPOVIKWV CUCTNUATWVY TTAPOXNG VIKoTivnG (ZHN,
electronic nicotine delivery systems, ENDS) mapouaiadel avénpévo
emmoAacopo Ta TeEevTaia Xpovia. Aedopévng TG amouvaciag capwv
aPVNTIKWY UNVULATWY Yia TNV VYEIQ, N amd@ach 6Toug EVAAIKEC yia
v évapén 1 oxt twv XHN e€aptdtan amod diapopoug mapAyovTeg,
oMW  givat n evpeia mMPowONoT TOUE WG SPACTIKWV LECWVY S1AKOTNG
TOU KAMVIGHATOG Kal WG acg®aAoUg eVAANAKTIKAG EMAOYAG TOU TOl-
Yapou, loxuplopoi ot omoiot dev givan oTotyeloBeTnpévol. H emAoyn
TWV véwv emnpeadetal amd Tnv av§npuévn anmmynon Twv dlapnpicewv
mou mapouatdalouv ta ZHN w¢ pia amodavotiki emAoyn (WG Kat w¢
npoidvta uPnAng texvohoyiag. levikd, n suxvotepn artia xpriong XHN
OTOUG EVAAIKEG ival N @noAOYoUEVN ACPANELD KOl ATOTENECUATI-
KOTNTA TOUG 0TN S1OKOTH TOL Kamviopatog. Q¢ KUPLEG aITieg Xpriong
Twv ZHN o€ e@rifouc Kat veapoUg eVAAIKEG EXOUV AVAYVWPIOTEI N
TIEPIEPYELQ, N TTOLKIAN YEUOTIKOTNTA KAl N KOIVWVIKN emppon. Kiplog
eknmpoowmog Twv XHN gival To NAEKTPOVIKO Tatydpo. Av Kal YEVIKA
OewpouvTal pia eviaia Katnyopia TPoiovTwy, amoTeAoUV Hia ETEPO-
Yevi opdda pe Stapopéc we mpog TRV mapaywyn Kai Ty amodoon
S1apopwv ouaiwv. H cbotaon Tou agpoAUpaTOG Tou TapdyeTal and
1a XHN e§apratar amd moANoUG mapdyovTeg, HeTa&l Twv omoiwv givat
TO CUCTATIKA TOU UYPOU AVATIANPWONG, TA XAPAKTNPLOTIKA TNG GL-
OKEUNG Kal N cuumepIpopd Tou Xpriotn. Ta péxpl orpepa Stabéoipa
dedopéva deixvouv oT1 To agpdAupa Twv IHN dev givat akivéuvo,
161aitepa yla Ta CUCTAUATA TOV OPYAVICHOU MOV €ival unadn o
toéikéc emdpaoelc. H BipAoypagia yia tic emmtwoelg Twv THN ota
Slagopa cuoTtripata gival Twyr o€ OyKo Kal xapaktnpifetal amod
amovcia mpotunomoinpévng pebodoloyiag. EmmAéov, ot pakpoypo-
VIEG EMMTWOELG TNG XPriong ZHN givatl péxpt oTypRg AyvwoTteg. Xe
uehéreg Bpayuxpoviag ékBeong oe agpoAupa XHN kataypdgovral
moAAmAEC BLOAOYIKEC KAl AEITOUPYIKEG EMOPATEIC GTO AVATIVEUOTIKO,
KapdlayyElaKo, avoooAOYIKO Kal KEVIPIKO VEUPIKO cuatnua. Ymo
oplopéveg ouvOnkeg éxel SlamotwOei aneAevBépwaon SpacTikwv mo-
ootTWV viKotivng and ta ZHN kat cuvenwc eivat duvatn n mpokAnon
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i n datripnon ¢ e€aptnong amd vikotivn. Ta umdapyovta dedopéva dikaloAoyoUv Tnv mpoegldomoinan eykuwv
YUVAIK®WV Kal YUVOIKWV avamapaywyikig nAikiag, aAAa kat maidiwv kat epripwv GXETIKA Pe TOUG KIVOUVOUG
a6 tn xprion Twv XHN, 61mw¢ 10 evEEXOEVO MOKPOXPOVIWY EMMTWOEWY GTNV AVATTUEN TOU EYKEQPANOU AOYWw
£€kBeong o vikotivn otnv euPpuikni i epnpPikA nAikia. H madnrikn ékBeon oto agpolupa Twv XHN dev éxel
peleTnOei emapkwe EMEIBN TPOKELTAL VIO OXETIKA KalvoUpla TPoidvTa, aAAd UTTApXEL avnouyia yia Tig mOavég
AVEMOUUNTEC EMMTWOELG KATA TRV akoUola €kOgan. H MAEIovOTNTA TWV OXETIKWV HEAETWY CUPTEPAVE OTI N
madntikn ékBeon oto agpoAlupa Twv THN mbavotara amotelei mpdyuart kivéuvo yia tnv vyeia. Ta atoiyeia
yta tnv anotedeopatikotnta twv THN 0Ttn S10KOTH i} 6TN YEIWGN TOU KAMVIOHATOG GUMBATIKWY TOLYApwV gival
TIEPIOPIOPEVA KAl XAUNANG ToLoTNTAG. Oplopéveg peNéTeg SlamioTwoav BETIKA GUGYXETION AVAREST OTN XPHoN
ZHN kat 0TV av€non Tng cuxvoTNTAG S1AKOTIG KAMVIoMATOC, EVW AANECG PeNéTEG SlamioTwoav Kapia ) akopa
Kl apVNTIKN GUCXETION. Euprpata mpoonTikwv peAetwv oe mMAnOuaopoug epriBwy Katl veapwv eVvAiKwv uno-
SnAwvouv 611 n xprion XHN amotelei cagpn kat oTabepn évoei§n av§npévng mbavotntag peAovTikiG évapéng
KAMVIOPATOG TOIYApwV Kat AAAwV mpoiovTwy KamvoL amd tn mpwipn pnPeia éwg Kot tnv apxr TG evnAikiwong.
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EIZATQrH

Ta televTaia xpovia n Xprion Twv NAEKTPOVIKWY OU-
OTNUATWVY TTaPOoXNG VikoTivng (ZHN, electronic nicotine
delivery systems, ENDS) mapouotddet taxeia avénon. O
av€avopevoc emmolacudc Tng xpriong ZHN éxel mupo-
Sotrioel sUlNTACEIC GTOUC OPYAVIOHOUC SNUOCIAG LYEINS
KOl 0TNV EMOTNHOVIKH KOWVOTNTA OXETIKA ME TIG SuvnTi-
KEG OETIKEC I APVNTIKEG EMITTTWOELG TNG OTOV EAEYXO TOU
Kamviopatog kat otn dnudaola vyeia, evw amd moANoUg
ek@palovtal évtoveg SIaPwVIEC OXETIKA e TO OPENOC
évavtl Tou Kivouvou amé tn xprion Twv ZHN. Ot umnép-
paxol toxupilovtal Tt TPOKELTAL YIA £Va TIPWTOTIOPLAKO
mpoidv kai oT1 eivat mBavéd va SieukoAUvel T Slakorr Tou
Kamnviopatog totyapwv. Aré autiv Tnv omtikn, ta XHN
Ba pmopoloav va avTimpoowTELOLV UIa AVETTAVAANTITN
SuvatdTnTa PEIWOoNG TOU POPTIOU TNG VOO POTNTAC Kal
BvntotnTag mou oxeTileTal e TO KATIVIOUA, O€ padikn KAi-
paka. OravTtinaloi toug evilagépovTal yia ToV TTEPIOPIoUO
TWV AKOUOIWV CUVETIEIWVY, OTIWG €ival ol KivOuvol yla TV
vyeia mou oxetiCovtal pe t Xpnon ZHN, n tautoéxpovn
xpnon (ZHN kat Totydpwv) mou pnmopei va untovopeUoEL TNV
TPooTIdbela SIAKOTTAG TOU KATMVIGUATOC Kal n mbavotnta
TIPOCEAKUONG N KATIVIOTWY KAl KUPIWE VEAPWVY ATOUWY
KOl TTPWNV KAmvioTwv.'3

H nmapolUoa avackomnon mapouaotalel Tn Siabéaoiun
npoogatn PiBAloypagia avagopikd pe ta HN, amote-
AéopaTa PEAETWV WC TTIPOC TN XPNOoN KAl TNV EMiyvwon,
TIG EMIMTWOELC TOUC O€ EVEPYNTIKOUC KAl TTABNTIKOUC XPN-
0TEC, KABWCE Kal TN XPNOIMOTNTA TOoug oTNnV Mpoondbsia
S1aKOTINC TOU KATTVIOUATOC KATTVoU.

EMNIMOAAZMOZ THXZ XPHXZHX XHN XE ENHAIKEZ

Aev untapyouv aykoopia SeSdopéva OXETIKA P T XpN-
on twv XHN. Opwc, Ta teleutaia xpovia éxouv SievepynBei
TIOAMEG UEAETEC O€ SIAPOPEC XWPEC, TTOU a&lohoyouv TNV
¥prion toug amd evnAikoug kat epriouc. Av kat Siépepav
WC TTPOC TOUG oKoTToUC Kal TN HeBodoloyia, kataypdgouv
pa EekdBapn Taon mpog avénuévn eniyvwon Kat xprion
TwV XHN. O1 ouxvOTEPEG ATTAVTHOELG TTOU KATAYPAPNKAV
W¢ TIPOC TOV EMIITONACHO €ival N «OTTOlASNTIOTE XPrion»
(xprion ZHN omoladnmote oTiyun otn {wr) VOC aTOoU)
Kat n «vuv xpnon» (xprion ZHN T mponyouueveg 30
NUEPEG TTPLV TN CUUUETOXN OTN HEAETN).

Y€ AQVTITTPOOWTEVTIKA Seiypata evnAikwyv Twv HIMA
@aivetal 0Tt 0 emMImoAaopoC TN xpriong ZHN avéavetal.
Metaf 2010 kat 2013, n omoladrmoTe Xpron NAEKTPO-
VIKWV Tolydpwv auénbnke amod 1,8% o€ 13%, evw n «Vuv
xpnon» and 0,3% oe mepimou 4,1% (p<0.001). O emmo-
Aaopédc av€rbnke onUAvTIKA o€ OAEC TIC SNUOYPAPIKES
opddec. To 2013, n«vuv xprion» HN ntav upnAotepn o€
VEAPOUG eVAAIKEG peTadu 18-24 etwv (14,2%) kal Tapou-
oiadle peiwon pe v avénon g nAikiag. O1 kabnueptvoi
KamvioTéG (30,3%) Kalt ol un KaBnuepivoi KanvioTég (34,1%)
napouvacialav peyalUTepeg MOAVOTNTEG «<VUV XPAONG»
NAEKTPOVIKWV TOLYAPWYV CUYKPITIKA e TTpwnV (5,4%) Kal
un KamvioTtéc (1,4%) (p<0,001).4¢

To 2014, o€ avTmPoowEUTIKO Seiypa evnAikwv nAikiag
>18 etwv Twv HIMA, mapatnpndnke o idlog emmoAacuog
«oTolacdnimoTe» Kat «vuv xpriong» ZHN Kat cuykekpipéva
«0oTTOlAdATIOTE XPrioN» UTTOAOYIOTNKE 12,6% TWV EVNAIKWY
Kat n «vuv xprion» 3,7%, e S1agpopEG we Tpog TNV NAIKIa,
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TO QUAO, TN PUAN Kal TNV Kataywyr). Ot VUV KATVIOTEC
(47,6%) Kal ol TTPWNV KATTVIOTEC TTOU SIEKOYPAV TOV TENEU-
Taio xpovo (55,4%) mapouaialav avénuévec mbavoTnTeg
xpnong ZHN og oxéon pe mpwnv KAMVIOTEG, TTOU gixav
S1akOYPEl yia XpovIKO S1aoTnpa PEYAAUTEPO TOU £TOUG
(8,9%) kat pe atopa mou dev gixav kamnvioel moté (3,2%).
H «omowadnmote xprion» ZHN ftav peyaAutepn petadu
pN KamvioTwv nAikiag 18-24 etwv (9,7%) Kal HElWvVOTAV
ME TNV avénon TN nAIKiag.

Emiong, otnv Eupwrnn @aivetal 611 n xprion Twv XHN
mapouctalel avénon ta teheutaia Xpovia. ZOU@wva e
10 EupoPapoduetpo, mou va Sietia ekTIPd Tov emimoAa-
OO Kal Toug TapdayovTeg ou kabopilouv Tn xpron Twv
2HN, o€ dtopa nAkiag =15 €Twv 27 KPATWV-UEAWV TNG
Eupwmaikng Evwong (EE), katd to 2012 pévo 1o 7% twv
OUHMETEXOVTIWV €iXaV XPNOIUOTIOIOEL TO OUYKEKPIUEVA
nipoiovta. To 2014, n idla peAétn €6eiée 611 To 12% TwV
Evpwmnaiwv gixav xpnotpomowjost ZHN, pe to 2% va
AVAPEPEL KWLV Xprion», To 3% Xprion oTo mapeABov oA
Oxt MAéov Kat To umoAolmo 7% SOKIHAoTIKY Xprion oTo
TapeABOV aANA TTOTE cuoTNATIKA.” MeTa&l Twv atduwy
mov avépepav «omoladrimote Xprion» ZHN, 1o 15,3% &n-
Awoav «vuv Xpriotec».8 To 2014, n «omroladrimote xprjon»
ZHN égtave oto 31,1% petady vuv kanmvioTwy, oto 10,8%
O€ TIPWNV KATIVIOTEG KAl OTO 2,3% O€ N KAnmvioTeg. Metd
amod avaywyr 0To 6UVOAO Tou TANBUGHOU, AUTO CNUAIVEL
ot Tepimou 48,5 ekatoppupla moliteg g EE gixav xpn-
owpomnotrjioel ZHN o€ kdmola oTiypr.’ MapOUoLeC UEAETEC
€xouv OlevepynOei og TOAA AANa KPATN TOU KOGUOU. X€ 7
KPATN 0 EMMOAACHAE TNG «VUV XPRONG» METAEY evnAiKwY
BpéBnke va moikiiel amd 0,3% o€ 5,9% (péon Tiun 1,7%).
Tnv mepiodo 2010-2012 o€ 34 KPATN, O ECOC EMITOAACUOC
n¢ «omotaodnmote xpriong» XHN Atav 17,5% (gupog
1-34,3%) O€ vuv Kal TTpWNV KATIVIOTEG TOLYAPWY, EVW O
ME€OOC EMMOAACHOG TNG «VLV Xprione» ZHN og 5 kpdtn
nrav 2,75% (evpocg 0,05-7%).1°

EMINOAAXMOZX THXZ XPHXHX XHN XE EOHBOYX

Ot emM&NUIONOYIKEC UENETEC YA TOV EMITOAACUO TNG
xpriong ZHN oe epnBoug (nAikieg peta&y 10-19 eTwv) ival
OTIAVIEG. Y€ QVTITTPOOWTTEVTIKA Seiypata mAnBuopou twv
HIMA @aivetal 6Tt n xprion ZHN éxel auénBei taxutata Ta
TeleuTaia xpovia. ZUpewva pe Sedopéva mou CUNEXBNKav
peTa&L Twv eTwv 2011 kat 2012, To TOCOOTO TwWV PadnTwv
SeutepofBdbuiac ekmaideuong mou dridwoav «omoladnmoTe
xprion» auéndnke ano 3,1-3,2% oe 6,5-6,8%, eV AUTO TWV
«VUV Xpnotwv» auéndnke amnd 0,6-1,8% oe 2-2,8% katd
™ Sidpkela Tou idlov éTouc.”

Meta&u tTwv etwv 2011-2015 KataypAPnKaAv CHUAVTI-
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K&G aLENOELC oTNV «omroladNTTOTE» Kal TN «vuv Xprion» ZHN
amé padbntég eutepofabuiag exkmaideuong. H «wuv xprion»
Twv XHN auérbnke amo 0,6% og 5,3% (95%Cl 4,6-6,2) o€
paBntéc yuuvaaiou kat amé 1,8% og 16% (95%CI 14,1-18)
o€ pabntég Aukeiou. To 2015 umoloyiotnke 0t1 620.000
pHaBnTéc yuuvaciou kal 2.390.000 pabntég Aukeiou Tav
«VUV XpNoteg» ZHN.'213

H id1a tdon kataypdgetal Kal o€ TOAA ANAa pépn
Tou KOopou. Tnv mepiodo 2012-2014, og pabnrtég Seute-
pofabuiag ekmaidevongc, eprBouc Kal veapoUg eVAAIKEC,
0 Héoog emmolacudc TnG «omolacdrmote Xpriong» ZHN
Kupavétav petadu 4,7% kat 20% kat g «vuv xpriong» XHN
peTald 1,5% kat 29,9%, CUUPWVA HIE SIAPOPEC PENETEC. *1®

ANTIAHWEIZ KAI AITIEZ TIATH XPHZH XHN
2E ENHAIKEX

Me 6edopévo Tov auéavouevo eMMOAACHO TNG XPHOoNG
>HN og 81a¢pope¢ MANBUCUIOKEG OAEC, Eival CNUAVTIKO
VO amoca@nVIOTE TL aKPIPWE EAKVEL TOUG avBpwIToUC 0TO
OUYKEKPIPEVO TTPOIOV. Ot apxIKEC MENETEG KATEYpAY AV
molkiha aitia yia tn xprion ZHN o€ KanvioTéG Kal O€ «Vuv
XPNOTEC, Ta omoia epAaudvouv: T peiwon r tn Sla-
KOTI) TOU KATMViOUOTOG CUMBATIKWY TOYApwv Adyw TG
avtiAnyng ott ta ZHN gival Aiydtepo empPAafn and tov
KATVO, TNV TPOCTACIA TNG UYEIAG TOU KOIVWVIKOU TIEPL-
BaMovtog, TNV amoguyn molvwy ou oxeTi(ovtal pE To
KATIVIOUQ, TN XOpNASTEPN TIUK, TNV KAAUTEPN YELON Kal
OO, TNV ATTAR TIEPIEPYELD, KAL TO YEYOVOC OTL N amdAauon
¢ Sadikaoiag Tou Kamviopatog givat mapopola e
xprion XHN.'62

Mapouotol alhd kat SlapopeTikoi Adyol yla T Xprion
SHN amokaAu@pBnkav og aplBpd OXETIKWVY TTOLOTIKWV
peAeTwV yia tn Xenion ZHN. & pia peyain €0vikn peNéTn
oTi¢ HIMA o€ eviMIkeg nAikiag 18 éwg >65 eTwv (n=3.878)
mou drAwoav «omotadrimote xprion» ZHN, ol cuxvoTEPEC
aitiec dokiung tav n mepiépyela (53%), n mMPooPopPd
rapaxwpenon amnd 1o QIAKO 1| OIKOYEVEIOKO TTEPIBAAOV
(34%) kau ota mAaiola mpoomabelag yia Stakomn i Heiwon
Tou Kanviopatog (30%). Zxedov ta duo tpita (65%) Twv
aTOpwv Tou Eekivnoav va XpnolUomololV 0T CUVEXELQ
Ta SiékoPav. H Stakomr tav cuxvotepn ota dTopa mou n
KUpla artia Sokiung Sev Tav oToxeupévn (T.x. TIEPIEPYELQ),
o€ avTiBeon e TIC OTOXEVUEVEC (.. Slakom Kamviopatog)
(81% évavti 45%, p<0,001).2

21N peAétn International Tobacco Control (ITC) Neth-
erlands pe 1.550 CUPPETEXOVTEG NAIKIOC AV TwV 15 €TWVY,
otxpnoteg ZHN avépepav 61 n KUpLa attia xpriong Atav
n Heiwon Tou Kamviopatog (79%) i n avtiAnyn 6t Ta
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YHN eivai Atyotepo empAafny amo ta cupBatikd totyapa
Kamvou (77,2%). To k6oTtog tav évag eMIMAEOV ONUAVTI-
KO¢ mapdyovtag, Kabwg n mieloPngia (61%) avépepe
ot &ekivnoav va Xpnolpomnololv NAEKTPOVIKA Tolydpa
ylati Bewpouvtav eOnvoTepa anmd ta CUPATIKA, VW
mapopoiwg n SOKIUN TOUG CUCXETIOTNKE BETIKA PE TNV
avnouyia yta To KOoTog TwV Tolydpwyv Kamvou. Atyodtepo
ouxva avapépinke n kaAUTepn yevon twv ZHN cuykpItika
ME gKeivn TV cUUPATIKWY Tolydpwv(18,1%).2*

Y& pia online PeEAETN MOAVETITIESNC VONTIKAG Xap-
Toypagnong (concept mapping, CM) pe 108 eviihikeg
OUMUETEXOVTEG avayvwpiotnkav 11 cuoxeTI{OUEVEG TTa-
papeTpol rj opadeg mou xapaktripilav Ti¢ altieg Xpnong
Twv XHN. Mg @Bivouoa oeipd péong Babuoloyiag amd
TOUG CUMIMETEXOVTEG Ol OpAdeC riTav: péBodog Slakomrig
KOTIVIOUOTOC, AVAUEVOUEVO OQENOC YIa TNV UYEia, TTpo-
oWk avtiAnyn, dveon, aioBnua uneuBuvotntag (dnA.
va anmoteholv KaAd mapddelypa kat va gival apxnyoi
yla Toug AAAOUC), amoAauon, pn AvapeVOEVA OQENN
(avaktnon yeuong kat ooung), avtiAnyn dpdong, Bepa-
TEVUTIKEG eMOPATELC (avVaPEPOEVO aioOBnua npepiag,
mPOKANoN xaAdpwong, Heiwon veuplkdTNTAC, Heiwon
Ayxoug, 1 nPeuia Tou pualou), Xoumu/evdlagépovta,
Siktvwon/kowvwvikég emdpaoelg. AiCel va onuelwbei ot
Ol AITIEC TTOU ava@épovTal TN SIAKOTH TOU KATTVIoUATOG,
OTO AVAUEVOUEVO OPENOC YIA TNV UYEIQ, OTN TTPOCWITIKH
avTiAnyn, otnv dveon kat oto aiodnua umeuBuvoTnTag
BaBuotoyrnOnkav onuavtikd VPNAOTEPA CUYKPITIKA LIE
AAEG KaTtnyopieg artiwv oXeTI{OPEVWY LIE TN XPHON TWV
HN (p<0,05).»

H amAfj untéBeon ot1 ot xprnoteg ZHN mpoTIpoUVY TIG
YEUOEIG OTIC GUOKEUEC TOUG ATTOKAELOTIKA AOYW TOU YEU-
OTIKOU aloBAATOC, EVOEXOUEVWGE UTTOEKTIA TOUC AAAOUC
ONMAVTIKOUC POAOUC TTOU £XOUV OL YEUDEIG OTN XPNoN TWV
YHN. MNa mapadetypa, og HENETN 46 evnAiKwv XPNOTWV
YHN, ot mévte eupeieg BeaTIKES EVOTNTEC SNAWGCEWV TTOU
a&lohoynodnkav w¢ artieg xpriong uypoL avamiriPwong He
yeuon Ntav n peyaAutepn amdAauor), n KaAUTepn aicbnon
Kat yevon o€ ox€on UE Ta Tolydpa Kamvou, n TToIKAia Kalt
e€atopikeuon, N KATAGTOAR TOU AloOAATOC TNC TEIVAC
Kal N KoWwVIKN emidpaon. Ot dnAwaoelg twv SUo mMpwTwv
opdadwv Babuoloyndnkav onuavTikd uPnAoTepa amd TI¢
untélotreg (p<0.05). Oplopévec SNAWOEIC UTTEKPUTTTAY TNV
avtiAnyn 6Tt ot YeUOEIG KAAUTITOUV TN VIKOTIVN 1} AANECG
QVETOUUNTEC OCUEC TTOU TIPOKAAOUVTAL ATTO TO KATIVIOUA,
kabotwvtag ta ZHN 1o gvysuoTa. Emopévg, ot SnAwoelg
TTOU TTPOEKLPAV aTTO TN MEAETN auTr uTodnAwvouv oTL
ol yeUoelg kaBiotouv ta ZHN éva eAKuoTIKO TTpoidv yia
TMOANOUC AOyoug TIEpav TOU EUXAPIOTOU AloONUATOC. 2

H évap&n kai n ouvéxion tng xprions ZHN mapouactadel
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S1apopéc HeTall TV QUAWV. & PeNETN 1.815 evnhikwy
(NAIKiag = 18 eTwv), oL dvdpeg rtav o mMBavo va SnAwoouv
évapén xpriong ZHN pe okomd Tn SlokoTm Tou Kamviopa-
TO¢ AOYWw avnouxiag yla Tnv uyeia Toug, EVw ol YUVAIKES
nrav mo miavd va EMNPeAcTOVV AT TIG TTPOTPOTIEG TOU
OIKOYEVEIOKOU Kal @IAIKOU TTePIBAANOVTOC. AvapopIKd
ME TN ouvéxion tng xpnong ZHN, ot avdpeg avépepav
peyahuTepn emidpaon tng BeTikrg evioxuong (améAauon)
£VW Ol YUVAIKEG LEYOAUTEPN OPVNTIKN evioxuon (ueiwon
ayxoug 1} dlaxeipion d1dBeonc). Ot Avdpeg avépepav
TEPIOOOTEPEC OeTIKEG IPOodokKieg amd Ta HN omwe
YEUON, TNV KOIVWVIKI QVOXN KAl TNV EVEPYELQ, EVW Ol YU-
vaikeg fabporoynoav ta ZHN upnAotepa yia n pubuion
Bapouc. Ta euprpaTa AUTd CUUPWVOUV LE TTONALIOTEPES
kaBiepwpéveg Slapopég petall Twv UAWV 0TN Xprion
TolyApwV Kal oTI¢ Tpocdokieg amd 1o kanviopa.?’

Eival mpogavég 6t ta kivntpa tng xpriong ZHN 8¢
otnpifovtal amoKAEIOTIKA 0TNV avTIANYN TG ACPANELQC
KQIL TNG ATTOTEAECHATIKOTNTAG TOUS WG HEBOS0oU S1aKOTTG
KOTVIOMOTOC, AANG amoTeAOVV TTPOIOVTA TTOU XPNOILOTION-
ouvTal yia mARBo¢ Adywv.

ANTIAHWEIZ KAI AITIEZ TIATH XPHZH XHN
>E EOHBOYZX KAI NEAPOYZX ENHAIKEX

Yndpyxel évtovn avnouyia oxeTIKA PE To evOeXOUE-
vo évapéng kat ouvéxlong tng xpriong XHN amnéd véoug
avBpwmoug, 1blaitepa gkeivoug ou Sev gival vuv Kamvi-
OTEC CUMPBATIKWY TOYAPWV Karmvou . Ta apxIKa oTolxeia
Seixvouv o011 o€ autr TNV opada atopwv n Slakomr Tou
Kanviopatog ac@alwg dev amotelel Tov KUpLo Adyo
évapénctwv XHN. H mepiépyela, ol yeUOEIG Kal N KOIVWVIKN
EMPPON avayvwpiotnKav we ol KUPLEG altieg évapéng
>HN og 7 yupvdola, AUkela kal koAéyla oto KovékTikart,?
€V n améavon Atav n mpwtn aitia xpriong ZHN oe
TIPOTITUXIAKOUG QoITNTEG 4 KOAeyiwv otn Néa Yopkn.2®
T pla HEAETN OXETIKA e TN Xprion mPoidvTwy Kamvou
UE yevoelg and epnoug twv HIMA, n kUpla artia xpriong
2HN ATtav ol yeuoelg, akohouBoUpevn amod Tnv avtiAnyn
ot eival Aiyotepo emBAafn amo ta totydpa.®®

H mepiépyela avayvwpiotnke we pia and Ti¢ fAcIKEG
autieg Sokiung XHN o€ epriouc.’’ e avTIMPOCWITEUTIKO
Seiypa 22.007 Apepikavwy omoudaotwy og Snudaota Kat
101wTIKA oXoAeia Kat oTI¢ TA&eL 6-12 (nAikigg 9-19 €TWv),
10 13,4% ekeivwy mmou Oev gixav XpNOIUOTIOINCEL TTOTE
THN avépepe auénuévn mepiépyeta kat to 12,4% kdamola
TIEPIEPYELD, EVW TO 74,1% Sev €ixe Kapia mepiépyela yia
™ xprion ZHN. Ot paBntég Aukeiou mapoucialav peya-
AUTEPO BaBud TTEPIEPYEIOG OE OXEON ME TOUG HAONTEC
yupvaciou. MeyahUtepn TepLEépyELa TapatnpriBnke ota
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Atoua 1oV gixav TePLOPIoEVN avTIANYN w¢ TPOG TIG
[BAaPec mou mpokaAoUV auTd Ta TTPOIOVTA KAl OE EKEIVA
rou gixav SOKIPATEL 6TO TTAPENBOV KATTOL0 TIPOTOV KATVOU.
Emouévwe, To éva TETaPTO TWV HadNnTwv yuuvaciou Kat
AUKeiou eKONAWOAV TIEPIEPYELA OXETIKA LIE TA TTPOTOVTA,
n omoia NTav HEYOAUTEPN OTA ATOMA LE TIEPIOPICHUEVN
avtiAnyn twv BAaBwv mou mpokalovv. Ta upripata
autd Tovifouv Tn onuacia cuvEXIoNG TWV TTPOOTIABEIWY
yia tnv alohéynon twv mapayovtwy mou ennpedlouvv
NV epiépyeta yia ta HN.3?2

3 € MO QVTITTPOOWTTEVTIKN S100TAUPOUUEVN UENETN
oTIc HIMA, n omroia mepAauBave 4.066 pabntég Tng 8, 101
Kat 127 1a&ng (NAkieg 15-19 €TwV), 0l CUXVOTEPEG AITIEC
omolacdnmote xpriong XHN rjtav o melpapaTiopnog (53%),
n yevon (37,2%), n avia (23,5%), n diaokédaon (22,4%) kat
n xahdpwon (21,6%). Ta aitia oxeti{opeva pe Slakomn
HEiwon Tou kamviopatog Totydpwyv Sev ftav cuvribn os
auTA TNV opAda @rBwv, o€ CUUPWVIA UE EVPHUATA AAAWY
peretwv.! OLépnPolmou avépepav omoladnmoTe xprion
TOlyapwv Kamvou rtav o mavd va avagpépouv Xprion
>HN OUYKPITIKA LIE TOUC N KATIVIOTEC Y1a TTAPA TTOAAOUC
Adyoug, aAAA n S1aKOTIA TOU KAnVIioHaTog ATav and Toug
Ayotepo ouxvouc. Ot é@nfBol mou xpnolpomolovoav cuxvda
>HN dnAwoav Tn yevon w¢ kKupla artia.®

2& MENETN YIA TIG QUTIEG TTEIPAMATIOMOU KAl SIAKOTING
Twv ZHN o€ epriouc Kal veapoUg eVANIKES, METAEY padn-
TWV yupvaciou, Aukeiou kal KoAeyiou oto KovéKTiKar, ol
KUPLEG QITiEG TTEIPAUATIONOU ATav N TiEpLEpyEla (54,4%),
Ol EVXAPIOTEG YEUOEIG (43,8%) Kal N KOIWVWVIKN ETPPON
(31,6%), evw w¢ KUpPLEC aitieg StakoTng avagépovTal n
anwAela evllaeépovtoc (23,6%), n avTtiAnyn 6Tl Ta nAe-
KTPOVIKA Totydpa Sev gival «tng podagy» (16,3%), kabwg
Kal avnouyia yla tnv vyeia (12,1%). Emopévwg, n vmapén
yevoewv anoteei tn SeUTEPN MPOTIUWEVN alTia TTElpa-
HOTIOMOU HETA TNV TEPIépYEla Kal ISlaiTEPA OE HaBNTEC
Aukeiou. To elpnpa autd emPeBaiwvel 6TL Ol EUXAPIOTEC
yevoelg Twv XHN (m.x. kapapéla) ivat 1dlaitepa ENKUOTIKEG
yla Toug gpnouc.

‘Etol, n yevon anote)ei éva amd ta MoANA GNUAVTIKA
XOPAKTNPIOTIKA TTou emnpedlouv Tnv emBupia yia Sokiun
TWV ZHN. 210 EUMOPI0 KUKAOPOPOUV TIEPIOCOTEPEC ATIO
8.000 yeuoelg.> ATd QuTEG OPIOUEVEG, OTIWG PPOUTWY,
CaxapwTwv 1 Kapapélag, eivat EAKUOTIKEG yia ta matdid,
TOUG VEAPOUG UN KATTVIOTEG KAl TOUG VEOUG XproTteg ZHN
Kal EMOUEVWE UTTOPOUV VA ATTOTEAECOUV KivnTpo yia
TEIPAMATIONO 0TV opada autry. 303639

Mia mBavn nyn mepiépyelag yia tn xprion ZHN amo
epnPoug kat véoug ival n ékBeon oe Sla@nuiceElS yia Ta
THN. Meléteg deixvouv 6t n mponyoUupevn ékBeon o€
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Slapnuioelg mpoidvtwy Kamvol oxeTileTal pe TePLEp-
YEla Kal peANOVTIKA Xprion kamvou o g@rifouc.*® Mia
avaoKOTNon SlaXPOVIKWV HEAETWY o€ £priBoug nAIKiag
18 €TWV N vedTEPOUC ATTOKAAUYE OTI TA ATOMA HE PEYQ-
AUtepn eniyvwon 1y mpofolr Siagnuicewv kamvou ftav
mMOavATEPO VA £XOUV TIEIPAATIOTEL I} VA YiVOUV KATTVIOTEC
oto péNov.* To @aivépevo auto pmopei va LloxUeL kal yla
™ xprion Twv XHN.

MPOQOHZHTQN ZHN

Ta ZHN Siag@nuifovtal 6TouG KATAVOAWTEC O€ TTOIKIAIQ
MECWV Kal LOP@WV, OTIWE TNAEOTTTIKEC SlapnUioELg, xopnyia
o€ aBANTIKEC Kal TTONTIOTIKEC SloPYAVWOELS, TTpowBnon
anmo S1aoNUOTNTEG, KOWWVIKA SIKTUWON, NAEKTPOVIKEG
Slagpnuioeic kat embei€eig o€ onpeia ayopwv.*?* Oplopéve
MOPQEC SIAPRIONG EMPAVWIG UIOUVTAL TNV TTOAD EMITUXIN-
pévn Stapnpion Twv mpoidvtwy kamvou. E€lowvouv Toug
XPHOTEC He Slaonuotnteg, evw ta ZHN mapouaoidlovtal
va Taptdlouv o€ pia ave§dpTnTn MPOCWTIKOTNTA KAl va
amoteAoLV emAoyn TPomou (WHC, LOVTEPVOU, VEAVIKOU
KOl YEUATOU OUVAPTIAOTIKEG SpaoTnPIoTNTEG. Oplopéva
ZHN Siapnpifovtal 6xt HOVO WG KOWWVIKA aTTOSEKTA
oM Kal w¢ avwTtepa mpoiovta.* Tuxva Béuata Siagn-
HLong mou atoxevouv 1810iTEPA OTOUE KATTVIOTEG ival ol
avemBePaiwTol IoXUPIOHOL UTIEP TNG ACPANELQG KAl ATTo-
TEAEOUATIKOTNTAC TOUC 0TN SIAKOTTH TOU KATViopaToc.*
Ta unapyovta dedopéva umodnAwvouv 0TI To KOGTOG
¢ Sapripong Twv XHN éxel auénBei amod to 2011.4647
IXETIKEG MeNETEC OTIG HITA Segixvouv 0Tl ot SIaQN IO TIKESG
Samavec og meplodIKA, TNAedpao, epnuepidec kat S1adi-
KTuo au€iBnkav amo 6,4 ekatoppupta Sohdpla to 2011
o€ 60 ekaTtoppUpla Sohdpla to 2013.4849

H Siapnpion Twv ZHN xpnoipomolei oe anpoodiopt-
070 aBud amatnAoug IoXUPIOUOUG UYEIOG Kal OTOXEVEL
Kupiwg oTo veavikd MAnBuopo.>%¢ Katd tnv nepiodo
2011-2013, n ékBeon eprPwv Kal veapwv evnAIKwY o€
TnAeomTikéC Slapnuioelc Twv ZHN au€rnbnke katd 256%
kal 321% avtiototxa.*®

To YouTube amoteAei tnv mio diadedopévn 1oToceAida
mapakoAolOnon¢ Bivteo otov KooUo. Mia mpooeatn
HeNETN yia T mapoucia Twv XHN oto YouTube £6e1ée 6Tt
petal 196 SlagopeTikwy Bivieo mou mapouaialav ZHN, to
94% ryTav UTEP TOUC, TO 4% oudétepa Kal OAIC TO 2% KaTd
TouG. Amid ta o ouxvd Bépata ota Bivteo umép TNG XProng
ZHN Tav 0 IoXUPICUOC OTL ATTOTEAE UL ACPANETTEPN KAl
TTIO UYLEIVI EVAANOKTIKNA XPri0ON armo auTr) TwV CUUPBATIKWY
TolydpwyV, S10TNPWVTAC TNV EUTTEIPIA TOU KAMVICUATOC Kal
Tautéypova e§0USETEPWVOVTAG TOUG KIVOUVOUG TTOU OXE-
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TiCovtal he Tov Kamvo Tou Totydpou. Eva dAho emixeipnua
mou umepToviletal ota Pivteo unép twv ZHN kal amevBo-
VETAl OTOUG KATIVIOTEG TTou €mBupovv va Slakdyouv 1o
KATIVIOMA €ival 0TI urmopoUV va cupBalouv otn Slakor
Tou. EmmAéov, ta ZHN mapouaidlovtal w¢ amoAauoTIKA
KAl KOWWVIKA amoSeKTd, e TOANEG YeUOEIC (COKOMNATA,
@PAOUAQ), XPWHATA KA EVIUTIWOLAKEG CUOKEUAOIES, EVW
uniootnpilovtal and didonuoug nBomolol¢ 1 akOua Kal
PAVTAOTIKOUG XOPAKTAPES KIVOUEVWY oxediwv. Oha autd
TA XAPOKTNPIOTIKA MOavoTata EAKUOUV TOUG EQrBoug Kal
vEOUG eVNAIKEC. H opada otoxog riTav Kupiwg veapd dtopa
oTtic HIMA, to Hvwpévo Bacilelo kal tov Kavadd kat ta
Bivteo umép Toug gixav peyahutepn B€aon kat uPnAdTEPN
[BaBuoloyia og oxéon He ekeiva TTou ATAV KATA.

To Twitter givat pia mat@opua mou @aivetal 6Tt amo-
TeAel onuavTikd péco Stagripong Twv ZHN. Mia peAétn
yla ta tweets mou oxetiCovtal pe Ta ZHN amokdAue Tt
BewpouvTal e€AIPETIKA SNUOPIAN TTPOIOVTA KAl OE ONUAVTI-
KO TTOC00TO OXeTi(ovTal he Tn S1aKOoTH TOU KamviopaTtoc,.

Aebopévng Tng amouaoiag EekaBapwy apvNTIKWY Un-
VUMATWV Yla Tnv vyeia mou oxetiCovtal pe ta ZHN, givat
mOavo ATl Ol ATIOYEIC TWV VEWV avOPWITWVY YId auTdA Kal
Kat' eméKTaoN N ané@act Toug yla Tnv évapén r pn g
xpriong ZHN, e§aptatal amd mpowOnTIKoUG TAPAYOVTEG,
onwc givat n dtadedopévn dlapriuion Toug ota péca
KoIVwVIKNAG Siktuwonc (YouTube kat Twitter) wg eAku-
OTIKAG KAl A0@ANOUG EVOANAKTIKAG EMAOYNG EVAVTL TWV
TOlyApWV KAtvou, n Tapouaciacr Toug w¢ MPoiovTwy
vPNANG Texvoloyiag kat n SuvatdtnTa MOANWY YEUOEWV
(61w PPOoUTWV Kal {axapwTwV). AUTEG OL EMPPOEC gival
mBavo eniong 0TI amoBappuUvouv Toug XPHOTEG Ao TN
Slakor Touc.

Mia LENETN TIPWTOETWV POITNTWV KOAEYIWV CUCKETIOE
v emruyia Twv dlagnuiogwv yia ta HN pe Ty mpdOeon
xpriong Touc.>” Avauon dedopévwv amd tn perétn National
Youth Tobacco Survey tou 2014 o€ 22.007 pabntég deute-
pofdaduiag ekmaidevong otig HIMA Siepevvnoe tn oxéon
petadu tng ékBeong oe Srapnpioelg yia ta THN kat Tng
EMPPETTIELAG I} TS XPNoNG Touc.>® H ékBeon og Slapnuioelg
oto 61adikTuo, Tov TUTIO, TO EUTOPIO Kal O TNAedpacn/
TAVIEC CUOXETIOTNKE ONUAVTIKA PE auénuévn molavotnTa
«omolaoSNIoTe» Kal «vuv xprione» THN og pabntég yu-
pvaciou kat Aukegiou. H ékBeon og mpoidvta dlapnuiong
OUOXETIOTNKE eMioNg Pe auénuévn eMPPETIELA YIa XPrioN
ATTO [N XPNOTEC. ZUMPWVA LIE TTOAUTTIAPAYOVTIKA MOVTEAQ,
000 avéavotav o apBUOS Twv péowy TTou TpoRaiav Sia-
enpiogig XHN, To00 auavotav n mbavotnta xpriong Kat
n emppénela o autrv. Ta euprjpata autd deixvouv dtLta
véa ATtopa TTou eKTiBevTal o€ TOAATAA U SlaPriong
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Twv ZHN eival mo mBavo va ta XpnotLomolrjocouy.

JUVOTITIK, Ol AVUTTOOTATOL IOXUPIOHOI A0QAAELAC KAl
uTtéP TNG S1OKOTING TOU KATIVIOMATOG amoTeAoUV cuxvd
Bépata otic Stagnuioslg twv HN. EmmpocBeta, Ta THN
MpowBolvTAl W ATTOAAUGCTIKA Kal KOIVWVIKA amodeKTd
mpoiévta. H mpowBnon Toug umopei va emnpedocel TV
amo@acn Twv evnAiKwv Kal véwv atopwv va ta xpnol-
pomotrjoouv pe moA\ou¢ Tpdmouc. Kavoviouoi ol omoiol
npoéopata kabiepwdnkav otig HMA kat To Hvwuévo
Baai)elo, Ti¢ peyahutepeg ayopéc ZHN, avauévetal va
Teplopicouv TNV mpowOnor Toug,. >0

TA ZHN KAI TA XAPAKTHPIZTIKATOYZXZ

Ta ZHN, Je KUPLo EKTPOCWTTO TA NAEKTPOVIKA TOLYAPQ,
amodidouv agpOAupa TToU EICTIVEETAL ATTO TO XPOTN UETA
amno B¢puavon evog SIaAUATOC, T 0TToio ovopadeTal Kal
uypo avamiipwong. Kabs cuokeur mephapBAvel Lia pra-
Tapia, pia amoBnKn Tou TTEPIEXEL TO LYPO AVATTAIPWONG KAl
€va Bdlapo dnuiovpyiag agEpoAUUATOC LE Eva BEPUAVTIKO
oTolxeio. Av Kal YEVIKA TA TTPOIOVTA AUTA MIOTEVETAL OTL
amoteAoUV Hia povadiKh KaTnyopia, TPOKEITAl Yid Hia
gTEPOYEV ouada e SuvNTIKA oNUAVTIKEG S1APOPEC WG
TPOC TNV Tapaywyn To&IKWwy ouciwv Kal Tnv anddoon
vikotivng. O oxedlaopudg Twv ouokevwv XHN apyikda
otnpixBnke oto MPATUTIO TWV CUUPATIKWV Tolydpwy,
OaMNG €xToTE €xel e€eMXOel, P TIG CUOKEVEG TENEVTaAIAG
YEVIAG VA ETIITPETTOUV OTOUG XPNOTEG VA XPNOLUOTIOIOUV
SlapopeTIkd uypd avaminpwaong otnv idla cuokeun Kal
va e§aTopikeoUV To BepUavTIKS OTOIXEID. TO OX A TOUG
éuolale e EKEIVO TWV CUMPBATIKWY TTPOIOVTWY KaTvou,
SnA. Tolydpwy, ToUPWV CLYAPETWY, TOIUTTOUKIWY 1 VAPYI-
Aedwv. OLvedTepeg eKOOTELG EXOUV TN HOPPN KABNUEPIVWV
poidvTwy, OTTWC GTUAOG Kal CUCKEVWYV amoBrkevong USB,
1 €X0UV HEYOAUTEPO KUAIVEPIKO 1) opBoywvio oxriua.t'o?

