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O¢epamneia tng 1O10mabol¢ MVEVHOVIKAG ivwong

LLE IVTEPPEPOVI
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H I8iomaBri¢ Mveupovikn lvwon (INI) amotelei pa {exwploTr KAVIKA
kat raBoloyoavatopikry ovtotnTa-péNog Twv 1dlomabwv Slapéowy mveu-
Moviwv Kal XapakTtnpiletat amo Enpd Prixa, mpoodeuTikd embevoUUEVN
Suomvola Kal EAATTWON TWV TIVEUOVIKWY OYKWY, KABWG KAl ATT0 CNUAVTIKES
Slatapayég avralayng Twv agpiwv aipatod. To 1oToAoyikéd TPOTUTIO TNG
véoou xapaktnpiletal and moAanmhaclacpud Twv voBAaoTwy, evamobeon
eEwkuTtdplag OspéNiac ovoiag Kal TPOOSEUTIKH OUAOTIOINGN TOU TIVEUO-
VIKOU mapeyXUpaToq.? H guaolikn mmopeia tTng vooou spgavilel wg KUpLo
XOPAKTNPIOTIKO yVWpIouad Hia otabepry, mpoodeuTikn emdeivwon tng
AEITOUPYIKN IKAVOTNTAG TOU TVEUIOVA N OoTToid 0ONYEl TNV AVATTVEUCTIKN
avenmapkela kal to Bdvaro. Mpdéopata dedopéva mpoteivouv TNV Umapén evog
OUYKEKPIUEVOU QaIVOTUTTIOU aoBEVWVY TTOU ep@avilel TEpIooOTEPO paydaia
KAWVIKN Topeia, pe TEPIOSOUG OXETIKNG oTaBepomoinong tng véoou Tou
akoAouBouvtal amo ogieg mMapoUVOELG TNG AVATVEVOTIKIAG Agtoupyiag.#
EmmAéov, mapd mpdodo mou éxel oNUEIWOE] OXETIKA e TNV TTOBOYEVELD TNG
vdooU, 0 HECOG OpOo¢ eMPBiwWonG AUTWY TwWV acBeVwVY ival GUYKPICIOG UE
autdv ToU Kapkivou Tou mvelovog®* . Ot meploooTepol acBeveic pe Ml
meBaivouv evtog 3-8 eTwv amd tn oTiyur] €vapéng Twv CUPMTWUATWY Kal 0
péooc 6pocg emPiwong Kupaivetat amd 2.5-3.5 €).'

H INI Bewpeitat wa embnAiakn-ueosyxuuatikr Slatapayr, Kat Xapaktn-
piCetal amo maboloyik amokplon Tou emOnAiov og emavalappfavoueva
BAantikd epebiopata, ekoeonuacpévn vwtikn dlepyacia kat eAAxIoTn
@Aeypovi.® QoTo00, £Xouv TapatnENOE Kal CUXVEG YEVETIKEG LETOANAYEG
o€ aoBeveig pe IMLS Av kat péxpt orjpuepa dev €xel katavonOei MApwg
0 PONOC TWV VEWV avoooloyIKwy povoratiwy Th-17 kat T-puBuIoTIKWY
KUTTApwv, otnv maboyévela tng vooou, n Ml Bewpeital Th-2 avocoloyikn
am@vtnon.>’#

Méxpl oruepa kauid BepameuTiki Tpoogyylon Oev éxel amodelxOei amo-
TEAECUATIKN YIO TNV AVTILETWTIION TNS VOOOU, EVW TA KOPTIKOOTEPOELSH Kal
n avoookataoTaATtikn Bepaneia gival avamoteheopatikd.® Ot uTTAPXOUOES
KatevBuvTrpleC 00nyiec'? ol omoieg BpiokovTal 0To oTAdI0 TNC avaBewpn-
oNG, TPOTEIVOUV TIPWIHN EYYPAPT] TOU A0OEVOUC O NOTA YIa ETAUOOXEUON
TIVEVIOVOC, EVW TAUTOXPOVA VOAPPUVOULV TN CUMMETOXH O TIOAUKEVTPIKEG
KAIVIKEG MENETEG VEOTEPWY PAPHAKWV.

ZTIG Pé€PEG pag, ohoéva kat au€avopeva dedopéva €xouv OTpEYPEL TO
evllapépov ota avti-lvwTikd @dppaka. H ivteppepdvn-y1b (IFN-y1b) éxet
TIAEIOTPOTTIKEC BePATTEVTIKEG SPATELC, CUPTIEPIAAMBAVOEVNG TNG AVTI-
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IVWTIKAG, AVTIPAEYHOVWOOUC, avTI-MOAATAACIOOTIKAG
Kal avOOOTPOTIOTIOINTIKAG TNG Spdong, 18laitepa Yéow
NG TPOTIOTIOINTIKAG EMidpaong otnv emavopbwon tng
avicopportiag Th1/Th2 kat TnG KATAOTOAG TOu TTOANG-
TAACIAoHOU TwV (voBAaocTwy. 41012

Y€ TPEIG MIKPEG TUXALOTIOINUEVEG MENETEG Exel BpeOei
Bertiwon g empBiwong Twv acBevwv.* > H peyalutepn™
ammo AUTEC ATAV JId TIPOOTITIKN, SUTAN-TU@AN TUXALOTIOL-
NUévn PeAETN n omoia mapd to yeyovog OTL améTuxe va
EKTIANPWOEL TOV TIPWTOYEVH GTOXO TTOU HTAV TO XPOVIKO
Sldotnua emPiwong ehevBepou emdeivwong vooou, pia
€181k} urmo-availuon amokdaluye taon mpog BeAtiwon
¢ empBiwong twv aoBevwv(p=0.08). EmmpooHeta, pia
SeuTepn avdiuon og pia uno-opdada aocBevwv avedele
BepameuTikd 6@eNOG Og A0BEeVEIG e NTTIA TIPOG PETPLA
Baputnta vooou. H peta-avdiuon Twv TPIWV AUTWV E-
AeTwv ouvpmepaivel Tin Bepaneia pe IFN-y1b oxetietal
HE eENaTTWHEVN BvnTotnTa acBevwy pe ML

MNpoogataq, o King kal cuvepydteg'® avakoivwoav ta
amoteAéopata TNG MEAETNG INSPIRE (amd ta apyikd Twv
Aé€ewv: INternational Study of Survival Outcomes in IPF
with InteRfEron gamma-1b). Ot epguvntég TNG €v Adyw
HeAETNG Tuxatomoinoav 826 aoBeveic va Adfouv eite IFN-
y1b gite eikovikd @dpuako (placebo) o pia avaioyia 2:1
yla éva Xxpoviké Sidotnua 96 féouddwv. H cuykekpipué-
VN TTOAUKEVTPIKN, TUXAlOTTOINMEVN, SIMAR-TUPAR MENETN
Kpivetal Akpwg evilagépouoa BACEL TWV AMTOTEAECUATWY
™G Ta omoia PBav e pia oAU Kaipla XPoviKA OTiyun
TIPOKEIUEVOU Va OIEUKPIVIOOET oploTikd n Béon Tn¢ otnv
mapdrtaon TnS emPiwong Twv acbevwv ue Il

OraoBeveic mou ENafav HEPOG oTNV PENETN Eixav ATTIAG
€wg petpiag Baputntag vooo pe BAon TNV AEITOUpYIKN
IKavoTnTa Tou nveupova. H dtdyvwon ¢ NI Baciotnke
OTIC KaTeuBuvTrplec 0dnyieg TG ATS/ERS. H Sidyvwon
empPePaiwbnke emmAéov Kal Ye 10ToAoYIKN Bloyia oto
55% TWV CUPPETEXOVTWY acBevwv Kat Twv Suo opddwv.
Ta eupripaTa TG UTTOAOYIOTIKIG TOHoYPAPiag Bwpakog
uPNARG eukpivelag ftav cuufBata pe BERain 1Ml oto 88%
Kal 86% twv acBevwv Twv opddwyv tng IFN-y1b kat tou
€lKovIKoU @apudkou, avtiotolya. Metd amo péon Sidpkela

TINEYMQN Teuyog 1o, Téuog 220¢, lavoudpiog - Mdptiog 2009

Bepaneiag 77 efSopadwy, To 14.5% (80/551) Twv acBevwv
miou éAafav IFN-y1b amnefiwoe, ouykpltikd pe 1o 12.7%
(35/275) Twv acBevwv mou éAapav €LKOVIKO GAPUAKO
(p=0.497). O deiktng emkivduvdtnTag Bvntotntag (hazard
ratio for death) peta& twv duo opddwv (IFN-y1b: placebo)
nrav 1.15 (95% Sidotnua epmotoouvvng, 0.77-1.71).

Ot deutepoyeveic 0TOXO1 TNG MEAETNG ATAV ETTIONC Ap-
VNTIKOI[ Kal apopoloav To OepATTeVUTIKO ATTOTENEG A TOU
QPAPUAKOU O€ Ha TTAEIAS A TTAPAETPWY, METAEY TWV OTTOIWY
TO XPOVIKO S1dotnua empBiwong EAeUBEPOU PETAPOOXEUONG
Tou a0BevoUc (lung transplantation-free survival time), To
XPOVIKO SlaoTnua emPBiwong eAeUOEPOU VOCOKOUEIOKIG
voonAeiag Tou acBevoug (respiratory hospitalization-free
survival ), n duomnvola kal n dokipacia eEalemtng fadiong
(6-Minute Walk Test). Emmpdo6eta, dev mapatnpriOnke
Kapia amoAUTwE Slapopd o€ Kavéva armo ta SlepeuvnTIKA
onUeia—oTOXOUG, OTTWG OL AEITOUPYIKEG OOKIUATIES TIVED-
Hova KAl TO EpWTNUATOASYIO eKTIMNONG TToldTNTAG {WNC
Tou 000evoUC Tou VOOOKOEIOU St. George's. H emimtwon
TwV enelcodiwv o€giag avamveuaTIKAG AVETTAPKELAG, 0&E-
WV Mapo&UVoewV TNG vOoou, PoodeUTIKNAC €EMENC TNG
vOOOU Kal 1 EUPAVION KPOUCSUATWY TIVeUpoviag i Opop-
BoepPoAikwy emelcodiwy, Atav idla kat oTig Suo opdadeg
aocBevwv. Téog, dev mapatnpribnke avénuévoc aplBudg
TIEPIMTWOEWV OEEINC AVATIVEVUOTIKNG AVETTAPKELAC, OTIWG
€ixe onuelwOei og TPONYOUEVEG ENETEC'®.

JUUTTEPACHUATIKG, TA APVNTIKA ATTOTEAECUATA TNG
mapamavw PeNETNG Oa mpémel va Bewpouvtal OpIoTIKA,
woTéoo Sev Ba pémel va amoBappUvouv Toug acBeveig
pe 1INl va Aappdavouv pépoc o€ pia amo TIC TTOANNEG TTOAU-
KEVTPIKEG KAIVIKEG LENETEC SOKIUNAG VEWV QAPUAKWY, TTOU
Bpiokovtal autr tn oTttypn o€ e€EMEN. TéENOG ot KaTtdAAnAoL
Kall EKAOYIol aoBeveic Ba mpémel va cupmepdappavovtal
TIPWIHA KATA TNV TTOPEIA TNG VOOOU O€ NiOTA PETAUOOKEL-
ONG VEVIOVOC, N OTTola ATTOTEAEL EXPL OUEPA TNV PdVN
amodedelypévn BepaATTEVTIKN EMMIAOYH TTOU EMIPUNKUVEL TNV
empBiwon Twv acBevwv pe 1M,

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)
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Idiopathic pulmonary fibrosis (IPF) is a discrete clinical and histopatho-
logic form of idiopathic interstitial pneumonias characterized by dry cough,
worsening dyspnea, progressive loss of lung volumes, and abnormal gas
exchange. Histology shows fibroblast proliferation, extracellular matrix de-
position, and progressive lung scarring.* The natural history of the disease
has been characterized as a steady, predictable decline in lung function over
time which leads to respiratory failure and death. Recent evidence suggests
that some patients may experience a more precipitous course, with periods
of relative stability followed by acute deteriorations in respiratory status.>*
Despite recent advances in its pathogenesis, the overall survival resembles
that of patients with lung cancer.>* Most IPF patients die within 3-8 yrs from
the onset of symptoms, with a mean survival of 2.5-3.5 yrs.'?

