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ApBpo Luvrane

H tpéxouaa Oepaneia tng 1dlomaboug
TIVEULIOVIKAC ivong:

Qoeléev i un BAdntew!

Anpoo0évn¢ Mmoupog¢ MD, PhD, FCCP

KaBnyntrc Mveupovoloyiag AMO,
Mveupovoloyikn KAVIKN, Anpokpiteiou
Mavemotnuiov ©pdakng kat Mavemotnuiakou
Nocokopeiou AAe€avdpolmoing

AMn)oypagia:

AnpooBévng Mmoupoc,

NMveupovoloyikr KAvikn,

Navemotnuiakd Noookopeio AAe§avdpolmoing
68 100 AAe€avbpoumoAn, TnA./Fax: 25510 75096
e-mail: bouros@med.duth.gr

Tnv Teheutaia dekagtia mapatnpEital onUAvVTIKN TEOG0d0¢ 6CoV aPpo-
PA TNV KATavonon TN maboyEvelag Kal Tn QUOIKN TTopeia TN 1Glomaboug
TIVELUOVIKNC ivwonc (IM1). H cuykekpipévn mpdodoc amodidetal ota amo-
TEAEOUATA KAIVOTOMOU £PELVAC, OE UEYANEG KAIVIKEG UENETEC JUE CUETOXN
ekatovtadwy acBevwy, KaBWCE Kal 0TNV £YKPLOT TOU TIPWTOU PAPAKEUTIKOU
npoidvtog amo tov Eupwmaiké Opyavioud Gappdkwv (EMEA) yia tnv I3

Eival evdiagpépov, ot mépuot dnuocievtnkav ol Bactopéveg og anodei-
&elg kateuBuvTripleg 0dnyieg,* ol omoieg avTikaBloTouv TNV TTPoNYoUEVN
dnAwon ouvaiveonc.® O1 véeg kateuBuvTrpleg 0nyieg amoTEAOUV TIPOIOV
avAaiuong peyalou aplBpol SnUOCIEVUEVWY HEAETWV UPNAOU KUPOUC,
S1dpkelag 3 €Twy, anmd Y opAada EUTTEIPOYVWHOVWY TIPOEPXOUEVN amTd
NV Auepikavikn Etaipeia @wpakog (ATS), Tnv Eupwmaikr Mveupovoloyikn
Etaipeia (ERS) kat TnVv lamwvikn Mveupovohoyikn Etaipeia (JRS). H emtponn
e€€taoe kataglohdynoe tnv unidpyxouoa laTpikr BiAoypagia cupPWVA pe
10 oUotnua GRADE. To amoTéAeoa TTOU TTIPOEKUYPE Ao TNV Ynpogopia
™G EMTPOTNG £XEl WG EEAC: Me «1OXUPO val» CUGTHVETAL N HOKPOXPOvia
oéuyovoBepareia Kal n peTapdoxevuon MveUOVA o€ KATAANNAOUG aoBeveic.
Me «adUvapo var cuvioTaTal n Xprion KOPTIKOOTEPOEIOWV O€ TTEPIMTWON
o&elwv mapo&uvoewv T IMI, n BepameuTIKY AVTILETWITION TNG ACUUMTWA-
TIKAG YOOTPOOICOPAYIKAG TAAIVOpOUNGNG KAl N TIVEVHOVIKE armokatdoTtaon.
Me «évtovo ox1» SnAwvetal n xprion povobeparmeiag pe KOPTIKOOTEPOELON,
KOAXIKivn, KukhooTiopivn A, aywyr] cuvSuaouol PE KOPTIKOOTEPOEISEC
KOl AVOOOTPOTIOTOINTIKG TApAyovTa, IVTEPPEPOVN-Y1b, Booevtdvn Kal
€TAVEPOETTN. Me «adUvapo oxi» n povobeparneia pe N-aKeTUNOKUOTEIVN
(NAQ), mp@eviddvn, MVeEVPOVIKN unéptaon ocuvodeudpevn amo Il kat
XProN MNXAVIKAG UNTOOoTAPIENG O€ aoBEVEIC e AVATTVEUCTIKY) AVETTAPKELD
Aoyw 1M (Mivakag 1).

MeTd To MéPAC TWV EPYACIWY TNE EMITPOTTAG KAl UTTO TO MPioua TG On-
poaoieuong SU0 VEWV TUXALOTIOINUEVWY EAEYXOUEVWY HEAETWV PE APVNTIKA
amoteAéopata ooV agopd oTo TPIMAG SOCOAOYIKO OXNIA, ATTOTEAOUEVO
amno npedvioAovn, alabetompivn kat NAC (pehétn PANTHER),” kal o€ oxéon
HE Ta apvNTIKA amoTteAéopata mou mpoékuav amd tn Xprion Bapeapivng
(perétn ACE-IMNI),% to «aduvapo Ox1» ava@opIKA UE T XPron TOUG UETATPA-
TINKE O€ «loXUPO OX1».
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MINAKAZ 1. OepameuTikéG EMAOYES Yia TNV 1810madn mveu-
povikr ivwaon (IM1)

Dappakoloyikoi mapayovteg

>00Ta0N E «EVTOVO OXI»

« MovoBepareia pe KopTIKooTEPOELSN, KOAXIKIVN, KUKANOOTIO-
pivn A

« Aywyr ouvduaopoU PE KOPTIKOOTEPOEISEC KAl AVOCGOTPOTIO-
ToINTIKO Tapdyovta

« lvtep@epovn-y1b, Booevtdvn kat eTavepoéntn

« TpumA6 Socohoyikd oxrjua (mpedviohovn, alabelompivn Kal
N-akeTuhokuoTEivn)*

« Bap@apivn (avtimnkTikn aywyn)*

*[amrarteital emkaipormoinon ue fdon ta véa otolyeia]

Y0otaon pe «aduvapo var

« KoptikooTepoeldn yia o€eiec mapo&uvoelg

« @epameio ACUUMTWUATIKAG YAOTPOOICOPAYIKAE TTAAVEpO-
pnong

Y0Uotaon pe «advvapo ox»

« MovoBeparneia pe N-akeTuNOKUOTEIVN

« Mippeviddvn

« Ogparmneia MVEUUOVIKAG UTEPTACNG O CUVOUAOUO UE TN
Slatapayn

ANAeg anoyelg

+« ZUMHETOXN O€ KAWVIKEG MENETEC

« Makpoypovia o§uyovoBeparneia o€ aoBeveic pe KAVIKA on-
MOVTIKN uTo&alpia o€ npepia («€vtovo va)

« Metapooyeuon nvelpova og KataAnAoug aoBeveic («<évtovo
va)

« Mveupovikn amokatdoTtaon («aduvapo var)

« Mnxavikr umooTtrpIEn aoBeVWV e AVATIVEUOTIKI QVETTAPKELQ
Aoyw 1810mabol¢ mVeVHOVIKAG ivwong («adUvapo oxi»)

« MapnyopnTiki @povtida: éNeyXo¢ CUUMTWHATWY (Brxag,
Svomvola) Kal @povTida yla avakou@ion auTwy

« Ogpaneia ouvvoonpPOTNTAG (M.X. UTIVIKI ATTVOla, YaoTPOoOL-
co@ayIkn makivépdunaon, TVEVHOVIKN eUPBOAA 1 ev Tw BABeL
Opoupwaon, MVEVHOVIKNA UTTIEPTAON, EUPUONA, TTOXUCAPKIa,
Aoipwén Tou avamveuoTikov, MVEUHOBWPEAKAC, VEOTIAAOUA
mvelova, oakxapwdng daprtng, KOATKNA appubuia)

*Tpomomotnpévo amo t BIA. 4.

Katd ouvemela, n cuvéxion Tng ouvnBoug TPAKTIKNAG WG
TIPOG TNV QVTIMETWITION TWV A0OEVWVY LE TO TPIMAG OXrUa
Oev EMKUPWVETAL TTAEOV APOU TTEPIOCOTEPO PAATTEL TTAPA
weelei! O apoplopog Tou ImmokpdTn “aokéelv, mepi Ta
vouoruara, 0o, weeAésw, rj un BAantewv” (Mavw amn’ éAq,
UnVv MPOKaA&ic kako!) mpémel va epapuoletal auotned
oUPPWVA PE TOUG KAVOVEG 0pON¢ KAIVIKAG TIPAKTIKAG,
ATOPEVYOVTAC NOIKEG KAl VOUIKEG OCUVETIEIEC.

H peAétn PANTHER? qtav pia tuxalomoinuévn, oi-
TAR-TUQAR, EAEYXOHEVN PE EIKOVIKO @Appako (placebo)
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pehétn mou Sie€nxOn oe acBeveig pe IM, ot omoiol gixav
NTTIA WG METPLA TIVEVHOVIKH ivwon Kal eEAapfavav aywyn
ouvbuacpou pe mpedviColovn, alabelompivn kat NAC
(TpmAS oxriua aywyng), povoBepaneia pe NACH placebo
o€ avahoyia 1:1:1. To mpwTteVOV KATAANKTIKS ONnuEio ATav
n heTapoAn tng Suvapikng (wTikAg xwpntikdtnTag (FVC)
katda mn Siapkela Twv 60 eBdopddwv aywynic. H eviidue-
on avaluon anokaAue 6Tt ol acBeveic oTnV opada Tng
aywyn¢ ouvduacpoL o cuykplon Ue Tnv opdda placebo
gupavicav avénuévo mocooto Bavdtwy (10% évavti 1%,
p=0,01), voookopelakr voonhieia [(23 (30%) évavti 7 (9%),
p<0,001)] kat coPapéc avemBUUNTEC eVEPYELEC (31% éva-
vl 10%, p=0,001). O1 mapatnpro&lc autég odrynoav To
ave€aptnto ocupoulio dedopévwy Kat TapakoAolBnong
NG A0PAMELAC va elonynBei Tov TEpUATIoNS TNG opadag
ME TNV aywyr cuvéuacopou, Ue péon mapakoAolOnon 32
eBbopddwv. O1ocuyypageic cuumepaivouv ot ol auénué-
vol kivbuvol Bavdtwy Kal loaywyri¢ 0€ VOCOKOUEIO TTOU
mapatnpenBnkav otoug acOeveic ot omoiot EAafav aywyn
ouvduaopou mpedviColovng pe alabelompivn kat NAC
o€ ouyKplon e To placebo amodeikviouv éumpakta Tn
UNn XPRAOoN TOU CUYKEKPIUEVOU CUVOUAGHOU O€ TETOLOUG
aoBeveic.

To 2011, o Eupwmaikdg Opyaviopdg Oapudkwy (EMA)
EVEKPIVE TNV TIIPPEVIOOVN, WG TO TIPWTO PAPUOKEUTIKO
mpoidv yia T Bepareia tng IMNI. ZuykevTpwTikh avaluon
Twv 6edopévwy and To mpwTteloV TENIKS onueio Twv dvo
TUXALOTTOINUEVWY EAEYXOUEVWV peNeTWVY CAPACITY édeie
OTL N MPEeVI&OVN PEIWOE ONUAVTIKA TNV TITWGON TOU TTo-
cootoU mpoPAenduevng FVC og ouykpion ue 1o placebo
(p<0,005).° Tevikd, n MEEeVISOVN NTAV KAAA AVEKTH Kal
Ol TTIO CUXVEC avemBuuNTeG evépyeleg TTEpINAUBavay
Sucaveia amd To YyaoTPEVTEPIKO Kal pwTogualodnaoia.
ZUUQWVa e Ta mpoavagepOévta oTolxeia, N povoBepa-
mieia pe mp@evidovn pmopei va BewpnBei wg Hia «AoyIkr»
mpocoéyylon yia Tn Bepaneia g ML Qotoco, o Ape-
plkavikog Opyaviouoég Tpogipwv kat Gapudkwv (FDA)
QAVAMEVEL TO ATTOTEAECUATA WIAG KAIVIKAG LEAETNG TTOV
Bpioketal umd e€ENEN yia TNV £yKpIoN TOU QAPUAKOU.

Oepareieg mou Sev Exouv TPoTABEl amd TNV EMTPOTN,
onwc¢ dnuocicuoe akoAoLOWC To RCT HETA TNV TEAIKN €TTi-
onun, MPOoWo e MPoOcwto culATNon, mepINaavouv
TI¢ SPAOTIKECG OUTIEC IHATIVIUTTN (APVNTIKE PENETN), OINOE-
va@iln (apvnTiKn YeANETN) kat Tov avaotohéa BIBF 1120.
Eviagépov mpokalei n Snuoacicuon éTi o avactoAéac BIBF
1120, xopnyoUpuevog og 66on Twv 150 mg SUo popégTnv
npépa og ouykplon pe to placebo, cuoyxetiotnke pe pia
TAoN HEiWONC TNG TTWONC TNE TIVEUUOVIKNC AEIToupyiag,
UE Atyotepeg ofeiec mapo&uvoelg evw datnpndnke n
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moldétnta {wne.'? Mia véa pehétn Bpioketat umo eEENEn
TIPOKEIEVOU va SlepeuvnBolV TIEPAITEPW TA EV AOYW
amoTeAéopaTA.

ZUUMTEPACUATIKA, oTNPLI{dHEVOL OTa OoNpEePIVA alomi-
ota dedopéva,mpémel va evBappuvovtal ol acBeveic va
OUMPETEXOUV OE KAIVIKEG MENETEC KAL APETEPOU TIPETTEL
Ol ETMOTAMOVEG VA EVTATIKOTIOI{OOUV TNV £€PEUVA OO0V
apopd ato pdho ou dtadpapatiCel n yovidiakn Beparmeia
Kat n Bepareia pe fAactokUTTaPa, TAPAANNAQ, Ol KAVIKOI
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latpoi Ba MPEmel va Katapyrioouv TNV £w¢ TWPa Kotvr
TIPAKTIKI W¢ TTPOG TN Xpnon PAaepwv Bepameutikwv
XELPLOUWY, TTEPINAUBAVOEVWY TWV KOPTIKOOTEPOEISWY,
TWV EICTIVEOUEVWY BPoYX0SIAOTAATIKWY Kal Tou cuvdua-
OMOU TOUG JE KOPTIKOOTEPOELSH KAl KUPIWE TOU TPITTAOU
Soooloyikou oxrjpatog!3-1*

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)
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The last decade we witness a significant progress in our understanding
the pathogenesis and the natural history of idiopathic pulmonary fibrosis
(IPF). This progress has been translated into novel investigational agents,
and big clinical trials with the enrollment hundreds of patients, with the
approval by the European Medicines Agency (EMEA) the first drug for IPF'3.

Interestingly, last year published the evidence-based guidelines*that
replace the previous consensus statement®. The new guidelines, is a product
of 3 years of tremendous work of a panel of experts from the ATS, ERS, and
JRS.The committee reviewed and evaluated the existing medical literature
according to GRADE systems®. The result of the voting of the panel is: A
“strong yes” recommendation for the use of long-term oxygen therapy
and lung transplantation in appropriate patients. A “weak yes” for the
use of corticosteroids for acute exacerbation of IPF, for the treatment of
asymptomatic gastro-oesophageal reflux and pulmonary rehabilitation. A
“strong no” for the use of monotherapy with corticosteroids, colchicine,
cyclosporine A, combined corticosteroid and immune modulator therapy,
interferon-y -1b, bosentan and etanercept. A”weak no” for the monotherapy
with NAC, pirfenidone, pulmonary hypertension associated with IPF and
the use of mechanical ventilation in patients with respiratory failure due
to IPF (Table 1).

After the conclusion of the works of the committee and under the light
of the publication of two new randomized controlled trials with negative
results regarding the triple therapy with prednisone, azathioprine, and N-
acetylcysteine (PANTHER trial),” and the negative results of the trial with
warfarin (ACE-IPF trial),® the week no for the use of them changed from
“weak no” to “strong no".

In consequence, the continuation of the common practice treating pa-
tients with the triple therapy is no more validated as making more harm than
good! The Hippocratic aphorism “aokéetv, mepita vovoruata, 500, wpeAéely,
1 un BAdmrrew’; (Above All, Do No Harm!) should be followed strictly according
to good clinical practice rules, avoiding ethical and legal consequences.

The PANTHER trial” was a randomized, double-blind, placebo-controlled
trial in patients with IPF who had mild-to-moderate lung-function impair-
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TABLE 1. Treatment options for idiopathic pulmonary fi brosis

Pharmacological agents

Strong no recommendation

« monotherapy with corticosteroids; colchicine; ciclosporin A

« combined corticosteroid treatment and immune modulating
treatment;

« interferon gamma-1b; bosentan; and etanercept

« triple therapy (prednisone, azathioprine, and N-acetyl
cysteine)*

« warfarin (anticoagulation)*

*[needs to be updated on the basis of new evidence]

Weak yes recommendation
« corticosteroids for acute exacerbations
« treatment for asymptomatic gastro-oesophageal refl ux

Weak no recommendation

» monotherapy with N-acetyl cysteine

« pirfenidone

« treatment of pulmonary hypertension associated with the
disorder

Other considerations

« Participation in clinical trials

« Long-term oxygen treatment for patients with clinically sig-
nificant resting hypoxaemia (strong yes)

« Lung transplantation in suitable patients (strong yes)

« Pulmonary rehabilitation (weak yes)

+ Mechanical ventilation in patients with respiratory failure due
to idiopathic pulmonary fi brosis (weak no)

« Palliative care: symptom control (cough, dyspnoea) and
comfort care

«Treatment of comorbidities (eg, sleep apnoea, gastro-oesoph-
ageal reflux, pulmonary embolus or deep venous thrombosis,
pulmonary hypertension, emphysema, obesity, respiratory
infection, pneumothorax, lung neoplasm, diabetes mellitus,
atrial arrhythmia).

*Modified from reference 4.

ment receiving a combination of prednisone, azathio-
prine, and NAC (triple therapy), NAC alone, or placebo
in a 1:1:1 ratio. The primary outcome was the change
in longitudinal measurements of forced vital capacity
during a 60-week treatment period. The interim analysis
revealed that patients in the combination-therapy group,
as compared with the placebo group, had an increased
rate of death (10% vs. 1%, p=0.01), hospitalization [(23
(30%) vs. 7 (9%), p<0.001)] and serious adverse events
(31% vs. 10%, p=0.001). These observations, prompted
the independent data and safety monitoring board to
recommend termination of the combination-therapy
group at a mean follow-up of 32 weeks. The authors
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conclude that the increased risks of death and hospi-
talization observed in patients who were treated with a
combination of prednisone, azathioprine, and NAC, as
compared with placebo provide evidence against the
use of this combination in such patients.

Last year the European Medicines Agency (EMEA)
approved pirfenidone, as the first ever drug, for the
treatment of IPF. Pooled analysis of primary end-point
data from two RCT (CAPACITY) showed that pirfenidone
significantly reduced the decline in per cent predicted FVC
compared to placebo (p<0.005)°. Pirfenidone was generally
well tolerated, with the most common side-effects being
gastrointestinal discomfort and photosensitivity. Accord-
ing the aforementioned data, pirfenidone monotherapy
can be viewed as “a rationale” therapeutic approach for
IPF'®1, However, FDA is waiting the results of ongoing
clinical trial for its approval.

Therapies without recommendation by the committee,
as RCT published subsequent to final formal face-to-face
discussion, include the drugs imatinib (negative study),
sildenafil (negative study), and BIBF 1120. Interestingly,
it has been published that BIBF 1120 ata dose of 150 mg
twice daily, as compared with placebo, was associated
with a trend toward a reduction in the decline in lung
function, with fewer acute exacerbations and preserved
quality of life’2. A new trial is ongoing to further explore
these results.

In conclusion, and under the light of the existing evi-
dence, encouraging the patients to participate in clinical
trials and scientists to intensify the research into the role
of gene and stem cell therapy, clinicians should abolish
the so far common practice of using harmful treatments,
including corticosteroids and triple therapy' !
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Ac@alw¢ amotelei Kotvr) yvwon 6Tt ol AoIUWEELG TOU KATWTEPOU ava-
TIVEUOTIKOU CUOTAMATOC AmOTEAOUV GNUAVTIKOTATO TTAPAYOVTA VOO POTNTAG
Kal Bvntotntac. ISlaitepa n BaktnEIALUIKE TIVEUOVIOKOKKIKK TTVEUOVIa
Bapuvetal pe BvntéTNTa 15-20% OTO GUVOAO TWV NAIKIAKWY OUASWY Kal
@Bavel 010 60% oTouC NAIKIWPEVOUC'. Mévo oTic HIMA To kdoTtog voonAeiag
Bapuvel Tov mpoumoloyloud vyeiag pe 1,3-2,2 Sioekatoppvpla dohdpia
€TNOIWG. X€ TTAYKOOWIO €MMESO N TIVEUUOVIOKOKKIKN VOOOC KOoTilel 1,6
gKaToppUpla BavdTtoug eTnoiwg, mMATTovTac 1dlaitepa Ta dtopa mou Bpi-
OKOVTal 0Ta AKPA TOU NAIKIAKOU @AcHaTOC. 2TV Eupwn n emintwon tng
TIVEUOVIOKOKKIKNG TIVEUOVIAC QaiveTal va gival LeEyaAUTEPN ATTO TIC ANNEC
nneipouc®. Kabw¢ 1o 2050 To TOCOOTO TWV ATOUWYV HE NAIKIA PeyaAlTEPN
TWV 65 eTWV otnV Evpwmmn Ba Bavel To 30,3% (2000, 15,7%), yivetal elKoAa
avTIANTITO OTL N MPAANYN TNG TIVEUUOVIOKOKKIKNG VOOOoU &ival ToAATAd
TIAEOVEKTIKOTEPN TNG Oepareiag.

To BepeMwdEC PO yia TNV TIPOANYN €ival N TAPACKEUN KAl N EKTE-
Tapévn Xopnynon evog ao@aloug Kal amoTeAEGUATIKOU eufBoAiou. Toug
€VNAIKEG, N HEXPL O UEPA TTPAKTIKN OTNpileTal oTn Xprion Tou 23-6Uvauou
moAuoakyapldikoL eppoliou (PPV23) mou eykpinke to 1983. To epfoiio
auTo TiEPIEXEL KeKaBappéva TTOAUCAKXAPISIKA avTiyova TG KAPag Tou
TIVEUOVIOKOKKOU Kal KAAUTITEL Ta 23 oTeNéXN TTOU ival uelBuva yia To
88% TwV MEPIMTWOEWVY BaKTNPIAIUIKAG vooou. H avantuén avoaoiag, mou
mepAapBdvel avénpévo oPwvioud, ayoKuTTapwon Kal pikpoflakn Bava-
TWON, EMTUYXAVETAL JEOW TNG EVEPYOTTOINONG Twv B-kuTtdpwv. Emeidn n
TTAPAYWYN AVTICWHATWY amd To OUYKEKPIUEVO EUPBOAIO gival ave€apTnTn
amo Tnv evepyormoinon twv T-KUTtdpwy, §gv TPOKAAEITAL AVOOLAKH UVI-
pn, 8ev av€dvetal n avooia Twv PAevvoyovwy Kat n emavalaupavouevn
Xopriynon tou 8ev Poo@EpEl EVIOXUTIKO amotéAeopa (booster effect). H
aopdlela Tou epPoliou éxel amodelyOei mépa amd kaBe ap@iBolia, kabwg
OTIG ouvNB£oTEPEC avemMBUUNTEC EVEPYELEC TOU TTEpIAApBAvovTal GuUVHBWG
NTTEC KAl AUTOTTEPIOPILOUEVEC TOTTIKEC AVTIOPACEIC. AVTIOETA E TNV ACPA-
A€l0, N KAIVIKN aMTOTEAECHATIKOTNTA TOU gPoAiou éxel SexOei €€ apxnc
TIOAMEC auPIoBNTNOEIC eTEISN) O APKETEC UEAETEC AVAPEPETAL OTI OTOUG
NAIKIWUEVOUC 1) TOUC AVOOOKATACTAAUEVOUC aoBEeVEiC, OTTWG Kal 0Ta ATo-
Ha e OUVOONPOTNTEC, ERPAVICEl AVETTAPKN TTAPAYWYH AVTICWHUATWY TWV



TINEYMQN Tetxog 3o, Tépog 250¢, lovAiog - XemtéuBpiog 2012

omoiwv N A&IToupyIkn SpacTIKOTNTA €ival KATWTEPN TOU
eMOUUNTOU>>, AMNEG JENETEC -OANA OXL ONEG- CUUTTEPQI-
Vouv 0TI n BaBulaia MTWon Tou TITAOU AVTICWHATWY
5-10 xpévia petd amd Tov apXIko epBoAlacud pe PPV23,
Oev emavépyetal ota apyikd emimeda €netta and enava-
AapBavopeveg xopnyrioelg Tou idlou epfoliou. Opoiwg,
TO ATTOTEAEOUATA TWV KAIVIKWV PEAETWV EUPaviouV
ATTOAUTA AVTIKPOUOUEVA ATTOTEAECUATA’. € OPICUEVEC
SnuoolgloElC TO TTOAVUCAKXAPISIKO eUPOANIO @aiveTal
av TTAPEXEL ONUAVTIKN TTpooTacia évavtl Tou Kivouvou
avdantuéng Un BAKTNPIAIIKAC TIVEVOVIAC EVW OE AANEC
(Kupiw¢ peTavaluoelc) n MpooTtacia auth gpgavidetal
va givat eNdxiotn, av oxt undeviki®®. H ikavétnta mpo-
@UAaENG Tou PPV23 amod Ti¢ BAKTNPIAIUIKEG HOPPEC TNG
TIVEUOVIOKOKKIKNG VOOOU QVAQEPETAL WC UTTOAOYIOIUN
0TO GUVOAO TwV evnAikwv (63-83%) aANd avTtiBeta TOAD
MIkpn ota dtopa upnAou Kivduvou (0-42%)'°. A onpel-
WOl 6T1 I MPOCPATA SNUOCIEVUEVN 8-£TOUC SIAPKELAC
emonuoAoyIKA HEAETN amd SUo meploxég Tou Evwpévou
Baot\eiov €6e1€e avénon twv TEPIOTATIKWVY SINOBNTIKNAC
(invasive) TIVEUMIOVIOKOKKIKAG vOoou Ttapd tn BeAtiwon
ToU T0000TOU eUPoAlacoL e PPV23 an6 49% oe 70%!.
Ev ToUTOIC, pia GAAN TTOAD TIPdG@ATN TTPOOTTTIKY €PEUVA OE
TEPLOOOTEPOUG amd 27.000 aoBeveic nAikiag peyalutepng
Twv 60 gTwv otnv MPddpopn avagopd g SlateiveTal
ot o PPV23 mpoo@épel kKamola mpooTtacia Evavtl Twv
LOXQIUIKWY AYYELAKWYV EMEICOSIWV Kal TOU EUPPAYMATOC
Tou puokapdiov. O akpIE MNXAVIOUOC TTOU UTTOKELTAL
0’ aUTA TNV TPOOTATEUTIKN Spdon gival dyvwoTog, av Kat
Slatunwvovtal Sidgopeg umobEaelc.

To cuveleuyuévo mohuoakxapidiké epfolio (PCV),
mou &ekivnoe tn Siadpoun Tou w¢ 7-duvapo eBavovtag
oTNV TPEXOUCA HoP@H TOu WG 13-8Uvao, UEXPLTTIPOCPA-
Ta mpoopifovtav poévo yia madlatpikr xprion H KAVIKA
Kal epyaotnplakn gikéva tou PCV epgpavifouv oxedov
améAluta ouvekTikn BeTikn ocuoxétion. Q¢ yvwoTd, Ta
ouveleuypéva epfoa Sieyeipouv 1600 Ta B- 600 Kal
Ta T-KUTTApa, TPOKAAWVTAG éVTovn avooodIéyEpan Kal
QVOGCIOKN pviun. Av Kat glorx0n o€ xprion (wg 7-6Uvapo)
MOALG TO 2000, emépepe SPAUATIKY EANATTWON TWV TTEPL-
OTATIKWV BAKTNPIAIMIKAG VOOOU Kal HEIWON TNG PIVIKAG
(POPEINC TOU TIVEUIOVIOKOKKOU oTa TTaldId, PE Ta avemBu-
pNTa cUPPBAauaTa va Kivouvtal oTa TocooTd Tou PPV23.
H §pdaon tou emi Tn¢ pIVIKNG popeiag gixe wg amotéAeopa
™ peiwon ™ petddoon  Kal Tng emakooudng voonong
and TVEUUOVIOKOKKO OTOUG aveUPOAIOTOUC VAAIKEG.
To @avopevo auto gival yvwoTto we «avooia ayéhng»
(herd immunity)'3. E€ ioou evtunmwotako sival 1o yeyovog
OT1 0 ePPoANacuOC pe To PCV peiwoe mapdAAnAa kat tnv
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EMIMTTWON TWV LOYEVWV TIVEUUOVIWY, aTOSEIKVUOVTAG TNV
apidpopn oxéon HETA&L TOU TIVEUUOVIOKOKKOU KAl TWV
1V otV Maboyévela Tng vocou'™.

AuTi n KatamAnKTIkn emtuyia tou PCV odrynoe otn
Slepelivnon TG xopnynorg Tou aToug evAAIKEG uPnAoL
KivdUvou Kat oTa NAIKIWPEVA ATopd. [pdyuaTtl, oL TTPWTEC
peNéTeC o€ dTopa nAIkiag Avw Twv 70 eTwv Kabwg Kal og
aoBeveic pe XAl édel€av umépTepn AVOOLaKN AMAvTnon o€
oxéon e 1o PPV23'>'°, MapdAAnAa Opwe S1omotwonKe mwg
0 TTIPONYOUUEVOC ePPBOAIAcHOC e PPV23 e€acBevoloe Tnv
andvinon otnv emakéAoudn xopriynon tou cuveleuypévou
gpPohiou. Aopalwc xpeldlovtal TTEPICOOTEPEC KAl PEYA-
AUTEPEC KAWVIKEG HEAETEC (OTTw¢ n CAPITA otnv OMavéia)
nipv €€axBoUv ao@alr] CUUTIEPACUATA OXETIKA HE TNV
ATTOTEAECHATIKOTNTA TOU, OUWG Ol UTTAPXOUCEG OETIKES
evéeielc OewprOnkav emapkeic amo TNV AUEPIKAVIKNA
Ynnpeoia Tpogiuwv kat Papudkwv (FDA) mpokeiuévou
va 600¢&i —apxikd Touldylotov- n ddela xopriynong Tou
o€ evAIKeG NAKiag avw Twv 50 eTwv'.

Duoikd dev Aeimouv ol TpoAnuaATICHOL yia pia oglpd
amno {NTAUATA TTOU EVOEXETAL VA TIPOKUPOULV ETA ATTO [Ia
€VpEiag KAipakag xoprynon Tou cuveleuyuévou eoAiou
oToUC eVNAIKES. Mia Tpwtn mBavr apvnTIK CUVETTELD Elval
N KAWVIKT) QVTIKATACTAON OTEAEXWV TIVEUOVIOKOKKOU TTOU
TTPOKAAOUV SiNBNTIKA vOoOo Kat kaAUTTovTal amd 1o PCV,
amo aMa mou BpiokovTal EKTOC ToU PACHATOC KAAUYNG
Tou epPBoliou. To evdexopevo autd Sev €xel uovo Bewpn-
TIKA aia, apov éxel SlamoTwOEel TNV MPAYHATIKOTNTA,
av Kal o€ HAANOV TTEPLOPIOUEVN KAIHAKA, META amd TV
ekTeTAUEVN Xprion Tou ota maidid,. Eva dio mbavo
UEIOVEKTNUA Eival N OXETIKA TIEPIOPIOPEV OPOTUTIIKN
Kahuyn tou PCV emeidry n moAumlokoTnTa TNG Mapa-
OKEUNC TOU BETEL ~TOUAAKIOTOV ETTi TOU TIAPOVTOC- TEXVIKA
eumodia. TENOC, N apKeTA akpBoTepN TIUN TOU Umopei va
anmoTeAéOEL AVAOTAATIKO TTapdyovta yia tn S1dsor Tou
O€ XWPEG UE TIEPIOPIOPEVES OIKOVOUIKEG SUVATOTNTEG, AV
kat umdpyouv evdeielg ott n Stapaivopevn vPpnAdtepn
amoteheopatikotnTa Tou PCV Ba pmopolioe va 1o avadeiéel
WG TN CUUPEPOTEPN EMAOYN .

Ave€aptnTa amd Ta {NTHUATA TIOU apopouV TNV EMAOYH
TOU TUTIOU TOU £lPBoAiou, N abénon tou epPoAiacol oTov
evdelkvudpevo mANBuouo €xel peyain omoudaidtnta. Ta
OTATIOTIKA 0TOIXEia TTou SiaTiBevTal deixvouv onuavTikn
UOTEPNON TOU TTOCOOTOU TWV EUBOAIA{OMEVIWV ATOUWY
aKOuN Kal oTI¢ opddec uPnAoL Kivduvou Kal dpa uTidp-
XOUV onpavTika meplbwpta BeAtiwong tng kAALYNG'™. Q¢
mBavég ANoeLG TpoTeivovTal N KaBiEpwan TN TauToXPovNnG
XOPNyNong Tou avTypurmikoU KAl avTIITVEUOVIOKOKKIKOU
gUPBoAiou Kal N amoTeAECUATIKOTEPN OPYAVWON TOU EV-
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SovoookopElaKkoU uoAlacpou®?,

Ot mpoPAnuatiopoi autoi gival Hev onUavTIKoi, aAAd
Ba Tav adiko va PEWoOoLV TIC TTPOOSOKIES TTOU TTIPOKU-
TITOLV amo TNV €yKplon Tou PPV mpog xpron Twv evnAiKwv.
Avtifeta, n aiol6doén mpoorntikr Ba mpémnel va diatnpnBei
kaBwc ouykevtpwvovtal AdN alémoTec PIBAIOYPAPIKES
evOei€elc 011 0To Aueco péNoV Ba urtdp&ouv Kal AANEG
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TIPOTACEIC (T1.X. EUPONIA TTPWTEIVIKAG BAaong) Tou Ba Bel-
TIWVOUV AKOUN TTEPIOCATEPO TIC SUVATOTNTEG TTPOANYNG
TNG TTVEURIOVIOKOKKIKAG VOOOU.

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)
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Itis widely accepted that infections of the lower respiratory tract represent
a significant factor of morbidity and mortality. In particular, pneumococcal
pneumonia bears a mortality rate of 15-20% which increases to nearly 60%
in elderly'. In USA, the economic burden of the disease is estimated to be
1.3-2.2 billion dollars per year. The disease claims more than 1.6 million
lives yearly, mainly among young children and elderly people. In Europe,
the incidence of pneumococcal pneumonia appears to be higher than in
other continents? As it is projected that in 2050 the percentage of people
aged above 65 years will reach 30.3% of the total European population
(2000, 15.7%), it could be easily concluded that prevention of pneumococcal
disease is by far more preferable than therapeutic intervention.

The cornerstone for prevention is the composition and wide uptake
of a safe and effective vaccine. In adults, the current practice is based on
the administration of the 23-valent polysaccharide vaccine, licensed in
1983. It contains purified pneumococcal capsular antigens from 23 types
of pneumococcal bacteria that cause 88% of bacteremic pneumococcal
disease. Immune response, including enhanced opsonization, phagocytosis
and bacterial killing, is mediated through the activation of B-cells. Due to
the T-cell independent immune response, polysaccharide vaccine does
not induce neither immune memory nor mucosal immunity and devoid
of booster effect. The safety of PPV23 is well documented and adverse
events are usually mild and self-limited, including mainly local reactions.
On the contrary, the vaccines’ efficacy was always a controversial issue, as
many studies report that antibodies production (or even their functional
activity) in elder or immunocompromised patients’ lies well beneath the
desired level*>. Certain (but not all) studies conclude that the gradual fall of
antibody titers 5-10 years after initial vaccination is not restored by repeated
administration of the vaccine®. In accordance to these discrepancies, clini-
cal studies report conflicting results’. In a number of publications, PPV23
appears to offer significant protection against non-bacteremic pneumonia,
while others (mainly metanalyses) conclude that protection is minimal, if
any®°.The effectiveness of PPV23 against bacteremic pneumonia is reported
as considerable, being 63-83% for all adult population but only marginal
(0-42%) for high-risk patients'®. Notably, a recent 8-years long epidemiol-
ogy study conducted at two counties in UK revealed an increase of invasive
pneumococcal disease despite the improved uptake of PPV23 from 49%
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to 70%"". Nevertheless, a very recent interim report of an
ongoing prospective study including more than 27,000
patients of >60 years of age, suggests that PPV23 appears
to be somewhat protective against ischemic stroke and
acute myocardial infarction'>. The underlying mechanism
of such protection is unknown, although several explana-
tions are proposed.

Conjugated polysaccharide vaccine (PCV) on the
other hand, initially licensed as 7-valent and currently
as 13-valent, until recently was offered only for children
use. PCV’s clinical and laboratory evaluation is highly
coherent and apparently positive. It is documented that
conjugated vaccines are able to activate both B- and T-
cells, eliciting strong immune stimulation and inducing
immune memory. Although PCV was introduced in clinical
use quite recently (2000), it has already proved its effec-
tiveness in reducing both bacteremic pneumonia rates
and nasal carriage in children, while being safe as much
as PPV 23.The reduction in nasal pneumococcal carriage
decreases the bacterial transmission and induces what is
referred as“herd immunity”i.e.immunizing a proportion
of the population in the community reduces the disease
in unvaccinated individuals'. Equally impressive is the
observed reduction in viral pneumonia rates, suggest-
ing a strong interplay between pneumococcus and viral
pathogens in the pathogenesis of the disease'.