Ol CUOKEVEC KATATAOOOVTAL OE 4 YEVIEC MOVTEAWV
ME onUavTIKEC Sla@opéc HeTA&L Toug, OTTWC ToV TPOTIO
amoBnkevong tou Slalupatog, Tn péBodo evepyormoinong
Tou BepUavTIKOU OTOIXEIOU, TO NAEKTPIKO peLA TTOU OI-
appEEL TN OEPUAVTIKI OTIE(PA KAl TN GUVOAIKN EUPAVION.
H mpw1n yevid (G1) Twv cuokeuwv ZHN €xouv mepimou
10 {610 péyeBoc pe Ta cupPatika Totydpa Kamvou. Agv
givat emavagopti{dpeva, Sev d€xovtal avTAANAKTIKO Kal
amnoppintovTal HOAIG OTAPATHOEL N TTAPAYWYr AgPOAUUa-
ToC. Ta ZHN 6eUTtepnC yevidg (G2) ouvnBwc potdlouy ue
OTUNOG ) Seikteg Aéilep Kal Eival ONUAVTIKA HEYOAUTEPQ
amd ekeiva TNG TPWTNG YeVIAG. Evdéxetat va mepiéxouv éva
TIPOYEUIOMEVO i avaVEWOLUO doxeio Kat ouxvd cuvodel-
ovTal and £vav XEIPOKIivNTO SLOKOTITN TTOU EMITPETEL TN



294

pUBJIoN TNC S1APKELAG i} TNG OUXVOTNTAG TNG EI0TTVONG. Ot
OUOKEVEC TPITNG YeVIAC (G3), amokaAoUpeveg Kat «Oe€ape-
VEG», S1aB€TouV TTOAA S1apOoPETIKA HEYEDN Kal oxpaTa,
glval peyalUTEPEC Ao TA TTPOYEVECTEPA PMOVTEAA KAl
KUKAOQOPOUV O€ UNXAVIKEC 1 puBuI{OpeveC ekb0oaoEelC. Ot
HNXaVIKEG EKSOTELG OeV O1aBETOUV NAEKTPOVIKO KUKAWUA
Kat mepIAAUBAVOUV HOVO €va KOUUTTE AVAPAEENC, Ial UTTa-
Tapia kat éva cuVOETIKO TUNMa. Ot puBuIlOpEVEC EkOTEIC
€ival o TTEPITTAOKEC Kal TTEPIAABAVOUY EVOWUATWUEVO
AOYIOMIKO €AEyXOU UE TO OTToi0 0 XPrioTNG UMopEi va
TPOTOTIOINOEL TNV IOXV Kal/N) TNV Taon. Ot mo mpodo@ateg,
€EENYHEVEC KAL TIPWTOTIOPIOKEC CUOKEUEC AVI|KOUV OTNV
Tétaptn yevid ZHN (G4). Z1a XapaKTNPIoTIKA TOUG TTEPINA-
Bavetal n SuvatdtTnTa TpoToToinoNG TNG IOXUOG KAl TNG
TAoNG, TNG PUBUIONG TNS BeppoKpaciag, TN AstToupyiag
o€ TMOAU XaUNAEC AVTIOTACELC KAl TNG TTPOCAPHOYNG TNG
ponc aépa. Ot GUOKEVEC QUTEC UrmopoLV va TagivopunBouv
0€ KAELOTA KAl avolXTd cuoTtruata. Ta KAELoTd cuoTrata
Sev emavayepifovtal § emavagoptifovtal, evw OAd Ta
UTTOAOITTA AVIIKOUV GTA AVOLXTA OUCTHAUATA.S

QMiaAvpara ZHN (vypd avanApwaorc)

Ta vypd avamAfipwong amote\ovvtal and VIKOTivh,
SIaAUTEC Kal UYPOTIOINTEC, CLVIBWC TTPOTTUAEVOYAUKOAN
(PG), putikA YAukepivn (VG) i piypa twv duo Kat amo
€va N TTEPLOOOTEPA EVIOXUTIKA YEUONG. H ouykevtpwaon
™G viKotivng Kupaivetal amo 0 éwg 36 mg/ml. Oplopéva
uypd onuaivovtal we XapnAng, Héong n UPNAAG TEPLEKTL-
KOTNTAG VIKOTIVNG, XWPIG Ol KaTNyopieg auTEG va Exouv
oploTei pue akpifela.® H akpirig ouykévtpwon evoéxetal
va SlapEépel Og Ox€oN UE TN CHAVON TOU TTPOTOVTOG Kal
0¢€ KATTOLEC TIEPIMTWOELG £XOLV AVIXVEUDOEL ixvn VIKOTIVNG
o€ uypd avamiripwong mou StagnuifovTal va mepLEXouv
0 mg/ml vikoTivng.®

Emeidn n vikotivn ota uypd avaniripwong mpoépyxe-
Tal amoé GUANA Karmvou, To LYPO eival mMBavo va TePLEXEL
Kal AMEC TOEIKEG ouoieg TTou oXeTi(ovTal E TOV KATIVO,
onwc e181kéC vitpolapivec Tou kamvou (TSNAs), Tou gival
YVWOTA KAPKIVOYOVA.” Ze TTOANEC LeNéTEC SlamoTwOn-
Ke n mapoucia TSNAs 6to uypd Kal 0To agPOAUA TTOU
TTAPAYETAL KATA TNV EVEPYOTTOINOT TOU BEPUAVTIKOU
oTolxEioU, AANA Og TTOAU XapNAGTEPA EMITESA CUYKPITIKA
JE Ta Tolydpa Kamvou.®®

MNpénelva onuelwdei 6t oto eumopto Twv XHN undp-
xouv Slabéoiueg meploootepeg amd 8.000 yevoelg.® Ot
UYPOTTOINTEG KAl TTOAA aTTO TA EVIOXUTIKA YEUONG TTOU
TEPLEXOVTAL OTA LYPA AVATIANPWONG XPNOlomolouvTal
OUXVA WG TTPOCOETIKA TPOPIHWV KAl BEWwPOoUVTAL ACPAAL|
Yla KOTavAaAwon amo Tou oTopatog, aAd Ta Sdedopéva

TINEYMQN Tetxog 4o, Topog 290¢, OktwBplog - Aekéufpiog 2016

YO TNV aGQAAELD TNG HAKPOXPOVIAG EICTIVONG TOUG Eival
TIOAU TTEPIOPICHEVQ.

Mepartépw avaiuon twv S1aBéaipwv vypwv avarmhn-
PWONG KAl ATHWV HECW AEPLAG ) LYPNG XPWHATOYpagiag
Kal omektpookoriag palag avayvwploe Kat GAa GuoTaTIKA
€KTOC amd Ta mpoavapepOévta. OPIoUEVEC EVWTELC TTOU
aviyveuBnkav og mpoidévta ZHN Atav n aketdvn, N akpo-
Agivn, 10 1,3-Boutadiévio, To KukAoe€avio, n SiatBulevo-
YAUKOAN, N atBulevoyAukoAn, n ailbavoAn, n @opuaASelion
Kal AAKAAOEIST Tou KamvoU.%® Ol CUYKEVTPWOELC AUTWV
TWV CUCTATIKWY ATAV YEVIKA XapNAOTEPEG amd eKeive
mou oxetiovtal pe TofIKOTNTA Og TPOPIUA KAl armd Tou
OTOMATOG PAPHUAKEUTIKA TTPOIOVTQ, AV KOl OPLOUEVEG NTAV
o€ apKeTd uYPnAd emimeda WoTe va TpokaloUv avnouyia
WC TTPOC TNV A0PAAELA TOUC.

AEPOAYMA TQN ZHN

2votatikd agpoAdparo¢

H Siadikacia dnuiovupyiag Tou agpoAUATOG TTEQIAAL-
Bavel mapaywyn Beppotntac and éva peva, TO omoio
Slatpéxel éva oUpua TTOU TTEPIKUKAWVEL Yla avtioTaon
KOPEGHEVN UE TO LYPO. H uPnAr Bepuiokpaacia Tou uypol
010 BeppavTikd otolxeio akolouBeital amd Tayeia Yuén kat
Tapaywyr agpoAUATOC, 0 OTTOI0C KATAAAYEL APECA OTO
XpPNotn péoa ané éva otopio. Emopévwg, n dtadikacia tng
Snuioupyiag Tou agpoAlpatog givat pt{ikd S1aPopPETIKN
amo TNV kavon Tou Kamvou Kal yla To Adyo autd n cuota-
on tou agpoiupatog twv XHN Sapépel apkeTd and tov
KQTTVO TTOU TTAPAYETAL aTTo TA Tolydpa Kamvou. Mevika ta
OUOTATIKA TOU UYPOU avamiipwongc, Ta XapAaKTNPIoTIKA
TNG OUOKEUNG, OL TTAPAUETPOL TNG ELOTIVONG KAl N EUTTELPI
Tou Xpriotn ennpedlouv Tn cVOTACH TOU MTAPAYOUEVOU
0EPOAUMATOG Kal TNV TTPOCGANYH TOU ard Toug XPHOTEG.

Enidpaan twv guatatik@y tov vypou avamipwaong
aT1) 6U0Tao) T0V agpoAdpato¢

H cuykévtpwon vikoTtivng oto uypd avamiripwaong
@aivetal ot emnpeddlel dueoca Tnv anmdédoor TG oTo
apayopevo agpolupa Kat TOMEG HENETEG, av Kal OXL
OAeG, éxouv SlamoTwoel BeTIKN OX€on avApESa oTn Ou-
YKEVTPWON VIKOTIVNG TOU UypoU Kal oTnv amddoon Tng
VIKoTivnG.”"72 H mapouacia vikotupivng oTo uypo sival
duvatd va av€avel tnv anodoon Tng VIKOTIivNG 0Toug
xprioteg 2HN.”

H mapaywyr Tou agpoAupatog ennpealstat amod to
onueio Bpaopol tne PG (188 °C) kat tng VG (290 °C). To
onueio Bpaocuou tng VG amartei Tnv avantuén uPnio-
TEPNG Beppokpaciag oto BeppavTikd oTolxeio, yeyovodg



TINEYMQN Tedxog 4o, Topog 290¢, OktwBplog - Aekéufpiog 2016

TTIOU UTTOPE( VA ETTNPEACEL TNV EKTTOUTTT] TOEIKWY OUCIWV.
EmmnpdoBeta, n VG mapdyet peyahitepa cwpatidla amod tnv
PG, Twv omoiwv n katavoun otov nveupova dev emnpedle-
TAL Ao TNV TTAPOUGIaA VIKOTIVNG ] EVIOKUTIKWY YEVOEWG.”

Amé TNV AN mAevpd, n PG mapdyel peyaAUtepeg mmo-
00TNTEC A0S WV.> Ta emimeda TwWV AvVOPAKIKWY EVWCEWY
oto agpoéAupa twv XHN e€aptwvtal o€ peydlo fabud anod
TA XOPOAKTNPIOTIKA TWV TPOIOVTWY, OTIWG TOV TUTTO TOU
S1aAUTN viKoTivng Kat Tnv Tdon Tng pratapiac. Ta uynAoé-
TepA emimeda avOPAKIKWVY EVWOEWV €XOUV TTapatnpnOei
o€ agpoAUpata mou rapdyovtal and dtahvpata pe PG.76
Akopa, éxel SlamoTtwOei 611 éva piypa PG/VG mapryaye
TIEPIOOOTEPEC EAeLOEPEC pileg 0§uydvou (reactive oxygen
species, ROS) ouykpltikd pe kdBe pia ouaia Eexwplotd.”
Ta eVIOXUTIKA YeUONG TOU LYPOU avanmAfipwaong emiong
oUVTEAOUV OTn oUOTACT TOU TTAPAYOUEVOU AEPOAUA-
TOG, AN Sev UTTAPXOUV CUCTNUATIKEG LENETEC WG TTPOC
T0 Bpa autod.

Eniépaan twv yapaktnpiotikwv twv ZHN
atnv amédoon Kar gioTacn Tov agpoAvparog

Ta ZHN evepyomolovvtal amo pmatapieg pe .oxL mou
molkihel amd 3 €éw¢ 6 V Kal ol aVTICTACELG TOL BEPUIAVTIKOU
oTolxeiou kupaivovtat amo 1,0 éwg 6,5 Ohm. To BeppavTiko
oTolxeio ouvriBwg amoTeAeital amd éva cUPA VIKENOXPW-
piovu (kpapa 80% vikehiou kat 20% Xpwuiou), aAd gival
Suvatd va amoteleital kat amod Kanthal (kpdpa odripov,
Xpwuiou 20-30%, ahoupviou 4-8%) i va givat Kepapiko. O
ap1OudC Twv BeppavTikwy oTolxeiwv emnpedlel Ty kabapn
avtiotaon. O cuvouaouoC TAoEw  Kal avtioTaong kabopilel
Vv apayopevn 1oxL (P=V?/R oe Watt), n omoia errnpeddet
™V andédoon KAl TNV TTEPIEKTIKOTNTA TOU AEPOAUATOC TWV
YHN.”® H1ox0¢ pumopei va auénBei pue avénon g Taoewg e
pmatapiag n Ye peiwon tne avtiotaong Tou Bepuavtikou
oTolxeiov, WOoTe va evioyuBei n amodoon tng vikotivne. MNa
nmapdadelyua, N avénon tng 1oxVog Katd 2,5 YopéEg, Péow
av&NoNG TNG TAoEWC TNG pUrratapiag, 0driynoe o 4-5mAdcta
avénon tn¢ anédoonc vikotivne.’® Mia mpoo@atn MeNETN
€6e1&e 6L av og oplopéva XHN twv 3,3V tomoBetnBolv
OEPUAVTIKA OTOIKEIO OXETIKA XOUNAWY QVTIOTACEWV (TL.X.
1,5V) kat xpnotpomolnBei uypd pe MEPIEKTIKOTNTA VIKOTI-
vnG 36 mg/ml, ol CUYKEVTPWOEIG VIKOTiVNG OTO TTAACUA
META amod 10 eloTVoEG gival UPNASTEPEC aTTO EKEIVEC TTOU
ouvNBwWC¢ Kataypd@ovTal O€ KAMVIOTEG TOLYAPwWV KATTVOU
unté mapdUoLeG CUVONKEG.”®

H péon amédoon vikotivng katd I1SO yia éva cupfa-
TIKO TOlydpo Kupaivetal amd 0,5 o€ 1,5 mg/tolydpo. Av
Kat ot amodACEIC VIKOTIVNG Twv cuokeuwv ZHN Sev ival
€UOEWC OUYKPIOIUEG UE EKEIVEC TWV TOLYAPWY, TIOANEG
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peAéTeC SlamioTwoav OTl gival TOAD XxaunAoTepeg (o€
0000 TO AVWw TOoU 50%) aANA e peydho elpoc anmodoong
VIKOTIVNG avApEeoa oTIC S1APopeg MAPKEC Kal ueBodouc
kanviopatocg.t84 NMARBog pehetwv €xouv Seiel dTLkamola
povtéha ZHN amodidouv oAU pikpr) TOcdTNTA EVW
AA\a TOUAAXIoTOV 1608 UVAUN TTOCOTNTA VIKOTIVNG HE Ta
Tolydpa Kamyou.88

Mia peNéTn TTPOGBIOPIOE TO EKTIVEOUEVO HovoEeidlo
Tou avBpaka (eCO), ta emimeda KOTIVIVNG, TN CUYKEVTPWON
VIKOTIVNG TTAAOUATOC KAl TNV KATAVAAWOoN uypou o€ 30
ouppeTEXovTeG (10 KaMVIOTEG, 9 XprioTteg ouokeuwv XHN
G2 kat 11 xprioteg G3). ZTOUG KAMVIOTEG KataypAa@nkav
4mnAdota kat 7mAdota emineda eCO GUYKPITIKA UE TOUG
xpnoteg G2 kal G3, avtioTolka (p<0,0001) kat kKatd TN
OlAPKELA TNG ELOTIVONG TOU AEPOAUUATOC Ol Xprioteg G3
TETUXAV ONUAVTIKA UYPNASTEPEG GUYKEVTPWOELG VIKOTIVNG
mAdopatog and tToug xpnoteg G2.%°

H diadikacia dnuioupyiag agpoAUPATOC EMTITUYXAVE-
Tal o€ S1dpopeg Beppokpaaiec. Katd tn Snuiouvpyia tou
QEPOANUUATOC, £XEL UTIONOYIOTEL OTL N BewpnTikn Bgppo-
KPaoia Tou BepUAvVTIKOU OTOIXEIOU UITOPEL VA PTACEL TOUG
350 °C,*° mou €ival apKeTd UYPNAr WOTE va TIPOKAANEDEL
(PUOLKEG PETABOAEG 0TO LYPS AVANMAPWONG KAl XNMIKESG
avTidpAcoelg peTa&l TV CUOTATIKWY Tou. Tooo N VG 600
kal n PG Siaonwvtal og uPnAég Oepuokpacie mapayo-
VTG XOUNAOU HOPLaKoU BApoucg avOpaKIKEG EVWOEIG UE
TEKUNPIWUEVEC TOEIKEC 1I810TNTEC (OTTWC POPUANSETSN,
akeTaAdelidn, akpoAeivn, aketdvn).’! ‘Exel SlamotwOei
OTL Qv TO LUYPO avamAnPwong épBel o Aueon emagn e
TO BgpUaVTIKO OTOIXEID, N CUYKEVTPWON TwV AASEDSWV
OTOV TTAPAYOUEVO agPOAUMA Eival ion 1 Kal JeyalUTePN
O€ OX€0N L€ EKEIVN TWV TOLYAPWVY Kamvou, A\oyw TG uyn-
¢ Oepuokpaociag Tou BeppavTikol oTolxeiou.*? Te pia
OUOTNMATIKEA LEAETN AUTOU TOU PALVOUEVOU, N alENon TNG
loxvoc amné 3,2 og 4,8 0drjynoe og avénon katd 4 éwg 200
@opécotnv anddoon opHANSeldNC, akeTaASelidNC Kal
OKETOVNG OToV agpOAupa.’ Ta emineda TG popaAdelidng
070 agPOAUHA TWV CUCKEVWV UYNANG loXUoG \Tav dpola
U ekeiva Twv Totydpwyv kamvo (1,6-52 pg/totydpo).

Ta euprAMATa AUTA UTTOSNAWVOUV OTI UTIO OPIOHEVEC
ouvOnkec ta ZHN gival Suvato va eKBETOUV TOUC XPrOTES
TouG oTa d1a 1} Kal og akdua uPnAdTEPA Emimeda KAPKI-
VOYOVOU QOpHAASeldNG amd Tov KAmvo Tou ToLyApou.

Emidpaon twv mapapétpwy slomvori¢ oty amédoon
TOU agpoAuparo¢
H cupmepipopd Tou xpriotn UMopEi va €XEL ONUAVTIKN

emidpaon otnv mapaywyn Kat Ty andédoon Tou agpoAUua-
TOC. OLTTAPAPETPOL TNE EIOTIVONC TTEPIANABAVOUV KUPIWE
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N S1APKELD TNG ELOTIVONG, TOV APIOUO TWV EICTIVOWY, TOV
OYKO Kal TNV TaxUTNTd Toug KaBwe Kal To SidoTnua petaduy
TWV EIOTIVOWV. X€ 1A JENETN YA TNV TOTIOYPAPIa TWV EL-
omvowv d1amoTwOnkKe 6TL N SIAPKELN TN EICTIVONC TTOIKIAE
ONUAVTIKA peta&l Twv XpnoTtwv XHN pe eupog petadu 1,9s
Kal 8,3s Kal 0Ti N péon SIAPKELA EIOTIVONC TAV GNUAVTIKA
peyalUtepn otoug xprioteg ZHN (4,3s £ 1,5s) og oxéon pe
TOUC KATIVIOTEC TOLydpwv Kamvou (2,4 + 0,8s).°* Mapopota
ATTOTENEGATA KATAYPAPNKAV OF UETAYEVEOTEPN MENETN
moAupéowv pe 80 xproteg ouokeung G2. H aflohdynon
NG ouvOLAOTIKAG eMidpaong TG SIdPKELAG Kal TNG TaXU-
TNTAG €I0TIVONG 0TV anmddoon VIKOTivNG 0To agpdlupa
Twv ZHN% ¢6e1€e 611 o1 xprioteg ZHN pe peyalltepeg
€10TIVOEC Tapryayav uPnAdtepeg amoddOELG VIKOTIVNG
O€ OXE0N ME KATVIOTEG TOLYAPWV HIE UIKPOTEPEG EIOTIVOEG,
EVW N TAXUTNTA TNG €loTvonc dev eixe kapia emidpaon
otnv anmodoon vikotivne. ZuvdudlovTag autd Ta gupn-
pata, ot Xprioteg ZHN @aivetal 61t xapaktnpilovtal amd
peyaUtepn SldpKela EIGTIVOAG Kal XapuNnAOTepN évtacn
OUYKPITIKA L€ TOUG KATIVIOTEG CUMBATIKWY Tolydpwv. Ta
XOPAKTNPIOTIKA autd 0dnyouv o€ peyalltepn anmddoon
VIKOTIVNG Kal EVOEXOUEVWG Kal AAWV TOEIKWY OUCLWV. Av
Kal n TaxUtepn Kal Babutepn slomvor) avfavel Tnv amo-
Soon VIKoTivNG Kal AAWY CUCTATIKWY OTOUG KATTVIOTEC
TTPOIOVTWV KATIVOU, TN HEWWVEL 0TOUG XprjoTeG ZHN Adyw
™G YOENG Tou BePUAVTIKOU GTOLXEIOU Kal EMOUEVWG N
peyaAUTepn SIApKELa TNG EICTIVONG UTOPEL va gival mio
OTTOTEAECUATIKN.

Emibpaon tn¢ sumeipiac kai ¢ guumepIpopdc¢ Tov
Xpriotn atn avotacn Tov agpoAdparoc

MEeMNETEC O€ PN EUMEIPOUC XPAOTEG UTTOSNAWVOUV
ot ta ZHN amodidouv pétpleg TOGOTNTEG VIKOTIVNG, 1%
EVW aVTIOETA TPOOPATEC ENETEC OE EUTTEIPOUC KAl «<VUV
xpnoteg» XHN Seixvouv 0TI autoi ol xprioTeg eivatl Suvato
va EMTUXOUV OCUCTNMATIKEG OUYKEVTPWOELG VIKOTIVNG TTa-
POMOIEC JIE EKEIVEC TWV KATIVIOTWY CUMPBATIKWY TOLYAPWV.
EmmA€ov, ol peréteg autég umodnAwvouy &TLn Xpron Twv
2HN pmopei va evBappUvel TRV AVATITUEN CUUITEPLPOPWV
€€ApTNONC O€ EUTELPOUC XPrOTEC. 101103

Jvotatikd Tov agpoAdparog ata dtabéorpa spmopikd ZHN

Ta ouoTaATIKA TOU AEPOAUMATOC TTOU TIAPAYETAL ATTO
Ta ZHN kat glomvéovTal amo to xpriotn oxetiovtal mo
AUEDA E TNV UVYEIQ O€ OXEON LIE TO CUOTATIKA TOU LYPOU
avamfipwong. Ta neplocdtepa mpoidvta XHN Sev éxouv
eetaotei amo ave€dpTnToug £peUVNTEC, ANNA Ol TIEPLO-
plopévol EAeyxol mou €xouv SlevepynBei £xouv avadeidel
gupeieg dlakupdvoelg otn eUON TNG TOSIKOTNTAG TWV
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OUOCTATIKWY TOU UYPOU KAl TWV TTAPAYOUEVWV EKTTOUTTWV.?

H avaluon tou agpoAUMATOC TV EUMOPIKA Slabéot-
pwv XHN pe peBodoug aéplag ry uypng xpwHaToypagiag
Kal omnektpookomiac palag empBeBaiwoe TNV mapouvcia
TWV KATAYEYPAUMEVWY CUCTATIKWY TOv, 01w N VG, n PG
Kal N VIKOTivN, aANG emmmAéov amoKAAUPE TTOANEC AANEC
EVWOELG OTTWG gival n akeTaAdelidn, n akeTévn, N aKpo-
Agivn, n @oppardeiidn, n N1-vitpolovopvikotivn (NNN),
4-(uebuivitpolauvo)-1-(3-muptdul)-1-Boutavovn (NNK),
opIopéVa PETANA (kadIo, LOAUBSOC, VIKENID, KAOOITEPOC,
XOAKOG) Kal TOAOUév10.'0+1%°

‘Onw¢ avapépOnKe TTPONYOUUEVWG, N CUYKEVTPWON
Twv S10pOpWV CUCTATIKWY OToV agpdiupa Twv XHN
e€aptatal amo mMoANOUC TTAPAYOVTEC KAl UTTO OPICUEVEC
OUVONKeC umopei va gival ion 1 kat peyaAutepn amd
€Keivn Tou Kamvou Twv Tolydpwv. H vikotivn mou mepié-
XETal otov agpolupa amd 13 elomvoég evdg 2HN pe uypo
avanmifipwong pe 18 mg/ml vikotivng €xel uoAoyIoTEl 6T
1008UVAEL ME TNV TTOCOTNTA TTOU TIEPLEXETAL OTOV KATTVO
€VOC TUTTIKOU Tatydpou, OnA. epimou 0,5 mg vikotivn. Me
™ XPron pag Tumkng ovokeung ZHN G2 n cuykévtpw-
on NG €EI0TIVEOPEVNG POPMAASELSNG eKTIURONKE OTI
nrav 400 pg/m3 AuTh N CUYKEVTPWON ATAV KATA TTOAU
uPnAOGTEPN aTIO TN PEON CUYKEVTPWON POPUAASETSNG
Tou €xel kablepwOeil yia Tnv mpoAnyYn ailodntnplakwv
BAaBwv oTo yevikd TANBUCUS.'%* AV Kal N CUYKEVTPWON
TWV avOPAKIKWV EVWOEWV 0To agpoAupa Twv XHN gival
ONMAVTIKA XAUNAGTEPN ATTO EKEIVN TWV TOlydpwV Karmvou,
avéavetal 6tav xpnotpomoinBei avénuévn 1oxLG yla tnv
Tapaywyr Tou agpoAupatod. Nna mapddeiyua, ta emimeda
@OPMAASEUldNC 0To agpdAUA CUOKELWVY LPNARG TACEWS
BpéBnkav oe mapoduolo eVPOG UE EKEIVO TWV TOLYApWVY
kamvou (6nA. 1,6-52 pg/tolydpo)."'° H avénon tng tdoe-
w¢ and 3,2 og 4,8V 0bnynoe o€ avénon TNG MaPAYWYNG
POPHAASEDSNC, aKETAASEUONC Kal aKETOVNG KaTtd 4-200
@opéc.’ Mia epyaotnplakn HeNETn €8e1€e OTI To agpo-
Aupa twv ZHN Kat 0 Kamvog Twv cupBatikwy Tolydpwv
TIEPIEXOUV TTAPOMOLEC TTOOOTNTEG ROS Kat 6Tt TO péyeBog
Twv owpatidiwv mou mepiExovtal oto agpdiupa ftav
EVTOC TOU €EUPOUC EICTIVEOUEVWY CWHATISIWY TTOU eva-
ToTiBevTal OTOUC HIKPOUE agpaywyoul¢ 1 TIC KUPENISeC,
Je péon agpoduvapikn Siduetpo palagta 1,03 um.'?

210 agpoAupa twv ZHN éxel avagepBei n mapouaoia
XPWHIoU, VIKeAiou Kat HoAUBdou, Kabw¢ Kat Kaoaoitepou,
apyUpPOoU, AAOUMIVIOU Kal VOVOOWUATISIWY HETANAWV.
To €UPOC CUYKEVTPWOEWV PMOAUBSoU Kal Xpwiiou RTav
TIAPOMOLO HIE EKEIVO TOU KATIVOU CUUBATIKWY TOYApwWY,
£VW TOU VIKeAiou riTtav 2-100 @opég uPnAdTEPO amod Tov
Kamvo evog totydpou pdpkac Marlboro.''* O slomveduevog
HOAUBSoc mapouotdlel avemBUUNTEG EMMTWOEIC OTNV
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Uyeia Kal To OTOIKEIAKO XpWUIo amoTelel Sleyéptn Tou
QVATIVEUGTIKOU GUCTAHATOG, EVW TO ££000EVEG XpWHLO,
10 oroio Ba pmopoloe va oxnuatioTei katd tnv o&eidwon
o€ uPnAr Bepuokpaaia, amoTeAel yvwoTo KAPKIVOYOVo
yla Tov avBpwmo."*

To péyefo¢ Twv cwuaTiSiwv Tou AgPOAULIATOC ATTOTEAEL
KUpla mapdueTpo mou kKabopilel Tnv anddoon Toikwv
OUCIWV OTO avOPWITIVO AVATVEUCTIKO GUOTNHA KAl OU-
YKEKPIUEVA TNV IKAVOTNTA TTAPOXAG Kal Evamobeong o€
KABe TUiUa TOU avamveuoTikoU cwAnva. Emiong givat
YVWOTO OTL TA EICTIVEOEVA VAVOSWHATIOA KAl UTTOUIKPA
owpatidia duvavtal va evanotefolv péow Siaxuong o
O\ TA TUAMATA TOU AVATTVEUCTIKOU CwARva.'1>116

Ot mmAnpo@opieg yia to péyebog Twv cwpatidiwv oto
agpoAupa twv ZHN gival SidomapTe Kat AvEMAPKEIC yla TNV
€€aywyr OPIOTIKWV CUUTTEPACUATWY. 2 € TTONNEG MEAETEC,
N KATAVO I Tou Hey£Boug Kat o aptBuog Twy cwuatiSiwy
miou mrapriyayav ta XHN Atav mapopolog e eKeiva Twv
CUMBATIKWV TOlYApwV Kal n MAEloYn@ia Toug gixe Taén
MEeYEBOUC TwV TTOAD MIKpWV owpaTiSiwv (=100-200 nm).

Mia peNéTn mou mpoodiopile To péyeBoC CUCTATIKWY
ToU agpoAvpatog Twv ZHN oe mpayuatikd xpdvo amo-
KAAUYE éva SIMAG MPOTUTIO UE CUYKPIOIUEG CUYKEVTPW-
o€lg vavoowpatidiwv (uéon Stapetpog 11-25 nm) kat
UTTOUIKPWV (Héon Stapetpog 96-175 nm). O1 cuyypaeic
unéBeoav 611 Ta vavoowpatidia mepleixav pétaiia (kar/ry
o&eidla Twv HETANWY) Kal AANNa AyvwoTa XNHIKA oTolxEia
XOMNAAG mTnTikdTnTag. 712!

Juvolikd, n Slepevvnon Twv mMOBavwWV TOEIKWY OUCIWV
o TepLExovTal 0To agpdAupa Twv XHN éxel emPBePaiwoet
NV mapoucia mARBoUC AUTWY, UETAEY TWV OTTOIWV OPIoHE-
vwv SuvnTika Kapkivoydvwy. H ékBeon twv xpnoTtwv oe
QUTA T CUCTATIKA TTAPOUCIALEL heyAAn HETABANTOTNTA
avaloya W€ TIC CUOKEVEC, TO UYPO AVATIANPWONG Kal Ta
npotuma xpriong twv XHN.

KINAYNOI TIA THN YTEIA KAI ENINTQXEIX
>TOYZ XPHXZTEZ *HN

H BipAoypagia oxeTIkA e TIG EMMTWOELG Twv XHN
o1a S1APopa CUCTAATA TOU OPYAVIOUOU gival GTwXH Kal
Xapaktnpiletat amd ENeWn mpotunonolnNpévwy HeBodwv.
Ot kivbéuvol yla tnv vyeia cuvnBwc aloAoyolvTal pe in
vitro ueBodoug kalt pe mapatripnon tng fpaxunpdBeoung
Kal pakpompoBeopng ékBeong {Wwwv kal avlpwnwy oTo
agpoAupa Twv ZHN. Me Bdon kupiwg ta emimeda Kal Tov
ap1OUo Twv TOEIKWV OUCIWV TTOU TTapAyovTal KATd TV
TuTKA Xprion twv ZHN, givat moAv mBavé 6Tt o agpdAupa
TOUG €ival AiyoTepo TOEIKO amd Tov KAmvé Twv Tolyapwv.'#
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QoT1000, aKopa dev €XEl TOCOTIKOTIOINOEL O OXETIKOG
Kivbuvoc Twv XHN CuyKpITIKA UE Ta TpoidvTta Kamvou.
Mpo¢ to mapodv dev pmopei va undpel KAmola emoTn-
MOVIKA alOmoTn €IKOVA OXETIKA UE TNV ACPANELD TWV
TIPOIOVTWY AUTWV £VAVTI TOU KATVIOATOG Tolydpwv. ATid
TNV AAAN mMieupd, ta ZHN eival amiBavo va sivail abwa.
'H&n undipxouv evéeieic 6T Sev ival akivouva, ISlaitepa
Yl0 CUCTAMATA TOU OpYaVvICHOU gunadn otny enidpacn
S10popwVv TOEIKWY TAPAYOVTWV.

Emimraaeic tne xprion¢ ZHN ato avamvevotiko aiotnua

O TEIPAMATIKEG MENETEC TTOU €PEUVOLV TNV €KBeoN
KOAEPYEIWV KUTTAPWV 0€ agpoAupa Twv XHN xpnot-
HoTroloUV HEBSSOUC OTTWE MEAETN TNG OIETIPAVEIOKAG
uypneg-aéplag eaong (air-liquid interface, ALI) j SidAuon
TOU aEPOAUMATOC OTO KAAMEPYNTIKO PECO.'2 Méxpl on-
pEpa €xel SnuooteuOei pévo pia peNéTn o€ TpwTOoyevh
KUTTapa mbnAiov avBpwmivwy agpaywywy, Ta omnoia
ektéOnkav o€ agpolupa ZHN, pe tn pébodo ALL H ékBeon
Oev MPOKAAEDE KUTTAPOTOEIKOTNTA H Heiwon TNG Spaotn-
p1OTNTAC TOU EMONAIAKOU PPAYHOU, N OTToia EKTIUAONKE
pe tn SiemBnAlakr NAeKTPIKA avtiotaon (transepithelial
electrical resistance, TEER), evw n ékBeon o€ Kamvo evog
Tolydpou eixe Toikég embpaoelg.'*

AUO HENETEG OL OTIOIEC EKTIUNOAV TNV KUTTAPIKN PI-
WOoOTNTA KAl TNV armeAeVBEpwWan TTPOPAEYOVWOWV
KUTTOPOKIVWV OTIG KUTTAPIKEG OEIPEC PBPOYXIKOU TTI-
OnAiou CL-1548 kal A549 cuumépavav Ot 0 aEPOAUA
ZHN ftav onuavtikd Aiyotepo To€Ikd amd Tov Kamvo Tou
TOlyapou.' 12 EmmpooBeTa, WENETN Yia TNV eMidpaon Twv
ZHN kal Twv Tolyapwv o€ SIaQOPETIKEG CUYKEVTPWOELG
o€ KAOANEPYNTIKO UéCO amd KAANEPYELEG VOPBAACTWY
TIOVTIKWV Yla 24 wpeg €de1§av 6Tt 0 agpolupa Twv XHN
nrav Ayotepo To&Iko yia N PwotudtnTa Twv KUTTAPpWY
o€ oxéon He Tov Kanvd Twv Tolydpwv.'?’

Metd amo xopriynon Sla@opwv uypwy avaminpw-
ong, oBAdoteg amd avBpwrivo velova gpgavioay
HOP@ONOYIKEC KAl AEITOUPYIKEC UETAPBONEC OTO stress Kal
amelevBépwaoav og uPnAd enimeda vtepAeukivn (IL)-8,
€VW N amdvtnon otn xopriynon uypol avamiipwong Ue
yeuon Kavélag nTav n anwiela tne Biwoipotntag Twyv
KUTTApwV Kal n auénuévn ékkpion IL-8.28 Xe SUo peléteg
TTOU XPNolpomoinoav pn S1agopomolnuéva TPWTOYEVN
€MONAIOKA KUTTAPA AEPAYWYWY, N €KBECN 0TO agPOALA
TwV ZHN 0brjynoe o€ pelwpévn Blwotpotnta Kat avénué-
VO 0&EIOWTIKO stress.'?13% Y& AN HeAETN, n €kBeon o€
agpOAupa TNG OEIPAC KAPKIVIKWY KUTTAPWV emBnAiou
agpaywywv NCIH292 mpokdAeoe avénon TN mapaywyng
IL-6 kat [L-8.'*

Ztnv aBavatn (immortal) KUTTApPIKA OElPdA BPoyxXIKoU
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emOnAiov BEAS-2B, To udatikd ekyUMOUA AEPONUATOG
>HN mpokdAeoe cuCOWPATWON TTPWTEIVWV Adyw ava-
OTOANCG TNC auToayiag, n omoia odriynoe o€ 0€eIOWTIKO
stress, amontwon Kat yfpavon. O pnxaviopog autog
Bewpeital 6T1 ouvtelei otnv avdntuén Kat tnv €£ENIEN
™G XPOVIAG amo@PAKTIKAG veupovorndBelag (XAM), n
omoia evdexouévwe amoTeAel pia and TIC avemBOUuuNTeG
EMMTWOELG TNGS Xpriong Twv ZHN 132

H kaA\€pyELa QUOCIOAOYIKWY avOpWIIVWY BPOYXIKWY
emOnAakwv Kuttdpwv (NHBE), mou ekt€0nKe o€ agpoAupa
YHN pe vikotivn (ALI), avédei€e Siatapayr otn ouxvotnta
Kivnong Twv KpoooWwyV, TOV OYKO EMIPAVEIOKOU UYPOU TwV
aEPAYWYWVY, TO pUBUIOTH SIAUEUPBPAVIKNAG AYWYILOTNTAG
NG KUOTIKAC ivwong Kat Tnv e€aptwuevn amd 1o ATP
LOVTIKI) aywYIHOTNTa K KaBwe Kal peiwon TnG EKppaong
Twv FOXJ1 kat KCNMA1. H ékBeon tn¢ idlag KaAMEpyElag
o€ VIKOTivN Yla 5 nuépeg avénoe tnv ékkplon Twv IL-6
katIL-8."3 H epappuoyn ekxuAiopatog agpohupatog *HN
o€ avOpwva oUSETEPOPIAA AVENTE TNV EKPPACH TWV
CD11b ka1 CD66b, Tnv aneheuBépwon MMP-9 kat CXCL8
Kal Tn 6pacTtikdTNTA TNG EAAOTACNC TwV 0USETEPOPIAWY
Kat Tng MMP-9, kal ipokdAeoe evepyomoinon tng odou
p38 MAPK. OAec autég ol embpdoelg eival mbavo va éxouv
EMiMTwon o€ S1aPopeg MapapéTpou TG mabo@uaoiolo-
yiag tng XAM.™3*

MikpAG aplBOG pEAETWV Exouv SlevepynOei pe ékBeon
o€ oAOKAnpa reipapatolwa. ‘Otav ot A\apuyyeg Twv Wistar
aAumTivwv BnNAUKWVY apoupaiwy ekTEBNKav o€ agpOAupa
TapayOUeVo amo vypo avanmiipwong Ue vikotivn (0,9%
Bdapoc/dykog) og kAeloTd BAlapo yia 1 wpa k&Be nuépa
i 4 eBfOouadeg, Sev diamotwOnKav Slapopég oUYKPL-
TIKA PE TNV opdda eAéyxou, TTou Sev eKTEONKE, WG TTPOG
NV €mMONAIAKN KATavor, Tn GAEyHov, TV UTTEpTAAGIa
Kal TN petamiaoia.' Mia pelétn mou e€€6eoe movtikia
nAiag 8 eSopdadwy (ayprou tumou C57BL/6J) og agpo-
Aupa ZHN yia 5 wpeg emi 3 StadoxIkég nuépeg SlamioTwoe
av&non TwWv MPOPAEYHOVWOWY KUTTAPOKIVWV Kal HEIWON
NG YAoutaBelovng, n omoia ival facikig onupaciac otn
Slatpnon TS KUTTAPIKAG o&eldoavaywyikng lcoppo-
TMac.3® e AAN UENETN, VEOYVIKA TTOVTIKIA EKTEBNKAV O€
QEPONUA ATTO [Ia CUYKEKPIEVN cuokeur ZHN (3,3V) Ti¢
10 mpwteg NUEPEC {WNE TOUC, EVW TA TTOVTIKIA TNG Opdadag
ENEyXOU EKTEDNKAV O€ ATHOOPAIPIKO aépa. Tn 10N nuépa
Cwnig, Ta mpwta Cuyilav 13,3% Alydtepo Kal gixav pétpla
EMNPEACUEVN AVATITUEN TWV TTVEUUOVWVY CUYKPITIKA JE
™V opdda eAéyxou.'¥’

MovTtikia evaloOnTomoINUEVA e AEUKWUATIV AuyoU
unro3AnOnkav oe ékBeon 10 efSopadwv og THN, n omoia
nepleNdpPave evdotpayelakn evotalaén apalwpévou
SlaAbpatog ouykévipwong vikotivng 16 mg/ml. H aywyr
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autr oénynoe og avénon Twv PAEYHOVWEWY KUTTApWY
KAl TWV NWOIVOPIAWV, TTPOKANESE PAEYOVH KAl UTTEQPA-
VTISPACTIKOTNTA TWV AEPAYWYWY AGOUATIKOU TUTTIOU Kal
Sléyelpe TNV Mapaywyn Twv KUTTApOKIVWV IL-4, IL-5 IL-13
Kat Tng 181Ki¢ yla tv aABoupivn avyou IgE.™#

2 & NN LEAETN, TIOVTIKIA EKTEDNKAV O€ €I0TIVEOIEVA
vyPA avam\fpwaong KE Kal Xwpig vikoTivn yia 1 wpa
nuepnoiwg emi 4 prvec. H ékBeon o€ vypod e VIKOTivN
mupodotnoe emdpAcel¢ TOu PUCIOAOYIKA oxeTi(ovTal
Me TNV avantuén XAl, omwg €K@PAON KUTTAPOKIVWY,
UTTEPAVTIOPACTIKOTNTA TWV AEPAYWYWVY KAl KATAOTPO-
(1] TOU TIVEUHOVIKOU 10TOU, VW N €KOECN G€ UYPO XWPIC
VIKOTiVN Sev €ixe PaAIVOUEVIKEG EMOPATELC. Ot HEAETNTEG
ouumnépavav OTi N EICTIVEOUEVN VIKOTIV CUMPBANEL oTa
VOO LOTO TWV AEPAYWYWVY KAl TOU TIVEUOVA EKTOC ATt
TIC €010TIKEC TNC 1I81OTNTEC Kal OTL TA EVPHMATA AUTA
unteptovi{ouv Toug mMBavoug KivdUvoug amod TNV ELCTIVON
VIKOTIVNG KaTd tn Xpron Twv XHN.'*

OL KAVIKEG IENETEC TTOV EKTINOAV TIC EMITTTWOELS TNG
ékBeong oe 2HN ot1o avBpwmivo avanveuoTikd cUoTHUA
givat Niyeg kat pn mpotunomnolnpévec. H BpaxunpoBeoun
xprion ZHN éxel avagepOei moIKINOTPOTWE 0TI cUCXETICETA
ME QUOIONOYIKA OTIIPOUETPIKA gupnuaTa,'*® auénuéveg
AVTIOTACELG agpAYWYwWV,'* ' quénuévn ouvOeTn Kal
OAIKI) QVTIOTAON TTEPIPEPIKWY AEPAYWYWV'* KAl PEIWHUEVN
161K aywydTNTA TWV aEPAYWYWV. 2 ONa Ta avwTEépw
gupnUaTa gival Mapodpola PE EKEiVA TOU KATTVOU TwV
OUUBATIKWV ToLYApwV.