IPF is considered as an ‘epithelial-fibroblastic disorder’, characterised
by abnormal wound healing with excessive fibrosis and minimal inflam-
mation.> However, frequent genetic abnormalities have been reported.®
Although the role of the new pathways in the immune regulation, Th-17
and T-regulatory lymphocytes, is not clear, IPF is considered a Th-2 immu-
nologic response disease.>’8

To date no management approach has proven to be efficacious, being
largely unresponsive to corticosteroid and immunosuppressive therapy.’®
The existing guidelines'? which are under revision, suggest early enrolment
in the transplantation list and encourage participation in clinical trials with
novel drugs.

Nowadays, emerging data have focused attention on antifibrotic drugs.
The reason for testing Interferon-y1b (IFN-y1b) is that it has diverse properties,
including antifibrotic, antiinfective, antiproliferative, and immunomodula-
tory effects especially has the ability to modulate the Th1/Th2 imbalance
and to suppress fibroblast activation.*1%12

Improved survival has been suggested in three smaller controlled tri-
als of IFN-y1b."*"* The larger of them' was a randomized, double-blind,
placebo-controlled trial that although it did not demonstrate a significant
effect on the primary efficacy endpoint of progression-free survival time, a
pre-specified analysis revealed a trend toward improved survival (p=0.08).
Exploratory subgroup analysis indicated that a treatment benefit was most
evident in patients with mild to moderate severity of IPF. A metaanalysis
of the above three trials concluded that IFN-y1b therapy is associated with
reduced mortality.'®"



Recentlry King and colleagues 18 report the INSPIRE
trial results (from the INSPIRE Trial: INternational Study of
Survival Outcomes in IPF with InteRfEron gamma-1b).The
INSPIRE investigators randomized 826 patients to receive
either Interferon-y1b (IFN-y1b) or placebo in a 2:1 ratio
for up to 96 weeks. This is a very interesting and timely,
large scale, double-blind, placebo-controlled, multicentre,
multinational study testing the hypothesis that IFN-y1b
prolongs the survival in patients with IPF.

Following these observations, King et al'® designed
a bigger study to assess the effect of IFN-y1b on survival
time in patients with IPF with mild to moderate impair-
ment in baseline pulmonary function. IPF diagnosis was
based on established ATS/ERS criteria. The diagnosis was
confirmed by surgical lung biopsy in 55% of patients in
both groups. High-resolution CT findings were interpreted
as definite for IPF in 88 and 86% of patients in the IFN-y1b
and placebo groups, respectively.

After a median treatment duration of 77 weeks, 14.5%
(80/551) of patients in the IFN-y1b group had died, com-
pared to 12.7% (35/275) of patients in the placebo group
(p=0.497). The corresponding hazard ratio for death
(IFN-y1b: placebo) was 1.15 (95% confidence interval,
0.77-1.71).

Secondary efficacy endpoints were also negative
regarding the treatment effect on a number of examined
parameters, including lung transplantation-free survival
time, respiratory hospitalization-free survival days, short-
ness of breath, and distance walked during the 6-Minute
Walk Test. Additionally, there was no significant difference
in any of the pre-specified exploratory endpoints, includ-
ing PFTs and the St. George’s Respiratory Questionnaire.
The incidence of acute respiratory failure or decompen-
sation, acute IPF exacerbations, progression of disease,
and the development of pneumonia or thromboembolic
events was similar in both arms. Increased cases of acute
respiratory failure reported previously,'® have not been
observed in this study.

In conclusion, the negative results of this trial should
be regarded as definite, but they should not discourage
patients to participate in one of the several clinical trials
currently underway to find effective treatments. Suitable
patients should be enrolled early in the transplantation
list, which is today the only mode of treatment that
prolongs survival.
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Méxpt iptv Aiya xpovia n mBavétnta avayévvnong loTWV Kal Opyavwy
amotehoVUoe puBomAacia Kal GEVAPLO EMOTNUOVIKNE GavTaciac. Zripepa
n xpron euBpuikwv PAACTOKUTTAPWY Kal BAACTOKUTTAPWY amd eVvAAIKA
amnote)ei medio evtatikng épeuvag. H Bepareia pe autohoya BAactokuTTapa
Oeixvel va gival évag véog Kal ammOTEAECHATIKOG TPOTTOC apéUpaong ya
TIOAMEC 00B€vele evw) OV AEITTOUV 01 €PEUVEC Kall Ol eVOPPUVTIKEC evEEeifelg
yla emavépBbwon BAaBwy Tou agopouv To avanveuoTIKO cUoTNUA.

Ta BAacTika KUTTApa xapaktnpiovtat amd ta e€n¢ SVo kprtrpla: TNV
IKAVOTNTA VIO LOKPOXPOVN AUTOAVAVEWGCN XWPIG YRpavon Kattnyv ikavotnta
va S1a@popoTToIoUVTalL G€ £VaV I TIEPIOCOTEPOUG TUTIOUC CWHATIKWY KUTTAPWY
otav €xouv To KatdAnho epébiopa. Alaxwpilovtal og SUO0 PEYANEC KATNYOPIEG:
oTa eUBpPUikd Kal o€ autd TwV evnAiKwV'. Ta euPpuika BAaoTikd KUTTapa
givat Suvatod va mapBouv amnd Tn PAACTOKUOTN TIPIV AMO TNV EUPUTEVCH
NG oto evOOUATPIO, Kal Eival IKavd va Tapdyouv amoyovoug OAWV Twv
KUTTOPIKWVY CEIPWV- N XPOoN TOUG WoTooo eplopileTal KaBwE UTTAPXoUV
NOIKEC Kal TTOMTIKEG evoTAoelc2. EmmAéov Ta euPpuikd PAACTIKA KUTTAPA
givat SuvnTikd MePIOCOTEPO KAPKIVOyova ard OTlL auTtd Twv eVvnAIKwv3,

Ta BAacTIKA KUTTApA TWV eVNAIKWVY Bpiokovtal € TOAOUC 16TOUG
€xovtag évav amapaitnto péAo otnv avamtuén, cuvtripnon Kat emdiop-
Bwon Twv 1oTwv'

Ta BAAOTIKA KUTTOPA TOU HUEAOU TWV 06TWYV, Slaxwpi{ovtal oTta apo-
MOINTIKA BAACTIKA KUTTAPA TA OTT0ia UImopoUv va TTapdyouv OAd Ta wplpa
KUTTOPA TOU QiJATOG KAl OTO HEGEYXUHATIKA BAACTIKA KUTTAPA Ta OTToia,
avtifeta pe 6Tl motevovtav MaAaidtePa, SlatnEoLV Uia MAACTIKOTATA N
oroia Toug emTpEmel va S1apopoTToloUVTal Kal VA UI0OETOUV AEITOUPYIKOUG
@AVOTUTIOUC AANAWV IoTWV*. EMITAé0V (aiveTal VA £X0UV TNV IKAVOTNTA VA
KateuBuvovTal GTOUG GAEYUAIVOVTEG KAl OTOUG TPAUHATIOUEVOUG LOTOUG
Kal va eurmAékovtal otn Stadikacia tng emdiopbwong Touc? To ogvaplo
NG ARPNG, KAANEPYELAG KAl EMAVEICAYWYNG TWV BAACTIKWY KUTTAPWV HIE
oKoTO TNV eMSIOPOWON OPYAVWY KAl LOTWV EXEL KAL TO ETITAEOV TTAEOVE-
KTNMA TNG amo@uyri¢ TNG avoooAOYIKAC amoppiPng, Kabwe mpdkertal yia
AUTONOYN HETAROOXEUON.

To 2001 SNUOCIEVTNKE MIa PENETN OTNV oTToid éva povadiko atyoroln-
TIKO BAAOTIKS KUTTAPO PUEAOU TWV OOTWV UETAPOOXEUTNKE ATTO APOEVIKO
TovTiklL o€ BnAuKkd mou €ixe TPonyouuévVwWE akTivofBoAnBei®. To kUTTapOo
autd mmapryaye OAEC TIC KUTTAPIKEG OEIPEC TOU HUEAOU TWV 0O0TWVY, AANA
Kal KUTTapa 1mou ep@uTtelTnKav o Sidgopa dpyava, HETAEL Twv OToiwv
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Kal otoug MNvevpoveg 6mou oto 20 % Ttou lNveupovikov
TTAPEYXUMATOC aVIXVeUTNKE T0 W Xpwuoowua Tou §4Tn.
3TN ouvéxela akoAouBnoav Kat AANeC peNéTeC o (wa oL
oroieg €6€1£av Kal AQUTEC EUPUTELON TWV BAACTIKWY KUT-
TAPWV TOU PHUEAOU TWV OOTWV, HETA amd PETANOOXEVON
Tou, 0Tou¢ NveupoveS We KUPEMSIKA KUTTAPA i KUTTAPA
QVATVEUOTIKOU emONAiOU. X€ HETAUOOKEVOELG TOU LUENOU
TWV 00TWV 0€ avBpwmoug, unp&av MapOUOoLd EUPHLATA.
Y€ yuvaikeg mou éAafav puehd ooTtwv amd dppev §4TN
BpéOnkav kUTTapA TOU TEAEUTAIOU O€ EMIOAALO Kal evo-
OnAio Slaeopwv lotwv*. Avdhoya supripata unrpéav o
avépeg mou umoPAnBnkav oe petapdoxeuon MNvevpova and
yuvaika 861n, He T HEYOAUTEPN MANOTA CUYKEVTPWON
BAACTIKWY KUTTAPWV TOU MUEAOU TOU AATITN OE TTEPLOXEC
10TIKNG BAGPNC Tou petapooyeuBévta Mveupova Adyw
avooOAOYIKNG amdppiPng N AoiuwéNG. ‘Opwg NedTtepeg
pelétec® €de1av Ot ol mponyoupeveg péBodot avixveuong
TWV BAACTIKWY KUTTAPWY TOU HUEAOU TWV OCTWV OTOUC
Mvedpoveg dev NTav akpiBEic Kal € KATTOLO TTOGOOTO
UTTEPEKTIUNONKE N TTOCOTNTA TWV KUTTAPWV TToU Bpédnke
eKel, v ANeg Sev emBePaiwoav Kav TNV LETAVACTELON
AUTWY TWV KUTTAPWV 0ToUG NvEUOVES Kal TO KUPEMOIKO
emonAlo.

EmmAéov, éxel Bpebei 6T kAmola dAa KUTTapa Tou
HUEAOU TV 00TWV, TA MPOYOVIKA evéoBnAiaka kUTtapa,
gUpUTELOVTAL 0TO £VO0ONAIO TWV ayyeiwv o€ TTABOAOYIKEG
KOTOOTACELG. X€ HEAETEG PE melpapaTolwa, Ta KUTTAPA
auTd amopovwOnkav amd meploxEg ayyelakic PAARNG
O€ OVTENA TIVEUUOVIKNG UTIEPTAONC, AANG KAl OE UENETEC
o€ avBpwmouc, n avénon Tng Kukhoopiag Toug BeATin-
O€ TNV TTPOYVWON OE TIEPITTTWOEIG 0EEWV TIVEULOVIKWV
BAapwv kat Baktnpelaknig mvevpoviag’. Ta mapamavw
Sedopéva odnyouv otnv unmdBeon OTI N YETAUOOXEV-
on MUENOU Twv ooTtwv Ba pmopoloe va mePLopIoEl TNV
10TIKA BAABN o€ Sidpopa veupoVIKA voorjuata Kabwg
Ta BAAOTIKA KUTTAPA €AKOVTAL ATTO KUTTAPOKIVEG OTNV
meploxn ™G BAABNG*. Mpaypatt peléteg £dei§av oTL 6TavV
n S1adikacia TG HETAVACTELONG TWV PAACTIKWY KUTTA-
pwv gvioxvovtav n PAARN meploptldTav. ZUYKEKPIUEVA,
n evdomepitovaikn éyxuon avéntikou mapdyovta (GSF)
avénoe TN METAVACTEUON KUTTAPWY TOU HUENOD TwV
00 TWV O€ TTOVTIKIA TToU éAafav Tponyoupévwe evOopIVIKA
gAaoTtdon yla Tnv mPOKANCN EUPUOTLATOC KAl UEIWOE TN
BAAPN o€ oxéon pe TNV opdda eAéyxou. AKOMN, N €yXuon
BAAOTIKWV KUTTAPWV MUEAOU TWV O0TWV APECWE UETA
TNV €KkBe0N MOVTIKWV O€ UMAEOMUKIVN €0€1€e onuavTiKn
MEIWoN TNG GAEYUOVAC TTOU TIPOKAAEITAL ammd AuTAV Kal
NG evamoBeong KOAayovou.