The remarkable success of PPV has raised the interest
in the possible use in high-risk adults and elderly people.
Indeed, initial studies in individuals above 70 years of
age and COPD patients suggest that PPV elicits superior
immune response to PPV23'>16, However, it was also re-
vealed that prior vaccination with PPV23 attenuates the
subsequent response to conjugated vaccine. There is no
doubt that more and larger clinical studies such as CAPITA
project in Holland are required before the extrapolation
of safe conclusions about the actual efficacy of the PPV
in adults. Nevertheless, the already existing evidence was
considered by the FDA as adequate to justify its approval
for prevention of pneumococcal disease in adults aged
50 years and older"’.

Of course there are concerns about some negative
consequences that could rise from a potentially wide
uptake of the conjugated vaccine in adults. First, a replace-
ment of covered pneumococcal serotypes by others, not
included in the vaccine is quite possible to occur. This is
not only a theoretical speculation, since it is documented
that actually happen (although at limited extent) after
the wide spread of PPV vaccination in children. Another
possible disadvantage is the relatively narrower serotype
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coverage provided by the currently available 13-valent PPV,
due to manufacturing difficulties rising from its complex
composition. Finally, conjugated vaccines are consider-
ably more expensive, setting barriers to their availability
in countries with limited resources. Nonetheless, there are
indications that the expected greater effectiveness could
designate PPV as a cost-effective choice’.

It has to be underlined that beyond issues related to the
right choice of pneumococcal vaccine, an improvement of
vaccine's uptake is of greatimportance. According to the
existing data, the percentage of vaccinated individuals in
high-risk groups is still quite disappointing and, thus, there
is still room for substantial improvement'. Possible solu-
tions include the simultaneous administration of influenza
and pneumococcal vaccine and the implementation of
effective strategies to augment in-hospital vaccination?%',

Although the above mentioned concerns are of cer-
tain importance, yet they are not sufficient to blur the
expectations raised by the recent approval of PPV for
adult use. Moreover, there is accumulating evidence that
reliable alternatives (such as protein-based vaccine) will
be available in the near future, improving even further
our ability to prevent pneumococcal disease.
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MEPIAHWYH. To KAnviopa TOU Talydpou anoTeAEi TV KUpLa amotpé-
Piun aitia Oavdrou. MoAMoi kanmvioTég mpoomaBouv va dlakoyouv To
KATVIoPA KABE Xpovo, aAAd N VIKOTivN gival plia ouaia Tou mpoKaAei
e€aptnon Kat avoyn. To NAEKTPOVIKO Talydpo mpoopata €lorxon
otnv eNAnVIKR ayopd Kat amoTeAei éva Kauto Oépa mou €xel dnui-
oupynoel maykoouia cu{itnon. O GKOMA¢ TNG AVACKOTNGNG gival
va e€nynoou e Ti ival To NAEKTPOVIKO Talydpo, va eAéyEoupe av
gival ao@AAnG Kal amoTEAEGUATIKNA N XPiON TOU Ki AV TTPAYUATIKA
Boria otn Siakomn i} TOUAAXIOTOV GTNV EAATTWON TOU KAMVIGHATOG,
Mvevuwv 2012, 25(3):268-271.

EIZATQrH

To KATVIOA TOU TOlydPou amoTeNE( TNV KUpLA amoTpePiun artia Bavatou
ME ONUAVTIKOTEPEG aAlTieC BavdTou amd To TOlyApo va AmoTeAOUV Ta Kapdi-
AYYELOKA VOOHOTA, O KAPKIVOG TOU TTVEURIOVA Kal N Xpovia ATTOQPAKTIKN
MvevpovomndBela (XAIM)2 O KanmvioTEC TTOU oTapatoly va Kamvi{ouv pel-
wvouv tov kivbuvo avantuéng kat Bavatou amod voorjpata mou oxetiovtal
ME To KATVIopa (tobacco-related diseases)**.

‘Exel Bpedei mwg mepimou 70% twv KamvIoTwy loxupifovtal mwg BéAouv
va S1akOPOULV TO KATIVIOHA KAl TIWG TIEPIOCOTEPOL aTo 40% mpoonabnoav
va SlakOPouv Tov TEAEUTAIO XpOVOo Kal TTWE OKOTIIUA OTAPATNCAV va Ka-
miviouv yla TouldyioTov pia nuépa’. H vikotivn Opwg givat pia Yuxotpdmog
oucia mou pokaAei e€dptnon kat avoyn. X& 10-15 deutepoenta amd tnv
€vapén Tou KanmviopaTtog n VIKOTivN anmoppo@dtal TNV AlaTIKI por| Kal
AUECA PTAVEL OTOV EYKEPANO , OTTOU SpA OTOUG VIKOTIVIKOUG XOAVEPYIKOUG
untoSoxei¢, pe amotéleopa éva mARBog emdpdoswv OMwe n Peiwon Tou
Aayxoug, To aiobnua xaAdpwaong Ki euxapiotnong, n peiwon g 6peéng
Kal n avénon tng eypriyoponc. & MEPIMTWON Amouciag TN VIKOTIvg, O
KATIVIOTAC eMBUPE] TOAD Ta TOYApa Kal TOPOUGCIAlEl CUUMTTWHATA TOU
OUVSPOHOU OTEPNONG TNG VIKOTIVN .

KaBe KAVIKOC ylaTpdc Ba TTpémel va pwTd ToUug aoOEVEIC TOU yia TNV Ka-
TIVIOTIKI} TOUG KATAOTAON KI, av auToi Kamvi{ouy, va pwtd yla tnv npoébeon
OlaKOTAG. Oa TTPETEL VA EKTIA TN XPriON TOU TOLYAPOU armo Toug aoBeVveic, Tnv
emOBupia S1aKOTAC, TO I0TOPIKS TTPONYOUUEVWY TIPOCTIABEIWV SIOKOTING, TIG
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peBOSoUE TIOU XPNOIHOTIOIONKAV KAl TNV AMTOTEAECHATIKO-
td touc. Exel Bpebei mwe o cuvduaoudS CUPBOUAEUTIKNG
Bepamneiag CUPTITEPIPOPAG KAl PAPMAKEUTIKNG Bepareiag
(umokatdoTata vikoTivng, Bourpormiovn 1 Bapevikiivn )
€xel Ta KaAUTEPa amoteAéopata amd OTt kKaBs pébodog
Eexwplotd yia tn Slakomn Tou Kamviopatog’.

Mepimou 80% Twv KATVICTWY 1OV TipooTiafolv va
S1akoYouv pdvol Toug To KATVIoa uTtoTpomialouy péoa
OTOV MPWTO YAVA ATTOXNG Kal Hovo 3-5% mapapévouv
MOKPLA Ao TO TOYAPO UETA amto £€L Urvec. Ta mpoiovta
yla Siakomr tou totydpou auvédvouv tnv mbavétnta
S1aKOTING O€ ATTOPACIOUEVOUC KATIVIOTEC, AN, e€arTiag
e xpoviag unotpomalovoag euong NG e€apTnNong amo
To TOlydpo, givatl adlap@ioBiTnTn n avaykn yia VEEC Kal
OTTOTENECUATIKEC TIPOOEYYIOELC Y1a TN SIOKOTT TOU KATIVI-
opatoc. Mpdogata 10 nAekTPoVIKd Tolydpo (electronic
cigarette 1j e-cigarette) €10rx0n otnv eANA\nvIKr} ayopd
kat SiapnuifeTal we ‘hic ATTOTEAECUATIKI) GUOKEUN Yld
N S1aKoTr Tou Kanviopatog. To NAEKTPOVIKO TOlyapo
gival éva KauTto Béua Tou £xel SnIoVPYROEL TAyKOoUIA
ou{rATnon/aueloBnTnon pe KAmoleg apxEg va BENouv va
TO amayopeVOOLV 1] TOUAAXIOTOV va TO EAéyEouv. Z€ auTh
NV avaockomnnon a mpoomnabricoupe va eEnynoouie
Tl €ival To NAeKTPOVIKS TOYApo, va eAéyEoupE €dv gival
0O0@OAANG KAl ATTOTEAECHATIKH N XPrioN TOU KL av Tpayua-
TIKA BonBa otn Slakomn rj TOUAAXIOTOV OTNV EAATTWON
TOU KamviouaTtog.

TIEINAI TO HAEKTPONIKO TZITAPO ?

To nAektpoviko Ttotydpo (e-Cigarette) eival pia nhe-
KTPOVIKH ouoKeLr Slavorig vikotivng (electronic nicotine
delivery device, ENDD) mmou Aeitoupyei e pmatapia Kat
polddlel pe oupPatiko Tolydpod. Metatpénel £éva uypo
TIOU TIEPIEXEL VIKOTiVN O€ aTUO (vapour) mou pmopei va
glomveuoBei. AnuiovpyriOnke pe okoméd va HiunOei to
oupPatikd totydpo xwpeic Ti¢ emPAaPeic ouvémneleg Tou
Kamviopatog tolydpwv. Xuxva dtagnuioelg tovi(ouv tnv
AmouUCia CUPTTTWUATWY OTEPNONG KE TN XPron Tou, Ka-
VOVTAC TO EAKUOTIKO O€ KamvioTéG ou oxedidlouv va
S1aKOYOUV TO KATIVIOUO®,

O Baotkog oxedlaoud¢ Tou NAEKTPOVIKOU TOLYAPOU
€lval yevikd mapopolog o€ ONeG TIC eTalpie. ArroTteleital
amd éva mAaoTikO CwAva, £éva nAeKTpovIKO ototxeio Bép-
pavong, £va QuGiyylo TTou TIEPIEXEL VIKOTIVI, TIPOTTUAEVIKN
YAUKOAN (propylene glycol) kat vepo, pia emavagopti(o-
pevn pnatapia Abiou kal éva Bdhaud atpomoinong ue
pia pepPBpdvn yia tnv amofoAr twv Slapdpwv dxpnotwy
OUCTATIKWV'?. KATTOLa NAEKTPOVIKA TOLYAPa £X0UV €Va PWG
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oTNV AKpn TOUG TTOU avA el dTav 0 XPrioTNG EICTIVEEL, WOTE
va HOLACEL PE TNV KAUTPA TOU TTPAYUATIKOU TOLYApOoU TToU
kaiyetal. To StaAupa Tou Quaotyyiou Bepuaivetal, otav
EVEPYOTIOLEITAL TO NAEKTPOVIKS OTOlXEIO B€épavong, Kal
Snpoupyei kamvo mou elomvéeTal and 1o xpriotn. Me tov
TPOTIO AUTO, N VIKOTIVN ATTO TOUC TVEUOVEC PTAVEL TTIOAU
YPriyopa oTov eYKEPAAD.

H TIEPIEKTIKOTNTA TNG VIKOTIVNG TOU UOLYYIoU TTOIKIANEL
META&V TWV KATAOKELAOTWY, aAANA Kal oTnv iSla eTaipia kat
ouxvA 0To SIdAV A AUTO TPOCTIBEVTAL XNUIKA TIPOCHOETA
Kal apwpata (MoIKINieg pdpkag Totydpwy, GOKOAATA, KAPEC,
pévTa, @pouTa)''. H mepLEKTIKOTNTA VIKOTIVNG UITOpPEi va
ToIKIAAEL amd kaBolou éwg 16-18 mg avd guoiyyto. H
TIPOTIUAEVIKI YAUKOAN (propylene glycol) ivail to xnuiko
TPOOHETO TTOU XpNnOoIHoTIoLEITAL Yia TN Snuloupyia Tou
TEXVNTOU KATVOU, WOTE TO NAEKTPOVIKO va poLAlel e
TIPAYUATIKO TOlYyAPO OTNV EUPAvVION.

EINAI AZOANEZ TO HAEKTPONIKO TZITAPO?

Ot TTANPOPOPIEC Yia TNV AOPANEIQ TOU NAEKTPOVIKOU
TOlydpou &ival TTEPLOPIOUEVEG. TO NAEKTPOVIKO TOLYApOo
{owg va gival Atyotepo BAafepd amd to KAMVIoUA Tou
TOLYApPOoU, Eival OUWCE TTIO ETTIKIVOUVO aTTO TNV EIOTIVEOEVN
vikotivn(nicotine inhalers)8. MapoAa auTtd Ta NAEKTPOVIKA
Tolydpa Sev kKataokeudalovTal CUUQWVA UE TIC UPNAEC
TPOSIAYPAPES TIOU UTTOKEIVTAL TA UTTOKATACTATA VIKOTIVIG
Ao TIG PAPUAKEUTIKEG ETAIPIEG KAL O EIOTIVEOUEVOG KATIVOG
mMOavwe va mepLEXEL ouaieC EVOEXOUEVWE ETTIKIVOUVEG. €
pia mpdo@atn HEAETN N XPrON TOU NAEKTPOVIKOU TOLYApou
yla 5 AemTd 0€ LYIEIG EVANIKEG KATIVIOTEG PpEOnKE va €XeL
emidpaon oTnv MVEUUOVIKI AEITOUpYia KAl OTO TTOGOCTO
Tou ekmvedevou povoéeldiou Tou alwtou (FeNO) mapod-
Mola UE AUTH TOU CUMPaTikoL Tolydpou'2.

O Opyaviopog Tpogipwy kal Qappdkwv Twv Hvwpévwv
MoArtelwv (United States Food and Drug Administration,
FDA) e€€@paoe TV avnouyia mwg eKTOg amod Tn Slavoun
VIKOTIVNG, 0 KATTVOC (OWC va HETAPEPEL KAl NN TTIBaVWC
empPAapn ovotatikd. Avaluoelg Tou FDA €6eiéav nw¢ ta
NAEKTPOVIKA TOLYAPA UITOPEL VA TIEPIEXOUV KAPKIVOYOVEG
ouvoieg, 6mwe vitpolapiveg (nitrosamines), GToIXEia TOU Ka-
mvoU mBavwe empPAafri otov avBpwro, 61w n avapacivn
(anabasine) kat n Bta-vikotupivn (beta-nicotyrine), kat
To&IKA XNUIKE, 6TwG N S1eBulevikn YAUKOAN (diethylene
glycol), mou &ival cuoTaTIKO TTOU XPNOIMOTIOLE(TAl OF
AVTIPUKTIKA'S. AKON Slamotwnke Mw¢ Quoiyyla pe
NV évdelén ‘kabdhou vikotivn mepleixav xapnAd emimeda
VIKOTivnG'3. EmmpocBeta n mpoéheuon TN VIKOTIVNG Twv
PUOLYYIWV ATaV ap@ioAn kat Sev xpnotpomolouviav



270

TTAVTOTE PAPUAKEUTIKOU TUTTOU VIKOTivn.

‘EkTo¢ and tnv avaluon tou FDA, o€ pia perétn amd
™ Néa ZnAavdia SlamotwOnke Twe 0 Kamvog amod éva
TUTTO NAEKTPOVIKOU TOLYApOoU TepleiXe aKETAASEHON Kal
uSpapyupo™. Mapola autd UTApXOUV UENETEG TTOU On-
Awvouv nwc ta emineda VitpoldUIVwV 0TA NAEKTPOVIKA
Tolydpa ival 500-1400 @opéc xaunAdtepa amnd &tl Tou
OUPBATIKOU TOIYAPOU Kal TTWE TTAPOAO TIOU Ta TpEXoVTa O¢-
Sopéva gival avemapKr yla va GUUTIEPAVOUV TNV ac@AAELa
TWV NAEKTPOVIKWY TOYAPWY, PAIVETAL TIWE AUTA ival TTIO
aoc@AAr amo Ta amAd Tolydpa Kat n To§IKOTNTA ToUC iowE
V0 UITOPEL VA CUYKPIOED UE TWV TTPOIOVTWY UTTOKATACTAONG
VIKOTivNG. Mapamépa HeAETEC OUWC lval amapaitnTeg yia
TNV €KTiINOoN TG Ao@ANELAC TOUC'.

To ZentéuPplo Tou 2010, o FDA éotelle évav onua-
VTIKO apIBO EMOTOAWV O€ TTPOUNOEVUTEC NAEKTPOVIKWV
Tolyapwv yia pia metada mapapacewv tng Opoomovdia-
K¢ NopoBeoiac Tpogiuwy, Oapudkwy Kat KAAAUVTIKWV.
Kamolot amnoé toug mpopnBeuTéC xpnotpomololoav Tn
OUOKEUN Yla TN HETAPOPA EVEPYNG PAPHOAKEUTIKNAG OU-
olag, mapafiacav Toug Kavoveg KAAC KATAOKEUN G TOU
TIPOIOVTOC Kal éKavav avemaAnBgeutoug BepameuTikoug
IOXUPIOPOUG.

MNpénet va onuelwBei mwe ta StaApata yia TNy ena-
vanAfipwon Twv Quaolyyiwv Bpiokovtal o€ YIKPA Hmou-
KAALg, Eival apwpaTIopéva ws @pouTa, Sev £XOUV KATTaKL
ao@aleiag yia ta maidid kat o kivduvog dnAntnpiaong
n umepdoooloyiag sival mpogavrc. Ta StaAvpata givat
TTOAU GUUTTUKVWHEVA KAl TIEPIEXOUV UYNAR TIEPIEKTIKOTNTA
VIKOTIVNG avd purmoukdAt (500-1000 mg vikotivng/30 ml).
H Bavatneopa §6on vikoTivng yla Toug eVAAIKOUG gival
30-60mg (LETA a6 KATATIOON) KAl Yia Ta TTatd1d povaya
10mg.

Ta nAektpovikd totydpa Sev amedeuBepwvouv mapd-
TAEUPO PELA Kamvou (side-stream tobacco smoke), alhd
KATTOL0G KATIVOG eAeuBepwveTal oto TEPIBaAAov étav o
KAMVIOTNG eKTTVEEL Ot EMMTWOELG AUTOU TOU KAmvou wg
SeutepomaBég 1 TpitoyevEG KAmviopa Oev EXouv HeNETN Okl
akoun. Ot mo ouvnBilopéveg avemBUuNTEC emMOPATEIS
META TO KATIVIOMA TOU NAEKTPOVIKOU TOLyApOoU gival n
&npooToypia, 0 epebioudc Tou Papuyya Kat o ENpoc Prixag®.

H Eupwmaikn Mveupovoloyikr Etaipia (European Res-
piratory Society, ERS) avtitiBetat otn xprion Tou Totydpou
KOL TWV 1N EYKEKPIUEVWV TTPOTIOVTWVY SIAVOUNG VIKOTIVNG,
ouMITEPIAAKBAVOEVOU KAl TOU NAEKTPOVIKOU Totydpou'’.
H EA\nvikn MNveupovoloyikn Etaipia ocupPadicel pe tig
Béoe1c Tn¢ Eupwmnaikng Mveupovoloyikng Etaipiac'e.
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BOHOA TO HAEKTPONIKO TZITAPO
2TH AIAKOMH TOY KATMNIZMATOX?

Ta NAEKTPOVIKA TOlYApa OXeSIA0TNKAV UE OKOTIO TN
XOpPrynon VIKoTivng xwpig Tn xprion totydpou-kamvou. Ot
avBpwmo ayopdlouv To NAEKTPOVIKO TOLYAPO YIa I TTOLKI-
Aa Aoywy, 6mwg n mpoomdBela va SlakdPouv To KATVIoUA,
Va UImopoUV va Kamvi{ouv o€ TIEPLOXEG TTOU eV EMITPETETAL
TO KATIVIOMQ, KAl Yla VA armo@Uyouv Tnv ékBeon oTtov Ka-
mvé Tou Totydpou. H xprjon tou nAektpovikoL Tolydpou
w¢ Bepareiag yia Tn SlaKoTH ToU Kamviopatog Oev €xel
SiepeuvnBei emionua Kat yia to Adyo auto o Maykoopiog
Opyavioudg Yyeiag (World Health Organization) {itnoe
OTIG ETAIPIEG VA PNV KAVOUV BEpaTeUTIKOUG IOXUPLIOHOUG ™.

H xprnon tou nAektpovikoU Tolydpou Bpébnke va
ENATTWVEL TNV EMOUMIA Yl KATIVIOMA PETA amO amoxn
piag vixTag amo To Totydpo, OTaV CUYKPIONKE JE EIKOVIKO
@Aappako 1 To cupPatikd Tolydpo, Kal gixe amoTéAeopa
TTAPOUOLO E TIG EIOTIVOEC VIKOTIVNGE. Mia AAAN peNETN
S1amMioTWOE TWE TO NAEKTPOVIKO TOYAPO HEIWOE TN Xprion
Tolydpwv Kal BoriBnoe oTnv eEAATTWGoN TOU KATVIOUATOC
KOl OTNV Aoy ATO TO KATIVIOHA XWPIG EPPAVN ERPAvIon
CUUMTTWHATWY oTépnong?. EmmpdoBeta moANoi XprioTeg
TOU NAEKTPOVIKOU TOIYAPOU AVEPEPAV TTWG N CUOKEUN
Tou¢ BonBnoe va S1akoYPouv 1 va JEIWCOUV TO KATTVICHA
KOl TO €KPIVAV TIEPIOOOTEPO EVVOIKA OE OXEON ME TA QU-
ToKkOAMNNTa VIKoTivng A TN Boumpomdvn's. Mapdia autd
OMWG €xel Ppebei g xperdletal peyalutepn mpoonddela
oTnv €lonvon (PouENYUa) 0To NAEKTPOVIKO TOlyApo
mapd o0To CUMPATIKO, OTI ATTAITEITAL AKOUN UEYOAUTEPN
npoondbela yia Tn Snuiovpyia kamvou Katd tn Stdpkela
TOU KOTVIOMATOC KAl TTWG AUTO (0WE va £XEL AVETTIOUUNTEC
emdpdoelc 0TV LyEia?. ZTNV MAPATIAVW UENETN TEONKE
TO £PWTNHA YIA TO AV TA NAEKTPOVIKA TOLYAPA UITOPOUV
va givat XpAoIUd we NAEKTPOVIKEC CUOKEVEC SLAVOUNG
VIKOTIVNG, aQOU 1 ATOTEAEGUATIKOTNTA TOUG OTNV TIAPA-
ywyn Kamvou (aerosol) katd tn SidpKela ToU KanviouaTog
eAaTttwvetal Kat £Tot n Socoloyia Sev gival opoldpop®n
Katd tn StapKela Tou Xpodvou?,

‘Eva akopn onpavtiko B€pa gival To yeyovog mwg
n MPowbinon TwV NAEKTPOVIKWY TOIYAPWY UTOPE( va
gvioxVoel oTta matdld Kal 0TouG EQRBOUG TO PAVUUA TTWG
To Kamnviopa &gy gival emikivduvo, avdvovtag Tov Kivou-
vo €£dpTNong amo TN VIKOTivn Kal Xpriong Tou Kamvou.
Yridpxouv UENETEC OTIC OTToieC PpEBnkKe WG €vag TTOAU
MIKPOG aplBpoG avBpwmwy mou gixav XpnolUOTIOLINOEL
NAEKTPOVIKO TOLYAPO —KUPIWG EKEIVO PE VIKOTIVN- Sgv
gixav kamvioel ToTé 010 MAPeNBOV?E, O1L vEOL WG UTTOPE(
va BgwpPriooLV TO NAEKTPOVIKO TOLYAPO TTIIO EAKUOTIKO,
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av Bswprjoouv Mwg givat mo acParéc amd ta cuyBatikd
Tolydpa Kat Babpiaia va Xpnotomolriocouy TUmous uhn-
AOTEPNG TIEPIEKTIKOTNTAG OE VIKOTIVN Kal 0T CUVEXELD
VA TTIPOXWPEHOOULV OTO GUUBATIKO TOLYAPO, apoUl n avoxn
TOUC OTNV VIKOTIVN au€dveTtar®,

To KATIVIoUA €ival KATLTTOAU TIEPICOATEPO ATTO TO ATTO-
TéAeopa NG e€ApTNONG TNG VIKoTivNng. Eival pia ouvriBeia
TTou TEPINAUPBAVEL Eva TEAETOUPYIKO TTOU KABE KATIVIOTIG
oXeTiCel pE TNV KaBnuePvotnTd Tou. H Slakom Tou Ka-
TIVIOMATOG e éva TTPoiov TTou Jolddel pe To cupfBatiké
TOLYAPO (0WG VA QVTIKATAOTAOEL HEPLKA KATIOLEG ATTO TIG
ouvrBeteg Tou oxeti(ovtal Pe To KATVIopd, dev aAadel
OuwWG Tov TPOTTOo {WNG KAl OKEYNG TWV KATTVIOTWY HAKPLA
and To Toly4apo.
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2YMIMEPAZMA

OL KamvIoTEG TTOU €XouV amogacioel va Slakoyouv
10 Kamviopa dev Ba mpémel avtald&ouv éva Kapkivo-
yovo Tpoidv pe €éva AANo, aAAd va XpNGOIHOTIOI OO0V TIG
peBoboug Slakomng kanviopatog mou €xouv amodeixOei
TIWG Eival Ao@ANAG KAl ATTOTEAECUATIKESE. Méxpl va gival
S1a0¢o1ua mapamavw OTOIKEIN YIa TA NAEKTPOVIKA TOLYdA-
Pa, N Xpron toug Sev UMopEi va cuoTAVETAL WG Bepareia
SlaKoTNG A LEIWONE TOU KATVIOUATOC.

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)
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SUMMARY. Cigarette smoking is the leading preventable cause of
mortality. Every year many smokers try to stop smoking, but this is
difficult as nicotine is a psychoactive agent that causes dependence
and tolerance. The electronic cigarette or e-cigarette was recently
introduced on the Greek market and it has become a hot topic that
has generated global debate with the authorities. The aim of this
review is to explain what the e-cigarette is and to examine its safety
and efficacy in smoking cessation or reduction. Pneumon 2012,
25(3):272-275.

INTRODUCTION

Cigarette smoking is the leading preventable cause of mortality. The
main causes of smoking-related mortality are cardiovascular disease (CVD),
lung cancer, and chronic obstructive pulmonary disease (COPD)"2 Smokers
who stop smoking reduce the risk of developing and dying from tobacco-
related diseases*. In various surveys almost 70% of smokers claim that
they want to quit, and more than 40% report they had tried to quit in the
last year and intentionally did not smoke for at least one day®. Nicotine,
however, is a psychoactive agent that causes physical dependence and
tolerance. Nicotine is absorbed into the bloodstream within 10-15 seconds
of initiation of smoking and flows immediately to the brain, where it acts
on nicotinic cholinergic receptors, producing a range of effects, including
anxiety reduction, relaxation, pleasure, appetite suppression and cognitive
enhancement. In the absence of nicotine, a smoker develops cravings for
cigarettes and symptoms of the nicotine withdrawal syndrome®.

Clinicians should ask all their patients if they are smokers and if so,
whether they are interested in quitting. Clinicians should also assess the
pattern of tobacco use of the patients, their desire to stop smoking, and
the history of their previous attempts at quitting, including the methods
used and their effectiveness. It has been found that the combination of
behavioural counselling and pharmacotherapy (with nicotine replacement,
bupropion or varenicline) produces better results than either method alone
for smoking cessation’.

Approximately 80% of smokers who attempt to quit on their own relapse
within the first month of abstinence and only 3-5% remain abstinent after 6
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months®. The use of smoking cessation products increases
the chance of committed smokers to stop, but, because
of the chronic relapsing nature of tobacco dependence,
the need for novel and effective interventions for smok-
ing cessation is unquestionable. Recently, the electronic
cigarette or e-cigarette was introduced commercially on
the Greek market. This has been advertised as an “effective
smoking cession device' The e-Cigarette is a hot topic
that has generated global debate with the authorities
wanting to ban or at least regulate it. This review article
explains what the e-cigarette is and examines its safety
and efficacy in smoking cessation or reduction.

WHAT IS THE E-CIGARETTE?

The e-cigarette is a battery-powered electronic nicotine
delivery device (ENDD) visually resembling a cigarette®. It
converts a nicotine containing liquid into a vapour that can
beinhaled. It was developed with the goal of mimicking
a conventional cigarette without the harmful effects of
tobacco smoke. Advertisements often emphasize the lack
of withdrawal symptoms in e-cigarette users, making it
attractive to smokers who are planning to quit®.

The basic design of the various e-cigarettes is generally
similar. They consist of a plastic tube, an electronic heat-
ing element, a cartridge containing nicotine, propylene
glycol and water, a lithium battery and an atomization
chamber with a membrane to suspend ingredients™. Some
e-cigarettes contain a light on their tip which glows when
the user puffs, to resemble the burning end of a cigarette.
The solution in the cartridge is heated when the battery-
powered heater is activated, and produces a vapour that
can then be inhaled by the user, delivering the nicotine
to the lungs and reaching the brain very quickly.

The nicotine content of the cartridges varies between
different manufacturers and within the same brand, from
no nicotine to 16 to 18 mg per cartridge. Usually chemical
additives and flavours (such as various brands of tobacco,
chocolate, coffee, mint or fruit) are also introduced into
the cartridge'". Propylene glycol is the chemical that is
added to generate artificial “smoke” to simulate the ap-
pearance of using a “real” cigarette.

ARE E-CIGARETTES SAFE?

Information on the safety of e-cigarettes is limited.
E-cigarettes are probably less harmful than tobacco
smoking, but they are more dangerous than medicinal
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nicotine inhalers®. E-cigarettes are not manufactured ac-
cording to the high standards imposed on pharmaceutical
companies and the inhaled vapour may contain impurities
that may be dangerous. In a recent study, the use of an
e-cigarette for 5 minutes was found to have an impact
on pulmonary function tests and the fraction of exhaled
nitric oxide (FeNO) of healthy adult smokers similar to
that of tobacco smoking'.

The US Food and Drug Administration (FDA) was
concerned that in addition to nicotine delivery, the va-
pour may provide exposure to other potentially harmful
volatile components. Various analyses conducted by the
FDA showed that e-cigarettes may contain carcinogens,
including nitrosamines, tobacco-specific components
possibly harmful to humans, such as anabasine and beta-
nicotyrine, and toxic chemicals, such as diethylene glycol,
aningredient used in antifreeze'. In addition, cartridges
labelled as containing no nicotine were found to contain
low levels of nicotine’. The origin of the nicotine in the
cartridges was uncertain and pharmacological grade
nicotine was not always used.

Apart from the FDA analyses, one other analysis in
New Zealand showed that the mist from one brand of e-
cigarette contained acetaldehyde and mercury'. Certain
studies, however, report that the levels of nitrosamines
in e-cigarettes are 500-fold to 1,400-fold lower than the
levels measured in regular cigarettes, and conclude that
although the current data are insufficient to confirm
that e-cigarettes are safe, they appear to be much safer
than regular tobacco cigarettes and their toxicity may be
compared to that of the conventional nicotine replace-
ment products. Further studies are needed to assess
their safety™.

In September 2010, the FDA sent a number of warn-
ing letters to e-cigarette distributors regarding several
violations of the Federal Food, Drug, and Cosmetic Act.
These violations included use of the devices to deliver
active pharmaceutical ingredients, disregard of good
manufacturing practices and making unsubstantiated
drug claims.

The e-cigarette may constitute a hazard for children.
Solutions for the cartridges are often fruit-flavoured and
are marketed in small bottles without a child safety cap,
and consequently the risk of poisoning or overdose is
evident. The solutions are very concentrated and one
bottle may contain a very high dose of nicotine (from 500
to over 1,000 mg of nicotine/30 ml). When swallowed,
the lethal dose of nicotine for adults is 30-60mg and for
children only 10mg.
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No side-stream tobacco smoke is released by e-cig-
arettes, but some vapour is released into the air as the
smoker exhales. The impact of this vapour as second-hand
or third-hand“passive smoking”has not been investigated.
The most frequently reported direct adverse effects of the
e-cigarette are dry mouth, throat irritation and dry cough'.

The European Respiratory Society (ERS) has also issued
a statement opposing the use of all tobacco and unap-
proved nicotine delivery products, including e-cigarettes'’,
supported by the Hellenic Thoracic Society™.

DOES THE E-CIGARETTE HELP SMOKING
CESSATION?

E-cigarettes were designed for the purpose of nicotine
delivery without tobacco use. People buy e-cigarettes
for a variety of reasons, such as trying to quit smoking,
“smoking”in smoke-free zones and eliminating exposure
to smoke. The use of the e-cigarette as an intervention for
smoking cessation or as an aid to long-term abstinence
from tobacco has not been formally investigated and for
this reason the World Health Organization (WHO) has
requested the companies producing e-cigarettes not to
make any therapeutic claims™.

The use of e-cigarettes was found in one study to
decrease the desire to smoke after overnight abstinence,
when compared with a placebo or conventional ciga-
rettes and to have an effect similar to that of the nicotine
inhaler®. Another study suggested that the e-cigarette
suppressed cigarette use and helped smoking reduction
and smoking abstinence with no apparent increase in
withdrawal symptoms?'. In addition many e-cigarette
users have reported that this device helped them to quit
or reduce smoking and compared it favourably with both
the nicotine patch and bupropion'. One report noted,
however, that e-cigarettes require stronger suction to
smoke than conventional cigarettes, needing an increase
in the puff strength to produce aerosol during smoking,
which may result in adverse health effects®. The same
report questioned whether e-cigarettes are useful as
an ENDD, as the efficiency of aerosol production during
e-cigarette smoking was found to be decreased, making
the dosage non-uniform over time?.

Another important issue is that the promotion of e-
cigarettes may convey to children and adolescents the
message that smoking is harmless, increasing their risk of
tobacco use and nicotine addiction. Some studies found
that a very small number of the people that had ever used
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e-cigarettes and who used the nicotine-containing variety,
were never-smokers?. Young people may be attracted
to smokeless tobacco if they perceive it to be safer than
cigarettes, but then subsequently graduate to higher-level
nicotine brands or switch to cigarettes as their tolerance
for nicotine increases®.

Smoking is much more than satisfying the addicting
effect of nicotine. It is a habit that includes rituals that
smokers associate with their everyday life. A product that
resembles conventional cigarettes may partially replace
the rituals associated with the act of smoking, but will
not divert the way of living and thinking of the smokers
away from cigarettes.

CONCLUSION

Smokers who have decided to quit should not trade
one carcinogenic product for another, but they should
instead use methods for smoking cessation that are
proven to be safe and effective®. Until more informa-
tion about the e-cigarette becomes available, the use
of e-cigarettes cannot be recommended for smoking
cessation or reduction.
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MEPINHWH. Ta tehevtaia xpovia umdpyel auavopevo evolapépov
yla tn xprion pn eneppatikwv peBodwv atnv eKTipnon TnNg GAey-
MOVAG TWV agpaywywv o€ aoBeveic pe poyxiko acbua. Zripepa,
n MPOKANon MtuéAwv amotelei Tn povn Tétola uéBodo mou éxel
oagn poho otn Siayeipion Touv acOpatog. H pétpnon gAeypovwdwv
KUTTApWV Kal pecorapntwv ota mpokAnta ntieha éxel a§lohoynOei
EMOPKWG. ApKeToi Stalutoi pegorapntéc umopei va petpndolv oto
UTIEPKEIMEVO TWV TITUEAWY, OTIWG NWOIVOPIAIKEG TIPWTEIVEG, KUTTO-
POKiVEG Ko TPWTEIVEG MOV aXeTi{ovTal e TNV avadiapdpewaon Twv
agpaywywv. Hwovoiha mtuéhwv >3% amoteholv cUvnOeg Xapa-
KTNPIOTIKO TOU AoOUATOC av Kal £va MIKPO MTOGOO0TO ACOUATIKWY
Tmapouctdlel PN NWoIVOPIAIKO KUTTAPIKO TPATUTIO. TO TOGOOTO TWV
nwoivo@ilwv ota ntveha éxel OeiyOei xprioipo otnv mpAPAEYn TNG
Bpaxeiag amdvtnong oTa EIGTIVEOUEVA KOPTIKOOTEPOELSH. YTIAPXEL
ocagwc medio yia tv epappoyn Kat AAAwv SEIKTWV amod ta mrueha
otnv Kad' nuépa KAviki mpag&n. H mpokAnon mtuéAwv givat pia Kald
avekTn Kat acpalng Stadikacia Kat xel SnUOCIEVTEL Hia AVAOKO-
nnon tng peBodoloyiag tng and v Evpwmaikn Mvevpovoloyikn
Etaupeia. H gupeia epappoyn Tng mpokAnong ntuéAwv oto acdua
Kol KUpiwg oTn péTpla-cofapr vooo éxel Swael TANPOPOPIEC yIa TN
OX£0N TIVEUPOVIKIG AEITOUPYIAG KAl AEYHLOVIG TWV AEPAYWYWV, EXEL
TIPOTEIVEL VEOUG PAIVOTUTIOUG Kal £XEL KaBopioel Tolol amd auTtoug
amavtouv KaAUtepa otn cuyxpovn Bepaneia. ‘Etol, amotelei éva
emmnpdooBeto epyaleio otnv KAWVIKR Slaxeipnon Twv acOpatikwv
acBevwv. Mvevuwy 2012, 25(3):276-280.