Y& avBpwmougmou xpnatpornolovoav YHN, SUo pehéteg
avépepav Aueon peiwon Tou eknveduevou povoéeldiou
Tou alwtou (FeNO) mapoduola He eKEiv TTOU TTPOKAAELTAL
ané 1o KAMVIoHA, 1% evw Wia AAN peétn Samiotwoe
avénon tou FeNO.'*

3 € pia HeAETN, N xprion ZHN pe >60% mpomulevoyAu-
KOAN kat 1 mg/ml vikotivn Sev mpokaAeoe ogia Statapayr
NG AVANVEUOTIKAG AelToupyiag HETA amd evepynTikA 1
madntikn ékBeon,' av kat oe AN HEAETN N TTAONTIKN
€kBeon kat 6x1 n evepynTikn €lomvor and éva HN odi-
ynoe o€ BpaxunpoBeopun amo@pa&n Twv MVEUUOVWY UE
Meiwon tou FEV1/FVC.140

Mia peAétn mmou mepIAapPBave vyleic eBeNoVTEC Kal
aoBeveic pe doBua katl XA €6ei€e emiong 6Tt 10 Aemtd
xprong ZHN mpokdAecav dueon onuavtikou 3adpov
anmoppaén agpaywywv,'” og avtiBeon pe U avadpouikn
avaoKoTmnaon n omoia S1amioTWOoE UTTOKEIUEVIKN KAl avTL-
KEIUEVIKN BeATiwon otnv ékPaocn Tou dobuatoc.'® Miua
TUXALOTIOINUEVN EAEYXOHEVN MENETN StapKelag 1 éToug
o€ 300 kanvioTég, mou ekavav xprion XHN pe okomd tn
S1lakoTn Tou Kamviopatog, a§loAdyNOoE TTPOOTTTIKA TIG ha-
KPOXPOVIEG LETAPBOAEG OTOUG OTIIPOUETPIKOUG OEIKTEG KAl
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OTO QVATIVEUOTIKA CUUTTTWHATA. ZTTIPOUETPIKA Sdedopéva
Kal TTARPN OTOLXEIA YIA TA AVATIVEUOTIKA CUPMTTWHATA
eNfeOnoav and 130 kat 145 aoBeveig, avtiotolya. Metd
amo 12, 24 kai 52 £Bdopdadec, ot opadeg mou ta&vo-
undnkav Bdoel Tou @aivotumou Kamnviopatog (SlakoT,
peiwon, amotuyia) 6 mapatnErBnke onuavTikn emidpacn
oToug ommpopeTpikol¢ deikteg (FEV1, FVC kat FEV1/FVCQ),
pe tnv e€aipeon Tou FEF 25-75% mou au€nBnke onuavTi-
Kda pe Tnv mapodo tou xpdvo otnv opdda mou Siékope
(p=0,034). H au&nuévn cuxvotnta BAxa i amdxpepuPng
(43,1%) ka1 duomnvolag (34,8%) ou avapépOnke Katd
NV évapén NG HEAETNC BPEONKE ONUAVTIKA LEIWUEVN
OTIC EMOWEVEC ETOKEPELC, OTIC OPAdEC TTOU Silékoav 1
peiwoav tn xprion.'* Ta ap@ileydueva eupnuata Twv
S10POPWV KAIVIKWY PUEAETWY UITOPOUV Va EpPNVeLBoUV
amo TIG S1aPOPEC OTIG CUOKEUEG, TO LYPO Kal TO XpOvo
TWV YETPAOEWV.

Emmraoeic tne xprionc ZHN ato kapdiayyeiakd abatnpa

Ol gpyaotnploKEC LeAETEC TTOU aloAoyouv Tny emidpa-
on Tou agpoAvupatog ZHN oto kapdlayyelakd cuoTnua
€ival TTONU TIEPIOPIOUEVEG. Mid UEAETN EKTIUNOE TNV KUT-
TapotoéIkn dpdon oe KapSloivoBAACTEC LUETA ammd eMaPn
pe 20 Seiypata vypol avamipwong Pe peydAo e0pog
OUYKEVTPWOEWV VIKOTIVNG.'* To umd e€étaon agpdiupa
mapnxon and umopikd diabéoipeg cuokevég IHN. Xe 3
Seiypata mou mpoépyovtav amo ene&epyacpéva GUANA
Kammvou, S1amotwOnKe KUTTApOoTo&IKOTNTA Kal WAAIoTA
o€ apaiwon Tou ekxuAiopatog T16co oto 100% 600 Kal
ot1o 50%, evw ot éva Seiypa (e yevon kavélag) ma-
POUCIACTNKE OPLAKN TOEIKOTNTA POVO OE apaiwaon TG
OUYKEVTPWON Tou eKXUAiopatog oto 100%. AvtiBeta, o€
TTOPOMOIEC TIEIPAUATIKEG CUVONKEC, O KATIVOC TOU TOLYAPOU
ATaVv 1IoXUPA KUTTAPOTOEIKOG 08 OAa Ta SlaAupata Kal n
To&IKOTNTA MapPATNENONKE AKOMA KAl O€ apaiwon Tou
eKXUAiopatog oto 12,5%.

‘Onw¢ mpoavagépinke, n cUOTACH TOU AEPOAUUATOC
emnpedletal and tn TAon TN XPNOIMOTOIOUUEVNG CU-
OKEUNC Kal dpa To Fabuod Twv mpokaloUpevwy dpdoswv
oto xpnotn. Etol, mapatnpnOnke peyalutepn peiwon
NG BrwoipdTnTag KUTTAPWYV in vitro petd amd ékBeon oe
agpdupa and XHN pe taon 4.5V mapd ano ékBeon o€
agpdiupa amd THN 3.7 V.

MNa ™ perétn g emidpaonc Twv ZHN otnv avantuén
Tou kapdlakou cuoThuatog, Yapla (EPRpa (zebrafish)
ekTéOnKav og agpoAupa XHN kat o€ Kamvo Totydpou. Kat
otouc duo Tumou¢ ékBeong mapatnpriBnkav docoeaptw-
peveg avantulakEég Slatapayeg, 6mwg oofapr kapdlakn
Suopopia, mepikapdlakd oidnua Kat HelwpEVn Kapdlakn
Aertovpyia. Ta totydpa kamvou RTav mepLocoTePO TOEIKA
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a6 ta XHN o€ OuYKPIOIUEG OCUYKEVTPWOEIG VIKOTIVNG.
XpnolgomolwvTag éva in vitro TpoTUTIO AVOPWITIVWY EU-
BpuovIKwv TPOYOVIKWV KUTTAPWYV, TOGO TO AEPOAUUA TWV
>HN 600 Kal 0 KAMVOE TWV TOLYAPWVY EiXaV w¢ amOTEAECUA
TN HEIWHEVN EKPPAON UETAPPACTIKWY TTAPAYOVIWV OF
KapOSIaKA TTPOYOVIKA KUTTAPA, UTOSNAWVOVTAC EUEVOUCA
kaBuotepnuévn Slapopormoinon Kal HElwPEVN EKppacn
yoviSiwv Twv 0apKOUEPWY, OTTWCE Twv MLC2v kat MYLS6,
ota Slagopomnoinuéva avBpwmiva KapdlouoKUTTapa.
Autd ta anoteAéopata dgixvouv 611 0 agpdAupa twv ZHN
éxel empPAapeic dSpdoelg otov Kapdlakod 10TO, Ol OTIOIEC
woTdOoO gival Alyotepo cofBapéc amod eKEIVEC TOU KATTVOU
TWV TOlYApwv.'?

MEeAETEC O€ KATVIOTEG TTOU SeV €ixav XPNOILOTIONOEL
oto mapeABoév THN €dei§av 611 0 Bpayxuxpdvia xprion
obnynoe o€ av€non Tou kapdiakoL pubuoy, > ¢ dia-
OTOAIKAG ApTNPIAKAG TTieoN('® Kal Peiwan TOU KOPEGHOU
o&uydvou.™ ANec peléteg &g Samiotwoav emidpaon
otnv kapdiakn Asitoupyia, %3 i oTNV apTNPEIaKA TTieon,
EVW O€ JIa LEAETN TTApATNPERONKE avENON TOU KOPEGHOU
o&uyovou.'*

Emimraaoeic tne xprions ZHN ato avooomountiko avotnua

MoANEC peléteg €xouv Oeifel 0TI TOOO N VIKOTiVn 600
Kal o0 agpdAupa Twv ZHN Pmopouv va €XOUV apVNTIKEG
EMMTWOELG OTO AVOOOTIOINTIKO cuoTnua. Mia mpoogatn
MENETN O€ KUTTAPIKEG OELPEC AVATTIVEUOTIKOU emBnAiou
apoupaiwy, TOVTIKWY Kal avlpwrwy €06&1€e OTL UTTAPXEL
Soocoefaptwpevn ToIkn emidpaon TnNg VIKOTIVNG, TOCO
UETA amo dueon ékBeon o€ autriv, 000 Kal JETA aTO O€
agpoAuvpa ZHN mou mepiéxel vikotivn. H to&ikn 6pdon
nepAapuPavel Tn datapayn TG AelToupyiag Tou ava-
TIVEUGTIKOU €vE0ONALaKOU ppayHoU, TTPOPAEYLOVWOELG
OpAoElC Kal PEIWPEVO KUTTAPIKO TTOAATAacIacud. H
ékBeon oe Stahupata ZHN odrynoe emiong og emOpPAoElg
ave€apTNTEC TNG VIKOTIVNG. TNV i1 peAétn, OnAukd mo-
VTiKla eKTEON KAV e vepelomoinon o€ agpdiupa XHN mou
TIEPLEIXE VIKOTIVN i UOLIOAOYIKS 0p0 (OAda eENEyxOL). ZTNV
opada mou EAafe agpOAUMA UTIO AUTEG TIC TTEIPAMATIKES
ouvOnkeg SlamotwOnke av€non TNS YAEYUOVAC KAl TOU
0&eldWTIKOU stress 0TOV MMVEUMOVIKO 10TO, TNV oToid oL
MEAETNTEC amESwWOAV OTN VIKOTIVN, TNV AKPOAEivn, TNV
PG kal tn YAUKEPOAN TTOU TTEPLEXOVTAL OTOV AgPOAUMA
Twv XHN.'®

2 € [la OElpd TIEIPAUATWY O€ TTEIPAMATIKA HOVTENQ
TOVTIKWV, N €kBeon og agpdAupa ZHN odrynaoe ox1 pévo
o€ PAEYHOVH TWV agpaywywy, aANA Kal o€ dlatapaxn TN
QAVOOOAOYIKAG amdvtnong o€ Baktripla Kal 1oug, Kabwg
Kal TNG @ayokuTttapwong Baktnpiwv. Emiong, n ékBeon
o€ agpdAupa UTIO TIEIPAMATIKEG oLUVONKeG auénoe Tn
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oxeti{opevn Ue 10U voonpdtnTa Kal BvntdtnTa.'*ss
Blomtikd Seilypata amd emiypiopata emM@avelakoL pvi-
Kou BAevvoyovou, Ta omoia eAfeBnoav amd pn KanvioTég,
KATIVIOTEC TOlydpou Kal xprioteg ZHN, e€etdotnkav yua
METABOAEC OTO TTIPOPIA EKPPATNG AVOCOAOYIKWY YOVISIWV.
To kdnviopa totydpou 1y n xprion ZHN odrynoav og peiw-
pévn ékppacn peydlou aplBuol yovidiwv oxeTi{Opevwv
Je To avooomoinTikd. OAa ta yovidla mou mapouasiacav
MEWMEVN €KPPACN OTOUC KATIVIOTEG (N=53) BpéOdnkav
KataoTtaApéva kal otoug xpriote¢ ZHN. H xprion twv ZHN
OUOXETIOTNKE € KATAOTOAR JeYAAOU aptBpoU HOVASIKWY
yovidiwv (n=305) kal n peyaAUTEPN KATAGTOAN TapATnPn-
Onke og yovidia mou BpéBnkav KataoTaApéva Kat GTouG
KATVIOTEC Tolydpou. Autd tav 1I8laitepa ePpavég otnv
KATACTAAUEVN €KPPAOH TWV LETAYPAPIKWVY TTAPAYOVTWY,
OMw¢ Tou EGR1, TOU GUOXETIOTNKE AEITOUPYIKA LUE PEIWMEVN
€kppaon 5 yoviSiwv-oToOXwV 0TOUC KATTVIOTEG TOLYAPWVY
Kal 18 yovidiwv-otéxwv otoug xproteg ZHN. Z0ppwva
ME TOUG HEAeTNTEG, Ta Sebopéva autd umodnAwvouy OTin
xpron twv ZHN oxetileTal e pewpEVN EKppaoh Heydhou
aptBuoU avoooloyIKWV yovidiwy Kal TTPOKAAEL AVOCIaKH
KOTAOTOAN 010 £mimedo Tou pivikou BAevvoyovou. H idla
pelétn €6e1€e emiong otin xprion Twv XHN Sev avtiotpépel
TIC LETAPBOAEC YOVISIAKNG £KPPACNG TTOU TTPpoKaAouvTal
Ao TO KATIVIOHA TOLYApou Kal evdexopévwe odnyei o
avVOOOTPOTIOTIOINTIKEG eMOPAOTELG TTOU UTTEpPaivouv TIg
TIPOKOAAOUUEVEC Ao Ta ouufatikd Tolydpa.'®

Avagopéc nepimrwoswy ypnatwv ZHN

Ol avapopéC 0€ UEUOVWUEVES TIEPITTTWOELG avOpw-
TIWV TTOU TTAPOUCIAcaV CUMMTWHATA HETA armd Xprion
n ékBeon og ZHN pmopolv va mapéxouv emMmPOcOEeTEC
TIANPOPOPIEG OXETIKA LIE TIG EMIMTTWOELG TOUG OTNV UYEia.
Mia cuoTnUATIKN AvOOKOTNON KATEYPAYE 26 aVAPOPES
TIEPIMTWOEWYV Ao 27 ATopa Ta OTIoia EPPAVICAV AVETTI-
B0unTeC emmtwoelg. AVo €€ autwv avépepav OeTIKA 1
BeAtiwpévn éxPaon peta and xprion HN. Z0pewva pe tnv
avaokomnon, ol anodidéuevec ota HN emdpdoeic otnv
uyeia eivat Suvatd va ta&ivopnBolv Ge TPELG KATNYOPIEG:
TIC oUOTNMATIKEC (N=13), TN SnAnTNpiacn amd vikoTivn
(n=12) kat TN pnxavikn BAAPN (n=2).'%°

2 €61 mepImTwoelg SlamoTwlnKav EMMTWOELS OTO
AVATIVEUOTIKO CUOTN A KAl CUYKEKPIUEVA SUO TTEPITTTW-
oelg e€wyevoug Atmoeldoug mvevpoviag, ' kal and
Hia mepintwon BpoyxloAitidag,'”? ofeiag Nwotvo@IAIKAG
TIVEUoviag, ' TIVEUHOVIAG LE APPOTEPOTIAEUPEG TTAEUPL-
TIKEG CUN\OYEC,'7* El0TIVEVOTIKO Tpaupa Kat mbavn o&egia
niveupovitida €€ umepevaloOnaiac.'”® Tpelg MEPIMTWOELG
neplEAAPBavay emMOPACEIC 0TO YAOTPEVTEPIKO CUOTNUA,
onwc eAkwdn koAiTida (ulcerative colitis, UC),'”® kAvi-
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KN Veeon NG UC,"7 Kal VEKPWTLIKY EVTEPOKOAITIOA 0TO
AVATITUCOOUEVO EVTEPO EVOC VEOYVOU.'”® Au@pOTEpOL OL
evNnAIkeg aoBeveig (évag dvdpag kal pia yuvaika) gixav
10TopIkd UC Kat ATav mpwnVv KATIVIOTEG,.

AUO TEPIMTWOELC HE TIPOCBOAN Tou KapdiayyelakoU
OUCTAMATOC SlayvwoTNKav Ue TTAPOSUGCHIKE KOATTIKNA
Happapuyn kat o€ éugpayua puokapdiou,”#182 ey éva
ATOMO EPPAVIOE AVACTPEPIUO GUVOPOUO EYKEPAAIKNAG
ayyelooUomaong (RCVS)."™ EmmpooBeta avagépbnkav
500 TTEPIMTTWOELG UNXAVIKOU TPAUMATOC, Hid e eykavpata
AKPWV Kal Jia e OTOUATIKES BAAREC TPOKANOUUEVEC ATTO
£€kpnén TN ouokeung XHN, 82183

Y& évav avdpa KamvioTr) KE 10TopIkS 1810maboug oude-
TEPOPINiaC avapépOnke BeTikn emidpaon otnv vyeia Tou
peta amo xprion ZHN. Zuykekpiuéva, HETA Ao 6 MAVEG
xpriong ZHN kai StakoTrg Tou Kanviopatog, o acBevig ma-
pouaiace utooTtpo@r TNG I61ormabolc oubeTeEPOPIAIAC Kal
opaAoToinon Tou aplBpoU Twv AEUKWVY dloo@alpiwy.'s

2 € la MIKEN MEAETN Xwpic opada gléyxou, 18 ou-
otnpatikoi xprioteg ZHN pe Ao éwg péTplo dodua
mapakoAouBnBnkav PoonTIKA yla éva £1oc. H peiwon
NG KATAvVAAWGONG Kamvou Tolydpwy gixe wg amotéleoua
TN oNUAVTIKN 0tabepr BENTIWON TWV AVATTVEUOTIKWY OU-
MITTWHATWY, TNG TIVEUUOVIKIAG Agltoupyiag, Twv AHR kai Tou
ACQ o€ 16 xprioTeg, aAAG Sev SlamoTWONKAV ONUAVTIKEC
peTapoAéc oto pubuo Twv e€dpocwv doBuatoc. Mapopuola
gUpNAHATA TTApATNPENONKAV O€ TAUTOXPOVOUG XPHOTEC
ZHN kat totydpwv. Emiong, pia mpoéogata dSnuoocieupévn
HENETN avépepe 0TABEPA HAKPOXPOVIA OQENN TNG ATTOXNG
and To KAMVIoUA 1} TNG MEIWOoNE auTtou o€ aoOUaTIKOUG
KATIVIOTEG TTOU QVTIKATESTNOAV TA CUMBATIKA Tolydpa
M€ NAEKTPOVIKA.'®

Mia epeuvnTIKI LENETN O OOOTIOVOIAKEC UTTNPEDIEC,
BiBAoypagikd Sedopéva kat péoa HadiKng eMKovwviag
Twv HNA katéypaye 92 emeloddia unepBéppavonc, ava-
@Ae€nc ) ékpnéng Twv cuokeuwv ZHN amd 1o 2009, % ek
Twv omoiwv 45 (49%) TPOKANECAV TPAVHATIONO OE 47 ATo-
pa kat 63 (73%) kataoTpor eplouaiag mépav Tne idtag
NG 6UOKeLNC. O néoog pubudc avagopwy Tapouasiace
avénon oto TéAog Tou 2013 pe 6 emelcdSia unviaiwg Kat
€K VEOU 0TO SeUTEPO TPIUNVO TOU 2015 e 3-4 avagopéEg
pnviaiwg. Ano ta 47 dtoua mou Tpavuatiotnkay, ot 34
NTav XpNoTeG, 5 Un XPAOTECG Kal 8 ATav adIEUKPIVIOTEC
nepmTWoelG. O1 PA&Pe¢ Toug mepAapBavav xnpikd (n=4)
Kal Beppikd eykavpata (n=33), elomvon kanvou (n=4),
KOTAYHATA QUXEVIKWY OTTOVOUAWY (N=2), KATAYUA UTTE-
pwag kat daktuAou (n=1), anwAela, yetakivnon n PAGRN
€vOC I TEPIOCOTEPWV 086VTWYV (N=3), BAACTIKA TpaAvUATA
(n=5), ekyupwoelg (n=1), Puxoroyikn empBdapuvon (n=3),
aloOntnplakég Siatapayég (n=3), umepboocoloyia Viko-
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Tivng (n=1), kat axpwpuatoyia (n=1).

21a péoa padlkng evnuépwaong £xouv avagepOei me-
plocOTEPEC ammd 100 ePIMTWOELC AVAPAEENG 1 €KPNéENG
ouokevwv ZHN oto Hvwuévo Baoihelo. Exouv kataypagei
600 Bavatol kal 19 TEPIOTATIKA TAPOMOLA JIE EKEIVA TTOU
avagépbnkav otig HIMA, 187,188

Yuvoyiovtag, n xprion ZHN éxel cuoxeTioTei pe 1diai-
TEPEC EMOPATELC 0TNV UYEia ol oroieg xpriouv TEpAITEéPW
Sieukpiviong kat katavonong. Aedopéva amod avapopEg
TIEPUTTWOEWV KAl LIKPEC N EAEYXOMEVEC LeNETEC OEiyvouv
ot n xprion Twv ZHN givat Suvatd va cuvodevetal amd
APVNTIKEG KAl AlYOTEPO CUXVA aTTo DeTIKEG eMOPAOTELC, OU-
viiBwg o€ KamvioTég Tou SiékoPav TN Xprion CUPPBATIKWY
Tolydpwv. Ot emdpdoelc Twv ZHN otnv vyeia agopouv
TOOO O eVAAIKEG 000 Kal o€ TadIA (Un XPNOTEC).

ANANEZ EMIAPAZEIZ XTHN YTEIA
2XETIZOMENEZX ME TH NIKOTINH

Nikotivn Kat ava@opég mepIMTwoEwy

H amé tou otopatog katavaAwaon Kal n Emagr Le To
6épua, Tov avamnveuoTiko Kal o@BaAuko BAevvoydvo
amoTeNOLV TIG CUXVOTEPA aVAPEPOUEVEG 060UG KBEONG.
ZUYKPITIKA HE TIC aVaQOPEC EKOEONC OE TOLYAPQ, EKEIVEC
Twv XHN gixav peyaAUtepeg mMOBavOTNTEG EPPAVIONG
avemBuuNTWV ekdNAWGCEWY, TTOU CUVNBECTEPA OXETI-
Covtav pe To&IKOTNTA amod VIKOTIV, OTIWG €UETOL, vauTia
Kat 0@OaAUIKOC EpeBIOUSC. Ta CUUMTWHATA TTOIKIAAY aTTd
NMa €W¢ HETPLA Kal gaivetal 6T oxeTi(ovtav e ofeia
To&IKOTNTA aTTO VIKOTIVN. MaPOMOLEC AVAPOPES ATIO TUN-
HaTa EMEYOVTWVY TIEPIOTATIKWY TIEPINABavav Tapopola
gupnuaTa HeTd amo ékBeon madiwv.'#1°!

Niotivn) ka1 avdmtuén amo v euppuikn nAikia
éw¢ Ty epnPeia

Aapavovtac unmoyn TIC KATACTPOPIKEG EMIMTWOELC
TWV TPOIOGVTWY KATTVOU KAl TO YEYOVOG OTI TA EYKEKPIUE-
VA QAPPOKEUTIKA OKEUAOHATA VIKOTIVNG yia TN SlakoT
TOU Kamviopatog epgavifouv Mol HIKpoTEPO Kivouvo
yla TNV vyeia amoé 1o KATMVIoUQ, Ol EMMTWOELS TNE dlag
NG VIKOTIVNG ouxvd BewpolvTtal OooVOG onuaciag.
Qot600, Sedopéva amnod melpapatolwa Kal avlpwmoug
Seixvouv 6Ti n €kBeon o€ vikoTivn Katd tnv guaiodntn
avantuélakn mepiodo (amd Tnv eUBpPUIKn Ewg TNV €pn-
Bk NAKia) TPOKAAEI ONUAVTIKEG APVNTIKES ETIMTWOELG
oTNV LYeia, Omwg gival n peiwpévn euPpuikn avamtuén
TOU EYKEPANOU KAl TWV TIVEUUOVWVY Kal N Slatapayn tng
avAanTuéng Tou PAOIOU TWV EYKEPAAIKWV NUICPAIPiwY
KOl TOU ITITTOKAUTIOU O€ £rj3ouc.'*?
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Ynapxouv agBoveg evdeifelc 0TI n wpipavon tou
EYKEPANOU OTNV EUPPUIKN, VEOYVIKN Kal EpNnIKN nAiKkia
pubuiletal puolohoyikd amo TNV akeTuhoxoAivn (ACh)
HEOW EVEPYOTIOINONG TWV VIKOTIVIKWV UTTOSOXEWV OKE-
TuhoxoAivng (NAChRs). O duvapikdg avanmtuélakog poAog
NG akeTUAOXOAivNG umoatnpileTal amd TV mapatipnon
OTL N €€WYEVNC VIKOTIVN, N oTToia amoTeAEl aywvioTH TNG
Ach, mpokaA&i oCNUAVTIKEG Kal LOVABIKES LOKPOXPOVIEG
Slatapayéc oe avantulokég SOUEC PEow TAPEUPBONAC
OTIG XOMVEPYIKEG puBuIoTIKEG Sladikaaieg. Ot olkileg
AEITOUPYIKEC EMMTWOELC TNG VIKOTIVNG E€apTWVTAL GNUa-
VTIKA amd TN XPOVIKNA oTIyur TG €kBeonc.'

H euBputkn ékBeon o€ vikotivn mpokalei PAAREC
TOU AUTOVOIOU VEUPIKOU CUCTHATOC KAl LETARBANAEL TA
QVOTTITUGCOHEVA CUCTAMATA KATEXOAAUIVWV Kal Idlaitepa
TOU VTOTTAMIVEPYIKOU CUOTAUATOC. Ot TTPOKANOUIEVEC
amo n vikotivn BAABeg eival Suvato va oxetifovtal Pe
TPOPAAMATA OE HETAYEVEDSTEPN NALKIO KAl CUYKEKPIUEVA
UE CUUTTEPIPOPIKEG SlaTapayéc, OTIWE TO CUVOPOUO EA-
AEIMUATIKAG TTPOCOXNG Kal utepdpaocTtnplétnTag (atten-
tion deficit hyperactivity disorders, ADHD), yvwolaKég
Slatapayég, ayxog Kal EMPPETELN O KATAXPNON VIKOTIVNG
Kal ouolwv oTnv matdikn Kat epnikn nAkia.'*+1%

OLEMMTWOELS TNG VIKOTIVNG 01O €UPpuo Sev meplopi-
{ovtal oTo VEUPLKO cUoTNHA. EuBpultkn ékBeon o€ kamvo
Tolydpou emnpedlel TNV avantuén Twv IVEUUOVWY TIPO-
KOAWVTAC HEIWON TNS avanmveLoTIKAC S1ATACIUOTNTAC, TNG
HEYIOTNG EKTTVEVOTIKAG PONAG KAl TOV AVATIVEOUEVO OYKO
0€pOG TWV VEOoyVWY, KaBwg kal dtatapayn TNG avamnveu-
oTIKAG AetToupyiag oe maidid oxoAKiG NAKIAG, UE peiwon
TWV EKTTIVEUOTIKWV pOWwV.'%

H €kBeon o€ vIKOTiVN TTPWIHWVY VEOYVWV TPWKTIKWV (1)
TEAEIOUNVWY avOPpWTTIVWV VEOYVWV) @aivetal &TL emnpeddel
EKAEKTIKA TNV avamtuén Tou @Aoloy, kabwg ta avBpwmiva
VEOYVA Kal TTaldld euPAvicav HaKpoxpovia eNAEippata
oTnv akouoTIKA yvwolakr Stadikaocia.'” Téhog, n ékBeon
O€ VIKOTivn Katd tnv e@neia mapouotddel EKAEKTIKA ETi-
S5paon 07O HETAIXUIAKO GUOTNHA, TTPOKOAWVTAG AuEnuévn
euntdBela oTov €01 VIKOTIVNG Kal AAWV SLEYEPTIKWV
OUOLWY, AUENUEVN TTAPOPUNTIKOTATA Kal Sl1aTapaxéq
O140g0Nnc."® ZuVOAIKA UTIAPXOULV ETTOPKE OTOIXEI WOTE
va ouoTrveTal Tpoooxr] o€ madid, kat epriBoug, £YKUEC
YUVAIKEG Kal YuVaiKeS avamapaywylkig nAKiag katd
™ xprion Twv ZHN, Aéyw tou evdexopévou ékBeong o€
VIKOTIVN TWV EUPPUWV KAl TwV EQPAPBWY, e MAKPOXPOVIEC
APVNTIKEG EMUITTWOELG OTNV AVATTTUEN TOU EyKEPANOU.'*

Nikotivn Kat kapkivog

MOANEG HENETEG €XOULV EKTIUNAOEL TIG TMIOAVEG KAPKIVO-
YOveC SpAoelg TNE B10¢ TNG VIKOTIVNG OTIC CUYKEVTPWOELG
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IOV TIEPIEXOVTAL OTA TIPOidvTa VIKOTiVNG. Aappdavovtag
untdYN UENETEC TOOO O AvOPWITOUC OO0 KAl OE TTEIPAA-
10lwa, Qaivetal 6T UTTAPXOUV avemapKeic evOeifel wWoTe
va SleukpvioTel katd méoov givat duvatod r Oxt n idla n
VIKOTIVN va TIPOKAAEL 1] va eVIOXUEL TNV KOPKIVOYEVEDH
oTtov AvBpwmo.2%°2% Mapd TavTa, UTTAPXOUV UENETEC OE
S14popa TPATUTIA KUTTAPIKWY CEIPWV TTOU UTTOSNAWVOUV
ottotnAChRs cupai\ouv dueca otnv avdamtuén Kal thv
€€ENEN ToIKiAwV TUTTWV KapkKivou péow emaywyng amd
TN VIKOTIVN Kal TIG TTOPAYOUEVEG KAPKIVOYOVEG ViTpola-
Hivec, 202203

Y& MTONAA €idn Kapkivou Tapatnpeital amwAela Tng
pLOUIONG Twv NAChRs Kal peNéTeg CUOXETIGHOU YovISI-
wpatog (genome-wide association studies, GWAS) éxouv
OUOXETIOEL TTOAUHOPPIOHOUG HEUOVWHEVWY VOUKAEOTIS WV
(single nucleotide polymorphisms, SNPs) twv nAChRs pe
Tov Kivduvo avantuéng kapkivou Tou miveuova Kat €01-
OMoU otn ViIKoTivn. MNa mapdadetyua, ot SNPs tng opddag
yovibiwv 15g25, mou mepth\apufdvel ta yovidia CHRNA3,
CHRNA5, CHRNB4, cuvdéovtal pue avénuévo kivbuvo
Kapkivou mveupova kal XAl kabwcg kat e€aptnong amo
VIKOTivn.2%

MOANEC KUTTOPIKEG Kal oPLakEG PeNETEG Twv NAChRS
Seixvouv OTL n xpovia €kBeon o€ VIKOTivN 1| OTIC TTAPA-
YOUEVEC KapKIvoyodveg viTpolapiveg utteppuBuilel Toug
a7-nAChR kat a9nAChR Kal amevepyoTTolEi TOV ETEPOUEPN
a4P2-nAChR, pe CUVETTEIQ TNV EVEPYOTTOINGON OYKOYOVWV
08wV, TNV EVioxuon TN ayyELloyEVEONG TOU OYKOU KAl TNV
QAVAOTOAN TNG EMAYOLEVNC ATTO PAPOKA ATTOTITWONG O
TOAAA €i6n Kapkivou.23

Tayovidia CHRNA3, CHRNAS kat CHRNB4 Bswpouvtal
anmapaitnTa yia TN BlwoldTNTA TOU PIKPOKUTTAPIKOU
Kapkivou tou nveupova (small cell lung carcinoma, SCLC),
TOU TTIO €MIOETIKOU TUTTOU TIVEUMOVIKOU KapKivou. Exel
SlamotwOei 011 N PrwotpoTnTa Twv KUTTdpwv SCLC gvi-
oxUetal amd Tn VIKOTivN Kal avacTtéNETaL Ao Tov a334-
EKAEKTIKO aVTAYWVIOTH a-conotoxin AulB. H mapatrjpnon
auTr UTOSNAWVEL OTLUTIAPXEL LNXAVIOUOG ONHATodOTNONG
péow nAChRs mou epiéyxouv a3/a5/B4, o omoiog TPodyel
TNV KAPKIVOYEVEON OTOV TIVEUHOVA,2® Kal auTd €pyeTal
O€ OUPPWVIA UE TIPOoYEVEDTEPA evprjata, Tou €dsi§av
OTL N VIKOTivn Tpodiyel TNV avdantuén oykou ce dlapopa
in vivo mpotumna, 26207

2 € KAIVIKEG MENETEC, O AVAOTOAEAC TNG TUPOOCIVIKAG
KIvaong tou umodoxéa tou emdeppikol auénTikou mapd-
yovta (epidermal growth factor receptor tyrosine kinase
inhibitor, EGFR-TKI) avayvwpioTnke w¢ o o eAmMSopopog
Bepameutikog mapayovtag (m.x erlotinib, gefitinib) oto
HN MIKPOKUTTAPIKO KAPKivVo Tou veUpova (NSCLC), 208209
H ¢kBeon og kamvo (vikotivn) éxel apvntikn emidpaon
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otn Bepaneia pe EGFR-TKI og kapkivo Tou mveupova.?'®
MoAAéG peNéTeg €6e1€av 0TI N €kBeoN o€ VIKoTivn audvel
Tnv ék@paon Tou EGFR ota mveupovikd KUTTapa HEow
gvepyoroinong odwv emBiwong.2'2'12

Me Bdon ta avwtépw gupripata S1aTunmwOnKe n umo-
Beon o011 N aA\nAemidpaon avaueoa oTn VIKoTivn Kal
Toug NAChRs givat Suvatd va cupaiel otn diadikacia
TToU TIPOKAAE( TNV avtioTaon otov EGFR-TKI. To cuotnua
EGFR @aivetal 6ti aAAnAemdpd pe 1o cuoTnua nAChR oe
KUTTapIkEG oelpég NSCLC. Na mapadetyua, n al umopo-
vada tou nAChR pecolafei otnv avamtuén avtiotaong
otn Bepaneia pe EGFR-TKI péow tng xpdviag ékBeong oe
VIKOTIVN Kal TNG evepyomoinong Twv odwv ERK kai Akt
(Ser-473).2"3

To HOKPOXPOVIO KATIVIOUA aTTOTEAEL KUpLO TTapa-
yovta Kivouvou yia mAnBo¢ dAAwv KapKivwy 6mwg Tou
YAOTPEVTEPIKOU cuoTAUATOC. MoANoi evdoyeveig kal
niepIBarlovTikoi Tapdyovteg cupmepihapfBavopuévng
NG VIKOTivVNG TUpoSOTOUV KAPKIVOYOVOUG UNXAVIOGHOUG
€VTOC TOU YAOTPEVTEPIKOU CWARVA.2'* Ol KUTTAPIKES KAl
Hoplakég ool TTou evepyorolouvTal amd TN VIKOTivn
MIHoUVTaL TN QUOIOAOYIKN Kal TIEPIBANNOVTIKY KAPKIVO-
yéveon Katd PAKog Tou TEMTIKOU OWARVA, eVIoXUOVTAG
TNV avamtuén kar/'n Emayovtag tnv EpPAavion Kapkivou,?'
péow Sl1apopwV KAPKIVOYOVWY unxaviopwv. H xpovia
ékBeon o€ vikoTivn mpokaAel av€non NG ékppaong
ToU a7-nAChR kat peiwon ekeivng Tou a4f32-nAChR. O
a7-nAChR TIpodyel TNV KAPKIVOYEVEDT HECW aAUEnong
NG Mapaywyng KatexoAapivwv kat o a4f2-nAChR tv
KOTAOTENEL Héow GABA avaoTtoAng tng B-adpevePyIKNG
onuatodoétnonc.2'® Emmpoo0Oeta, n vikotivn endyel Tn
oUVOECN OPHOVWV KAL KUTTAPOKIVWV AmapaitnTWwV yid TV
avdntuén, tTn petactaon Kai tn diriénon Tou Kapkivou.
Autn n 6pdaon eneényeital ye Tov VEGF, o omoiog emdyel
Vv avamtuén kapkivou oxedov og 6Aa Ta dpyava Tou
YOAOTPEVTEPIKOU CUCTHATOC, KAl TNG TIPOPAEYUOVWOOUC
Kuttapokivng COX-2, mepIocdTEPO YVWOTHC YIa TO pOAO
™G oTnV avantuén yaoTtpikou kapkivou.?'” H vikotivn
Kal Ta mapdywyd tng mbavoloyeital OTlL evepyoTolouV
Hitoyoveg 0dou¢ Omwe Twv MAPKs, gite dueoa, gite péow
METAS00NC XOAVEPYIKWY ONUATWV.2'E

Eédptnon

H vikotivn amotelei PpuxokivnTiké dley€ptn Kal pmopei
va odnynoel oe e€dptnon. Meydhog aplOudg peketwv
€xouv Oeifel 0TI Ta CUMPATIKA TOlYApA Kal ANa TTpoidvTa
Kamvou mpokalouv e€dptnon oTn vikotivn. Emiong, pe
Sedopévo 6Tt ta ZHN pmopouv va amodidouv moikikeg
TOOOTNTEC VIKOTIVNG, N XPHon Toug gival ToAu moavd
va TpoKaAel €aptnon. Av Kat €xouv oxeSlaoTel TOAA
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gpyaheia ya Tnv ektipnon tng é£ApTNong TG VIKOTIivNG
O€ KATVIOTEC, POVO €va epwTNHATOAOYI0 £€APTNONG EXEL
oxeblaoTtei e181kd yia tnv a&lohoynon otoug xprioteg XHN.

H katayxpnon vikotivng kat n e€dptnon and autiv
oxetiovtal otevd Pe TNV €KBeon Kal Toug TaxeiG pubpoug
amoppoenong tne.2"” H taxutnta tng amdédoong Tng
VIKOTIVNG OTO aipa gival evOEXOUEVWE UIKPOTEPN OTOUG
XPNoTeC ZHN CUYKPITIKA LIE TOUG KATIVIOTEG TOLYAPWY, AANA
gival capw¢ mapopoLa A Kat LeYaAUTEPN O€ OXEON ME Ta
(POPUOKEUTIKA OKELAOMATA VIKOTIVNG.'03220-222 Elrel&n o
€010TIKOC xapaktrpag evog XHN ev pépel kabopiletal amd
NV TaxuTNTa amdédoonC TNG oTov YKEPAMO, 22 o1 Slapopéc
METAEU Twv GUoKELWV uTTodnAwvouv 6Tt oplopéva XHN
mBavoTata MPOoKAAOUV UIKPOTEPO €610Ud amd To Kamvo
TWV Tolydpwv, aAN& mpokaAoUv (0o 1| Kat HeyaAUTEPO
€010u6 Ao TA PAPPIAKA TIOU TIEPIEXOLV VIKOTiVN. Ta avTl-
KamvIoTIKG BonBrpata mou mepLEXOLV VIKOTiVN TTOIKIAOUV
w¢ TPOoC¢ TNV tdon e€dptnong and kabdhouv (EumAaotpa)
o€ oAU €010TIKA (ToixAeC, MaoTiAleg).?* H unmdBeon auth
untootnpiletal v pépet amod dedopéva mou deixvouv OTL N
Suvatdtnra e€dptnong amd ta ZHN eival pikpotepn and
NV avTioTolXNn TwV TolydpwV Kamvou, 160 o€ dnelpouc,?
000 Kal O€ EUTTEIPOUG XPriOTEG. 22627

H extipnon tou Babuou e€dptnong aflohoyndnke
amo xpnoteg ZHN, xprioteg ZHN xwpig vikotivn (ENNDS),
TOIXAWV VIKOTIVNG Kal UPBaTIKWV Tolydpwv, KaBwg Kat
amod Tautoxpovoug xpnoteg X HN kat Totydpwy, péow au-
Toa&l0AOYNONG 0€ S1OOTAVPOUEVEC UEAETEC KAl EPEVVEC
péow Sradiktvou N taxudpopeiou. H edptnon twv xpn-
OTWV Tolydpou aloloyeital cuvABw¢ Ue Tpia epyaleia,
1o Fagerstréom Test for Nicotine Dependence (FTND),?
1o Nicotine Dependence Syndrome Scale (NDSS),?* kat
1o Cigarette Dependence Scale (CDS)*°. Tpomomoinuéveg
EKOOXEC TWV AVWTEPW EPYANEiWV €xouV xpnotpomolnOei
€MIiONG yla TN HETPNON TNG €APTNONG O 1N KATIVIOTEC.
H BaBuoloyia tng e€aptnong ritav eAa@pws uPnAdtepn
oe xpnoteg XHN ouykprtikd pe ENNDS. Xe mpwnv karmvi-
OTEC, N Makpoxpovia (>3 unveg) xprion XHN mpokdaleoe
HIKpSTEPN EEAPTNON OE OXEON LE TOUG HAKPOXPOVIOUG
XPNOTEC TaiYAAG VIKOTIVNG. Z€ TAUTOXPOVOUG XPHOTEG, N
e€dptnon and ta ZHN ritav yevikd pikpdtepn amod ekeivn
TWV CUUBATIKWV TOLYApWV.

O1 pakpoxpoviol xprioteg ZHN evdéxetal va gival
TEPIO0OTEPO £§apTNEVOL aTTO TOUG PpaxunpdBeououg
XPNOTEC Kal Ol VedTePEC oUOKEVEC ZHN va odnyouv oe
peyalutepo eBi1oud amd 6Tt ol malatdtepol. H e€dptnon
amo tn vikotivn a§loldoynOnke o 111 dtoua mou gixav
UTTOKATAOTHOEL TAPWG TO KAAOIKO KATIVIOUA HE XPrion
>HN yia Toulayiotov 1 prva (péon Siapkela 8 PRveQ),
ave€aptnta amno tov Tumo Tou XHN i To eminedo vikoTivng
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TTOU XPNOIMOTIOIOV0AV. UHPWVA YE TIG ATTAVTAOELG 0TV
mpwtn epwtnon tou FTND pe evpog fabuoroyiag 0-3, n
péon Babuoloyia e€aptnong ritav 2 10c0 yia ta tolydpa
(eupog 2-3) 600 katyla ta ZHN (e0pog 1-2). e avaloyikn
ekatooTiaia KAipaka, n Babuoloyia e€aptnong ntav 59
(e0POG49-66) yia Toug xproteg X HN kai 83 (evpog 77-89)
Y10 TOUG KAMVIOTEG TOLYApwv, ouvenwg ta ZHN epgpavioav
MikpSTEPN €€ApTnON.2!