‘Ocov apopd T XPrion Twv BAACTIKWY KUTTAPWY 0TNV
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avtipeTwmon tnG Mvevpovikng Yméptaong undpyel pia
HENETN TTou €6e1€e OTL N evOOPAEBLa £yXUON HECEYXL-
HATIKWV KUTTAPWYV TTOU mapAayouv thv evéoOnAiakn
ouvBeTaon tou vitpikou o&eldiov (eNOS) BelTiwoe Tig
avwpaAieg Twv 6e§lwv KapSlakwy KOINOTATWY O€ TVEU-
MOVIKH UTIEPTAON TTOU TIPOKAONKE Ao HOVOKPOTAAIVN
(éva YoVTENO TIVEUMOVIKNAG UTIEPTAONG TTOU TTAPOUGIAleL
Tapopola maboAoyia pe Tnv mpwtomadn) 6. Mia aAAn pe-
AETN €6€18€ OTLN EVOOTPAXELQKT £YXUOT HEGEYXUHATIKWY
BAACTIKWV KUTTAPWYV LEIWCE TNV TIVEUUOVIKH UTIEPTACN
oV TIPOKAAONKE amd ovokpoTalivn Kal BeATiwoe TNV
evdoBnAiakn SucAertoupyia’. H peiwon Twv MVEUUOVIKWY
avTIOTACEWV Kal N BeATiwon TG amavTnong oTnv aKeTu-
AoxoAivn, oTn peAétn auTh, BewpnOnke Ot ogeileTal oTnV
TTAPAKPIVIKA §pAoN TWV HETAUOOXEVBEVTWY BAACTIKWV
UECEYXUHUATIKWY KUTTAPWY OTO TIVEURIOVIKO TTAPEYXUMA,
n omoia BeATiwvel TNV ArToupyia Tou ayyslakou evdo-
OnAiou. Metd ta evBappuvTikd autd amoteAéopata o€
melpapatolwa éxel EeKVAOEL Pia PHEAETN paong | otov
Kavadd otnv omoia aoBeveig e TTVEUHIOVIKI UTTEPTAON
Aappdavouv autéloyn HETAUOOXEVUOHN TIPOYOVIKWV ETTI-
ONALOKWV KUTTAPWY MUEAOU TWV OCTWV TTOU eKppdalouv
Vv evboBnAtakr cuvBetaon tou NO Sia péoou kabeTrpa
OTNV TIVEUUOVIKN apTnpia *.

YTTAPXOUV TTOMEG LENETEC UE MECEYXUMATIKA KUTTOPQ,
O€ JLa ammo TIC OTTOIEC TA KUTTAPA AUTA TpoTomoldnkav
WoTe va ekPpAlouv TNV WVTEPAEUKIVN 12, e TN AOYIKN
¢ BeAtiwong TNG avooooyIKAG emiBAePng Katd Tou
KOPKIVOU, HEOW TNG EVEPYOTTOINONG KUTTOTOEIKWY AEp-
(POKUTTAPWV Kal TTApAYoVTaG Y- IVTEPPEPOVN. ‘Otav Ta
mpoava@epOévTa KUTTapa xopnynodnkav mpv amod tov
€UPONAOUOE VEOTTAAOUATIKWY KUTTAPWVY O€ TTElpapatolwa,
amétpePav Tnv avantuén KapKivou Tou Mvevova .

MpoomdBeleg £XOLV YIVEL KAL YIA TNV AVTIHETWTTION TNS
Kvotiki¢'lvwong pe tn xprion BAACTIKWY KUTTAPWY HUE-
AoU Twv 00TWV, TA OTTIOIA TPOTIOTIOIONKAV YEVETIKA WOTE
va TTAPAYOUV TNV TIPWTEIVN TTOU CUMPETEXEL OTN HETAPOPA
ouclwv d1a HECOU TNG KUTTAPIKNAG MepPBpavng (CFTR). Otav
Ta KUTTOPA AUTA avapeixBnkav og KAOAIEpYEL pe emON-
Alakd KUTTapa avanveuoTikig odou, dlagopomotridnkav
ota teheuTaia Kat S16pOwaoav PEPIKWE TNV EAATTWHUATIKY
Siodo Tou YAwpiou*.

Autdhoyn HETAPOOXEVON PAACTIKWY KUTTAPWY TOU
TIEPIPEPIKOV AaTOC £XEL SOKIPAOTEL EMTUXWCS O AUTOA-
vooavoonpata.To 2005 SnPoCIEUTNKE Uid LEAETN TTOU
TIOPOUGIACE TA ATTOTEAEGATA AUTOAOYNG LETAUOOXEUCNG
BAaoTIKWV KUTTAPWY TOU TIEPIPEPIKOU AiIATOC OE TEGOEPIC
aoBeveic pe ayyeiitida avBekTikn otn Bepaneia, petall Twv
omoiwv évag Emaoye and Kokkiwpdtwon Wegener kat d\-
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M\og amé ouvdpopo Churg Strauss?. Ta amoteAéopata Rtav
EVTUTTIWOLOKA, KOBWE 0TOV AoBEVH € TNV KOKKIWUATWON
Wegener emteuxOnke mARPENG UPEDN, EVW Ol UTTOAOLTTOL
BpiokovTtal o€ PEPIKN VPEDN E KAAR AVTATIOKPION 0T
Beparneia pe kopTikooTEPOEISH. H autdloyn petapdoxeuon
BAOOTIKWY KUTTAPWV TOU TIEPIPEPIKOU AIATOC PaiveTal
otL av kat dev mpokalei iaon Sivel Tn SuvatdtnTa peTa-
TPOTAG MIag VOOOU amelAnTIKAG yia TN (wr) o€ pia Arma
vOOO0 KOAA avTAmoKpIVOpEVN ot Bepareia.

AVTIKPOUOUEVEG €ival Ol ATOYELG yla TNV CUMUETOXN
TWV BAACTIKWV KUTTAPWVY TOU HUEAOU TWV OCTWV OTNV
MveupoviKA Tvwon, KaBw¢ aivetal 6Tl auTd CUVEIOPE-
pouv otn oudda Twv (VOBAACTWY Kal HUOVOBAACTWY TOU
mveUpova. Mapoho ou éxel amodelyBei 6TI N KATAOTOAN
TOU HUENOU TWV 00TWV TTPoKAAeoe embeiviuon TG ivwong
o€ nelpapatélwa Kabwe Kat 0Tl N ETAVACTEVON TWV
MECEYXUMATIKWY BAACTIKWV KUTTAPWY OTOV TIVEUOVA
Behtiwoe TNV MveupoviKn ivwon amd PmAeopukivn, umpée
Kal HEAETN TTOU €0€1€€ OTL N EAATTWON TNG CUMUETOXNAG
TWV KUTTAPWV QUTWV O€ TTIEPLOXEG ivwong Tou Mveupova
odnynoe o€ peiwon g PAABNE. EmmAéoy, o€ pia peétn
TIOVTIKIWV UETAPOOXEVUOEVTA UE MUEAS TWV OOTWV OTA
omoia MPoKARBNKE MVEVUOVIK (VWO UE UITAEOJUKIVN, TO
80% TwV IVOBAACTWV OTIC TIEPIOKEG TNG iVWwOonG TPogpXOTaV
ammo KUTTAPA TOU HUEAOU TWV 00TWV Tou 801N

TéNoC, ava@opika Pe TN SuvatoTNTA XProNG KUTTAPWY
EVNAIKWV OTNV MTPOCTIABEIQ QVTIMETWITIONG VOO LATWY,
UTTAPXOULV Kal SIAPOPETIKA LOVOTTIATIA, £€I00VU EVTUTIW-
olakd. Yrndpyouv pehéteg mou Seixvouv OtL avBpwriva
OWHATIKA KUTTAPA, OTTWG Ol IVOPAACTEC, UmopouV va
AVATIPOYPOAHHATIOTOUV O KUTTAPA MAPOUola PE Ta
EUPpUIKA (MoAuSUVapa BAACTIKA KUTTAPA), TIPOG TO TIAPOV
OMWC AUTO ATTAITE( TETOLA YEVETIKH TPOTIONOINGCN TToU gV
givat amodeKktr akdua yla KAIVIKA xprion®.

H xprion twv BAACTIKWY KUTTAPWV TTEPA ammd Ta EVTU-
TIWOLAKA AMOTEAECHATA EXEL ATTOSEIXTEI OTI EXEL KL KIVEU-
voug. H ipooBnkn YecEYXUUATIKWY BAACTIKWV KUTTAPWY
O€ KOAPKIVIKA KUTTapa o€ melpapatdlwa, €6e1e avénon
NG OUXVOTNTAG TWV PHETAOTACEWY OE VEOTTAACUATA TOU
MaoTOU KAl TOU TTAXEWE EVTEPOU, KAl AVOCOKATACTAATIKA
8pdaon n omoia weéAnoe TNV avamtuén veomaoudtwy
in vivo.

Mépa amd g mbavég emSPAcel; TwV PAACTIKWY KUT-
TAPWV 0TOUG KAKONBEIC OyKOoUG, Ta iS1a Ta KUTTApa autd
gival SuvnTtikd Kapkivoyevr KaBwg ol IBLOTNTEC Toug va
auToavaveWVoVTaAl Kat va Tohamiactadovtal aneploplota
npodlabétel o kakonOn e€aAlayn. In vitro, éxel amodel-
xBei n SuvatodTNTA TWV KUTTAPWV AUTWV VA AVATTTUGOOLV
XPWHOCWHIKEG AVWHAAIEC 2. Ta KUTTAPA TOU HUEAOU TWV
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OOTWV QPAIVETAL VO CUUUETEXOUV GTOUG KAKONOEIG OYKOUG
OTIWC ATTOSEIKVUETAL ATTIO TIEPITTTWOELG LUETAUOOXEVONG
MUEAOU TwV 00TWV Ao AvSPeC O€ YUVAIKEC. Z& aoBevn
TTOU AVETMTUEE KAPKIVO TOU TTIVEVOVA TECTEPA XPOVIA
META amd HETAUOOXEVCN HUEAOU TwV 00TWV TO 20% Twv
VEOTTAQOUATIKWY KUTTAPWV TIPOEPXOTAV ATTO TO HUEAO
TWV 00TWV Tou §6TN2 EmimAéov, éxel StamoTwOe( kat
OUMMETOXN TWV KUTTAPWY TOU MUEAOU TWV OCTWV OTNV
VEOQYYEIWaON TOU VEOTTAQCUATWV.

Yndpyouv wotdoo kat dedopéva o unootnpifouv
TO akpIBw¢ avtiBeto:

Ma mapddelypa Ta HECEYXUHATIKA BAACTIKA KUTTOPA
PAIVETAL VA £X0UV PUOIKEC AVTIVEOTTAAOHATIKEG IOIOTNTE,
oMW amedeI€e Ua LENETN UE TN XPrON TOUC O€ CAPKWUA
Kaposi .

ExTdC amd Tn CUUUETOXH TOU HUEAOU TWV OCTWY, LETA
amo PeTapOoXeVoN Tou, HEAETEG €xouv Seifel OTL kal Ta
UECEYXUHATIKA KUTTAPA QMmO POvVa TOUG UTTOPOoUuV va
METAVAOCTEUOOUV ETTIONG OTOUG OYKOUG, EAKUOHEVA aTTO
KuTtapokiveg. Ot mapamavw 1810TNTEC TwV PAACTIKWV
KUTTAPWV TOU HUEAOU TWV OOTWV VA PETAVACTEVOLV
OTOUG TIVEUOVEG OE TIEPITTTWOELG iVvwang 1} VEOTTAACUATWY
Ta KaB10TOUV KATAAANAQ OXHATA Yid VA HETAPEPOUV
Oepamneieg. El0IkdTEPA TA PECEYXUUATIKA BAAOTIKA KUT-
TaPA, £XOUV Kal AANA TTAEOVEKTATA TTOU Ta KaBloToUV
KatdAAnAa yU' autd 1o okomd: MmopoUv OXeTIKA EUKOAA
va peTapepBOouv Kal va e€amwBolv oe KaMIEPYELEC
npog dldgpopeg odoug, dlatnpwvTtag T duvatotnta yia
TOANATMAQGIACG O TTPOC SIAPOPEC KUTTAPIKEG OEIPEC. EmI-
TAEOV UTTEPEXOUV OVOOOAOYIKA KaBw¢ ekppdlouv To
oUUMAEYUA HéYIoTNG lotooupfBatotntag 1 (MHCT) alAé
oxt 1o 2 (MHC2), kat Ta CD80, CD86 kai CD40, 1didTnta
TIOU UTTOPEL v ETITPETIEL TNV ETEPOYEVH METAUOOXELON
XWPIC TponyouEVN avoooKATAOTOAA .