EIZATQrH

To Bpoyxikd doBua givar pia xpovia GAEYUOVWSNG VOOOE TWV AEPAYWYWY,
n omoia xapaktnpifetal Kupiwg amd eAeyuovr, BpoyxIKn uepavTidpaotn-
KOTNTA Kal SOMIKEC AANAYEG OTO TOIXWHA TWV AEPAYWYWVY TTOU KaAouvTal
avadlapopewaon (remodeling) kat mou 0dnyouv oe xpdvia and@padn Kat
EKTITWON TNG AEITOUPYIaC TwV MVEUUOVWY'. Ald@opa KUTTAPA Kal PAEYHO-



TINEYMQN Tetxog 3o, Tépog 250¢, lovAiog - XemtéuBpiog 2012

VWOEIG ueECOAABNTEC £XOUV KATA KAlpOUG evoxorolnOei yia
TN GUMPETOXN TOUG OTIGC avwTtépw Stadikaoiec. Qotoco, To
AaoOpua amoteAEl Ya oUVOETN VOOO e TIAELAOA EKAUTIKWY
TTAPAYOVTWY, SIAQOPETIKNA AVTATTOKPIoN oTn Beparneia kat
S10popeTIKOUC TUTTOUC PAEYHOVAG. ETOL, 0TO EMTIKEVTPO TNG
laTPIKNC épeuvac Bpiokovtat mbavoi Blohoyikoi deikTec,
ol omoiol Ba pmopovacav va ekPPAcOUV KAAUTEPA TOV
TUTTO TNG PAEYHUOVAG KL TNV avVTATTOKplon ot Beparneia.

H xprion emeppatikwv pebodwy, émwe n Bpoyxooko-
mmnon pe TN ARPn evdofpoyxikwy BloYiwv Kat Bpoyxoku-
PeMdIkoU ekmAUuaTog (BAL), éxel amocagnvioel éwg éva
[BaBuo to poho mou €xouv oto AcBua Stapopa PAeyo-
vwdn KUTTapa, OTTWGE Ta NWOIVOPIAQ, TA HACTOKUTTAPQ,
Ta T AEPOKUTTAPA KAL TTIO TIPOC@ATA TA SOUIKA KUTTAPA
TWV AgpAYWYWV OTIWGE ol IVoBAdoTEC, Ta evdoBnAiakd Kat
Ta emBOnAlakd kKUTTapa?. Mapoha autd, n Bpoyxookomnon
AOYyw ToU EMeBATIKOU TNG XAPOKTPA EXEL TTIEPIOPIOUEVN
€Qappoyr otnv Kabnuepivry KAIVIKA Tpdén Kal w¢ ek
TouTou O¢v gival duvatd va xpnotomolnBsi yia tnv ma-
pPakoAoVBNGN TNE KAVIKAG TTOPEIOG KAl TNV AVTATIOKPIoN
otn Bepaneia pag xpodviag vooou, OTwe 1o dcbua. Ta
TeAevTaia xpovia, n xprion Ayotepo emepatikwy pedo-
Swv épyetal va urrepkepAoel AUTO TO UElovEKTNA. ETol,
N EQPAPUOYN TWV TTPOKANTWY TTITUEAWV gyKAIVIALEL pia
véa €Oy yla TN €pguva oTo AcOpua. Av Kal yia apKETO
XPOVIKS Sldotnua ATav yvwotd 0Tt Ta mTUENd ACOUATIKWV
a0BeVWV TTEPLEXOUV TIEPLOGOTEPA NWOIVOPIAA ATTO EKEIVA
UYLWV, WOTOOO N EKTETANEVN EQAPOYH KAl 0 KABOPIOUOG
aAyopiBuwv yia tn péBodo Twv MPOKANTWY MTTUEAWY OTO
acBua Sev apiBuei mavw amod dvo dekastieg. Metd Tnv
TPWTN TTEPLYPAPH KAl TUTTOTTOINGN TNG MeBOSoL TO 1992
amod toug Pin kat ouv.3, unmpée évag peydlog aptBuog
Snpooteloswy yla va ¢TACOUHE GTNV TTOPOUCIaon HIAG
TIEPLEKTIKAC avakepalaiwong tng peBodoroyiag Twv
TIPOKANTWV MTUEAWY amd tnv oudda tn¢ Evpwnaikig
Mveupovoloyiknc Etaipiag (European Respiratory Society
Task Force)?#>.

H MEOOAOZ NMPOKAHZHZ NMTYEAQN

O okomo¢g TNE TPOKANONC TITUEAWY, €ival  cUA\oYR
€VOC eMapkoU¢ SElyHATOC EKKPITEWY aTTO TOUC KATWTEPOUG
agpaywyoug oe aoBeveic mou dev mapdyouv autéuata
MTUeNA. OeWPNTIKA, Ta TITUEAA TTOU CUANEYOVTAL HE TN
Siadikacia TNg MPAKANONG TIPOEPXOVTAL ATTO TIEPIPEPL-
KOTEPOUC AgPAYWYOUC KAl ETTOUEVWE UTTOPEL N aia Toug
va gival peyalutepn. Ta TpoKANTA TTUEAA TTAPEXOUV TTIAN-
POPOPIEC YA TO KUTTAPIKO AAAA Kl TO OPIAKO OTOIXEIO
¢ PAeypovic. H elomvor} unéptovwy i umétovwy Sla-
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Aupdrtwy pe ™ Stadikaocia Tng vepehomoinong umopei va
TIPOKAAEDEL TNV TTAPAYWYN TTITUEAWV Ta oTtoia CUANéyovTal
Kal avaAvovtal. Ot unxaviopoi Je Toug omoioug yivetal
n mpokAnon Sev gival MANPWCE YVwoToi, ald Bswpeital
o1 N auénpévn WOPWTIKOTNTA TOU UYPOoU TTOU EMIKABETA
OTOUC agpaywyou¢ avéavel Tnv ayyelakn diamepatdtnta
oTO BpoyXikd PAeEVVOYOVO Kal TIPOKAAEL TNV TTapaywyn
EKKPIoEWV amod Toug umoAevvoyovioug adEvec.

Awadikacia mpokAnong

Ta mpokANTA MTUEAa GUAéyovTal Vwpic To mpwi. O
a0BEeVAC EIOTIVEEL, JUE TN XPHON EVOC VEQENOTTOINTH UTTE-
pnxwy, moootnta uméptovou dtalupatog NaCl pe Svo
SlapopeTikéc pebodouc:

a) elomvon Twv idlwv (3-4,5%) | avéavopevwy (3,4 kat
5%) CUYKEVTPWOEWV LTIEPTOVOU SIOAUUATOC Yld Ka-
Boplopévn xpovikn ePiodo

B) eionvon tn¢ idlag ocuykévtpwong uméptovou SIaAU-
patog (4,5%) ya auv§avopevn xpovikr mepiodo’.

H emAoyn tng texvikng Sev Seixvel va emnpedlel oUte
TOV GUVOAIKO aplBUo KUTTAPWY OUTE TO TTOCOOTO TWV
EMPEPOUC KUTTAPIKWY MANBUouwyv ota mrtueha. H didp-
KEla OUWCE TNG IPOKANCNG Mpémel va gival kaBoplopévn
Kal ouvriBw¢ Kupaivetal petafy 10 kat 20 Aemtwv. Ki
auTo ylati 0 acBeviig Tou omoiou n MPOKANCH ival ou-
vToung Stdpketag (5 Aemtd) Sivel Seiypa MTuéAwv TTou
TIEPIEXEL TTEPIOOOTEPA KOKKIOKUTTAPA (NWolvogIAa Kal
ouSeTEPOPINQ), amod évav acBevr) o omoiog uTToBANETal
o€ HEYaAUTEPNCG SIAPKELAG TTPOKANON Kal TOU OTToi{ovu TO
Selypa TEPIEXEL TIEPIOCOTEPA OVOTTUPNVA (LaKpoPAya
Kat AeppokuTTapa)®. EmmpooOeTa, Ol CUYKEVTPWOEILG TNG
BAévvnc eival upnAoTepeC o Seiypata Tou GUANEyovTal
vwpitepa (0-4 min) and ta deiypata mou cuAAéyovtal
apyotepa (16-20 min). To avtiBeto cupPaivel Pe TIg ou-
YKEVTPWOEIG TOU EMPAVEIOSPACTIKOU TTapdyovTta. AUTO
Seixvel, TTwE To UAIKO TTou cUAAéyeTal katd T Stadikacia
NG MPOKANONG O€ S1APOoPa XPOVIKA ONPEia, TTPOEPXETAL
amnd S10POPETIKA TUAUATA TOU AVATIVEUOTIKOU GUCTHUATOC,.
‘Etot ta Seiypata mou cuMéyovTal vwpitepa TpoépxovTal
KUPIWG amod TouG KEVTIPIKOUG agpaywyou , VW AUTA TTOU
oUN\éyovTal apydTEPA TTPOEPXOVTAL ATTO TOUG TIEPIPEPL-
KOUC agpaywyouc Kal TI¢ KUPeNiOec®.

Emiong, av kat Sev untdpyel cagnc évOel€n oXETIKA e
TOV OYKO TOU EIOTIVEOEVOU SIOAUHATOC TTOU ATalTETal yia
NV MPOKANON EVOG EMAPKOUG OEIYUATOC TTUEAWV KAl OUTE
av autd emtuyxavetat kahitepa alalovtag tnv Stapkela
NG EIGTIVOAG 1} TNV TTAPOXK TOU VEQENOTIOINTH 1} KAl TA
800'°, onuavTiko givat va kaBopiletal 0 GUVOAIKOCS GYKOG
Tou &lomvedpevou Slahupatog mou anarteitat. TENo¢, To
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péyeBoC Twv ElOTIVEOPEVWY OWHATISIWV emnpealel Tnv
KaORAWoN Kal KATAVON TOUC OTOUC agpaywyouc, To
ormoio pe tn o€lpd Tou, pumopei va €xel emdpdoelg otnv
OUVOEDN TWV MTUEAWV Kall OTNV EMITUXia TG TPOKANoNnG''. H
emidpaon Twv Slapdpwv e£aPTNUATWY TOU VEQENOTIOINT
(prikog cwAnvwoewv, BaiBida kA1) dev €xel GUOTNHATIKA
EKTIUNOEL. ZupmepACUATIKA, UTIAPXEL N OoPwvia 0TI Ba
TIPETTIEL VA XPNOLOTIOIOUVTAL VEQPENOTIOINTEG UTIEPIXWV UE
mapoxn NG Ta&ewg ~Tml/min ywa 15 pe 20 Aemtd ya tnv
KOAUTEPN eMiTELEN EVOC KATAMNAOU Seiypatog mTuéhwy'2,

Enmeidn n elonvon unéptovou NaCl pmopei va mpo-
KaAéoel kamotou Babuou Bpoyxootévwaon, cuviotdtal n
TIPOETOILAGIA TWV ACOEVWV E XOpriynon EIOTIVESEVWV
B2 aywviotwv Bpaxeiag Siapkelag Spdong mpiv Ty évapén
¢ Sadikaciag Tng mpokAnong's. Emiong, mpoteivetal
n xprion oétovou avti unéptovou dlaAupatog NaCl og
ao0eveic pe FEV; petd BpoyxodiacTtolri <65%, Kabwg Kat
n mpooBnkn B2 Sieyéptn Bpaxeiag Siapkelag Spaonc (GaA-
Boutapdin) oto veperomointr padi pe to uréptovo NaCl
Katd TN S1dpKela TNG TTPOKANONC XWpIg kKaia emidpaon
OTO GUVOAIKO aplBuo Kuttdpwv mou Ba umoAoylotolv
amo Td MPOKANTA TTTUEAA ™',

Enedepyacia

H emeéepyacia Twv MPOoKANTWY MTUEAWV TIPETTEL VA
apxioel evtdg SUo wpwv amd Tn OTyUn TNG CUAOYAG Tou
SelypaTog WoTe va unv umdp&ouv onNUAvTIKEG AANAYEG
OTOV aplOUO TWV KUTTAPWV KAl GTOUC PAEYUOVWOELS UE-
oolafnTéc. QoT000, N TOomoBETNON TOL SEIYUATOC OTOUG
4°C umopei va mapateivel To XpOvo avauovig HEXPL TNV
évapén ¢ emeepyaoiag Tou éwg Kat 9 wpeg's.

To emdpevo Bripa mou eivat n emAoyr) Tou Seiypatog
TOU TTUEAOU amoTeAEl iow¢ £va amd Ta KPIOIUOTEPA ONpEia
¢ HeBBSou. Tpelg SIaPOPETIKEG TEXVIKEC TIPOTEIVOVTAL
000V aPopdA TN PAacn TG emMAoYNiG: i) Xprion 6Aou tou
Seiypatog mou 600nke amod tov acBevn, ii) emioyn Twv
TUNUATWY TOU TITUEAOU TTOU gival TTio 1§WEN Kal 1o TTUKVA
L€ OTOXO TNV amo@uyn APNG G1EAOU TTOU TIPOEPXETAL ATTO
TN OTOMATIKA KOINOTNTQ, iii) Xprion aveoTpapéVOU UIKPO-
OKOTTIOU € OKOTTO TNV KAAUTEPN ATTOUAKPUVOT) TOU GlEAOU
Kat Twv MAAKWOWV eMOBNALOKWY KUTTAPWV TTOU TIEPLEXEL
(amotelei ouoIaOTIKA pia TTapaAlayr TN HeBdSou (i) n
oroia yivetal pue Yupuvo o@Bahud tou gpguvnn)?. Metd
n Slahoyn to Seiypa tomoBeteital o€ éva KUAVOPIKO
OWANVAPILo amod TOAUCTUPEVIO, TO omfoio €xel Adn (uyt-
otei kevo. AkohouBei {Uylopa Tou cwAnvapiov padi pe
To mtueho. H moootnta tou DTT (0,1% Dithiothreitol) 1y
Tou avaloyou tou DTE (Dithioerythritol) mou mpémel va
npooTedel WoTe va armacouv ot SuGoUAPISIKOI dea ol oTa
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BAevvwdn otolxeia Tou TTUENOU Kalt va armeAeuBepwBouv
Ta KUTTAPA, LuTToAOYIleTal LUE TOV TETPATTAACIAGHUO TOU
Bapoucg Tou mTuéou’. AkoAoUBwC, To MapacKeVACUA
avadevetal otov avadeutripa vortex yia 30 deutepdiemnta
Kal TomoBeTeital yla oployevomoinon og Tplod1aoTaTo ava-
Seutripa otouc 22°C yia mepimou 20 Aentd. AKoAouBei n
npoodrikn Siahupatoc PBS (phosphate-buffer saline) iong
TTOOOTNTAG LIE TO MiYHA UE OKOTIO TNV TIEPAITEPW APAIWON
Tou Seiynatog Kal TNV ameAeuBépwon Twv KUTTApwv. To
Seiypa tomoBeteital ek véou oTov avadeutripa vortex
yla 15 SeutepOAENTa Kal ETIEITA OIOYEVOTTIOLEITAL OTOV
Tplodlactarto avadeutnpa yia mepimou 5 Aerrtd. Katomiy,
ouvioTdtal QINTPAPIoMA Tou OelyaTOC e TN XPHon @iA-
TPOU 48um UE OKOTIO TNV ATTOUAKPUVON TWV OTOIXEIWV
BAévvng kal Twv EVWV CWHATWY TTOU €XOUV TTOPAEIVEL.
H Siadikacia autr 6mw¢ Kal n UYOKEVTPNON TTOU ETTETAl,
HEWVOUV KATA éva pIKpd TOCOoTO TOV CUVOAIKS apl-
M6 kuttdpwy (TCC) mou Ba petpnBouv oto Seiypa'®. H
puyokévtpnon ouvnbwg Siapkei 10 Aemtda (300-15009)
Kat To urepdIBnua Tou TTPOKUTTEL TooBEeTETaL 0TOUG
-70°C. To i{npa XpNOIUOTIOLE(TAL VIO TOV UTTOAOYIOHUO
TOU OUVOAIKOU aptBuou kuttdpwv (TCC) e TN xpnon
QIUOKUTTOPOMETPLKAG TTAGKAG neubauer Kal XpwWOoTIKAG
trypan blue. AkohoUBw¢, To KUTTAPIKO (A apalVETAL
ME TN Xprion PBS woTe va POoKUYPEL TENIKT CUYKEVTPWON
1.0x10° kUtTapa/ml. Tehikd, ta mAakidia etoipdlovtal pe
cytotube (o€ k&Be éva TomoBeteital mMOCOTNTA TIEPITTOU
40-65 i) kal TomoBeToVVTAL OTNV KUTTAPOPUYOKEVTPO
yla 6 Aemtd ota 22g™. H xpwon twv SelypudTwy mpayua-
Tomoleital pe Giemsa kat May-Grunwald kat kaBopiletat
TO MOOOOTO KABE TUTTOU PAEYHOVWOWY KUTTAPWY UE
pétpnon 400 pn MAakwdwy KUTTApWV Kat umohoyifovtal
Ol OXETIKOl apIBUOI TWV HAKPOPAYWY, OUSETEPOPIAWY,
AEUPOKUTTAPWY, NWOIVOPIAWV Kal BPoyXIKWV emMONANaKWY
KUTTAPWYV, EKPPALOPEVOL WC TTOCOOTO ETTi TOU GUVOAOU
TWV 4N TAAKWOWY KUTTAPWV. TO TTOGOOTO TWV MAAKWOWV
KUTTAPWV TIPETIEL €TTiONG va avagépeTal yia va deixBei n
KATaANAOTNTA Tou Seiypatog (Mpémet va gival Aiydtepa
amo 20% Tou CUVOAIKOU apPIBPOU TWV KUTTAPWV)*.

METPHZEIZ KYTTAPIKQN NAHOYZMQN
2TA NMPOKAHTA NTYEAA

310 BPOoyxXIKO AoOua Ta TTPOKANTA TITUEAQ TTEPLEXOUV
HEYaAUTEPO aPIOUO {WVTWV KUTTAPWY O€ CUYKPLON MIE TA
autopata mtueAa®. OLmeploodTEPOL ACOEVEIC UE CUUMTW-
paTikd AoBpa éxouv peyalltepo aplOud nwotvoeilwy ota
nitueha and ta vyin dtopa?'22 Meploodtepol and 1o 80%
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Twv acOuatikwy mou dev €xouv AdRel moté Oepareia pe
ELOTIVEOIEVA 1} ATTO TOU OTOUATOC KOPTIKOOTEPOELST) Kal
avw Tou 50% ekeivwv Tmou éxouv AaPel TéTola Bepareia,
£€XOUV NWOIVOPIAIKN PAEYHOVH OTA TTTUEAA TOUG, N oTToia
ouviBw¢ opiletal we¢ n mapoucia nwaotvo@idwv > amd
3%?2324, Emiong, aoBeveic pe Bapid kpion doBuatog ocuvnbwg
gp@avifouv nwaotvo@ilia ota TTUENQ, AV KAl OPIOUEVOL
aoBeveig mou AapPdavouv Bepareia e KOPTIKOOTEPOELIOH
iowc va gpgavifouv uPnAé apiBud oudetepoilwy ota
nitueha Katd tn Sldpkela Tng mapofuvong. ‘Exouv mepl-
ypa®ei, pe BAon Tov EMKPATOUVTA KUTTAPIKO TANBUCUS
oTa MTUENQ, KAl N NWOIVOPIAIKEG (cuvnBwc oudeTepo-
@INKEG) €€Apoelg Ppoyxikou doBuatog, aAd n artia Kat
n ouxvotnTda Toug Sev éxel emakpIfwg Sieukpviotel. Mia
mBavr aitia Toug givat ol loyeveic Aotpwéelc>*, H aia
TOU UYNAoU aplBpoL NWOIVOPIAWY GTa TTITUEAA YA TV
S1dyvwon tou doBuatog Bswpeital peyalltepn amd tnv
MeTABANTOTNTA TNG MEYIOTNG EKMVEVCTIKNAC pon¢ (PEF)
EVW N avTamokplon otn Bpoyxodlactolr éxet a&lohoyn-
Bei pe evaloOnoia kai e161KGTNTA TTOL TTpooEyyilel auTh
™G METPNONG TNG BPOYXIKAG UTTEPAVTIOPACTIKOTNTAG .
Q0T1600, UTIAPXEL PTWXI CUCXETION METAEL TNG BaplTnTag
ToUu AoBpatog, NG PPOYXIKAG UTTEPAVTIOPACTIKOTNTAG
Kal TNG NWOovo@IAiag ota mTueha®2 av kat pia HeAETn
£€de1€e avTIoTPOPWC avAAoyn CUCXETION TOU ApPIBOL TWV
NWOoIVOPiAWY 0TA TTUEAA E TA KAVIKA CUMTITWHATA, TOV
FEV1 kat Tnv PCy petayoAivng?.

Fevikd pe BAon TNV eMKPATNON TOU KUTTAPIKOU TTAN-
BuopoU oTa TTPOKANTA MTUEAA UTOPOUV va kKaBoploTouv
TEOOEPIC UTTOKATNYOPIEC AoOUATOC: TO NWOIVOPIAIKO
acBua (>3% nwové@ila), To oudeTEPOPIANIKO AcBua
(>60% oudeTEPOPIAQ), TO MIKTO KOKKIOKUTTAPIKO AcOua
(>3% nwotvoeia kal >60% oudeTEPOPIAA) KAl TO OKOK-
KIOKUTTAPIKO AoBua (<3% nwotvogiha Kal <60% oude-
TEPOPINQ)Z.

H katnyoplomoinon twv acluatikwyv acbsvwv pe
Bdon tnv nwotvogihia ota mtUeAa givat Idlaitepa Xprioiun
0€ CUUMTWHATIKOUG aoBeveic mou AapPdavouv Beparneia
ME €IO0TIVEOEVA KOPTIKOOTEPOELST, 816TI o1 emmpdobe-
TeC BepameuTikéC emAOYEC (Lakpag Sldpkelag dpdong
[32-81eyépTec, UPNAOTEPN BOON EICTIVEOUEVWV KOPTIKO-
OTEPOEIOWY, AVTAYWVIOTEG UTTOSOXEWV AEUKOTPIEVIWV
Kal Bgo@UAAivn) dlagépouv otnv emidpaocr) Toug otnv
NWOVOPIAIKN GAEYUOVH TwV agpaywywv3?:'. H xopriynon
MOVTEAOUKAOTNG Yid 4 €BSouddec BeAtiwoe TNV KAIVIKA
€1kOVa Kal PEiwoe Tov aplBud Twv NWoIvoiAwy ota
TITUENA ACOUATIKWV32,

H Bpaxeia amdvinon ota €l0TVEOUEVA KOPTIKOOTE-
poeldn dlapépel onpavtikd avahoya pe Tov aplouod twv
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nwowvo@ilwv ota mtuea. Etol, éxel Bpedei 6TL aoBeveic
ME < 3% nwotvo@iha ota MTueha mapoucidalouv piKpn
MOvVo BeATiwon TwV CUMMTWHUATWY TOouG. Ta eupruaTa
autd Seixvouv OTL N PETPNON TNG UTTOKEIUEVNG PAEYHOVAC
TWV AEPAYWYWV UTTOPE( va Tapéxel €va 1o a&lomoTto
o8nyo yla Tnv avdykn Xpriong KOPTIKOOTEPOEISWV O€
ouyKplon e TN Slatapayr Tou AEITOUPYIKOU eAEyXOU
(FEV4). MapdAa autd, xpelalovTal TEPIOCOTEPEC UENETEC
yla va KaBoploTei emakpIBwe n cUCXETION TNG PAEYUOVIAG
TWV 0EPAYWYWV HE TA CUPMTTWHATA KAL TNV AVTATIOKPLON
OTA KOPTIKOOTEPOEISN 2.

Eival avaykaio va katavorioouue ylati opiopévol
aoBeveic epavifouv eUPEVOUCa NWOIVOPINIKN GAEYHOVH
TWV AEPAYWYWV TTAPA TN Bepareia pe KOPTIKOOTEPOEISH
KaBw¢ Kat To av n opdda auTr Twv aoBevwy BeATlwveTal Ue
EMMPOcOeTN avtipAeypovwon aywyn. Exel umootnpixOei
OTL Upévouca nwaolvoPilia ota MTUENa o€ acBeveic e
«oofapo doBua» mpémnel va eyeipel umdvolec uroBeparneiag
1 KAKNG CUMHOP@WONG Tou acBevouc otn Bepareia pe
KOPTIKOOTEPOEISH .

H oudetepo@ilia ota mTueha @aivetal va oxetiCetal ue
Mo oofapr vooo*, T6oo 1o TOCOOTO OGO KAl O ATTOAUTOC
ap1OPOG TWV OUSETEPOPIAWY CUCKETIOTNKAV IE XAUNAEG
TIPEG Tou FEV; petd and Bpoyxodlactolr, lpnua mou
obnynoe otnv urtoBeon OTI N OUSETEPOPINIKT) PAEYHO-
VI Twv agpaywywv mOavwe cUUBANAel otnv e€EMEN
TPOC TN HOVIUN amdé@paén TwV Agpaywywyv oTo AcBua®.
Emiong, Oswpeital mBavé o1t kamolol acOuaTIKOL PE Un
NWOIVOPIAIKG TTPATUTIO 0TA MTUEAA TTOU PBpiokovTal o€
AYWYN UE EICTIVEOIEVA KOPTIKOOTEPOEISH Tapouaidlouv
OTNV MTPAYHUATIKOTNTA MO UTTOAEIMUATIKY NWOIVOPIAIKH
(PAEYHOVI] OTA TOLXWHATA TWV agpaywywv. Emmpoobetaq,
UTTOoTNPIXONKE OTL Yl TOUG OUYKEKPIUEVOUG a0BEVEIG N
TTAPOUGIA HAKPOPAYWV HE Hla peydAn Babuxpwpatikn
KOKKIVN TIEPLOXN, MTOPE( va TIPOPAEYEL UTTOTPOTTH OTNV
NWGOIVOQPIAIKH AEYHOVH TWV agpAywywv oTav pelwbBolv
1l OTAUATACOUV TA EIOTIVEOUEVA OTEPOELO .

Mpoo@pata, To evOIaPEPOV TWV EPELVNTWV EXEL OTPAPET
TIPOG TN CUCXETION TWV YUVAIKEIWV OPHOVWV KAl TNG TIAKU-
oapkKiag pe To doBpua. Zta maiola autig T avaltnong
€XEL PAVE OTL Ol LETEPPNVOTIAUCLOKEG YUVAIKEG pe daBua
€XOUV OUBETEPOPIAIKY PAEYHOVE] OTA TITUEAA TOUG, EVW
Ol TIPOEUUNVOTIAUCLAKEG NWOIVOPINIKA. EmmAéov, 6oov
a@opd Toug TaxLoAPKOUE acOUATIKOUC, av KAl QaiveTal
Va £XOUV PTWYXOTEPO ENEYXO TNG VOCGOU ATTO TOUG [N TTa-
XUoapKou¢ aoBuaTIkoUC Sev £xel akopa amodelyOei kapia
ouoxétion peta&u tou deiktn palag owpatog (BMI) kat twv
PAEYHOVWOWV KUTTAPWYV TTOU AVEUPIOKOVTAL OTA TITUEAQ®E,

‘Exey, emiong, SiepeuvnOein mpaktikr aia Tng eKTinong
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SEIKTWV PAEYHOVNG 0TA TTPOKANTA TTUEAA O€ a0OeVeiC pe
EMAYYEAUATIKO A0OUa®**, Tevikd, To emayyeAHaTIKo acOua
xapaktnpifetat amd mapduola EVPHATA OTA TITUEAA e
TO MN eMAYYEAUATIKO AoOua Kal oL EI8IKEC TIPOKANCELG UE
eNayyeAUaTikd aAepyloyova cuvodevovTal amod avénon
TWV NWOWVOPIAWV oTa TITUEAA®* !, YrTapyouv eveifeig Ot
0 aplOpog Twv nWaotvo@ilwv avéavel katd t didpkela
NG €KBEONC OTOV EPYACIOKO XWPO OE A0OEVEIC e emay-
YEAUATIKO AoOUa Kal HEIWVETAL META TNV aTTOUdKpUVON
and autov®2, H nwoivo@ihia twv mtuéhwyv potddlel va
nipodikalel coPfapdtepn HOPPI TNG VOOOU Kal ONUAVTI-
KOTEPN AVACTPEPILOTNTA HETA Ao BpoyxodlaoTolr oTn
OTIPOMETPNON XWPIC Suwe Stagpopd otnv alkayn tng PEF
KaTdA TNV €KOEON OTOV £PYyACIaKo XWpo™*. Exouv emiong
ava@epBei mePIMTWOEIG emayyeApaATIKOU doBuatog pe
OUSETEPOPIAIK PAEYHOVH OTA TITUEAD TOUCH,

YMNEPAIHOHMA TQN MPOKAHTQN NTYEAQN

210 uTTEPSINONUA TWV TIPOKANTWY TITUEAWV €XOLV
peNeTnOei Mool PAeyovwSEIG pecONABNTES TTOU €xouv
OUOXeTIO0E( pe To AoBua kat Tnv ékPBaocr Tou. Ot pecoa-
Bntéc autoi umopouv va avtikatomTpilouv SlapopPETIKOUC
TUTTOUG PAEYHOVIG KAL AVASIAUOPPWONG TWV AEPAYWYWY
oupTTEPINABAVOUEVWV: TNG EVEPYOTTOINONG TWV NWOLVO-
@iAwv (.. NWOIVOPINIKN KaTlovik pwteivn, ECP), Tng
EVEPYOTTIOINONG TWV HAOCTOKUTTAPWV (T1.X. TPUTITACN),
NG Mapaywyng KUTTapokivwy (.. IL-5, TNF-a) kat tng
avénong e dlamepatoTNTAG TWV ayyeiwv (T.x. aABoupivn
Kal ivwdoyovo)?,

To DTT, onw¢ mpoavagépBnke, Slaomd toug SUGOUAPL-
O1koUC HECUOUC KA TIPOKAAEL LETOUGIWON TWV TPWTEVWV.
Autdc gival o Aoyog ou n xprion tou, éxel SiepeuvnOei
WG TPOG TNV MOAVOTNTA VA EMNPEACEL TOUG KUTTAPIKOUG
OeikTeg IOV €ival W i TO MAEIOTOV TIPWTEIVIKEG SOUEC.
Qo1600, n xprion DTT dev @aivetal va emnpeddlel ™
OUYKEVTPWON OUCIWYV 1 KUTTAPOKIVWV OTTwG N IL-5, n
TPUTITACN, N loTapivn Kat n avocoo@aipivn A (Ig-A)*.
Avtifeta, Bewpeital 6Ti n avacToAn TN SpAong Twv Pw-
TEAOWV TTOV EMTUYXAVETAL e TN Xprion tou DTT, Bonba
KOAUTEPA OTOV EVTOTIIOMO TwWV S1aPOPWV KUTTAPOKIVWV
Kalt XUHOKIVWV*S,

Ot peTprioclc S1aQopwV PIOAOYIKWY SEIKTWY OTO UTTEP-
AINBNUaA Twv MPOKANTWV TITUEAWY acBevwy e dcbua
€xouv BonBnoel otnv Katatagn Toug oe SIAPOPETIKOUG
@AIVOTUTOUC. M0 CUYKEKPIUEVA, LETAEY AOBUATIKWV UE
oofapr VOOO EKEIVOLTIOU €XOUV GUXVOTEPEG TTAPOEUVOELS,
BpéBnke oT1 ixav oto UTTEPSIONUA TWV TITUEAWV TOUG
vpnAotepa emineda IL-5 kat GM-CSF o€ ouykplon Ue
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EKEIVOUC TTOU €ixav pOVIUN amd@paén Twv agpaywywv?,

Ot peléteg oo umePSINONUA TWV TTPOKANTWVY TITUE-
Awv @avnke va cupdaiouv kal otnv afloAdéynon tng
Bepaneiag Tou acOuatoc. Ta KUOTEIVIKA AeuKoTpLévVIa
aviyvevovtal oto umepdiidnua Twv MPOKANTWY TTUE-
Awv acBevwv pe doBua kat emimAéov éxel KatadelyOei
OTL M€ TN XPNON TNG HOVTEAOUKAOTNG (AVTAYWVIOTNG
TWV UTTOSOXEWV TWV AEUKOTPLEVIWV) TTAPEUTTOSIOTNKE
N NWOWVOPIAIKN XNMEIOTAKTIKA dpaotnpidtnta 1600
o€ aoBeveic mou eAduPavav 600 Kal O EKEIVOLC TTOU
Sev ehdufavav KopTikooTepoeldr®e. EmmpooBétwg, ot
emavalapPavoueveg LETPAROEIC PAEYHOVWOWY TTapayd-
viwv onw¢ o GM-CSF, o RANTES kat n IL-8 o€ kUttapa
Tou EANPONoaV pe TN PEB0SO TWV MPOKANTWY TTITUEAWV
Kal KaAAepynOnkav e Sumporiovikn prmekAopebaldvn
(beclomethasone dipropionate, BDP), caABouTtaudAn kat
POPHOTEPOAN UTTOCTHPLEAV TO TTAEOVEKTN A TNG XPHONG
Tou ouvOuao oL prrekAopeBalovng e B, aywvioTn éva-
VTI TNG povoBepaneiag pe pmekhopedalovn otov ENeyxo
™G PAEYPOVAC TNG vOoOoU avadelkviovTag Peiwon Twv
EMITESWV AUTWV TWV PECOAABNTWV?,

To untepdINBNUA TWV TTPOKANTWY TITUEAWV €XEL CU-
BdaAelovolaoTikd otnVv Katavonon TN mabopuatoloyiag
Tou AoBpaTog Kat IS1aiTEPA OTO OTOIKEID TNG PAEYUOVHG
mou kaBopilel Tn vooo. Mia mpoo@atn peAéTn aoBevwv
ME NMag éwe HETPLACG Baputntag doBua o oTabepr| KaTaA-
OTAON CUVEKPIVE TNV TIAPAYWYN KUTTAPOKIVWY OTA TTUEAA
avAPETa O A0OEeVEIC e NWOIVOPIAIKO Kal N NWOIVOPIAIKO
TIPOTUTIO GAEYMOVNC. Ta amoTeAéopaTa TNG MEAETNC E6eI€av
OTI poOvo n TPWTN opdda gixe uPnAotepa emineda IL-4 ka
TNF-a o€ oxéon pe vyleic paptupec®. EmmpooBeta, pia
AAAN HENETN o€ TTPOKANTA MTUEAA ACOEVWV LUE PETPLAG
BaputnTag éwg coapo acBua mou Bepamevovtav Ue
ELOTIVEOIEVA KOPTIKOOTEPOELDN €0€1€e uPNAOTEPQ emimeda
IL-6 0€ 0UYKPION E TOUG LYIEIC LAPTUPECS, AVTAVAKAWVTOC
Slatapaypévn guoIKn avooia’®.

To pH Twv MpokANTWV TTUEAWV QAaiveTal VA AVTIKA-
TomTpilel amo pia S1aPOPETIKN OTTIKN ywvia To doBua
o€ OX€0N ME TNV NWOIVOPIAIKE GAgYHOVH KaBw¢ agopd
SlaopeTikoug mabopuaololoyikoug unxaviopouc. Etol,
ol acBuatikoi acBeveig €xouv xaunAotepa emnineda pH
TIPOKANTWY TTTUEAWV Ao ToV LYIN TTANBUGCUO, evw To (810
LOXVEL KAl Y10 TOUG aoBOeVEiG pe pn eheyxopevo acBua o
oUYKPION PE EKEIVOUC TTOU €XOUV EAEYXOUEVO AoOUO>2,
Mapduola amoteAéouata UTIAPYXOUV Kal yia To auénuévo
0&eIOWTIKO OTPEG TTOU TTAPATNPEITAL GTOUG AEPAYWYOUG
acBuatikwyv acBevwy pe avBiotduevo otn Bepaneia
aoBpa, ot omoiol epgpavifav evioxupévn 6pdon g ofel-
Sdong tng avBivng kal Tng 3-vitpoTUpOCivng oTa TTUEAA
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TOUG Og OUYKPION HE TOUG aoOuaTikoUC TTou NTav KaAd
eleyxopevol pe Tn Beparmeio.