H e€dptnon amé ta ZHN kat Ta Telydpa Kanmvou eKTi-
MNONKe pe TN vedTepn KAipaka Penn State (PS) Electronic
Cigarette Dependence Index kat tnv 1coduvapn KAipaka
10 onueiwv yia ta cupBatikd tolydpa, pe eUpog Babuo-
Aoyiwv 0-20.232 31N peétn mepAipOnkav cuvoAika 3.609
TIPWNV KATIVIOTEC, TTOU QVTIKATESTNOAV Ta Tolydpa pe ZHN.
H péon BaBuoloyia oto PS Cigarette Dependence Index
NTav onuavtikd vPpnAdtepn amod tnv avtiotolxn tou PS
Electronic Cigarette Dependence Index (14,5 évavti 8,1,
p <0,0001). Ta dtopa mou xpnotuomnotovcav XHN vedtepng
YEVIAC KAl Y10 LEYANUTEPO XPOVIKO SldoTnua mapouacialav
upnAdtepn Babuoloyia edptnong. Emiong, éool xpnot-
porolovoav vypd neplektikdTnTag 1-12 mg/ml vikotivng
gixav onuavtikd upnidtepn Babuoroyia eaptnong amd
€KEIVOUC TTOU XpNotoolovoav Lypo Xweig VIKoTivn, aAAd
ONHAVTIKA XauUNAGTEPN Ao TNV OHAdA UE TIEPIEKTIKOTNTA
VIKOTivng 13 mg/ml A meploodtepo (p<0,003). Zuvoyilo-
vtag, ot vuv xprioteg HN avépepav pikpotepn e€aptnon
amd Ta NAEKTPOVIKA TOYAPa CUYKPITIKA UE EKEIVN TTOU
gppavi{av oTa CUUPBATIKA TPV TA AVTIKATACTHOOUV UE
ZHN. H e€dptnon ritav moikiAn avdhoya pe ta xapaktnpt-
OTIKA TwV ZHN, TNV TTEPIEKTIKOTNTA TOU UYPOU OE VIKOTivn
kal TN didpketa tng xpriong ZHN.

KINAYNOI A THN YTEIA KATA THN NAOHTIKH
EKOEXH XE AEPOAYMA ZHN

H maBntiknr ékBeon oToV KATIVO TWV TOLYAP WV, KAAOU-
pevn kal TEPIBAANOVTIKN Xprion Kamvou, éxel peAeTnOei
EKTETAMEVA KAl €XEL avayvwploBel wg empPBAafrig yla tnv
uyeia.? H maBntikn ékBeon o€ agpoiupa ZHN, kahoUe-
vn Kal ékBeon o€ deutepoyevéc agpdiupa (second hand
aerosol, SHA), dev éxel peheTnOel emapkwg emeld TPOKELTA
yla OXeTIkA véa TipoidvTa. Xe avtiBeon Ye Ta cupfaTika
Tolydpa, Ta XHN bev ep@avifouv TOPATIAEUPEC EKTTOUTTEG
AEPOAVUATOC KAl EMOUEVWCE N TAONTIKN ékBeon apopd
HOVO oToV EKTTVEOEVO agpOAUpa aro To Xprotn. Mapoia
autd, n madntikn ékBeon ota ZHN mpokalei avnouyia
ASYW Twv MBAVWV apvNTIKWV EMMTWOEWY TNG OTNV LYEIA
atéwV Ta omoia ekTiBevVTAl AKOUGIWC.

Mia Tpoo@atn avackdnon cUPITEPIENAE 16 HENETEC
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pe Si1dgpopoucg oxedlaopoug ol omoieg aflohoyoluoav TiG
mOavég avemBUPNTES EMITTWOELG TNG TTABNTIKAG éKBeoNC
otov agpoiupa Twv HN.233 H mAelovoTNTA TWV HEAETWY
oupmnépave OTL N mabnTikn ékBeon oTov agpOAUA TWV
YHN evééxetal va amotelei kivduvo yia tnv vyeia,?32* av
Kal 4 peléteg &g Samiotwaoav ékdnAo Kivduvo yla Toug
TIOPEUPLOKOUEVOUG.2*>248 ALiCel va onUEIWDEL KAl TEOOEPEIC
TeheuTaieg peréteg SievepyriOnkav amo kamvoBlopnxavi-
¢, i} xpnuatodotriBnkav amd to National Vapers Club.,
oupmnépavav OTt §ev UTTAPXEL PAIVOUEVIKOG Kivduvoc yla
Toug mabnTikoug xprioteg XHN.

H oUykplon Tou agpolUuatog XHN pe Tov atpoo@al-
PIKO aépa £6€IEE TTOIKINOTPOTIWG OTI O AEPOAUA TTEPIEXEL
avénuéva emineda vikotivng,2#%2>! PM 19,227 y\ukepi-
VNG, 2820 TpomUAEVOYAUKOANG, %252 popuaAdelidng kat
OKETAASEUONC,2%3 PAHS Kall LETAMNWV.2* Ot HENETEC QUTEC
ouumnépavav 6Tt o agpdiuvpa twv ZHN eivat Suvatd va
niepléxel emPBAafn xnuikd ennpealovtag tnv noldtnta
TOU €10TIVEOEVOU a€Pa O KAEIOTOUC XWPOUG,.

Katd tn oUykpion Tng oxeTikrig emidpaong tng madn-
TIKNC ékBeoncg o agpoAupa XHN 1) o€ mpoidvta Kanvou
@AVNKE OTI Ta eMinmeda TwV aAVIXVEUCIUWY OUCLWV OTOV
agpdAupa twv HN ATav oAU xaunAotepa,?>2"! ue e€ai-
pPEON To VIKEANIO Kal Tov Apyupo, Ta omoia Bpédnkav oe
TIOAD UPNAOTEPEC CUYKEVTPWOELG 0TOV agpdAupa ZHN. 22

H vikotivn €xel BpeOei 0TI mpokaAei avemBuunTeg
EMMTWOEIC TOOO KATA TN Bpaxuxpodvia 6co Kal Katd Tn
Makpoxpovia ékBeon.?”> Mia mpoa@atn HEAETN N oTToia
EKTiUNOE TNV eMidpaon TNG VIKOTIiVNG 0TnNV avantuén tou
avOpwWIToU CUUTTEPAVE OTI N €KBEON O€ VIKOTIVN KATA TNV
gvaioBntn mepiodo avantuéng Tou eyKEPANOU Kal TWV
TIVEUUOVWYV, OTIWG ival n eRBputkn, maudikn Kal epnBikn
NAKia, ival Suvato va €XEl KATAOTPOPIKEG CUVETTEIEC.2
Eménuoloyikd otoixeia Sgixvouv avemBUuNTeC EMmTW-
O€1C amo TN Bpayxuxpdvia kal pakpoxpovia ékBeon ot
€lOTIVEOEVA AlWPOUHEVA cwuaTidla (particulate matter,
PM), akopa katl og TOAU XapNAEG GUYKEVTPWOELG.Y> Ot
avemouunteg emdpdoelc Tng ékBeong oe PM Siapétpou
2,5 um mepidapfdavouv av€non twv kapdlayyelakwv
KOl OVATIVEUOTIKWV Voo UATWwY Kal Tn¢ Bvntotntag and
KdaBe artia.?’s

Mia avacokoémnon und tnv ayida tou Maykoouiou
Opyaviopou Yyeiag (MOY) cuumépave OTL ta emimeda
OPLOPEVWVY PHETAANWY, OTIWE TOU VIKEANIOU KAl TOU XPWULOU,
givatuPnAotepa oto SeutepoyevEC agPOAUA CUYKPITIKA
ME TO TTAONTIKG KATIVIOMA Kal 0a@w¢ uPnAdtepa amod
€KEIVA TOU ATHOO@AIPIKOU A€PA. ZUYKPITIKA UE TOV ATHO-
opaipikd aépa, ta PM1,0 kat PM2,5 mou mepiéxovtal 0to
Seutepoyevég agpoAupa BpiokovTtal O CUYKEVTPWOELG
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14-40 ka1 6-86 QopEg UYPNAOTEPEC, avtioTolxa. EmimAéoy,
SlamotwOnke 10-115 QopEC UPNAOTEPN CUYKEVTPWON
NG VIKOTIVNG, 2-8 popEC TNG akeTAASEUSNC kat 20% TNC
@oppardelidnc. Ektog amo ta Bapéa pétalha, ol TepPLo-
OOTEPEG OUOIEC BpioKovTav O XapUNAOTEPN CUYKEVTPWON
OUYKPITIKA E TOV Kamvo Tou Tolydpou.?’”

Mpo¢ To MapoV Mapapével AyvwoTog o BaBuOC EMIKIV-
SuvotnTag g €kBeong oe Seutepoyeveg agpoiupa ZHN.
ME auénUEVEC CUYKEVTPWOEIC AUTWV TWV EVWOEWV KAl OTOL-
XEiwv, aMa Aappavovtag umoyn ta empPBAapn cuoTtatika
mou anodedelypéva mepLExovtal o€ auto, eival mbavo n
mabntikn ékBeon otov agpdAupa va evéxel Tov Kivduvo
avemBuuNTWV emmTwoewv. Oplopévol CUYYPAPEIC, av
Kal ap@lofntolv 1o evdexouevo mMpoKAnong Kivduvou
amo TNV ékBeon oe Seutepoyevég agpOAupa, wWoTOoOo
mapadéxovtal 0Tl eival Suvato va mpokaléoel BAAREG o€
AToMA UE avamveuoTIKEG TaBNoeIG.2”® Zuvoyilovtag, Ba
NTav eEOVILO va UTTOTEDE( 0TI Ol AUENUEVEC CUYKEVTPWOEIC
TOEIKWV OUCIWV 0TO SEUTEPOYEVEC AEPONULIA OE OXEON UE
TOV ATHOOPAIPIKO agpa amoTeAoUV SuvNnTIKO Kivduvo yia
NV vyeia AWV TWV MAPEVPIOKOMEVWY,Z Kal 18laitepn
avnouyia mpEmel va mPoKahei N mOavoTnTa eUPAvIoNG
AvVeMBUUNTWY EVEPYEIWV OTA VEOYVA Kal TTAUSIA LIETA Ao
XPovia mabnTikr ékBeon og SeuTEPOYEVEC AgPOAUA OTIC
ouvOnkec S1aBiwong Touc.

TA ZHN QX MEXO AIAKOINHX
TOY KATMNNIZMATOX

YTTAPXOUV TIEPIOPIOEVA KAl XAUNANRG TTOIOTNTAG OTOL-
XEla OXETIKA e TNV amoteheopaTikéTNTa Twv 2HN Ww¢
HeBOdoL peiwong i SLIAKOTIAG TNG XPHONG TTPOIOVTWY
Kammvou. Oplopéveg HENETEC SlamioTwaoav onpavTike ou-
oxétion avapeoa otn xprion Twv XHN kat otnv avénuévn
emMTUYia S10KOTE TOU KATIVIOUATOG, EVW TTOANEG ANAEG O
Bpnkav kapia cuoxétion.

2 € A QVTITPOOWTIEUTIKN MEAETN 5.863 evnAikwy, ol
OTIOI01 ATAV KATTVIOTEG KATA TOUG TIPONYOUEVOUC 12 UAVEC,
HeAeTAONKE N amoteAeopaTikotnTa Twv XHN 01N Stakomn
TOU KATVIOPATOG, GUYKPITIKA LIE TNV AITOTEAECUATIKOTNTA
TWV pn xopnynoéviwv amd ylatpd UmoKatdoTaTwy VIKO-
Tivng (nicotine replacement therapy, NRT) kai pe autr Tng
autofoulng dlakomng Tou Kamviopatog wpic BonOela.
270 12pnvo 81aoTnua ou TTPoNnyHBNKE Ol CUUUETEXOVTEC
npoondbnoav va SlaKOYouv TO KATIVIOUA TOUAAXIOTOV
pia popd Kal aTNnV 1Mo TTPOCGPATN TIPOOTIABEIN XPNOLUO-
moinoav HOvVo NAEKTPOVIKO Tolydpo (n=464), LOvo N
ouvtayoypaenBévta NRT (n=1.922), ) kapia BoriBela
(n=3.477). MeT1alL ekeivwyv mmou emixeipnoav S1aKoTH Tou
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Kamviopatog Xwpic emayyeApatikn Borifeia, ot xproteg
Y HN gixav auénpévec mOavoTNTEG CUVEXIONG TNG ATTOXIG
o€ oxéon pe 6ooug xpnoltpomnoinoav NRT (aOR 1,63, 95% Cl
1,17-2,27) i kapia fonrBeta (@OR 1,61,95% Cl 1,19-2,18).%

Mia TIPOOTITIKN LEAETN KATEYPAYE TNV TTOPATETAUEVN
amoxr amo To KATMVIoHa 0Toug 12 Kat 24 prveg. Xtoug 12
MAVEG, N ammoxn ATav cuxvoTePn o€ ATopa TTOU EiXav apxIKa
onAwaoel xpnoteg XHN (n=343) mapd o€ ekeiva mou gixav
OnAwoel kanvioTtég (n=643) (aOR 5,19, 95% Cl 3,35-8,02),
aAAd ol TauToXpPOVa KATIVIOTEG Kal XprioTteg ZHN Atav
Atyotepo mbavo va Slakoyouv. AT Toug 43 KAMVIOTEC
mou &ekivnoav tn xprion ZHN otnv apxn Tng MEAETNG, oL
34 (80%) ameixav amo 10 KATMVIOUA TOYApwv.223T0UC 24
pnveg, SlamotwOnke amoxr and To KATVIoUa 0To 61,1%
Twv Xpnotwv XHN (n=229), 010 23,1% Twv Kanviotwv
Tolydpwv (n=480) kai 010 26,0% TWV TAUTOXPOVA KATIVI-
otwv Kat xpnoTtwv XHN (n=223) (p<0,001). To m0c00TO
TWV CUPHETEXOVTWV TTOU TIETUXAV TTAR PN amoxr), SnAadn
Kapia xprion oupPatikwyv totydpwv f ZHN &g SiEpepe
ONUAVTIKA WG TTIPOG TNV apxIKA Katavoun: xprioteg HN
18,8%, KamvIoTEG TOolydpwV 17,5%, TAOUTOXPOVA KATTVIOTEG
kal xprioteg ZHN 14,3% (p>0,05 yia OAeg TI¢ ouadeg). H
moAUTTapAYoVTIKN avaiuon €56&i€e oTL n amox and To
KATIVIOMA ATAV onUavTIKA mBavotepn o€ xprioteg HN
(@OR 5,56, 95% Cl 3,89-7,395, p<0,001), evwy n TAuTO)XPOVN
xprion kamvou kat HN &g SieukdAuve T Stakomn yla
kavéva amé ta Suo mpoidvta.?3

2 € A AVTITPOCWTIEUTIKY MENETN 695 KATIVIOTWYV Ao
TIc HMA, o1 xpriotec ZHN ot omoiol Ta&vounOnkav wg evta-
TIKOI PN OTEC (OUOTNUATIKH XProN Yid TOUAGXIoToV 1 urva)
mapouciacav MOAU peyalUTePEC MOAVOTNTEC SIAKOTIAC
TOU Kamviopatog Petd and 1-2 €tn mapakoAouBnong,
OUYKPITIKA E TOUG PN XPAOTEG I TOUG TTEPLOTACLAKOUG Ol
omoiol dokipacav Tn xprion ZHN pia i Vo Popéc, (AOR
6,07,95% Cl 1,11-33,18). Ot evd1apecol xpOTEG (TAKTIKA
OAAG Ox1 kaBnueptvry Xprion ZHN yia Sidotnua peyalutepo
Tou HNvog) Sev gixav auénuéveg mMOavotnTeg SlAKOTAC
Tou kamnviopatog (aOR 0,31, 95% Cl 0,04-2,80).2%

Mo MPOCPATEG HENETEG £XOUV ATTIOCAPNVIOEL TN OXE-
on avdueoa oto tumo tou ZHN Kkat otn SlakoTr Tou
KamviopaTog. e épguva 1.643 kanviotwyv oto Hvwpévo
Bacilelo, To 36% avépepe "omotadrmote xprion" ZHN
o€ S1aoTNUa TapakoAoUBNoNG 12 UNVWV. ZUYKPITIKA UE
Ta dtopa mou emixeipnoav SIAKOTA KATIVIOUATOC XWpIC
™ xprion ZHN, povo ol kabnuepIvoi XprioTEC CUOKEUNG
YEVIAC G2 1] UETAYEVEOTEPNG EUPAVIOAV PEYANUTEPES
mOavoTNTEG va améXouv anod To KATVIoHA TOlyapou
katd tTnv mapakoAouBnon (OR 2,69, 95% Cl 4,18-4,89).
AvTiOeTq, ol TEPIOTACIAKOL XPriOTEG CUOKELWV G2 KABWG
Kat ol xpnoteg ouckevwv G1 Sev mapouciacav kapia i
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mapouciacav pikpr mbavdtnta Slakomng.

Y& peta-avaiuon tuxaiag emidpaong pag emotn-
MOVIKNG avaoKOTNoNG 4 HAKPOXPOVIWV HEAETWV Kal 1
Sla0TaUPOUPEVNC UENETNG LE 16.626 ATOMA CUVOAIKA, TTOU
agpopovoe TNy anoteheopatikotnta Twv XHN otn Slakorn
TOU KamViopaTtog, 0 0TaBUIopEVOG OXETIKOG KivOuvog ATav
0,61 (95% Cl 0,50-0,75), utodnAwvovTag 6TL N XpPron Twv
2HN otnv npaypatikoTnta cuvodeLETAl ATTd CHAVTIKA
XauNnASTePN mMBavoTnTa SIAKOTINE TOU KAMviouaTtog.2%

JUOTNUATIKI AvVAOKOTINGON 38 OXETIKWV HEAETWV €G€1€e
OT1 N MBavotnTa SIOKOTTAE KAMVIoUATog ATav 28% Xan-
AoTepn o€ xprioteg ZHN CUYKPITIKA PE TOUG N XPNOTES
(OR0,72,95% C10,57-0,91). H oxéon tng xpriong ZHN kat
¢ dlakomn¢ Tou kamnviopatog dev mapouciale Siago-
PEC METAEL TWV PEAETWV TTOU APOopPOoUCAV OTO GUVOAO
TWV Kanviotwy (ave€dptnta tng mpdBeong yia Stakorr)
Kal auTtwv mou mepNaupavav pévo Toug KanmvIoTEC TTOU
enediwkav ™ dlakomn Tou kamnviopatog (OR 0,63, 95%
Cl 0,45-0,86 ¢vavti OR 0,86, 95% Cl 0,60-1,23, p=0,94).
EmmnpoéoBeta dev SlamotwOnKe GUOXETION TNG GUVOAIKNG
eMidpaonc e AANA XOPAKTNPIOTIKA TWV PEAETWV OTIWG
oxeSl1A0MAC, TANBUOHOC, OHAdEC OUYKPIONG, METARANTEC
eAéyxou, xpodvoc aflohdynong Tng £kBeong, Bloxnuikn
empBeBaiwon NG amoxng Kat oplopog g xpnong XHN
(p=0,77 o€ ONEC TIC TTEPUTTWOELG). 27

Mia &AAn Tpdo@aTn avaokomnon aéloAoynoe 62 ava-
(POPEC OXETIKA YE TN amoTeAeoUATIKOTNTA TwV XHN oTn
Slakorn f TN Heiwon Tou KamviopaTog Kat/n tn peiwon
TWV CUPMTWHATWY 0TéPNong Kat embupiac.2®® H molotnta
TWV OTOIKE(WV yla TNV amoteAeopaTikotnTa Twv XHN 0TN
Slakorr Tou Kanviopatog a§loAoyrndnke cOU@WVA PE TO
ouotnpa GRADE amd moAU xapnAn €éwg XaunAn, Kat Twv
OTOIXEIWV Y10 TN JEIWON TOU KATVIGUATOC aTTo TTOAU XaUNAL
€W péTpla. Evag MIKpog aplBuog otolxeiwy £6eiée otita
YHN G2 yevidg evOeXOEVWC EiVALTTIO OTTOTEAECHATIKA TTO
1a G1 otnv umofonBnon ¢ peiwong 1 T Stakomng Tou
kamnviopatog. O1meplocoTepeC HeNETEC SlamioTwoav OTITa
YHN kat 161aitepa Ta G2 yevedg umopoucav va EPIoPIcouV
TO CUMTTTWHATA OTEPNONG Kal emMBupiac katd tn Slakormm
TOU KOTIVIOHOTOC O€ TIEIPAMATIKO Minmedo, yeyovoc mou Ba
pmopouoe va epunveuBei amo tov uPnid Babud eréyxou
NG TTAPAYWYNG AEPOAVHIATOC KAl TN Arrddoong VIKOTIVNG
TIOU TIPOCPEPOLV 0L VEOTEPEG OUOKEVEG ZHN cuykpITiKa
Me TI¢ TaAaudtePEC TUMOUL G1.%°

e MPOOPATEG CUCTNUATIKEG avaokomnoelg Cochrane
yla tn cupBorn Twv ZHN otn Stakomr Tou kanviopatog?®
avayvwpiotnkav pévo dU0 TUXAIOTIOINUEVES KAIVIKEG
pelétec (randomised clinical trials, RCT),?°"2 pye ouvo-
AIKO aptOUO 662 GUPHMETEXOVTWY, Ol OTIOIEC CUVEKPIVAV
ouokevég G1 mou Tepleixav VIKoTivn, ouokeuég ZHN
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Xwpic vikotivn (placebo) kat éumlactpa vikotivng. Ot
OUUUETEXOVTEG TTOU ¥pnolpomolovoav XHN pe vikotivn
mapouciacav HeEYaAUTEPEC MOAVOTNTEC ATIOXAG ATTO TO
KATTVIOMA Y10 TOUAAXIOTOV 6 URVEG CUYKPLTIKA JIE TNV opada
Tou placebo (placebo 4% évavti ZHN 9%, RR 2,29, 95%
Cl 1,05-4,96, BaBpog: xapnAog). H povadikn pehétn mou
ouvékpive Ta ZHN pe éumiaotpa vikoTivng (n=584) dev
Slamiotwoe onuavtiki Slagopd otn ouxvoTNTA ATTOXNG
META amo 6 prveg, oA ta dpia epmoTteuTtikotnTag (Cl) Sev
amokAgiouv TNV Uapén KAIVIKA onuavtikn Stagopdc (RR
1,26, 95% Cl 0,68-2,34, BaBpog: moAU XaunAog).

21N perétn mou cuvékpive Ta ZHN pe ta NRT, n cuvo-
AR ouxvoTnTa S1OKOTIAE ATAV TTOAU XaunAdTEPN amnod
TNV AVAUEVOUEVN YA Pla KAWVIKE MEAETN (>90% Twv
CUMHETEXOVTWV Eixav amoTuxel va SlakoYouv To KATvI-
OMa O0TOUC 6 URVEC).?! To yeyovog auto Ba pmopoloe va
gpunveLBei amo mArBog mapaydvTwy PETa&U Twv OToiwv
gival n meploplopévn Puxoloyikn umootrpién mou &é-
XxOnkav ot cuppeTéXovTEC. O cuVOUACUAOC YPUXONOYIKAG
UTTOOTAPIENG KAl APUAKEVUTIKAG AywYAE Yia Tn SlakoTmh
TOU KAMVIOUATOC EMTUYXAVEL LEYANUTEPEC TMIOAVOTNTECS
S1aKOTING, CUYKPITIKA UE TNV amouadia urmoothpténg, evw
unapyouv evoei€elg boooeEaptwuevng Spdong Tng évtaong
¢ Bepaneiag.?® H xprion un ocuvtayoypagnBéviwy NRT
XWPIC AAAN urtooTAPIEN Sev PAVNKE va €Xel eyallTEPN
OMOTEAECUATIKOTNTA ATTO TNV TTPOOTIABEIQ SIOKOTING XWPIC
(PAPMAKEVTIKN BorBe1a.**

JUVOAIKA T OTOIXEIA YO TNV ATTOTEAECUATIKOTNTA
TwVv ZHN w¢ pebddou Slakomn¢ Tou KaTviouaTog ivat
TIEPLOPIOMEVA Kal UTTAPXOLV TTOAD AlYEC OXETIKEG KAAA
oXeSIOOUEVEG UENETEC WOTE VA EMTPEMETAL N €aywyn
OUUTTEPACUATWV.

IKANOTHTA TQN ZHN NA KATEYOYNOYN
NEAPA ATOMA XTH XPHXH NIKOTINHX
KAI ZTO KATNIZMA

Yridpxel €VTovo eVOLaQEPOV OXETIKA LIE TNV ATTOQUYH
NG XPNONG VIKOTIVNG armd un KATVIOTEG Kal 1dlaitepa
amno genoucg kal veapolg evilikes. H katdotaon autr
avagEpetal we @avopevo Slaguyng kat oxetietal pe
SU0 TEPIMTWOELG, HE TTPWTN TNV MOaAvOTNTA €vapéng
XProng vikoTivng péow twv XHN amd maidig, epnfouc
Kal veapd ATopa 0€ TOOOOTO PEYAAUTEPO ATTO AUTO TTOU
Ba avapevotav og anmouaia twv XHN, kat pe devtepn TNV
mBavéTtnTa PETARaong Twv ATOUWY AUTWY OTO KATIVICHA
Tolydpwv dtav amokTioouv e€APTNCN 0TN VIKOTIVN HEoW
Twv ZHN. Aedopéva Twv TEAEUTAIWY 5 ETWV uTToypaupiCouv
TO YEYOVOG OTL N TapdAAnAn xprion cupfatikwv Totyd-
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PWV amoTeAEl TO CUXVOTEPO TTIPOTUTIO CUMTTEPIPOPAG OF
veapoug xprioteg XHN, alAd Tautoxpova pehéteg £dei§av
ot mepimou 10-30% twv xpnotwv XHN givat mbavo ot
Oev éxouv kamvioel moté cupfatiko Tolydpo.?

OMNOY énuoociguoe pia avackomnon Twv Sedopuévwy
OXETIKA PE TOV EMITOAACUS Kal TIG TACEIG TNG XPNONG
ZHN o€ atopa nAkiag éwg 20 eTwv. ATTO 27 UENETECG UE
Tuxalomolnuévn SetypatoAnpia mpoegpXOUEVEG amd TTONY
ANYEC XWPEC, TNV avaoKOTNon TEPINAPONKAY 6 PENETEC
ME GUVOAIKA 91.051 CUPPETEXOVTEG. ZUHPWVA HE Ta O€-
Sopéva Siamotwinkav SUo opASES KPATWV. ZTNV TTPWTN,
0 emmoAaopog TnG Xpriong XHN eivat xapnAog kat dev
TaPoUCIAdel oNUAVTIKA AuéNTIKr TAon, evw otn SelTepn,
n omoia mepINaUBAveL TN PeyalUTEPN ayopd OTov KOCHO
(autr Twv HIMA), o emmoAacudc av€avetal tayutata. Eivat
APKETA ap@lofntolpevo av o€ autd ta Kpdtn n avénon
e xenong ZHN petadl Twv epriBwv amoteAei mpodyyeho
évapéng kamnviopatog.?’”’

AVO €OVIKEC AVTITTIPOOWTTEUTIKEG LEAETEG OTIC HITA
e€€taoav Tov mbavo kivduvo mou Sigtpexav épnpol Kal
véol NAKiag 18-29 eTwv XwpIC I0TOPIKO XPrioNnG VIKOTIVNG
va eKvrioouv Tn Xprion mpoidvTwv Kamvou PETA amod
nelpapatiopd pe ZHN. Ta dedopéva unodniwvouv 6Tl o€
MaBNnTéC yupvaoiou Kat AUKEIOU TO 10TOPIKO omolacdn-
mote Xpriong XHN cuoxeTioTnke pe Tnv mpoBeon xpriong
Tolydpwv kamvou (aOR 1,70, 95% Cl 1,24-2,32) evw n
omoladnimote xprion XHN cuoxeTioTnKe e emppémnela
OTO KAmviopa totydpou (aOR 2,4, 95% Cl 1,7-3,3).29627

EmmpdaoBeta, pia Saxpovikr cohort peNétn ektiunoe
694 CUUETEXOVTEC NAIKIaG 16-26 eTwy, o1 omroiol Sev gixav
TIOTE KOTVIOEL TOLYAPA KATTVOU KOl CUUTTEPIPOPIKA dev ATAV
EMPPETIEIC 0TN XPr 0N Toug. Meta ané mapakohoubnon 1
£€TOUG, TO TIPWTOYEVEC TIAIPWCE TPOTTIOTIOINIEVO TIPOTUTIO
amokdAuyPe oTL n xprion ZHN otnv apxr TG HEAETNG
ouoxetiotnke ave€dptnta pe TNV €€ENEN o€ KATVIOUA
Tolydpwv (aOR 8,3, 95% Cl 1,2-58,6). AiCel va onuelwBei
OTL Ol EKTIUNOELG AUTEG OTNPIXONKav o€ POAIG 16 dtopa
Ta omoia Sgv gixav xpnoipomoirjoel moté YHN katd tnv
apxlkn aflohéynon.2*

Téooepig HeENETEC €xouv a&loloynoel SlaxpoVvIKA T
oxéon avaueoa otn xprion ZHN Kat otn peTayEVESTEPN
Xpnon totydpwv ano e@rfouc. H mpwtn HeEAETN TEPINAW-
Bave 2.630 pabntég péong nAikiag 14,1 €TV Xwpig IOTOPIKO
XPNOoNG PoiovTwy Kamvou Katd tnv mpwtn afloAoynon.
MeTd amo 12 pnveg, ol HabnTég mou avépepav omoladn-
mote xprion XHN, o€ oUykpion pe Toug pabntég mou Sev
ékava xpnon ZHN, mapouacialav avénuévo kivduvo katd
1,75 @opéc (95% Cl 1,10-2,77) va KATAOTOUV KATIVIOTEG
Kal Katd 2,73 @opéc (95% Cl 2,0-3,73) va avagpépouv
Xprion omoloudnmote mpoidvtog kamvou. Tpomomoinon
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yla ToANG MOavA GUYXUTIKA XOPAKTNPIOTIKA KATA TNV
évapén tng pehétng.?*®

H 6eUtepn pelétn ou SievepyrOnke emiong o€ epn-
Bouc (n=1.136, péoncg nAikiag 14,7 etwv) Slamiotwoe
napdpota amoteréopata: ot xprioteg XHN eixav av§npévo
Kivouvo évapéng kanviopatog katd 2,87 gopég (95% Cl
2,03-4,05) CUYKPITIKA UE TOUG N XPriOTEG oTo SlaoTnua
mapakoAouBnong 1 étoug amo tnv évapén TnG HEAETNG,
META amd S16pBwan yia TNV NAKia, To @UAO, TNV EBVIKO-
T, 1o eminedo ekmaidevong, Kal TNV uMooTHPIEN TWV
YovEwy, Kal To Babud avumakonc.3®

Snv Tpitn HEAETN, 0 Kivduvog évapéng kamviouatog
mou oxetiCetatl pe ™ xprion HN katd v evnAikiwon
EKTIMNONKE TTPOOTTIKA o€ 298 veapoU¢ nabntéc (uéon
nAkia 17,4 étn). Katd t Sidpkela twv 16 unvwy (katd
péoo 6po) mapakohouBnong, ot xprioteg XHN otnv apxn
NG MeNéTNG Eekivnoav To KATVIOHA O€ T0G00TO >40%
Kal JE OXETIKO Kivouvo 6,17 @opég (95% Cl 3,30-11,6)
peYaAUTEPO O OXEON UE TOUG N XPrioTeC. H ouoyétion
QUTH TTAPEWEIVE OTATIOTIKA ONUAVTIKA UETA amd TpoTo-
moinon yia t xpnon AAwv TpoidvTwy Kamvou Katd tnv
évapén TN MEAETNG Kal Yla TTAPAYOVTEG TOU KOIVWVIKOU
mePIBAMoVTOC. Ol GUCKETIOEIC TAV IOXUPOTEPEC OE EPI-
Boug mou dev avépepav mpdOBeon KAMVIoPATOC KATA TNV
apxikn aflohoynon.

H tétaptn pehétn oe Seiypa 4.100 pabntwv Aukeiov oto
Los Angeles diamiotwoe 611 n xprion XHN ocuoyetiotnke
TIPOOTITIKA PE auénuévo Kivduvo évapéng mpoidvtwv
kammvoU otnv evAAkn {wr. H cuoxétion autr mapéueive
oT1aBepr| 1000 o€ PN Tpomonolnuéves (OR 4,27,95% Cl 3,19-
5,71) 600 kal og Tpomomnolnpéve avaluoelg (OR 2,73, 95%
Cl12,00-3,73), 1€ ekPAoelg yia TOAATIAA TTIPOIOVTA KATTVOU
Kat S1a@opeg avaAloEelg evaIoONCIAC. ZUUTTANPWUATIKNA
avaluon £8e1€e OTL ol épnol Tou RTAV TTEPIOTACIAKOI
KOTIVIOTEG (évavTl TwV [n) oTNV apxn TG HEAETNG TavV
mBavotepo va Eekvrioouv Tn xprion ZHN kata tnv mepiodo
mapakoAouBnong. Ta amoTEAEGUATA AUTA ATTOKAAUTITOUV
TO evOEXOUEVO AUQidpouNnG CUCKETIONG AVAUESA OTN
xprion ZHN kat cupBATIKWV TIPOIOVTWY KATTVOU. 32

Yrapxel e§AIPETIKA UIKPOG APIBPOG LEAETWV TTOU
e€etdlouv tn oxéon petady Twv XHN kat tn dektikdTNTA
OTO KATVIOMQ, N omoia opiletal w¢ amoucia oBevapng
TTPOOEONC EVAVTIOV TOU KATIVIOMATOC. Z€ IO TETOLA UEAETN
O€ QVTIMTPOOWTEVUTIKO deiyua véwv evniikwy otig HIMA
(n=4.310) ot omoiol Sev ixav emdeiel moTé cuuMEPIPOPA
UTTEP TOU KATIVIOMATOC, TOGOOTO 7,9% €ixe SOKIUACEL TN
xpnon ZHN. To 1oTopikd omolacdnmote xpriong cuoxe-
TioTnke BeTIKA P SEKTIKOTNTA OTO KATIVIGHA CUYKPITIKA
pe TN un dokiun ZHN, VoTepa amd Tpomomnoinon yla moA-
Aou¢ mapdyovteg OTwe QUAO, nAIKia, QUAR/eBvikoTNTA,
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BaBuida exmaideuong Kat MEPAUATIOUOG PE CUPPBATIKA
Tolydpa (aOR 2,4) 3%

Aappavovtag unmoyn to cUVOAo TV eupnUATWY aATTO
TIPOOTITIKEC UEAETEC O TANBUGOPOUC EQBWV Kal veEapwyv
evnAikwy, @aivetat 01t n xprion XHN amotelei {ekaBapn
katl otaBepn évdelén avénuévng mbavotntag LEANOVTIKAC
évap&ng Kamviopatog Tolydpwv Kal AAWV TTpoiovTwyv
KammvoU, o€ NALKIEC TTou KupaivovTal amd Ty TPWIN EQN-
Bk éwg TNV evnAikiwon. Qotdoo, dev eival EekdBapo av
n oxéon TN xprnong HN e To KAnvIoua amoTeAei apeon
oX€0n aITiaG-amoTEAECATOC I} AV OPEINETAL OTO YEYOVOG
o1t o1 Xprioteg ZHN Kalt ot kKanvioTtég mapouatdlouy Ta-
POUOLA KOIVWVIKA KOl CUMTTEPLPOPLIKA XOPAKTNPIOTIKA TA
oroia Toug KaBIoTouV EMPPETEIC 0TN XPrioN VIKOTIVNG."”

AmaitolvTal HEANOVTIKEG UENETEG UE MAKPOXPOVIO
oxedlaopd yla tnv anoca@nvion Twv mPoTtunwy Xpriong
Karmvou pe TV mapodo TNS NAIKIAG KAl YIa TNV TTEPAITEPW
Slepelivnon TG oxéong avaueoa otn xprion HN kat
OUUBATIKWYV TolYApwV O€ veapoUg EVAAIKEC.

EMIAOIox

O emmoAacpog tng xpriong ZHN éxel auénbei tayxutata
Ta televTaia Xpovia. Ta ZHN mpowBouvtal wg ac@aié-
oTEPA aTTO T CUKPBATIKA TOLYAPA KA WG ATTOTEAECUATIKA
péoa SIaKOTTAG TOU KATIVIOUATOG KAl TIEPLOPICHUOU TwV
AVEMBUUNTWY EMMTWOEWY TTOV oXeTi(ovTal PE auTo.
Méxpl orjuEPA N EMOTNMOVIKN €épguva aduvateiva e€ayel
Ao@AAN Kal TEAIKA oupmepAopata, kabwg ot duvnTikoi
BpaxumpoBeopol Kal LaKPOTIPOBEGOL KivOuVOL Kal 0pEAN
¢ xpriong ZHN dev éxouv peetnBei emotapévwe.

H apxn Tng mpoAnyng (precautionary principal, PP)
Eekivnoe we évag ouvdeopog avapeoa o€ «aféPaleg emt-
OTNMOVIKEC TTANPOPOPIEC KAl 0TN TTOMTIKHA uteuBuvoTnTa
.... Mg okomd TV mPoAnYn PAaBwv yia Tnv avBpwrivn
vyeio».3* H apxn tng mpdAndng mpowBei Tov mpoypay-
HOTIOUO, TNV TTPOANYN Kat TV Tpocoxn. EmmpocBetaq,
EMKAAEITAL TNV KOV AOYIKH OTAV N EMOTAMN AMoucIAdel
N ivat aéPain (m.x. av éva mpoiov @aivetal va emnpedlel
apvNTIKA To IEPIRANNOV 1 TOUC XPrOTEC, N XPron Tou Ba
mipémnelva ehaylotomoinBei ) va mavoel kai va avalntnouv
EVOMOKTIKEG AUCELG). TNV TTPOOTIABELD ATTOTPOTIAG JILAG
aKopa Kpiong-emdnuiag vikotivng, n apxr TG mpoAnyng
givat Suvatod va xpnotpomolnBei pe otdxo TNV evioxuon
¢ mpootaciag Tou TANBuopoU Kal TNV EAaxloTomoinon
Tou Kivduvou amé tn xprion Twv XHN.3%
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ABSTRACT

The prevalence of the use of electronic nicotine delivery systems
(ENDS) has increased rapidly in the past few years. In the absence of
clear negative health messages, the decision of adults on whether
or not to initiate ENDS use is influenced by various factors, including
the pervasive promotion of ENDS as being effective in smoking ces-
sation and a safe alternative to tobacco, which are unsubstantiated
claims. The appeal of advertisements promoting ENDS as an enjoy-
able lifestyle choice and a high-tech product influences the choice
of young people. Thus, the most common reasons for ENDS use in
adults are its perceived safety and its efficacy as a cigarette cessa-
tion aid. Curiosity, flavors, and peer influence have been identified
as the top reasons for ENDS use in adolescents and young people.
Although ENDS are generally considered as a single product class,
the systems constitute a diverse group with differences in the
production and delivery of the various agents. The composition
of the aerosol generated by ENDS depends on several factors, in-
cluding, the electronic liquid constituents, the ENDS features, and
user behavior. Currently available data indicate that ENDS aerosols
are not harmless, especially with respect to body systems that are
sensitive to various toxic effects. The literature on the effects of
ENDS on the various body systems is sparse and marked by a lack
of standardization in methods. The long-term effects of ENDS are
as yet unknown. Studies of short-term exposure to ENDS aerosol
document several biological and functional effects on the respira-
tory, cardiovascular,immune, and central nervous systems. At least
under certain conditions, ENDS have been shown to deliver physi-
ologically active quantities of nicotine, and can thus produce and/
or maintain nicotine dependence. The current evidence is sufficient
to justify cautioning pregnant women, women of reproductive age,
children and adolescents about the hazards of ENDS use, because
of the potential for fetal and adolescent nicotine exposure to have
long-term consequences for brain development. Passive exposure to
ENDS aerosol has not been well studied because ENDS are relatively
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new products, but it is of concern, because of its potential adverse health effects for people who are involun-
tarily exposed. The majority of relevant studies concluded that passive exposure to ENDS aerosol may indeed
pose a health risk. The evidence for the effectiveness of ENDS as a method for quitting or reducing tobacco
smoking is limited and of low quality. Some studies demonstrated a significant relationship between ENDS
use and increases in smoking cessation, while others found no association or a negative one. The findings of
prospective studies on adolescent and young adult populations suggest that ENDS use is a clear and consist-
ent indicator of the likelihood of subsequent initiation of cigarette and other combustible tobacco product
use, at ages spanning from early adolescence through emerging adulthood.

Pneumon 2016, 29(4):1-28.

INTRODUCTION

The use of electronic nicotine delivery systems (ENDS)
has increased rapidly in the past several years. With the
increasing prevalence of ENDS use, there is growing
discussion amongst public health organizations and
the scientific community about its possible impact on
tobacco control and public health. Among individuals
there is strong debate about the public health benefits
versus harms from ENDS use. The proponents argue that
this is a novel product with the potential to accelerate the
elimination of cigarette smoking. From this perspective,
ENDS could represent an unprecedented opportunity to
reduce the burden of tobacco-related death and disease
on a massive scale. The opponents are concerned about
minimizing unintended consequences, such as health
hazards related to ENDS, dual use (ENDS and tobacco
cigarette) that might undermine cigarette smoking ces-
sation, and the possibility that ENDS will attract nonusers,
including youth and former cigarette smokers'=.

This review presents the available recent literature
on what ENDS are, survey data on use and awareness,
the effects on the users and bystanders, and the utility
of ENDS in helping smokers quit using tobacco.

PREVALENCE OF ENDS USE AMONG ADULTS

There are no data on ENDS use at the global level.
However, several relevant surveys have been conducted
in recent years. The most commonly reported prevalence
measures are “ever use” (any ENDS use in an individual’s
lifetime) or “current use” (ENDS use in the 30 days before
participating in a study). Although there are differences
in the items explored and sampling methods, they docu-
ment a clear trend towards increased awareness and use
of ENDS.

Nationally representative samples of adults in the

United States of America (USA) indicate that ENDS use
prevalence is rising. Between 2010 and 2013, ever use
of electronic cigarettes (ENDS) increased from 1.8% to
13%, while current use increased from 0.3% to about
4.1% (p <0.001). Prevalence of use increased significantly
across all demographic groups. In 2013, current use of an
ENDS was highest among young adults aged 18-24 years
(14.2%) and declined with age. Daily smokers (30.3%) and
non-daily smokers (34.1%) were the most likely to use
e-cigarettes currently, compared with former smokers
(5.4%) and never-smokers (1.4%) (p <0.001)*5,

In 2014, roughly the same prevalence of ever and cur-
rent use of ENDS was found in a representative sample of
civilian adults aged >18 years in the USA. It was estimated
that 12.6% of adults had ever tried an ENDS, and about
3.7% currently used ENDS, with use differing by age, sex,
race and origin. Current cigarette smokers (47.6%) and
former smokers who had quit smoking within the past
year (55.4%) were more likely to use ENDS than former
smokers who had quit smoking over 1 year earlier (8.9%).
and those who had never smoked (3.2%). Ever having
used ENDS was highest among never smokers aged 18-24
(9.7%) and declined with age.