TapwgAiyotepa dedopéva umapyouV yia tn Xprion Twv
avOpwmvwy euPPUIKWV BAACTIKWV KUTTAPWVY KABWE Ol
MENETEC ival OXETIKA Aiyeg AOYw TNG VOUIKNG Amayopeuong
O€ OPIOHEVEC XWPEC ANAA Kal TwV NOIKWV QPAYHWV.

H mpwtn avag@opd yia Tnv dnuioupyia KUTTApWV UE
@AVOTUTIO TIVEUROVIKOU emMBnAiou amd eufpuikd BAacTika
KUTTapa €yive To 2002, é11ou avamtuxBnkav TVEUOVO-
KUTTapa TUmou Il og kKaAAiépyela S1agopoTolnuéVwWY
EUPPUIKWY PAACTIKWV KUTTAPWVY TPWKTIKWV'- 0T CUVE-
X€la &g, avakovwOnkav Kat AANEG PENETEC UE TTAPOMOLA
amoteAéopata . To 2007 SNUOOCIEVTNKE HIA MEAETN TTOU
Slepelivnoe TNV LKAVOTNTA TWV EUPRPUIKWY BAACTIKWY
KUTTdpwv va kateuBuvovtal oTig meploxég BAABNG Twv
TIVEUPOVWVY KAl VO CUPPETEXOLY otV emd16pOwon e
H mBavn xprion toug amartei mpoooxn kKabwg urmdpxel
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mBavotnta kakorBoug eEalhayrig Toug alld Kal avooo-
AOYIKNG amoppuPng amo tov EevioTn 3.
SUUITEPACUATIKA, UTTAPXEL AKOMA TTOAUC SpdoC oTnY
€peuva TWV BAACTIKWV KUTTAPWV KaBWE N GUKPBOAN Toug
otnv emdiopBwon Twv LIoTwv dev eival akdUa amoAUTWE
Siacagnviopévn. Exouv avoiel wotdoo moAd cuvap-
TTAOTIKA HOVOTTIATIA YVWOoNE yla miavr) @AapUAKEUTIKN,
KUTTAPIKN Kal YEVETIKN Beparneia yia S1dpopec voooug
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META&L Twv ommoiwv Kat TTOAEG TOU AVaTIVEUGTIKOU CUOTH-
patog, 6nwg n Kuotikn lvwon, o Kapkivog tou Nvevpova
n MNvevpovikn YrmEéptaon ta Autodvooa VOO aTa Kat n
Mveupovikn lvwon.
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A few years ago, the possibility of regeneration of tissues and organs
was the stuff of science fiction. Today it has become a practicality and many
scientists are focusing their interest on the possible applications of embry-
onic and adult stem cells. Autologous transplantation is a novel effective
treatment for many diseases and studies are now providing evidence of
the possible repair of lesions of the lung.

Stem cells are defined by two minimum criteria: the capacity for long
term self-renewal without senescence, and the ability to differentiate into
one or more specialized somatic cell types, given the appropriate stimuli.
Stem cells are divided into embryonic and adult stem cells'. Embryonic
stem cells are derived from the blastocyst of a developing embryo and are
able to produce progeny of all cell lineages; however their use has gener-
ated moral and political objections?. Furthermore, embryonic cells have a
greater tumorigenic potential than adult stem cells.

Adult stem cells are located in many tissues throughout the body
and play an essential role in their growth, maintenance and repair'. Bone
marrow derived stem cells consist of haematopoietic stem cells, which
produce not only progenitors of all types of mature blood cells, but also
mesenchymal stem cells, which, despite previous beliefs to the contrary,
retain a developmental plasticity that allows them to differentiate, adopting
the phenotypes of other tissues**. They appear to have the ability to be
specifically recruited to areas of inflammation and injured tissues and to
be involved in their repair?. A potential advantage of using adult stem cells,
expanded in culture and reintroduced into the same patient, is the avoid-
ance of immunologic rejection, as this process constitutes an autologous
transplantation.

In 2001 an early study was published in which a single haematopoietic
stem cell was transplanted from an adult male mouse into a female mouse
that had previously been irradiated’. This cell repopulated all bone marrow
celllineages but also cells that engrafted in several organs, such as the lungs
in which up to 20% of the parenchyma cells were subsequently found to
contain the donor’s Y chromosome. Later, similar animal studies showed
varying levels of engraftment of bone marrow stem cells as alveolar and
airway epithelial tissue. In humans, similar findings have been recorded
following bone marrow transplantation. Female recipients of male bone
marrow were shown to have male donor cells engrafted as epithelial and
endothelial cells*. This finding was also replicated in male recipients of a
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female lung allograft, and in this case the greater levels of
engraftment occurred at sites of greatest injury following
rejection or infection. However, more recent studies
showed that the previously used methods of detecting
engraftment were not sufficiently rigorous and there was
an overestimation of the amount of engraftment?, and
other studies do not confirm the engraftment of stem
cells to the lungs and to the alveolar epithelium.

There is also evidence for engraftment into the pul-
monary vasculature by other bone marrow cells, namely
the endothelial progenitor cells. In animals endothelial
progenitor cells were engrafted into areas of vascular injury
in models of pulmonary hypertension. In human studies
anincrease in circulating endothelial progenitor cells was
associated with improved outcome from acute lung injury
and bacterial pneumonia*. All of the above examples lead
to the theory that blood marrow transplantation could
contribute to the repair of a variety of tissues, as stem
cells appear to be recruited to areas of injury, where che-
mokines are produced*. Studies have demonstrated that
when the process of stem cell migration was augmented,
lung injury could be reduced. Intraperitoneal injection
of granulocyte colony stimulating factor increased bone
marrow stem cell engraftment in the lungs of mice suffer-
ing from emphysema induced by intranasal elastase, and
reduced the damage compared with the control group.
Mesenchymal stem cell administration immediately after
exposure to bleomycin in mice was associated with a
significant reduction in bleomycin induced inflammation
and collagen deposition in the lung tissue.

Concerning the possible use of stem cells for the treat-
ment of pulmonary hypertension, a study showed that
the intravenous implantation of endothelial Nitric Oxid
Synthase (eNOS) gene-transduced mesenchymal stem
cells improved the progression of RV impairment caused
by pulmonary hypertension induced by monocrotaline
(n.b., the monocrotaline induced pulmonary hypertension
model is known to represent similar pathology to that of
primary pulmonary hypertension)®. Another study showed
that intratracheal mesenchymal stem cell administration
attenuated monocrotaline induced pulmonary hyperten-
sion and endothelial dysfunction’. It was suggested that
the decrease in the pulmonary vascular resistance and
improvement in the response to achetylcholine results
from a paracrine effect of the transplanted mesenchymal
stem cells in the lung parenchyma, which improves vas-
cular endothelial function. As a result of these findings, a
phase | safety trial has commenced in Canada, whereby
patients with refractory pulmonary hypertension are re-
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ceiving autologous epithelial progenitor cells transfected
with endothelial nitric oxide synthase via a pulmonary
artery catheter”.

Many studies concerning mesenchymal stem cells have
been reported. Mesenchymal stem cells were transduced
to express interleukin-12, with the rationale of improving
anti-cancerimmune surveillance by activating cytotoxic
lymphocytes and producing IFN- y. The mesenchymal
stem cells expressing IL-12 were introduced before tu-
mour inoculation and prevented the development of
lung cancer.

Efforts are made for the treatment of cystic fibrosis
(CF) using bone marrow stem cells. One study used
genetic transduction of bone marrow stem cells from
patients with CF to enable them to express the normal
CF transmembrane conductance regulator (CFTR). These
cells were then mixed in a human airway-epithelial cul-
ture and they differentiated into airway epithelial cells
and partially corrected the defective CFTR-dependent
chloride current®.

Autologous peripheral blood stem cell transplantation
is being successfully applied to patients with treatment-
resistant autoimmune diseases. In 2005 a study analyzed
the effects of autologous peripheral blood stem cell
transplantation in four patients with treatment resistant
systemic vasculitis®. One of the patients had Wegener’s
granulomatosis and another had Churg Strauss syndrome.
The results were impressive, as the patient with Wegener’s
granulomatosis achieved complete remission and the
other patients are in good partial remission and responding
to maintenance treatment. Autologous peripheral blood
stem cell transplantation is probably not curative, but it
induces remission and can turn a life-threatening disease
in a milder form, more amenable to treatment.

The contribution of bone marrow-derived stem cells
to the pathogenesis of fibrosis is a confused issue, as
these cells contribute to the fibroblast and myoblast
community in the lungs. Although it has been shown that
the suppression of bone marrow with busulphan led to
a worsening of pulmonary fibrosis in mice, and systemic
mesenchymal stem cells appear to be able to alleviate
bleomycin induced lung fibrosis, another study showed
that a reduction in the recruitment of these bone marrow
cells to the areas of fibrosis produced a reduction in the
amount of fibrosis2 Furthermore, in a case of bleomycin
lung fibrosis in mice transplanted with bone marrow, 80%
of type I fibroblasts at sites of fibrosis were shown to be
of bone marrow donor origin.

Concerning the possibility of using adult cells for the
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treatment of various diseases, there are several impres-
sive pathways other than stem cells. Studies have shown
that certain human adult cells, such as fibroblasts, can be
reprogrammed into cells similar to embryonic stem cells,
but at present this process requires extensive genetic modi-
fication, which is not yet acceptable for clinical use °.

In spite of the impressive research findings concern-
ing their therapeutic possibilities, the use of stem cells
could be potentially dangerous. The addition of mesen-
chymal stem cells to human breast carcinoma cells and
to colonic tumour cells led to an increased rate of me-
tastasis. Mesenchymal stem cells have also been shown
to have immunosuppressive effects which may favour
tumour growth in vivo. In addition, as well as affecting
the behavior of cancer cells, stem cells may themselves
have malignant potential as they have the ability for self
renewal and unlimited proliferation. In vitro, it has been
demonstrated that bone marrow stem cells can develop
karyotypic abnormalities?. Evidence in humans of bone
marrow contribution to tumour cells comes from sex-
mismatched bone marrow transplants. In a patient who
developed lung cancer four years after bone marrow
transplantation, up to 20% of the neoplastic cells were
of bone marrow origin® A contribution of bone marrow
derived stem cells to the angiogenesis of tumours has
also been demonstrated .

Controversially, evidence has also been produced for
the exact opposite: mesenchymal stem cells appear to
have intrinsic antineoplastic properties, as it has been
shown in a Kaposi's sarcoma model.

In addition to the incorporation of bone marrow-
derived cells after whole bone marrow transplantation,
mesenchymal stem cells alone have also been shown to
have an ability to specifically target tumour tissue where
chemokines are produced. The ability of these cells to
home to the lungs in pathological conditions such as
fibrosis or cancer makes them the perfect vectors for
delivering therapeutic agents. Mesenchymal stem cells
have several properties that render them suitable for the
role of a vector. Firstly, they can relatively easily transduced
and expanded in culture for many passages, while retain-
ing their growth and multi-lineage potential. They also
appear to be relatively immunoprivileged due to their
expression of major histocompatibility complex 1 (MHC1)
but lack of complex 2 (MHC2) and the molecules CD80,
CD86 and CD40, properties that may allow an allogenic
transplantation without prior immunomodulation™.

Little data has been published on the use of human
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embryonic stem cells, because of legal and ethical con-
straints to research.

In the first report of the detection of the lung epithelial
phenotypein 2002 ' type two pneumocytes were identi-
fied in differentiated murine embryonic stem cell cultures,
and later reports showed similar results. In 2007 a report
studied the ability of embryonic stem cells to home to
the areas of lung injury and to contribute to their repair.
Their potential use requires attention as there are concerns
about the potential for malignant transformation and for
immune rejection in the hosts 3.