To doBua epavilel éva emmiéov e€icou GNUAVTIKO
XOPAKTNPIOTIKO EKTOC TNG XPOVIOTNTAG TNG PAEYUOVHG Kal
auTo gival n avadiapdpewon Twv agpaywywv (remodel-
ing). Ald@opol mapayovteg €xouv otadlakd cuvOeDe( pe
n Sadikacia tng avadlapdpewong, 6mwe Ta mentidia
ouvBeong MpokoAayovou, S1Agopeg LETAANNOTIPWTEI-
vAoeg Tou cUVOETIKOU 10ToU (MMPs), 10TIKOI VOO TOAEIC
petalompwrteivacwv (TIMPs)**58, kaBw¢ kat S1apopeC
KUTTAPOKIVEC OTIWG 0 auéNnTikOg TapdyovTtag OyKwv 3
(TGF-B)*°. Ot Mattos W. kal ouv., ¢detav oTi Ta emime-
6a tng MMP-9 gival auénuéva og aoBeveic pe coPfapd
acBua votepa amod MPOKANGCN Pe ANAEPYIOYOVO Kal dev
enmnpedlovtal and tn Beparmneia Ye €lOTIVESOUEVA KOPTL-
KOOTEPOEION . Eva emmpooBeto elpnUa TNG LEAETNG
nrav n datapayr otn oxéon Twv emmédwv MMP-9 kat
TIMP-1, n omroia BewpriBnKe n AITiag TNG EKCECNUATUEVNG
Sldomaong Twv MPWTEIVWY TNS e§wkuTTApLag Bepéhiag
ouaoiag (ECM) ol omoie¢ cuppeTéxouv oTIC Sladikaaoieg
TPAUMATIOPOU-emMSI0pOwoNce,

Ot Nomura kalt ouy, unootriptéav tnv unoBeon ot
katd tn Sidpkela Twv mapofuvoewv Tou doBuatog mi-
Bavwg mapaTnpEital avatpom Tng looppoTtiag Yetau
ouvBeonc kat Staomaong Tou KoAAayoévou tumou | e
caen umepioxuon Tng ouVBeor G Tou TTou odnyei oTnV
avadlapdpewon Twv agpaywywv®®. NMapdAAnAa, evi-
oxUOnkKe n amoyn o1l To AcBua mbavwe cuvdésTal pe
TIPOAYWYI TNG VEOAyYElOyEvEDNC, KaBw  Ta emimeda Tou
ayyelakoL evéoBnAiakol auvéntikol mapdyovta (VEGF)
Bpédnkav avénuéva oto unePdIOnUa TWV TPOKANTWY
TMITUEAWV aoBevWV e AoBUa®. TENOC, n 00TEOTIOVTIVN, Jia
YAUKOTIpWTEivN pe pdAo 1000 e§wKuTTApIou Hopiou 660
Kat Kuttapokivng SlepeuviBnKe yla TNV CUUUETOXH TNG
oTtic Sladikaoieg pAeyHovAc Kat avadiapdpewaong Twy
agpaywywv og acOuatikoug acBeveic. Ta amoteAéopata
™G peAéTng autng €6e1§av 6T ol acBeveic pe cofapod
avBiotapevo otn Bepaneia dobpa gixav otatioTikd onua-
VTIKA UPNnAOTEPQ eMimeda ooTeOMOVTIVNG OTTO A0OEVEIC e
NméTeEPa 0TAd1a TNG VOoOU Kal MMAEOV KaTadeixBnKe Uia
IOXUPN CUOXETION TNG OOTEOTTOVTIVNG ME TIG KUTTAPOKIVEG
TGF-B1, IL-13 Kal Ta KUOTEIVIKA AEUKOTPLEVIO®'.

MPOKAHTA MTYEAA - EKINEOMENO
MONOZEIAIO TOY AZQTOY - XYMINYKNQMA
TOY EKINEOMENOY AEPA

To ekmnvedpevo povoleidio tou alwtou, (FeNO) kai to
CUUTTUKVWHA TOU €Kmveduevou aépa (EBC) amotelolv
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800 akoun pn emepPatikég pueBoSoug a&loAoynong tng
QAEYHOVIG TWV AEPAYWYWV.

YynAd emineda tou FeNO (>42 ppb) éxouv cuoxeTioBei
1oXUPA HE NWOVOPINia 6Ta TTPOKANTA TTUEAA acOEVWV e
acBua. Qotd00, Siagopol mapdyovteg OTTWC ot LPNAEC
B0O0EIC EIOTIVEOEVWV KOPTIKOOTEPOEISWV, N ATOTTIA KA TO
KAmviopa moavoTtata acKouv TPOTTOToINTIKNA emidpacn
ota enineda tou FeNO. Etol o€ pia mpdo@atn YEAETN,
acBuatikoi acBeveic mou eAdpBavav vPnAéc SOOEIC
EIOTIVEOIEVWV KOPTIKOOTEPOEIOWYV (>1000 g PAOUTIKA-
{évng nuepnoiwg) eixav FeNO <27 ppb, ekeivol mou ftav
EVEPYOI KATIVIOTEC <28 ppb, Evw yla TOUC PN ATOTIKOUG
To KaAUTEPO 6plo fiTav 30 ppb yia Tnv avayvwpion TN
NWOIVOPINIKAG GAEYHOVNG OTa TTTUEAA®2 Emiong, o€ pia
AA\N HeNETN o€ aoBeveic pe coPfapd avOioTduevo oTn
Bepaneia doOpa, Ta avénuéva emineda FeNO pmopovoav
o€ peydho Babuo va mpoPAéPouv TNV NWOVoPIAia ota
TPOKANTA TITUEAA AVEEAPTATWE TNC AYWYNG ME UPNAEC
800EIC E1I0TIVEOUEVWV KOPTIKOOTEPOEIOWV. Z€ AUTH TN
pehétn, emineda FeNO > 19 ppb pmopouoav va mpofAé-
Youv ToGooTd NWOIVOPIAWY 0Ta TTPOKANTA TITUEAA >3%.
Amo tTnv AN TAeupd, emineda FeNO <19 ppb @dvnke
va katadeikviouv mapouacia ouvdetepoPilwy ota TTL-
€Aa >40% aveapTATWG TNG TAPOUCIAE NWOIVOPIAWV.
Ta amoteAéopata autd amododnkav mbavotata otnv
avTOXI) OTA KOPTIKOOTEPOELSH TTOU gpavi{ouv cuxvd ol
aoBeveic pe coapd acBua rj oTNV EUPEVOLOQ EVEPYO-
moinon Twv emMONAIAKWY KUTTAPWYV 1oV gival N Bacikn
mnyr ouvBeong tou NO®,

‘Ooov apopd 1o pH 0TO CUMTTUKVWA TOU EKTTVEOEVOU
aépa (EBC), dev umdpxouv apKeTéC evOeifelg 0TI umopei
VO CUCXETIOTEL PE TO KUTTAPIKO TTPO@PIA oTa TPOKANTA
nitUeAa. Mo avaluTikd, av Kat XapnAég Tipég pH tou EBC
€XOUV KATA KalpoUG CUCKETIOTEL UE TNV NWOLIVOPIAia OTO
aoBpa, auTd Qaivetal va pnv IoXVEL yia Toug aoBeveic ue
oofapo acBua. Ztoug aobeveic pe pétplag Baputntag
doBua oToug omoioug TapaTnpEEital EMKPATNON TWV
nwovo@ilwv ota TTUeAa, To pH Tou EBC amodeixbnke
KOAOG TTPOYVWOTIKOG SEIKTNG TNS NWOIVOPINiacs.

To EBC xpnoipomoleital kal yla tn gétpnon SekTwv
PAEYHOVAC, woTOo0 OeV €ival EDKOAO VA YiVOUV CUYKPIOEIG
Ue Ta emimeda autwv Twv SeIKTWV amo To unepdinBnua
TWV TTPOKANTWV TITUEAWV AOYW TNG PEYAANG Slakupavong
Tou éxel mapatnenOei. Na mapddetyua, Ta enimeda oMK
TPWTEIVNG Kal eM@avelodpacTikAG MpwTeivng A (SPA)
eivat katd 100 @opég xaunAdtepa oto EBC améd ekeiva mou
QVIXVELOVTAL OTO UTIEPKEIUEVO TWV TIPOKANTWV TTTUEAWV®,

Y& (ia mPdo@ATn MEAETN TTOU €YIVE 0 a0BEVEIC ue
aoBpa og oTabepr| KATAOTACN TTOU TAV EVEPYOI KATTVI-
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OTEG, TaPATNPENONKE Hia apvnTIKA CUOXETION HETASY
Tou EBC pH kat tTn¢ mapouciag T600 Twv NWoIVo@iAwy
000 Kal TwV 0USETEPOPIAWVY. ATTO TNV AAAN TIAEUPA, TIHES
FeNO >14 ppb umopovcav va avayvwpicouv He uPnAin
€181IKOTNTA TNV TAPOUGia NWOIVOPIAIKOU TTPOTUTIOU OTA
TITUEAq, evw emineda FeNO <14ppb kat EBC pH >7,20
pmopovcav va TPoBAEYOUV TNV TAPOUGIA OKOKKIOKUT-
TOPIKOU TUTTIOU GAEYHOVIC OTA TIPOKANTA TITUEAA TWV
ACOUATIKWVY KATTVIOTWVS,

2YMIMEPAZMATA

Ta televtaia xpovia, To av§avouevo evolapépov
Yla TN XPHoN Twv TPOKANTWVY TTITUEAWV €xEl 08Ny oEl O
Mla MANpEoTEPN Katavonon Kal mapakoAolBnon tng
PAEYHOVAC TWV agpaywywv o€ acBeveic pe dobua. Ta
TIPOKANTA TITUEAA €ival TTAéov N KaAUTEPN HEBOSOC yia
NV aloAdynon TS GAEYUOVIAC TWV AEQAYWYWV Kal ival
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YEVIKA 00@ANAG KAl KAAA AVEKTH ATd TOUG TTEPIOCOTEPOUG
aoBeveic. H eupeia epappoyn Tng mapéxetl pia fabutepn
Katavonon TnG oxéong Heta&y TnG VEVHOVIKIAG AElToup-
yiag Kat TnG @AEYHOVAG TWV agpaywywy, €xel avadeiel
VEOUG (PAIVOTUTIOUG TNG VOOOU Kal éxel KaBopioel Tolol amo
autoU¢ avtamokpivovtal otnv epappolopevn Beparneia.
H mpdkAnon ntuéAwv Ba mpémel va eival StaBéoiun oe
€161KA KEVTPA UE OKOTTO TNV a&loAdynon Kal Tov XEIPIoUO
acBuatikwy acBevwv e coPapd i Suokolo otn Bepa-
meia aoOpa, KaBwg @aiveTal To XPAOIUN O AUTOUC TOUG
aoBeveic. Znuepa, N MpOKANoN MTUEAwV givat n povn pn
emepPatikn nEBodo¢ MapakoAoUBNoNG TS PAEYUOVHC TWV
AEPAYWYWV TTOU £Xel ATTOSESEIYIEVO PONO OTO XEIPIOUO
TOU ETPIOU Kal oof3apou doBuatoc.
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SUMMARY. During recent years interest has been growing in the use
of non-invasive methods for the assessment of airway inflammation
in subjects with asthma. To date sputum induction is the only non-
invasive measure of airway inflammation that has a clearly proven
role in asthma management. Induced sputum cell count and media-
tor measurements have been particularly well validated. A variety
of soluble mediators can be measured in the sputum supernatant
of patients with asthma, including eosinophil-derived proteins, cy-
tokines and remodelling-associated proteins. Sputum eosinophilia
(i.e., >3%) is a classic feature of asthma, although a minority of pa-
tients present a non eosinophilic cellular pattern. The percentage
of sputum eosinophils has proved to be useful in predicting short
term response to inhaled corticosteroids, and there is scope for the
application of other induced sputum markers in clinical practice.
Sputum induction is a procedure that is generally well-tolerated
and safe and a European Respiratory Society (ERS) Task Force has
published a comprehensive review on sputum methodology. The
widespread application of induced sputum in the investigation
of asthma across the complete spectrum of disease severity, and
mainly in moderate to severe asthma, has provided insight into the
relationship between airway function and airway infllmmation lead-
ing to the proposal of new disease phenotypes and the definition of
which of these phenotypes respond to current treatment, offering
an additional tool to guide the clinical management of patients with
asthma. Pneumon 2012, 25(3):283-287.

INTRODUCTION

Asthma is a chronic airways disease characterized by inflammation,
hyperresponsiveness and structural changes of the airway wall, known as
remodelling, all of which lead to chronic airflow obstruction and decline
in lung function’. Various different types of cells and inflammatory me-
diators have been shown to participate in the above processes. Asthma
is considered to be a complex disease with a variety of triggers, different
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responses to treatment and different types of inflam-
mation. Medical research has therefore been focused
on possible biomarkers which may better express both
the type of inflammation and the response to treatment.

The use of invasive methods such as fiberoptic bron-
choscopy, in conjunction with bronchial biopsy and
bronchoalveolar lavage (BAL), has partially elucidated
the role of the different types of inflammatory cells in
asthma, such as eosinophils, mast cells and T-cells and,
more recently, the structural cells of the airways, such as
fibroblasts, endothelial cells and epithelial cells?. Bron-
choscopy, however, is of limited use in routine clinical
practice due to its invasive nature, and it is not suitable
for the regular monitoring and investigation of response
to treatment of a chronic disease such as asthma. During
recent years, the application of semi-invasive techniques
has tended to overcome this disadvantage. Sputum induc-
tion has inaugurated a new era in asthma research and
management. Although it has been known for along time
that sputum spontaneously produced by individuals with
asthma contains more eosinophils than that of healthy
subjects, it is only in the last two decades that sputum
induction has gained wide application, with definition
of algorithms for its use. After the first description and
standardization of the method in 1992 by Pin et al?, an
impressively large number of papers have been published,
culminating in the presentation of a comprehensive re-
view on sputum methodology by the ERS Task Force*>.

METHODOLOGY OF SPUTUM INDUCTION

The aim of sputum induction is the collection of an
adequate sample of secretions from the airways from
patients who cannot produce sputum spontaneously.
Theoretically, sputum collected by this method comes
from the more peripheral airways and therefore its value
may be greater. Induced sputum provides information
about the cellular and molecular components of airway
inflammation. The inhalation of aerosolized hypertonic or
hypotonic saline can cause production of sputum which
can be collected and analyzed. The mechanisms of spu-
tum induction are not fully understood but it is thought
that the high osmolarity of the fluid deposited in the
airways augments the vasopermeability in the bronchial
mucosa and results in the production of secretions by the
submucosal glands.

Sputum Collection

Induced sputum must be collected early in the morn-
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ing.The patientinhales hypertonic saline with the use of
an ultrasonic nebulizer in two different ways:

a) inhalation of the same (3%-4.5%) or increasing (3%,
4% and 5%) concentrations of aerosolized hypertonic
saline over fixed time periods3®

b) inhalation of the same concentration of hypertonic
saline (4.5%) over increasing time periods’.

The choice of technique appears to influence neither
the total nor the differential sputum cell count. The dura-
tion of sputum induction should be kept standard and
usually ranges from 10-20 minutes. The patient undergo-
ing the shorter time induction (5 minutes) gives a sample
with more granulocytes (eosinophils and neutrophils)
than the patient undergoing the longer time induction,
whose sample contains more mononuclear cells®. The
concentration of mucus is higher in samples collected
earlier (0-4 minutes) than in those collected at a later time
point (16-20 minutes), and the converse applies for the
concentration of surfactant protein. This is indicative of
the fact that the material collected at different time points
during sputum induction originates from different parts
of the respiratory system. Thus, samples collected earlier
in the process may represent the biofluid from the central
airways, while those collected later possibly contain the
biofluid from the more peripheral airways and alveoli®®.

Itisimportant to establish the total volume of the in-
halation saline required, although there is no pre-defined
volume of inhalation saline for the induction of an efficient
sputum sample. It is not yet known whether induction is
better achieved by changing the duration of inhalation or
the output of the nebulizer or both'. Finally, the size of
the various corpuscles influences both their anchorage
(fixation) and distribution (mode) in the airways, which
could also affect the sputum composition and induction
effectiveness''. The effect of the nebulizer accessories
(length of pipes, valve, etc.) has not been systematically
evaluated, but there is agreement about the use of an
ultrasonic nebulizer with an output of ~Tml/min for 15
to 20 minutes in order to achieve high probability of an
adequate sputum sample'.

As inhalation of hypertonic saline may result in some
degree of bronchoconstriction, it is recommended for
patients to be pretreated with inhaled short acting f3:
agonists before sputum induction'. The application of
isotonic rather than hypertonic saline in patients with post
bronchodilator FEV; <65% and the addition of a short
acting 3, agonist (salbutamol) in the cup of the nebulizer
with hypertonic saline during sputum induction has been
suggested, without this influencing the total cell count
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of the induced sputum',

Sputum processing and analysis

Once a sputum sample has been obtained sputum
processing should be initiated within two hours in order
to avoid significant changes in the number of cells and
inflammatory mediators. Alternatively, placing the sample
in the refrigerator at 4°C allows delay of its processing for
up to 9 hours after the collection’s.

The most crucial step of the analytical method is the
selection of the sample. Three different techniques of
processing have been proposed: i) processing the entire
expectoration specimen given by the patient without
selection, ii) selecting all the viscid or denser portion
taken from the expectorated sample, which effectively
minimizes contamination with saliva, and iii) use of an
inverted microscope for better exclusion of saliva and
its epithelial cells (this is in practice a modification of
technique (ii) in which selection relies on the eye of the
investigator)*. After selection, the sample is put into a
polystyrene tube which has been preweighed empty. The
next step is the weighing of the tube with the sample,
followed by addition of a quantity of 0.1% Dithiothreitol
(DTT) solution or its equivalent Dithioerythritol (DTE)
X 4 volumes of the weight of the sample, to break the
disulphide bonds in the mucin molecules, allowing re-
lease of cells'. Subsequently, the sample is agitated on
a vortex mixer for about 30 seconds and then placed for
homogenization on a tube rocker (3D-Shaker) at 22°C for
about 20 minutes. An equal volume of phosphate-buffer
saline (PBS) solution is then added, to achieve a more
efficient dilution of the sample and dispersion of the
cells.The sample is agitated again on vortex for about 15
seconds and homogenized on the tube rocker for about
5 minutes. Sample filtration through a 48 um nylon mesh
is strongly recommended for the removal of remaining
mucus and debris. This filtration process, along with the
following centrifugation, slightly reduces the total cell
count (TCC)'8. Centrifugation at 300-1500xg is continued
for about 10 minutes and the emerging supernatant is
stored at -70°C. The sediment is used for the estimation
of TCC with the use of a haemocytometer (Neubauer) and
trypan blue staining. The cell pellet is diluted with PBS
to an adjusted concentration of 1.0x10° cells/ml. Finally,
cytospin smears are prepared with cytotubes (40-65 pl
of the sample in each) and placed for cytocentrifugation
at 22xg for 6 minutes'®. The smears are stained with
Giemsa and May-Grunwald stains, in order to determine
the differential cell count (DCC), counting a minimum of
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400 nonsquamous cells, and the result is reported as the
percentages of macrophages, neutrophils, lymphocytes,
eosinophilis and bronchial epithelial cells, among the
total nonsquamous cells. The percentage of squamous
cells should always be reported separately as a marker of
sample suitability (it should be less than 20%)*.

SPUTUM CELL COUNTS

In patients with asthma, induced sputum contains
more living cells than spontaneously produced sputum?.
Higher than normal eosinophil counts are observed in
patients with symptomatic asthma?'?2, Up to 80% of
patients with asthma never treated with inhaled or oral
corticosteroids and up to 50% of those who are under
such medication, appear to have sputum eosinophilia,
which is usually defined as a sputum eosinophil count
of greater than 3%?3*?*. Patients who are experiencing an
asthma attack usually have sputum eosinophilia, although
some patients under corticosteroid treatment may show
a high sputum neutrophil count during an exacerbation?.
Non-eosinophilic (mainly neutrophilic) exacerbations
of bronchial asthma have been described based on the
prevailing cell count, but neither their cause nor their
frequency is known. A possible cause of this might be
viral infection2¢, The validity of a high sputum eosinophil
count has been judged to be better than peak expiratory
flow (PEF) variability for the identification of asthma, while
the acute bronchodilator response has been evaluated in
a study to have sensitivity and specificity comparable to
those of airway responsiveness?. There is poor association,
however, between asthma severity, airway responsiveness
and sputum eosinophilia?>%, although one study showed
an inverse ratio between sputum eosinophil count and
clinical symptoms, FEV; or PC;o methacholine?.

Generally, asthma can be categorized into four sub-
groups based on the prevailing sputum cell count, namely:
eosinophilic asthma (>3% eosinophilis), neutrophilic
asthma (>60% neutrophils), mixed granulocytic asthma
(>3% eosinophils and >60% neutrophils) and paucigranu-
locytic asthma (<3% eosinophils and <60% neutrophils)®.

Categorization of patients with asthma according
to sputum eosinophilia is of great use in those with
symptoms who are treated with inhaled corticosteroids,
because additional therapeutic choices (e.g., long acting
(32 agonists, higher dosage of inhaled corticosteroids,
leukotriene receptor antagonists and theophylline) differ
in their effects on eosinophilic airway inflammation®3'.
Clinicalimprovement and a reduction in sputum eosinophil
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count have been shown in patients with asthma taking
montelukast for 4 weeks32,

The short-term response to inhaled corticosteroids
differs significantly according to the sputum eosinophil
count.There is evidence that patients with < 3% sputum
eosinophils show little improvement in their symptoms,
suggesting that assessment of the underlying airway
inflammation might provide a more reliable guide to
the need for corticosteroids than functional abnormality
(FEV4). Further studies are needed to define the relation-
ship between airway inflammation, symptoms and the
response to corticosteroids’.

It should be acknowledged that some patients show
persistent eosinophilic airway inflammation despite cor-
ticosteroid treatment and whether this group of patients
could be improved with an increase of anti-inflammatory
medication is a pertinent question. Documentation pro-
vides support for the hypothesis that persistent sputum
eosinophilia in patients with “severe asthma” may be
attributed to inadequate treatment or poor compliance
with inhaled corticosteroid therapy*.

Sputum neutrophilia appears to be associated with
more severe disease®*. Both the neutrophils percentage
and the absolute sputum neutrophil count have been
correlated with low post bronchodilator FEV;, lending
support to the hypothesis that neutrophilic airway inflam-
mation may play a role in the progression of persistent
airflow limitation in asthma3®. It is possible that some pa-
tients with non-eosinophilic asthma treated with inhaled
corticosteroids have residual eosinophilic inflammation
in their airway walls. In addition, it has been suggested
that in such patients the presence of macrophages with
large red areas may predict a relapse of eosinophilic
airway inflammation when they are weaned off the use
of inhaled corticosteroids®.

Recent interest has been directed towards investiga-
tion of the relationship between female hormones and
obesity in asthma and it has been shown that inflamma-
tion in sputum is neutrophilic in menopausal women and
eosinophilicin premenopausal women®. Although obese
patients with asthma appear to have poorer control of
their disease than non obese patients with asthma, no
correlation has been demonstrated between body mass
index (BMI) and sputum inflammatory cell count.

The value of the assessment of inflammatory mark-
ersin the induced sputum of patients with occupational
asthma has been investigated*#°. Generally, occupational
asthma is characterized by findings in sputum similar to
those in non occupational asthma, and specific challenge
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testing with occupational allergenic agents is accom-
panied by increase in the sputum eosinophil count®',
There is evidence that the eosinophil count is increased
during workplace exposure in patients with occupational
asthma and reduced after their removal from the work
environment**42, Sputum eosinophilia appears to predict
amore severe stage of asthma and greater bronchodilator
reversibility but is not related with PEF in work exposure®.
It has been reported that subjects with occupational
asthma may show sputum neutrophilic inflammation*.

SPUTUM SUPERNATANT ANALYSIS

Inflammatory mediators in sputum supernatant have
been studied in relation to asthma and its progression.
Various different aspects of inflammation and remodelling
may be reflected by these mediators, including activation
of eosinophils [e.g., eosinophil cationic protein (ECP)],
activation of mast cells (e.g., tryptase), cytokine produc-
tion [e.g., interleukin-5 (IL-5), tumour necrosis factor-a,
(TNF-a)] and augmentation in vascular permeability (e.g.,
albumin, fibrinogen)?.

DTT causes fission of disulfide bonds and denatura-
tion of proteins, which is why its use has been considered
to have an effect on cellular markers that are protein
molecules. The use of DTT does not appear to affect the
concentration of mediators such as IL-5, tryptase, hista-
mine and immunoglobulin A (Ig-A)*®. In contrast, it has
been suggested that the protease inhibition achieved
with the use of DTT aids in the detection of cytokines
and chemokines®,

Asthma classification into different phenotypes has
been aided by the measurement of various biomarkers in
sputum supernatant. More specifically, among patients
with severe asthma, those with frequent exacerbations
were characterized by higher levels of IL-5 and GM-CSF
compared to those with persistent airway obstruction®.

Sputum supernatant analysis may also contribute to
the evaluation of asthma treatment. Cysteinyl-leukotrienes
have been detected in the sputum supernatant of patients
with asthma and it is reported that the use of montelukast
(a leukotriene receptor antagonist) inhibits the eosino-
philic chemotactic activity in both corticosteroid-naive
and corticosteroid-treated patients*, Serial measurement
of inflammatory mediators such as GM-CSF, RANTES and
IL-8 in cells collected in induced sputum and cultured with
beclomethasone dipropionate (BPD), salbutamol and
formoterol, supports the benefit of using a combination
of beclomethasone with 3,-agonists over beclomethasone
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alone in asthma treatment, revealing a decrease in the
levels of these mediators®.

The supernatant of induced sputum has made a fun-
damental contribution to comprehension of the patho-
physiology of asthma, and specifically the inflammation
that characterizes this disease. In a recent study of subjects
with mild to moderate asthma in stable condition, cytokine
production by sputum cells was compared in patients
with eosinophilic and non-eosinophilic inflammation.
Those with eosinophilic inflammation had higher levels
of IL-4 and TNF-a than healthy subjects®. In another study,
induced sputum from patients with moderate to severe
asthma treated with inhaled corticosteroids had higher
levels of IL-6 than that from healthy subjects, reflecting
impaired innate immunity>'.

Induced sputum pH appears to reflect an aspect of
asthma other than eosinophilic inflammation, as it is
related to different pathophysiological features. Patients
with asthma, both controlled and uncontrolled, have
lower induced sputum pH levels than healthy subjects®2.
There are also reports of greater oxidative stress in the
airways of patients with refractory asthma, who showed
increased xanthine oxidase and 3-nitrotyrosine activity
in sputum compared with patients whose asthma was
well controlled*:.

Apart from chronic inflammation asthma exhibits the
additional and equally fundamental feature of airway
remodelling. Many mediators have been linked to the
remodelling process, including procollagen synthesis
peptides, matrix metalloproteinases (MMPs), tissue in-
hibitors of metalloproteinases (TIMPs)***%, and cytokines
such as tumour growth factor 3 (TGF-$)*°. Mattos and
co-workers showed that the induced sputum level of
MMP-9 was elevated in patients with severe asthma after
specific allergen challenge and that this was not affected
by treatment with inhaled corticosteroids®®. They also
observed subversion in the balance of MMP-9/TIMP-1
levels, which was thought to be the cause of excessive
degradation of extracellular matrix (ECM) proteins that
participate in the injury-repair process.

Nomura and co-workers hypothesized that a change
in the balance between collagen type | synthesis and
degradation towards increased synthesis might be ob-
served during exacerbations of asthma, leading to airway
remodelling®®. Similarly, it was suggested that asthma
might be associated with promotion of angiogenesis, and
accordingly levels of vascular endothelial growth factor
(VEGF) were found elevated in the induced sputum su-
pernatant of patients with asthma®. Finally, osteopontin,
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a glycoprotein that can function both as an ECM molecule
and a cytokine, was investigated as a potential mediator
in airway inflammation and remodelling in patients with
asthma. A recent study demonstrated that patients with
severe refractory asthma had significantly higher levels of
osteopontin than those with milder forms of the disease,
with a significant association between this glycoprotein
and TGF-B1, IL-13 and cysteinyl leukotrienes®'.

INDUCED SPUTUM - EXHALED NITRIC OXIDE -
EXHALED BREATH CONDENSATE

The fraction of exhaled nitric oxide (FeNO) and exhaled
breath condensate (EBC) are two additional non-invasive
techniques of airway inflammation assessment.

High levels of FeNO (>42ppb) have been correlated
with eosinophilia in induced sputum of patients with
asthma, but other factors, such as high dose inhaled
corticosteroids, atopy and smoking, may modify FeNO
levels. In a recent study, patients receiving high doses of
inhaled corticosteroids (>1,000 ug fluticasone/day) had
a FeNO threshold of 27 ppb and those who were current
smokers a threshold of 28 ppb, while the best threshold
in non atopic patients was 30 ppb for the identification
of eosinophilic sputum profile®. In a study of patients
with severe refractory asthma, it was shown that elevated
levels of FeNO could significantly predict eosinophilia in
induced sputum, irrespective of treatment with high dose
inhaled corticosteroids; FeNO levels >19 ppb predicted a
sputum eosinophil count >3% and FeNO levels <19 ppb
predicted the presence of >40% neutrophils in induced
sputum, irrespective of the presence of eosinophils. These
findings may be explained by the resistance to corticos-
teroids often observed in patients with severe asthma or
the persisting activation of epithelial cells, which are the
main source of NO®,

Concerning EBC pH, there is not yet enough evidence
to support an association with the induced sputum cel-
lular profile. Specifically, even though low levels of EBC
pH have been correlated with eosinophilia in asthma,
this does not appear to apply to patients with severe
asthma. In patients with moderate asthma who showed
an eosinophilic prevalence, sputum EBC pH tended to be
a good predictive marker of eosinophilia®.

EBC has also been used for measuring inflamma-
tory mediators, although it is not easy to make direct
comparison with the measurements ininduced sputum
supernatant because of the wide disparity observed; for
example, EBC levels of total protein and surfactant protein
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A (SPA) were at least 100-fold lower than those measured
in induced sputum?®,

In patients with asthma in stable condition who were
active smokers, a negative correlation was reported be-
tween EBC pH and the presence of both of eosinophils
and neutrophils. On the other hand, levels of FeNO higher
than 14 ppb could identify with a high specificity the
presence of an eosinophilic pattern in induced sputum,
while FeNO levels <14ppb and EBC pH levels >7.20, could
predict the paucigranulocytic induced sputum inflamma-
tory pattern in smokers with asthma®.

CONCLUSION

The growing interest in the use of induced sputum
during recent years has led to a better understanding
and more effective monitoring of airway inflammation
in patients with asthma. Induced sputum is currently
the most robust method for the routine assessment of
airway inflammation and it is a procedure that is generally
safe and well tolerated by most patients. Its widespread
application has provided insight into the relationship
between lung function and airway inflammation and has
enabled the identification of new disease phenotypes
and the definition of which of these respond to current
forms of treatment. Sputum induction should be available
in specialist centres in order for patients with severe or
difficult-to-treat asthma to be evaluated and managed,
as it appears to be more valuable for such patients. To
date sputum induction is the only non-invasive method
of airway inflammation assessment that has a proven
role in the management of moderate-to-severe asthma.
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TIEPIYPAPETAL TO GX LA XOPYNONG TNG EIGTIVEOUEVNG XNHEIOOEPQ-
neiag kat mapouotadovral T MAEOVEKTHMATA KAl TA EIOVEKTAHATA
Tou. Aivetal 181aitepn €UPACN OTA EPEVVNTIKA TTPOYPAMHATA Kl
TIG KAWVIKEG peNéTeg, mou éxouv mepatwOei ) Bpiokovtal akopa o
€€ENEN, L€ AVTIKEIEVO TN MOPYOTIOINGN YVWOTWV AVTIKAPKIVIKWV
PAPHUAKOLOPIWY UTTO HOPPRV EICTIVEOHEVNC EnPRC KOVEWC. [TveUwY
2012, 25(3):291-297.

EIZATQrH

Maykoouiwg o BPoyXoyevNG KapKIVOG TOU TIVEUHOVA Eival N CUXVOTEPN
MopP®N KApKiVou Kal avTIOTOIXEl O€ TIEPLOCOTEPO amd To 20% OAWV TwWV
kakonBelwy, evw otnv EAAAda kdBe xpdvo Staylyvwokovtal mepimou 5000
VEEG TIEPITTTWOELG,.

To kdnviopa gival o kupldtepog mapdyovtag Kivduvou mou oxetiletal
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ME TNV avantuén Tou Kapkivou Tou Tveupova (mavw
amo 1o 80% Twv mepMTwoewv). O Kivduvog oxetiletal
pe Tov aplBuo tTwv kanvi{opévwy Tolydpwy, TNV nAikia
évapéng kat T Sidpkela Tou Kamviopatog. To madntikod
(akoUo10) KATIVIOMA KAl N eTTayyeAUATIKN ékBeon o€ S1d-
(POPA KAPKIVOYOVa (ApiavTog, XpWHLO, APOEVIKO, VIKENLO,
TTUPITIO, KASUIO, TTIOOEC, OPUKTENALA K.0.) cuVOSEVOVTAL
pe avénuévo kivbuvo avamtuéng kapkivou. Emiong n
ATHOO@AIPIKA PUTTAVON, SIATNTIKOI TAPAYOVTEC (EANEIPN
Brtapivng A), Siapopeg TaBoAOYIKES KATAOTACEIC (TTveu-
MOVIKN iVWon, @UUATIWON) ava@épeTal OTI EUMAEKOVTAL
otnv avamtuén kapkivou. Exel mapatnpnBei ouvepyikn
Spdon kamviopatog Kal £EKBeoNg o€ apiavTo, ApOEVIKO,
€vw Kai n ovifouvoa aktivofBolia cupBAaNel oTov Kivdu-
vo avantuéng Kapkivou. Zuvenwc, n véoog duvatal va
TPOANQOE( Ye TNV amo@uyr Tou KATVIOUATOC KAl TwV
UTTOAOITIWV AITIOAOYIKWV TTapayovTwy'3,

TNV avamnTuén Tou KapKivou @aiveTtal 0Tt CUPPBANEL
o€ Yeyato Babud kat n Sla@opeTikn YeVeTIKA TIpodidbeon,
TTOU OQEIAETAL OTOV TIOANUHOPPLOO TWV YOVISiwV TTOU Kw-
SIKOTIOIOUV TTPWTEIVEG ONUAVTIKEG YA TNV ATTAVTNON TOU
&eviotn og ePIBAANOVTIKOUC TTAPAYOVTEG KL TOV ENEYXO
TOU KUTTApPIKOU MoAamAactacpov. Etol, pmopei va e€nyn-
Bei yiati Sev avanmTuooouV KAPKIVo TOU TIVEUOVA OAOL Ol
KOTIVIOTEG, VW ATopa Trou Sgv Kamvi(ouv, avamtuooouv
KaPKivo, KaBWG Kal YlaTi UTTAPXOUV OIKOYEVELEG UE LPNAA
TTOCOOTA KAPKIVOU TOu MveUOVa>,

MAGOAOrIKH ANATOMIKH

Me Baon tnv 1oToAoyIKH Ta&vounon mou €xel TIPO-
Tabei and tnv Maykdéouia Opydavwon Yyeiag (M1.0.Y.),
O€ TEOOEPLG TUTTOUG TIEPIAApPBAvETAL TO 95% OAWV TWV
MPWTOMABWV KAPKiVWV Tou MveUOVA: EMOEPUOEISNE
(30%), adevokapkivwua (25%), aUETAMAAOCTOG UEYA-
AOKUTTAPIKOC (10-15%) Kal MIKPOKUTTAPIKOG (20%). Ot
TPEIC MpwToL TUTTOL avTipeTwri{ovtal oav pia opdda ue
TITAO «HN-UIKPOKUTTAPIKO KapkKivwuar. O Staxwplopodg
TOU KAPKIVOU TOU TIVEUUOVA O€ UIKOOKUTTAPIKO KAl Un-
UIKQOKUTTAPIKO AVTAVAKAA TN S1a@QOPETIKNA KATA Kavova
avtamdkplon otn xnuetoBepaneia kat aktivoBepareia
(To pIkpoKuTTAPLKOS gival 1o evaiocdnTo)?.

KAINIKH EIKONA

O1 acBeveic pe kapkivo Tou veuova Bpiokovtal o€
TTOCOOTO PEYAAUTEPO ATIO 75% OTNV MEUMTN KAl €KTN O€-
Kaetia tng {wng Toug. H mapouaia Tng vooou o€ eVAAIKESG
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KATW Twv 35 eTwv givat ommavia. Ta apxXika onueia Kat oup-
TITWHOTA €ival TolkiAa Kat e€apTwvTal amod tn B€on g
VEOTIAQGIAC, TOV IOTOAOYIKO TUTIO, TNV TAXUTNTA AVATTTUENG,
NV UTTAPEN LETACTACEWY, TNV EKTOTTN TIAPAYWYH TTENTI-
Siwv Kat oppovwV Kat TNV mapoucia AANNG UTTOKEIMEVNG
TVEUOVIKAG BAABNG. Ta cupmTWUATA Eival €iTE YEVIKA
(mupetdc, avopetia, amwAela Bapouc, katafoAr) Suvapewv)
gite €161k Aoyw TOTIKNE avantuéng tou oykou (Brixag,
anmdxpeuPn, aipontuon, SUoTvVold, CUPLYUOC, TTOVOC),
METAOTACEWVY N TTAPAVEOTIAACHATIKWY EKONAWCEWV3>L,

FENIKH ©EPANEYTIKH ANTIMETQMIZH

H kaAUtepn Beparmeia sival n mpdAnYn. Auto emt-
Tuyxavetat pe tn SlaKomm 1} amo@uyr Tou KAmviopaTog.
lNa Toug MPWNV KAnMvIoTEC, N ouxvoTNTa avantuéng Tou
KOPKIVOU TOU TTVEDIOVA PEIWVETAL TIPOOSEVTIKA. MeTA TNV
mapélevon 16 €Twv amod TNV SLAKOTIH TOU KATIVIOUATOC,
O TIPWNV KATIVIOTAG €XEL TTEPITIOV TNV (B1a MBavotnTa va
avantuEel TN VOO0 E EKEIVN TTOU €XOUV TA GUVOUAAIKA
dtopa mou dev KATvVIoay TTOTE’.