It appears that there has been an increase in the use
of ENDS in the last years in Europe, also. According to
Eurobarometer, which assessed the prevalence and de-
terminants of ENDS use among persons aged >15 years
in 27 European Union (EU) member countries only 7%
of respondents had tried the products. The same survey
conducted during 2014 showed that 12% of Europeans
had used ENDS: 2% were currently using them and a
further 3% had used them in the past but no longer did,
while 7% had tried them in the past but never used them
regularly’. Among those who reported that they had ever
tried ENDS, 15.3% defined themselves as current usersé.
During 2014, ever ENDS use was reported by 31.1% of
current smokers, 10.8% of former smokers and 2.3% of
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never smokers. Extrapolated to the whole population, this
means that approximately 48.5 million EU citizens were
ever ENDS users®. Similar surveys have been conducted in
several other countries around the world. The prevalence
of current use among the adults of 7 countries ranged
between 0.3% and 5.9% (mean 1.7%). Among current
and former cigarette smokers, the mean prevalence of
ever use of ENDS in 34 countries during 2010-2012 was
reported to be around 17.5%, (range 1-34.3%), while the
mean prevalence of current ENDS use in 5 countries was
2.75% (range 0.05-7%)".

PREVALENCEOFENDSUSEAMONGADOLESCENTS

Epidemiological studies on the prevalence of ENDS
use among adolescents (individuals aged 10-19 years old)
are scarce. In the USA, nationally representative samples
indicate that ENDS use has increased rapidly in recent
years. According to data collected in 2011 and 2012, mid-
dle and high school students who reported being ever
users increased from 3.1-3.2% to 6.5-6.8%, while current
users increased from 0.6-1.8% to 2-2.8% over the year'".

Substantial increases in ever and current ENDS use
among middle and high school students were reported
between 2011 and 2015. Current use of ENDS increased
in middle school students from 0.6% to 5.3% (95%Cl 4.6-
6.2) and in high school students from 1.8% to 16% (95%Cl
14.1-18). In 2015, it was estimated that 620,000 middle
school students and 2,390,000 high school students were
current ENDS users.'>"3

The same trend is reported in several other parts of
the world. During the period 2012-2014, among middle
and high school students, adolescents and young adults,
the mean prevalence of ever used ENDS ranged between
4.7% to 20% and of current use of ENDS ranged between
1.5% to 29.9%, according to various reports.'*'>

PERCEPTIONS OF, AND REASONS FOR ENDS USE
IN ADULTS

With an increasing prevalence of ENDS use being
reported in multiple population groups, it is essential to
understand what attracts people to this product. Initial
research documented various reasons for using ENDS
among smokers and current ENDS users. These reasons
included: to reduce or quit smoking regular cigarettes,
because ENDS are considered to be less harmful than
tobacco; to protect the health of the social environment;
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to avoid smoking bans; because of the lower price; the
better taste and smell of ENDS; out of curiosity; because
the pleasure of the smoking process is mimicked by
ENDS use'®2,

Similar, but also different, reasons for using ENDS
were revealed by a number of relevant quality research
projects on ENDS use. In a large national study of USA
adults aged 18 to >65 years (n=3,878) who had ever used
ENDS, the most common reasons for trying were curiosity
(53%), because a friend or family member used, gave, or
offered ENDS (34%), and as an aid to quitting or reducing
smoking (30%). Nearly two-thirds (65%) of people who
started using ENDS later stopped using them. Discon-
tinuation was more common among those whose main
reason for trying was not goal-oriented (e.g., curiosity),
in contrast to goal-oriented (e.g., quitting smoking) (81%
vs.45%, p <0.001)%.

In the International Tobacco Control (ITC) Netherlands
survey, with 1,550 participants aged over 15 years, ENDS
users reported using them mainly to reduce their smok-
ing (79%) or because they considered ENDS to be less
harmful than regular cigarettes (77.2%). Price was also
clearly important, as a majority (61%) reported that they
started to use ENDS because they considered them to be
cheaper than regular cigarettes, and concerns about the
price of cigarettes were similarly positively associated
with trying ENDS. Less often, they mentioned the better
taste of ENDS compared with regular cigarettes (18.1%).%*

In a multi-module online concept mapping (CM)
study with 108 adults, 11 interrelated components or
clusters that characterized reasons for using ENDS were
recognized. In decreasing order of mean participant rat-
ings, the clusters were: method of smoking cessation,
perceived health benefits, private regard, convenience,
conscientiousness (i.e., setting a good example and being
a leader for others), pleasurable effects, unanticipated
benefits (regaining smell, taste), perceived agency, thera-
peutic effects (some reported calming effects, including
promoting relaxation, nerve calming, stress reduction, or
helping to clear the mind), hobby/interests, networking/
social impacts. Importantly, reasons related to cessation
methods, perceived health benéefits, private regard, con-
venience and conscientiousness were rated significantly
higher than other categories/types of reasons related to
ENDS use (p <0.05)%.

Assuming that ENDS users report using flavors in their
devices solely because of the taste, may ignore other
important roles that flavors may play in ENDS use. For
example, in a study of 46 adult ENDS users, five broad
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thematic clusters of statements were ranked as reasons
for using flavored liquid in their devices, namely increased
satisfaction/enjoyment, better feel/taste than cigarettes,
variety/customization, food craving suppression, and
social impact. Statements in the first two clusters were
rated significantly higher than statements from the other
clusters (p < 0.05). Some statements indicated that flavors
were perceived as masking agents for nicotine or other
unpleasant tastes associated with cigarette smoking,
making ENDS use more palatable. Thus, the statements
generated in this study indicate that flavorings make
ENDS an appealing product for reasons other than just
tasting pleasant®.

Gender differences have been identified in the initiation
and continuation of ENDS use. In a study of 1,815 adults
(aged =18 years) males were found to be more likely to
report initiating ENDS use to quit smoking because of
health concerns, whereas females were more likely to
base their decision on recommendations from family
and friends. Regarding maintenance of ENDS use, males
reported higher attribution related to positive reinforce-
ment (enjoyment), while females reported higher negative
reinforcement (stress reduction or mood management).
Males reported more positive expectations from ENDS,
including taste, social facilitation, and energy, whereas
women rated ENDS higher for weight control. These find-
ings parallel previously established gender differencesin
cigarette use and expectations from smoking?.

Itis apparent that the motivation for ENDS use is not
based solely on perceived safety and efficacy as a ces-
sation aid, but that ENDS are devices that are used for a
variety of reasons.

PERCEPTIONS AND REASONS FOR ENDS USE
IN ADOLESCENTS AND YOUNG ADULTS

There is a great concern about the potential for ini-
tiation and continued use of ENDS by young people,
especially those who are not current traditional cigarette
smokers. In initial findings, quitting smoking does not
appear to be a primary reason for ENDS use in this group.
Curiosity, flavors, and peer influence were identified as top
reasons for ENDS use in 7 middle schools, high schools,
and colleges in Connecticut®. Enjoyment was the pri-
mary reason for using ENDS among undergraduates at
4 colleges in New York State®. In a USA national study of
teen flavored tobacco use, the primary reason for ENDS
use was flavoring, followed closely by the perception of
ENDS doing less harm than cigarettes®.
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Curiosity was identified as one of the leading reasons
for adolescents to try ENDS?. In a nationally representa-
tive sample of 22,007 USA students attending public
and private schools in grades 6-12 (age range 9 to 19
years), among students who had never used ENDS, “high
curiosity”was reported by 13.4% and “some curiosity” by
12.4%, while 74.1% reported no curiosity about ENDS.
High school students displayed higher levels of curios-
ity than middle school students. Greater curiosity was
observed among those with a lower perception of harm
from these products and those who had previously tried
a combustible tobacco product. Thus, one-quarter of
middle and high school students who had never used
ENDS were curious about the products, with curiosity
being greater among those with a lower perception of
harm from these products. These findings underscore
the importance of continued efforts to assess factors that
influence curiosity about ENDS?'.

In a nationally representative, cross-sectional USA
survey on 4,066 students in the 8th, 10th, and 12th grades
(age range 15 to 19 years), the more common reasons
for ever using ENDS were experimentation (53%), taste
(37.2%), boredom (23.5%), having a good time (22.4%),
and relaxation (21.6%). Reasons associated with quitting
or reducing regular cigarette use were not commonly
found among that group of adolescents, echoing other
research findings?. Adolescents who had ever used regular
cigarettes were more likely than never smokers to report
almost all reasons for ENDS use, but quitting smoking was
among their least common reasons. Adolescents who
used ENDS frequently reported taste as a primary reason32,

In a study examining the reasons of adolescents and
young adults for ENDS experimentation and discontinu-
ation in middle school, high school and college students
in Connecticut, the top reasons for experimentation were
curiosity (54.4%), appealing flavors (43.8%) and peer influ-
ence (31.6%), and the top reasons for discontinuation were
responses related to losing interest (23.6%), perceiving
ENDS as “uncool” (16.3%), and health concerns (12.1%).
Availability of flavors was thus the second most endorsed
reason, following curiosity for experimentation. School
level differences showed that flavors are particularly
important to high school students. This finding confirms
that appealing ENDS flavors (e.g., candy) are particularly
attractive to adolescents?.

Generally, flavor is one of several significant product
appeal factors that influence willingness to try ENDS. More
than 8,000 ENDS flavors are available in the market?:. Cer-
tain flavors, such as fruit and confectionary or candy-like
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aromas, appeal to children, younger never-smokers and
young ENDS beginners, and may therefore play a role in
motivating experimentation in this group.3°3438

One possible source of curiosity of adolescents and
young people about ENDS is exposure to advertising.
Research suggests that prior exposure to tobacco market-
ing is associated with curiosity and future tobacco use
among adolescents®. A review of longitudinal studies
on adolescents aged 18 years or younger revealed that
subjects who were more aware of, or receptive to, tobacco
advertising were more likely to have experimented or
become smokers at follow-up®. This phenomenon may
also apply to ENDS use.

ENDS PROMOTION

ENDS are being marketed to consumers in a variety
of media and formats, including television commercials,
sports and cultural sponsorship, celebrity endorsement,
social networking, online advertising and point-of-sale
displays.** Some forms of marketing clearly emulate the
very successful tobacco advertising, asserting an inde-
pendent identity and a lifestyle choice, aligning users
with celebrities, fashionable and youthful places and
exciting activities. Some ENDS are marketed as being
not only socially acceptable but also socially superior®.
Unsubstantiated claims of safety and smoking cessation
are frequent marketing themes aimed specifically at
smokers*'. Current data indicate that spending on ENDS
advertising has been increasing since 2011.4>* Relevant
studies from the USA showed that ENDS advertising
expenditure in magazines, television, newspapers, and
the Internet grew from $6.4 million in 2011 to $60 mil-
lion in 201344,

During the period 2011-2013, youth exposure to tel-
evision ENDS advertisements increased 256%, and young
adult exposure increased 321%*. YouTube is the most
popular video sharing website in the world. A recent study
assessing ENDS content on You Tube showed that among
196 unique videos found, 94% were“pro” ENDS, 4% were
neutral, and only 2% were “anti” ENDS*. One of the most
prevalent topics in the “pro” e-cigarette videos was the
claim that ENDS constitute a safer and healthier alterna-
tive to conventional cigarettes, delivering the experience
of smoking while eliminating the health risks associated
with tobacco smoke. Another topic highlighted in the“pro”
e-cigarette videos, attractive to smokers wanting to quit
smoking, was the claim that ENDS can aid smoking ces-
sation. Furthermore, ENDS were presented as enjoyable
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and socially acceptable products, produced in multiple
flavors (e.g., chocolate, strawberry), colors and fancy
packaging, and they are endorsed by famous actors and
even fictional cartoon characters. All these characteristics
are probably attractive to adolescents and young adults.
The target audience was primarily young people in the
USA, the UK and Canada, and “pro” e-cigarette videos
were watched more frequently and rated much more
favorably than “anti” videos.

Twitter appears to be an important marketing platform
for ENDS. A study of tweets related to ENDS revealed them
to be overwhelmingly commercial, and a substantial
proportion mentioned smoking cessation.

An unquantified extent of ENDS advertising uses
deceptive health claims and its targeting includes the
youth sector#-#4731,

In the absence of clear negative health messages about
ENDS, it is likely that opinions about e-cigarettes, and
consequently the decision of young people on whether
or not to initiate ENDS use, are influenced by“selling”fac-
tors, including the pervasive marketing of ENDS through
social media (e.g., YouTube and Twitter) as a “sexy” and
safe alternative to tobacco cigarettes, the appeal of the
“high tech” nature of ENDS, and the availability of many
flavors (e.g., fruit and candy). These influences may also
discourage ENDS cessation among young current users.

A study of college freshmen associated the appeal of
ENDS advertisements with the intent to use them32. Data
from the 2014 National Youth Tobacco Survey on 22,007
US middle and high school students were analyzed to
examine the association between exposure to ENDS mar-
keting and susceptibility to and use of ENDS®%, Exposure
to ENDS marketing, including internet, print, retail, and
TV/movies, was significantly associated with an increased
likelihood of ever and current use of ENDS among middle
and high school students. Marketing exposure was also
associated with susceptibility to the use of ENDS among
current non-users. Multivariate models demonstrate that
as the number of channels of ENDS marketing exposure
increased, the likelihood of use and susceptibility also
increased. These findings suggest that young people who
are exposed to ENDS marketing via multiple channels are
more likely to use ENDS.

Overall, unsubstantiated claims of safety and smoking
cessation are frequent themes in ENDS marketing. Fur-
thermore, ENDS are advertised as enjoyable and socially
acceptable products. Promotion of ENDS may influence
the decision of adults and young people to use them for
a variety of reasons. Regulations recently approved in the



PNEUMON Number 4, Vol. 29, October - December 2016

USA and the EU - the main ENDS markets in size — are
expected to limit or impede ENDS promotion.>*>*

ENDS AND THEIR FEATURES

ENDS, of which e-cigarettes are the prototype, deliver
an aerosol by heating a solution, also called electronic
liquid (e-liquid), which users inhale. Each device includes
a battery, a reservoir that contains the e-liquid, and an
aerosolization chamber with a heating element. Although
they are generally considered as a single product class,
these systems constitute a diverse group with potentially
significant differences in the production of toxicants and
delivery of nicotine. The design of ENDS devices was
originally based on the format of conventional cigarettes,
but it has since evolved, with later-generation devices
permitting users to refill a single device with different
liquids and to customize the heating element. They were
shaped to look like their conventional tobacco counter-
parts, e.g., cigarettes, cigars, cigarillos, pipes, or hookahs.
Later versions take the form of everyday items, such as
pens and USB memory sticks, or are larger cylindrical or
rectangular devices.*s*’

The devices are classified into 4 generations or models,
with substantial differences, such as the way in which
the solution is stored, the method of heater activation,
the electrical power flowing through the heater, and the
overall appearance. The first generation (G1) of ENDS
devices are roughly the same size as regular tobacco
cigarettes. They are not rechargeable or refillable and are
intended to be discarded after product stops producing
aerosol. Second generation ENDS devices (G2) usually
look like pens or laser pointers, and they are considerably
larger than those of first generation. They may contain
a prefilled or refillable cartridge and often come with
a manual switch allowing regulation of the length and
frequency of puffs. Third generation ENDS devices (G3),
called‘tank-like; come in many different sizes and shapes,
are considerably larger than the earlier models and have
mechanical or regulated modifications (“mod”). Mechani-
cal mods have no electronic circuit and feature only a fire
button, a battery compartment and a connector. Regulated
mods are more complex, incorporating control hardware
by which the user can modify the voltage and/or watt-
age. The most recent, advanced and innovative devices
belong to the fourth generation of ENDS (G4). Their mods
have the possibility to adjust voltage/wattage, to control
the temperature, to handle very low ohm builds, and to
adjust airflow. These devices can be classified into closed

313

and open systems. Closed systems are those that are not
refillable or rechargeable, while the remaining devices
belong to the open systems.>®>°

ENDS solutions (e-liquids)

E-liquids generally consist of nicotine, solvents and
humectants, usually propylene glycol (PG), vegetable
glycerin (VG), or a mixture of these, and one or more fla-
vorings. The concentration of nicotine ranges from 0 to 36
mg/ml. Some solutions are labeled with low, medium, or
high nicotine levels, without standard definitions for these
categories®. The actual concentration may differ from
the product labeling; in some instances, trace amounts
of nicotine have been detected in e-liquids advertised as
containing 0 mg/ml of nicotine®'.

Because the nicotine in e-liquids is derived from the
tobacco plant, the liquid may contain other tobacco related
toxicants, such as tobacco-specific nitrosamines (TSNAs)
that are known carcinogens®. In several studies TSNAs
have been found in the liquid and the aerosol produced
when the heater is activated, but at much lower levels
than in tobacco cigarettes®.

It is of note that more than 8,000 flavorings are avail-
able in the ENDS market*. Humectants, along with many
of the flavorings in e-liquids, are commonly used as food
additives and are considered to be safe for oral ingestion,
but data on the safety of long-term inhalation of these
substances are very limited.

Analysis of commercially available e-liquids and aero-
sols by gas or liquid chromatography and mass spectros-
copy has identified constituents other than the above
ingredients. Acetone, acrolein, 1,3 butadiene, clyclohexane,
diethylene glycol, ethylene glycol, ethanol, formaldehyde
and tobacco alkaloids are some of the additional com-
pounds detected in ENDS products®. These constituents
were generally found in concentrations lower than those
associated with toxicity in foods or oral pharmaceuticals,
although some were at levels high enough to raise con-
cerns about safety®.

The composition of the aerosol generated by ENDS
depends on several factors, including the e-liquid con-
stituents, the electrical characteristics of the heating
element, the temperature reached, the characteristics
of the wick and the puffing topography.

ENDS AEROSOL

The ENDS aerosolization process involves heat gen-
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erated by an electric current as it flows through a wire
that surrounds a wick saturated with liquid. The high
temperature of the liquid at the heating element is fol-
lowed by rapid cooling to form an aerosol, which is
inhaled directly by the user through a mouthpiece. The
process of aerosolization is thus fundamentally different
from the combustion of tobacco, and consequently the
composition of the ENDS aerosol is quite different from
that of tobacco cigarette smoke. In general, the e-liquid
constituents, features of the ENDS device, puff topography
and user experience allimpact aerosol yield and delivery
to the users.

The impact of e-liquid constituents on aerosol yield

The concentration of nicotine in e-liquid appears to
directly affect its yield in the resulting aerosol and several,
but not all studies, have shown a positive relationship
between the nicotine concentration in the e-liquid and
the nicotine yield®%’. The presence of nicotyrine in the
e-liquid may increase nicotine delivery in ENDS users®.

The creation of the aerosol can be affected by the
boiling point of PG (188°C) and VG (290° C). The boil-
ing point of VG requires the element to reach a higher
temperature, which may influence toxicant emissions.
In addition, VG yields larger particles than PG, and the
distribution of these particles in the lung is not affected
by the presence of nicotine or flavors®.

PG, on the other hand, yields higher amounts of
aldehydes’. The levels of carbonyl compounds in ENDS
vapors are strongly affected by product characteristics,
including the type of nicotine solvent and battery volt-
age.The highest levels of carbonyls have been observed
in vapors generated from PG-based solutions”'. Further-
more, it has been found that a PV/VG mixture produced
more ROS than either one alone’ Flavorants in e-liquid
also contribute to the aerosol constituent yield, but there
have been no systematic studies addressing this issue.

The impact of ENDS features on aerosol yield

ENDS are activated by batteries with several voltages
ranging from 3 to 6 V, and the resistances of the heating
elementrange from 1.0 to 6.5 Ohms. The heating element
is usually made from nichrome wire (80% nickel, 20%
chrome) but may be made from Kanthal (iron, chromium
20-30%, aluminum 4-8%) or ceramic. The number of heat-
ing elements influences the net resistance. Together volt-
age and resistance determine the power output (P=V?/R
in Watts), which affects the yield and content of ENDS
aerosols’. The power can thus be raised by increasing
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the battery voltage or by lowering the heating element
resistance, to increase the nicotine yield. For example,
a 2.5-fold increase in power achieved by increasing the
voltage was shown to result in 4 to 5-fold increases in
nicotine yield’. A recent study demonstrated that some
3.3-V ENDS paired with relatively low-resistance heating
elements (i.e., 1.5V), used with 36 mg/ml liquid nicotine,
can result in plasma nicotine concentrations after 10
puffs higher than those usually recorded in combustible
tobacco cigarette smokers under similar conditions”™.

The average ISO nicotine yield for a single traditional
cigarette ranges from 0.5 to 1.5 mg/cigarette. While
machine-smoked ENDS nicotine yields are not directly
comparable with those from traditional cigarettes, several
studies found that the ENDS nicotine yield is much lower
(more than 50%), than that of traditional cigarettes, but
with high variability of nicotine delivery among ENDS
brands and smoking methods’>7°, Several studies have
demonstrated that some models of ENDS deliver very
little, while others can deliver at least as much nicotine
as a combustible tobacco cigarette®®s3,

In one study, exhaled CO (eCO), cotinine levels, plasma
nicotine concentration and liquid consumption were
measured in 30 participants (10 smokers, 9 G2 and 11 G3
ENDS users). In the smokers respectively 4 and 7 times
higher levels of eCO were recorded than in G2 or G3 us-
ers (p<0.0001), and during the vaping session, G3 users
achieved significantly higher plasma nicotine concentra-
tions than G2 users®.

The aerosolization process occurs at various tempera-
ture ranges. It has been estimated that the theoretical
vaporization temperature of the heating element may
reach up to 350°C®, which is sufficiently high to induce
physical changes in e-liquids and chemical reactions
between the constituents of e-liquids. Both VG and PG
have been shown to decompose at high temperatures,
generating low molecular weight carbonyl compounds
with established toxic properties (e.g., formaldehyde,
acetaldehyde, acrolein, and acetone). It has been found
that if e-liquid is dripped directly onto the heating element
the concentration of aldehyde in the resulted aerosol is
equal to or higher than that of tobacco cigarettes, due
to the higher temperature of the element.® In a system-
atic study of this effect, increases in voltage from 3.2 to
4.8 resulted in 4- to 200-fold increases in formaldehyde,
acetaldehyde and acetoneyield in the vapor”. The levels
of formaldehyde in the aerosol from high-voltage devices
were in the range of levels reported in tobacco smoke
(1.6-52 pg/cigarette)®.
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These findings suggest that under certain conditions
ENDS might expose users to the same or even higher
levels of carcinogenic formaldehyde than tobacco smoke.

The impact of puffing topography on aerosol yield

The user’s puffing behavior may have significant ef-
fects on the production and delivery of the aerosol. The
parameters of puff topography are mainly the puff dura-
tion, the puff number, the puff volume and velocity, and
the inter-puff interval. In a study on puff topography it
was found that puff duration varied significantly among
ENDS users, ranging between 1.9 and 8.3s and that the
mean puff duration was significantly longer in ENDS
users (4.3+1.5s) than in conventional cigarette smok-
ers (2.4+0.8s)%°. Similar results were documented in a
subsequent video study with 80 individuals using a G2
device”. When the combined influence of puff duration
and velocity on nicotine yield in aerosol was examined®
it was found that ENDS users with longer puffs produced
higher nicotine yields than tobacco smokers with shorter
puffs, while puff velocity had no effect on nicotine yield.
Combining these puffing topography findings, ENDS users
appear to be characterized by longer puff duration and
lower inhalation compared with conventional tobacco
smokers. These characteristics result in greater delivery
of nicotine, and perhaps of other toxicants. While a faster,
deeper puff increases the delivery of nicotine and other
constituents in tobacco smokers, it may diminish the
delivery from ENDS, due to cooling of the heating ele-
ment, and a longer puff duration may be more effective.

The impact of user experience and behavior on aerosol
constituent

Studies in inexperienced users suggest that ENDS
deliver modest amounts of nicotine®**, while in contrast,
recent studies in experienced and current ENDS users
showed that such ENDS users may achieve systemic
nicotine concentrations akin to those of traditional ciga-
rettes smokers. Furthermore, these studies suggest that
ENDS use may support dependence behaviors in the
experienced user®>?’,

Aerosol constituents of commercially available ENDS

The constituents of the aerosol generated by ENDS
and inhaled by the user are more directly related to health
than are the ingredients of e-liquids. Most ENDS products
have not been tested by independent scientists, but the
limited testing that has been made has revealed wide
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variations in the nature of the toxicity of liquid contents
and the derived emissions®’.

Analysis of commercially available ENDS aerosols by
gas or liquid chromatography and mass spectroscopy
has confirmed the presence of the listed ingredients
such as VG, PG and nicotine, but has also revealed sev-
eral other compounds, including acetaldehyde, acetone,
acrolein, formaldehyde, N'-nitrosonornicotine (NNN),
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK),
certain metals (cadmium, lead, nickel, tin, copper), and
toluene®1%,

As described above, the concentration of the various
constituents in the ENDS aerosol depends on several
factors and under certain conditions it can be equal to
or even higher than that in tobacco smoke. The nicotine
contained in the aerosol from 13 puffs of an ENDS with
e-liquid containing 18 mg/ml nicotine has been estimated
to be equivalent to the amount in the smoke of a typical
tobacco cigarette, which contains approximately 0.5 mg
of nicotine. The concentration of formaldehyde inhaled
in mainstream ENDS aerosol has been estimated to be
approximately 400 pg/m? in a typical G2 ENDS. This is
greater than the 30-minute short-term average limit for
continuous exposure that was established to prevent
sensory irritation in the general population®. Although
the concentration of carbonyl compounds found in ENDS
aerosol is substantially lower than that in tobacco cigarette
smoke, itincreases when the voltage used to generate the
aerosol is raised. For example, the levels of formaldehyde
in aerosol from high-voltage devices were found to be
in the range reported in tobacco smoke (i.e., 1.6-52 pg/
cigarette).' Increases in voltage from 3.2 to 4.8 have been
shown to result in a 4- to 200-fold increase in formaldehyde,
acetaldehyde and acetone yield'®. A laboratory study
showed that ENDS aerosol and tobacco cigarette smoke
contain similar amounts of reactive oxygen species and
that the size of the particles distributed in ENDS aerosol
was in the respirable range that leads to small-airway or
alveolar deposition, with a mass median aerodynamic
diameter of 1.03 um'™2,

The presence of chromium, nickel, and lead, and
also tin, silver, and aluminum, have been reported in
ENDS aerosol, including metal nanoparticles. Lead and
chromium concentrations were within the range found
in the smoke from conventional cigarettes, while nickel
was 2 to 100 times higher in ENDS aerosol than in Marl-
boro brand cigarette smoke''. Inhaled lead has adverse
health effects and elemental chromium is a respiratory
irritant, while the hexavalent chromium that could be
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formed during high temperature oxidation is a known
human carcinogen'®,

Aerosol particle size is a critical parameter that de-
fines the delivery of toxicants to the human respiratory
system, determining both the delivery and the deposition
efficiency in each region of the respiratory tract. It is also
well known that inhaled nanoparticles and submicron
particles may be deposited efficiently by diffusion in all
regions of the respiratory tract.'?”:1%

Information on ENDS aerosol particle size is sparse
and insufficient for definitive conclusions to be drawn.
In several studies the particle size distribution, and the
number of particles delivered by ENDS were observed to
be similar to those of conventional cigarettes, with most
particles in the ultrafine range (=100-200 nm).

A study using real-time measurement of ENDS aerosol
size showed bimodal behavior, with comparable concen-
trations of nanoparticles (11-25 nm count median diam-
eter) and submicron particles (96-175 nm count median
diameter). The authors assumed that the nanoparticles
contain metals (and/or metal oxides), and other unknown
chemicals of low volatility ©1.109112

Overall, investigation of potentially toxic substances
in ENDS aerosol has shown that a number of such sub-
stances are present, including some known or suspected
carcinogens. There is a large degree of variability in user
exposure to these aerosol constituents across ENDS de-
vices, e-liquids, and patterns of ENDS use.

HEALTH RISKS AND EFFECTS ON ENDS USERS

The literature regarding the effects of ENDS on the
various body systems is sparse and marked by a lack
of standardization in methods. Health risks are usu-
ally assessed using in vitro methods, and observation of
short- and long-term exposure of animals and humans
to ENDS aerosols. Based mainly on the levels and number
of toxicants produced during the typical use of ENDS,
it is very likely that ENDS aerosols are less toxic than
cigarette smoke''3,

There has not yet been enough research, however, to
quantify the relative risk of ENDS over combustible prod-
ucts. No specific figure about how much “safer” the use
of these products is compared to smoking can be given
any scientific credibility at this time. On the other hand,
ENDS are unlikely to be harmless. There are already some
indications that ENDS aerosols are not benign, especially
with respect to body systems that are sensitive to various
toxicant effects.
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Effects of ENDS use on the respiratory system

In laboratory studies on the exposure of cultured
cells to ENDS aerosols, the methods involve exploration
of the air-liquid interface (ALI) or the solution of aerosol
in the culture media'. To date, only one study has been
published that used primary human airway epithelial
cells, exposed to ENDS aerosol by the ALI method. The
exposure did not result in cytotoxicity or decrease in
epithelial barrier activity as assessed by transepithelial
electrical resistance (TEER), in contrast to exposure to
whole cigarette smoke, which had toxic effects'.

Two studies using CL-1548 and A549 bronchial epithe-
lial cell lines to evaluate cell viability and pro-inflammatory
cytokine release concluded that ENDS aerosol was mark-
edly less toxic than tobacco smoke™®'"”. In addition,
study of the effect of ENDS and cigarette aerosol at dif-
ferent concentrations in the culture medium of cultured
mouse fibroblast cells for 24 h, demonstrated that the
ENDS aerosols were less toxic to cell viability than that
of cigarettes'. In response to treatment with several
e-liquids, human lung fibroblasts exhibited stress and
morphological changes, and secreted high levels of in-
terleukin (IL)-8, while in response to a cinnamon flavored
e-liquid, they showed loss of cell viability and secreted
increased IL-8'"°. In two studies using non-differentiated
primary airway epithelial cells, exposure to ENDS aerosol
resulted in reduced viability and increased oxidative
stress'?12', In another study, exposure to ENDS aerosol
of the airway epithelial tumor cell line NCIH292 caused
increased production of IL-6 and IL-8""°,

In the immortalized bronchial epithelial cell line
BEAS2B, an aqueous ENDS aerosol extract caused protein
aggregation due to inhibition of autophagy, resulting in
oxidative stress, apoptosis and senescence. This mecha-
nism is believed to contribute to the development and
progression of chronic obstructive pulmonary disease
(COPD), which may be one of the adverse health effects
of ENDS'2,

Normal human bronchial epithelial (NHBE) cells
cultured at an air-liquid interface exposed to nicotine-
containing ENDS aerosol showed impaired ciliary beat
frequency, airway surface liquid volume, cystic fibrosis
transmembrane regulator and ATP-stimulated K+ ion
conductance and decreased expression of FOXJ1 and
KCNMA1. Exposure of this cell culture to nicotine for 5 days
increased the secretion of IL-6 and IL-8'%. ENDS aerosol
extract applied to human neutrophils caused an increase
in the expression of CD11b and CD66b, and increased the



PNEUMON Number 4, Vol. 29, October - December 2016

release of MMP-9 and CXCL8 and the activity of neutrophil
elastase (NE) and MMP-9, and p38 MAPK activation. All
of these effects may have an impact on various aspects
of COPD pathophysiology'*.

A few studies have been conducted using whole ani-
mal exposure. The larynges of Wistar albino female rats
exposed to aerosol produced from e-liquid containing
nicotine (0.9% weight/volume) in an enclosed chamber
for 1 hour per day for 4 weeks, showed no differences
from those of non-exposed control animals in epithelial
distribution, inflammation, hyperplasia, and metapla-
sia'®. A study of 8-week old mice (wild type C57BL/6)),
exposed to ENDS aerosol for 5h over 3 successive days,
demonstrated increase in pro-inflammatory cytokines
and decrease in glutathione, which is critical in maintain-
ing cellular redox balance”. In another study, neonatal
mice were exposed to aerosol generated from a specific
ENDS (3.3V) for the first 10 days of life, while mice in the
control group were exposed to room air. Those exposed
to ENDS aerosol weighed 13.3% less and had moderately
impaired lung growth measured on the 10" day of life on
comparison to the controls'?.

Ova-albumin sensitized mice were submitted to
10week ENDS exposure consisting of intratracheal instil-
lation of diluted cartridge solution containing 16 mg/ml
nicotine. This treatment increased infiltration of inflam-
matory cells, including eosinophils, aggravated asthmatic
airway inflammation and airway hyperresponsiveness,
and stimulated the production of the cytokines IL4, IL-5
and IL-13 and OVA-specific IgE'?.

In another study, mice were exposed to inhaled e-
liquids, either nicotine-containing or nicotine-free, for
1 hour daily for 4 months. Exposure to inhaled nicotine
containing e-liquid triggered effects normally associated
with the development of COPD, including cytokine expres-
sion, airway hyperreactivity and lung tissue destruction,
while exposure to nicotine-free e-liquid had no apparent
effect. The researchers concluded that inhaled nicotine
contributes to airway and lung disease in addition to its
addictive properties, and that their findings highlight
the potential dangers of nicotine inhalation during ENDS
use'?,

Clinical studies examining the effects of ENDS exposure
on the human respiratory system are scarce and not stand-
ardized. Short-term ENDS use has been variously reported
to be associated with normal spirometry-assessed lung
function'®, increased airway resistance'%'*?, increased
impedance and overall peripheral airway resistance'*?, and
decreased specific airway conductance'™'. All of the above
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findings are similar to those seen with tobacco smoking.

In people using ENDS, two studies reported immediate
reduction in exhaled nitric oxide (FeNO), similar to that
produced by smoking™®'32, while another study reported
increased FeNO'™3,

In one study, the use of ENDS with >60% propylene
glycol and 1 mg/mL nicotine did not produce acute
impairment of lung function after active use or passive
exposure'™?, although in another, passive exposure to,
but not active vaping of, one ENDS resulted in short-term
lung obstruction, with reduced FEV1/FVC'%.

A study including both healthy volunteers and patients
with asthma and COPD also showed that 10 min of vap-
ing caused immediate significant airway obstruction',
which is in contrast with a retrospective review finding
objective and subjective improvements in asthma out-
come™®, In a 1-year randomized controlled trial of 300
smokers intending to quit cigarettes and receiving ENDS,
long-term changes in spirometric indices and respiratory
symptoms were evaluated prospectively. Spirometric data
and complete information on respiratory symptoms were
available from 130 and 145 participants, respectively.
After 12, 24 and 52 weeks smoking phenotype classifi-
cation (Quitters, Reducers, Failures) had no significant
effect on spirometric indices (FEV1, FVC and FEV1/FVC)
with the exception of FEF 25-75%, which significantly
increased over the time in the Quitters (p= 0.034). The
high prevalence of cough/phlegm (43.1%) and shortness
of breath (34.8%) reported at base level was substantially
reduced at subsequent follow-up visits among Quitters
and Reducers'¥. Differences in device, liquid, and meas-
urement times may explain the contradictory findingsin
the various clinical studies.

Effects of ENDS use on cardiovascular system

Laboratory studies examining the effects of ENDS
aerosol on the cardiovascular system are very few. One
study investigated the cytotoxic effect on cardiomyoblasts
of 20 ENDS liquid samples with a wide range of nicotine
concentrations'*®. The vapor tested was produced using
commercially available ENDS devices. Cytotoxicity was
detected in 4 samples, 3 of which were liquids made by
using cured tobacco leaves, with cytotoxicity observed
at both 100% and 50% extract concentration, while one
sample (cinnamon flavor) was marginally cytotoxic at
100% extract concentration only. In comparison, under
similar experimental conditions, cigarette smoke was
highly cytotoxic at all dilutions, with toxicity observed
even when the extract was diluted to 12.5%.
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Aerosols produced by ENDS with a 4.5-V battery re-
sulted in reduced cell viability compared with the effects
produced by ENDS with a 3.7-V battery'.

In order to study the effects of ENDS on the develop-
ment of the cardiac system, zebrafish were exposed to
ENDS and tobacco cigarettes aerosols. Dose-dependent
developmental defects were observed with both types
of exposure, with severe heart malformation, pericardial
edema and reduced cardiac function. Tobacco cigarettes
were more toxic than ENDS at comparable nicotine con-
centrations. Using an in vitro model with human embry-
onic stem cells, both ENDS aerosol and cigarette smoke
decreased expression of cardiac transcription factors in
cardiac progenitor cells, suggesting a persistent delay
in differentiation, and reduced expression of sarcomeric
genes, such as MLC2v and MYL6 in definitive human car-
diomyocytes. These results demonstrate harmful effects
of ENDS aerosol on cardiac tissue, although less severe
than those of cigarette smoke™®,

Studies in ENDS-naive smokers demonstrated that
short-term vaping resulted in an increase in heart rate''%,
an elevation in diastolic blood pressure'? and a decrease
in oxygen saturation'. Other studies detected no effect
on cardiac function'®'*, or blood pressure, but one re-
ported an increase in oxygen saturation',

Effects of ENDS use on immune system

Several studies have shown that both nicotine and
ENDS aerosol can have negative effects on the immune
system. One recent study using rat, mouse and human
lung epithelial cell lines showed dose-dependent delete-
rious effects of nicotine from exposure both to nicotine
alone and to ENDS nicotine containing aerosol, including
disruption of the lung endothelial lung barrier function,
proinflammatory effects, and decreased cell proliferation.
Nicotine-independent effects were also noted from ex-
posure to ENDS solutions. In the same study, female mice
were nebulized with nicotine containing ENDS aerosol or
a saline control. Increased lung inflammation and oxida-
tive stress were observed in the ENDS group under these
experimental conditions, which the researchers reported
to be due to the nicotine, acrolein, PG, and glycerol in the
ENDS aerosol'™®.

In a set of experiments using a mice model, ENDS
aerosol exposure resulted not only in airway inflammation,
but inimpairment of the immune response to bacteria and
viruses, and impaired bacterial phagocytosis. Exposure to
ENDS aerosol also increased virus-caused morbidity and
mortality under experimental conditions'" 52,
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Superficial nasal scrape biopsies collected from non-
smokers, cigarette smokers, and ENDS users were assessed
for changes inimmune gene expression profiles. Smoking
cigarettes or vaping ENDS resulted in decreased expres-
sion of large number of immune-related genes. All genes
with decreased expression in cigarette smokers (n=53)
were also suppressed in e-cigarette users. Vaping ENDS
was associated with suppression of a large number of
unique genes (n=305), and the ENDS users showed greater
suppression of the genes in common with those changed
in cigarette smokers. This was particularly apparent for
suppressed expression of transcription factors, such as
EGR1, which was functionally associated with decreased
expression of 5 target genes in cigarette smokers and
18 target genes in e-cigarette users. The researchers
concluded that these data indicate that vaping ENDS is
associated with decreased expression of a large number
of immune-related genes, consistent with immune sup-
pression at the level of the nasal mucosa. This study also
showed that vaping ENDS does not reverse smoking-
induced gene expression changes and may even result
in immunomodulatory effects that go beyond those
induced by smoking cigarettes alone'.

Case reports on ENDS users

Additional information on ENDS health effects can
be gained from case reports on individuals who present
with symptoms attributed to ENDS use or exposure. One
systematic review identified 26 case reports on 27 indi-
viduals who experienced negative health effects and 2
who reported a positive orimproved outcome attributed
to ENDS usage. The health effects attributed to ENDS use
could be classified in three categories: systemic health
effects (n=13), nicotine poisoning (n=12), and mechani-
cal injury (n=2)"%4,

Six case reports involved the respiratory system, with
two cases of exogenous lipoid pneumonia’>'¢, and one
case each of bronchiolitis'?’, acute eosinophilic pneu-
monia'®, pneumonia with bilateral pleural effusion’®,
inhalation injury, and suspected acute hypersensitivity
pneumonitis'®’. The gastrointestinal system was involved
in three case reports. The specific diagnoses were relapsed
ulcerative colitis (UC)'®", clinical remission of UC'?, and
necrotizing enterocolitis in the developing gut of an
infant's3. Both adult patients (a male and female) had a
history of UC and were previous smokers.

The two cases involving the cardiovascular system
were diagnosed as paroxysmal atrial fibrillation and acute
myocardial infarction'®*'%’. One individual experienced
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reversible cerebral vasoconstriction syndrome (RCVS)¢.
In addition, 2 cases of mechanical injury were reported,
one of leg burns and the other of oral injuries caused by
explosion of an ENDS device'®”'%,

One case report was of a positive health effect asso-
ciated with ENDS use in a male patient with a previous
history of idiopathic neutrophilia and smoking. After 6
months of ENDS use and smoking cessation, the patient
experienced a reversal of idiopathic neutrophilia, at
which time his condition returned to baseline/normal
white blood count'®.

In a small uncontrolled study, 18 daily ENDS users with
mild to moderate asthma were monitored prospectively
for one year. With reduction in tobacco consumption,
significant, stable improvement in respiratory symptoms,
lung function, AHR and ACQ, were observed in 16 ENDS
users, but no significant changes in exacerbation rates were
reported. Similar findings were found in the dual users.

A recently published study reported persisting long
term benefits of smoking abstinence and reduction in
asthmatic smokers who switched to e-cigarettes'”.

An exploratory search among US federal agencies, the
scientific literature and news media outlets identified 92
episodes of overheating, fire or explosion of ENDS devices
since 2009""", of which 45 (49%) injured 47 people, and
67 (73%) involved damage of property other than the
product itself. The reporting rate peaked at an average of
6 reports per month in late 2013 with a smaller peak of 3
to 4 reports per month in the second quarter of 2015.The
47 injured individuals included 34 users, 5 non-users and
8 of unclear user status. The injuries included chemical
(n=4) and thermal burns (n=33), smoke inhalation (n=4),
fractured neck vertebrae (n=2), fractured palate and finger
(n=1), loss, displacement or damage of one or more teeth
(n=3), lacerations (n=5), bruising (n=1), psychological dis-
tress (n=3), sensory disturbances (n=3), nicotine overdose
(n=1) and oral discoloration (n=1).

The media have reported over 100 ENDS fire or explo-
sion events in the UK. Two deaths have been recorded,
while 19 cases were of episodes resembling those in the
USA 172,173'

In summary, ENDS use is associated with its own set
of health effects that need to be better characterized and
understood. Data from case reports and small uncontrolled
studies show that ENDS use can be accompanied by nega-
tive and also, but less frequently, positive health effects,
usually in individuals who quit smoking conventional
cigarettes. Health is reported to be affected by ENDS use
in both adults and children (non-users).
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OTHER HEALTH EFFECTS RELATED TO NICOTINE

Nicotine and case reports

Oral ingestion and dermal, inhalation and ocular
exposure were the primary routes of exposure reported.
Compared to cigarette exposure calls, ENDS exposure
calls were more likely to report an adverse event, most
commonly related to nicotine toxicity, including vomiting,
nausea, and eye irritation. Symptoms ranged from mild to
moderate and appeared to be related to acute nicotine
toxicity. Relevant case reports from emergency depart-
ments presented similar findings in exposed children7+176,

Nicotine and fetal through adolescent development

Because the health effects of combusted tobacco
products are so devastating, and medicinal nicotine
products approved for smoking cessation pose far fewer
health risks than smoking, the effects of nicotine itself are
often regarded as being of minor importance. Human
and animal data, however, demonstrate that nicotine
exposure during periods of developmental vulnerability
(fetal through adolescent stages) has multiple adverse
health consequences, including impaired fetal brain and
lung development, and altered development of cerebral
cortex and hippocampus in adolescents'”.

There is ample evidence that prenatal, early postnatal,
and adolescent brain maturation is physiologically regu-
lated by acetylcholine (ACh), via activation of nicotine
acetylcholine receptors (nAChRs). Consistent with a dy-
namic developmental role for acetylcholine, exogenous
nicotine, which is an Ach agonist, produces marked and
unique long-term deficits in developing structures by
interfering with the cholinergic regulatory processes. The
diverse functional consequences of nicotine are highly
dependent on the timing of exposure'”s,

Prenatal nicotine exposure produces autonomic defi-
cits, and alters developing catecholamine systems, with
particular vulnerability of the dopamine system. The
nicotine-induced deficits may be related to problems
later in life, such as behavioral disorders, including at-
tention deficit hyperactivity disorders (ADHD), cognitive
impairment, anxiety, and vulnerability to nicotine and to
substance abuse during childhood and adolescence’*1%,

The effects of nicotine on the fetus are not limited to
the nervous system. Exposure to prenatal tobacco smoke
affects offspring lung development, including reduced
respiratory compliance, forced expiratory flow, and tidal
breathing ratio in infants, and impaired lung function with
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reduced expiratory flow rates in school-aged children'.