In conclusion, much work remains to be accomplished
in the research on stem cells as their contribution to
lung tissue repair is not yet completely understood.
Nevertheless, exciting pathways are opening up in the
areas of pharmacological, genetic and cellular therapy for
many lung diseases such as cystic fibrosis, lung cancer,
pulmonary hypertension, autoimmune diseases and
lung fibrosis.
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MEPIAHWH. EIZATQH: H cuxvotnTa 00TIKWV HETACTACEWY O 0G0E-
VEIC 1€ KAPKiVO TOL TVEUpIoVa KUaiveTat petal 20-40%. Mpoopateg
peléteg (in vitro kata meloPneia) £dei§av ATt Ta S1PWTPOVIKA
TPiTNG YeVIag epmodifouv TRV avanmtuén TwV KAPKIVIKWVY KUTTApWV
TOU GYKOU TOU KOpPKIVOU TOU TIVEUOVA KAl iOWE PE AUTOV TOV TPO-
mo éupeca va ennpeadouv Oetikd tnv empiwon toug. AXOENEIX
KAl MEGOAOZ: Me diadoxikn emAoyn peletribnkav 108 dppeveg
acBeveic otadiov IV. X 55/108 aoOeveig e 00TIKO AAYOG Kot O€TIKO
omvOnpoypdpnua ooTwv Xopnynonkav S1pwao@ovikd mou mepLEXouV
otn ouvBeon Toug alwto (NBPs) (opada A) - (oAeSpovikd o€, 4mg
LV. kaBe 21 pépeg. Avtibeta 53/108 acupnTwpatikoi acBeveig Sev
éhafav NBPs: 30/53 sixav OeTik6 omvOnpoypdenpa ootwv (opdda
B) kau 23/53 uatohoyiké amvOnpoypdenua ootwv (opddar). Olot
ol acBeveic avtipeTwmioTnKav pe cuvduacpévn XnueloBepaneia
mou mepAdppave Docetaxel 100mg/m? kau Carboplatin AUC=6.
AMOTEAEZMATA: H opdda A mapouciace GTATIOTIKA GNUAVTIKA
av&non 1600 NG emMpBiwong 600 Kai Tou XPOVOoU HEXPL TNV UTTOTPOTTH
™G vooou (p<0,001) oe cOYKpion e TiG opadeg B kat IT. ZratioTikd
onuavTikn OeTIKr cuoxétion Bpébnke peTay Tou aplBpov KUKAWY
Xnueobepaneiag pe NBPs kat tng oMk empiwong (p<0,01 Pearson
Correlation) kaBw¢ Kat TOU XPOVOU PEXPL TNV UTTOTPOTIT TG VOOOU
(p<0,01). H emidpacn Twv S19wa@oviKwv oTnv KAipaka aAyoug dev
Slé@epe OTATIOTIKA ONPAVTIKA OTIG SU0 Opadeg aoBevwv pe OeTIKO
omvOnpoypAa@na 0GTWV TIPLV Kal KAatd Tn di1dpKela tng Oepaneiag
pe ZOL (p>0,05). ZYMMNEPAXMA: H mpooOnikn d1pwa@ovikwy Tpi-
™G yevidg (NBPs) otnv avTIMETWMION TWV A0OEVWV IE KAPKIVO TOU
TIVEUOVA KOl 00 TIKEG METAOTATELG £0€1Ee va ennpealel onuavTIKA
v empiwon Toug. Mepaitépw épeuveg xpeldalovrar yia va otnpiouv
v mbavn avtiveomiacuatiki dpdon twv NBPs w¢ avedptntov
OepameuTikol MaPAyovVTa OTNV AVTILETWITION TOU KAPKIVOL TOU
niveupova. Mveduwy 2009, 22(1):25-30.
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EIZATQrH

O kapkivog Tou mvevpova gival n Kupldtepn artia
Bavdtou and kapkivo maykoopiwg. Mepimou to 80% Ttwv
KOPKIVWV TOU TTVEUOVA IOTOAOYIKA gival M MIKpoKuT-
Tapikoi Kapkivol Tou MNvevpova (MMKI). H mAelopnegia
Twv aoBevwv pe MMKI gpgavilel Tomka mpoxwpnuévn
(37%) | petaotatikn acBévela (38%) katd tn Siayvwon'.
‘Exet umohoyloBei 6t1 To 30% pe 65% TwWV acBeVWY PE
METAOTATIKO KAPKIVO Tou TTveUova Ba avamntuéel ooTi-
KEC METAOTAOEIC. Ol OOTIKEG UETAOTACELG TIPOKAAOUV
ONMAVTIKN OKEAETIKA voonpdétnta, mephapfBdavovtag
maBoAoylkd KaTdypaTta, CUMTTEON TOU VWTIAIOU HUE-
A\ov, kat kakonOn urepacfeoTialpiaZ. AUTA Ta OKEAETIKA
eneloodla gival amotéAeoUa TNG OO TIKNAG AmoSouUNong
aro TOUG 00 TEOKAAOTEG KAl TTPOKAAOUV 00 TIKO dAyoc. H
QVTILETWITION TWV OKEAETIKWY EMITAOKWY Eival TUTTIKA
Hta TOAUTIAOKN TTPOOoTIABEIa TTOU cupTEPIAAPAVEL XEL-
poupyeio, akTivoBepareia, avarynTika Kal o mpdopata
™ xopriynon Swpwao@ovikwy (BPs)*. EKTeTapévn xprion
SLPWOPOVIKWV £XEL YiVEL 0TO TTAPEADSVY yia TNV TPOANYN,
TTAPNYOPIKA AVTILETWTTION 1} BEpameia OKEAETIKWV ETTI-
TAOKWV OXETIOPEVWV UE OOTEONUTIKEG EOTiEG O a0Beveig
ME KAPKIVO TOU paoToU®, MTOANATTAOUV HUEAWHA®, Kal
O TTPOCPATA G AANOUC CUMTAYEIC OYKOUC, OTIWG TOU
KOPKivOou Tou TveLpova.

Ta Sipwopovikd dpouv o€ 00TIKA KUTTAPA, OTTWG
Ol 0OTEOKAACTEG, Kal YEVIKA XPNOLUOTIolouvVTaAl Yia TN
Bepameia AUTIKWV OOTIKWV ECTIWV TTOU TIPOKAAOUVTAL
amo kakorifeieg ) dlatapaxég ooTIKNG anmoppdPnaong,
onw¢ n ooteonopwon. Ta Sipwoovikd cuvdéovtal
EKAEKTIKA OTO 00TA 0TA ONueia auénuévng LETABOAIKAG
8paoTNPEIOTNTAG, OTN CUVEXELD ame euBepwvovTal amd
TNV 00TIKNA BepéNa ouaia Katd tn SIAPKELA TNG OCTIKAG
amopPOPNONG KAl avaoTéEANOLV TO0O TN dpacTnploTnTa
000 Kal TNV emPBiwon Twv 00TEOKAAOTWV. Q¢ amoTéAeoua
£€XOUE ENATTWON TNG OCTIKNG anmoppo®nonc’. Xta vyt
atopa mapatnpeital looppomnuEVN 00TEOBAACTIKN Kal
00TEOKAAOTIKN SpacTnEIOTNTA. ZTOUC KApKIVOTTaBEiC n
00TEOKAAOTIKA Spa0TNPIOTNTA UTTEPEXEL TNG 00 TEOPBAA-
OTIKAC, M€ amoTéAECUA TNV ameAeLBépwaon avénTIKwV
TTOPAYOVTWY, TIOU APEVOC ELVOOUV TNV AUENCN TOU OYKOU,
aPeTépou, péow TNG ameAevBépwong StapiPacTikwy
ouaCLwV, SIEYEIPOLV TNV 00TEOKAAOTIKN SpactnpldTnTa.
Ta BPs tpitng yevidg mou mepiéxouv dlwto (NBPs) epgavi-
Couv TpEIg PopEC TTIO loXupn SpaoTIKOTNTA O CUYKPION
ME Ta mpWTNG Kal SeVTEPNC YEVIAC BPs. H péow twv BPs
SpacTnPIOTNTA TWV OOTEOKAACTWY EMTUYXAVETAL OE
moAAamAd emnimeda: a) epmodiouv Tov MTOANATTAACIOCUO
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TWV HAKPOPAYWVY JECA OTOUG OOTEOKAAOTEC Kal 3) pmho-
KAapouv Tn 6pacTNPEIOTNTA TWV WPIHWV 0OTEOKAACTWV
Kal Touc odnyouv otnv anénitwon. Ta NBPs o neipapa-
TIKEG EpYOOTNPIaKEG pEAETEG €6ei€av va avaoTéAAouv
NV al&Non TWV KAPKIVIKWV KUTTAPWY, TTPOAYOVTAG TN
Sladikacia aménmTwong Toug Péow TNG AVACTOANG TOU
OXNMATIOMOU TwV HIKPpWV-G-TipwTeivwv O6nwg ot Ras,
Rho, Rac kai cdc4282, EmmAéov, éxel Bpedei 61 Ta NBPs
avaoTéANouv TNy ayyeloyéveon in vivo. H ayyesloyéveon
gival amapaitnTn yia TNV avamtuén Twv KApKIVIKWV KUT-
Tapwv. Emopévwe, N avaoTolf TnG ayyeloyéveong ivat
pia 181aiteEPA UTTOOXOUEVN CGTPATNYIKN OTNV AVTILETWITION
TOU KOPK{VOU Kal TWV HETACTACEWV'.

Yndpyouv emiong Bloxnuikoi deixteg (biochemical
markers) Tou 0GTIKOU LETABOAIGHOU, TTOU AVTAVAKAOUV
T000 TN S1apOPPWoN GO0 KAl TNV EMAVATTOPPOPNON TOU
00TOU'"™, UTTOPOUV VA SWO0UV XPHOIUEG TTANPOPOPIEC OE
oxéon e TNV aAANAeMidpacn TwWV 0GTWV E TOUG OYKOUG
katva amoteAéoouv Seikteg a&loAdynong TNG AmoTeNeCHa-
TIKOTNTAC TNG Bepaneiag og autr ™ Suvauikni dladikaaia.
H petaotatikn ootikr acBévela Tumikd oxetiCeTal ue tnv
avénuévn ooTikn emavanoppoPnon'. Ot KAIVIKEG LENETEC
Seixvouv Ot ol SelKTEC OO TIKAC EMAVATTIOPPOPNONG, Kal
€161kd 10 N-tedomemtidio Tumou | koAAayovo, oxetiCovtal
HE TNV TIOPOUCIa KAl TNV €KTACN TWV LETAOTACEWV'SY, TNV
npdyvwon'® kat tnv avtandkplon otn Oepamneia®.

AXOENEIX KAl ©EPATEIA

3TN UEAETN cuumePIANPOnkav 108 acBeveic pe un
MIKPOKUTTAPIKO KapKivou rmveuova otadiou IV e péon
nAia 59,8 (+SEM 0,85) kat Blooyikn kataotacn ECOG
PS 0-1. K&Be aoBeveic mou mAnpoUoe Ta KPITHPLA CUUUE-
TOXNG EVTAOOOTAV S1aS0XIKA 0T MENETN KAl ETUXE OAOL
o1 aoBeveiq va givat appevec. O aoBeveic xwpiotnkav o
3 opAdeC CUPPWVA HE TA CUPMTTWUATA 0OTIKOU AAYOUC
Kal TNV uTapén 1 KN o0 TIKWV PETAOTACEWY. H opdda A
amoteholvtav amod 55/108 acBOeveic mou ixav OeTikd
omvOnpoypd@nua 00TWV Kal 00TIKO AAyoc. H opdda
B amotelolvtav amd 30/108 acBeveig mou eixav BeTiko
omvOnpoypdenua 00Twy, aAAd fTav acupmtwpatikoi. Kai
nopdda I amotehovvtav amod 23/108 ACUUTTTWHATIKOUG
aoBeveig pe uaOloloyIKO omvBnpoypd@nua 00TWY, N
oroia Kat amoteAoVoe TNV opdda eAéyyou. Ot petaota-
OTIKEG €0TiEC TwV aoBevwy TNc Opadag I avaypagovTal
otov MNivaka 1. Agv unpxe OTATIOTIKA ONUAVTIKH Slagpopd
W TTPOC TN éon NAIKIa KAl TOUG LOTOAOYIKOUC UTTOTUTIOUG
pETAL TwV TPV opddwv. Xtov MNivaka 2 avagépovtal
AVAAUTIKA Ol IOTOAOYIKOI UTTOTUTIOL TWV A0BEVWY MoV
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MINAKAZ 1

Eotieq peraotacewv (Opadar)

Ap1Bpog
acOevav (23)

Eyképalog 5
‘Hnap
Emveppidia

3
3
ETEPOMAEUPEC UETACTATIKEC EOTIEC 6
Kakon0ng unme{wkoTikr cuAoyn 4

2

MeploodTEPEG TNG PiAG HN OOTIKES
HETOOTAOELG

MINAKAZ 2.

loToloyikog TUTog Ap18p6¢ acBevwv %
MAakwde¢ 32 29,63
Adevokapkivwpa 56 51,85
Méeyahokuttapikod 11 10,18
Mikto 4 3,7
AyvwoTou Tumou 5 4,63

nephapBdvovtav otn HeAETN pac. ONot ol acBeveig
€iXav QUOCIOAOYIKN VEQPIKN Kal NITATIKN AglToupyia, Kal
avTIPETWTTIOTNKAV YE oUVOUAONO XnueloBepaneiag amo-
TehoUpevo and docetaxel 100mg/m? kai carboplatin
AUC=6. To oxfjua emavalaufBavotav Kabe 4 eBSopddec
KOl LEXPL TN CUPTTARPWON 8 KUKAWV.