Me tn Si1dyvwon tng véoou, n Bepaneia mpémet va Ee-
KIvijoel dpeoa. H Bepareia yia Tov Kapkivo Tou mvelpova
BaciCetal oTov I0TOAOYIKS TUTIO TOU KAPKIVOU (UIKPOKUT-
TOPIKOG 1} KN), 0TNV €KTAON TNG VOOOU Kal GTO IOTOPIKO
Tou aoBevouc. Ot diagopol lotormaboloyikoi TUToL Tou
Bpoyxoyevouc kapkivou mpémel va SlakpivovTal, OX1 HOvVo
emeldn €Xouv SIAPOPETIKEG KAVIKEG EKONAWOELG, OANG
Kat emeldn} n OepaAmEUTIKE TOUG AVTIHETWTION Sla@EpEL.
H avdAuon tng emidpaong tou 10ToAoyIKOU TUTTOU TOU
MN-UIKPOKUTTAPIKOU Kapkivou tou mveupova (NSCLC)
OUUBAN\El KaBoPIOTIKA 0T BEPATTEVTIKY AVTIUETWITI-
on. Na mapadetypa, o XNUEIOBEPATTEUTIKOG TTAPAYOVTAG
pemetrexed (Alimta®), w¢ povoBeparneia ry e cuvduacuod
Ue mAaTiva, evdeikvuTtal wg Bepameia mPWTNG YPAUMNAS
ac0evWv e TOTIKA TIPOXWPNHEVO 1} HETACTATIKO Un-
MUIKPOKUTTAPIKO KAPKIVO TTIVEUOVQ, EKTOG Ao TIG TTEPL-
TITWOELG TTOU KUPLAPXOUV IGTOAOYIKA Ta TTAAKWON KUTTApa®.
Ot ouvriBeic BepameuTiké AUOEIC TTEPINAUBAVOLV:

« Xelpoupylkn uéBodo
« PadloBeparneia / AktivoBeparmeia
« XnueloBepaneia

XHMEIOOEPATIEIA TOY KAPKINOY
TOY NMNEYMONA

H XnueloBeparneia Baciletal on xprion avTIKAPKIVIKWY
PapuUdKwy Ta omoia xopnyouvtal gite evOoPAEPLa gite
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amo To oTopA’®. AUTA Ta PAPHAKA EICAYOVTAL OTN YEVIKN

KUKAO@QOPIa KAl KATAVELIOVTAL 0TO OWHA, KaBlotwvTag Tnv

Bepameia AuTth XPAOIUN YIA TNV KATATTOAEUNON KAPKIVI-

KWV KUTTApwv mou Bpiokovtal BewpnTikd e€amiwuéva

og 6\ou¢ Touc loToUC.

Avdaloya pe To oTdd1o Tou KapKivou Tou MveUova, N
XnueloBepaneia (LePIKEC POpPEC o UVOUAOTHO e padlo-
Beparneia) umopei va xpnotomolndei amookomwvTag og
SlagopeTikd amoteAéopaTta:

1) Ztnv mpoomdBsia cuppikvwaong Tou OYKOU TIPLV TO
XElpoupyeio. Autou Tou gidoug n xnuelobeparnceia ival
yvwoTh w¢ «<neoadjuvant therapy».

2) Metd 10 Xelpoupyeio otnv Mpoomddela e€OVTWONG
TUXWV EVATIOPEIVAVTWY KAPKIVIKWV KUTTAPWV («ad-
juvant therapy»).

3) Q¢kUpla Bepameia yia mo eEeMYUEVOUC KAPKIVOUG, 1y
yla acBeveic mou Sev €xouv TNV aAnapaitnTn QUOIKN
KATAoTAON Yia va uttoBANB0UV O XEIPOUPYIKN EMEW-
Baon.

H xnueloBepareia yivetal og KUKAoug, 6mmou KABEe Tie-
piodoc Bepaneiag akolouBeital amd pia mepiodo xwpic
Beparmeia, yeyovoc mou MPOo@EPEL GTOV OPYAVIOUO TOV
amapaitnTo Xpovo yla va avappwaoel. Ot xnuelobeparneu-
TIKOI KUKAOL YeVIKA SlapkoUv 3 e 4 efdouddeg mepimou
KAl M0 QVTIKAPKIVIKI aywyr) TUTTIKA TrEpINapBavel 4 pe
6 KUKAoOUC. H xnueloBepareia yevika dgv ouviotdral o€
a0Beveig he KOKN YEVIKN KatdoTtaon uysiac. Avtifeta, n
npoxwpnuévn nAikia dev amotelei avtévdelén yla v
urofoln o€ xnueloBeparneia.

Q¢ emi 10 TAEIOTOV, N PAPUOKEUTIKH Aywyr] Yia TOV
Kapkivo Tou nveupova mepthappdvel ocuvduacuo duo
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XNHEOOEPATIEVTIKWY QAPUAKWYV. ZUUQWVA PE HENETEC, N
TPOOBIKN Kal evO¢ TPiTou XNHEL0BepaTeUTIKoL TapdyovTa
Sev mpoopépel 1I8laitepa o@EAN Kal eival mBavotepo va
TIPOKAAECEL TIEPIOOOTEPEC TTAPEVEPYELEC. TENOC, XNUEIOOE-
pareia YE Eva LOVO PAPHUOKO XOPNYEITAL OE TIEPITTWOELG
omou 8¢ yivetal avekTr n cuvOuacuévn xnueloBepareia,
OMWC Yla TTAPASELY O O A0OEVEIC UE YEVIKA KAKN) PUOIKNA
katdaotaon (NAkiwpévol, acBeveic pe Befapnuévo laTpikd
IOTOPIKO K.ATL).

X1ov Mivaka 1 mepthapBdavovTtal Ta o cuxva Xpn-
OLUOTIOIOUEVA XNUEIOBEPATTEVTIKA PAPUAKA YA TOV
KOpPKivo Tou Trvevpova:

Otumio kotvoi cuvduacpoi mephappavouy cisplatin f,
carboplatin pe kamolo aAo @apuako. QoTd00, PENETEC
€xouv Sei€el 0TI N xprion cuvouacuwy pe Alydtepo Evto-
VEG TTAPEVEPYELEG, OTIWG N gemcitabine pe vinorelbine
1 paclitaxel, pmopei va eival e€icov amoteheopatikn o
TIOAM\EG TIEPITTWOELG,.

FONIAIAKH ©EPANEIA KAl OEPATIEIA
FTONIAIAKQN METAANAZEQN

Me tov 6po «yovidiakn Bepareian xapakTnpi{ouue Tn
METAPOPA TUAATOC TOU YEVETIKOU UAIKOU (Yovidlo) o€ éva
KUTTAPO YIa BEPATTEVUTIKOUG GKOTIOUG. AUTO EMITUYXAVETAL
UE TNV €i0060 O0TOV OPYAVIOUO £VOC KATAAANAOU Yovidi-
0V, TO OTI0(0 €iTE KATAOTENEL TN SPACN TWV KAPKIVIKWV
KUTTApwYV, €ite avamtlooel JeyahuTepn avOeKTIKOTNTA
OTA PUOLOAOYIKA KUTTAPA TOU OPYAVIOUOU, UE ATTOTE-
Aeopa va givat duvatr n xprion uPnAoTeEpwV SOCEWV
XNUEoBepamneiag. XapakTnploTiky gival n elcaywyn tng

MINAKAZ 1. Baoikd avTIKOpKIVIKA pdpLa, TPOTTOG Xopynong Kal KUpLeG avemBUpNTeC evépyeteg' 2,

AVTIKapKIVIKO

HOplo 03806¢ kat péco xopriynong Baoikég avemOuunTeg evépyeieg

Cisplatin Ev6o@AéPLa éyxuon og @UOIONOYIKO 0pO  EUETOC, VEQPOTOEIKATNTA, VEUPOTOEIKOTNTA

Carboplatin Ev6o@AéPia éyxuon o€ uololoyiko opd  NauTia, EUETOC, LUENOKATAOTOAR

Paclitaxel Ev6opAéPia éyxuon o uololoyiko opd  Oubetepomevia, TeplpepIKn veupondbela, Bpadukapdia, awmekia
Docetaxel Ev6opAéBia éyxuon o guololoyiko opd  Oubetepormevia, TepPePIKN veupomndBela, Bpadukapdia, awmnekia

Gemcitabine Evoo@AEPia éyxuon og GUOLOAOYIKO 0pO

Vinorelbine EvSo@AéPLa éyxuon og GUOIOAOYIKO 0pO
Irinotecan EvSo@AéPia éyxuon og GUGIONOYIKO 0pO
Etoposide EvGo@AéBia éyxuon o€ QUGIONOYIKO 0PO
Vinblastine Ev6o@AEPia éyxuon og GUOIOAOYIKO 0pO
Topotecan Evoo@AéPLa éyxuon og GUOLOAOYIKO 0pO
Pemetrexed Ev6o@AéPLa éyxuon og QUGIOAOYIKO 0pO

MuglokataoToAr, vauTia, EUeTOC, aAwTeKia
Kokklokuttapormevia

MughokaTtaoTtoAr, oubeTepomevia, alwmekia, Bpoppormevia
MuglokataoTtohn, Aeuxaipia, ahwmekia

Muglokataotolr, adwmekia, PAeBitida, Kuttapitida
Muglokataotoln, Sidppola, BpopPormevia, avoooKaTaoToA
OubeTePOTEVIQ, YOOTPEVTEPIKEC SIATAPAXEC, KOTIWON
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QUOLKAC HopPPri¢ Tou yovidiou p53 -Guocheitoupyia Tou
OTI0i0U OXeTI(ETAL PE TNV AVOEKTIKOTNTA TWV KAPKIVIKWY
KUTTAPWYV OTN XNUEIOBEPATTEUTIKY aywyri-, L TN Bor|Beia
PETPOIWV O€ KAPKIVIKA KUTTAPA, LE OKOTIO TNV AVTIOTPOYN)
NG KAKONB0UC AEITOUPYIKNC CUUITEPIPOPAC TOUC. Mia AAAN
Katnyopia gival n «yovidlakr Oeparneia autoktoviacy, n
omoia Baciletal 0TNV €l0AYWYN OTA KAPKIVIKA KUTTApA
yovibiwv mou auv€dvouv tnv evaleOnacia Twv KAPKIVIKWV
KUTTAPWV O€ CUYKEKPIUEVA @dapuaka. TéTola yovidia
gival To «ovoTnua Seapvdong g Kutooivng/5FU» kal
To «oVoTNUA Bupidokivaong/ganciclovir»'®,

Y& pia mpdo@ATn UEAETN, TTOU TIOPOUCIACTNKE OTO
€moto ouvedplo Tng «ASCO» (American Society of Clinical
Oncology), mpotdBnKe n XpPrion £vog VEOU POPUOKEUTI-
KoU popiou yla tnv epappoyr Ospamneiag emi yovidiakwv
petalNG€ewv'3. O mapdyovtag [PF-02341066] rj aAMw¢
[PF-1066] -évag EKAEKTIKOC avTaywvioTrg Tou ATP- gival
€va LIKpoU PeyEBoUG HOPLo, TTOU Xopnyeital amod To oToua
Kall aVOOTENNEL TOUC UTTOSOXEIC TNG TUPOGIVIKAG KIVAONG
ota oykoyovidla [ALK] kat [MET/HGF]. Exel avagepBei 6t
Ta [EMLA4] kat [ALK] oykoyovidia evtomiCovtal o aoBeveig
ME MUN-UIKPOKUTTAPIKO KapKivo Tou velpova (Non-Small
Cell Lung Cancer,NSCLC) og mocooTtd mepimou 4%. lNa
T0 AOYO aUTO, MpayuatormolrjOnke KAIVIKNA HEAETN @Aong
Il, 6mou ouppeteixav acBeveic pe NSCLC mou épepav 1o
oykoyovidio [ALK] kal otoug omoioug xopnyriOnke povo-
Beparneia pe Tov mapayovta [PF-1066]. Méxpt orjuepa, 76
aoBeveic pe NSCLC mou épepav To oykoyovidio [ALK] éxouv
Bepamneutei MARpwg, kat 50 akéun epgavifouv aliohoyn
avtamnokplon otn Bepaneia. H péon didpkela Bepameiag
€ival 25.5 kai mAéov €BOOUABEC, EVW Ol CUXVOTEPEC AVETTL-
BUUNTEC EVEPYELEC APOPOUV OTO YAOTPEVTEPLIKO CUCTNA
kat meptAapBavouv vautia (55%) kat ueTo (39%).

Me Baon ta mapamavw, o avactoAéag tou [ALK], [PF-
1066] (xopNYOUHEVOC Ao TOU 0TOMATOC), £8€1§€ LYPNAO
TTOCOO0TO AVTATIOKPIONG aTTO TOUG aoBeveig TTou épepav
10 oykoyovidio [ALK], evw mapdAAnAa mapeixe uPnAn
ACPANELA O€ O,T1 APOPA TIC TTAPEVEPYELEC.

Autn TN oTiypn, Bpioketal og e€EMEN KAVIKE YENETN
@dong lll. 1o oOVOAS NG, N €pEuva AUTH) ATTOCKOTIE
oTtnV epappoyn e€atouikeupévng Bepamneiag o aoBeveic
pe NSCLC™.

Emmpdobeta, cuppwva pe mpdogateg SnUoclEVTEIC,
€va oAl eATdopopo HdpLo TTou §pa WG AVACTOAEAG TWV
oykoyovidiwv [EML4] kat [ALK], eivat to Crizotinib (Xalkori,
Pfizer)'. To Crizotinib o€ emimeSo KAIVIKWV HEAETWV CUp-
PIKVWVEL TOUG OYKOUG OE O0OEVEIC UE UN-UIKPOKUTTAPIKO
KOPKIVO TOU TIVEUOVA TTOU PEPOUV IO OUYKEKPIUEVT E-
Td\\aén ota yovidia [EML4] kat [ALK] (ouvriBwc amavtdatat
o€ N KanvioTég). Ot SOKIYEC TTou TTpaypatomolnOnkav
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agopovoav oe 82 acBeveic mou épepav TN PeTdAaén
OTa CUYKEKPIHEvVa yovidia, kal gixav rién umoBAnBei oe
APKETOUG KUKAOUG XNUEIOBEpameiag Xwpig IkavorounTi-
KO amotéAeopa. Ot dykol cuppIkvwONKav 1 TTapEUEIVaY
oTAoluol 010 87% Twv acbevwy, evw 0To 57% ot dykol
oLPPIKVWONKAV KATd TOUAAXIoToV 30%. X€ TOUNAXIOTOV
évav aoBevr ol dykol e€agaviotnkav TeAeiwg péoa o€ 8
eBoopdadec.

Tov Alyouato Tou 2011 eykpiBnke amo Tov AUEPIKAVIKO
Opyaviopd Tpogipwv kat Gappdkwv (FDA) n xprion tou
o€ KapKivortabeic TeAikou otadiou.

MeydAng omoudaiotntag, emiong, amodelkvUETaAl N
avayvwplon Kat tautonoinon tng oikoyévelag ERB [EGFR
(Erb1), HER2/neu (Erb2), HER3 (Erb3) kat HER4 (Erb4)],
n omoia amoteAei opada KUTTAPIKWY UTTOSOXEWV TTOU
oxetiCetal pe Tov TOAATAQCIAo PO TwV KUTTApwV. Otumo-
Soxeic autoi, agol ouvdeBouv pe popLa otnv eM@Aavela
TOU KUTTAPOU, EVEPYOTTOLOUV HIa OELPA aTo avTIOPACELg
Mé€oa 0TO KUTTAPO TTOU £XOUV WG ATTOTEAECHA T pUOUION
CNUAVTIKWY AEITOUPYLWV KAl KUPIWE TOV TTOAATTAQCIAC O
TOU KUTTAPOU Kal TNV anomtwon. H unepekgpaon tTwv
untodoxéwv EGFR éxel SeixBei 0T oupPaivel o CUVTPIMTIKA
mAgloPn@ia oto MAakwdeg Kapkivwpa (84%), >65% oto
MEYOAOKUTTAPIKO KAPKIVWHA KAl 0TO a8EVOKAPKIVWHA,
evw Sev eppaviletal KABOAOU OTO HIKPOKUTTOPIKO. X HEPA
untdpyouv S100£01eg OpAdEC popiwv-avTIoCWPATWY TTOU
pmokdpouv ) Siepyacia autr o€ Stapopa emimeda’ kat
e€etaleTal N AMOTEAECUATIKOTNTA TOUC OTNV TPOPUAAEN
Kal Beparneia Tou KapKivou Tou Tvelpova. Meptkd améd
auTd €ival To PovokAwVIKS avtiowpa C225 (Cetuximab)
OTWC €MTiONC Kal HIKPA Hopla émwe o ZD 1839 (gefitinib,
Iressa), OSI-774 kau (erlotinib, Tarceva) mou emAeKTIKA
AVACTENNOULV TNV EVEPYOTTOINGN TNG TUPOGIVIKAG KIVACNG
(TK) mou amotelei evoKuTTAPIKO TUAA Tou EGFR™®S,

TéNOC, ONUAVTIKO POAO O0Tn BepameuTIKr avtanod-
Kpton otn xnueloBepaneia maiouv ta év{upa ERCCI
(Excision Repair Cross-Complementation group 1) kat
RRM1 (Ribonucleotide Reductase subunit 1), Ta omoia
ouppetéxouv otn Sladikacia ouvBeong kat emdidpBwong
Tou DNA kaBwg kat oto petafolioud tou gemcitabine kat
platinum. Auénuéva emineda mRNA tou yovidiov ERCC1
oxetiCovtal pe avOekTIKOTNTA MTOAWY KApKivwv oTnv
mativa. To év{upo mou mmapdyetal anod to yovidlo autd
avayvwpilel tig BAAReg mou mpokahei n mAativa oto DNA
TWV KUTTApWV Kal To eMSI0pBWVEL, TTPOKAAWVTAC £TOL
avTiotaon oTo @APHAKO' %, TUVETTWC, UPNAN EKPPaAcn
Tou yovidiou ERCC1 onuaivet au§nuévn mbavotnta avti-
otaong oe cuvduaopévn xnueloBepameia gemcitabine/
platinum kai cuvééetal pe xapnAd moocootd emfBiwong
a00eVWV HE UN-MIKPOKUTTAPIKO KAPKIVO TOU TIVEUHIOVA.
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AvTifeta, n xaunAn ékppacn tou ERCC1 gival BeTikog
TMPORAENTIKOC SeiKTNG yia avtamdkplon oTa mapdywya
TAATIiVAG KAl TTPOYVWOTIKOG yia auénuévn emBiwon 0%,

EIZNMNEOMENH XHMEIOOEPAEIA

Eloaywyn

Ta elonvedpeva pAppaka €xouv xpnotpomoindei edw
KOl QLWVEC yia TN Oepareia Tabrioewv Tou AVanvVeUoTIKOU
ovoTuatoc?. MapdAinha, n xopriynon €IGTIVEOUEVWV
QPAPMAKWY ATTOTEAEL éva avamTuooouEVO TESIO TNG €peu-
Vag Pe peydho evlagpépov yia tov avBpwmno?®?, NMapolo
TTOU N CUYKEKPIPEVN pHEBodOG xoprynong epapuoletal
gupuTaTa 0TN BEPATTEVTIKN AVTILETWTTION TOU BPOoyxIKoU
AoOUaTOC, N EVOWHATWGN EVOC PAPHUAKOU ) EVOC popéa
QAPUAKOU HECA O€ El0TIVEOEVA GTayoVidla yiveTal dAo Kal
o evdlagépouaoa yla tn Oepameia kat ANwv mabrcewv
TOU AVATIVEUGTIKOU CUCTAUATOC, OTTWG Yla Tapddelypa o
KOpPKivog Tou TTvelpova®3,

AuoTUXWG HEXPL ONUEPQ, N LETAPOPA TWV AVTIKAPKL-
VIKWOV QAPUAKWY oTnV mpoofePAnuévn amnd Tov Kapkivo
TIEPLOXH, META amo evOOPAEPLa 1 amd TOU OTOUATOC
xopniynon, urp&e avemapkng. Autd amoteAel kal Tnv
mMOavoTEPN AITia YIa TNV TIEPIOPIOUEVN ATTOTEAECUATIKO-
TNTA TWV TIEPIOOOTEPWV XNUELOBEPATTEVTIKWY QAPUAKWY,
KOATATAOOOVTAG Ta TOo0oTA Beparmeiag Tou KapKivou
Tou TIVEUOVA AVAPESA OTA XOUNASTEPA OAWV TWV Ka-
konOelwv3'32,

I’ auTé 10 AOYO, UTIAPXEL ETITAKTIKY QVAYKN avAamtuéng
VEWV OUOKEUWV XOPryNong Gapuakwy Kal GapUaKOTE-
XVIKWV Hop@WV Tou va odnyolv ot BeATiwpéva Xapa-
KTNPIOTIKA TNC KIVNTIKAC TOU Q@apUAKoU. MPOoKAIVIKEC
peNéTeC MAvw oTnVv oykoAoyia Tou Bwpaka €6e1€av éTin
ELOTIVEOIEVN XOPNYNON EMITPETEL TN UETAPOPA LEYAANG
MOoOTNTAG XNUELODEPATIEUTIKWY TTAPAYOVTWY KATEUDEIaV
OTIC KATWTEPEG AVATIVEUOTIKEG 080UC Kal TOUC TIVEUHO-
VeG Tou acBevoug pe v ehdxlotn duvatr diaxuon Tou
(PUPHAKOU OTOUC TIEPIPEPIKOUC IOTOUC 33, AUTA N oTpa-
TNYIKA XOpryNoNG CUYKEKPIHMEVWV TTIOGOTATWY GAPUAKOU
Kal armeuBeiag oTo onpeio TN maboyévelag TPOAyel TNV
EUPAVION AVTIKAPKIVIKAS dpdong Ue pelwpévn doon
PAPMAKOU KABWCE KAl TN KEiwon A akOUn Kat TNy mARpn
eEANEYN TWV AVETIOUUNTWV EVEPYEIDVF34,

M\eovekthpata

Yridpxel évag onUAvTIKOG aplOuog MAEOVEKTNUATWY
01N Bepaneia CUCTNUATIKWY ACOEVEIWV LIE EIOTIVEOUEVA
PAPUOKa: 0) o€ avtiBeon pe Tnv and Tou otéuatog Bepa-
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nieia, autn n 086¢ xopriynong meptopilel onUAvVTIKA TNV
mOavoTNTA HEIWMEVNE ATTOPPOPNONG, B) amo@evyeTaln
[BlopeTaTponr| Tou apUAKOU OTO YOOTPEVTEPIKO CWArvVa
kat y) dev mapatnpeital gaivépevo mpwtng S16dou tou
(PaApPUAKOU OTO ATTAP.

Y& oxéon pe TV evOoPAEPLa €yxuon, n eloTivedpEVN
Bepaneia e oxetiCeTal pe MOVO, YEYOVOC TIOU UTTOPEL va
Bertiwoel tv dveon Kail Tn CUPUOPYWON Tou acBevolc,
oONywvTac €101 € KAAUTEPO BEPATTEUTIKO AMOTENECHAY.
Emiong, n peydhn kupehidikn empdveia mapéxet tn duva-
TOTNTA TAXEIOG CUCTNUATIKNAC ATOPPOPNONG EUSIAAUTWY
@appdkwv. TENOG, N TOTIKNA HETAPOPA XNUEIOBepaTTEIag
UEOW EIOTIVONG Y10 TIPWTOYEVEIG I LETAOTATIKOUG OYKOUG
OToV TIVELIOVA, UTTOPEl va au€noel Tnv ékBeon Tou Kap-
KIVIKOU OYKOU 0TO GAPUAKO Kat TapdAAnAa va eAay1oTo-
TIOINOEL TIC avemMOUUNTECG EVEPYELEC.

Melovektpata

Mapoho mou n eloTvedUEVN XN UEloDEpaneia mpwtoa-
vaeépOnke to 19683°%, n avamtuén elomveopevwy mapa-
YOVTWV Y10 OYKOAOYIKI XPH 0N TTAPAPEVEL TIEPIOPLOUEVN 33,
Mia mBavn) €iynon givat o 6o epgpaviong ToIkoTnTag
oToV TIVEUHOVA, SIOTL TTOAAA XNUEIOBEPATIEVTIKA LOPLA —
ouumnepAappavopévou kal Sladedopévy popiwv Omwe Ta
irinotecan, gemcitabine, paclitaxel kat docetaxel- pmopotv
va TIPOKAAEoOUV évToveG avTIOPAOELC OTOV TIVEUOVA
mou epgavifovtal eite katd tn SlApKela gite Aiyo peTd T
Bepameia®’437, EmmAéov, peydAo mooooTo Twv acBevwv
ME KapKivo Tou mveupova epgavi{ouv nén mveupovikni
SuoAerToupyia, OPEINOUEVN OTO KATIVIOLA, YEYOVOC TTOU
Ba pmopouoe va XelpoTePEVOEL AKOMA TTEPIOOOTEPO TNV
KaTAOTAON) TOUC O TTEPITTTWAON EMAYWYHG VOOOU AOYw TNG
XnueloBepameiag®3. 'Etol, o KivOuvog dpeong ToIKOTNTAG
OTOUC TIVEUOVEC TIPEMel va afloloyeital yia KaBe véo
(pApHaKo Tmou mpoopiletal yia elomiveduevn xopriynon®.

Mepropiopoi

H elomveduevn xnueloBepareia, yia va eival amoteAe-
OMATIKN, Oa TIPETTEL TO AVTIKAPKIVIKO HOPLO VA PeTAPEPDEL
OTOUG I0TOUG-0TOXOUG O€ EMOPKEIC OUYKEVTPWOELG 32, To
péyeboc Twv elomveduevwy owpatiSiwv gival évag and
TOUG ONUAVTIKOTEPOUG TTAPAYOVTEG Yld ToV KaBoplopo
¢ d6ong Tou Pappdkou kat tn SlacToPd Tou GTOUG
TIVEUUOVEG*4, TIPOKEIUEVOU TO PAPUAKO VA PTACEL GTOUG
TEPLPEPIKOUG agpaywyoUG Kal va EMKAOAOEL GTNV KUYE-
MOIKA TTEPLOXT) TOU TIVEUOVA, TA ELCTIVEOUEVA CWHATIOI
TIPEMEL va €xouv SIAUETPO EVTOC Tou gUpoug 1-5 um.
Zwuatidla peyalutepa Twv 5um ocuvbwg emkdbovtat
OTN OTOMATIKA KOINOTNTA EVW AUTA TTOU ival pikpdTePa
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Twv 0.5um emkabovtal pe apyo pubuod kat prmopei va

ATOPAKPUVOOUV E TNV EKTIVON aTIO TOV aoBevr®?*,
Emiong, Aoyw Twv meploplopévwy dedopévwv yopw

ATT0 TO METABOAOUO TWV EICTIVEOUEVWV QPAPUAKWY OTOUG

MINEYMQN Tedxoc 30, Téuog 250¢, louiog - ZemtéuBpiog 2012

TIVEUHOVEC, UTTOPEL va TIPOKUYOUV TTPOBAAHATA OXETIKA UE
TN PAPHAKOKIVNTIKI KAl TNV AIMTOTEAECUATIKOTNTA TOUG 42,

TéNog, éva dAo {NTnua ao@AlElag o€ O,TL apopd oTnV
€lomveduevn Xopnynon gival n ékBeon Twv emayyeApatl-

MINAKAZX 2. Asdopéva TPOKAIVIKWV Kol KAIVIKWV LENETWV E AVTIKEIUEVO TNV EIOTIVEOUEVN XNUEIOBepameia

ApacTikn ovoia/

DapHaAKOTEXVIKNA

Hopon Tunog kapkivou Aocoloyiko oxfipa  AcBevig ) TUmog pedétng Amoteléopata peléTng

Inhaled MeTtaoTaTikog 0,4- 9,4 mg/m? 53 aoBeveic ACQANAC KAl ATTOTENEGUATIKN

Doxorubicin? Kapkivog mveupdvwy  avd 3 eBSopddeg b6on: 7,5 mg/m?

Aerosolized Kapkivwua AlaBabuiopéveg 18 aoBeveig KoAwg avektn

SLIT-Cisplatin® Tou mvelova [ fele/le (KNvIkr) pehétn pdaonc ) Amoucia onUavTIKig ToSIKOTNTAG
2 popég/nuépa Ytabepomoinon g vooou

Aerosolized Mn pikpokuttapikdég  DOC (0.01 pg mL") In vitro 81dtaén kapkvikwv  YPnAd mocooTd VEKpWOonG Twv

Docetaxel + Kapkivog Tou Kat CXB (10.0 ug mL") kuttapikwv oeipwv A549 KOPKIVIKWV KUTTAPWY

Celecoxib*“® nivelpova Kat H460 an6 avBpwmivo

Gemcitabine
Aerosol+°

Nebulized
Farnesol*'*?

Inhaled

5-fluorouridine (5-

FU)>
Inhaled

Temozolomide®**8

Inhaled Granulocyte
Macrophage-Colony
Stimulating Factor

(GM-CSF)**

Inhaled

9-Nitrocamptothecin
(ONC-DLPC [Dilayro
ylphosphatidylcholi

ne)60,61

Inhaled AND-p53
gene (ouvduaouog

moAuvAuacivng/

MPWTApivNG-AND)%062

Kapkivog Tou
niveupova

Kapkivog tou
nivelpova

Kapkivog mveupova,
TPAXEIOG KAl TOTTIIKWV

Aeppadévwv

Movtého B16F10
OTOTIKOU HEAAVWHATOC

Tou TveUpova

Kapkivog tou
mveupova

Mpwipogn

UETAOTATIKOG KAPKIVOG

TOU TIVEU[IOVA

Mn UIKPOKUTTATIKOG

KapKivog Tou

niveUpova(NSCLC)

1mg/kg yia 9
efdouadeg

52.74 mg/5 mL

1.50 mg/kg
2.250 mg/5mL

0.4% TMZ (m/v)

60 ug, 120 pg, 240 ug
2 QOPEG TNV NUEPA X

7 nuépeg

6,7 pg/kg yia 60

min NUeEPNCIWG X 5

NHEPES

8 ug DNA/mouse x 4

NHEPES

mvebova

a.In vitro didtaén
KAPKIVIKWV KUTTOPIKWY
oelpwv A549 kat NCI-H460
.3 umapmovivol

In vitro 81dtaén KapKvikwv
KUTTOPIKWV o€lpwv A549
kat H460 ané avBpwmvo
mvevova

0.18 okVAolL pdToag
mongrel
.10 aoBeveic

27 Joegq

7 aoBeveic

12 aoBeveic

Mueg ou €pepav
avBpwmiva NSCLC kUTTapa

KatdMnAo kat ac@alég podpto yia
E1OTIVEOEVN XNMELOBepaneia.
Alatpnon Twv KUTTOPOTOEIKWY
XOPAKTNPIOTIKWY TOU QapUAKOU.

‘Ew¢ kat 100% KuTttapoTtoéikoTnTa

Amokpion tng Ta&ng Tou 60%
‘Evtovn avTIKapKIvIKA Spdon
AToucia EVTOVWV TTAPEVEPYELWV

2xedév MARPNG e€ANeYN Twv
KOPKIVIKWV OYKwV 010 11% Twv
melpapatolwwy.

KoAwg avektn Kat 5paoTikn

Y€ €€ENEN KAVIKA peNéTn @aonc |
Ytabepomnoinon ry BeAtiwon tng
vOOoOU

E@iktr}, ao@aAng Kat
QTOTENEGUATIKI N EICTIVEOUEVN
xopnynon

>1aBepomoinon tou dyKou Kal
gp@avion XaunAng toéikdtntag
oTnV mMeloPneia Twv acdevwv

3 aoBeveic eppdvicav emdeivwon
Tou GyKOoU

Mapdtaon Tou mpocadodKipou
Xpovou {wig

ATOUGia CUCTNUATIKAG
ToIKOTNTAC
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WV VYEiag 0TO EKVEPWHA TOU PAPUAKOU. H eloTTVEOEVN
XnueloBepameia mpémel va xopnyeital og e181KEC GUVONKEC
mov mepAapBAavouv KaAo agpiopd Tou Xwpeou, cUoTNUA
QIANTpapiopaTog Tou aépa K.Am.304,

Epeuvnuikéc e€ehieic ota agpolupata EnpR¢ Kovew¢

H xpnotpomoinon cuckeuwv €10TVORG NPNG KOVEWS
(dry powder inhalers - DPI) pmopei va mpoo@épel TOANG
TAEOVEKTIAATA TTOU APOPOUV TOGO OTNV TPOANYN 600 Kal
oTn Beparmeia aAVATTVEVOTIKWY KAl TIVEVUOVIKWY TTAORoEwY
(.X. KapKivog Tou mvelpova)*. Tnv TeAeuTaia dekaeTia
Sldpopa véa eapuaka dokipdalovtal pe evBappUVTIKA
amoteAéopata®. Xe autd mepthapypfdvovtal ta: doxo-
rubicin, cis-platin, celecoxib, paclitaxel, temozolomide
K.a. [MapAdAANnAQ, peAeTdTal Kat n meavotnta EQapuoyng
yovISIaKN ¢ Oeparneiag Tou KapKivou Tou IVEUOVA PECW
glonvonc (yovidlo p53). Ta meplocdtepa and ta mapand-
VW PAPHAKEUTIKA HOpla BpiokovTal 0Tn @Acn KAIVIKWV
MEAETWY TA ATMOTEAECMATA TWV OTOiWV Mapoucialouy
peyaho evolagpépov.

2tov Mivaka 2 mapouaoidlovtal Bacikd dedopéva
MEAETWV UE OIAPOPEC EIOTIVEOUEVEC LOPPEG AVTIKAPKI-
VIKWV popiwv

MNépav Twv Qappdkwy mou avagépovtal otov MNivaka
2, £va armo TA TTAEOV ONUAVTIKOTEPA OPIA KATATTOAEUINONG
TOU KAPKIVOU TOU TTVEUOVA ATTOTEAEL O AVTIUITWTIKOC TTa-
payovtac paclitaxel. Qotoc0, N LYPNAN LSPOPOLIKOTNTA
Tou popiou Sucxepaivel ToV TPOTIO XOPHYNONG TOU, ApOoU
xpelalovtal opyavikoi Staivuteg (m.x. Cremophor® EL) ot
OTI0(01 UTTOPE( VA TIPOKAAEOOUV EMITPOCHOETEG TTAPEVEP-
YEleC 0TOUC aoBeveic, omwe avtidpdaoelg urtepeualodnaiac.
'Etol, TI¢ 2 TeEAeuTaieg SeKAETIES, £XOULV Yivel TPOOTIABELEC
(POPHAKOTEXVIKIAG HoppoTmoinong Tou paclitaxel pe tov
EYKAELOPO TOU O€ AMimocwata mou mpoopifovtal yia
glomveopevn xopriynon. H teleutaia pébodoc odriynoe
0€ TTOAU O€TIKA amoTEAECATA OTIC TIPOKAIVIKEG UEAETEC
o€ MelPApatolwa. ZUVETTWG, 0 EYKAEIOUOC Tou paclitaxel
péoa oe Mmdikég vavokapoueg (LNCs), ot omroieg Siaomei-
povTal o€ oTayovidla vepou, UTOpPEl va aTOTEAEDEL [ia
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véa HEB0SO xoprynong elomveduevng xnueloBepaneiag
Y10 EQAPHOYH OE KAIVIKEG LENETEC %2,

EMIAOTIOx - XYMNEPAXMATA

O Kapkivog Tou MveUOVa TEIVEL VO ATTOTEAECEL TNV
mpwtn aitia Bavdtou amod kakonBela dxl HOVO OTOUG
avopeg, aA\d kal oI Yuvaikee. O Bacikdtepoc mapdyo-
VTaG EPPAVIONG TNG VOOOU €ival TO KATTVIOWA, YI' aUuTO Kal
n S1aKOTIN 1} N AmoPuyH Tou gival N KAAUTEPN TTPOANYN.

To xapnAo6 mocooTé emBiwong Twv aoBevwy e Kap-
Kivo Tou mveuova, og cuvduACoUS PE TIC SUCKOAIEC TTOU
mapouaotalouv Ta Adn xpnoipomoloVeva XnUeloOe-
PATIEUTIKA OXAHATA, KABIOTOUV EMITAKTIKN TNV avVAYKN
avantuéng 1600 VEWV QAPUAKEUTIKWY HOPIiwV 600 Kal
véwv pebodwv xopriynong toug. Qotooo, Aoyw Tng Xpo-
voBopac Sladikaciag kat SuckoAiag otnv avakdiuyn
Kal TO oXeSI00MO VEWV AVTIKAPKIVIKWOV QAPUAKWY, Ol
EMOTHOVEG TPooavatoli{ovTal Ta TEAEUTAIA XpdVIa oTNV
avantuén véwv TPOTTIWV XoPHyNong NG XnHeloBepamneiag
mou Ba £xouv Mo oToxeupévn SpAcn oTov MVELOVA Kal
Ba pewvouv onNUAvTIKA TIG avemOUUNTEC EVEPYELEC.