Early postnatal nicotine exposure in rodents, (or third
trimester exposure in humans), appears to preferentially
interfere with cortical development, with human newborns
and children exhibiting long-lasting defects in auditory
cognitive processing'®. Finally, exposure to nicotine dur-
ing adolescence may preferentially interfere with limbic
circuitry, producing enhanced vulnerability to addiction to
nicotine and other stimulant drugs, increased impulsivity,
and mood disorders'®. Overall, the evidence is sufficient
to caution children and adolescents, pregnant women,
and women of reproductive age against ENDS use, be-
cause of the potential for fetal and adolescent nicotine
exposure to have long-term adverse consequences for
brain development'®,

Nicotine and cancer

The potential carcinogenic effects of nicotine per
se at levels found in users of nicotine delivery products
has been addressed in a number of studies. Overall, tak-
ing both human and animal studies into consideration,
there appears to be inadequate evidence to conclude
that nicotine per se does or does not cause or modulate
carcinogenesis in humans'®, as stated in the recent US
Surgeon General’s 2014 report on the health consequences
of nicotine exposure'®,

Studies, using various cell line models, suggest that
nAChRs contribute to the development and progression
of types of cancer directly induced by nicotine and its
derived carcinogenic nitrosamines'®>18¢,

Deregulation of nAChRs is observed in many cancers,
and genome-wide association studies (GWAS) indicate
that single nucleotide polymorphisms (SNPs) of nAChRs
are associated with risk of lung cancer and of nicotine
addiction. For example, SNPs of the gene cluster 15¢25,
which contains CHRNA3, CHRNA5, CHRNB4, are associ-
ated with an increased risk of lung cancer and COPD, but
also nicotine dependence'®.

Several cellular and molecular studies on nAChRs indi-
cate that chronic exposure to nicotine or nicotine derived
carcinogenic nitrosamines upregulates a7-nAChR and
a9nAChR and desensitizes the heteromeric a482nAChR,
activating oncogenic pathways, promoting tumor angio-
genesis and inhibiting drug induced apoptosis in multiple
types of cancer®s.

CHRNAS3, CHRNAS5, CHRNB4 genes have been found
to be necessary for the viability of small cell lung carci-
noma (SCLC), the most aggressive type of lung cancer. It
was shown that SCLC cell viability is promoted by nico-
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tine and was inhibited by an a3p4-selective antagonist,
a-conotoxin AulB. This suggests a mechanism whereby
signaling via a3/a5/B4-containing nAChRs promotes lung
carcinogenesis'®, This is in line with previous findings
showing that nicotine promotes tumor growth in various
in vivo models'1%,

Clinical trials have revealed epidermal growth factor
receptor tyrosine kinase inhibitor (EGFR-TKI) as the most
promising therapeutic agent (e.g., erlotinib, gefitinib)
in non SCLC (NSCLC)™"1%2, Smoking (nicotine) exposure
has been shown to have a negative effect on EGFR-TKI
therapy in lung cancers':, Several studies showed that
exposure to nicotine increases EGFR expression in lung
cells by activating survival pathways'*%>,

Based on the above findings, it was hypothesized that
interaction between nicotine and nAChRs may contribute
to the process that generates resistance to EGFR-TKI. The
EGFR system appears to interact with the nAChR system
in NSCLC cell lines; for example, the a1 nAChR subunit
mediates resistance to EGFR-TKI therapy, induced by
chronic nicotine exposure, through activation of the ERK
and Akt (Ser-473) pathways'*.

Long-term smoking is major risk factor for a variety
of other cancers, including those of the gastrointestinal
(Gl) tract. Many endogenous and environmental factors,
including nicotine, trigger carcinogenic mechanisms in
the GI'".The cellular and molecular pathways activated by
nicotine mimic physiological and environmental carcino-
genesis in cancers throughout the Gl tract, potentiating
cancer growth and/or inducing the formation of cancer'®,
via several carcinogenic mechanisms. Chronic nicotine
exposure causes an increase in a7-nAChR and a decrease
in a432-nAChR expression. While the a7-nAChR promotes
cancer through increased catecholamine production, the
a432-nAChR suppresses the development of cancer via
GABA inhibition of 3-adrenergic signaling'. In addition,
nicotine induces the synthesis of hormones and cytokines
important for the growth, metastasis, and invasion of
cancer. This is exemplified by VEGF, which mediates the
growth of cancer arising in nearly all Gl organs, and the
pro-inflammatory cytokine COX-2, most known for its role
in the development of gastric cancer®®. Nicotine and its
derivatives may activate mitogenic pathways such as the
MAPKs, either directly, or through signal-transduction by
cholinergic signaling®'.

Dependence

Nicotine is a psychomotor stimulant that can lead to
dependence. Numerous studies have determined that
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traditional cigarettes and other tobacco products cause
nicotine dependence. Since ENDS, also, can deliver various
amounts of nicotine, it is very possible that dependence
is induced by their use. While many instruments have
been designed for estimating nicotine dependence in
smokers, only one dependence questionnaire has been
specifically developed to evaluate ENDS use.

Nicotine abuse liability and dependence are closely
related to rapid nicotine absorption rates and exposure?®,
The speed of nicotine delivery to the blood may be slower
for ENDS than for tobacco cigarettes, but is certainly simi-
lar to or faster than that for nicotine medications®”2032%5,
Because the addictiveness of a nicotine-delivery device
isin part determined by the speed of drug delivery to the
brain?, the differences across devices suggest that some
ENDS may be less addictive than tobacco cigarettes, but
as addictive as nicotine medications, or more. Nicotine
delivering ant-smoking aids range from being not at
all (patch) to not very addictive (Qqum, lozenge)?”. This
hypothesis is partially supported by data showing that
the abuse liability of ENDS is less than that of tobacco
cigarettes, in both inexperienced?® and experienced
ENDS users2%°210,

Self-reporting from cross-sectional studies and internet
and mail surveys has been used to assess dependence
levels in users of ENDS, electronic non-nicotine delivery
systems (ENNDS), gums and tobacco cigarettes, and in
dual ENDS and tobacco cigarettes users. Three instruments
are commonly used to assess dependence in tobacco
cigarettes users, the Fagerstrom Test for Nicotine Depend-
ence (FTND)?"", the Nicotine Dependence Syndrome Scale
(NDSS)?'?, and the Cigarette Dependence Scale (CDS)?.
Modified versions of the above instruments have also
been used to measure dependence in non-smokers.
Dependence ratings were slightly higher in users of ENDS
than of ENNDS. In former smokers, long-term (>3 months)
users of ENDS were less dependent than long-term users
of nicotine gum. In dual users, dependence on ENDS was
generally lower than dependence on tobacco cigarettes.

Long-term ENDS users may be more addicted than
short-term users, and the new ENDS models may be more
addictive than older models. Nicotine dependence was
examined in 111 subjects who had completely substituted
traditional smoking with ENDS use for at least 1 month
(mean 8 months). The subjects were included in the study
irrespective of the type of ENDS used or the nicotine level.
According to the answers to the first FTND question,
scored from 0-3, the median dependence scores were
2 for both cigarettes (range 2-3) and ENDS (range 1-2).
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Using a 100-point visual analogue scale, the depend-
ence scores were 59 (range 49-66) for ENDS users and
83 (range 77-89) for cigarette smoking, demonstrating
lower dependence for ENDS?™.

Dependence on ENDS and on tobacco cigarettes
was assessed using the recently developed Penn State
(PS) Electronic Cigarette Dependence Index and its 10-
item cigarette equivalent, with a score range of 0-202".
A total of 3,609 former cigarette smokers who switched
to ENDS, were included in the study. The mean scores on
the PS Cigarette Dependence Index were significantly
higher than the mean scores on the PS Electronic Ciga-
rette Dependence Index (14.5 vs. 8.1, p <0.0001). Those
who had used ENDS longer and those who were using
more advanced ENDS devices, had higher dependence
scores. Those using zero nicotine liquid had significantly
lower dependence scores than those using 1-12 mg/ml,
who scored significantly lower than those using 13 or
greater mg/ml nicotine liquid (p < 0.003). In summary,
the current ENDS users reported being less dependent
on ENDS than they had been on cigarettes before they
switched to ENDS. Their dependence appeared to vary
by product characteristics, liquid nicotine concentration
and length of ENDS use.

HEALTH RISKS OF PASSIVE EXPOSURE TO ENDS
AEROSOL

Passive exposure to combustible cigarette smoke,
also called secondhand smoke or environmental tobacco
smoke, has been extensively researched, and is recognized
to be hazardous to health?'s. Passive exposure to ENDS
aerosol, also called secondhand aerosol (SHA), has not
been well studied because ENDS are relatively new. Un-
like traditional cigarettes, ENDS produce no secondary
or side-stream emissions; therefore, passive exposure
consists only of what the ENDS user exhales. Passive
exposure to ENDS is of concern, however, because of
its potential adverse health effects for people who are
involuntarily exposed.

Areview was recently made of 16 studies with varying
designs that investigated the potential adverse health
effects of passive exposure to ENDS aerosols?'s. The ma-
jority of the studies concluded that passive exposure to
ENDS aerosol may pose a health risk142, 2°°2'°, although
4 detected no apparent risk to bystanders?'2'>.

Itis of note that those studies undertaken by tobacco
employees or funded by the National Vapers Club con-
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cluded that there is no apparent risk to bystanders from
ENDS use.

Examination of the ENDS aerosol in comparison
with background levels showed, variously, that ENDS
aerosol contains elevated levels of nicotine'#2225229232
PM19142223225.226228 glycerine2522 propylene glycol?252%,
formaldehyde and acetaldehyde?®, PAHs and metals®.
These studies demonstrate that ENDS aerosol can contain
harmful chemicals and thus have an impact on indoor
air quality.

When examining the relative impact from passive ex-
posure to ENDS aerosol, and combustible cigarette smoke,
it is apparent that ENDS aerosol contains much lower
levels of most of the substances measured'42223-226229.232,
The exceptions are nickel and silver, which were found
to be higher in ENDS aerosols than in cigarette smoke?%,

Nicotine has been shown to produce adverse health
effects from both short-term and long-term exposure?*.
A recent review examined the effect of nicotine on the
developing human, and concluded that nicotine exposure
during vulnerable periods of brain and lung development,
such as the fetal period, childhood and adolescence, can
have detrimental effects?®. Epidemiological evidence has
demonstrated adverse health effects from short-term and
long-term exposure to inhaled particulate matter (PM),
even at very low concentrations®*. Adverse health effects
detected from exposure to PM 2.5 include an increase in
cardiovascular and respiratory diseases, and in mortality
from all causes®.

A WHO-commissioned review concluded that the
levels of some metals, such as nickel and chromium, are
higher in second hand aerosol (SHA) from ENDS than in
second hand smoke (SHS) and certainly higher than in
background air. Compared to air background levels, PM
1.0 and PM 2.5 in SHA are respectively 14-40 times, and
6-86 times higher. In addition, nicotine in SHA has been
found 10-115 times higher than in background air levels,
acetaldehyde 2-8 times higher, and formaldehyde about
20% higher. Apart from heavy metals, most compounds
are generally found at lower concentrations than those
in SHS?®,

At present, the magnitude of the health risks from the
content of ENDS aerosols that are higher than background
levels of these compounds and elements is unknown,
but as ENDS aerosol has been shown to contain harmful
constituents, passive exposure to ENDS aerosol has the
potential for adverse health effects. While some authors
argue that exposure to SHA is unlikely to be a significant
health risk?®”, they concede that SHA may be deleterious
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to bystanders with respiratory conditions?*®, Overall, it is
reasonable to assume that the increased concentration
of toxicants from SHA over background levels poses an
increased risk for the health of all bystanders®?, and the
possibility of adverse effects of chronic exposure to SHA,
especially of infants and children in residential settings,
is of particular concern.

ENDS AS AN AID TO SMOKING CESSATION

The evidence for the effectiveness of ENDS as a method
for quitting or reducing tobacco smoking is limited and
of low quality. Some studies have found a significant
relationship between ENDS use and increased success
of smoking cessation, while many others have found no
association.

The effectiveness of ENDS when used to aid smok-
ing cessation compared with over-the-counter nicotine
replacement therapy (NRT) and with unaided quitting
was studied in representative survey. The study included
5,863 adults who had smoked within the previous 12
months and made at least one attempt to quit during
that period with either an e-cigarette only (n=464), NRT
bought over-the-counter only (n=1,922) or no aid in their
most recent quit attempt (n=3,477). Among smokers who
attempted to stop without professional support, those
who used ENDS were more likely to report continued
abstinence than those who used a licensed NRT product
bought over-the-counter (adjusted odds ratio, aOR 1.63,
95% Cl 1.17-2.27) or no aid to cessation (aOR 1.61, 95%
Cl 1.19-2.18)*0,

A prospective study recorded sustained smoking
abstinence at 12 and 24 months from tobacco smoking.
At 12 months, it was found that abstinence was more
likely among the people who enrolled as ENDS users
(n=343) than in those who enrolled as smokers (n=643),
(@aOR 5.19, 95% Cl 3.35-8.02) but that people who both
used ENDS and smoked (n=319) were not more likely to
quit. Of the 43 smokers who at baseline started to use
ENDS, 34 (80%) were abstinent from tobacco smoking*'.

At 24 months, 61.1% of the ENDS users (n=229), 23.1%
of tobacco-only smokers (n=480) and 26.0% of dual
users (n=223) achieved tobacco abstinence (p<0.001).
The proportion of participants who achieved complete
abstinence i.e.,, who were using neither tobacco cigarettes
nor e-cigarettes) did not significantly differ by baseline
use group: ENDS users 18.8%, tobacco smokers 17.5% and
dual users, 14.3%, (all p>0.05). Multivariate analysis showed
that tobacco smoking abstinence was significantly more
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likely among ENDS users (adjusted OR 5.56, 95% Cl 3.89
to 7.95), p<0.001), while dual use of ENDS and tobacco
cigarettes did not encourage quitting tobacco or ENDS?*2,

In a representative sample of 695 smokers from the
US, ENDS users classified as intensive users (used ENDS
daily for at least 1 month) were much more likely than
nonusers/triers (used ENDS at most once or twice) to have
quit smoking at 1-2 years of follow-up (aOR 6.07, 95%Cl
1.11-33.18). Intermittent users (used ENDS regularly,
but not daily for >1 month) were not more likely to quit
smoking (aOR 0.31, 95% Cl 0.04-2.80)*=.

More recent studies have explored explicitly the asso-
ciation between the type of ENDS, and quitting smoking.
Among 1,643 smokers surveyed in the UK, 36% reported
any use of ENDS at 12-month follow-up. Compared with
non-ENDS triers, only daily users of a G2 or later product
were more likely to be abstinent from tobacco at the
follow-up (OR 2.69, 95% Cl 1.48-4.89). Non-daily use of
G2 ENDS and any use of G1 ENDS were associated with
either no increase or less likelihood of cessation?*.

A scientific review of 4 longitudinal studies and 1
cross-sectional study, with a combined population of
16,626 on ENDS efficacy as a smoking cessation aid,
random-effects meta-analysis yielded a pooled OR of
0.61 (95% Cl 0.50-0.75), indicating that ENDS use in the
real world is associated with significantly lower odds of
quitting smoking cigarettes?®,

Systematic review of 38 relevant studies showed that
the odds of quitting cigarettes were 28% lower in those
who used ENDS than in those who did not use ENDS
(OR0.72,95%CI0.57-0.91). Association of ENDS use with
quitting did not significantly differ between studies of all
smokers using ENDS (irrespective of interest in quitting
cigarettes) and studies of only smokers interested in
cigarette cessation (OR 0.63,95% Cl 0.45-0.86 vs OR 0.86,
95% Cl 0.60-1.23; p=0.94). Other study characteristics
(design, population, comparison group, control variables,
time of exposure assessment, biochemical verification of
abstinence, and definition of ENDS use) showed no asso-
ciation with the overall effect size (p=0-77 in all cases)?*®.

In another recent review on ENDS efficacy as an aid
to smoking cessation or reduction and/or in reducing
withdrawal symptoms and cravings, 62 references were
evaluated®”. In with the GRADE system, the quality of
the evidence in support of ENDS effectiveness in helping
smokers quit was assessed as very low to low, and the
evidence on smoking reduction was assessed as very
low to moderate.

A small amount of evidence suggested that G2 ENDS
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may be more effective than G1 devices in helping smokers
to quit or smoke less. Most of the studies found that ENDS,
especially G2 devices, could alleviate smoking withdrawal
symptoms and cravings in the laboratory setting, which
could be explained by the increased control over aerosol
production and nicotine delivery by the newer genera-
tions of ENDS compared to G1 models.?*®

Recent Cochrane systemic reviews of ENDS for smok-
ing cessation?*° identified only two randomized clinical
trials (RCT)?'2%2, with a combined sample size of 662, that
compared G1 ENDS delivering nicotine, with placebo
(non-nicotine) ENDS and nicotine patches. Participants
using an ENDS with nicotine were more likely to have
abstained from smoking for at least 6 months than those
using placebo ENDS (placebo 4% v ENDS 9%, RR 2.29,
95% Cl 1.05 to 4.96, GRADE: low). The one study that
compared ENDS with nicotine patch (n=584) found no
significant difference in 6-month abstinence rate, but the
Cl does not rule out a clinically important difference (RR
1.26,95% Cl 0.68 to 2.34, GRADE: very low).

The overall quit rates in the study comparing ENDS
with NRT were much lower than would be expected for
a clinical trial (>90% of participants failed to quit at 6
months)?°, This could be explained by a range of factors
including the limited behavioral support received by the
participants. A combination of behavioral support and
medication to stop smoking generates better chances
of quitting than minimal support, with some evidence
of a dose-response effect for treatment intensity2. It
has been found that using NRT over the counter with
no support was no more effective than trying quitting
without a pharmaceutical aid®>3.

Overall, the evidence for the effectiveness of ENDS as
a method for quitting tobacco smoking is limited, with
very few relevant well-designed studies, and does not
allow conclusions to be reached.

ABILITY OF ENDS TO INITIATE YOUNG PEOPLE
IN NICOTINE USE AND SMOKING

There is great concern about avoiding nicotine initia-
tion in non-smokers and particularly in youth and young
adults. This is referred to as the gateway effect, which
is related to two circumstances, firstly, the possibility
that children, adolescents and young people, who are
non-smokers, will initiate nicotine use with ENDS at a
rate greater than that to be expected in the absence of
ENDS, and secondly, the possibility that once addicted
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to nicotine through ENDS, these individuals will switch
to cigarette smoking. The data from the last half decade
highlights the fact that simultaneous use of conventional
cigarettes is the most common behavior among young
ENDS users, but at the same time, studies have shown that
about 10%-30% of ENDS users may have never smoked
a conventional cigarette®*,

WHO commissioned a review of the data on the preva-
lence and trends of ENDS use among people of 20 years
of age or less. This review identified 27 studies that used
probability sampling, from very few countries, of which 6,
with a total of 91,051 participants, were included. The trend
data show two groups of countries. In one, the prevalence
of ENDS use is low and is not increasing significantly; in
the other, which includes the largest market in the world
(the USA), the prevalence is increasing rapidly. There is
considerable debate about whether in these countries
the increase in ENDS use among young non-smokers is
a precursor to smoking*®.

In two nationally representative studies in the USA,
the potential risk of nicotine naive adolescents and young
adults aged 18-29 years old who experiment with ENDS
to transit to combustible tobacco was examined. The data
suggest that among middle and high school students,
having ever used ENDS was correlated with intention
to smoke combustible tobacco cigarettes (adjusted OR
1.70,95% Cl 1.24-2.32) and ever use ENDS was associated
with being open to cigarette smoking (adjusted OR =24,
95% Cl 1.7-3.3)2552%7,

In addition, a longitudinal cohort study evaluated 694
participants aged 16 to 26 years who were never cigarette
smokers and who were attitudinally non-susceptible to
smoking cigarettes. At 1-year follow up, the primary fully
adjusted model revealed that baseline ENDS use was
independently associated with progression to smoking
(aOR, 8.3,95% Cl, 1.2-58.6). It is of note that estimates were
based on only 16 never ENDS users at initial evaluation?,

Four studies have been published on the longitudinal
association between ENDS use and subsequent igarette
use among adolescents. The first study was on 2,630 minor
students with a mean age of 14.1 years and no history
of combustible tobacco product use at initial evaluation.
At 12 months, those who reported ever use of ENDS had
1.75 times the odds (95% Cl: 1.10-2.77) as never users of
reporting subsequent use of cigarettes and 2.73 times
the odds (95% Cl: 2.00-3.73) of reporting use of any
combustible tobacco product, after adjustment for several
potentially confounding characteristics at study entry®®.

The second study, which was also among adolescents

PNEUMON Number 4, Vol. 29, October - December 2016

(n=1,136, mean age 14.7 years), found similar results:
ENDS users had 2.87 times the odds (95% Cl 2.03-4.05)
of initiating combustible cigarette use between baseline
and follow-up 1 year later as never users, after adjustment
for age, gender, ethnicity, parental education, parental
support, and rebelliousness?®,

In the third study, the risk of smoking initiation associ-
ated with ENDS use in the transition to adulthood was
prospectively evaluated in 298 young students (mean
age 17.4 years). During the 16-month (average) follow-
up, >40% of ENDS users at baseline initiated cigarette
use, 6.17 times the odds (95% Cl 3.30-11.6) of initiating
cigarettes as never ENDS users. The association remained
statistically significant after adjustment for use of other
combustible tobacco products at study entry and for so-
cial environmental factors. The associations was stronger
in adolescents with no intention of smoking at initial
evaluation®'.

The fourth study, with a sample of 4,100 high school
students in Los Angeles, found that ENDS use was pro-
spectively associated with an increased risk of combus-
tible tobacco use initiation during early adolescence.
The association was consistent across unadjusted (OR
4.27,95% Cl 3.19 - 5.71) and adjusted models (OR 2.73,
95% Cl 2.00 - 373), multiple tobacco product outcomes,
and various sensitivity analyses. Supplementary analysis
showed that adolescents who ever (vs. never) smoked
at baseline were more likely to initiate ENDS use during
the follow-up period. These results raise the possibility
that the association between ENDS use and combustible
tobacco use initiation may be bi-directional?2,

Studies examining the relationship between ENDS
use and openness to smoke, defined as the lack of a firm
intention not to smoke, are extremely rare. In such a study
on a representative sample of young adults in the US
(n=4,310) who had never established cigarette smoking
behavior, 7.9% had tried ENDS. Ever tried ENDS was posi-
tively associated with openness to smoking, compared
with never tried ENDS, after adjusting for several factors,
i.e., sex, age group, race/ethnicity, educational attain-
ment and experimentation with conventional cigarettes,
(adjusted odds ratio, aOR = 2.4)%%°,

Taken together all the findings from prospective stud-
ies on adolescent and young adult populations, suggest
that ENDS use is a clear and consistent indicator of the
likelihood of subsequent initiation of cigarette and other
combustible tobacco product use, at ages spanning from
early adolescence through emerging adulthood. It is not
clear, however, whether the association of ENDS use with
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smoking is because ENDS use leads to smoking, or because
young ENDS users and smokers share similar social and
behavioral characteristics that render them susceptible
to the use of nicotine®®.

Future longitudinal research is needed to elucidate
tobacco use behavior over time and to provide additional
insight on the relationship between ENDS use and con-
ventional cigarette use among young adult populations.

EPILOGUE

The prevalence of ENDS use has increased rapidly in
the past few years. ENDS are being promoted as safer than
conventional cigarettes, and as effective aids to quitting,
and to reducing the adverse health effects related to
smoking. Scientific research to date is inconclusive, as the
possible short- and long-term risks and benefits of ENDS
have not yet been thoroughly investigated.

The precautionary principal (PP) originated as a link
between “uncertain scientific information and a political
responsibility... [in order] to prevent damage to human
health”>% The PP encourages planning, precaution, and
prevention. In addition, it calls for common sense when
scienceis uncertain or absent (i.e., if a product appears to
be negatively affecting the environment or individuals, use
should be diminished or cease while the alternatives are
explored). In an effort to prevent another nicotine crisis,
PP may be utilized in order to increase protection of the
population and to minimize the risk from ENDS use?%,
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ABSTRACT

Emphysema is the predominant component in alpha1-Antitrypsin
(a1-AT) Deficiency, but the prevalence and impact of bronchiectasis is
greater than previously recognized. Bronchiectasis is more common
and severe where emphysema is seen and may add to the severity
of the disease and worse health status. The pathogenetic associa-
tion between bronchiectasis and emphysema is not well defined.
Whether bronchiectasis take advantage of the a1-AT augmentation
therapy remains unknown. The coexistence of emphysema and
bronchiectasis in COPD patients is nor rare. Bronchiectasis could
have an impact on disease course over and above the effects of
emphysema. From the other side, the presence of emphysema in
bronchiectasis is common and may contribute to the severity of
airways obstruction. Emphysema may represent a risk factor of
mortality in patients with bronchiectasis.

Pneumon 2016, 29(4):1-28.

INTRODUCTION

According to our previous knowledge emphysema represented a paren-
chymal destruction while bronchial lesions were a component of chronic
bronchitis. This concept has been changed.

In recent years, bronchiectasis is easily diagnosed using the high resolu-
tion computer tomography (HRCT) in clinical practice. Furthermore, more
comprehensive screening of the chronic obstructive pulmonary disease
(COPD) population has revealed that bronchiectasis is a prominent feature
of the disease.

The prevalence of bronchiectasis is high in patients with moderate-to-
severe (COPD) and it has been associated with exacerbations and bacterial
colonization. Additionally bronchiectasis is associated with an independent
increased risk of all-cause mortality in COPD patients’.

Only a limited number of studies have assessed the association be-
tween bronchiectasis and in particular emphysema, a component of COPD.
Furthermore there is some information on the prevalence and impact of
bronchiectasis in alpha1-Antitrypsin Deficiency (a1-ATD) emphysema.
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BRONCHIECTASIS AND a1-ATD EMPHYSEMA

al1-ATD is a genetic condition that predisposes to early
onset pulmonary emphysema and airways obstruction.
It is well known that emphysema is the predominant
component of COPD in a1-ATD, but the prevalence and
impact of airway disease are greater than previously rec-
ognized. Previous reports have suggested an association
between emphysema and bronchiectasis and a causal
link has been postulated?.

A significant proportion of patients with a7-ATD have
airway reactivity with wheezing and approximately 40%
of patients deficiency have chronic cough and sputum
expectoration. Dowson and coworkers have shown that
patients with chronic sputum production had worseairflow
obstruction, more extensive emphysema, worse health
status and more exacerbations than those who did not(3).

There is evidence suggesting that airways disease is
an early and integral component of disease pathogenesis.

A possible hypothesis among the many airway- disease
phenotypes described in a1-ATD is that unopposed human
neutrophil elastase (HNE) is present in both airways and
the lung parenchyma. In the airways bronchial connec-
tive tissue is injured when protease inhibitor deficiency is
present, since normal microbial and native airway cellular
interactions may be amplified*. However, it s still uncertain
whether bronchiectasis is a primary feature of the disease
or a result of airway damage due to recurrent infection.
Whether respiratory viral or bacterial infections are nec-
essary for airways disease in AATD remains unknown.

Clinical airways disease in a1-ATD disease is het-
erogeneous including asthma, chronic bronchitis and
bronchiectasis.

In the NHLBI Registry study in the United States in-
cluding 1129 patients, a history of asthma was reported
in 35%, while clinical diagnosis was confirmed in 21% of
the cohort. Reversible airflow obstruction was seen in
61% of the patients®.

The frequency of bronchiectasis in a1-ATD is difficult
to ascertain because the disease is relatively uncommon
and varies in different studies (27-60%). There is some
controversy whether bronchiectasis is a frequent clinical
phenotype in take advantage of the treatment. Population
based bronchiectasis registries have not shown large dif-
ferences in AAT allele frequencies compared with control
populations. However, more studies within a1-ATD cohorts
have shown frequent bronchiectasis*.

In the 14 patients studied by King and coworkers,
the prevalence of bronchiectasis was 43%. Patients with
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bronchiectasis had a significant higher infection score
than those without. Interestedly the presence of bron-
chiectasis was greater in lobes in which the emphysema
score was higher. An alternative explanation is that the
association between emphysema and bronchiectasis may
reflect a regional interaction between the underlying
pathogenic processes®

Parr and coworkers estimated the prevalence and im-
pact of bronchiectasis on 74 subjects with a1-ATD (PI*ZZ).
CT bronchiectasis was seen in 70 individuals (95%), whilst
clinically significant disease as manifest by 4 or more
segments of airway abnormality and chronic sputum
production in 20 individuals (27%). Subjects with greater
bronchiectasis severity had more severe emphysema.
Airway disease scores correlated with health status, and
bronchial wall thickening correlated with FEV1.Thus the
severity of airways disease had an independent effect on
health status after adjustment for severity of emphysema?

The commonest morphologic type is cylindrical bron-
chiectasis, although cases of varicose and cystic bronchi-
ectasis have been described (Figure 1).

COPD exacerbations are a frequent event in a1-ATD.
This frequency is estimated by only a few studies. A large
1-year cohortin the United Kingdom, shown exacerbations
in 54%*. Exacerbations are associated with PMN influx into
the lung. These PMNs release products when activated.
including HNE in proportion to the airway bacterial load’.
There is a controversy if the augmentation therapy with
al AT alter the exacerbation frequency®*.

Microbiologic organisms are frequently associated
with COPD exacerbations in a1-ATD (in approximately

FIGURE 1. Lower zone image from a subject with a1-ATD show-
ing severe cystic bronchiectasis and mild emphysema. (From
ref. 2 with permission).
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50% of cases)with the most frequently isolated species
being H. influenzae, P. aeruginosa. Much interest has
been generated in whether the microbiome additionally
might be causal in the genesis of COPD or some COPD
phenotypes, particularly bronchiectasis®.

BRONCHIECTASIS AND EMPHYSEMA BEYOND
a1-ATD

In a different view, there are a few studies reporting
the association between bronchiectasis and emphysema,
as a component of COPD, beyond the a1-ATD.

The coexistence of emphysema and bronchiectasis
in COPD patients is nor rare (Figure 2).

Fugimoto and coworkers classified 172 patients with
COPD in different phenotypes according to HRCT findings.
They found that 25,6% of the patients had a combination
of emphysema and bronchial wall thickness. The patients of
this phenotype had more cough, sputum production and
wheezing, higher rate of exacerbation or hospitalization
and greater reversibility of airflow limitation as compared
with the emphysema phenotype®.

Gatheral and colleagues aimed to determine the im-
pact of bronchiectasis on clinical outcomes in 406 COPD
patients independent of coexisting emphysema. They
found that bronchiectasis in COPD patients is very com-
mon (69%) and is associated with increased hospitalization
and respiratory infection due to Pseudomonas Aeruginosa
and atypical mycobacteria, independent of the severity
of coexisting emphysema and bronchial wall thickness .

Bronchiectasis could have an impact on disease course

| |

FIGURE 2. HRCT image of a 65 years-old COPD patient with
emphysema and bronchiectasis.
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over and above the effects of emphysema and bronchial
wall thickening by impairing mucociliary clearance, caus-
ing mucus stasis and increased bacterial colonisation
This has potential important implications for therapy™.

On the other hand the presence of emphysema in
patients with bronchiectasis has been sparsely reported
in a few studies.

Loubeyere and coworkers in a retrospective study
assessed the presence and extent of emphysema in 90
patients, non smokers, with proved bronchiectasis using
the HRCT. He found a high prevalence of emphysema in
patients with bronchiectasis (45%) and emphysema was
mainly localized in the same bronchopulmonary segments
as bronchiectasis''. The presence of emphysema was in
relation to the extent and to the severity of bronchiectasis.

Additionally, the group of patients with CT evidence
of emphysema had significantly higher airflow obstruc-
tion and air trapping compared to the group without
emphysema.

The authors suggest that may be there is a causal as-
sociation between small airway disease and emphysema
and that emphysematous changes are a consequence of
bronchiolar inflammation.

There is evidence that emphysema may represent a
risk factor of mortality in patients with bronchiectasis.

Loebinger et al had retrospectively reviewed CT images
of 91 patients with bronchiectasis, revealing that increased
wall thickness and emphysema were the strongest pre-
dictors for mortality in patients with bronchiectasis'.

In a recent study Goeminne et al analyzed the risk
factors for mortality in 245 patients with bronchiectasis'.
They found that in a period of 5,18 years follow-up the
overall mortality in Bronchiectasis was 20.4%. Patients
with Bronchiectasis and associated COPD had a mortality
of 55% in that period. The authors concluded that COPD
was a risk factor related to mortality.

Another retrospective study aimed to determine the
independent risk factors of 5-year mortality in 89 patients,
newly diagnosed with bronchiectasis. Eight of them (9%)
had emphysema as well. At the end of the study, 13.5% of
the patients died. Mortality was significantly associated
with emphysema and radiographic extent of bronchiec-
tasis. Moreover, the radiographic extent of bronchiectasis
and the airflow limitation in patients coexistent with
emphysema was more severe than those without em-
physema. Thus, the authors conclude that emphysema
might be a risk factor for mortality in bronchiectasis and
suggest as a possible pathogenic explanation that the
presence of emphysema might be a result of the inflam-
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matory response in distal airways in the development of
bronchiectasis, which lead to the worsening of the lung
function and prognosis'.

In conclusion

Emphysema is the predominant componentin a1-ATD,
but the prevalence and impact of bronchiectasis is greater
than previously recognized. Bronchiectasis is more com-
mon and severe where emphysema is seen and may add
to the severity of the disease and worse health status.
The pathogenetic association between bronchiectasis
and emphysema is not well defined.

Whether bronchiectasis take advantage of the a1-AT
augmentation therapy remains unknown.

The coexistence of emphysema and bronchiectasis
in COPD patients is nor rare. Bronchiectasis could have
an impact on disease course over and above the effects
of emphysema.

From the other side, the presence of emphysema in
bronchiectasis is common and may contribute to the se-
verity of airways obstruction. Emphysema may represent
a risk factor of mortality in patients with bronchiectasis.

Questions to be answered, future challenges:
« Which is the pathogenetic association between
bronchiectasis and a1-ATD?

+ Does Inhaled and intravenous augmentation therapy
help both emphysema and airways disease in a1-ATD?

+ Which is the prevalence and the impact of emphy-
sema in bronchiectasis?

« Does the future therapeutic approach target to both
components?
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£i6ou( XeIpOUPYIKN EKTOUN amatteital yia Tov O€TIKS yla kakonOgia
MO (AoBeKToun 1) TEPIOPICEVN EKTOMI OTTWGE GPNVOEIONG EKTOUN
1 AVOTOMIKN TUNHOTEKTOMN) Kat Y) pe mota péBodo (Bivreo-umofo-
nOovpevn Bwpakoxelpoupyikn 1} avolkTh OwpakoTtoun) mpémel va
yivetatn froyia-ektour tov MMO. AMOTEAEXMATA: Bprikape 6tin
avénuévn mbavotnta yia kakorBeta tou MINO 6mw¢ amoTumwveTal
HE TIG UTIAPXOUOEG AMEIKOVIOTIKEG HeBddouG Kat n aduvapia va tebdei
toToMoyIKN S1dyvwon pe TIG GUYXPOVEG LN XEIPOUPYIKEG EMEUPATIKEG
neBodoug, amotelouv TIg KUPIOTEPEG EVOEI&ELC Yia Bwpakoxelpoup-
YK eméppaon, SlayvwaoTikn 1 Kat OgpameuTIKn. IXETIKA PE TO av N
AofeKTopN ) N TEPLOPIoHEVN EKTOWN, Eival ) KAAUTEPN BEpAMEVTIKA
TIPOGEYYION, BPAKAME OTL EXOUV GUYKPICIa TogooTd emPBiwong aAld
mapOAo ou N cPNVOEISNG EKTOMN eu@avilel AlyoTepeg eMMAOKEG
Kal HIkpoTePN Sldpkela vooneiag oxeTi(etal e TEPIGOOTEPEG TO-
TKEG UMOTPOTTEC. AVTIOETA N AVATOUIKE TUNHATEKTOMI TAPOUCIAleL
OUYKpioIla amoteAéopata pe autd Tng AoPektopns. Ocov apopd
ot1o av n Bivreo-umoponBolpevn BwpakoXEIPOUPYIKN 1 N AVOIKTH
Owpakotopn gival n KaAUTEPN S1aYVWOTIKNA Kol OEpameuTIKN Tpo-
oéyylon Tov MO, appotepeg mMapouatd{ouv GUYKPICIUA AmOTENE-
opata, 1600 SiayvwaTika 000 kal Bepamevtikd. ZYMIMEPAXZMATA:
MeploodTePEG TUXAOTIOINUEVEG ENEYXOMEVEG LEAETEG amatTovvTal
T600 Yla TRV cUyKpLon TG Pivteo-umofonbovpevng Bwpakoxel-
POUPYIKNC HE TNV avOIKTH BwpakoTour 660 Kat yla Tnv oUyKpion
Twv S10¢popwV TUMWV EKTONG Tou MIMO.

Mveouwv 2016, 29(4):338-347.
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EIZATQrH

Q¢ povpng Mveupovikog 0{og (MIM0) opiletal pia ogal-
PIKN aKTIVOYPa@IKr aA\oiwaon pe cagn 6pla, Slapétpou
< 30 mm, n omoia mepIBAAETAL A PWCE ATTO TIVEUOVIKO
TAPEYXUHQ, XWpic ouvodod atelektaoia, AeppadevondBela
pecoBwpakiou ry umeCwKOTIKN cUAoYH. NpdKeTal yia éva
QPKETA OUXVO KAIVIKO TipOPANUa n Slaxeipion Tou omoiou
TTOPAUEVEL TIEPITTAOKN SIOTI TTPETEL va S1ayvwaoToUV Kal va
QVTIMETWITIOTOUV éyKalpa 6col MIMO gival KakonBeIg pe
TNV 600 10 SuVATOV ACPANECTEPN KAl AlyOTEPO eMepPa-
TIkr) u€Bodo mpoToL anmaitnOei XEIPOUPYIKH TTPOCEYYIOoN.
YmoAoyiCetat 6Tt 150.000 MIMO avixvevovtal ETNCIWE OTIC
HIMA kat mmo cuxvd Tuxaia o€ pia akTivoypagia i aovikn
Topoypagia Bwpakoc. Mepimou 30-40% autwyv ogeilovTal
o€ KakonOn veom\dopata evw Ta UNTOAOLTTA 0 KAAOHBEIG
OO 0EIC OTIWC EISIKEC KAl N EIOIKEC PAEYIOVEC, AYYEIOKEC
Suomnaoieg, kaAonBeig GyKouc, KA.

Kupiapxo emopévwg {nTolEeVo gival n XEIPOUPYIKA
EKTOMN Twv kakonBwv MIMO gykaipwg kabwg emi mpw-
TomaBoU¢ Kapkivou Tou mveupova, otadiou |, n 5eTA¢
emBiwon &emepvd to 80% aAAd emiong Kat Twv KahonBwv
MO mou xpri{ouv eKTOPRG AOYW EVOEXOUEVWV ETTITTAOKWV
OTIWC alpoppayia, ateAeKTacia, mveupovia | KakonBoug
eEalaync.

ZNUAVTIKO TTApAYOVTaA KATA TNV TPOoEyylon Tou {nNTh-
patog, amoteAei n ‘mbavotnta kakonBelag tou MMNO, yia
TNV EKTIUNON TNG oToiag €xouv XpnotuormolnBei uébodol,
Omw¢ n katd Bayes avdhuon kat n AoyloTikr maAvopoun-
on. levikd, 6tav n mBavdtnta kakonBelag givat ‘xapnAn,
ouvioTdTal N ‘KAt TakTd dlactripata mapakoAoudnon
™¢ BAARNC ouvnBwce pe xapnArig 66ong aovikn Topo-
ypagia Bwpakog. Oco n mbavotnta avédvetal, TG00
Kal Kpivetal amapaitnto va tebel tIotoloyikn didyvwon
N Kal va agatpebei xelpoupytkd o MMNO mpoxwpwvtag
mavta and TIC AlYyOTEPO OTIC MEPIOCOTEPO EMEUPATIKEC
SlayvwoTikéG neBOS0UC Kal OTav AuTéG amoTUXOUVY, TOTE
€xouv B€on ol xelpoupyikég péBodol diayvwong kat Oe-
pareiag, ol oUXVOTEPA XPNOLUOTIOIOUUEVEG TWV OTIOIWV
givat: a) n Bivteo-unofBonBoluevn BwPAKOXEIPOUPYIKH
1 BwpakooKoTIKA XElpoupyikn (video-assisted thoracic
surgery-VATS) kat 8) n kKAaooikrj avolktr BwpakoTtour.

TNV mapouoa avaokomnon mpoomabrioape va ama-
VI OOUUE O€ Tpia epwTrpaTa: a) mote £xel €vdelfn n
XEIPOUPYIKN eKTOUR (SlayvwaoTiKn 1} BepameuTikn) Tou
MMO; B) Tt eidouc ektour) amatteital (Aofektopn i mepl-
OPLOMEVN EKTOUN OTIWG OPNVOELONC EKTOMN 1] AVATOMIKN
TUNUATEKTOUN) 01O OeTIKG yia kakonBgia MIMO kal y) pe
mola péBodo [Bivreo unmoonBoupévn BwPAKOOKOTIKN)
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Xelpoupyikn (VATS) 1 KAaootkr] avolktr) Bwpakotoun)
TipEmel va yivetat n flogia-ektour tou MIO;

MEGOAOI

Aevepyrioape nAektpovikn avalitnon otnv d1ebvr
BiBMoypagia Kal TIC ONUAVTIKOTEPEC lATPIKEC Baoelg dedo-
pévwv (PubMed, EMBASE, OVID), mpokelpévou va Bpouue
OUOTNUATIKEG OVAOKOTIOELG, MENETEC TUXALOTTOINEVOU
eNéyxoU, avadpOUIKEG MENETEC Kal AANA OXETIKA ApBpa
oTnNV ayyAKn YAwooa mou dnpootetBnkav amod 1o 1990 éwg
70 2015. O1oxeTIKOi pE TO Bépa pag dpot ebpeon f AEEeLg
KAE1814 TTOU TTPOEKUPAV LETA TNV TTPOKATAPKTIKA épEuva
rTav: ovreng MVEUHOVIKOG 6{0G, VOUIOUATOELIONG OKiaon,
UN MIKPOKUTTAPIKOG KAPKIVOG TTVEUOVA, OPNVOELISNAG
EKTOMI), TUNUOTEKTOWN, TTEPIOPIOUEVN EKTOUN, AofBeKTouN,
Bivteo-umofBonBolpevn BwPAKOOKOTIIKN XEIPOUPYIKN Kal
avolkTh BwpakoTtoun. O1 épol elpeang emMAEXBNKaV e
Baon Tumikég Aé€eig kKAe1d1a kaTd TN StdpKela TpokaTap-
KTIKNAG épeuvag Tng S1eBvoulc PiAoypapiag. EAéyxBnkav
€MIONG Ol AIOTEC TTAPATIOUTIWY TWV EMAEYUEVWV APOPWV
Y10 OXETIKEG SNUOCIEVOELC.