EmmAéov otoug aoBeveic ue 0oTikd dAyoc (opdada A)
xopnynonke (ohedpovikd ofu (ZOL) 4mg i.v., o€ Xopriynon
15 enmtwv2®22, ApxIKA n xopriynon ywotav kABe 28 pépeg
OULYXPOVWC LUE TN XNUEIOBEPaTTEia KAl TN CUVEXEID META
TNV OAOKARpWON TwV KUKAWV XnueloBepameiag kaBe 21
Hépec -oav Bepameia cuvTpNOoNG HEXPL TNV UTTOTPOTIH
NG VOOoOU N HéXPL oNUAvTIKA embeivwaon TG BloAoyIKAG
katdotaong twv acBevwv. O movocg aélohoyndnke oToug
aoBeveic pe OeTikd omvOnpoypaPnua 0oTwVY (Opadec A
Kat B) pe tn xprion €181k KAipakag mévou ano 1o 0 we To
10%® o€ KABE KAWVIKN emiokePn Twv acBevwv. 52 aoBeveic
amo TV opdda A cUPPWVA PE TNV KAHOKA TTOVOU gixav
okop 1-4, 2 aoBeveic okop 5-6 kal 1 acBevi¢ mavw amd
8. Z1ou¢ aoBeveic Tng opddag A yivétav cuotaon yla
obovTiatpikn e§€taon Tplv amd T CUPMETOXN TOUG 0N
MENETN HAC, O€ [ia TTPOOTIABEID VA TIEPLOPIOTEL O KivOu-
VOG TNG OOTEOVEKPWONG TNG YVABou?. Ztoug aoBeveig
NG opddag A xopnyrOnkav emiong CUPTTANPWHATIKA
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500mg acBeotiou kat 4001U Birapivng D nuepnoiwg
padi pe to ZOL.

>Toug aoBeveic Tou amavtouoav oTnv XnueloBepareia
xopnynonke aktivoBeparneia mpwrtonaboug eotiag 50 Gy
peTa&u Tou 2° Kal Tou 3% KUKAou xnueloBepaneiac. Mptv
n Beparmeia mponyouvTav: MARPNG AIUATOAOYIKOG Kal
Broxnuikog éleyxog, nhektpokapdioypdenua, akTivoypa-
@iec Owpaka, aovikéC Topoypagisg Bwpaka Kal Kolhiag,
a&oVIKr Topoypaia eykepAou (f LayvnTIKH TOpoypapia,
€4V KpIVOTAV AmapaitnTo), oTMVONPOoyPAaPnUa 00TWY Kal
Bpoyxookémnnon. OtacBeveic katd tn Siapkela Tng Oepa-
neiag mapakohouBouvTav P YeVIKE €€TA0N AiHATOC UE
okomd va aflohoynBei n avdykn UTTOOTNPIKTIKAG AYWYNS
(oudetepomevia/avaipia). Bloxnuikég e€eTaoeIC TPaAyUa-
TomolouvTav TIpLV amod KABE véo KUKAO xnueloBeparneiag,
Omwg emiong Kal akTivoypagia Bwpaka pe okommd TV
a&loAéynon tng avtamokplong otnv Oeparneia. Metd tnv
OAOKAPWON TV KUKAWV XnuEloBeparneiag akohouBouoe
emavaotadlonoinon Twv acBevwv.

2 & €18IKEC TTEPITITWOELS, EQOOOV KPIVOTAV avayKaio,
ol acBeveic unmofdrlovtav o€ emmpdoOeTeC €€TATEIG 1
Kat avtigeTwmdoTav Ye mapnyopLkr Beparneia (akTivobe-
paTEia, TaPAYOVTEC AIOTOINCNC) KATA TN SIAPKELD TNG
xnueloBeparneiag. H mieloyneia twv aoBevwv og OAeg
TIG OPASEC OAOKANPWOAV TNV TPWTN YPApur Bepaneiag.
Téooepic aoBeveic amd Tnv opada A, 3 and tnv opdda B
ka4 armdé tnv opada I éhafav deuTepNnC YPAUUAG XNMELO-
Bepamneia amoteholpevn and ifosphamide 3.5mg/m? padi
ME mesna, og ouvbuaoud e carboplatin AUC=6 tnyv 1n
pépa kat ohikr §6on Etoposide 200mg/m?2Tig puépeg 1-3. Ot
untéAotmol aoBevei¢ Tou CUUTEPINAPONKAV 0T HEAETN E
emdeivwon NG acBévelag dev Toug xopnyriBnke SeuTePNG
YPOMUNAG XNUEI0BE pameia AOYyw TNG KAKNAG BIOAOYIKHG TOUC
KOTAOTAONG KAl OAOL AVTIMETWITIOTNKAV HIE TTAPNYOPIKN
Bepamneia ocupmepapBavouévng TG akTivobepamneiag
omou Kpvotav anapaitnTo.

H kAvikn peAétn éhafe éykpion amo tnv Emtponn)
Aeovtoloyiag Tou Noookopeiou pac. Evtuma cuykatd-
Beong umoypdgnkav amnd 6Aou¢ Toug acBeveic.

STATIZTIKH ANAAYZH

‘OMol ol acBeveic cUPTEPIANPONKAV GTN CTATIOTIKN
avaluon. Autoi ou éhapav Seltepng ypapung Bepameia
oupumePIANPONKav otV avaluon yla tnv empBiwon, evw
oTnNV avAAuon yla Tov XpOvo HEXPL TNG UTTOTPOTTAG TNG
vooou AdBape umdPn PoOvo TNV MPWTN YPAUur Bepa-
neiac.

Ot tipéc ekppalovtal we Sidueoec (median) £ otabepn
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anokAion AdBouc. H avdhuon Twv anmote\eopATwy €yIve
o€ mepIaihov SPSS version 15 (statistical package for
Social Sciences lllinois Co). H oUykplon Twv Stlagopwv
TOU XPOVOU PEXPL TNV UTTIOTPOTIA TNG VOOOU KAl TNG ETTI-
Biwong peta&v Twv Tplwv opddwy €yive pe tn HéBodo
Kaplan Meier ka1 tn dokipacia log Rank. Ot petaorég tou
00TIKOU AAyoug petal Twv opddwv A kat B ouykpibnkav
pe Pearson Correlation.

AMOTEAEXZMATA

H Aldueon emBiwon yla Toug aocBeveic TnG opddag
A Atav 433nuépeg (95%Cl, 340,6-525,39) kai ATav otaTti-
OTIKA ONUAVTIKA HEYAAUTEPN O€ CUYKPION JE EKEIVN TWV
aoBevwv TNg opddag B: 252nuépec (95%CI, 99-404,97) kat
NG opadag Ik 255nuépec (95% Cl, 82,6 - 427,37), p<0,001
(Adypappa 1).

O 81apeoog xpdvog PEXPL TNV UTTOTPOTIA TNG VOCOU

1,0
2 Group|
1- e B
E “aw =
. H - )
08 I|E - C
i
- 1%
] s
206 -
z d
3 1
g o
o 04
02
00
| ) ) I ) )
0 500 1000 1500 2000 2500
Median survival (in days)
Overall Comparisons
Chi-Square df Sig.
Log Rank (Mantel-Cox 11,225 2 1004
Brgslow (Generalized 15,068 ) 001
Wilcoxon)
Tarone-Ware 14,203 2 ,001
Test of equality of survival distributions for the different levels of
GROUP1.
AIATPAMMA 1
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Twv aoBevwyv Tng opadag A ntav 247nuépeg (95% Cl
196,13-297,86) Kal ATaV €MiONG OTATIOTIKA ONUAVTIKA
MEYAAUTEPOC O OUYKPLON UE TIC OAdEC B: 150nuépeC
(95%Cl, 107,8-192,2) kai I 98npEpeg (95%Cl, 61,2-134,7)
p<0,001 (Aldypappa 2).

AvTiBeta petall Twv acbevwv Twv opddwv B kat T
Sev Ut pxe 0TATIOTIKA onuavTikn Slagopd, Tdoo oTnV
emfiwon, 600 Kal oTov XPOVOo UTIOTPOTTAG TNG VOCOU
(p>0,05).

Y pxe B€TIKr) cUOXETION TOU APBOUL KUKAWVY AYNG
ZOL pe tnv emBiwon (p<0,01 Pearson correlation) kai tov
XPOVO PEXPL TNV UTTOTPOTH TNG vOoou (p<0,01 Pearson
correlation) (Atdypauua 3).

O d1apecoc aptBudg KUKAwY X/O yia tnv opdada A tav
8+SEM 0,74, yia Tnv opdda B: 6+0,63 kat yia tnv opada
I ATav 5,5+0,56. EmmAéov otnv ondda A, o diduecog
ap1Buo¢ KUKAwV pe {ohedpoviko oL nTav 9 (95%Cl 6,7-
11) katd tn S1dpKela TNG XNUEOBEpameiag Kat KaTtd Tov
Xpovo mapakoAoudnong.

Survival Functions

1,07
GROUP1
wiE
0,07 -
- c
-
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0,64
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w
5 0,47
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0,27
0,07 o
T T T T T T T
0 200 400 £00 800 1000 1200
Timer to progression (in days)
Overall Comparisons
Chi-Square df Sig.
Log Rank (Mantel-Cox) 9573 2 008
Breslow (Generalized
Wilcoxon) 12,326 2 002
Tarone-Ware 11,353 2 003
Test of equality of survival distributions for the different levels of
GROUP1.

AIATPAMMA 2
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R 5q Linear = 0,303
R 5q Linear = 0,406
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Correlations
No of
Hiphosphonic| fime to
cycles progresion | survival
Mo of diphosphoi Pearson Correlati 1 550" 6371
cycles Sig. (2-tailed) 000 ,000
N 54 54 54
time to progresiol Pearson Correlaty 550" 1 771
Sig. (2-tailed) ,000 ,000
N 54 55 55
survival Pearson Correlat{ B3rt NI 1
Sig. (2-tailed) ,000 ,000
N 54 55 55

**.Correlation is significant at the 0.01 level (2-tailed).

AIATPAMMA 3
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€MNPEALEL TNV AIMATIKA TOEIKOTNTA 0TNV oudda A o€ oU-
YKplon pe Tic opadeg B kat I.'Ocov agopd Tn pn Alpatikn
ToIKATNTA, N aVENON TNG KPEATIVivNg ommavia Eemepvoloe
70 10% TNG apXIKNA TIUAG 10680V TwV AcBeVWV 0T PHEAE-
N oxed6V 0T0 GUVOAO TWV AcBeVWV TNG opddag A. X € 2
MOVO 00BEVEIG XPEIAOTNKE VA TIPOCAPHOCTEL N 600N TwV
QVTIVEOTTAAOUATIKWY TTAPAyOvTwy, Adyw au§nuévng TG
NG KPEATIVIVNG Kal évag acBevii¢ HANMOTA XPEIAOTNKE
va SlakoPel Tn ANYn Tou @apudkou. Emiong, 3 aoBeveic
EUPAVIOAV OOTEOVEKPWOELG TNG YvAaBou mou odrjynoav
oe powpn diakorn TnG Beparmeiag Toug pe ZOL. ‘Ohot ot
mapandvw acBeveic CUUTEPIANPONKAV OTNV GTATIOTIKN
a&loAoynon yia tnv emBiwon.

To oUvolo Twv avemBUUNTWY EVEPYEIWV TIOU OXETI-
Coétav pe Tn AN tou ZOL avaypdgovtatl otov lMivaka
3. 2€ YEVIKEC YPAUUEG OUWC, Ol AVEMIBUUNTEC EVEPYELEC
nrTav eAa@PIag N HETPLAC MOPPAC KAl OE IKAVOTIOINTIKO
BaBuo avekTég amod Toug aoBeveic.