H eionveduevn xnueloBeparneia amotelei pia TOA-
A& umooyopevn péBodo xoprynong TnG avTIKAPKIVIKAG
(PAPMAKEVTIKNG AYWYNAG KAl QUTO €ival EPPAVEG aTTO TOV
MEYANO aplOUO KAIVIKWV HEAETWV TTOU £X0UV ONOKANPW-
B¢i, | Bpiokovtal akopa o€ eEEMEN. XNUEIOBEPATIEVUTIKA
popta mou AdN xpnolpomolovvtal yia t Bepareia Tou
KOPKiVOU TOU Tveuova Kal xopnyouvTtal evo@AeRiwg,
omnwg ta paclitaxel, cisplatin, gemcitabine, doxorubicin
K.q., mapouaciacav oAU aidhoya amoteAéopata KaTtd
TN X0PNynor Toug HECW ELOTIVONG OE SIAPOPECG KAIVIKEG
MENETEC. Ta AMOTEAECATA AUTA TTPOKAAOUV KON TIEPLO-
OOTEPO TO EVOIAPEPOV TNG ETTIOTNHOVIKING KOIVOTNTAG KAl
Sivouv Tnv eAmTida KaAUTEPNC BEPATTIEVTIKAC AVTILETWITIONG
TOU KapPKivou Tou mvelpova.

BIBAIOTPAQIA

(BAéme ayyAIKo Keipevo)
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SUMMARY. Lung cancer is fast becoming the leading cause of death
from malignant disease, not only in men but also in women. The
prevention of lung cancer entails abstaining from cigarette smok-
ing, which is the main risk factor. The low survival rate of patients
suffering from lung cancer, along with the adverse side-effects
of chemotherapy in current use, creates a fundamental need for
the development of new therapeutic agents and new methods of
administration. This review focuses on the anatomical and clinical
pathology of lung cancer and the medications currently prescribed
in clinical practice for its treatment. Emphasis is given to the admin-
istration of anticancer drugs using dry powder inhalers. Aerosolized
chemotherapy is described and its advantages and disadvantages
are delineated. Research programmes and clinical studies aiming
at the formulation of the known anticancer drugs in dry powder
aerosols are highlighted. Pneumon 2012, 25(3):298-304.

INTRODUCTION

Lung cancer has become the most common type of cancer worldwide,
accounting for over 20% of all malignancies. In Greece, more than 5,000
new cases of lung cancer are reported every year.

Cigarette smoking is the leading risk factor for lung cancer and is im-
plicated in over 80% of all cases. The extent of the risk is correlated with
the number of cigarettes consumed daily, the age of the individual and
the duration of smoking. Passive smoking and exposure to various other
carcinogens, including asbestos, chrome, arsenic, nickel, silica, cadmium,
tars, oils, increase the risk of development of lung cancer. Heavy atmos-
pheric pollution, dietary factors (such as deficiency of vitamin A) and several
pathological conditions (pulmonary fibrosis, tuberculosis) compound this
high risk. A synergistic effect has been observed between cigarette smok-
ing and exposure to asbestos, arsenic and ionizing radiation, increasing the
risk of disease. It appears, therefore, that lung cancer could be prevented
by avoiding smoking and exposure to other risk factors'=.

It has also been shown that genetic predisposition contributes to de-
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velopment of the disease. Gene polymorphisms codify
significant proteins involved in the immune response to
environmental factors and the control of cell prolifera-
tion. This genetic variation is the main reason why some
smokers do not develop lung cancer while non-smokers
may suffer from this disease. Gene polymorphisms also
explain the high rates of lung cancer in certain families®*.

PATHOPHYSIOLOGY

According to the histological classification submit-
ted by the World Health Organization (W.H.O.), 95%
of all primary lung cancers belong to the following 4
types: epidermoid carcinoma (30%), adenocarcinoma
(25%), large-cell undifferentiated carcinoma (10-15%) and
small-cell carcinoma (20%). The first three categories are
treated collectively as the so-called non-small cell lung
carcinoma (NSCLQ). The classification of lung cancer as
“small-cell” and “non-small cell” carcinoma reflects their
different response to chemotherapy and radiotherapy,
small cell carcinoma being more sensitive3.

CLINICAL SYMPTOMS

Lung cancer is usually diagnosed between the ages
of 50 and 60 years (over 75% of patients) and rarely un-
der the age of 35 years. The initial symptoms vary and
depend on the tumour localization, the histological type,
the tumour growth rate, the presence of metastasis, the
ectopic production of peptides and hormones and the
pre-existence of underlying lung injury. Symptoms can
be either general (fever, anorexia, weight loss, fatigue) or
specific (cough, expectoration, haemoptysis, dyspnoea,
wheezing, pain)**¢,

GENERAL TREATMENT

Prevention is the best way to avoid lung cancer, and
this can be achieved by not smoking or by giving up
smoking. The risk of developing lung cancer is gradually
reduced in former smokers; 16 years after smoking ces-
sation, an ex-smoker has almost the same likelihood as a
non-smoker of the same age of developing the disease’.

When lung cancer has been diagnosed, its treatment
is a matter of emergency. Treatment is based on the his-
tological type of the cancer (small cell or non-small cell),
on its spread and on the patient’s medical history and
condition. The distinction between the histopathological
types of bronchial cancer is necessary not only because of
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their different clinical symptoms but for the determina-
tion of treatment, as different types respond to different
therapeutic agents®. For example, the chemotherapeu-
tic agent pemetrexed (Alimta®) as monotherapy or in
combination with platinum is indicated as the first-line
treatment of patients suffering from NSCLC, except for
cases where squamous cells are predominant®.

The current most common modes of treatment include
surgery, radiotherapy and chemotherapy.

LUNG CANCER CHEMOTHERAPY

Chemotherapy is traditionally applied with the anti-
cancer drugs being infused intravenously or administered
orally™.These drugs enter the systemic blood circulation
and spread throughout the whole body, penetrating even
into distant tissues, rendering this form of administration
particularly useful for the treatment of metastasized cancer.

Depending on the stage of lung cancer, chemotherapy
(in combination with radiotherapy) may be applied in
the following cases:

1) For tumour shrinkage before surgery. This kind of
chemotherapy is known as “neoadjuvant therapy”.

2) For the elimination of remaining cancer cells after
surgery, known as “adjuvant therapy”.

3) As the main treatment for patients with advanced
cancer or patients in poor physical condition.
Chemotherapy is given in cycles, where every adminis-

tration period is followed by a wash-out period. Generally,

each chemotherapy cycle lasts about 3 to 4 weeks and a

typical chemotherapeutic regimen consists of 4 to 6 cycles.

Chemotherapy is not recommended for patients who are

in poor physical condition, but fit elderly patients can

be treated with chemotherapy and may tolerate it well.

In most cases, lung cancer chemotherapy includes a
combination of two chemotherapeutic agents. According
to recent research, the addition of a third chemothera-
peutic agent does not benefit patients and increases the
possibility of inducing more serious adverse effects.
Single-drug chemotherapy can be applied to patients who
cannot tolerate combined chemotherapy (for example,
patients in generally poor physical condition). Table 1
shows the chemotherapeutic agents most commonly
used for the treatment of lung cancer.

The most common combinations in current use are
either cisplatin or carboplatin with another agent, even
though it has been shown that other combinations, such
as gemcitabine with vinorelbine or paclitaxel can be
equally effective and safe.
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TABLE 1. Chemotherapy of lung cancer: Anticancer agents, routes and means of administration and adverse effects'"'2

ANTICANCER

AGENT ROUTE OF ADMINISTRATION COMMON ADVERSE EFFECTS

Cisplatin Intravenous infusion in saline Vomiting, nephrotoxicity, neurotoxicity

Carboplatin Intravenous infusion in saline Nausea, vomiting, myelosuppression

Paclitaxel Intravenous infusion in saline Neutropenia, peripheral neuropathy, bradyrrythmia, alopecia
Docetaxel Intravenous infusion in saline Neutropenia, peripheral neuropathy, bradyrrythmia, alopecia

Gemcitabine Intravenous infusion in saline

Vinorelbine Intravenous infusion in saline
Irinotecan Intravenous infusion in saline
Etoposide Intravenous infusion in saline or oral administration
Vinblastine Intravenous infusion in saline
Topotecan Intravenous infusion in saline
Pemetrexed Intravenous infusion in saline

Myelosuppression, nausea, vomiting, alopecia

Granulocytopenia

Myelosuppression, neutropenia, alopecia, thrombopenia
Myelosuppression, leukaemia, alopecia

Myelosuppression, alopecia, phlebitis, cellulitis
Myelosuppression, diarrhoea, thrombopenia, immunodeficiency
Neutropenia, Gl disorders, fatigue

GENE THERAPY AND THERAPY OF GENE
MUTATIONS

“Gene therapy”refers to the transfer of genetic material
into a cell for therapeutic purposes. This can be achieved
via the integration into an organism of the appropriate
gene, which can then either suppress the activity of cancer
cells orincrease the tolerance of the healthy cells. This lat-
ter modification allows the subsequent administration of
higher dosages of chemotherapy. The p53 gene, dysfunc-
tion of which is related to drug resistance, is a very potent
agent, which can reverse malignant activity through its
integration into cancer cells using retroviruses. “Suicide
gene therapy” is a second type of gene therapy, which
acts through the integration of genes that can increase
cancer cell sensitivity to certain anticancer drugs. These
genes are known as“deaminase system of cytosine/5FU”
and “thymidine kinase system/ganciclovir”™.

A recent study the results of which were presented at
the American Society of Clinical Oncology (ASCO) annual
conference, showed the activity of the [PF-02341066] or
[PF-1066] agents (selective antagonists of ATP) to be an
inhibitor of tyrosine kinase (TK) receptors found in the
[ALK] and [MET/HGF] oncogens™. [EML4] and [ALK] genes
are usually identified in 4% of patients with NSCLC. For this
reason a clinical study was made of patients with NSCLC
carrying the [ALK] gene, to whom [PF-1066] monotherapy
was administered. To date 76 patients have been com-
pletely cured and 50 others have shown a remarkable
response to the treatment. The mean duration of treat-
ment was approximately 25.5 weeks. The most common
adverse effects were those involving the gastrointestinal
(Gl) system, including nausea (55 %) and vomiting (39 %).

The authors concluded that in patients carrying the
[ALK] oncogen [PF-1066] administered orally demon-
strated a high response rate and was generally safe. A
phase lll clinical trial is now in progress that aims at the
application of individualized therapy in patients with
NSCLC™.

Arecent publication suggests that crizotinib (Xalkori®,
Pfizer),an [EML4] and [ALK] inhibitor, is an equally potent
agent'. Crizotinib can shrink tumours in patients with
NSCLC who carry a specific mutation on the [EML4] and
[ALK] genes. In a clinical trial with 82 patients carrying
this mutation, crizotinib therapy was associated with
tumour shrinkage or stasis at a rate of 87 %. In August
2011, crizotinib was approved by the Food and Drug
Administration in the US (F.D.A.) for administration to
patients with terminal lung cancer.

The recognition and identification of the ERB family
[EGFR (Erb1), HER2/neu (Erb2), HER3 (Erb3) kat HER4 (Erb4)]
has also proved to be of great significance, as it consists
of a group of cell receptors relevant to cell proliferation.
These receptors activate a chain of intracellular reactions
leading to the regulation of specific significant cell func-
tions, such as proliferation and apoptosis. Over expres-
sion of the epidermal growth factor receptors (EGFR) is
predominant in squamous carcinoma (84%), observed
less often in non-small cell carcinoma (>65%) and ad-
enocarcinoma and totally absent in small cell carcinoma.

A number of newly identified antibody-molecules are
under investigation for their possible role in inhibition of
EGFR function and their efficacy in the prevention and
treatment of lung cancer. Some examples are the mono-
clonal antibody C225 (cetuximab) and small molecules
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such as ZD1839 (geftinib, Iressa), OSI-774 and erlotinib
(Tarceva®) which selectively inhibit the activation of TK,
an intracellular portion of the EGFR function'®8,

Finally, excision repair cross-complementing group 1
(ERCC1) and Ribonucleotide reductase subunit 1 (RRM1)
are strongly associated with chemotherapy response and
therapeutic benefit from gemcitabine and platinum. Both
genes are critical components of the DNA synthesis and
DNA damage repair pathways'>?. High levels of tumour
expression of these agents had been found in retrospective
analyses to be associated with poor survival of patients
with NSCLC treated with gemcitabine/platinum-based
chemotherapy. The level of RRM1 expression and, to a
lesser degree, the level of ERCC1 expression are inversely
correlated with tumour response to gemcitabine and
carboplatin in patients with NSCLC'92026,

INHALED CHEMOTHERAPY

Introduction

Drugs administered via inhalation have been used
for many years in the therapy of respiratory diseases?.
Even though this method of administration is very com-
mon in the treatment of asthma, there is an increasing
interest in the application of this form of administration
for other bronchial and pulmonary diseases, including
lung cancer®3,

Up to the present, anticancer therapy administered
intravenously or orally has been insufficient, due to the
inability of the drugs given by this route to reach af-
fected regions in adequate concentrations. This is the
main reason why lung cancer remains the most lethal
type of malignancy, without the accomplishment of any
significant progress in its treatment3'32,

The development of new pharmaceutical devices
and drug formulations with enhanced pharmacokinetic
properties has become a necessity. A number of preclinical
studies concerning thoracic oncology have shown that
administration of drugs via inhalation leads to the transfer
of large amounts of the chemotherapeutic agents directly
to the lower respiratory tract and into the lung tissue, with
only a minor degree of peripheral distribution®33, The
administration of low doses of anticancer drugs directly
into the region of malignancy provides greater response
with less adverse effects?®*.

Advantages

Inhaled chemotherapy has a significant number of
advantages when used for the treatment of systemic

301

diseases. This route of administration, unlike oral admin-
istration, enhances drug absorption and excludes both
the gastrointestinal metabolism and the first-pass effect
in the liver. Compared with the intravenous method of
administration, inhaled therapy is not painful, leading
to increased patient compliance and better therapeutic
effect?. In addition, the large alveolar surface provides
rapid systemic absorption of water-soluble drugs. Finally,
regional chemotherapy transferred via inhalation to lung
tumours can increase the exposure of the tumour to the
drug while minimizing adverse side effects®.

Disadvantages

Even though inhaled chemotherapy has been avail-
able since 19683%% the development of inhaled anticancer
agents has been limited®%*, One of the main reasons is
the possibility of lung toxicity, because many chemo-
therapeutic molecules, such as irinotecan, gemcitabine,
paclitaxel and docetaxel, can cause severe toxic reactions
in the lung during or even after treatment3%3¢%’, In addi-
tion, a large number of patients with lung cancer already
show severe lung dysfunction due to smoking*®3, and
in these individuals inhaled treatment could lead to a
worsening of their pulmonary condition. The lung toxicity
risk should be evaluated for every new drug intended to
be administered via inhalation®.

Limitations

Inhaled chemotherapeutic agents need to be trans-
ferred to the target region in adequate concentrations
in order to be effective’®32, One of the most important
factors for dose determination and lung distribution is
the size of the inhaled particles3**°, which must have a
diameter range between 1-5 um, so that the drug can
reach the peripheral airways and the alveolar region of
the lung. Particles greater than 5 um in size are usually
retained in the oral cavity and those smaller than 0.5 um
can be easily exhaled®?*'. Another important limitation is
the paucity of information concerning the metabolism
of inhaled drugs in the lungs, which can modify their
pharmacokinetic profile and their efficacy®**2. Finally, the
exposure of healthcare professionals to the drug nebulais
also a significant safety issue. Inhaled anticancer treatment
should be applied in a well ventilated room, equipped
with an air filter system3043,

Recent research results in dry powder aerosols

Drug administration in the form of inhaled powders
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(dry powder inhalers, DPI) offers many benefits in the
use of medications as preventive and therapeutic agents
for several respiratory and lung diseases, including lung
cancer*.In the last decade, new therapeutic molecules,—
such as doxorubicin, cisplatin, celecoxib, paclitaxel and
temozolomide, have been tested in preclinical and clinical
trials*. In addition to these anticancer agents, the appli-
cation of gene therapy via inhalation for the treatment
of lung cancer is also under investigation (specifically,
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the p53 gene). Table 2 shows the results of the most
important in vitro and in vivo studies and clinical trials
examining inhaled formulations of already approved
anticancer agents.

Paclitaxel is one of the most potent molecules used for
lung cancer treatment, but its low hydrophilicity makes
the use of organic solvents as excipients (e.g. Cremo-
phor EL) a necessity, leading to additional toxicity and
hypersensitivity reactions. Because of this, efforts have

TABLE 2. Results of preclinical and clinical trials of inhaled chemotherapy for lung cancer.

Active molecule/ Subjects or type of

Formulation Cancertype Dosage study Results

Inhaled Doxorubicin* Metastatic 0.4- 9.4 mg/m? 53 patients Safe and effective dose: 7.5 mg/m?
lung cancer  every 3 weeks

Aerosolized Lung Escalated doses twice 18 patients ( Clinical ~Well tolerated No significant

SLIT-Cisplatin3® carcinoma daily study phase ) toxicity. Stabilization of the disease

Aerosolized Docetaxel +
Celecoxib*’*® lung cancer

(NSCLQ)

Gemcitabine Aerosol #*° Lung cancer

Nebulized Farnesol 552 Lung cancer 52.74 mg/5 mL

Inhaled 5-fluorouridine Lung cancer 1.50 mg/kg
(5-FU)* and cancerof  2.250 mg/5mL
the trachea
and regional
lymph nodes

Inhaled Temozolomide®*5® B16F10 model 0.4% TMZ (m/v)
of static lung

cancer

Inhaled Granulocyte
Macrophage-Colony
Stimulating Factor days
(GM-CSF)*®

Lung cancer

Inhaled 9-Nitrocamptothecin Primary or

Dilayroylphosphatidylcholine metastatic daily x 5 days
(9NC-DLPC)s061 lung cancer
Inhaled AND-p53 gene Non-small cell 8 ug DNA/mouse x 4

(polylysine/protamine
combination-AND)°¢2

lung cancer days
(NSCLC)

Non-small cell DOC (0.01 ug mL")
and CXB (10 ug mL")

1mg/kg for 9 weeks

60 ug, 120 ug, 240 ug
2 times per day x 7

6.7 ug/kg for 60 min

In vitro cancer cell
lines A549 and H460
from human lung

High rates of cancer cell necrosis

Safe and efficacious molecule for
inhaled chemotherapy.

a. In vitro cancer
cell lines A549 and

NCI-H460 Cytotoxic characteristics of drug
b. 3 baboons maintained.
In vitro cancer cell Up to 100% cytotoxicity

lines A549 and H460
from human lung

a. 18 mongrel dogs
b. 10 patients

60% response, intense anticancer
activity. Absence of severe adverse
effects

27 mice Almost complete eradication of
tumours in 11% of the animals.
Well tolerated and active. (Clinical

trial phase | in progress)

Stabilization or amelioration of the
disease. Inhaled administration is
feasible, safe and efficacious

7 patients

12 patients Tumour stabilization . Low toxicity in
general. 3 patients had deterioration

of the tumour

Mice carrying human
NSCLC cells

Extension of life expectancy
Absence of systematic toxicity
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been made to encapsulate paclitaxel into liposomes for
inhaled administration. Many preclinical and in vivo stud-
ies in animals have shown promising results and thus the
formulation of paclitaxel into lipid nanocapsules (LNCs),
which are dispersed in aqueous droplets, could become
a new method of chemotherapy via inhalation®.

CONCLUSION

Lung cancer is fast becoming the leading cause of
death from malignant disease among both men and
women. Prevention of lung cancer means abstention
from smoking, the main risk factor. The low survival rate
of patients suffering from lung cancer along with the
adverse effects of the chemotherapy in current use cre-
ates a fundamental need for the development of new
therapeutic agents and new methods of administration.
The discovery and design of new anticancer agents is
laborious and time-consuming, which has led to the al-
ternative development of new methods of administration
of chemotherapy. These new formulations are intended
to have a targeted action in the lung and as a result to
reduce adverse effects.

Inhaled chemotherapy is a very promising method
of anticancer treatment for lung tumours, as evidenced
by the great number of clinical studies still in progress
or already completed. Tested chemotherapeutic agents,
such as paclitaxel, cisplatin, gemcitabine, and doxorubicin,
administered via inhalation, appeared in several clinical
studies to be very potent. These results have raised the
interest of the scientific community and the hopes that
lung cancer will no longer constitute one of the main
causes of death globally.
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AuTOlaTO MVEUOUECOOWPAKIO
emmAex0év pe emokAnpidlo eppuonua

Xprotogopo¢ Kwtovhac’,
Mavayiwtng Apyupiov?

Khwvikry Owpakog Kapdiag kat Ayyeiwy, NIMTZ
2AkTivoloyikd Epyaotriplo, NIMTX

EIKONA 1. H Afovikn Topoypagia Bwpakog avédelle
Tnv Umapén umodopiou EUPUOHHATOC, UIKPOU TTVE-
HoBwpaka, veupopESOBWpPaKiou Kal MokAnpISiou
EUPUONPATOG

EIKONA 2. Ztepaviaia Topr) oTnv a§ovikr Topoypagia
mou avadelkvuel Ty Umapén aépa oto emokAnpidlo
S1dotnua o€ peydAn éktaon

ANnMoypagia:
Xplotégopoc Kwtouhag MD, PhD, FETCS, FCCP
Newe. Knoioiag 38, 115 26 Aumehdknol

Avbpag, 21 eTwV, L0NXON 0TO VOGOKOUEIO HaG AdYw §AQVIKNG EUPAVIONG
Sduonvolag, duopayiag, Bwpakoalyiag kat Brixa, emdevolpeva amo 2nué-
pou. Ta {wTIkd Tou onpeia Tav euololoyikd. H kAvikr e€étaon €6ei1e Tnv
unapén umoSopiou EUPUOHATOC OTOUG WHOUG Kal oTov TpdaxnAo. H adpr
VEUPOAOYIKN EKTipNON ATav xwpic maboloyikd eupnpata.

H am\n aktivoypagia Bwpakog amokdAue tnv umapén vmodopiou
EUQPUONHATOC Kal TIVeUHOoHecoBwpakiou. EmmpooBeta, n afovikn Touo-
ypagia Owpakog £deiée Tnv UTAPEN HIKPOU TIVELHOBWPAKA, EKTETAPEVOU
TIVEUOUECOBWPAKiou, Kal eMokAnpIdiov euguoruatog and tnv umapén
aépa Héoa oTo vwTiaio cwAnva (Eikovec 1 kat 2).

O aoBevii¢ mapouciace MUPETO Kal AEUKOKUTTAPWON Kal akoAouBnoe
ouvtnENTIKA aywyn e avtifotikd. Eixe pia avemimektn voonAeia. Ema-
vaAnyn ¢ aoviKAg Topoypa@iag YeTa amo 15 nuépeg £de1&e TNV ONIKN
€EANEYN TOL TIVELOUECOBWPAKIOU KAl TOU EMOKANPISIOL EPPUONUATOC.

H katdaotaon omou aépag mePIBANAEL TN HrVIyYya TOU VWTIAIOU JUEAOU
givat aouvnON¢ kal mpwtomeptypa@nke amno tov Gordon to 1977.' Ektote
TEPLYPAPNKE HE HIA LEYAAN TTOIKIAIQ OpwV OTTWC EMOKANPISI0 ppLONUQ,
Tveupoppdyn, evdovwTiaia TVEUHOKNAAN, vwTiaia emokAnpidla kat uma-
PaxvoEeId¢ TVEUHATWON, AgPOPAXid, TTVEUUOOAKKOG, AEPOUUENOYPAUIA,
TIVEUUOUUEASYPAUA 1) TIVEUIOMUENOYPAQIa.

‘Exouv meplypa@ei povo Aiya meplotatikd emokAnpidiou EQQuUOUATOG
W¢ amdToKa AUTOUATOU MVEUIOEGOBwpakiou.? H Snuioupyia Tou o€ YeVvIKEC
YPAUUEC opeileTal otn Sigiodnon aépa petall Twv mepitoviwy Tou omaobiou
pecoBwpakiou, Kal HECW TWV TPNMATWY TWV VEUPWVY OTOV EMIOKANPISIo
XWpPo. To emokAnpido guguonua ouviBwe amoTeAel éva ACUUMTWHATIKO
EMPAIVOUEVO, OANA EVIOTE UTOPE( VA TIPOKAAEL CUUTITWHATA, AvAAOYa UE
v artia Snuioupyiac. H umapén cupmtwudtwy, av Kat cuxva anoTtelei oo-
Bapr) maBoloyia, pmopei va Siagpuyel TG TPoooxN ¢, Kal yia Tov Adyo autd
mavtote Ba mpémel 0 aoBevrc va e€eTaleTal AeMTOUEPWC VIO VO AKOAOUBE(
TNV avdloyn B€pAMEUTIKN aywyn.
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Spontaneous pneumomediastinum
complicated with epidural emphysema
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FIGURE 1. Chest CT scan revealed subcutaneous
emphysema, a small pneumothorax, pneumomedi-
astinum and epidural emphysema.

FIGURE 2. Coronal planes of CT scan showed the
extensive presence of air in the epidural space.
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A 21 year-old male was admitted complaining of dyspnoea, dysphagia,
chest pain and cough of sudden onset, of 2 days duration. Physical exami-
nation revealed stable vital signs and crepitus over his shoulders and neck.
Neurological examination showed no abnormal findings. Chest X ray showed
subcutaneous emphysema and pneumomediastinum. Chest computed to-
mographic (CT) scan was performed for further evaluation, which revealed a
small pneumothorax, pneumomediastinum and also epidural emphysema,
based on the presence of air in the spinal canal (Figures 1 and 2).

The patient received antibiotic treatment because of fever and leu-
kocytosis and had an uneventful recovery. Repeat chest CT scan after 15
days showed complete resolution of both the pneumomediastinum and
epidural emphysema.

Free air surrounding the dura mater spinalis isan uncommon phenom-
enon that was first reported by Gordon et al, in 1977" and is described under
various terms such as epidural emphysema, pneumorrhachis, intraspinal
pneumocoele, spinal epidural and subarachnoid pneumatosis, aerorachia,
pneumosaccus, air myelogram, pneumomyelogram and pneumomyelog-
raphy.

Only a few case reports of epidural emphysema associated with spon-
taneous pneumomediastinum have been published.? It is generally caused
by the mechanism of air infiltration along fascial planes from the posterior
mediastinum, through the neural foramina and into the epidural space.
Epidural emphysema is usually an asymptomatic epiphenomenon but
can also give rise to symptoms, as can its underlying pathology, which is
often severe, although it may be concealed requires careful investigation
to ensure the correct diagnosis and adequate patient treatment.

REFERENCE

1. Gordon lJ, Hardman DR. The traumatic pneumomyelogram. A previously undescribed
entity. Neuroradiology 1977; 13(2):107-8.

2. Oertel MF, Korinth MC, Reinges MH, Krings T, Terbeck S, Gilsbach JM. Pathogenesis,
diagnosis and management of pneumorrhachis. Eur Spine J 2006; Suppl 5:636-43.
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Awatepivy Mitka’,
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EIKONA 1

EIKONA 3

AMnloypagia:

Dr Avtwviadng Avtwvng

AteuBuvTrig, Mveupovoloyikr

Khwikr Tevikoy Noookopigiou Zeppwv
e-mail: antonis100@gmail.com EIKONA 4

H akpdaon el0veVOTIKOU GUPLYHOU 0 AvOpa NAIKIag 63 ETWV, KATIVIOTH,
LE pUOIOAOYIKN OKTIVOYPAQia Bwpeakog Kal amo@pakTikoL Tumou diatapa-
X1} 0Tn omipouétpnon mou eAAuPave pakpoxpovia aywyn yia X.A.M. xwpic
1Slaitepn PeATIWON TWV CUUMTWHATWY Tov, 0drynoe otnv avabswpnon
¢ didyvwonc.

AlevepynOnke CT-Owpaka (Eikova 1) émou avadeixOnke evdopoyxikn
BAGPBN oo emimedo Tou aploTEPOL oTEAEXIAIOU BPOYXOU, KAl BpoyX0ooKOTNoN
(Eiova 2) mou amokdalupe pdla n omoia é@pade Katd 95% Tov aploTePO
oTelexlaio Bpoyyxo. Ztnv olcopayoypapia (Eikova 3) n pdla dgnve evivmwua
OTO TOIXWA TOU 0l100PAYOoU, 0TO UYPOC TNS KUpLlag Tpomdag.

Metd amo pilikr ekTour Tou dykou N IoTtoAoyikn e€€taon €dei&e apdp-
Twpa vevpova. AkodouBnoe Bpoyxookdmnon kat CT mou avédel&av tnv
amokatdotaon Tng Batdtntag Twv aspaywywv (Elkovec 4, 5).

EIKONA 2

EIKONA 5
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Endobronchial amartoma
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EIKONA 3

Correspondence to:

Dr Antonis Antoniadis

Director, Department of Pneumonology,
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e-mail: antonis100@gmail.com EIKONA 4

EIKONA 1

Inspiratory wheezing heard on auscultation of the lungs in a 63 year-old
man who was a current smoker, with a normal chest X-ray and obstructive
disorder on spirometry for which he had been receiving chronic obstructive
pulmonary disease (COPD) treatment for a long time without improvement
in symptoms, led to revision of the diagnosis. Chest computed tomography
(CT) scan (Figure 1) showed an endobronchial lesion at the level of the main
left bronchus and bronchoscopy (Figure 2) revealed a mass which obstructed
the left main bronchus by 95%. On oesophagography (Figure 3) the mass
left an imprint on the oesophagus wall at the level of the main carina.

Radical resection of the tumour was performed and histological exami-
nation showed a lung hamartoma. Post-operative bronchoscopy and chest
CT (Figures 4, 5) revealed restoration of airway patency.

EIKONA 2

EIKONA 5
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H Aepgayyeiohvopvopdatwon (LAM)
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Né€erg kherdia:
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AMn)oypagia:
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Mavemotnpiaké Noookopeio Noonpdtwv Owpakog,
Tipava, ANBavia

Tn\.: +355684017921

E-mail: fcaushi@yahoo.com

Mia yuvaika nAikiag 52 etwv, mapaméu@OnKe 0TO VOOOKOUEIO PG UE
oofapn ducmvola Kat S1ayVWOUEVO APPOTEPOTIAEVPO TIVELIOBWPAKA TIPIV
Sinpépou. O aoBevric uMoANBNKe o TOTTOBETNON CUCTHMATOC KAEIOTIAC
mapoxEteuonc Bwpaka ouvdedepévn e cuokeur Bulau apgpotepdmieupa.
KaBwg n kAwikn BeAtiwon Sev ATav oNUAVTIKA PETA MO TIEVTE NUEPEC
otn MEG, n aoBevric umoBArBnke o€ Xelpoupyikn emépPaon pe okomd va
QVTILETWITIOTEL OPLOTIKA O (ap) TIVEUHOOWPAKAS AOYW TNE TAPATETAUEVNC
Slappori¢tou aépa. H maBoloyikn aloAdynon tne Blogiag Atav evOEIKTIKNA
yla Aepgpayyelopvopdtwon. H aéovikn topoypagia tou Bwpaka n onoia
paypatomolOnke Aiyec uépeg apyotepa emPBePaiwaoe Tn Siayvwon.

EIKONA 1. H MNMpwtn aktivoypagia
TOPOUCIAEl AUPOTEPOTTAEVPO TIVEU-
povoBwpaka.

a apry -
ﬁ-&* i 1

EIKONA 3. lotoloyikd euprjpata ané
Ta mapaokevdouata tne Bloygiag amo
1o ap. NMvebpova n omoia mapouatddel
maBoAoyIKr avamtuén Tou A&iou puikol
L0TOU OTOUG TTVEUROVEG(leiomyoma)

i
EIKONA 2. MoKpOOKOTTIKH EIKOVA TOU
aploTEPOU TIVEL IOV KaTd TN SldpKela
VATS.

EIKONA 4. H aovikr Topoypagia petd
amno VATS tou ap. MNvebpova mapouotd-
(el appoTEPOTAEPO EPPUONUA
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Lymphangioleiomyomatosis (LAM)
as a surgical emergency
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Né€erg kherdia:
- lymphangioleiomyomatosis,
- pneumothorax

Correspondence to:

Dr. Fatmir Caushi
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A 52-year-old woman was referred to our hospital with severe dyspnea
and diagnosed bilateral pneumothorax. The patient submitted to bilateral
water seal thoracic drainage. As the clinical improvement was not significant
after five days in ICU, the patient was operated in order to treat definitively
the left pneumothorax because of the prolonged air leak. The pathologic
evaluation of the biopsy was suggestive of lymphangioleiomyomatosis. A CT
scan of thorax performed a few days later further confirmed the diagnosis.

-

FIGURE 1. The initial chest X-ray show-
ing bilateral pneumothorax.
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FIGURE 3. Histological findings on
the specimen taken for biopsy from
the left lung that show a proliferation
of disorderly smooth muscle growth
(leiomyoma) throughout the lungs.

—
FIGURE 2. Macroscopic view of the left
lung during VATS.

FIGURE 4. The chest CT scan after
VATS of the left lung showing bilateral
cystic lesions.
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ekbAwon capkogidwaonc

Eppavouh Mavog,
Navayiw ¢ Navayov,
Aewvidag Mikihitong,
Kwotac Kapaykio{émouhog,
Afqpntpa lkika,

Anprtpng KohoBac,

Bayia MmatcoiAn,

Kwota¢ Kapkavng

Mveupovoloyikn KAwikr Mevikol Noookopgiou
Aapiag

ANnhoypagia:

Eppavoun E. Mdvog,

NMveupovoldyog Emipehntric B’

NMveupovoloyikn KAvikr Mevikol Noookopeiov Aapiag
Tépua NamactomoUhou
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AcBevnc, yuvaika, 48 TWV, PETA a0 acriavTng BapltnTag KAKwaon
PO 3UNAVOU, EPPAVIOE OKANPS HOPPWHA HEONC YPAUMNC TNG METWTTIAIAC
XWPAg xwpic cuvodo kealalyia (Eikéva 1). Bloia (pun tupogidomoinuévo
KOKKI{WMA KE TTOAUTTUpNVA YIyavToKUTTAPA Kal aBpolon uPnAnc diagopo-
moinong pokpo@aywv), cupPartr pe capkosidwon (Eikova 2). Ab€non Tou
peTatpenTikou ev{UoU NG ayyelotevoivng (amd 22 U/L og 47,2 U/L o€ 3
MNVEC) KAl TUTTIKH EIKOVA OTNV UTTOAOYIOTIKI TOpoypagia Bwpaka, TUTTIKO-
TePN 0TN 2" (UeTd TPiuNVo) (Eikoveg 3,4).

"'f

IR 1L AhE

EIKONA 1. Metwmiaio, ewkpavio
HOpPwHaA e ouvodo evtomiopévn, Ot
ABpwWTIKOU TUTTOU OCTIKK) AANOIWGN TNG
TIOPAKEIUEVNC E0W KAYAC TNG SIMAGNC.

EIKONA 2. Ektetapévn katdAnyn xopi-
0V TOU 8€PHATOC KAl CUVOETIKOU IGTOU
aro Un TUPOoEIdoToINUEV, TIEPIYPATTTA
KoKKlwata amd emonAioldr 1oTio-
KUTTOPA UE NWOIVOPINO TIPWTOTIAAGHIA,
WOELSN TTUPVA KAl KEVTPIKO KPS TTU-
PAVIO YE CUPUETOXN TIOIKIAOU ap1BLoU
AEUPOKUTTAPWV KAl YIYAVTOKUTTAPWY
TUmou Langhan’s.

EIKONEX 3,4. AloyKwpéVol TTUAAIOL AEPASEVEC KAl CUPPEOVTEG BPOYXOTTIVEUHOVI-
Koi 601, 1600 evdohofidlakd, 600 Kal Katd UAKOG TwV BPoyXayyElaKwy SepaTiwy.



Images in Pneumonology

Extracranial, localized, corrosive, frontal bone
formation as a first presentation of sarcoidosis

Emmanouil Manos, A 48 year-old female presented with a hard, midline lesion of frontal
Panagiotis Panagou, bone without accompanying headache after a non-significant head injury
3 months ago (Figure 1). The biopsy was compatible with sarcoidosis (non-
caseating granuloma with multinucleated giant cells and accumulation
of highly differentiated macrophages) (Figure 2). Follow up of the patient

Leonidas Pililitsis,
Kostas Karagiozopoulos,

Dimitra Gika, revealed an increase in serum angiotensin converting enzyme (SACE) (from
Dimitris Kolovos, 22 U/Lto 47,2 U/L in 3 months) and a characteristic, specific CT scan, more
Vagia Mpatsouli, typical in a follow-up scan after 3 months (Figures 3, 4).