AMOTEAEZMATA

A) Note €xer évderdn n xelpovpyiki ektopn
(6rayvwotikn N Oepamevtiki) Tov MINO;

‘Ocov agopd oTig evdeifelg yia Xelpoupyikn Bloyia-
ektopn Tou MMNO emAé€ape tpia ApBpa, WG Ta Mo OXE-
TIKA yla TNV avaokomnnon Jag, ol BaciKéG CUOTACEIG
Kal KateuBuvTrpleg 0dnyiec Twv omoiwv gival EVPEwC
amodekTéC Kat BewpolvTal S1eBVE WE OLTTIO OUCIACTIKEG
otn Siaxeipion Tou MMNO. Onwc @aivetal kat otov Mivaka
1, 6TTou TapaBéoaple XAPAKTNPIOTIKA ATTOCTIACATA TWV
napanavw dpBpwv, ot Macmahon kat cuvepydteg, To 2005,
OUVEOCTNOAV HE TNV £YKPLON TNG EMIOTNUOVIKAG KOIVOTNTAG
Fleischner, Ti¢ mpwTeg KATELOLVTHPLEG OONYIEG OXETIKA
pe Tnv Staxeipion MMO £wg 8 mm 1ou S1AYVWOTNKE e
a&ovikn TopoypagiaZ. To 2007 ot Gould kat cuvepydteg,
Tapouaciacayv TIC KAaTeuBUVTHPLeG 0ONYiec KAIVIKNG TTpa-
KTIKNG, Epyaldpevol yia o Apeptkaviko KoAéyto latpwv
Owpakog (American College of Chest Physicians), pe 29
nipotdoelg Saxeipiong tou MMNO3. Antd v idla opada
ouyypagéwv (Gould katl ouvepydteg), To 2013, avakot-
VWONKAV Ol TEAEUTAIEC KAl TTLO EVNUEPWUEVEC TIPOTACEIC
Slaxeiplong Tou MIMO Kal TAPOUGCIACTNKE €vag TTOAU
XPAOILOC alydplBuog mou cuvoyilel Tny 1o cuyxpeovn
oTpPATNYIKA TTapakoAouBnong, Siayvwong Kal avTieE-
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MINAKAZ 1. MepiAnPn cuoTtdoewv Kat KateuBuvtrplwv odnylwv Slaxeiplong Tou povrpn MVEVROVIKOU 6{ou

BifMoypagikni MepiAnyPn ovoTaoewv Kat KATEVOUVTI PIWV 08nyIwV Slayeipiong Tou povipn mveupovikou 6{ov (MIMO)
avagopd
MacMahon et al. - JUOTAOELG yla mapakolouBnon kat Slaxeipion 6{wv éwg 8 mm mou avixvelovTal Tuxaia otn afoviki
(2005), Radiology Topoypagia Bwpakog:
MéyeBog MO AcBeveig xapnAov Kivéuvou AcOeveic upnAov Kivéuvou
<4 mm Aev xpnZet follow up Follow up CT o€ 12 prvec. Av ev al\déel
Sev xpn el follow up
4-6 mm Follow up CT o€ 12 prjvec. Av dev aAhael  Apxikn follow up CT o€ 12-24 prveg kat Yetd
Sev xpetaletal follow up o€ 18-24 prjveg av dev aANagel
6-8 mm Apxkn follow up CT o€ 12-24 prjveg kat Apxkn follow up CT o€ 3-6 uAveG Kal PETA
META o€ 18-24 prjveg av 6ev alaéel o€ 9-12 Kai 24 prveg av 6ev aMdEel
>8 mm Follow up CT o¢ 3, 9 kat 24 prjveg kat petd  Follow up CT o€ 3, 9 kat 24 prveg Kal Petd

CT peiv okiaypa@iko, PET scan kat £ fogia  CT peiv okiaypagiko, PET scan kat + Blogia

Gould et al. (2007), - O1 katevBuvtripiec 0dnyiec apopovoav og MO 8-30 mm kat moAamAou¢ 6louc 6tav auTtoi evtomifovTal
CHEST Tuxaia Katd v Slepevvnon tou MO, ue éugacn otnv:
(1) a€lohdynon mapayovtwy Kiveuvou yla Tnv ekTiunon mbavotntag Kakonelac,
(2) xpnopotnTta Twv PeBOdwVY amekdvIong (.. TOALEG AKTIVOYPAPIEC),
(3) a&loAdynon MAEOVEKTNUATWY KAl MEIOVEKTNUATWY TwV HEBSSwV dlaxeiptong MMO (.. mapakoAouBnon,
Bloyia), kat
(4) BaputnTa yia TIC TPOTIUNOEIC TOU KABE aoBevn

- Xelpoupyikn Ploia-ektoun o€ aoBeveic pue MIMNO (8-10 mm) ouviotdral 6tav:
(1) mBavotnta kakonBelag Yétpla mpog uPnAn (>60%),

(2) umeppetafoAikoc 6o oto PET-scan

(3) emBupei 0 aoBevic, KaTdmV TARPOUC EVNEPWONG

GOUld et al' (201 3)’ I Néo oupmayéc abuiyvwoto oo 8-30 mm oty CT Bwpakog
CHEST ‘L

[ Extipnon ysipoupykod kwbivou ]

| Khwvur) extipnon nilbavotnrag mpnivou| | Mn xerpoupykn Brodia | | NapakohotBnon pe CT Bwpakog

I“OJ\D yapnhd |Xugg,\g-Mérgla |Y5|gg,\g I Kakorjbewa I | Mn Smwwcmml | KethorBewa I

Standard otadwonoinon | [Napakokod@non pe | |Ewbikr Bepanelo
+ PET scan CT Bwpaxog
Xapndd A fra | Métpua fj évtovn I (-} M1 l | (#)N2,3 |
npbdohndn npéoAngn i l
A/ / \ * *

NapaxorotBnon pe| |Mn xewpoupykr || Xeypoupyixn [SBRT or RFAl | XMO f AKO |
atovikr EKTOWN Proia

*CT: computerized tomography (afovikr Topoypaia); PET scan: positron emitted tomography-scan (topoypagia eKmoumg mo-
Qrtpoviwv); SBRT: stereotactic body radiation therapy (otepeotaktikri aktivoBepaneia); RFA: radio-frequency ablation (Bepaneia
padloouxvotrtwy); XMO: xnuelobepaneia; AKO: akTivobepameia.
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TWMong autou?. ATo TI¢ mapamdavw HEAETEG KabBioTatal
EU@aveC 6Tl ol aoBeveic pe MMO TPEMEL va eKTIMWVTAL
ME BAoN TIC UTTAPXOUCEC ATTEIKOVIOTIKEC KAl ETTEURATIKEG
SlayvwoTikég peBddoug kal avaoya e Tnv mbavotnta
kakorBetag tou MIMO gite va pévouv og mapakoAolOnon
gite av dev pmopei pe T mapamdvw peBddoucg va tebei
Sidyvwon, va Aapfavovtat umoyn ot kivduvol amo Tig
TIPOTEIVOUEVEC KAl EEATOUIKEVUEVEG, BAoEl TwV KaTeuBu-
VTN PLWV 08NYIWV XEIPOUPYIKEC HEBBSoUC Siayvwong Kal
Bepamneiag Tou MIMO, avdhoya TAVTA HE TIC TIPOTIUNAOELG
KOl TIPOCWTTIKEG ATTOQACELG TOU acBevouc.

B) Tu €idou¢ xelpoupyikn EKTOpN amatteital yia
10 O€T1KO yia KakorBsta MIO (AoPektopn i
TEPLOPIOPEV EKTOMI TIVEDHOVA OTIWE OQNVOELDC
EKTOpI 1} QVATOWIKI TUNHATEKTOMN);

Mpooeyyilovtag to epwtnua av n Aof3ektoun i n
TIEPLOPIOHEVN EKTOMN TIVEUUOVIKOU TTAPEYXUMATOG Eival
n KaAUTtepn BepameuTikn mpoaoéyyion MIMO mou Bpébnke
BETIKOC yia KAKoNBEela (UN MIKPOKUTTAPIKOC KAPKIVOC
nveUpova — MMKI) Sieyxelpntikd, Bpnkape otn Siebvn
BiBAoypagia 286 apbpa amd Ta omoia kataAnfaue o
8 1Mo OXETIKA YIA TO EpWTNUA pag. MO ogelNduevol o
MUIKPOKUTTAPIKO KapKivo Tveuova A HETOOTACELG ATAV
EKTOC AVTIKEIMEVOU TNG MEAETNC. Ot BUYYPAYEIC, TO £TOC,
1aTpIkS EPLOSIKO Kal TO €i60¢ TNE dnuocisuonc, ol opadeg
Twv aoBevwv ToU HEAETABNKAY, KAL TA TTIO OXETIKA LUE TNV
QVOOKOTINON MAG ATOTENECATA, TTEPLEXOVTAL GUVOTITIKA
otov lNivaka 2a.

ZeKIvioape ammo Tn YVWOoTH TuXaloolnuévn eAeyXOe-
vn peAétn Twv Ginsberg kat Rubinstein tou 1995, émou o€
avtifeon 1600 pe ANNEG PENETEG TNG EMTOXNG TNG, OO0 KAl LE
METAYEVEDTEPEC, AVAPEPONKE OTL N TIEPIOPIOHEV EKTOMN
TveUpova OXeTICOTAV e UPNAOTEPA TTOCOOTA TOTTIKWY
UTTOTPOTTIWV Kal BvnTtdTNTag oXeTI{OUEVNC UE TOV KAPKIVO,
XWPIG va TPOCPEPEL KANUTEPA TTOCOOTA HUETEYXEIPNTIKAG
BvntétnTag, voonpotntag 1 anwtepng dlatripnong tng
TIVEUMIOVIKIG A&tToupyiag amd tn AoPektopn). Etol oxo-
AAOTNKE EMKPITIKA GO0V agopd otn owoTh e§aywyn
oupnepacpdtwy dedopévou ot gixe AN dedopéva
OXETIKA UE TN SetypaTtoAnyia Aeppadévwy pecobBwpaki-
ou, 0 péoog xpdvog mapakoAouBnong nTav PoAiG 4,5 €tn
Kal TA TOO0OTA 5-€T0UC¢ emPBiwong umoloyiotnkav and
xpovodiaypdupata empBiwong’. XTn CuVEXEId CUUTEPIAG-
Bape N peta-avaiuon Twv Nakamura kat cuvepyatwy,
Tou 2005, ol orfoiol peAeTwvTag 2790 aoBeveic, av Kal pe
onuavTikn etepoyévela dedopévwy mou ékave SUOKO-
An v alohoynon toug, dev diamicTwoav oTATIOTIKA

341

oNUavTIKEG Slagopéc otnv emiBiwon acBevwv pe MMO
miou anodeixdnke MMKI1, ol omoiol utodAAovtav oe
AoBekToun n meploplopévn ekToun®. To 2006, ot Okada
KOl OCUVEPYATEC, O€ [Ia ETTIIONG ONUAVTIKN TIPOOTTIKK TU-
xatoroinpévn perétn 6vo opddwv acBevwv pe MMNO, mou
amodeixBnke MMKI, xwpig eTepoyévela Sedopévwv Kal
petapAntwy, 6mou 262 umofBAnOnkKav oe Ao eKTopr Kat
305 o€ TEPLOPIOUEVN EKTOMN, KATAPEPAVY VA AVATPEYOUV
Ta anmoteAéopata Twv Ginsberg kat Rubinstein, kaBwg
mapatipnoav 0Tt N GUVOAIKN Kal n eAeVBepn vdéoou
emPiwon acBevwv mou urroal\ovtav o AoeKToun N
TIEPLOPIOMEVN EKTOUNA HTAV TAPOUOLA, OTIWE EMMIONG Kal
TA TTOCOCTA TOTTIKWV UTTIOTPOTIWV Kal N poyvwon’. To
2006, ot El-Sherif kat cuvepydteg, peketwvtag avadpo-
MIKA 784 acBeveic pe MIMO mou amodeixbnke MMKIT, ek
TwvV omoiwv 577 unoArBnkav og Aofektoun kat 207 e
MEIWPEVES KapSloTVEUOVIKEC @ebpeieg uTTOBARONKav
O€ TIEPIOPIOHEVN EKTOMN, TTAPATAPNOAV OTI GTOUC TEAEU-
Taioug Sev EMNPEACTNKE ONUAVTIKA N eAeVBEPN vOoOU
emBiwon (p=0,24) Kal Ta TOCOOTA TOTIKWY UTTOTPOTIWV
Tav TapamnAnola, o€ avtifeon pe Tn GUVOAIKN Toug emiBi-
wWon 1ov ATav onUavTikd xapnAotepn (p=0,004) mbavwg
Aoyw Twv cuvumapxouowv mabnoswve. To 2008, og pia
avadpouIKkn MENETN, ot Sienel Kal CUVEPYATECG, CUVEKPL-
vav Tnv emBiwon 87 acBevwv pe MMO mou amodeixOnke
MMKIT, ot orroiot uToBARBNKaV O€ TTEPLOPIOUEVN EKTOMN
AOYW HEIWUEVWY KAPSIOTIVEUUOVIKWV EPESPEIWVY, EK TWV
omoiwv 31 urmoARBNKav o GPNVOEISEIC EKTOEC UE
EMAEKTIKO Aepadevikd KabBaploud kat 56 urtoBArBnkav
O€ OVATOMIKEG TUNMUATEKTOMEG TIVEVOVA [IE CUCTNHATIKO
Aeppadeviko kabapiopo, o dtaotnua 17 etwv. O1 dvo
OUASEC O HOVO Sev ixav onNUAVTIKES SIAPOPEC WG TTPOG
TO QUAO, NAIKia, loTOAOYIQ, UEYEDOC OYKOU, LETEYXEIPNTIKEC
ETMAOKECG KAl AANEG TTAPAUETPOUC, AAAG ave&dpTnTa e
QUTEC, TA TTOCOOTA 5-€TOUC eMIBiwong Twv acBevwyv mou
untoBAAAovTav O€ QVATOUIKY) TUNUOATEKTOUN O€ OXEON UE
eKkeiva Twv aoBevwv mou urtofBaNovTav o€ oPNVOEISEIG
EKTOUEC, (80% vs 48%, p=0,005), Twv Bavdatwy oxeTi(ope-
VWV UE KAPKivo (29% vs 52%, p=0,016) kat Twv TOTTILKWV
urmrotporiwv (16% vs 55%, p=0,001), eixav oTtaTIOTIKA
onuavtikég Slapopéc. Ektote O kabiepwBnke éti ol pe-
Aétec emBiwong acBevwv pe MO, opelopevo oe MMKI,
Tou urtoAAN\ovTal o€ TIEPLOPIoHEVN eKToUr Ba Tpémel
va SlaxwpiCouv TIC AVATOMIKEG TUNMOTEKTOUEG ATTo TIC
o@nvoeldeic ekTopéC. To 2009, o€ pia AANAN avadpopikn
UEAETN, o1 De Giacomo Kal cuvepPYATEG CUYKpivovTag
v ékPaon 152 acBevwv pe MMO mou amodeixOnke
MMKI, ek Twv omoiwv 116 ummoBAnBnkav og AofekToun
Kal 36 o€ MEPLOPIOPEVN EKTOUN AOYW PEYAANG nAikiag
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MINAKAX 2A. MeNETEC OXETIKEG LIE TO €i60C TNE XELPOUPYIKNG EKTOMAE TTOU OTTAITEITAL VI TO BETIKG Yl KOKONOELD LoV PN TIVEULOVIKO

000 (AoPekToun 1 MTEPIOPLOPEVN EKTOUN TIVEUOVA)

BifMoypagiki
avagopd

Opadeg acbevwv

EmBiwon

Tomkn vrrotponn

ZxoAia

Ginsberg and
Rubinstein
(1995)

ATS

Mehétn
TUXQLOTIOLNUEVOU
eNéyxou

Nakamura et al
(2005)

CANCER
ZUOTNUATIKA
avaokdémnon Kat
Meta-avaiuon

Okada et al
(2006)

TCVS
MpoonTIKN un
Tuyxatomotnpévn
MENETN

El-Sherif et al

(2006)

ATS

AvaSpouIKr HENETN

Sienel et al

(2008)

EJCTS

Avadpopikr HeNETN

De Giacomo et al
(2009)

SJS

Avadpouikn
MENETN

Wolf et al

(2012)

ICVTS

AvadpopIKr MENETN

De Zoysa et al
(2012)

ICVTS
JUOTNUATIKA
avaoKomnon Kal
Meta-avaiuon

Nofektoun: 125
Meploplopévn ektoun
(o@nvoeldni¢ i avatouikn
TUNMaTeKTOUN): 122

NoPektoun: 1887
Meploplopevn
ektoun: 903

Nofektoun: 262
Meploplopévn
ektoun: 305

NoPektoun: 577
Tunpatektoun: 85
Y PNVOoEIdNG EKTOMN: 122

TunatekTOMn: 56
pNVoEIdNC ektoun: 31

Nofektoun: 116
Meploplopévn
ektoun: 36

NoPextoun): 84
Meploplopevn
ektoun: 154

Nofektoun: 14389
Meploplopévn ektoun
(o@nvoeldi¢ i avatouikn
TUNpatektoun): 3115

Nofektoun: 69,6%
Meploplopévn ektopn:
60,65%

Alagpopd 5eTolg
empBiwong: 3.6%

Nofektoun: 89.1%
Meploplopévn
ektoun: 89.6%

NoPektoun: 54%
Meploplopevn
ektoun): 40%

Tunuatektoun: 71%
ZPNVOEIBNC EKTOUN:
48%

(p=0,016)

Nofektoun: 64%
Meplopiopévn
eKTOUN: 66,7%

NoPektoun: 80%
Meploplopevn
ekToun: 59%
(p=0,0027)

Nofektoun: 54-90%
Meploplopévn
ektoun: 40-89%

Nofektoun: 6,4%
Meploplopévn ektopn:
17,2% (p=0,008)

Aev avagéepeTal

Nofektoun: 6,9%
Meploplopévn ektopn:
4,9%

NoPextoun: 8%
Meploplopévn ektopn:
14%

Tunuatektoun: 16%
J(PNVOEISNC EKTOUN:
55%

(p=0,001)

NoPektoun: 1,7%
Meploplopévn ektopn:
5,5%

NoPextoun: 8%
Meploplopévn ektopn:
16%

(p=0,011)

NoPektoun: 1,3-19%
J(PNVOEIONC EKTOUN:
15,5-30%
Tunuatektoun: 2,7-
22,7%

30% avénon MoocooTWY
Bavatou e meplopIopéVN
ektoun (p =0,08) kat 75%
avénon TOCOOTWV TOTTIKAG
unotporni¢ (p= 0,02)

‘Ox1 OTATIOTIKA ONUAVTIKA
Slapopd ota MocooTd
empBiwong

EAeuBepn vooou 5-etr¢
empBiwon:

Nofektoun: 83,4%
Meplopiopévn ektopry: 85,9%

Xwpig oTaTIOTIKA GNUAVTIKA
Slapopd otnv eNeUBepN
vooou emBiwon (p=0,24)

ATTOPOKPUGCUEVEG
petaotdoelg: 18% peta
TUNMatekToun Kat 10% petd
opNVOEISN EKTOUN
(p=0,53)

MocooTA AMOUAKPUOUEVWY
petaotdoswv: 24% petd
Nofektour kat 11% petd
TIEPIOPIOPEVN EKTOMN
(p=0,14)

EAe0Bepn umotpomm ¢ 5eTA¢
empBiwon:

Nofextoun): 87%
Meplopiopévn ektopn: 74%
(p=0,049)

‘Ox! OTATIOTIKA ONUAVTIKA
Slapopd ota mocooTd
emPiwong aAd ota mocooTd
TOTIKAC UTTOTPOTC (16iwg
META 0QNVOELST EKTOUN)




TINEYMQN Tedxog 4o, Topog 290¢, OktwBplog - Aekéufpiog 2016

KOl CUVUTTAPXOUOWV TTAONCEWY, TTAPATHPNOAV ETTIONG
OTI T Moc0OoTA emPiwong (64,4% vs 66.7%, p=0,3) dev
gixav otatioTikd onuavtikn Slagopd o avtibeon pe Ta
TTOCOOTA TOTIKWVY UTTOTPOTIWV (6,9% Vs 25%, p=0,006)°.
To 2009 eniong mapouctdotnke anod Toug Rami-Porta kaiu
Tsuboi, pia oAU ONUAVTIK CUCTNUATIKY AVAOKOTINGN
Kal HeTa-avaiuon 6éoov agopd otn Siaxeipton tou MIMNO
mov SleyxelpnTikd amodeikvuetal MMKI. Ot cuyypageic
Baoilopevol ota oTolxeia évoeka avadPOUIKWY Kal TPIWV
TIPOOTITIKWY N TUXALOTIOINUEVWY UEAETWY, SlaTunw-
Oav CUCTACELC Kal KateuBuvtrpleg odnyiec avapepd-
pevol e181kd o€ aoBeveig mou ev umopouv va avexBouv
AofekTtopn, AOyw PEIWPEVWY KAPSI0-avVATTVEUOTIKWY
epedpelwv Kal TIPETEL va urto3AnBoUuv o€ eploplopévn
EKTOWN, Ol OTTOiEC EAAXIOTEC TPOTIOTIOINOELC UTTEOTNOAV
ATTO LETAYEVEOTEPEC AVAOKOTNOELC. Mia TepiAnyn autwv
mapouctaletal yia autd 1o Adyo Eexwptotd otov Mivaka
2p".To 2012, ot Wolf kat cuvepydTeg, o€ Hia avadpopiKn
peNéTn 238 acBevwv pe MIMO ogeNopevo o MMKIT, ek
Twv omoiwv 84 umoPAnOnkav oe Aofexktoun Kat 154 o€
TEPLOPIOUEVN eKTOMN, SlamioTwoav 6Tl N AoBeKkToun
oxeTi{oTav e oNUAVTIKA UPNAOTEPA TTOGOGTA GUVONIKIAG
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(p=0,0027) ka1 eAeVBepnC vooou (p=0,0496) emPiwong.
Emiong ot aoBeveig mou umoBAnOnkav oe mepLopIopEVN
ekToun Atav nAikiwpévol (p <0,0001), eixav xelpotepn
TIVEUHOVIKN Agttoupyia (p <0,00014) Kat av KAt UTTPXE JLa
TAoN Yo UPYNAGTEPA TTOCGOGTA TOTTIKWY UTTOTPOTIWV YIA TN
meploplopévn ektoun (16% vs 8%, p=0,1117), dev unipée
S10¢popd 0T TTOCOOTA ATTOUAKPUOUEVWV PETAOTACEWV.
Emiong otav ummpxe kat SeiypatoAnyia Aepgadévwv pe
TNV TIEPLOPIOUEVN EKTOWN TA TOCOOTA TOTTIIKWVY UTTOTPO-
TIWV KAl CUVOAIKIG Kal EAeVBepnC vooou emifiwong Atav
mapoéuola EKEiVwY LETA amd AoBektoun'%To 2102, o1 De
Zoysa Kal CUVEPYATEG, O€ pla avaokomnon tng diebvoug
BiBAoypagiag, émou cupmepie afBav 16 PENETEC €K TwV
OTTO{WV HIa PETA-AVAAUCN KAl [IA TUXALOTIONEVN EAEYXO-
MEVN UEAETN, CUUTTEPAVAV OTI Ol OPNVOEISEIC EKTOUEC OF
OX€0N UE TIC AVATOUIKES TUNMATEKTOUEG oUVOSEDOVTAL ATTO
XapnAoTEPa mocoatd emPiwong kat uPnAdtepa MocooTd
UTTOTPOTIWV Kal OTL N AoPekToun mpémel va mpoTiudTal
O€ VEOTEPOUC a0BOEVEIC UE EMAPKI KAPSIOTIVEULOVIKN
Aertoupyia ylati TapOAo TTOU N TTEPIOPICUEVN EKTOMN
ouvoSevEeTal armo XauNAGTEPA TTOCOOTA EMITAOKWY Kal
Bpaxutepn mapapovr 6To VOOOKOUEiO TTapouatdalel

MINAKAZX 2B. MepiAnyn kateuBuvtripiwyv odnylwv mou agopoUlv 0To €i60¢ TNG XEPOUPYIKAC EKTOUIE TTOU CUVIOTATAL O€ OETIKO

yla kakonr0gla povripn mveupovikd 6{o

BiAioypa@ikn avagopd Tuvoyn KatevOuvTipiwv odnylwv

Rami-Porta ka1 Tsuboi (1) Neplopiopévec ekToué Tpémel va amopelyovtal og aoBeveic e NSCLC, TINOMO, mou
(2009) propouv va avexBolv AofBektoun S16TL av kat dev Sla@épouv onUAvTIKE 0TV GUVONIKA
ERJ empBiwon, mapouacialouv > mooootd Tomkwv urotponiwy (Degree of recommendation: A)

(2) Meploplopéveg EKTOPEG ival pia EVOANAKTIKN TTOU UTTOPE( va €xel TTapduola TPOyvwon o€

Zuotnuatik Avackoémnnon
Kat Meta-avaiuon

aoBeveic mou 6ev pmopoulv va avexBouv hofektour (Degree of recommendation: B)

(3) 6Tav n meploplopévn eKToun givat n uévn mou pnopei va avexBei évag aoBevng 1oTe N

QVATOUIKN TUNMATEKTOMN Eival KOAUTEPN EMAOYN aTTO TNV OPNVOELSH eKTOMN (LEYOAUTEPN
emPBiwon ald kat Aiyotepa mocooTtd TomKwy umotpornwy). (Degree of recommendation: B)

(4) N avaTOMIKNA TUNMUOTEKTOMN €AV €ival EQIKTHA TTPETEL va YiveTal o€ dyKoug SIapETpou <2 cm
(81611 TOTE €xEl OUYKPIOIUA OTTOTENEOUATA PIE TN AOBEKTON), EVW N AOBEKTON TIPEMEL VOl
TIPOTIHATAL O€ > 2 ¢cm Oykou¢ (Degree of recommendation: B)

(5) N o@NVOEIONC EKTOUN TIPEMEL VA TTPOTIHATAL O A0Beveic >71 eTwv S10TI TOTE Xl TapoOUoLa
amoteNéopata e Tn AoBektoun (Degree of recommendation: B)

(6) TGOO Y10 TIC AVATOMIKES TUNUOTEKTOUEG OO0 KAl YIa TIC OPNVOELISEIC EKTOUEC TA XELPOUPYIKA
Opla eKToUNG PEMeL va €xouv TouAdxloTov T cm eUpog (Degree of recommendation: B)

(7) €4v n oPNnVoEIdNG ekTOWN €ival n pdvn eKTOUN TTOU évag aoBevig pumopei va avexOei t1ote
OUVIOTATAL HETEYXELPNTIKNA akTivoBepareia (Degree of recommendation: B)

(8) gav n Sieyxelpntikn Sidyvwaon PpoyxtohokuPeAdikoU KApKIVWHATOG ival aiyoupn, o MNO
<2cm, Adyw TNE 1N 8INONTIKAC PUONC TOU CUYKEKPIUEVOU VEOTIAAOHATOC Kal TG aouvrBoug
8inBnong Aeppadévwy, meploptopévn ektoun Kat Xwpic Aeppadevikd kabapiopod umopei va
eivat emapkn¢ (Degree of recommendation: B)
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uPNAGTEPA TTOCOOTA TOTIIKWY UTTOTPOTIWV. AVTIBETWG N
TIEPIOPIOUEVN EKTOMN EXEL CUYKPIOIUA UE TN AofBeKToMN
amoteAéopata og aoBeveic NAKiag avw Twv 71 eTWV Kal
o€ a00¢eveig Pe HIKpoUG TEPLPEPIKOUE MPO'™3,

I Me mota péBodo (Pivreo umofonboupévn
Bwpakoyetpoupyiki - VATS i avoikt Owpakotopr)
TIPEMEL val YiveTal 1) XeLpoupyiKy ProYia-eKTopr Tov
Mno;

Mpooeyyifovtag to epwtnua av n VATS fj n avolktr Bw-
pakoTtopn €ival n KaAUTePN SlAYVWOTIKA Kal BEpATTEVTIKNA
XELPOUPYIKN néBodo¢ yia acBeveig pe MIMO Bprikape otn
S1e6v BiBAoypagia 252 apBpa. And autd kataifape
o€ 5 4pBpa mou amavtouoav KAAUTEPA TO EPWTNHA HAC,
3 apBpa avaokomnong Kat 2 avadpouikég HeAéTec. Ot
OUYYPOQEIC, TO £T0C, 10TPIKO TIEPIOSIKO Kal TO €i60¢ TNG
dnuooisuong, ol opddeg Twv acBevwv mou HeEAeTABNKAY,
KO TOLTTIO OXETIKA JIE TNV avAOKAOTINOH HaG amoTeAéCHATa,
TIEPLEXOVTAL CUVOTITIKA oTov [Mivaka 3.

To 2008, ot Whitson kat cuvepydtec, o€ pia BipAloypa-
@IKA avaokomnon 39 dnuoolevoewy, ouykpivovtag 3256
aoBevei¢ mou umoANBNKav oe AoBEKTOUN UE AVOIKTH
Bwpakotoun, pe 3114 mou urtoARBNKav o AoekToun
pe VATS, Aoyw MIMNO o@eihduevou oge MMKIT, xwpig onua-
VTIKEG SLAQOPEG OTA XAPAKTNPLOTIKA TOUG, TApaTipnoav
OT1 T0 TOOOOTA EMIMAOKWV PETA amd Aofektopn pe VATS
NTAV ONUAVTIKA XOMNASTEPA OE OXEON € TA AVTIOTOIKA
NG AoReKTOUNG e avolkTr Bwpakotoun (p=0,018). Emi-
ong av kat dgv urApXav apKeTA Sedopéva OXETIKA UE TO
OlevepynBévta Aep@adeviko KaBapIopd Kal TIG TOTIIKEG
urtotporég, n AoPektopn) pe VATS oxeti{dtav pe otatl-
OTIKA ONUAVTIKN HIKPOTEPN péon SIApKELD TTAPAUOVIG
070 VoooKouegio (p=0,016) kat peyahutepn emPiwon oe
ox€éon e tn Aofektoun peTd Bwpakotopn (p=0,064)"".To
2012, ot Zhang Kat cUVEPYATEG, G€ [Ia avaoKOTTNoN Kal
peta-avaiuon 21 dnuocievoswy pe 2380 aoBeveig mou
uroPAnOnkav oe Aofektoun pe VATS, kat 3009 mou utto-
BARBNnkav og AoPekToun e avolkT BwpakoTour], Aoyw
MO ogerduevou oe MMKIT, ouvékpivav amoteAéopata
TTOU a(pOoPOUCAV OTO CUCTNHATIKO AePadeVIKO KaBAPIOUO
N otnVv amin SetypatoAnypia Aepgadévwy pecobwpakiou,
KaBWE Kal 0€ TOCOOTA ATTOUAKPUCUEVWY UETACTACEWY,
TOTTKWV UTTOTPOTIWV Kal eMPBiwong acBevwv kal mapa-
Tpnoav ta €€NG: a) dev uMNPEE OTATIOTIKA ONUAVTIKA
Slapopd we mpog to aplBud Twv agaipebévtwy 1 eeta-
00évtwv Aeppadévwy og aobeveig mou umoAnOnkav o
Aep@adeviko kaBaptopd n detypatoAnyia Aeppadévwv
peTall Twv duo opddwv acBevwv (p=0,14), B) Ta mocootd
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QATTOMAKPUOMEVWV HETACTACEWYV KAL TOTTIKWY UTTOTPOTIWV
NTav onUavTika xaunAotepa otnv opdda tng VATS (p
<0,01 kat p=0,03, avtioTolKQ), OTIOU KA TO TTOCOOTO 5€TOUG
emBiwong (p <0,01) ATav onuavtikd vPnAoTepo’. Ocov
a@opd 8€ 0TNV AVATOUIKN TUNUATEKTOUN O€ AoBeVEiC ue
MO o@eNopevo e MMKIT, ot Schuchert kat cuvepya-
TEC, T0 2009, pedeTwvtag avadpopikd 104 acBeveic mou
uTToBANBNKAV O€ AVATOUIKECG TUNMATEKTOMEG e VATS Kat
121 mou urtoBANBNKAV G€ AVATOMIKEG TUNUOTEKTOMES UE
Bwpakotoun (XwPig oNUAVTIKEG S1aPOPEC OTA XAPAKTN-
PLOTIKA TOUC), Tapatrpnoav ta e§AG: a) TEPLEYXEIPNTIKA
SUo Bavdrouc (0,9%), pévo otnv opdda Tng BwpakoTo-
MNG, B) ONUAVTIKA HIKPOTEPN SLAPKELD TTAPAPOVAG OTO
VOOOKOUEIO (p <0,001) kat Aiyotepec emmAokéG (p=0,016)
yla TV Tunuatektopn ue VATS og oxéon Ye TNV TUNMO-
TEKTOMN HE OwpakoToUr Kal Y) T TOGOOTA UTTOTPOTIWV
(p=0,10) kat cuvoAIKi¢ emBiwong (p=0,605) Sev SiEpepav
ONUAVTIKA PETA&L Twv SU0 opddwv’, Ze pia emiong Pi-
BAoypagikr avaockdmnon kat peta-avaiuon, ot Linden
Kal ouvepydteg, To 2014 oupmepavav OTL N AVATOULKN
TUNMatektopn Ye VATS amotehei KATAANAN eVOANOKTIKN
NG AVATOMIKAG THNUATEKTOUNG e BwPAKOTOUR OGOV
a@opd oTn vooneotNnTa, oTnV eMBiwon Kat otnv‘oyKoho-
YK 1ooduvapia Tng o aoBeveic pe MMNO opeduevo o€
MMKIT, apou peAétnoav 312 acBeveic mou uroAriOnkav
0€ TUNUaTeKTOUN HE VATS kat 201 mou urtoBARBnkav og
TUNUOTEKTOUN M BwpakoTour Kat Sev Bprikav oTATIOTIKA
onuavtikn dlapopd otn GUVOAIKN emPBiwon (p=0,605) kat
NV eAeVBepN véoou emiBiwon (p=0,996) petalL Twv dvo
opdadwv'’. To 2016, ot Ghaly kat GUVEPYATEC, LEAETWVTAG
avadpopuikda 91 acBeveic pe MMNO ogeNopevo oe MMKIT,
1oV UTTOBANBNKAV OE AVOTOUIKH TUNMATEKTOUN UE VATS
kat 102 mou umoPARBNKav 0€ AVATOMIKN TUNUOATEKTOMNA
UE aVOLKTH BwPaKOTOUN, XWEIC onUavTIKEG SlapopEg
€KTOC amo N péon nAikia (p=0,016), ota urTdAoLTTa KAIVIKA
XOPOKTNPIOTIKA TOUG, OUTE OTA UETEYXEIPNTIKA Tabo-
Aoyo-avatouikd otadia (p=0,439) rj oto péco aplBuod
SetypatoAnyiag Aepgpadévwy pecobwpakiou (p=0,234),
niapatipnoav OTL N Tunpatektoun e VATS oxeti{dtav pe
ONMAVTIKA UKpOTEPN Héon SldpKela voonAeiag (p=0,001),
AlYOTEPEC TIVEUUOVIKEG ETMAOKEC (p=0,02), ueyaAUtepn
5etr} eheUBepn vooou emPiwon (p=0,013) Kal CUVOAIKH
empBiwon (p=0,017)".

2YZHTHXH

Mia mAnBwpa S1ayVWoTIKWY EMEUPRATIKWV KAl N UE-
868wV KAl TEXVIKWV XpNOIUOTIOIOUVTAL YIa TNV S1agopIKh
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MINAKAZ 3. MeNéteg OXETIKEG e TN TPOTIHWUEVN MBSO (VATS i avolktr BwpakoTtour) yla T XEPoupyikr Bloyia-ektopr Tou
povripn Tveupovikou 6lou

BifMoypagiki OpadegacOeviv  Mocoota emPiwong  EmmAokég IxoMa
avagpopda
Whitson et al Ouwpakotoun: 3256  5etn¢ emBiwon: - OQwpakotoun: 31,2%  Méon Siapkela voonAeiag
(2008) VATS: 3114 - OwpakoTtoun: 65,6% - VATS: 16,4% (NMEPEQ):
ATS - VATS: 80,1% (p=0,018) - OQwpakotopn: 13,3
JUOTNUATIKA (p=0,064) -VATS: 8,3
Avaokomnon kat (p=0,016)
Meta-avéiuon
Zhang Z et al Ouwpakotopn: 3009 Inupavtikd vPnidtepa O oXeTIKOG Kivouvog Xwpic onuavtikéc Slapopéc
(2012) VATS: 2380 mooooTd emBiwong OTOUAKPUOUEVNG oTov aplOud Twv Aep@adévwy
EJCTS (RR:1,10;Cl: 1,04-1,17,  petdotaonc (RR:0.61;  mou agaipédnkav n
JUOTNHATIKA p<0,01), 95% Cl: 0,48-0,78; e€etdotnkav petady Twv duo
Avaokomnon kat SamotwOnkav p<0,01) Kal TOTIKAC opdadwv (p=0,14)
Meta-avaluon otnv opdda ¢ VATS  umotponrc (RR: 0,66;
95% Cl: 0,46-0,95;
p<0,03) Atav cnuavtikd
XAUNAOTEPOG Yla TNV
opada tng VATS
Schuchert et al, AvaTouIKN Xwpic Stlagopécotnv - Owpakotopn: 61,15%  Méon Sidpkela vooneiag
(2009) TUNMOTEKTOMA HE  €NeVBEPN vdoou - VATS: 44,23% (Nuépeg):
JTCVS Ouwpakotopn: 121 (p=0.996) 1} cUVOAIKR (p=0,016) - Owpakotoun: 7
AvadpoIKn HENETN AvaTOUIKN empBiwon (p=0.605) -VATS: 5
TUNUOTEKTOUN HE YUVOAIKEG UTIOTPOTTEG: (p=0,01)
VATS: 104 - Owpakotopn: 24% Méooc aplBpog e€aipebéviwv
- VATS: 16% Aeppadévwv
- Owpakotoun: 9,1
-VATS: 6,4
(p=0,003)
Linden et al Avatouikn Xwpig onNUaVTIKES Emm\okég: MeyoAutepn Slagpopd péong
(2014) TUNUATEKTOUA ME  OlaQopEC N 5€TrG - Owpakotopr): 30% S1apkelag voonAeiag (Nuépeq):
ICVTS Ouwpakotourj: 201 eAelBepn vooou - VATS: 15-25% - Owpakotopn: 8,3
JuoTNUATIKA AvaTopIKn Kal N GUVONIKA MNooootd petatpomrig - VATS: 3,5
Avaokomnon Kat TUNUATEKTOUA M emPiwon O€ QVOIKTA eméupaon:
Meta-avaiuon VATS: 312 0-2%
Ghaly et al AVOTOUIKN 5-€TAC OUVOAIKN Mvevpoviké emmiokéc:  Méon Sidpkela voonAeiag
(2016) TUNMATEKTOMN UE empPiwon: - OQwpakotopn: 26,5%  (NuUéEPEQ):
ATS Owpakotoun: 102 - Owpakotoun: 62% -VATS: 13,2% - Qwpakotopn: 5
Avadpouikn HeNETN AVOTOUIKN - VATS: 75% (p=0,022) -VATS: 4
TUNMATEKTOMN UE (p=0,017) (p=0,001)
VATS: 91 5-eTAC eEAeUBEPN VOOOU MéoocapiBudc SetypatoAnyiog
empPiwon: Aeppadévwv:
- OQwpakotoun: 47% - OQwpakotoun: 8
- VATS: 58% - VATS: 7
(p=0,013) (p=0,104)

*VATS: video-assisted thoracic surgery (Bivteo-unoonBoUuevn Bwpakoxelpoupyikn)
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Sidyvwon tou MMNO kat Kupiwg yia v S1dkpLor Tou o€
KahorOn 1} kakornBn. Ot KAVIKEG KAl OTTIEIKOVIOTIKEG TTOl-
papetpol mou kabopifouv Tnv mMBavoTnTa KakonBelag
yta to MO, givat: a) oxeTI{OUEVEC PE ToV aoBevr, OTIWC
nAIKia, KATIVIOUA, AIOTITUCN, TIPONYOUUEVO LOTOPIKO
kakon0&lag kat B) oxeti{opevec pe Tov 6o OTIWG PEyLoTn
Siduetpoc, eviodmion, 6pla, mepiypappa, pubudg avén-
ong peyedoug (mponyoUEVES aKTIVoypaQieg Bwpakog),
TTAXOG TOXWHUATWY KOIANOTNTAG, TPATUTTIA ATTOTITAVWONC,
gvioxuon tn¢ avtiBeong Yetd tn Xopriynon oklaypagt-
koL otnv afovikr Topoypagia Bwpakog Kal mpdoAnyn
padlo-ceonuacpévng YAuKolng otnv Topoypagia eKmo-
prnAg moitpoviwv (PET-scan). To 1997, o1 Swensen Kal
OUVEPYATEC TTPOTEIVAV VA KAIVIKO HOVTENO EKTIMNONG
¢ mBavétntag Tou MIO yla kakonBela péow TPV
KAIVIKWV KAl TPLWV AKTIVOAOYIKWV PETABANTWV: €%/ (1+€%)
omou e n Bdon Twv QUOIKWV AoyaplBuwy Kai x = —6,8272
+0,0391 (nAia) + 0,7917 (kamnvioua) + 1,3388 (kapkivoc)
+0,1274 (diapetpoc) + 1,0407 (akidbwon) + 0,7838 (MMNO
oTov Avw Aof30)'. EKTOC ammd TIC ameIKOVIOTIKEC UEBOS0oUG
oNUAVTIKN €ival kat N cupPoln TN Bpoyxookdmnong,
KUPIWG Y1a TouG KEVTPIKOTEPNG eVTOmIong 6loug, Iblaitepa
otav ocuvduddletal pe S1dpopeg uebodouc AYne Bloyiag
1 KUTTAPOAOYIKAG, 6TTwg n Stafpoyxikn Bloyia pe mapa-
kévtnon (Transbronchial Needle Aspiration -TBNA) o€
opatég PAARec i pe T uEBodo Bpoyxikol ‘BoupTtoiopatod’
(brushing) i Bpoyxo-kuPeIdIkn ¢ ékmiuong (washing) oe
pNn opatég BAAREC. EKTOC amd TIC KAAOOIKEG EMEMPATIKEC
peBdSoug omwe N Bloyia pe Aemtr BeAdvn (Fine Needle
Aspiration Biopsy, FNAB) uné tnv kaBodrynon afovikric
Topoypagiac, £xouv avamtuxBei véeg SlayvwoTIKEG Kal
eneuPatikeg péBodol, OTWE N EIKOVIKNA BPOYX0ooKOTTNON
(3-D avacuotaon eikovwy amo aoviko Touoypdgo), n
kaBodnyoupevn BpoyxooKOmnon NAEKTPOUAYVNTIKAG
monynong (Electromagnetic Navigation Bronchoscopy
- ENB), n Bpoyxookomnon pe evdofpoyxikd urepnxoypd-
¢nua (Endobronchial Ultrasound, - EBUS), mou umopouv
emiong va cuvdualovtal kal ue AnYn Bloyiag i KUTtapwv.
‘Ocov a@opd &g oTIC XEIPOUPYIKEC peBBSOUC Siayvwaong
Kal Beparmeiag ite pe VATS eite pe avolkt Bwpakotoun, n
Boyia-ektopr Tou adidyvwaotou MIMO mou apxIkd yivetal
gival n o@nVoEIdG EKTOUN TOU TTOU AMOCTENNETAL VIO TAXEIQ
Bloyia. Eav autr givat apvnTikn yia kakorfsla Sev xpelda-
(etaiva yivel Timote mepaltépw Katl akoAouBei cUyKAEIoN
NG A TWV XELPOUPYIKWV TOUWY KATA AVATOMIKA OTpwHaTa
yla ohokArjpwon tng eméuBaonc. Eav duwg eivat Betikn
yla Kakon0ela ToTe umopouv va yivouv Ta €1 ¢: a) Timote
TEPIOCOTEPO AMd TNV MponynBsica o@nvoeldr} eKToun
€pooov Oev evieikvuTal XEIPOUPYIKA (HovhpNng HETAOTAON,
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mapoucia BeTikwv pecoBwpakikwv Aeppadévwv) ) Sev
TO avTéxel 0 aoBevrc AOyw CUVUTIOPXOUOWV TTAONoEWV
(mveupovomdBela, kapdiomdBela, K.AM.), B) avaTtouikn
TUNUATEKTOMA TVEUOVA TTOU av Kal autr) Bswpeitat
TIEPLOPIOHEVN EKTOMN, OTIWCE KAl N 0PNVOELSN EKTOMN
TIVEUUOVQ, €XEl O€ TTOANEG peNéTEG TTapOpoLa TTOCOOTA
5eToUCg emMPBiwong, UTTOTPOTIWY, EMITAOKWY Kal SIAPKELAG
voonAeiag pe Tnv AoBektoun katy) Aoektoun mvelova
Tou Bewpeital W N o oyKOAOYIKA EMAPKNAG gyXEipnon
yta MMNO ogeNéuevo oe MMKIT,

Mehetwvtag tn 61€6vr BiAloypagia Bprikape oTi ot
evleielg yia xelpoupyikn TTapépfBaon ota mAaiola g
Siepevivnong tou MIMO ivatl apkeTd KA KABOPIOPEVEC
Kal ol kateuBuvtripleg odnyieg mou Bacifovtal o€ armo-
Seielc amotehoUv éva amod Ta onPAvTIKOTEPA EPYAAEia,
TTOU €XEL O KAIVIKOG 1aTpo¢ oty S1d0g0n Tou, 6Gov agopd
v otpatnytkn dtaxeiptong tou MIMO. levikd n avénpévn
mBavoTtnta yia kakonBsia kat n aduvapia va tebei 1oto-
Moyikn Sidyvwon pe Atydtepo emepfatikég puebodoug eivat
Ol ONUAVTIKOTEPOL TTApAyovTEC TTou Ba odnyrjoouv oe
XELPOUPYIKNA TapéuBaocn, S1ayvwoTIKN 1 Kal BEpATEVUTIKN
a@oU AneBei mavta uIOYN KAl N TTIPOCWTTIKA TTPOTIKNGoN
Tou aoBevouc. Ooov agopd ds otoug kahorBsic MIMO, av
SlayvwoTtouv SieyxelpnTikd mpémet va e€aipouvtal Aoyw
evlexOUEVWV EMITTAOKWV 1| KakorBoug e€alhayrig Kal
OTIWG KAl Yla TOUG PETACTATIKOUG 6{ou¢ ToU MveUOVQ,
N OPNVOEIBNC EKTOMN 1 AKOMN KAl N EKTTUPIAVION TOUG
gival apketn*.