2YZHTHZH

Mapatnpeital TEAeUTAia OTL N XPNON VEWV AVTIVE-
om\aopaTIKwy mapaydévtav avdavel Tnv empiwon Twv
a00evwV PE KapKivo Tou veuova. Ouwe n eMUAKUVON
NG emPBiwong Twv aoBeVWV AUTWVY EXEL WG CUVETTEID TNV
auvénuévn mlavdTnTa TNE EUPAVIONC OCTIKWV PETACTA-
OEWV Kal TNV TTAPOUGIa EMITAOKWV OTTO AUTEC.

H AAYn tou CoAeSpovikoU oféwg éxel amodelOei
ATTOTEAECUATIKY OO0V a®opd TNV EAATTWON /KAt TNV
KaBuOTEPNON TWV OKEAETIKWV EMITAOKWY G€ TTOANOUC
KOPKIVIKOUC GYKOUC TTOU OUVOEOVTAL E TNV EUPAVION
OUXVWV OCTIKWV HETAOTACEWV. XTO TTaPeABSV £xel &N
XpnoipormolinBei emrtuxwg e okomod tn PeAtiwon g
motdétntag {wNG Twv aoBevwv e KOKONOEIG OOTIKEG

A&V UTINPXE OTATIOTIKA ONUAVTIKH Slagopd avaueoa
OTIC OpASEC A Kal B TNG HENETNG Hag OO0V apopd TIG Me-
TafoAég oTnV KAHaKa TGvou TPV Kat Katd tn Sidpkela
NG Bepaneiag pe ZOL (p>0,05).

TOZIKOTHTA - ANENIOYMHTEZX ENEPTEIEX

AVo ané Toug acBeveic Tn¢ opadac B (6,6%) kai 4 amnod
Vv opdda A (7,2%) ep@Aavioav OKEAETIKI) voonpoTnTa
(maBoloyikda katdypata) Katd Tn SIAPKEIA TWV UNVWV
1-4 ka1 2-4, avtioTtolxa yia Ti 800 opddeg, petd and tnv
évtaén Twv acBevwv oTn HEAETN.

H mpooBrikn tou {oAedpovikoU 0&éwg b€ pAavnKe va

BAaPece.

MINAKAZX 3
AvemOUpNTEC EVEPYELEC Ap1Opuog %
acBevav
Mpimwdng ouvdpoun 13 12,04
OoTikd dAyog 10 9,26
FaotpevTepIkEG Slatapayég 15 13,89
Oiénua Twv KaTw AKpwv 3 2,78
OoTteovékpwaon olayovwy 4 37
Abénon ¢ kpeatvivng <1 mg/dl 4 3,7
AUEnon ¢ kpeatvivng >2 mg/dl 1 0,93
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Mapdéha autd 1o (ohedpovikd oL Seixvel va €xel
KAIVIKO OQENOG O LOVO O0TOUG A0OEVE(C e TTOAATTAOUV
MUEAWHA KAl OOTIKEC HETACTACELC AMO KAPKIVO TOU a-
oToU KAl TOU TTIPOOTATN, aAAd €MioNC 0TOUC A0BEVEIC e
KapKivo Tou mveupova. EKTOC amd KaAUTePN avTILETWITION
TWV OOTIKWV UETACTACEWV Kal Jia oTabepn peiwon Tng
OKEAETIKNC vOONPOTNTAC TTOU SiKalohoyoUv T avénuévn
empPiwon, urtdpyouv evdeielg 611 To (ohedpoviko 0w
@aivetal va ep@avifel CUVEPYIOTIKI AVTIVEOTTAACUATIKY
Spaoctnpiétnta étav cuvdualetal e AANOUC avTIKApP-
KIVIKOUG Tapdyovtec®30, Mpdyuatl, otn MEAETNG Mag Ol
aoBeveic Tng onddag A mou éhafav ZOL og cuvduacud
JeE xnueloBepareia mapovciacav emurikuvon tng emiBi-
WONG TOUG KATA 6 UNVeEG o€ oUYKPIoN UE TIG opddeg B kat
[14,4 uRv. (A) vs. 8,5(B) ka1 8,4 (). Ocov agpopd tov Xpodvo
MEXPL TNV UTTOTPOTTH TNG VOOOU, Ol acBeveic TnG opadac A
mapouciacav pia kaBuotépnaon 3,2 UNVWV O OXEON UE
Tnv ondda B kat 5 unvwv o€ oxéon e tnv opada I [8,2
pAv. (A) vs. 5 (B) kat 3,2 (IN).

H pakpa xopriynon tou ZOL otn PeAéTN Hag pAavnKe
€miong va gival ac@aNng Kal e avemBUUNTEG EVEPYELEC
€UKOAQ QVTIHETWTTIOIEG. [TponyoUpeveg peNéTeC ESeléav
01110 ZOL Sev emPapuvel TIC avemMOUUNTECG EVEPYELEC TTOU
TpoKaAoUVTAL ATTO CUYXOPNYOUUEVN XNHEIOBepaneia
AaMou tumou kuttapotoéikr Bepamneia®s®’. ANwOTE TO
ZOL pmopei va xopnynOel pue OXETIKN a0QAAEL KAl O
a0BeVEiC TTOU 0TO XNUEIODEPATIEVTIKO TOUG OXNUA TTIEPL-
Aappdvovtal ve@poTofIkd @apuaKa OTwE To cisplatin?,
>1n SIKA pag peEAETN xopnynoape carboplatin, To omoio
givat Atyotepo veppoTo&IKO, Kal TapaTnEroapE 0TI N
ouyxopriynon tou ZOL pe xnpeloBeparmeia dev €6eiée va
au€Avel ONUAVTIKA TA TTOCOOTA VEQPOTOEIKOTNTAG OTNV
opada A og ouykplon Me TIC opadeg B kai I Emopévwg,
1o ZOL gival KaAd avekTo o€ GUVOUACUO LE Jia TTOLKIAIA
Bepamelwv yla Tov KapKivo®2, ApKeTECG ETTIONG MENETEC
a00eVWV LIE OOTIKEG UETACTACELG ATTO AVOEKTIKO OpUO-
voe&APTWEVO KAPKiVo TOU TpooTdTn €6€1£av OTL N CUY-
xopnynon docetaxel (tou 6€UTEPOL AVTIVEOTTAACHATIKOU
TapAyovIa Tou XnueloBepaneutikold ouvduacpol mou
xpnotupomolioape) kat ZOL Atav KAaAwG avekTr3232,

Acpalwg, og acBevei¢ mou Aaupavouv ZOL o1 Bepdrmo-
VTEC laTpoi Ba pémel va cuvumoAoyilouv tnv mbavétnta
avénpévou Kivduvou Twv aoHEVWV E CUVUTIAPXOUTA VE-
@PIKN avemapkela. Emiong, og aoBeveic mou mapouacialouv
YQAOTPEVTEPIKEC AVETIOUUNTEG EVEPYELEC e TN AYN TNC
XnueoBeparneiag kat Aappdvouv ZOL Ba mpémel va AngBei
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untéyn ot avéavetatl o Kivbuvog POKANONG NAEKTPO-
AuTikwv Statapaxwv3e. Itn Sikn pag peAétn AdBape 6Aa
Ta amapaitnTa PETPA yia va TpoAdBoupe avemBuuNTEeG
EVEPYELEC amd TN VEPPLKA AEIToupyia i NAEKTPOAUTIKEC
Slatapayég (m.y. kahf evudaTtwon).

H m\éov ooBapr] avemBuuNTn evépyela oTn PEAETN
pag mou odrynoe o€ Siakormr Tou ZOL rjTav ol 06TEOVE-
KPWOELG TNG YvABou, ol omoieg opelNoTav mbavotata
OTNV KOKK VYLEIVH] TOU OTOUATOG TTIOU TTapaTnPEital ye-
VIKA 0TOV EAANVIKO TANBUGUOS Kal I8laitepa oTa HEYAANG
nAIKiag dtopa? ¥, H uehétn autr pag €61 ot mplv amd
N xopriynon BPs Ba mpémel va mponyeitat mavopapikn
OKTIVOYPA®ia OTOUATIKNAG KOINGTNTAG KAl 060VTIATPIKOG
ENEYXOC. 2€ PEYANEG KAVIKEG MENETEG Ao Il eENéyxOnke
n ac@aing xoprynon tou ZOL ce meplooodTEPOUG aTd
3.000 acBeveiG UE OOTIKEG UETACTATELG O BEPATIEVTIKO
opiCovta péxpt 2£6Tn>43"38, Emiong apKeTéG avadPOMIKES
pehéteg €xouv Sei&el Tnv acpair Angn tou {oAeSpovikou
o&éw¢ yla dtaotnua Bepameiag peyaAuTEPO TWV 2 ETWV.
O Ali kal o1 GUVEPYATEG avapepav TNV ac@air xopriynon
Tou ZOL og aoB¢eveig pe moANATAOUV HUEAWHA A KAPKIVO
TOU PAOTOU O€ XPOoVIKO opilovta Beparmeiag katd péco
0po0 3,6 £€TnN*.

MapdAo mou n emBiwon Kal 0 XpOvog HEXPL TNV UTIO-
TpOoT TNG VOGOU RTAV oNPAvTIKA auénuéva otnv opdda
A o€ oUyKkplon Ue TIG opddec B kat I, bev Bpébnke otaTi-
OTIKA oNUAVTIKA S1apopd TNV KAUAKA 00 TIKOU AAYOU(
peTall Twv opddwv A kat B mptv kat kaBdAn tn Sidpkela
mapakoAoUBnong twv acBevwv pac. Mia mbavn e€fynon
Ba pmopouoe va gival 6T n TAsloPN@ia Twv acBevwv pag
gixav okop HEXPL4 0TNV KAIPAKA 00TIKOU AAyouc. EmumAé-
oV, n xnueloBeparneia mou xopnyriOnke padi pe Ta NBPs
mBavdtata va emnpéace BETIKA Kal TO 00TIKO AAYOC.

Mapoho mou 1o Seiypa TNG MEAETNG LAG HTAV OXETIKA
MIKPO, evToUTOIC N avénon tn¢ empPiwong tng opadac A
NTAV OTATIOTIKA ONUAVTIKN O CUYKPION UE TIC AANEC
ouddec. O evdeifelg autég avoiyouv éva Katvoupylo
Spopo yla TN mepetaipw Slepevivnon Tou POAOU TWV
SIPWOPWVIKWV TPITNG YEVIAC 08 GUVSUACUO LIE XNUELO-
Beparmeia otnv emPiwon kal Tov Xpévo UNOTPOTAG TNG
vdooU o€ aoBeVEIC e KAPKIVO TOU TIVEVIOVA KAl OOTIKEC
UETAOTACEIC.
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SUMMARY. INTRODUCTION: Bone metastases occur in 20% to 40% of
patients with lung cancer. Recent studies (most in vitro) demonstrate
an anti-proliferative effect of third-generation biphosphonates
(BPs) on lung tumours which may, indirectly, have an impact on the
survival. OBJECTIVES: This was a study of the effects of treatment
with BPs on the course and survival of lung cancer patients with
bone metastases. PATIENTS AND METHODS: For the study 108 male
patients with lung cancer (stage IV) were recruited consecutively.
Of these, 55/108 patients with positive bone scan experienced
bone pain and received Nitrogen BPs (NBPs), specifically zoledronic
acid (ZOL), 4 mg i.v. every 21 days (Group A). The other 53 patients
received no NBPs, of which 30/53 had a positive bone scan (Group
B) and 23/53 a negative bone scan (Group C). All patients were
treated with combination chemotherapy consisting of Docitaxel
100 mg/m? and Carboplatin AUC = 6. RESULTS: Group A had a
statistically significantly longer mean survival and time to progression
than Groups B and C (p<0.001). A statistically significant positive
correlation was found between the number of cycles of therapy with
NBPs and total patient survival (p<0.01, Pearson Correlation) and
time to progression (p<0.01). Regarding the pain effect in relation
to baseline, no significant difference was observed between the
two groups of patients (with and without NBPs) with positive bone
scan (p>0.05). CONCLUSION: The addition of NBPs to the treatment
regime appears to increase overall survival in lung cancer patients
with bone metastases. Further studies are needed to support the
potential usefulness of NBPs as an independent therapeutic agent
against lung cancer. Pneumon 2009; 22(1):31-37

INTRODUCTION

Lung cancer is the leading cause of death from cancer worldwide.
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Approximately 80% of lung cancers can be histologically
classified as non-small cell lung cancer (NSCLC). The
majority of patients present with locally advanced (37%)
or metastatic (38%) disease at the time of diagnosis'. It
has been estimated that approximately 30% to 65% of
patients with metastatic lung cancer will develop bone
metastases®®. Bone metastases cause considerable skeletal
morbidity, including pathological fractures, spinal cord
compression, and malignant hypercalcaemia®. These
skeletal-related events (SRE) are the result of resorption
of mineralized bone by osteoclasts, which also causes
bone pain. The management of skeletal complications
is typically a multimodal endeavour involving surgery,
radiation therapy, analgesics and more recently the
administration of bisphosphonates (BPs)*. BPs have
been used extensively in the prevention and treatment
or palliation of skeletal complications associated with
osteolytic lesions in patients with breast cancer®, multiple
myeloma® and, more recently, other solid tumours, such
as lung cancer.