Kostas Karkanis

Pneumonology Clinic, General Hospital of
Lamia, Greece

2 o] S A R ek o L T
FIGURE 2. Extended capture of der-

FIGURE 1. Extracranial, localized,

corrosive type, frontal bone formation, mis and connective tissue from non-
left of midline, of the adjacent internal caseating, circumscribed granulomas
capsule of diploe from epithelioid histiocytes with

eosinophilic cytoplasm, oval nucleus
and central small nucleus involving
varying numbers of lymphocytes and
Langhan’s type giant cells.

Correspondence to: S

Emmanouil E. Manos, MD , | Y T =5 5
Pneumonglogy Department, General Hospital of Lamia e _ :‘ _— R ;—-_Jf___,,----
End Papasiopoulou Street -

Tel.: 2231063310, Fax: 2231356308 FIGURES 3,4. Enlarged lymph nodes and multiple diffuse nodules intralobularly

E-mail: emanuilmanos@hotmail.com and along the bronchovascular bundles.
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AepUATIKA OOPKOEIOWON: 0 MEYANOC MiMOC
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Mveupovoloyikn KAwikr, Anpokpiteiou
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EIKONA 1. IwS0ou¢ XpwHaTog TTAAKEC
0TO KATWTEPO WEPOC Tou Tpoacbiou
TOIXWHATOG TNG KOINiag o€ avTpa pe
oapkoeidwon taénc Il.

EIKONA 2. H ¢ow em@daveleg Twv
pnpwv acBevolg pe xpovia, Taéng I
oapkogidwon Petd amo Slakomn Twv
KOPTIKOOTEPOEISWV

AMnloypagia:

AnpooBévng Mmoupog,

Mveupovoloyikn KAwikr,

Navemotnpiaké Noookopeio AAe§avdpoimoAng
68 100 A\eEavdpoumoln, Thh./Fax: 25510 75096
e-mail: bouros@med.duth.gr

H Sepuatiki capkogidwon mapatnpeital 6to 20-35% twv acBevwv e
OUOTNUIKY OaPKOEIdWON, OUwG propei va mapatnenBei kal Xwpig cusTnUIKA
npoofBoAn. To €idog Twv PAawv Molkilel eVpEwC yI' auTd Kal Bewpeital wg
0 «MEYANOG Hipog» otn depuatoloyia. H mopeia TnG MOLKIAEL ammo A £wg
Bapeia, amd autolwpevn €wg Xpovia Kat amo PIKPRG éwe HEYAANG éKTaoNG.
H mapouocia deppatikwv BAafwv o€ mveupoviky oapkogidwaon cuvBwg
Sdnoi xpovia koptikoe§apTwUeVn vooo.

2TIC KAIVIKEG eKONAWoELC TepIAapBdvovTal ol BAaTiOEC, ol TTAAKEC, TO
Slokoelbéc e€AvOnua Tou AUKOU, 0l CAPKOEISIKEG OUAEG Kal oTTavioTEPA
MOp@OAOYiEG, OTIWE N AAWTTEKIA, EAKN, UTTOXPWUEG/UTIEPXPWHEG KNAIDEG
Kat iyBuaon.

H avayvwpion umodopiwv PAapwv gival onuavtikn S10TI mapéxel éva
opatd onueio yia ™ Sidyvwon tng vooou, evw apdAAnAa amoTeAei kal
€va VKON TTPOOTIEAACIUO ONUEIo yia TN AYn SEiyaTog TPOG IOTOAOYIKN
e€€taon/Tekunpiwon tTng véoou.

EIKONA 4 & 5. apkeogidwon pe 1inon tng ouAn¢ o€ avolktr BwpakoTtoun
(KOKKIVO Xpwua)

-

EIKONA 3. Yrépypwpeg TAAKEG OTNV EIKONA 6. ZapkoelSikn fAatida kdtw
TIEPIOXNG TNG KVAUNG aKkpou.
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Skin sarcoidosis: the great pretender

George Zacharis, Skin sarcoidosis occurs in 20-35 % of patients and may occur without
Kostas Kaltsas, systemic involvement. Due to the variety of the lesions, cutaneous sarcoidosis
Andreas Koulelides, is known as one of the“great imitators”in dermatology. Involvement range
Demosthenes Bouros. from mild to severe, could be self-limited or chronic, and local or extensive.

Specific manifestations include papules, plaques, lupus pernio, scar
sarcoidosis, and rare morphologies such as alopecia, ulcers, hypo/hyper-
pigmented patches, and ichthyosis.

Department of Pneumonology, Medical Recognition of cutaneous lesions is important because they provide a
visible clue to the diagnosis and are an easily accessible source for histology.

School, Democritus University of Thrace and
University Hospital of Alexandroupolis, Greece

FIGURE 1. Violaceous plaques of the
lower anterior surface of the abdomen
in a patient with stage Il sarcoidosis.. FIGURES 4 &5. Sarcoidosis scar infiltration in an open surgical thoracotomy incision.

FIGURE 2. Sarcoidosis of the interior — |
surfaces of both legs in a patient with
stage Il sarcoidosis after corticosteroid
withdrawal. q
. i
Correspondence: FIGURE 3. Hyperpigmented plaque FIGURE 6. Sarcoid papule of the

Prof. Demosthenes Bouros MD, PhD, FCCP
Head, Dept Pneumonology, Medical School,
Democritus University of Thrace of the knee.
68100 Alexandroupolis

Tel. & Fax: +30-25510-75096

e-mail: debouros@gmail.com

of sarcoidosis on the anterior surface anterior surface of knee.
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MEPIAHWH. H pecaladivn xpnotponoleital eupéwg yia tn Oepamneia
161omabwv PAeypovwdwv mabRoEwv Tou EVIEPOU, OMWG N VOGO TOU
Crohn kat n eAkwénc koAitida. H kupehiditida and pecaradivn iva
e€alpeTikd omavia, evw n S1dKpion HeTadl avemOuuUNTWV EVEPYEIWV
armo 1o PApUaKO Kal Twv MveupoVIKWY ekONAWGEWV ToU o@eilovTal
oTIG 18lonabeic pAeypovwdelg maBRoelg Tou eviépou gival SUoKo-
An. Napouacialetal n mepintwon 45xpovng acBevol( e 1I0TOPIKO
eAkwdoug KoAitidag yia tnv omoia eAaupave pecaradivn yia 10
uRveg o 66on 500mg TpEIG PopEG NuePNaiwg Kat P-ANCA B€TIKIG
pnviyyopuehopilitidag yia tnv onoia eAaupave mpedvi{oAdvn, n
omoia mMpooNAOE e avapePOEVO EUTUPETO KAl CUUMTWHATOAOYIO
oégiag avamveuoTIKiG avemdpkelag. H dtagopikn Sidyvwon meple-
Aappave Tnv mMVeUpOVIKN cUPpETOXH TNG EAKWOUG KoAiTidag, T
@apuakeuTikn BAABN and pesalalivn, Tnv evkaiptakn Aoipwén, Tnv
p-ANCA ayyetitida kat tn OpopBoepBoAikn vooo. H ompopétpnon
avédei§e meploploTikol TUMOV diatapayn pe ENaTTwpéVN SLaXUTIKN
KaVOTNTA, EVW TNV ASOVIKI Topoypagia Owpaka UPNANG EVKpPIVELDG
SlamotwOnkav evprpata cuppatd pe o€gia Sidpeon mvevpovomna-
O«1a. H Siakomm tn¢ pecaralivng kat n xopriynon KopTIKOOTEPOEL-
Swv gixe wg amotéAeopa Tnv Tayeia PEATIWON TWV CUMMTWHATWY,
NG AKTIVOAOYIKNG EIKOVAG KO TWV SOKIMAGIWV THE AVATIVEUCTIKIG
Aetroupyiac. Mvevuwv 2012, 25(3):315-319.

EIZATQrH

H pecaladivn (5-ASA) xpnotgomoleital eupéwg otn Bepamneia Twv 181-
omaBwv PAeypHovwOwv MABACEWV TOU EVTEPOU OTIWG N vOoo¢ Tou Crohn
Kal n eAkwdn¢ KoAiTIda Adyw tou 0Tl o€ avtiBeon pe Tnv covipalaialivn
[SASP; sulfapyridine (SP) cuvbebepévn pe 5-aminosalicylic acid (5-ASA)] dev
mepIExeL TO oTolxeio sulfapyridine (SP), oto omoio kat péxpt twpa amodido-
VTaV Ol QVEMOUUNTEG EVEPYELEC TOU PAPUAKOU'.
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H kupeMiditida and peoaladivn eivail e€aipetikd oma-
vlg, KaBW¢ péxpt Twpa €xouv dnuoocieutel otn Slebvr
BiBAoypagia povo 10 mepimtwoelc. H Sidkpion Tng and
TIG TIVEUUOVIKEG EKONAWOEIG TWV 1810TTaBWV PAEYHOVW-
Swv véowv tou eviépou (IONE) eival oAl SUOKOAN Kal
Baoiletal oe Sidpopouc MapdyovTeg, OTWCE N ekdNAwoN
CUUTTWUATWY KATA TN S1dpKEIa ARPNE TOU QAPUAKOU, N
amoucia onpeiwv umotpor TG IONE, n un Awn dA\hou
uneuBuvou apudkou, n apeon Beitiwon peta tnv Stakomn
TOU PAPHAKOU KAl OE PMEPIKEG TIEPITITWOELG TO LOTOPIKO
untEPAVTIOPACTIKOTNTAC 0TNV couA@alahadivn?, emiPe-
Bawwvetal b€ 1oTtoAOYIKA peTd amd Stafpoyxikn Bloyia.

MAPOYZIAXZH MNEPIZTATIKOY

M'uvaika nAikiag 45 €Twy, pun Kamnviotpla, mpoonABs oTo
TUAMA EMEYOVTWY TEPIOTATIKWVY AITIWUEVN ENpd PBrixa
amno Sekanpépou, MUPeTd PéxpL 38,5°C amod 24wpou Kal
alpvidila e10BoAn Taxéwg emdevoluevng duomvolag. 1o
LOTOPIKO TNG avapepoTav EAKwONE koAiTida Stayvwabeioa
mpo 10 uNvWvV yia tnv omoia eAdupave pecaiadivn oe
doon 500mg TpeIC PopEC NUEPNTIWG Kal N omoia Ppi-
okovtav o€ TANPN UPEoN Kal unviyyopueghoptlitida pe
Betikd P-ANCA SiayvwobBeioa mpo Sietiag yia tnv omoia
eAapPave mpedviCohovn og 66on cuvtripnong (5 mg /
nuépa). Katd tnv eloaywyr] TG otnv KAWVIKN, N acBevig
mapovoiale SekaTik] TUPETIKN Kivnon, Taxumvola (32
avamnvoéc / Aemtod), taxukapdia (120 opUEelg / AemTo) kat
ENAQPPA KUAVWOT, VW N aKpdacon amokAAUYe Tpi(ovTeg
oTI¢ Bdoeic Twv veupovwy. H avdluon agpiwv aipatog
avédelée coapr avamveuoTIKn avendpkelaq, pe PaO, 43
mmHg, PaCO, 29mmHg, pH 7.49, HCO; 23 mmol/L kat
SatO, 75%, avamnvéovtag aépa dwpatiou. To HKI mapou-
oiale @AeBokopfikn Taxukapdia, evw n aktivoypagia
Bwpakog amokdAuye enitach tou Siduecou SIKTUOU TwWV
TIVEUUOVWV Kal SIAOTIAPTEG AUPOTEPOTTAEUPES OIKTUO-
{wdelg dinBnroelg, 18iwg oToug Katw Aofoug (Eikova 1).

>1nv acBevn xopnynonke €€ apxng, mapdAAnAa pe tnv
UTTOOTNPIKTIKA XOprAyNon uypwv Kal o§uyovou, cuvdua-
OUOC avTIBIOTIKAG aywynig Ke KhaptBpopukivn 500mg 6vo
POPEC NUEPNCIWG Kal KeEPTPla&dvn 2g amaé nuepnoiwg
Kal nrmapivn xapnAou poptakol Bdpoug o BepameuTiki
b060n yla va KaAu@Bei n mMBavoTnTa TNG TTVEUUOVIKNG
€UPONAC, eV ouvexioTNKE N aywyn pe pecaiadivn kat
nipedvi{olovn.

H Siapopikn diayvwon (A/A) mepiehaufBave: a) Tnv
TIVEUUOVIKN UBOAR (ofeia e10BoAr) Tng SuoTmvolag, NG
uno&uyovalpiag pe umokamvia Kat Tng tTaxukapdiag kat
npodidbeon TN aoBevolc yia ev Tw Padel pAeRoBpou-
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EIKONA 1. Enitaon Tou 81dpecou Siktuou Kal S1aoTapTeC
apgpotepdmAeupeg Siktuolwdelg SinBroel¢ oToug KaTw AoBoug
oTNnV akTivoypagia Bwpaka KAtd v el0aywyn.

Bwon Adyw tn¢ eAkwdouc koAitidac), B) Tig ayyetitideg
(avapepopueva Betikd p- ANCA), y) TnV Ko 1 eukal-
plakn Aoipwén (Bepamneia pe kopTikooTePOELdN), 6) TIC
TIVEUHOVIKEG eKONAWOELG TNG EAkWOOoUC KOAITIdAE Kal €)
™ @apUaKeUTIKN BAABN and pecaladivn. Me Baon tnv
nipoavagepbeica A/A, o TIPOTEWVOPEVOC SIAYVWOTIKOG
€Neyxog mepleAdpuPave:

+ AlIMATONOYIKECG KAl AVOOONOYIKEG EEETATELG

« Agpuoavtidpacn Mantoux

« Afovikn Topoypagia uPnAng eukpivelac (HRCT)

+ 'EAgyX0 TIVEUHOVIKIG AElTOUpYiag

« XmvOnpoypd@nua aEPICHOU-AILATWONG

« ECHO - Doppler kapdiag

« Bpoyxookdmnon yia Afyn BpoxokuPeMSIKoU eKTTAU-

patog (BKE) kat AtaBpoyxikrig Bioyiag (AB)

A6 ToV £pyaoTtnplakd éheyxo Sev SlamotwOnkav
aloonueiwta euprjpata: WBC 5.60 K/uL (NEUT 84.8%,
LYMPH 10.4%, MONO 3.6%, EOS 0,7%), Hb 12.2 g/dI, Ht
37.2%, PLT 289 K/uL, CRP 0.933 mg/dI, TKE 60, oupia 19,
Kpeativivn 0.5, SGOT 21 IU/L, SGPT 6 IU/L, yGT 9 IU/L,
LDH 427 1U/L, CPK 15 IU/L, ALP 59 IU/L, Na 145 mEq/L,
K 4.1 mEqg/L. O avoooloyikog €AeyxXog ATav miong Qu-
Ol0AoYIKOG: RA test, ANA, p- kai c-ANCA apvnTikg, IgA
293 mg/dl, IgG 1310 mg/d|, IgM 112 mg/d|, IgE 84 U/L.
H yevikn oupwv Sev mapouaciale maboAoyikd eupruata,
n 6¢ deppoavtidpacn Mantoux ATav apvnTIKA.

O €\eyX0G TNG MVEUHOVIKNG AelToupyiag amokdAuYe
oofapn meploploTikoL Tumou Siatapayr pe FEV1: 2050ml
(67% tng mpoPAemduevng), FVC: 2110ml (64,3% mpBA.),
%FEV1: 97,2, FRC: 2130 ml (64,9% mpfA.), TLC: 3480 ml
(68,2% 1pBA) Kat coPapd emnPeacpévn SIOXUTIKA IKAVO-
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ta (DLCO): 8,36 ml/min/mmHg (mpofAemopevn 25,64).

H HRCT avédeife meploxég BoAnNg udlou Pe yewypa-
Q1K KATAVOH, TTAXUVOon MECOASPIWV Slagpayudtwy,
KOTd T61mou¢ KUPEMSIKOU TUTTOU TTUKVWOELG 0TA TTPOoHLa
TUAMATA TWV TIVEUPOVWY, TIAXUVON TOU TTEPIBPOYXOaYYEL-
akoU 1oToU, Kevipolofiaka acagr olidla kal cuppor] Twv
BAapwv otoug katw Aofoug (Eikdva 2).

H aoBevric umeBARON emiong og omvOnpoypdpnpua as-
PIOHOV-AIUATWONG TIVEUOVWY, TO OTTOI0 XAPAKTNPIOTNKE
WE XauNAAC mMBavdTNTAC YIa TIVEVRIOVIK EUPBOAR, VW Kal
0 UTTEPNXOYPAPIKOG ENEYXOG TNG KAPSIAG ATAV QUGIONO-
YIKOC, Je KAAopa e€wBnong 70 %. AvtiBsta apvrOnke
va unto3AnBei og Bpoyxookomnon yia Aryyn BKE kai AB.

TpeIg NUEPEC META TNV Eloaywyn N acBevic fTav amv-
PETN, Mapouaciale OUwWG eMOEiVon TNG AVATTVEUOTIKAC TNG
AetrToupyiag, pe ouvexwg avéavopeveg avaykeg oe o&uydvo
(avdykn yia xopriynon O2 og mukvdTnTa HEYANUTEPN TOU
0,5%). Noyw TnG amouaciag MUPEToU Kat AANWV onEiwv
Aoipwéng Tou avanveuoTikoL SIEKOTIN N avTIBLOTIKN ayw-
yn. H apvnuikl Mantoux kat Ta amelkovioTIKA euprpata
amopdkpuvav tnv mbavétnta TBC, v ta apvnTika
ANCA Kal n @UGCIOAOYIKA VEQPIKN AElToupyia amékAel-
oav TNV ayyetitida. H mbavétnta mveupoviKig EUBOAAC
ATTOKAEIOTNKE Ao TA APVNTIKA YId EUPBOAR EvpripaTa Tou
omvOnpoypagrinatog mveupdvwy, Tou ECHO - doppler
kapdiac kat HRCT. H mepinmtwon eUe@Aaviong mveupovIKwy
ekdnAwoewv ota mMAaiola TNG eEAkKWSou¢ KoAiTIdag ftav
Atyotepo mbavn, kKabwg n véoog atnv mapoloa gdacn
Sev mapouaciale CUUNTWPATA Amd TO YAOTPEVTEPIKO N
amé dA\\a cuoThuata.

‘Eto, pe mo mbavry T Sidyvwon tng kupehidudag and
pecahadivn, amogaciotnke n SlakoTr TNG Xoprynong tou
@appdkou Kal Adyw TS BaputnTag TG KAWVIKAG EIKOVAC
xopnynonke emmnpocBeta otnVv acBevr pebulmpedvi{oNo-
vn og 66on 1,5 mg/Kg/nuépa. H amdvtnon otnv aAayn
NG BEPATEVTIKAC OTPATNYIKAG TAV EVIUTIWGILAKT, KABWE
péoa o€ Niyeg pépeg n acBevn¢ mapouciace Beapatikn
KAIVIKA Kal akTivoloyikr BeAtiwon. X1o idlo Staotnua n
ouyovwon amokataotddnke (Pa02 81 mmHg ue FI02
21%), n OTIPOPETPNON MAPOUCIACE ETIONG ONUAVTIKN
BeAtiwon, pe avénon tou FEV1 ota 2929 ml (103%), TG
FVC ota 3360 ml (102,5%), Tng FRC ota 3100ml (113%)
kal TNG TLC ota 4790 ml (94%), pe poévn e€aipeon v
DLCO mou mapépelve eEhattwpévn, 13,23 ml/min/mmHg
(51,6%). H aoBevnc uneBAnRBn oe e€alentn Sokipacia
Badiong katd Tnv onoia Siévuoe 440m kat Sev TTApPoL-
olaoe amokopeopd oto TéAo¢ TNG Sokipaaoiac. Metd amd
Hia efdopdda SievepyriBnke véa HRCT mou €6¢&1€e allo-
onUEiwTN eAdTTwon Twv SINBACEWV Kal TwV TTEPIOXWV
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EIKONA 2. H HRCT avédel€e meploxég Bohri¢ udhou, mdyuvon
TWV PECOAGPIWV S1aQEAYUATWY KAl TOU TIEPIBPOYXOAYYELAKOU
L0TOV, KATA TOMOUC KUPENISIKOU TUTTOU TTUKVWOELG KAl aoapr
KevTpolofiakd olidia.

TTUKVWONG Kat BoARg udAou (Eikova 3).

H aoBevrc mpe e€tipto TNV 12n nuépa voonAeiag
pe aywyri 32mg pebul-mipedvi{olovng npepnoiwg ya 15
nUépec kat odnyiec yia otadlakr S1aKomr TnNE. ZToug ma-
veAEyXoug Tou akohouBnoav avd Tpeic puriveg mapouaciale
@uololoyIkn omipopétpnon, N DLCO opwe mapéuelve
XauNnAn (14,83 ml/min/mmHg) péxpt kat éva €tog petd.
AVO €1 apyotepa, dev mapouaciale kapld ekdAwon amd
TO AVATIVEUOTIKO.

EIKONA 3. Mia eB&oudda petd tn diakomn tng pecaiadivng
Kat tnv évapén koptikootepoeldwy, N HRCT avédeiée afloon-
HEIWTN ENITTWON TWV SINBAOEWV Kal TWV TIEPLOXWV TTUKVWONG
Kat BoAnc udlou.
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EIKONA 4. QuclohoyIkd Eupripata oTny akTivoypagia Owpaka
KOTA TOV EMAVENEYXO TPEIG UAVEG HETA.

>YZHTHZH

H couh@acaladivn Katl To evepyo TNG CUCTATIKO E-
oahadivn (5-auivo-ocahikuhiké ofu, 5-ASA) amoteholv
OUXVEC BEPATTIEUTIKEG ETTIAOYEC VIO TNV AVTILETWTIION TNG
IONE. Av kat o akpifng Tpomog Spdaong Toug MaPAUEVEL
aKOpa AyvwoTog, £Xxouv mpotabei apketoi mbavoi pnya-
VIOMOI KATAOTOARG TNG PAEYUOVAC, OTTWG TapeUBOAr oTo
petapfoliopud Tou apaxtdovikou 0f£o¢ e avaoToAn TNG
oUVBeoNG AeUKOTPLEVIWY KAl TTPOOTAYAQVSIVWV OTTO TOV
eVTEPIKO BAevvoyodvo?, adpavomoinon eAeuBépwv pilwv?,
avaoToAr Tou upnvikoU mapdyovta-kappa B (NFKB) kat
emaywyn tTn¢ Stadikaciag amonmtwong’.

H peoahadivn, av kal otepeital Tou COUAQApISIKOU
Popéa oV OXeTICeTal e TNV TOEIKOTNTA TTOU TIapaThPEiTal
ME TN Xprion Tng couAgacaialivng omdavia €xel Kal auTh
gvoyomolnBei yla tnv mpodKANGon 6oBapwv MAPEVEPYEIWV
oOmw¢ Stdueon vePpiTida, MAayKPeATiTION, AIUATONOYIKES
Suokpaoisg, nmatitida kat depuatikd e€avOrjuatad. E€at-
PETIKA oTAVIEG €ival ol EKONAWOELC ammd TOUC TTVEUOVEG
KaBwg €xouv avapepBei oopadikd HOVO TIEPIOTATIKA
S1apeong nveupovonddelag (amo@pakTikh BpoyxloAiTida
UE opyavoupuevn miveupovia - bronchiolitis obliterans
organizing pneumonia (BOOP), un €161kry S1dipeon mveu-
povia, mveupovitida amod unepeualobnaia Kal TTVEUUOVIKH
nwowvo@iAia)’? kat mAeupitidag'.

Ta CUPTTTWUATA ATTO TOUG TIVEUUOVEC, CUVRBWE ENpd¢
Bnxac, mupetog kat SUoTIVOLQ, UITOPEL VA EUPAVIOTOUV
AUEDQ, NYEC MEPEC PETA TNV évapén Tou apudKkou'
OPKETOUG HAVEG'? éwg Kat 2 xpovia'® petd Tnv ékBeon. H
ToéIkoTNTa SEV PaiveTal va gival Soooe€apTwpEevn, KABWC
éxelmapatnpnOei pe 66oelg améd 750mg €wg 4g NUEPNTIWG
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ammo Tou OTOUATOC KABWG KAl LE TOTTIKY Xopriynon He Tn
pop®n evéuatog oe §6on 1g v Nuépa’. tn SIKN pag
TEPIMTTWON TA CUPTTTWHATA EMPavioTnkav 10 UAveG HeTA
NV évapén aywyng Kai paAota otav n acBevig ehapPave
pecatadivn oe §60n cuvtrenoNng, ONUAVTIKA HIKPOTEPN
O€ OX£0N MUE TNV apXIKN.

Ot epyaotnplakég e€eTaoelg Teivouv va gival Quol-
OAOYIKEG, av Kal Pmmopei va mapatnenOei meplpepikn
NwoIvo@Aia’'2™ kal Aeporevia'®, ZTnv mepimtwon pag,
n Agpgormevia Ba umopovoe va anodobei ite otn ue-
oahalivn' eite otn MIkpn 600N KOPTIKOOTEPOEISWV Ta
omoia eAdupave o acBevig yia v pnviyyopuehoptlitida.
Ynidpyouv emiong avagopég Kat yia Oetika ANCA21316,
Owmeplocodtepol aoBeveic epgpavifouv Ama ewg cofapn
uTTo&UYOVaLLIa TTOU UTTOPE( VA amatTHOEL CUMTTANPWHATL-
KR xopriynon o&uyovou, evw o EAeyX0G TNG TTVEUHOVIKNG
AelTroupyiag amokaAUTITEl GUVHBWC TTEPLOPIOTIKOU TUTTOU
Slatapayn kal EAdTTwon TN SIaXUTIKAG IkavoTnTag %1718,
Ta akTivoAoyIKd eupripata gival pn e181KA Kat TTOIKIANouY,
nepAapBdavovtag TUNUATIKES 1} KUPeMSIKOU TuTTou Oi-
nénoeig, mpooPolin tou Siapecou SikTUoU 1 0lWwdEIg
OKIAOEIC Kal ommavia urre(WKOTIKA CUAOYH” %1418, 31n
SIKN pag mepinmtwon, ekTog¢ and v 1dlaitepa oéegia kat
BopuPwdn €10BoANA, N KAIVIKA €1KOVA, TA EVPAMATA ATIO
TOV €AEYXO TNG AVATIVEUOTIKAG AEITOUPYIAG KAl N AKTIVO-
AoyIKn ameikovion Taiplalav amoAuTa [E TA AVAPEPOUEVA
otn BiPAoypagia. To euprpata oto BpoyXoKUPeMSIKO
EKTTAUMA prTopei va gival puaoloAoyikd 1 va dgi§ouv avén-
HéVo ap1Bud AePPOKUTTAPWY ] EWCIVOQIAWVE 41821 ey n
avadeién amo ) Siafpoyxikn Bloyia eupnudtwy Xpoviag
Siapeong Mveupoviag 1 KOKKIWUATWY Xwpic véEKkpwon
gvioxLouv ) Siayvwon?2 H mpdyvwon yla Toug acBeveic
€ival KaAn, UE TO CUMTITWPATA CLVHBWCE VA UTTOXWPOUV
Aiveg eOopddeC peTd Tn Slakomn Tou YappdKou, evw Sev
€xouv mapatnpnBei Bdvatol. Evag aoBevri¢ xpeldotnke
TIPOOWPIVA UNXAVIKO AEPICUO? KAl UTTAPXEL HIa avagopda
YO UTTOAEIUATIKE SUOTIVOLA KOTIWOEWE O évav aoBevry’.
To BpaxumpoBeopo Kal pakponmpdBeoo 6peNog amo
N XopAyNon KOPTIKOOTEPOEISWV TTAPAUEVEL ACAPEC,
kaBw¢ aoBeveic mou Sev ENafav otepoeldr avtamokpi-
Bnkav KaAd kat pévo otn SLaKomr Tou @apudkou’®®,
2TNV MEPIYPAPOUEVN TiEpinTwon, €€ aitiag Tng oeiag
QVOATIVEUOTIKAG AVEMTAPKELAG PE QUENUEVEC AVAYKEG OTN
xopriynon o&uyovou, Kal TIPOKEIWEVOU VA AVAKOTIEL N
nmepartépw emdeivwon tng, eKTOC amd tnv S1AKoT Tou
@appdkou xopnyriBnkav kal KOpTIKOOTEPOELSN

H IONE oxetiCetat pe moikihia ekdnAwoewv mépav Tou
evTépou onw¢ apBpitida, apbpalyicg, mepikapditida,
yayypaivwdeg muodeppa, olwdeg epuBNUA, oeOaUIKN
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@Aeypovn, TEpixohayyelitida, EAKn 0To PAPUYYQ, EV TW
[BaBet Aefikr BpouPwon Kal EkONAWOELG ATTO TOUG TIVEU-
povec?, H mpoo3oAr| Tou avamnveuoTIKoU CUOTAUATOC OTTWG
éxelmeptypagei amd toug Camus Kal oLV.2> TTEPINAUBAVEL
a) vo-crjuata Twv agpaywywv (umoyAwtidikr otévwon,
Xpovia Bpoyxitida, xpovia Bpoyxikn onyn, Bpoyxekta-
oigg, xpovia Bpoyxioiitida) B) Siapeon mveupovomabeia
(BOOP, mveupoviKA KOKKIWHATwON vOCGOC, TIVEUMOVIKNA
nwoivo@iiia) y) vekpo-Piwtikd olidia kat &) ume(wWKoTIKA
GUA\OYN. TNV MAsloPn@ia Twv acOeVWV To CUUTTTWO-
TO TPOKUTITOUV UETA T Stayvwon tng IONE kal povo
omavia ponyouvtal fj ekdnAwvovTal TauTdxpova HE Ta
CUMTTTWHATA a1 TO évTEpO. Ol suyypageic e€étacav 33
aoBeveic pe mveupoviky BAARN (27 pe eAkwdn KoAitida
Kal 6 pe vooo tou Crohn, 23 gk Twv omoiwv dev eNaufa-
vav Bepareia Katd 1o Xpdvo Evapéng TwV CUPMTWHATWY
Touc) Kat SlamioTwoav 4Tl OTIC TTEPICOOTEPEC TTEPITTTWOELC
(28/33) o1 ekONAWOEIC ATTO TOUC TVEVUOVEC aKoAouBnoav
NG eppavion g IONE (8/28 mepimtwoelg epgpaviotnkav
META amd KOAEKTOWMN), EVW OTIC UTTONOUTTEG TTEPITITWOEILG
poNynonKav Twv ekGNAWOEWVY TNC.

H Stagpopikn Sidlyvwon peta&u mvevpovondBelag mou
o@eiletal ot pecahadivn Kal TwV TVEVUOVIKWY EMITAO-
KWV NG IONE amotelei mpoKANoN yia Tov KAVIKO ylaTpo.
3TNV TIEPIMTWON MAG N CUMTTWHATOAOYIO EUPAVIOTNKE
kepauvofola kat ntav BopuPwdng, Ue TUPETO, KaKouyia
Kal onueloloyia o&giag avamveuoTIKAG AVETTAPKELAS UE
auénuéveg avaykeg og 0&uydvo. ZTn OIKA Hag epImTwon
n dpvnon tng acBevoug va unioAnBei oe Bpoyxookomn-
on, Hag otépnoe amod pia e§AIPeTIKA Xpriotun €étaon, n
ormoia pe T AjYn BpoyxokuPeMSIKOU EKTTALATOC Kal
Siappoyxikng Bloyiag Ba Bonbouoe otnv TeKUnpiwon
™NC TOEIKOTNTAC ATTO PAPUAKA KAl OTOV ATTOKAEIOHUO TWV
Molpwéewv o€ avoookaTaoTaApévo acBevh®. To IoTopIKkO
ékBeonc¢ otn pecalalivn og cuvOUACUO HE TNV KAIVIKH
€IKOVQ, TA AKTIVOAOYIKA EUPHLOTA KAL TOV ATTOKAEIOHUO AA-
Awv voonudtwv mou miepteAdufave n Stagopikr didyvwon
£€0goav TNV untévola TNG vooou, n &g AUeon KAIVIKN Kal
aKTIVOAOYIKN BeATiwon HETA T SIAKOTTH TOU papHAKOU
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empePaiwoav tehika t Sidyvwon. H mBavétnta ta cup-
TITWHATA Vo o@eilovTav o€ Tveupovikr ekdrlwon tng IONE
ammokA&ioTNKe KABWCS n vOoo¢ Tou evtépou Bpiokovtav
o€ VEeoN, evw apdAAnAa amoucialav ekONAWOCELC amd
AA\a cuoTtriipata. EmmAéov, n Yn emaveu@Aavior Toug
KATA TNV MPOOSEVTIKN LEIWON TWV KOPTIKOOTEPOEIOWVY
KAvouv tnv mepimtwon autr aniBavn. Na onpeiwbei 6Tt
n AqPn otepoeldwy oe HIKpEC ddoelg dev eumddioes Tnv
€KONAWON CUUMTWHATWY A TOUG TVEVHIOVEC, YEYOVOC
Tou €xel mapatnpnBei kat og dAoug acBeveic?'. H mpo-
ondBela TPOKANONG e emavaxopriynon Tou @appaKou
nipog emPePaiwon Tng Sidyvwong, av Kat £xel amodWoel
o¢ pia mepimtwon®, dev emixelprOnke otnv acBevn pag
Aoyw Tou avénuévou kivéuvou g€artiag Tng mponynBeicag
Bapidac KAvIKAG elkévag. H apeon Bertiwon GAwv Twv mma-
PAUETPWV HETA TN SLAKOTTA TOU PAPHAKOU Kal T Xoprynon
KOPTIKOOTEPOEISWV Kal N N EMAVEUPAVION EKONAWCEWY
Q17O TO AVATIVEUOTIKO OTA EMOUEVA £TN UETA TNV SIAKOTTA
™¢ empPePawwvel TNV evoxomoinon tng pesaiadivng wg
aitio ¢ mveupovikng PAAPNG otnv acBevn pac.

Mia d\An evdlagpépouoa S1agopodiayvwaoTIKN TTPO-
KANON otnV MEPIMTWON Hag ATav n avagopd and 1o
10TOPIKO TNG aoBevoug Betikwv p-ANCA, Ta ormoia €i-
xav amodoBei oe pnviyyosykepaAitida. H avagopd yia
p-ANCA miepiénieke Tnv Sidyvwon, kabwce Ba umopovoe
VO TIPOKELTAL YO AYYELTIOA TTOU UITOPEL VA EUPAVIOTEL UE
avaloya KAIVIKA Kal aKTIVOAOYIKA EUPNMATA, EVW KAl N
610 n kupehditida and pecalalivn umopei va epavilel
Betikd ANCA. To yeyovog 6TL oTov SIKO PaC EpYAcTNPLOKO
€\eyxo ta ANCA \Tav apvnTika Kat n VEQPIKN Agltoupyia
(PUCLONOYIK aréKAELoE TEAIKA auTn) Tn Sidyvwon

l'evika, og aoBeveic pe IONE mou AapBavouv pecaiadivn
Kal ol orroiol Tapouaotdlouv TIVEUHIOVIKEG EKONAWOEIC Oa
nipénel va e€etdletal TAVTA Kal TO eVOEXOUEVO TNG Pap-
MOKEUTIKNC TIVEUMOVIKAC BAABNC, YEYOVOC TTOU OE TIOANEC
TIEPUTTWOELG UITopEi va gival moAU SUokolo va amodeixOei,
pe dedopévo OTI N XPron KOPTIKOOTEPOEIOWV BEATIWVEL
TIC TIVEUMOVIKEG BAABEC, €iTe AUTEC TTPOEPKOVTAL ATTO TN
vOOO EiTE €ival PAPUAKEUTIKAG altioloyiag.
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SUMMARY. Mesalazine is widely used for the treatment of idi-
opathicinflammatory bowel diseases (IIBD), such as Crohn’s disease
and ulcerative colitis. Mesalazine-induced alveolitis is extremely
rare, and discrimination between drug-related adverse events and
pulmonary manifestations of lIBD is difficult. The case is reported
of a 45 year-old female with a history of ulcerative colitis, on treat-
ment with mesalazine 500mg three times daily for 10 months, and
p-ANCA meningomyeloradiculitis, treated with prednisolone, who
presented with fever and symptoms of acute respiratory failure. Dif-
ferential diagnosis included pulmonary manifestations of ulcerative
colitis, mesalazine-induced lung toxicity, opportunisticinfection, p-
ANCA vasculitis and thromboembolic disease. Pulmonary function
tests revealed a restrictive pattern with reduced carbon monoxide
diffusing capacity, and high resolution computed tomography of
the chest showed findings compatible with acute interstitial lung
disease. Discontinuation of mesalazine and replacement of oral by
iv corticosteroid administration resulted in rapid improvement in
the symptoms, radiological findings and pulmonary function tests.
Pneumon 2012, 25(3):320-324.

INTRODUCTION

Mesalazine (5-ASA) is widely used in the treatment of idiopathic in-
flammatory bowel disease (IIBD), Crohn’s disease and ulcerative colitis,
because, in contrast with sulfasalazine [SASP; sulfapyridine (SP) bound to
5-aminosalicylic acid (5-ASA)], it does not contain the sulfamidic vector
responsible for the adverse effects attributed to the drug'.