YXETIKA PE TO EpWTNHA av n Aofektoun 1 n mepLo-
PIOUEVN EKTOUA TIVEUHOVA (AVATOMIKN THNUATEKTOMA N
o@nVoeldn ¢ ektoun) gival n KaAUTEPN SlayvwoTIK Kal
BepameuTikn Mpoaoéyylon yia acBeveic pe MIMNO opeNo-
pevo oe MMKI, amd tnv avaokomnor pag mpoKUTTouV
Ta €€iQc a) n AoPekToun @aivetal 6Tl MAPAUEVEL N TTILO
amoS&EKTH XEIPOUPYIKH EKTOUN KUPIWGE yla VEOUG 00DEVEi(
UE emapKr KapSIoTVEUHOVIKN A&lToupyia, B) yia acBeveic
>70 ETWV | EKEIVOUC PIE TIEPIOPICHEVN KAPSIOTIVEULOVIKY
AeItoupyia, @aiveTal OTI Ol TTEPLOPIOUEVES EKTOUEC UTTOPEL
va gival ouykpiolpeg pe tn Aofektoun, 6GoV agopd Ta
mocooTd eMPBiwong, alAd ol cpNVOELSEiC EKTOUEC TTAPOAO
mou Tmapouctalouv AyOTEPEG EMITAOKEC Kal MIKPOTEPO
XPOvo voonAeiag og oxéon pe Tig hoPektopég, oxeti(ovtal
UE TTIEPIOCOTEPEG TOTIKEG UTTOTPOTIEG Kal Y) TIPETTEL va
yivetatl S1akplon avapeoa oTIC OQNVOEISEIC EKTOPEC Kal
TIC AVATOMIKEG TUNMATEKTOMES OL OTToiEG TTapouatdlouy o
OPKETEC LEAETEC OUYKPIOIUA ATTOTEAEOATA IE AUTA TWV
AOBEKTOUWY WE TTPOC TNV OYKOAOYIKK TOUC EMAPKELQ, TA
TTOCOO0TA TOTIKWV UTTOTPOTTWV Kal emBiwong Twv acbe-
vV pe MIMO ogpeldpevo oe MMKIT ekTd amd oplopéve



TINEYMQN Tedxog 4o, Topog 290¢, OktwBplog - Aekéufpiog 2016

pop®éc MMKIT pe Aiyotepo SinBNnTIkd xapakTpa, OTwe
T0 BpoyxoAokuPeASIKO KapKivwa, TToU @aivetal OTl
MITOPOUV VA AVTILETWITIOTOUV EMAPKWE PE OQNVOELISEIC
EKTOMEC 3,

Mpooeyyi(ovTag To EpWTNUA AV N TIEPIOPICHEVN EKTOUN
1 N AoBektopr| mvelpova pe VATS i} pe Bwpakotopn gival
n KaAUTtepn SlayvwoTikn Kal Bepameutikh péBodog yia
aoBeveic pe MMO opelduevo oe MMKIT, Bprkape 0T ol
TIEPIOPIOUEVEC EKTOUEC TIVEUHIOVA 1) OL AOBEKTOUEC e VATS
O¢€ OX£€0N L€ EKEIVEC TTOV YivovTal UE avoIKTr BwpakoToun
mapouctalouv xapnAdtepa mooootd BvntdtnTag, voon-
POTNTAC (1I6{WC TTVEVUOVIKWV EMITAOKWV), UTTOTPOTIWV Kal
MIKpOTEPN S1dpKELa vOonAeiag. X e kévtpa O€ pe epmelpia,
mapd TI¢ TEXVIKEC SuoKoAieg mou mapouactdlouv gival
€€ioou ao@aMeic Kal OyKOAOYIKA ETIAPKEIC KAl TIPETTEL VA
TIPOTIMWVTAL O ACOEVEIC e HEIWPEVN KAPOIOTIVEUUOVIKN
Aertoupyia' e,

JUMTEQACHATIKA AOITTOV av Kal 660nkav amavth-
OEIC 0TA EpWTNMATA TTou Béoape 0TNV AvaoKOTTNGOT HAG
UTTAPXOUV OPLOMEVOL TIEPLOPIOUOL OTTWG N ETEPOYEVELQ
Sedopévwy Kal amoTEAECUATWY aTIO TIG SIAPOPETIKEC
Onuooievoel (AvadPOUIKES, TIPOOTITIKEC, AVAOKOTINOELS)
TTOU CUUTTEPINAPBAE GE AUTH 1] Ol SIAYOPETIKOI GTOXOL TTOU
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TiBevTtal amd Toug ouyypa@ei Toug, aAAA Kal TO YEYOVOC
OTI AUTEC €ival o€ KATolo BaOUO EMNPEACUEVEG ATTO TNV
EUTEIPIA Kal TN oUVAON TTPAKTIKA TWV XEIPOUPYWV OTA
KEVTpa Omou ekmoviBnKav. ZUVENWE eival avaykaia n
Sie€aywyn VEwV HEAETWV TUPAOU TUXALOTTOINUEVOU ENEY-
XOU TG00 yia Tn ouykplon tng VATS pe tn Bwpakotopn,
yta ) Sievépyela AoBEKTOUWV 1} TIEPIOPICUEVWY EKTOUWV
mvelova, 600 Kal yla Tn oUyKPIoN QuTWV TwV TUTTWV
EKTOMNG EEXWPLOTA YIa TNV AVTILETWTTION Tou MITO Tou
amodelkvuetal SieyxelpnTtikd MMKI.
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SUMMARY

PURPOSE: The diagnosis and treatment of solitary pulmonary nod-
ule (SPN) is a common but complex clinical problem, for which the
investigation of the role of thoracic surgery comprised the purpose
of the present study. METHODS: By computerized literature search
we tried to answer three questions: a) when is surgical resection
(diagnostic or therapeutic) of SPN is indicated? b) what type of
surgical resection is required {lobectomy or limited (sublobar) lung
resection such as wedge resection or anatomic segmentectomys} for
malignant SPN? and c) by what method (VATS or open thoracotomy)
should be performed biopsy-resection of SPN? RESULTS: We noted
that the increased probability for malignancy of a SPN as reflected
by the existing imaging methods and the failure to set histological
diagnosis with modern invasive but non-surgical methods are the
main indications for thoracic surgical intervention (diagnostic or
therapeutic). About whether lobectomy or sublobar resection is the
best surgical treatment approach, we found that although they have
comparable survival rates, wedge resection is associated with fewer
complications, shorter hospitalization but higher percentages of lo-
cal recurrences in contrast to anatomic segmentectomy which has
similar results to those of lobectomy. As to whether video-assisted
thoracic surgery or open thoracotomy is the best diagnostic or
therapeutic surgical approach for a SPN, they exhibit comparable
results, both diagnostically and therapeutically. CONCLUSIONS:
More randomized controlled trials are needed for comparing video-
assisted thoracic surgery with open thoracotomy and the various
types of surgical resection of SPN.

Pneumon 2016, 29(4):348-356.

INTRODUCTION

Surgery, General Hospital Sotiria General Hospital
Sotiria, 152 Messoghion Ave, Athens 115 27, GR
Phone: + 30-697-208-0007, Fax: + 30-210-601-2587
E-mail: konstantinospotaris@yahoo.com

Solitary pulmonary nodule (SPN) is defined as a comprehensive radio-
graphic lesion with clear boundaries, diameter <30 mm, which is completely
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surrounded by pulmonary parenchyma, without con-
comitant atelectasis, mediastinal lymphadenopathy or
pleural effusion. This is a fairly common clinical problem,
the management of which remains complicated because
malignant SPNs must be diagnosed and treated promptly
using the possible safer and less invasive method before
turning to a surgical approach. An estimated 150,000 SPNs
are detected annually in the US, and more frequently in
arandom chest roentgenogram or a chest computerized
tomography (CT). Approximately 30-40% of these are due
to malignant neoplasms and the remaining to benign
diseases such as specific and non-specific inflammations,
vascular malformations, benign tumors, and so forth'.

Therefore, surgical resection is considered mandatory
firstly for malignant SPNs as in early stage non-small cell
lung cancer (NSCLC) the 5-year survival rate exceeds
80%, and secondly for benign SPNs because of potential
complications such as bleeding, atelectasis, pneumonia
or malignant degeneration.

An important factor in SPN management is the ‘pos-
sibility of malignancy’ on the assessment of which have
been used methods, such as Bayes analysis and logistic
regression. Generally, when the possibility for malignancy
is considered ‘low’ periodical monitoring of the lesion is
recommended usually with low dose chest CT. As the
probability increases, the necessity to set histological
diagnosis or to remove the SPN surgically ensues, mov-
ing always from the less to the more invasive diagnostic
methods, and when they fail, we turn to surgical diagnosis
and treatment methods, the most commonly used of
which are: a) video-assisted thoracic surgery (VATS ), and
b) conventional open thoracotomy.

In this review we tried to answer three questions: a)
when is surgical resection (diagnostic or therapeutic) of
SPN is indicated? b) what type of surgical resection is
required {lobectomy or limited (sublobar), lung resection
such as wedge resection or anatomic segmentectomys}
for malignant SPN? and c) by what method (VATS or open
thoracotomy) should be performed biopsy-resection of
SPN?

METHODS

We conducted a computerized literature search in
the major medical databases (PubMed, EMBASE, OVID),
to find systematic reviews, randomized control trials,
retrospective studies and other relevant articles in English
published from 1990 to 2015. The relevant to our review
subject terms or key words occurred during our initial
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literature investigation were: solitary pulmonary nodule,
coin lesion, non-small cell lung cancer, wedge resection,
segmentectomy, limited or sublobar resection, lobectomy,
video-assisted thoracic surgery, and thoracotomy. The
above selected search terms were based on typical key
words and on survey on the reference lists of relevant
articles and publications.

RESULTS

A) When is surgical resection (diagnostic or
therapeutic) of SPN indicated?

Regarding the indications for surgical biopsy-resection
of SPN we selected three articles, as the most relevant to
our review, the basic recommendations and guidelines of
which are widely accepted and recognized internationally
as the most effective for SPN management. As shown in
Table 1, where we quoted features of the above articles,
Macmahon and colleagues, in 2005, recommended with
the approval of the scientific community Fleischner, the
first guidelines on the management of SPN up to 8 mm,
diagnosed by computed tomography?. In 2007, Gould
and colleagues, presented clinical practice guidelines,
working for the American College of Chest Physicians,
with 29 proposals on SPN management®. The same group
of authors (Gould and colleagues), in 2013, published the
latest and most up to date proposals on SPN management
and presented also a useful algorithm summarizing the
latest monitoring strategy for diagnosis and treatment
of SPN*. From these three studies it was established that
patients with SPN must be evaluated by using existing
imaging and invasive diagnostic methods and depending
on the possibility of malignancy of the SPN either staying in
monitoring or if the above methods fail to set histological
diagnosis, taking into account the risks of proposed and
personalized surgical diagnosis and treatment methods
of SPN, always based on guidelines and depending on
their personal preferences too.

B) What type of surgical resection is required for
malignant SPN [lobectomy or limited (sublobar)
lung resection such as wedge resection or anatomic
segmentectomy]?

Approaching the question whether lobectomy or
sublobar resection of lung parenchyma is the best treat-
ment approach for SPN, diagnosed to be NSCLC, intraop-
eratively, we found in the literature 286 articles of which
we selected 8 as more relevant to our review. SPNs due
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TABLE 1. Summary of recommendations and guidelines for management of solitary pulmonary nodule

Reference - Summary of guidelines and recommendations for solitary pulmonary nodule (SPN) management
MacMahon etal. - Recommendations for monitoring and management of SPN <8 mm detected accidentally on chest CT:
(2005), SPNsize Low-risk patients High-risk patients
Radiology <4mm No need to follow up Follow up CT at 12 months. If no change need no
follow up
4-6 mm  Follow up CT at 12 months. If no change Initial follow up CT at 12-24 months and at 18-24
need not follow up months if no change
6-8 mm Initial follow up CT at 12-24 monthsand at Initial follow up CT at 3-6 months and then at 9-12
18-24 months if no change and 24 months if no change
>8mm Follow up CT at 3,9 and 24 months then CT  Follow up CT at 3, 9 and 24 months after CT with iv
with iv contrast, PET scan, and + biopsy contrast, PET scan, and + biopsy
Gould et al. - The guidelines related to SPN 8-30 mm, and multiple nodules when they are accidentally discovered during SPN
(2007), investigation with emphasis on:
CHEST (1) assessment of risk factors for the probability of malignancy

(2) value of imaging techniques (e.g. old chest X-rays),
(3) evaluation of advantages and disadvantages of SPN management methods (e.g. observation, biopsy), and
(4) weight to the preferences of each patient

- Surgical biopsy-resection in patients with SPN (8-10 mm) is recommended when:
(1) probability of malignancy moderate to high (> 60%),

(2) hypermetabolic nodule in PET-scan

(3) the fully informed patient wishes

Gould etal. | New, solid, indeterminate nodule on chest CT, 8 mm to 30 mm |
(2013), 'L
CHEST

('—‘—_’_4{ Assess surgical nsk I\l-r
Low to moderate iK

' ¥

Assess clinical ‘ Non=surgical | CT sur- .
probability of cancer biopsy* | | veillance |
& "
Very low  Low/Moderate Hifh Malig- _Non- Specific
(<5%) (5-65%) (>65%) nant diagnostic benign
PET to assess Standard stage | CT Specific |
nodule evaluation (+PET) surveillance | | treatment |
Negative Moderate IL
or mild or intense : +
uptake uptake metastasis AL
¥ E"I'-umut}lc.mp:.' ar
CT Non=gurgical Surgical SBRT chemoradintion
surveillance biopsy resection or RFA lafler biopsy)

*CT: computerized tomography; PET-scan: positron emitted tomography scan; SBRT: stereotactic body radiation therapy; RFA:
radio-frequency ablation;
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to small cell lung cancer or metastases were beyond the
object of our survey. The authors, year, journal, and type
of publication, patient groups studied, and most relevant
results, of the selected articles are summarized in Table 2a.

We started with the known randomized controlled
study of Ginsberg and Rubinstein of 1995, where in contrast
both with other studies of its time, and subsequent, it was
reported that limited lung resection was associated with
higher rates of local recurrence, and cancer associated
mortality, without offering better rates of postoperative
mortality, morbidity or ultimate preservation of lung
function as regards to lobectomy. This study was com-
mented critically in terms of correct conclusions as it had
insufficient data on mediastinal lymph node sampling, the
average follow-up was only 4.5 years, and 5-year survival
was calculated from survival curves®. Then we included
the meta-analysis of Nakamura and colleagues, who, in
2005, studying 2790 patients (although with significant
data heterogeneity, which made difficult their evaluation),
found no statistically significant differences in the survival
of patients with SPN, proved NSCLC, who underwent lobec-
tomy or limited resection®. In 2006, Okada and coworkers,
in an important prospective randomized study with two
groups of patients with SPN, demonstrated to be NSCLC,
and without data of variable heterogeneity, wherein 262
underwent lobectomy, and 305 sublobar resection, man-
aged to reverse the results of Ginsberg and Rubinstein as
they reported that overall and disease-free survival, local
recurrences rates, and prognosis in patients undergoing
lobectomy or sublobar resection were similar’. In 2006,
El-Sherif and colleagues, studied retrospectively 784 pa-
tients with SPN, proved NSCLC, of whom 577 underwent
lobectomy and 207, with cardiopulmonary impairment,
underwent sublobar resection. They observed that in
patients with sublobar resection local recurrences rates
were similar, and disease-free survival did not differ sig-
nificantly (p=0.24), as opposed to overall survival rate
(p=0.004), which was significantly lower, probably due
to the comorbidities®. In another retrospective study
Sienel and coworkers, in 2008, compared the survival
of 87 patients with SPN, proved NSCLC, who underwent
sublobar resections, due to cardiopulmonary impairment,
of which 31 were wedge resections with lymph node
sampling, and 56 were anatomical segmentectomies
with systematic lymph node dissection, during a 17-year
period. The two groups not only had no significant dif-
ferences in sex, age, histology, tumor size, postoperative
complications and other parameters, but regardless 5-year
survival rates of patients undergoing segmentectomies,
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as compared with those undergoing wedge resections
(80% vs 48%, p=0.005), cancer associated mortality rates
(29% vs 52%, p=0.016), and local recurrences rates (16%
vs 55%, p=0.001), had statistically significant differences.
Therefore, it was established that patients’survival studies
with SPN due to NSCLC, undergoing sublobar resection,
should separate the segmentectomies from wedge resec-
tions®. Similarly to the aforementioned studies, De Giacomo
and colleagues, in 2009, comparing retrospectively the
outcome of 152 patients with SPN, proved NSCLC, of whom
116 underwent lobectomy and 36 sublobar resection,
due to advanced age and comorbidities, reported that
survival rates (64.4% vs 66.7%, p=0.3), had no statistically
significant difference in contrast to local recurrences rates
(6.9% vs 25%, p=0.006)°. In 2009, Rami-Porta and Tsuboi,
published an important systematic review and meta-
analysis with regard to the management of SPN that was
intraoperatively proven NSCLC. The authors based on the
results of eleven retrospective and three prospective non-
randomized studies, and reported recommendations and
guidelines concerning specifically patients who cannot
tolerate lobectomy due to cardio-respiratory impairment,
and have to undergo sublobar resection, which under-
went insignificant modifications by subsequent reviews;
therefore, we presented a summary of these separately in
Table 2b".In 2012, Wolf and colleagues, in a retrospective
study of 238 patients with SPN due to NSCLC, of whom 84
underwent lobectomy and 154 sublobar resection, noted
that lobectomy was associated with significantly higher
rates of overall (p=0.0027) and disease free (p=0.0496)
survival; they also reported that patients who underwent
sublobar resection were older (p <0.0001), had worse
lung function (p <0.00014), and although there was a
trend towards higher local recurrences rates (16% vs 8%,
p=0.1117), there was no difference in distant metastases
rates, and additionally, when lymph node sampling was
performed with sublobar resections, local recurrence rates
and overall and disease-free survival rates were similar to
those after lobectomy'2. Finally, De Zoysa and coworkers,
in 2012, by performing an international literature review,
which included 16 studies of which a meta-analysis and
arandomized controlled trial, concluded that wedge re-
sections compared to anatomic segmentectomies were
associated with lower survival rates, and higher recurrence
rates, and that lobectomy should be preferred in younger
patients with adequate cardiopulmonary reserves despite
the fact that sublobar resection is associated with lower
morbidity rates and shorter hospital stay; on the contrary,
sublobar resection is associated with comparable to lo-
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TABLE 2A. Studies on the type of surgical resection required positive for malignancy solitary pulmonary nodule (lobectomy or
sublobar lung resection)

Reference

Patients’ Groups

Survival

Local recurrences

Comments

Ginsberg and
Rubinstein

(1995)

ATS

randomized control
study

Nakamura et al
(2005)

CANCER
Systematic review
and meta-analysis

Okada et al.
(2006)

TCVS

Prospective non
randomized study

El-Sherif et al

(2006)

ATS

Retrospective study

Sienel et al

(2008)

EJCTS
Retrospective study

De Giacomo et al

Lobectomy: 125
Sublobar resection

(Wedge or anatomical
segmentectomy): 122

Lobectomy: 1887
Sublobar
resection: 903

Lobectomy: 262
Sublobar resection:
305

Lobectomy: 577
Segmentectomy: 85

Wedge resection: 122

Segmentectomy: 56
Wedge resection: 31

Lobectomy: 116

Lobectomy: 69.6%

Sublobar resection:

60.65%

5-year survival
difference: 3.6%

Lobectomy: 89.1%

Sublobar resection:

89.6%

Lobectomy: 54%

Sublobar resection:

40%

Segmentectomy: 71%
Wedge resection: 48%

(p=0.016)

Lobectomy: 64%

Lobectomy: 6.4%
Sublobar resection:
17.2% (p=0.008)

Not mentioned

Lobectomy: 6.9%
Sublobar
resection: 4.9%

Lobectomy: 8%
Sublobar
resection: 14%

Segmentectomy: 16%
Wedge resection: 55%
(p=0.001)

Lobectomy: 1.7%

30% increase in death rates
with limited resection
(p=0.08) and 300% increase
in local recurrence rates
(p=0.008)

No statistically significant
difference in survival rates

Disease-free 5-year survival:
Lobectomy: 83.4%
Sublobar resection: 85.9%

No statistically significant
difference in disease-free
survival (p=0.24)

Distant metastases: 18%
after segmentectomy and
10% after wedge resection
(p=0.53)

Rates of distant metastases:

(2009) Sublobar Sublobar Sublobar 24% after lobectomy
SJS resection: 36 resection: 66.7% resection: 5.5% and 11% after sublobar
Retrospective study resection
(p=0.14)
Wolf et al Lobectomy: 84 Lobectomy: 80% Lobectomy: 8% 5-year recurrence-free
(2012) Sublobar Sublobar Sublobar survival:
ICVTS resection: 154 resection: 59% resection: 16% Lobectomy: 87%
Retrospective study (p=0.0027) (p=0.11) Sublobar resection: 74%
(p=0.049)
De Zoysa et al Lobectomy: 14389 lobectomy: Lobectomy: 1.3t0 19%  No statistically significant
(2012) Sublobar resection 54-90% Wedge resection: difference in survival rates,
ICVTS (wedge or anatomical  Sublobar 15.5-30% but in local recurrence rates
Systematic review segmentectomy): 3115 resection: 40-89% Segmentectomy: (especially after wedge
and meta-analysis 2.71t022.7% resection)

() By what method (VATS or open thoracotomy) should
be performed biopsy-resection of SPN?

bectomy results in patients >71 years and in those with
small, peripheral SPN™,

Attempting to answer the question whether VATS or
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TABLE 2B. Summary of guidelines relating to the type of surgical resection recommended for malignant solitary pulmonary nodule

Reference

Summary of Guidelines

Rami-Porta and Tsuboi
(2009)
ERJ

Systematic Review and
Meta-analysis

(1) Sublobar resections should be avoided in patients with NSCLC, TINOMO, who can tolerate lobec-
tomy because although they are associated with no significantly different survival they present
>local relapse rates (Degree of recommendation: A)

(2) Sublobar resection is an alternative that can have similar prognosis in patients who cannot toler-
ate lobectomy (Degree of recommendation: B)

(3) When sublobar resection is the only a patient can tolerate then anatomic segmentectomy is a
better option than wedge resection because of higher survival and lower local recurrences rates
(Degree of recommendation: B)

(4) Anatomical segmentectomy if feasible should be performed in tumors <2 cm in diameter (as
it has comparable to lobectomy results), while in tumors >2cm lobectomy should be preferred
(Degree of recommendation: B)

(5) Wedge resection should be preferred in patients >71 years as it has similar to lobectomy results
(Degree of recommendation: B)

(6) Regarding both anatomic segmentectomy and wedge resection surgical resection margins
should be at least 1 cm width (Degree of recommendation: B)

(7) If wedge resection is the only resection a patient can tolerate then postoperative radiotherapy is
recommended (Degree of recommendation: B)

(8) If an intraoperative diagnosis of bronchiole-alveolar carcinoma is guaranteed in SPN <2cm, due

to the non-invasive nature of this tumor and the abnormal lymph infiltration sublobar resection
without lymph node dissection can be sufficient (Degree of recommendation: B)

open thoracotomy is the best diagnostic or therapeutic
surgical procedure for patients with SPN we came across
252 articles, in the literature, of which we selected five,
three reviews and two retrospective studies, that best
served our aim. The authors, year, journal, and type of
publications, patients groups studied, and the most
relevant to our study results, are summarized in Table 3.

In 2008, Whitson and coworkers, reviewed 39 publica-
tions, comparing 3256 patients with SPN due to NSCLC,
who underwent open thoracotomy lobectomy with 3114
who underwent VATS lobectomy (without significant
differences in their characteristics). They observed that
complication rates after VATS lobectomy were significantly
lower than those of open thoracotomy lobectomy; and
although there was not enough data on the conducted
lymph node dissection and local recurrences, VATS lo-
bectomy was associated with a statistically significant
lower mean duration of hospitalization (p=0.016), and
longer survival than the open thoracotomy lobectomy
(p=0.064)". In 2012, Zhang and colleagues, in a review
and meta-analysis of 21 publications with 2380 patients
with SPN proved NSCLC, who underwent VATS lobec-
tomy, and 3009 who underwent open thoracotomy
lobectomy, compared the results relating to systematic

mediastinal lymph node dissection (LND), versus lymph
node sampling (LNS), rates of distant metastases, local
recurrences and patients’ survival and concluded that:
a) there was no statistically significant difference in the
number of removed or examined lymph nodes in patients
undergoing LND or LNS between the two patient groups
(p=0.14), b) distant metastases rates and local relapse
was significantly lower in the VATS group (p <0.01 and
p=0.03, respectively), as opposed to 5-year survival rate (p
<0.01), which was significantly higher in the VATS group
too'". Regarding anatomic segmentectomies performed
in patients with SPN, proved NSCLC, Schuchert and col-
leagues, in 2009, studied retrospectively 104 patients
underwent VATS anatomic segmentectomies 121 un-
derwent open thoracotomy anatomic segmentectomies
(without significant differences in their characteristics),
and noted that: a) there were two perioperative deaths
(0.9%), only in the thoracotomy group, b) hospitalization
and morbidity were significantly shorter (p <0.001, and
p=0.016, respectively) for the VATS group, and c) relapse
rates (p=0.10) and overall survival (p=0.605) did not differ
significantly between the two groups’®. In another litera-
ture review and meta-analysis, Linden and colleagues, in
2014, concluded that VATS anatomic segmentectomy was
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TABLE 3. Studies related to the preferred method (VATS or open thoracotomy) for surgical biopsy-resection of the solitary pulmonary

nodule

Reference

Patients’ Groups

Survival

Complications

Results

Whitson et al (2008), Thoracotomy: 3256

5-year survival:

ATS VATS: 3114 - Thoracotomy: 65.6%
Systematic Review - VATS: 80.1%
and Meta-analysis (p=0.064)
Zhang Z. et al (2012), Thoracotomy:3009  Significantly higher
EJCTS VATS: 2380 survival rates
Systematic Review (RR:1.10; CI: 1.04-1.17,
and Meta-analysis p<0.01), found in the
VATS group
Schuchert et al, Anatomic No differences in
(2009), segmentectomy with disease-free
JTCVS Thoracotomy: 121 (p=0.996) or overall
Retrospective study  Anatomical survival (p=0.605)
segmentectomy with Relapses:
VATS: 104 - Thoracotomy: 24%
- VATS: 16%
Linden et al - Anatomic No significant
(2014), segmentectomy with differences in 5-year
ICVTS Thoracotomy: 201 disease-free
Systematic Review - Anatomic and overall survival
and Meta-analysis segmentectomy with
VATS: 312
Ghaly et al Anatomic 5-year overall survival:
(2016), segmentectomy with - Thoracotomy: 62%
ATS Thoracotomy: 102 - VATS: 75%
Retrospective study  Anatomical (p=0.017)
segmentectomy with  5-year disease-free
VATS: 91 survival:
- Thoracotomy: 47%
- VATS: 58%
(p=0.013)

- Thoracotomy: 31.2%
- VATS: 16.4%
(p=0.018)

The relative risk of distant
metastases (RR: 0.61; 95%
Cl: 0.48-0.78; p<0.01) and
local recurrences

(RR: 0.66; 95% Cl: 0.46-
0.95; p<0.03) were
significantly lower for the
VATS group

- Thoracotomy: 61.15%
- VATS: 44.23%
(p=0.016)

Complications:

- Thoracotomy: 30%

- VATS: 15-25%
Conversion rates in open
surgery: 0-2%

Pulmonary
complications:

- Thoracotomy: 26.5%
-VATS: 13.2%
(p=0.022)

Average length of stay (days):
- Thoracotomy: 13.3

- VATS: 8.3

(p=0.016)

No significant differences in
the number of lymph nodes
examined between the two
groups (p=0.14)

Average length of stay (days):
-Thoracotomy: 7

- VATS: 5

(p=0.01)

Average number of resected
lymph nodes

-Thoracotomy: 9.1

-VATS: 6.4

(p=0.003)

Greatest difference in average
length of stay (days):
-Thoracotomy: 8.3

- VATS: 3.5

Average length of stay (days):
- Thoracotomy: 5,

-VATS: 4

(p=0.001)

Average number of lymph
node sampling:

- Thoracotomy: 8

-VATS: 7

(p=0.104)

an appropriate alternative to open thoracotomy anatomic
segmentectomy with respect to morbidity, survival and
‘oncology’equivalence in patients with SPN due to NSCLC,
as they studied 312 patients underwent VATS anatomic
segmentectomy and 201 submitted to open thoracotomy
anatomic segmentectomy. They also reported no statisti-
cally significant differences in overall survival (p=0.605) and
disease-free survival (p=0.996) between the two groups'’.

In 2016 Ghaly and coworkers, studying retrospectively
91 patients with SPN due to NSCLC, who underwent
VATS anatomic segmentectomy and 102 underwent
open thoracotomy anatomic segmentectomy {without
significant differences, except for mean age (p=0.016), in
their characteristics, nor in the postoperative pathological
stage (p=0.439), or in mediastinal lymph node sampling
number (p=0.234)}, observed significantly lower mean
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duration of hospitalization (p=0.001), fewer pulmonary
complications (p=0.02), and higher 5-year disease-free
survival (p=0.013) and overall survival (p=0.017), in the
VATS group'@,

DISCUSSION

A plethora of diagnostic non-invasive methods have
been used in the differential diagnosis of SPN, and in
particular to distinguish between benign or malignant.
Clinical and imaging parameters that determine the
likelihood of malignancy of the SPN are a) related to the
patient, such as age, smoking, hemoptysis, prior history of
malignancy, and b) associated with the SPN such as maxi-
mum diameter, location, boundaries, contour, rate of size
increase (previous chest x-rays), wall thickness, calcification
patterns, contrast enhancement after administration of
contrast in chest CT and intake of radio-labeled glucose
in PET-scan. In 1997, Swensen and colleagues, proposed a
clinical assessment model of SPN potential for malignancy
through three clinical and radiological variables:e*/ (1 + e
X), where e is the base of natural logarithms and x=-6.8272
+0.0391 (age) +0.7917 (smoking) +1.3388 (cancer) +0.1274
(diameter) +1.0407 (spikes) +0.7838 (SPN in the upper
lung lobe)™. In addition to imaging methods important
is the contribution of bronchoscopy, especially for cen-
trally located SPN, when combined with various biopsy
or cytological methods, such as transbronchial needle
aspiration biopsy (TBNA), in visible lesions or bronchial
‘brushing’ or broncho-alveolar washing in non-visible
lesions. In addition to conventional invasive procedures
such as fine needle aspiration biopsy (FNAB), under CT
guidance, new diagnostic and interventional procedures
have been developed such as virtual bronchoscopy
with 3-D reconstruction of images from a CT scanner,
guided electromagnetic navigation bronchoscopy (ENB),
bronchoscopy with endobronchial ultrasound (EBUS),
which can also be combined with biopsy or aspiration
of cells. As regards to surgical diagnosis and treatment
of an undiagnosed SPN, either with VATS or with open
thoracotomy, a biopsy-resection is initially performed by
wedge resection of SPN sent for frozen section. If this is
negative for malignancy nothing needs to be done further,
and closure of incisions, in anatomical layers, follows in
order to complete the operation. However, if frozen sec-
tion is positive for malignancy there are the following
options: a) no more than the wedge resection needs to
be done if surgically contraindicated (solitary metastasis
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or presence of positive mediastinal lymph nodes) or
the patient cannot tolerate it due to comorbidities, b)
proceed to anatomic segmentectomy which although
is considered limited lung resection, in the literature it
seems to be associated with similar to lobectomy rates
of 5-year survival, local recurrences, complications, and
duration of hospitalization, and c) lung lobectomy which
is considered the most oncologically adequate procedure
for patients with SPN proved NSCLC.

Studying the literature, we found that indications for
surgical intervention in the context of SPN investigation
are quite well defined, and with the existing evidence-
based guidelines constitute the most important tools
for the clinician, in terms of SPN management strategy.
Generally, the increased probability of malignancy of
the SPN, and the inability to set histological diagnosis
with the less invasive diagnostic methods, are the two
most important factors that lead to surgical intervention,
diagnostic or therapeurtic, taking always into account the
personal preference of the patients too. As regards benign
SPN, diagnosed intraoperatively, and metastatic lung
nodules, wedge resection or even nodule enucleation
is sufficient?*. If the SPN is due to NSCLC the question
whether lobectomy or sublobar resection (anatomic seg-
mentectomy or wedge resection) is the best therapeutic
approach our review revealed the following: a) lobectomy
appears to remain the most acceptable resection primar-
ily for young patients with adequate cardiopulmonary
function, b) for patients >70 years of age or those with
limited cardiopulmonary function, it appears that sublobar
resections may be comparable with lobectomy regarding
survival rates, but wedge resections although have the
advantages of lower related morbidity and shorter hospital
stay, as compared to lobectomy, are associated with more
local recurrences, c) anatomic segmentectomies should
be distinguished from wedge resections because in the
literature they have been associated with comparable to
lobectomies results, regarding their oncological adequacy,
as well as rates of local recurrences and survival of patients
with SPN, proved intraoperatively NSCLC, except from
specific types of NSCLC with less invasive nature, such
as bronchiole-alveolar carcinoma, that are sufficiently
addressed with wedge resections™',

Attempting to answer the question whether sublobar
resection or lobectomy performed via VATS or open tho-
racotomy is the best diagnostic and therapeutic method
for patients with SPN due to NSCLC, our review showed
that lobectomy or sublobar resections performed by VATS
in comparison to those performed by open thoracotomy
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are associated with lower rates of mortality, morbidity
(particularly pulmonary complications), recurrences, and
shorter hospitalization; in centers with experience VATS
resections despite technical difficulties are oncologically
equivalent, and safe and should be preferred in patients
with compromised cardiopulmonary function',

In conclusion, although answers were given to the
questions we raised in our review there are limitations
such as data and results heterogeneity of different publica-
tions (retrospective, prospective, reviews), that we have
included in our review as well as the different objectives
set by their authors, and the fact that they are to some
extent influenced by the experience and the common
practice of surgeons in the centers they were performed.
Therefore, it is necessary to conduct further blinded and
randomized controlled studies so as to compare on the
one hand lobectomies and sublobar resections performed
by the VATS approach with those performed by open
thoracotomy, and on the other hand sublobar resections
with lobectomies separately, whether they are appropri-
ate for patients’ management with SPN proved NSCLC.
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Dyspnea due to a giant ovarian cyst

Dimitra Haini’, A 57-years-old woman was presenting complaining for dyspnea on
Eleftherios Markatis®, excursion. Her medical history included deep venous thrombosis and an
Christina Pouli?, ovarian cyst 10 cm in diameter diagnosed 10 years ago. The patient had
Andreas Afthinos? refused surgical excision. On examination the patient had an oxygen satura-
14
Manos Antonakis? tion of 92%, on room air, bilateral decreased breath sounds of lower lung
14
. . fields, and a large painless abdomen enlargement (Figure 1). Spirometry
Elias Papanikolaou?
Kostas :agratis3 ! (FVC, FEV1, FEV1/FVC%) showed a restrictive pattern. Chest radiograph and
14

computerized tomography showed bilateral elevation of diaphragms. An
abdomen radiography (Figure 2) showed
an homogenous opacity occupying almost
all the abdomen. Abdominal ultra sound
(Figure 3) and computerized tomogra-
phy (Figure 4) showed a cystic formation
occupying all the abdomen, 33.0 cm in
diameter. The patient underwent surgical
excision of the cyst. Biopsy showed an
ovarian cyst weighting 20 Kgr.

Theano Dimitriou?,
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'Medical Center “Magnetic Tomography of
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“Radiology Lab Corfu General Hospital
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FIGURE 2. Abdominal radiograph
shows an homogenous opacity
occupying almost all the abdomen.

FIGURE 1.Image of the patient showing a

large abdominal enlargement. FIGURE 3. Abdominal ultrasound. FIGURE 4. Abdominal computer-
ized tomography.
Correspodense to: FIGURES 3, 4. An abdominal ultra sound (Figure 3) and computerized

tomography (Figure 4) showed a cystic formation occupying all the abdo-

Eleftheria Haini, MMsc, Chest physician e
men, 33.0 cm in diameter.

E-mail: elhaini@otenet.gr
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luvaika 62 eTwv pe EAeVOEPO 10TOPIKO TIPOCNHABE YIa AUPOTEPOTIAEL-
Pa cuuTayr HOPPWHATA OTIC TTEPIOXEG TWV WHOTAATWV. H akTivoypagia
Bwpaka ATav apvnTikr maboAoyIKwy eupnudtwy. H UTTOAOYIOTIKN TOpO-
ypagia Bwpaka (Eikova 1) €6&1€e appoTePOTAELPA CUUTTAYT LOPPWHATA
TTUKVOTNTAG OKEAETIKWY HUWV EVTOTIIOUEVWY UETAEY TWV WHUOTAATWY Kal
Tou BwpakikoL TolXwHAToG. H payvntikn topoypagia Bwpaka (Ewova 2
A, B) é6&1€e ouppEeTpIKA aTPAKTOEIOOUE OXNATOG CUUTIAYT) OVOLIOIOYEVH
HOPQWUATA PE EVOMNACCOUEVES YPAUUOEISEIC TTEPLOXEC EVTAONG OKEAETIKWV
MUWV Kal AiTToug oTa TTAAYLa BWPAKIKA TOIXWHATA, ETT{ TA EVTOC TWV TPOoHI-
WV 0SOVTWTWV MUWV KAl ETT{ TA EKTOC TWV TTAEUPIKWY TOEWY, 0TO VPO TWV
wpomatwy. Ot S1a0TACEIG AUPOTEPWY TWV HOPPWHATWY ATav 10X 7 X 3.5
ek. Ta umtéAoirma avatouika pépta tou Bwpaka (mvelpoveg, tecoBwpdkio,
ayyeia, Bwpakikdc KAwPSC) dev mapouacialav maboloyikd evprjuata otV
UTTOAOYIOTIKH KAl HAYVNTIKT Topoypagia Owpaka. Ta amelkovioTIKA Eup-
pata gival TUTTIKA IVOEAAOTWHATATOG,.

To voehdotwa amoTeAei ommavio, Kahornon OyKo Twv HOAAKWY Hopiwy,
Tieplypa@év amd toug Jarvi kat Saxen 1o 1961, H avtipetwrion mepAapBdavel
XEPOUPYIKNA e€aipeon PéVO €M CUUTTTWHATIKWY ACOEVWV.
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pétwv RTav 10 X 7 X 3.5 €k.
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Bilateral chest elastofibroma
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A 62 years-old woman with negative medical history was presenting
complaining for bilateral solid enlargements in the area of scapulae. Chest
radiograph was negative for abnormal findings. Chest computerized to-
mography (Figure 1) showed bilateral solid formations with skeletal muscle
density located in front of the scapulae and lateral to thoracic wall. Chest
magnetic resonance imaging (Figure 2 a, b) showed bilateral unecapsulated
symmetrical spindle shaped solid formations located at the level of the
scapulae, in front of the serratus anterior muscle and lateral to the ribs. The
formations were heterogeneous with alternating linear regions of skeletal
muscle and fat tissue intensity. Both formations were of similar dimensions,
10 X 7 X 3.5 cm. The computerized tomography and magnetic resonance
imaging evaluation of the chest were negative for abnormal findings of the
lungs, mediastinum, vessels and thoracic cage. These imaging findings are
typical for elastofibroma.

Elastofibroma is a rare, benign tumor of soft tissues firstly described
by Jarvi and Saxen in 1961 (1). It is more frequent in women older than 50
years-old age. Surgical excision is indicated only in severe symptomatic cases.

s Y ST

FIGURE 1. Chest computerized tomogra-
phy reveals bilateral solid formations (ar-
rows) with skeletal muscle density located
in lateral thoracic walls at the level of the

FIGURE 2 (A, B). Chest magnetic resonance imaging with intravenous contrast
material shows (arrows) bilateral unecapsulated symmetrical spindle shaped solid
formations located at lateral chest walls at the level of the scapulae, in front of the
serratus anterior muscle and lateral to the ribs. The formations are heterogeneous
scapulae. with alternating linear regions of skeletal muscle and fat tissue intensity. Both
formations were of similar dimensions, 10 X 7 x 3.5 cm.
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