Mesalazine-induced alveolitis is extremely rare, and to date only 10 cases
have been described in the English language medical literature. Differentia-
tion between pulmonary involvement in [IBD and side effects of mesalazine
is very difficult and is based upon a variety of factors, including appearance
of symptoms during drug intake, absence of signs of [IBD relapse, no history
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exposure to other drugs, rapid improvement following
drug withdrawal and, in some cases, a history of known
hyper-responsiveness to sulfasalazine?. The diagnosis
may be confirmed histopathologically by transbronchial
lung biopsy (TBLB).

CASE REPORT

A 45 year-old non-smoking woman presented at the
emergency department complaining of a non produc-
tive cough for 10 days, fever up to 38.5°C for 24 hours
and rapidly progressive dyspnoea of sudden onset. She
had a 10 month history of ulcerative colitis which was
being treated with mesalazine 500mg three times daily
and was currently in complete remission. She had also
been diagnosed 2 years earlier as suffering from p-ANCA
meningomyeloradiculitis, for which she was on mainte-
nance therapy with prednisolone 5mg/day. On admission,
she had a low grade fever, tachypneoa (32 /minute),
tachycardia (120 /minute) and mild cyanosis. Auscultation
revealed crackling rales in both lower lungs. Blood gas
analysis showed severe respiratory failure (PaO2 43 mmHg,
PaCO2 29mmHg, pH 7.49, HCO3 23 mmol/L and Sat O2
75%, on ambient air). The ECG showed sinus tachycardia
and chest X-ray revealed bilateral interstitial thickening
and diffuse reticulonodular infiltrates, more pronounced
in the lower lobes (Figure 1).

The patient was given combined antibiotic therapy
with Clarithromycin 500mg twice daily and Ceftriaxone
2g once daily and supportive fluid and oxygen therapy.
Treatment with low molecular weight heparin was initi-
ated to cover the possibility of pulmonary embolism, but
mesalazine and prednisolone were not discontinued at
this point.

The differential diagnosis included: a) pulmonary
embolism (sudden onset of dyspnoea, hypoxaemia with
hypocapnia and sinus tachycardia, with a predisposition
to deep venous thrombosis because of ulcerative colitis),
b) vasculitis (history of positive p-ANCA), ¢) common or
opportunistic infection (treatment with corticosteroids),
d) pulmonary manifestations of ulcerative colitis, and e)
mesalazine-induced lung damage.

Accordingly, the diagnostic approach included:

« Laboratory tests

+ Tuberculin skin testing

« High resolution computed tomography (HRCT) of
the thorax

+ Pulmonary function tests

« Ventilation-perfusion scan of the lungs
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FIGURE 1. Chest X-ray on admission, showing bilateral inter-
stitial and diffuse reticulonodular infiltrates, more pronounced
in the lower lobes.

FIGURE 2. High resolution computed tomography (HRCT)
of the chest on admission, revealing ground-glass opacities,
intralobular and peribronchial thickening, bilateral patchy
alveolar infiltrates and vague centrilobular nodules.

« ECHO-doppler of the heart
« Fiberoptic bronchoscopy with bronchoalveolar lavage
(BAL) and TBLB
The laboratory findings were unremarkable: WBC
5.60 K/uL (NEUT 84.8%, LYMPH 10.4%, MONO 3.6%, EOS
0.7%), Hb 12.2 g/dl, Ht 37.2%, PLT 289 K/uL, CRP 0.933 mg/
dl, ESR 60, Urea 19, creatinine 0.5, SGOT 21 IU/L, SGPT 6
IU/L, yGT 9 IU/L, LDH 427 IU/L, CPK 15 IU/L, ALP 59 IU/L,
Na 145 mEg/L, K4.1 mEq/L. Furtherimmunological tests
were either within the normal range or negative: RA test,
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ANA, p- and c-ANCA negative, IgA 293 mg/dl, IgG 1310
mg/dl, IgM 112 mg/d|, IgE 84 U/L. Urine examination was
normal and the tuberculin skin test was negative.

Pulmonary function tests revealed a severe restrictive
pattern (FEV1: 2,050ml - 67% of predicted (pred), FVC:
2,110ml - 64.3% pred, %FEV1:97.2, FRC: 2,130 m| - 64.9%
pred, TLC: 3,480 ml — 68.2% pred) and severely reduced
DLCO: 8.36 ml/min/mmHg (pred 25.64).

HRCT showed ground glass opacities in the lungs with
geographical distribution, intralobular and peribronchial
thickening, bilateral patchy alveolar infiltrates in the an-
terior lung segments and vague centrilobular nodules
crowded in the lower lobes (Fig. 2).

A ventilation-perfusion scan of the lungs was character-
ized as being of low probability for pulmonary embolism.
The ECHO-doppler of the heart was normal (EF of 70 %).
The patient declined bronchoscopy.

Although the patient was afebrile 3 days after ad-
mission, her respiratory function deteriorated, with an
increased need for supplementary oxygen (FiO2 greater
than 0.5%). Treatment with antibiotics was discontinued
due to the absence of fever or other signs of respiratory
infection. The negative tuberculin test and incompatible
radiological findings excluded pulmonary tuberculosis,
while the negative p- and c-ANCA and normal renal
function tests excluded vasculitis. The normal ventilation-
perfusion scan and ECHO-doppler of the heart and the
HRCT picture also ruled out pulmonary embolism. The
possibility of pulmonary involvement of ulcerative co-
litis was less likely, as at that point the disease was not
manifesting intestinal symptoms.

With the diagnosis of mesalazine-induced alveolitis as
the most likely, mesalazine was withdrawn and methyl-
prednisolone 1.5 mg/Kg/day iv was instituted, due to the
patient’s critical condition. Within a few days the patient
presented impressive clinical and radiological improve-
ment and normalization of the blood gases (PaO2 81
mmHg on ambient air). The pulmonary function tests
were also considerably improved (FEV1: 2,929 ml - 103%
pred, FVC: 3,360 ml - 102.5% pred, FRC: 3,100ml - 113%
pred and TLC: 4,790 ml - 94% pred), with the exception of
DLCO, which remained low (13.23 ml/min/mmHg - 51.6%
pred). The patient walked 440m during the 6-minute
walking test, with no apparent desaturation by the end
of the examination. Chest HRCT performed a week later
revealed remarkable improvement of the infiltrates, areas
of consolidation and ground-glass opacities (Fig.3).

The patient was discharged on the 12t day, on oral
methyl-prednisolone 32mg/day for 15 days with orders for
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FIGURE 3. High resolution computed tomography (HRCT) of
the chest one week after discontinuation of mesalazine and
initiation of corticosteroids, revealing remarkable improvement
of infiltrates, areas of consolidation and ground-glass opacities.

gradual tapering off over the next weeks. At follow up at
3-month intervals her spirometry was normal, although the
DLCO remained low (14.83 ml/min/mmHg) for a year. After
2 years she presented no residual respiratory symptoms.

DISCUSSION

Sulfasalazine and its active constituent mesalazine
(5-aminosalicylic acid, 5-ASA) are usual treatment options
in the treatment of IIBD. Although the exact mechanism of
action of these drugs remains ill-defined, several potential

a

FIGURE 4. Chest radiography at 3 month follow up showing
normal findings.
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mechanisms have been suggested, including interfer-
ence in arachidonic acid metabolism with subsequent
inhibition of mucosal generation of leukotrienes and
prostaglandins?, scavenging of free radicals* inhibition of
nuclear factor-kappa B (NFkB) and induction of apoptosis>.

Although mesalazine lacks the sulfamidic vector
responsible for the adverse effects attributed to the
sulfasalazine, it has also rarely been incriminated for in-
ducing serious side-effects, such as interstitial nephritis,
pancreatitis, blood dyscrasias, hepatitis and skin reac-
tions®. Pulmonary complications are extremely rare, and
only sporadic cases of interstitial lung disease have been
reported; bronchiolitis obliterans organizing pneumonia
(BOOP), non-specific interstitial pneumonia, hypersensitiv-
ity pneumonitis and pulmonary infiltrates with eosino-
philia”?and pleural effusion™.

Respiratory symptoms, most often a non-productive
cough, fever and dyspnoea, may appear immediately, a
few days after drug initiation' or several months'? to 2
years' after initial administration. Lung toxicity does not
appear to be dose dependant, as it has been associated
with oral doses ranging from 750mg to 4g/day and with
topical administration (1g/day) in enema form?®. In the
case reported here, symptoms appeared 10 months after
initiation of treatment, when the patient was receiving
maintenance therapy in a dose substantially lower than
that administered initially.

Blood tests tend to be normal in, but peripheral eosino-
philia’'>"*and lymphopenia'® can be present. In this patient
lymphopenia may be attributed either to mesalazine' or
to the low dose of corticosteroids she was receiving for
meningomyeloradiculitis. There are also some reports of
a positive ANCA™316, Most patients present with mild
to severe hypoxaemia that may require supplementary
oxygen, and pulmonary function tests show primarily
a restrictive pattern with reduced transfer capacity for
carbon monoxide (CO)*'2'7'8, Pulmonary findings vary
and are non-specific, including segmental, alveolar or
nodular opacities, interstitial infiltrates and rarely pleural
effusions” %1418 |n this case, with the exception of the acute,
severe onset, the clinical, radiological and spirometric
findings were compatible with the previously reported
data. BAL fluid analysis, not conducted here, may be
normal or show a lymphocytic or eosinophilic infiltra-
tion®'41821 | ung biopsy findings suggestive of chronic
interstitial pneumonia or non-necrotising granulomas
support the diagnosis?2. The prognosis is generally good,
with symptoms receding few weeks after withdrawal of
the drug, and no deaths have been reported. One patient
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required temporary mechanical ventilation® and there
is a report of long-term residual exertional dyspnoea®.
The effect of corticosteroids on the short- and long-term
prognosis remains unclear, as patients that did not receive
steroids responded well to drug withdrawal alone'®. In
the present case, apart from discontinuing mesalazine
it was necessary to administer iv corticosteroids due to
rapid and progressive deterioration of respiratory failure.
Extraintestinal manifestations of 1IBD include arthritis,
arthralgia, pericarditis, pyoderma gangrenosum, erythema
nodosum, ocular inflammation, pericholangitis, phar-
yngeal ulceration, venous thrombosis and pulmonary
manifestations?’. The patterns of respiratory involvement
have been described by Camus et al*® and are classified as
following: a) airway disease (subglottal stenosis, chronic
bronchitis, chronic bronchial suppuration, bronchiectasis,
chronic bronchiolitis), b) ILD (BOOP, granulomatous lung
disease, pulmonary eosinophilia, c) necrobiotic nod-
ules, and d) pleural effusion. In the majority of patients
symptoms occur after the diagnosis of I1IBD has been
made, and only in exceptional cases are the respiratory
manifestations either antecedent to or present concur-
rently with those of IIBD. The authors reviewed 33 cases
(27 with ulcerative colitis and 6 with Crohn's disease; 23
cases receiving no drug therapy). In most cases (28/33),
respiratory involvement followed the onset of 1IBD (8 of
these 28 cases were postcolectomy) and in the remainder,
the respiratory manifestations predated the II1BD.
Differentiation between m esalazine-induced lung
disease and pulmonary manifestations of IIBD is often
challenging for the clinician. In the case reported here
symptom onset was acute, with high fever, fatigue and
signs of severe respiratory distress. The patient’s refusal to
undergo bronchoscopy the extremely useful diagnostic
tests that could help in documentation of drug toxicity
or exclusion of infection in an immunocompromised
patient, namely BAL and TBLB?. History of mesalazine
exposure in addition to the distinctive radiological find-
ings and the exclusion of other possible lung diseases
implied the diagnosis of mesalazine-induced alveolitis,
which was eventually confirmed by the rapid clinical and
radiological improvement following drug withdrawal.
The likelihood that respiratory symptoms could be at-
tributed to lung involvement of IIBD was excluded as
the intestinal disease was in remission, manifestations in
other organs were absent and symptoms did not reappear
during corticosteroid tapering. It should be noted that
low dose corticosteroid therapy for another condition
did not prevent manifestation of respiratory symptoms,
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as has been observed before?. A rechallenge trial with
mesalazine reinstitution, although helpful in confirming
the diagnosis in previously described cases', was not
attempted in this patient as it was considered relatively
unsafe because of her severe reaction. Rapid improve-
ment in all parameters after drug discontinuation and
corticosteroid administration, with no reappearance of
the respiratory symptoms in the ensuing years, confirms
mesalazine as the causative factor of the lung damage
in this patient.

Another challenging feature was the patient’s his-
tory of p-ANCA positive meningomyeloradiculitis. This
complicated the diagnosis, as p-ANCA could give rise to
vasculitis presenting with similar clinical and radiological
findings, while positive ANCA may also be found during
the course of mesalazine-induced alveolitis. In the present
case, negative p- and c-ANCA testing and normal renal
function excluded this diagnosis.

In conclusion, the possibility of drug-induced lung
disease should be always considered in patients with
IIBD receiving mesalazine who present with respiratory
symptoms. Differentiation from pulmonary complications
due to lIBD can be particularly difficult, as corticosteroids
improve lung damage, whether this is generated by the
disease itself or is drug-induced.
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Nekpoloyia

O KaBnyntrii¢ Om Prakash Sharma

2116 19 AuyouaoTou 2012, n laTPIKA KOVOTNTA £XA0E €va
and Ta TAéOV oNUAVTIKA PéEAN TG, Tov KaBnynth latpiknig
Om Prakash Sharma, otnv latpikny ZxoAn tou Mavemotn-
piou NG NoTiag KoAipopviag, oto Los Angeles, o omoiog
néBave pepa oto omiti tou oto Los Angeles. O Om Prakash
Sharma yevvrinke otnv lvdia 1o 1936 kal amogoitnoe amno
10 KoAéylo Victoria kat to latpiké KoAéylo GR (Gajara Raja
Medical College), 6mou katta duo Bpiokovtal otnv 1dlaitepn
natpida Tou. TN cuvéxela, omoudacoe Tpomikn latpikr otn
TxoMq Yylewrig kat TpomikAg latpiknig oto MNavemoTtrpio
Tou Aovdivou. Yninpétnoe otnv lvdia, otn Zkwtia Kal 0To
Hvwuévo Bacilelo kavovtag tnv 16ikeuor Tou Kalt emiong
ekmmatdevTNKe 070 latpikd KoAAéylo Albert Einstein oto Bronx Tng Néag Yopkng 61mou OAOKA|pwWOE € UTIO-
Tpogia TNV Kapdiomveupovoloyikn latpikr).

O KaBnyntr¢ Sharma ntav 1dlaitepa yvwotog Kat Tov urtoAfTovtav S1eBvig we latpd, KAWVIKO MICTAUOVA,
8aokalo, 10Topikd TN latpikng kat avBpwmioth. Yrpée enitipog MNpoedpoc tn¢ MNaykoouiag Evwonc ya
N Zapkoegidwon kal Ti¢ AAec Kokkiwpatwdelg Alatapayég (WASOG) kaBwg Kal CUVTAKTNG TOU TTEPLOSIKOU
“Current Opinion in Pulmonary Medicine”. O KaBnyntri¢ Sharma ocuvéypaye kat emperriOnke 5 BipAia, kabwg
Kal 8 povoypagiec, evw éypaye mepimou 400 dpOpa, Bpaxeieg dnuooievoslg, dpbpa cuVTAENC KAl AVACKOTTN-
OELG ava@OpPIKA e Bépata Tou oxeTi(ovTal e TN capKoeibwaon, TNV TPomIKA latpikn, TNV mveupovitida amd
uniepevatoBnaoia, Tn Stapeon mveupovomddela kKatl AAEG SlaTapayEg Twv TVEUUOVWY KaBwGE Kal LoTopia TG
laTpIKNC. To €PYO TOU OXETIKA JE TIG KAIVIKEG TITUXEC TNG TTVEUIoVOTTADEIaC SirjpKeoe meploodtepo amo 40 £Tn.

O Om Sharma amoteAoVoe TUTTIKO TTapadelypa aAnBivol dvdpa kat TéAelou yiatpoU. YT p&e oAU KaAOG
@ilo¢ yia kdbe &&vo yiatpd mou {ntovoe tn BoriBeld Tou evw éviwBe Tepri@avoc Tav aTEVEIUE TN QIAEL-
omAayvia Tou og 6Aou¢ Toug aoBeveic Tou.

FTnv apxr TNG KApLEPAG Hov, gixa TNV TPOHEPA KAAr TUXN Kal TN Xapd Tng anmodoxng TG aitnong Hou va
EPYAOTW WG EPEVVNTIKO HENOG KOVTA Tou. Emiong, ATav peydin pou Tipr va anodexbw tnv mpookAnaor Tou
va €ipal OUVTAKTNG TURATOC oTo EPLodIKS “Current Opinion in Pulmonary Medicine” oxeTikd Ti¢ S1apeoeg
niveupovordBeleg katd Ta TeheuTtaia SVo €. Ot fabiéC TOU YVWOEIC KAl N CEUVOTNTA TOU, KABWC Kal N HEL-
Aixta mpoaoéyylon Tou pe Toug aAou¢ Ba amotelouv pia Sid Biou Tnyr} EUnMveuong TO00 o€ Péva 000 Kal O
OAOUC TOUG AANOUC TTOU TOV YVWPLOAV, OKOWN KAl O€ EKEIVOUC TTOU TTOTE gV TOV GUVAVTNOAV Kal £Xacav Jia
peydaAn eukaipia.

O Om mavtote WAOUOE HE Pia KABNOUXAOTIKNA NPEEMIA, av Kal Tav apKeTd mMablaouévoc e TTOAA TTpay-
pata. Htav téAelog pévtopag Kal moAU KaAOC ylatpdg, évag euyevng yiyavtag Tng padnong. H Apeun, ho-
TTPAYHWV Kal KOUYPH TTPOOWTTIKOTNTA TOU 0€ CUVOUAOUO HIE TIC ONHAVTIKEG TOU YVWOELS £0woav ag OAoug
€UAc éva mpotumo. O Om Sharma Ba pac Asipel ToAU, dmwg Ba pag AiPel Kal Ao TN GUVTAKTIKI ETTITPOT
Tou mepidokou MNEYMQON..

Avarmavoou ev giprivn!

AnpooBévng Mmovpog



Obituary

Professor Om Prakash Sharma

On August 19, 2012 the medical community lost one of
its most important members, Om Prakash Sharma, Profes-
sor of Medicine at the School of Medicine of the University
of Southern California, Los Angeles, who died peacefully
at his home in Los Angeles. Om Prakash Sharma was born
in India in 1936 and graduated from Victoria College and
G.R. Medical College, both in his native land. He then read
tropical medicine at the London School of Hygiene and
Tropical Medicine. He served internships in medicine in India,
Scotland and England and a residency at Albert Einstein
Medical College, Bronx, New York, where he also completed

the fellowship in cardiopulmonary medicine.

Professor Sharma was well known and internationally respected as a physician, clinical scientist, teacher,
medical historian and humanist. He was emeritus President of the World Association of Sarcoidosis and other
Granulomatous Disorders (WASOG) and editor of the journal Current Opinion in Pulmonary Medicine. Profes-
sor Sharma authored or edited five books and eight monographs, and has written about 400 articles, short
papers, editorials and reviews on the topics of sarcoidosis, tropical medicine, hypersensitivity pneumonitis,
interstitial lung disease and other pulmonary disorders, and on the history of medicine. His work on clinical
aspects of pulmonary disease spanned more than 40 years.

Om Sharma was the typical paradigm of a true man and a perfect physician. He was a very good friend
to every foreign doctor who sought his help, and he gloried in bestowing compassion on all his patients.

At the beginning of my career | had the tremendous good fortune and pleasure of acceptance of my
application to work as his research fellow. It was my great honour, also, to accept his invitation to be section
editor of Current Opinion in Pulmonary Medicine for the interstitial lung diseases for the last two years. His
deep learning, and his humility and gentle approach to others will be a lifelong source of inspiration to me
and all others who knew him, and those who never met him have missed a great opportunity.

Om always spoke with a calm reassurance, yet he was very passionate about many things He was a
perfect mentor and a great physician, a gentle giant of learning. His serene, curious and elegant personal-
ity together with his great knowledge provided a role model for us all. He was an eminent member of our
editorial board. Om Sharma will be deeply missed.

Requiescat in pace.

Demosthenes Bouros, MD
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of papers as well. Papers submitted for publication will
not be returned, irrespective of whether they are pub-
lished or not. Published papers are a literary property
of both the authors and the journal and their publica-
tion, in part or in whole, without written permission of
the Editorial Board is prohibited.

Cover letter

Corresponding authors must provide a cover letter
which includes statements concerning: (a) that the
work has been seen and approved by all co-authors,
(b) how the work is clinically relevant, and how it adds
to existing research, (c) whether papers closely related
to the submitted manuscript have been published or
submitted for publication elsewhere and if so, the au-
thors should provide details. Failure to provide a cover
letter addressing each of the points above will resultin
the paper being returned to the author. The cover let-
ter must be presented as a separate submission item.

Manuscripts containing original material are accepted
for consideration if neither the article nor any part of
its essential substance has been or will be published
or submitted elsewhere. Copies of any closely re-

lated manuscripts must be submitted along with the
manuscript. PNEUMON discourages the submission of
more than one article dealing with related aspects of
the same study. Authors should follow the “Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals,” published by the International Committee of
Medical Journal Editors at http://www.icmje.org, and
the Helsinki declaration (http://www.wma.net/ e/pol-
icy/b3.htm).

Credit for authorship requires substantial contribution
to (a) the concept and design or analysis and interpre-
tation of the data, and (b) the drafting of the article or
critical revision for important intellectual content.

Any change in authorship after submission must be
approved in writing by all authors. All text, references,
figure legends, and tables should be in one double-
spaced electronic document (WORD doc or PDF).

Title page. The title page must contain the following
information: a) the title (more than 10 words). If it is
necessary the title can include a sub-title b) the full
name, institutions, city and country for all co-authors
c) up to 5 keywords or phrases suitable to use in an
index d) the name, postal address, e-mail, telephone,
and fax numbers of the corresponding author e) pos-
sible financial resources f) the current title g) the total
number of words.

Abstract. An structured abstract should be provided
of not more than 250 words. It should consist of four
paragraphs, labelled Background, Methods, Results,
and Conclusions.They should briefly describe, respecti-
vely, the problem being addressed in the study, how
the study was performed, the most important results,
and what the authors conclude from the results. Up to
5 key words should be added taken, from those rec-
ommended by the US National Library of Medicine’s
Medical Subject Headings (MeSH) browser list at
http://www.nlm.nih.gov/mesh/ meshhome.html.

Text. The paper should nclude the following sections:

Introduction

The rationale for the study should be summarised and
relevant background material outlined. The Introduc-
tion should not contain either findings or conclusions.
Methods

Methods should be described in adequate detail to as-
sure the reader as to how the results were obtained.
The location (city, state, country) of a manufacturer
listed in the text should be provided. Units should con-
form to Sl conventions. Generic names of drugs should
be used instead of trade names. Statistical methods
should be meticulously described and referenced.

Results



Results should be presented in a logical order in the
text, tables and figures. The authors should avoid re-
petitive presentation of the same data in different
forms, especially between the text and tables and fig-
ures. The Results should not include material appropri-
ate to the Discussion.

Discussion

The discussion should start by presenting the new and
most interesting data of the work in relation to any hy-
potheses made in the Introduction. Any unexpected
or contradictory results should be explained or de-
fended, for example, evaluation of methodology and
the relationship of new information to the existing
knowledge in the topic. Speculation should be kept
to a minimum. The results must not be simply reiter-
ated. New research data should not appear in the Dis-
cussion. No specific refer once to figures and tables is
made in the Discussion.
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OAHrIEZ MPOXZ TOYZX ZYITPAOEIX

O MNEYMQN eivai diy\wooo, tpiunviaio meplodiko
UE KpPITIKN emtpoT (peer-reviewed journal) mou ekbi-
Setal and 1o 1977 and tnv EA\nvikn MNMveupovoloyikn
Etaipeia kat tnv EAAnvIkr BpoyxoAoyikn Etaipeia.

To nreplodikd SéxeTal EpyATies yia Kpion umd TNV mpo-
0moBeon o1l Sev €xouv SNUOCIEUTEL OAIKA I LEPIKA N
Sev €xouv umroAnBei yia dnpoacisuon arlov. Epyaocieg
ue mapopola dedopéva mpémnel va urof3dAovtal Tau-
TOXPOVA UE TO XEIPOYPAPO Yla EKTIHNON aTd TNV OU-
VTOKTIKN emitponry. To meplodikd dev evBappUuvel TRV
UTTORBOAN TTEPIOCOTEPWV ATTO TOU EVOC ApOPOU Yyia UAL-
K6 NG idlag peAétnc.

Ta apBpa ta onoia Snuootevovtal mephapBavouy: 1)
apBpa ocuvtaéncg (cuvrBwe KATOTIV TPOOKARCEWC, 2-4
oelideq), 2) avaokomioelg (20-30 oelideg), 3) MpwTo-
Tuma apBpa BACIKAC Kal KAIVIKNG €épguvag (20-25 oe-
Aideg), 4) evllapépouoec MePIMTWOELG (5-8 oeNideC),
5) €181ka apBpa (8-10 oelideg) kal 6) ypdupATA GTOV
ek&OTN (LEXPL 500 Aé€elg kat 5 avagpopéc). Kabe apbpo
TPETTEL va oUVOSEVETAL, EKTOC amd TNV EAANVIKA Kat
andé tnv anodoon ota AyyAikd. Mpémnel va gival Saktu-
Aoypapnuévo og SimA\é diaotnua Kal pe mepibwpto 3
€K. TIPOG OAEC TIG TIAEVUPEC. Ta Keipeva TTPETTEL va gival
YPOUUEVA O0TNV KaBopholpevn YAwooa, Ue 18laitepn
npoooyxry otnv opBoypagia kat Tn cuvtaén. Ot ouy-
YPOQPEIG TTPETTEL VA AKOAOUBO UV TIG OXETIKEG UTTOSEIEEIG
Twv “Uniform Requirements for Manuscripts Submit-
ted to Biomedical Journals mou dnpoocievtnkav amnod
Vv International Committee of Medical Journal Edi-
tors (http://www.icmje.org)” kai tTn diakripuén Tou Hel-
sinki (Declaration of Helsinki).

O1 gpyaociec umoBdar\ovtal NAEKTPOVIKA HéOw email
otn SievBuvon: pneumon@hts.org.gr padi pe Tn oxe-
TIKA €mMOTOAR (cover letter) 6émou Ba avagépovrat:
o TitAo¢ Kkal 1o €ido¢ TN gpyaciag, OTL Sev €xel uTio-
BANnBei yia dnpoocisuon ar\ov, 6TL GAOL Ol CUYYPAPEIC
£xouv Slafdoel kal armodexTei TO Keipevo TNG Epyaciag,
Kal o€ mepimtwon amodoxn¢ yia dnuoociguon, 6Tl peta-
PEpouv To copyright oto ePLOSIKO.

2 & KABe epyaocia nephapPfdvovrtal kal umoBaAlovtal
oe 10laitepn oeAida og popery Word doc i PDF ta ma-
paKaTw:

1. Npwtn oeAida. & autn mepAapfdavovtal Katd o€l-
pa:

a) O TitAo¢ (CUVOTITIKOC Kal TTANPOYOPIAKOC) He TTe(d
YPAUUATA KAl PE EKTAON OXL HEYaAUTEPN atd 10 Aé&elC.
2 € TIEPITITWOELG TTOV €ival avAykn o TITAOG va TTEPIAA-
Bavel meploocodTEPA OTOIXEIO PTTOPEl VA UTTAPXEL Kal
unotithog, B) Ta ovéuata (péxpt 10) kat n eldikéTNTA
TWV CUYYPAPEWV OTNV OVOUAOTIKN Kal Tn 6€on Toug,
y) To ipuua and 1o omoio mpoépxetal n dSnuoocisuon

€@’'600V TIPOKELTAL VIO TIEPAUATIKA Epyacia rj mapou-
oiaon evllagépovtog meplotatikol, 6) To dvoua, n
TaxudpopIkny Kat nAektpovikn SievBuvon kabwg Kat
To TNAé@WVO ToU UrrelBuvou yia Tnv aA\nAoypagia pe
TO MEPLOSIKO OUYYPAPEQ, OTO KATW UEPOC TNG OeAIdaC,
€) Mbavécg mnyéc xpnuatodotnong, ot) Tpéxovta TiTAo
HEXPL 40 XapakThpwyV (cuumephapBavopévwy ypau-
patwv Kat diaotnudtwy) Kat {) Tov ouvoAlkd apiBud
Aé€ewv TOU KeIPévou.

2. H mepiAnyn mpémel va €xel éktaon HExpL 250 Aé€elg
Kal va TIEPIEXEL TO OKOTIO, TN MéB0SO, Ta Baotkd amo-
TeEAéopaTa KAl TO CUPTIEPACHATA TNG €pyaciag. XTo
TENOC TNG TEPIANYNG TIPETEL VA avaypAPovTal TOU-
Aaxlotov 5 Aééeig-kAeidia kal cUPPWVA HE EKEIVEG TTOU
nipoteivel n US National Library of Medicine’s Medical
Subject Headings (MeSH) browser at http://www.nIm.
nih.gov/mesh/meshhome.html

3.To KUplo cwpa TNG epyaciag, e@p’doov MPOKELTal yia
EPEVVNTIKNA Epyacia, TTPEMEL va TTEPINAMBAVEL
Eioaywyn

NepA\apPdavel cuvonTiKA TNV attiohoyia TNG UEAETNG
Kal TN OXETIKA untdpyxouoa {NTNon. Ag TpEmeL va TTEPL-
AapPavel eupripata Kat armoTeAéoaTa.

MéBobo

H peBodoloyia mpémel va meplypA@ETAl UE CAPRVELQ
WOTE O AvayvwoTtng va gival BERalog yia Tov Tpomo
e&aywyng Twv amoteAeopdtwv. H Béon (MOAn, mepioxn,
XWPA) TOU TTAPACKEVAOTOU TIPETIEL va avagépeTal. Ot
povadeg pétpnong mpémnel va ival ekeiveg tou Sl. MNpo-
KEIMEVOU Yla QAPUAKQ, TIPETTEL VA AVAPEPOVTAL OL XN-
UIKEG OUGIEG KAl OXL TO EUTTOPLKO OVOpa. Ol OTATIOTIKEG
AVAAUOEIG TIPETIEL VA AVAPEPOVTAL AETITOUEP WG,
AmnoteAéouata

Mpémel va TapouclaoTouV e AOYIKH O€lpd OTO KEije-
VO, TOUG TTIVAKEG Kal TIG EIKOVEG. O1 CUYYPAPEIG TIPETTEL
va amo@elyouv TNV enavainyn twv 18iwv amotele-
OMATWY, 16iWg PeTA&L TOU KEIPEVOU, TWV TIIVAKWVY Kal
TWV €IKOVWV. Agv TpEmel va mepINapBAvETAl HEPOC TNG
ou{Atnong.

2vlnmon

ZekIvrioTe mapouoldlovtag Ta véa Kal 1o ONUAvVTIKA
gupnpata tng oulAtnong. ZulNTACTE TA ATTOTEAECHO-
Ta o€ oxéon Pe TNV umoBeon TG elocaywync. E§nynote
Kal urrooTtnpifte eupriuata ta omoia dgv avapévoviav
N ivat avtiBeta pe Tnv unmdBeon. H mBavoloyia mpémnel
va gival 600 1o duvatov Atyotepn. Ae TpEMel va €ma-
valappdavovtal ta amoteAéopata. Opoiwg, Sev Tpémel
va avaypdgovtal otn oulitnon euprjpata mou Sev
mapatnperifnkav ota anoteAécpata. Mn KAvete mapa-
TIOUTTEG O€ TTIVAKEG KAl EIKOVEG.
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EuxaptoTieg

Euxaplotie¢ mpénel va ameuBivovtal ota dtopa Tta
ormoia gixav aAndr cupoAr oTnv epyacia kai ta omoia
oupPWVNOoAV UE TA EUPAMATA KAl TA CUMITEPACHATA.
2TIG EUXOAPLIOTIEG TIPETIEL VO AvVAQEPOVTAL KAl TTNYEG
Xpnuatodotnong.

4. O BiBAoypa@Ilkog Kataloyog mephapfavel Tig
TTAPATIOUTTEG KATA TN OEPA TNG apiBunong toug oto
Keipevo. H BiBAloypagia amo meplodika mephapBavel
KOTA O€1pd, OAA TO OVOLIATA TWV CUYYPAPEWY, TOV TIAK-
PN Titho tou dpBpou (ue eld otolxeia), TNV emionun
OUVTUNON TOU TiTAOU ToU TTEPLOSIKOU, TO £TOC, TOV TOUO
Kal TNV TPpWTN Kal TeAevTaia oelida tng Snuocisuonc.
Av ol ouyypageic gival péxpt £€1 mapatiBevtal oAa ta
ovouata, av gival QT 1} MeEPIOCOTEPOL TTapATiOe-
vTal HOVOo Ta Tpia MPWTa ovOUaTa Kal aKOAOUOE(, “et
al’, mx. Bouros D, Antoniou KM, Light RW. Intrapleural
streptokinase for pleural infection. BMJ 2006;332:133-
4. '0tav n mapamoun avagépetal o€ PIPAio i KePa-
QO GUYYPAMMATOC, AVAPEPOVTAL OTN CEIPA TA OVOUA-
TA TWV CLUYYPAPEWY, O TITAOG Tou ApBpou, ol eKSOTEC,
O TITAOC TOU CUYYPAUMATOC, 0 aplBudc TG ékdoong, o
€KOOTIKOG 0iKOG, N TTOAN 01OV €YIVE N €KSOON, TO £€T0G
NG €kS0o0oNG KAl Ol CEMSEC avaPOPAG TOU KEIPEVOU, TI.X.
yta BiBAio: Siafakas NM, Anthonisen N, Georgopoulos
D. Acute exacerbations of COPD. Marcel Dekker, New
York, 2004 kat yia ke@dAlaio o€ BifAio: Kyriakou D,
Alexandrakis M, Bouros D. Pleural effusions in blood
diseases. In: Bouros D. (editor). Pleural Disease. Marcel
Dekker, New York, 2004, pp. 621-638.

5. Ol GUVTHNOEIG TWV OVOUATWY TwV TEPIOSIKWV AKO-
AouBouv tov katdhoyo Tou Index Medicus (BA: http://
www.nlm.nih.gov).

6. O1 MVAKEG Kal Ol EIKOVEG, TUTTWPEVA OE EEXWPLoTN
oelida, TpETel va @EPOuV OTOo EMAVW PEPOC TOV aplB-
MO TOUG Kal OTn CUVEXELD ToV TiTAO, T.X. MNivakag 1. Ot
Tivakeg mepLéXouv TITAO Kal povo opt{ovTieg SlakpIti-
KEC YPOAUMES, KABETEG YPAUMES MOVO OTaV aUuTO gival
anmoAUTw¢ amapaitnto. Ot unotithol (Ae(avteg) Twv
EIKOVWV KAl TWV oxnudatwv apibuouvtay, m.y. Eikova
1, ZxAna 1 k.o.k. Ot pwTtoypagieg aobevwv dev TIpEMEl
va gival avayvwpiolpeg, ekTOC av autd €xel ONAwOEi
EYYPAPWC amod Toug acBeveic. Ot eIKOVEC TTou yivovTal
Sektég mMpémel av gival o€ popen JPEG, TIFF 1y EPS.

7. K&Be cuyypaéag mpémel va €XEl CUMUETAOXEL ap-
KETA OTNV EKTTOVNON TNG EPYACIAG WOTE VA €XEL KAL TN
onuocta €ubuvn. Tétola ocupuetox Bewpeitar 1) n
OUAANYN TNCG 18€ag Kal 0 oxeSIaoNOC TNG MENETNG, 2)
n ouyypaen n n KPITKg avaBewpnon Tou TTEPLEXO-
pévou kat 3) n tehikn amodoxn TnG umo dnuoocisuon
epyaoiac. Kal ol Tpeig avwtépw mMPoUTToBEoEIC TIPETEL
va ouvtpéxouv. H ouppetoxry pévo otnv e&elpeon
XpNUatodoTNoNg, rj 0T GUANOYH HOVO TWV OTOLXEIWYV
N N Yevikn emiAeyPn, &g dikalohoyei Tnv 1816TNTA TOU
OuYYpa@EQ.

8. Adsla dnpogciguong. To xelpdypago TPETEL va Ou-
vodeletal amd avtiypago xopriynong adeiag yla ava-
mapaywyry TPEONYOUUEVWS ONUOCIEVUEVOU  UALIKOU
(elkoveg, mivakec) i yla dnpooicsuon evaicOntwv mpo-
owmkwv dedopévwy, OTWG gival n avayvwplon acBe-
VWV, KABWE Kal N ava@opd oTIG EUXAPIOTIEG.

9. EpeuvnTikéG Epyacieg ol oToieg €xouv emyopnynO«i
OAIKA N peptkd amd Tnv Kamvoflopnxavia kat oxeTi{o-
MEVOUG opyaviopoUg 1 IvotitoUta Se yivovtal SeKTég
yla édnuooiguon.
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