BPs act on bone cells such as osteoclasts and are
generally used to treat lytic bone lesions caused by
malignancies and bone resorption disorders such as
osteoporosis. BPs bind preferentially to bone at the
sites of active bone metabolism, are released from
the bone matrix during bone resorption and potently
inhibit osetoclast activity and survival, thereby reducing
osteoclast-mediated bone resorption’. In healthy people
there is a balance between osteoblast and osteoclast
activity. In cancer patients osteoclast activity is higher
than osteoblast activity, resulting in the release of growth
factors, which favour the increase of bone mass and
arouse osteoclast activity through the release of signalling
messengers. Third generation BPs that contain nitrogen
(NBPs) appear to have three times higher activity than first
and second generation BPs. The suppression of activity
of osteoclasts through BPs is achieved at multiple levels,
including: a) blockage of the proliferation of macrophages
into osteoclasts and b) blockage of the activity of mature
osteoclasts, leading them to apoptosis. Experimental
laboratory studies have shown that NBPs also suspend
the proliferation of cancer cells, fostering the process
of their apoptosis by blocking the formation of small
signalling proteins such as Ras, Rho, Rac and cdc425%.
NBPs have also been shown to block angiogenesis in
vivo. As angiogenesis is essential for the development of
cancer cells the suspension of angiogenesis is a particularly
promising strategy in the treatment of cancer and its
metastases®.
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Certain biochemical markers of bone metabolism,
which reflect both the formation and resorption of bone',
can provide valuable insight into tumour-bone interactions
and the effects of treatment on this dynamic process.
Metastatic bone disease is typically associated with a
marked increase in bone resorption'™. Clinical studies
suggest that bone resorption markers, particularly the
N-telopeptide of type | collagen, are associated with the
presence and extent of metastases'®'’, the prognosis'®
and the response to treatment™.

This study explored the impact of treatment with
NBPs on the course and survival of lung cancer patients
with bone metastases.

PATIENTS AND TREATMENT

The study group consisted of 108 patients with NSCLC,
stage IV, median age 59.8 years (+SEM 0.85), with Eastern
Cooperative Oncology Group (ECOG) performance status
of 0-1, who were recruited consecutively and happened to
be all male. The patients were divided into three groups
according to their bone pain symptoms and the presence
or absence of bone metastasis. Group A consisted of
55/108 patients with a positive bone scan and bone pain,
Group B consisted of 30/108 patients who had a positive
bone scan but were asymptomatic, and Group C consisted
of 23/108 asymptomatic patients with a negative bone
scan who were used as a control group. There were no
statistically significant differences in either age or the
histological subtypes between the three groups. Table 1
shows analytically the histological subtypes of the patients
that participated in the study. The metastatic sites of the
patients in Group C are shown in Table 2.

All patients had adequate renal and liver function,
and were treated with combined chemotherapy (CHT)
consisting of docetaxel 100mg/m? plus carboplatin
AUC=6/Q for 4 weeks, for up to 8 cycles. In addition, the

TABLE 1.The lung cancer histology of the patients in the study
(n=108)

Histology No of patients %
Squamous 32 29.63
Adenocarcinoma 56 51.85
Large cell 1 10.18
Mixed 4 3.7
Unknown 5 4.63
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TABLE 2. Sites of metatastasis in lung cancer patients with no
bone metastases (n = 23)

Metastatic site No of patients (23)

Brain 5

Liver 3
Adrenal 3
Contralateral tumour lesions 6
Malignant pleural effusion 4

2

More than one non-none metastasis

symptomatic bone pain patients (Group A) received the
NBP zoledronic acid (ZOL), 4 mg i.v., given as a single
intravenous infusion over no less than 15 minutes?°22,
Initially the infusion was administered every 28 days
simultaneously with the CHT, then every 21 days after
the completion of CHT, as maintenance therapy, until
progression of the disease or significant decline in
performance status of the patient. Pain was assessed in
both groups with positive bone scan (A and B) using a
special 0-10 point bone pain scale® at each clinical visit. In
group A 52 patients scored up to 4, two patients between
5 and 6, and only one patient above 8. The patients in
group A were recommended to have a dental examina-
tion before their participation in the study, to reduce
the risk of jaw osteonecrosis®, and they were given an
oral calcium supplement of 500 mg and 400 IU vitamin
D daily in addition to ZOL.

Patients who responded to CHT received radiotherapy
to the primary site (50 Gy) between the 2nd and the
3rd cycles of CHT. Baseline investigations before
treatment initiation included: complete blood count
with differential and platelet count, complete biochemical
profile, electrocardiograph (ECG), chest X-rays, computed
tomography (CT) of the chest and abdomen, CT of the
brain, or magnetic resonance imaging (MRI), if necessary,
isotope bone scan and bronchoscopy. Patients were
monitored with full blood count in order to be evaluated
for the need for supportive treatment (neutropenia/
anaemia). A biochemical profile was performed before
every new CHT cycle, as well as chest X-rays to estimate
response to therapy. After the completion of CHT, the
cancer was restaged in each patient.

According to the specific situation of patients,
haematopoietic growth factors and/or palliative
radiotherapy were used as necessary during treatment.
The majority of the patients in all groups completed the
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first line CHT regime. Four patients from group A, three
from group B and four from group C received second line
CHT, consisting of ifosphamide 3.5mg/m? with mesna plus
carboplatin AUC=6 on day 1 and etoposide 200mg/m?on
days 1-3. The rest of the patients included in this study
were not administered second line CHT due to their poor
clinical state, but were treated with palliative radiotherapy
and best supportive care when necessary.

The protocol was approved by the Hospital Ethical
Committee. Informed consent was obtained from all
patients.

Statistical analysis

All 108 patients were included in the study analysis.
Those who received second line CHT were included
in the survival analysis, but the time to overall disease
progression (TTP) analysis was performed in relation to
their first line regimen only.

All results were expressed as median * standard
deviation (SD). Statistical analysis was performed using
the Statistical Program for Social Sciences (SPSS 15.0,
SPSS, Inc., Chicago, lllinois, 2006). TTP and overall survival
were compared between treatment groups using the
Kaplan-Meier method and the log-rank test. Changes
from baseline in bone pain measurement were correlated
between Group A and B using the Pearson Correlation.

RESULTS

As shown in Figure 1, the median survival of Group A
was 433 days (95% Cl 340.6-525.39) and was statistically
significantly higher than that of both Group B, with
median survival 252 days (95% Cl 99-404.97) and Group
C, with median survival 255 days (95%Cl, 82.6-427.37)
(p<0.001).

Median TTP, shown in Figure 2, was 247 days (95%
Cl 196.13-297.86) in Group A, which was statistically
significantly higher in comparison with 150 days (95%
C1107.8-192.2) in Group B and 98 days (95%Cl 61.2-134.7)
in Group C p<0.001. In contrast, no statistically significant
difference was observed in either survival or TTP between
Group B and Group C (P>0.05).

A statistically significant positive correlation was found
between the number of cycles of therapy with ZOL and
both total patient survival (p<0.01, Pearson correlation)
and TTP (p<0.01, Pearson correlation) (Figure 3).

The median number of CHT cycles received by Group
A was 8+SEM 0.74, by Group B 6+0.63 and by Group C
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FIGURE 1. Survival of patients with stage IV lung cancer.
Group A: With bone metastasis, treated with zoledronic acid
(ZOL) (n=55), Group B: With bone metastasis, no ZOL treat-
ment (n=30), Group C: No bone metastasis, no ZOL treatment
(n=23).

5.5+0.56. In addition, in Group A, the median number of
cycles of ZOL during CHT and maintenance was 9 (95%
Cl 6.7-11).

No statistically significant difference was observed
between Group A and Group B in relation to the pain
effect of ZOL in comparison to baseline (p>0.05).

Toxicity-Adverse events

Two patients in Group B (6.6%) and four in Group A
(7.2%) experienced skeletal related events (osteolytic
fractures) 1-4 months and 2-4 months respectively after
enrollment in the study.

There was no indication that the addition of ZOL in
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FIGURE 2.Time to progression of disease in patients with stage
IV lung cancer. Group A: With bone metastasis, treated with
zoledronic acid (ZOL) (n=55), Group B: With bone metastasis,
no ZOL treatment (n=30), Group C: No bone metastasis, no
ZOL treatment (n=23).

Group A affected blood toxicity compared to Groups B
and C. Regarding non blood toxicity, creatinine increase
rarely exceeded 10% of the original value at screening
in most of the patients in Group A. In only two patients
was there need to modulate the dosage of antineoplas-
tic agents because of raised creatinine, and one patient
had to discontinue the drug Three additional patients
discontinued ZOL treatment early due to osteonecrosis of
the jaw. All these patients were included in the statistical
analysis of survival.

Allthe adverse events that were related to administration
of ZOL are reported in Table 3. In general, the adverse
events were mild or moderate and were adequately
tolerated by the patients.
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FIGURE 3. Number of cycles of treatment with zoledronic acid
(ZOL) in patient with stage IV lung cancer, and time to progres-
sion of disease and survival (n=55).

DISCUSSION

It has recently been observed that the use of new
antineoplastic agents increases the survival of lung cancer
patients. However, it is also more likely that the patients
who live longer will experience more problems, partly
due to complications of bone metastases.

The administration of the NBP ZOL has been
demonstrated to be effective in reducing and/or delaying
skeletal complications in many malignant tumours which
are associated with the frequent occurrence of bone
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TABLE 3. Adverse events of patients treated with zoledronic
acid (ZOL) (n = 55)

Adverse events No of %
patients
Flu-like symptoms 13 12.04
Bone pain 10 9.26
Gl complaints 15 13.89
Lower limb oedema 3 2.78
Jaw osteonecrosis 4 3.7
Serum creatinine rise <1 mg/d| 4 37
Serum creatinine rise >2 mg/d| 1 0.93

metastases. More recently ZOL has been successfully used
in to improve quality of life in patients with malignant
bone disease™.

ZOL has been shown to produce clinical benefit
not only for patients with multiple myeloma and bone
metastases from breast and prostate cancer, but also for
patients with lung cancer. Apart from providing better
treatment of bone metastases and a consistent reduction
of skeletal morbidity, which justify the higher survival in
patients taking ZOL, there is evidence that ZOL exerts
synergistic antitumour activity when combined with
other anticancer agents®2, In the present study, there
was a survival benefit of almost 6 months in patients
who received ZOL in combination with standard CHT
(Group A) compared with patients who did not receive
ZOL (Groups B and C). Specifically mean survival was 14.4
monthsin Group A, 8.5 months in Group B and 8.4 months
in Group C. Regarding TTP the benefit of treatment with
ZOL was from 3.2 months ( Group A: 8.2 months, Group
B: 5 months) to 5 months (Group A: 8.2 months, Group
C: 3.2 months).

Long-term administration of ZOL in this study
appeared to be safe and the few adverse side-effects
were manageable. Earlier studies have shown that ZOL
has a generally non-overlapping adverse event profile
with CHT and other cytotoxic treatments for cancer>%3'. It
appears that ZOL can also be combined with nephrotoxic
drugs such as Cisplatin with relative safety 2. In this study
Carboplatin was administered, which is less nephrotoxic
and it was observed that the co-administration of ZOL
with CHT in Group A showed no significant increase in
the percentages of nephrotoxicity in comparison with
Groups Band C. Thus, itappears that ZOL is well tolerated
in combination with a wide variety of cancer therapies®.
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Several studies in patients with bone metastasis from
hormone-refractory prostate cancer have demonstrated
that the combination of docetaxel (the second drug in
the CHT regime in the present study) and ZOL was well
tolerated with an adverse event profile no worse than
expected®*.In the administration of ZOL, physicians
should take into account the possibility of increased
danger for patients with coexisting renal failure, and they
should be aware that patients receiving cytotoxic CHT
may be predisposed to electrolyte imbalance, especially
if they experience gastrointestinal side-effects®. In this
study every effort was made to protect against renal
side-effects or electrolyte imbalance (e.g. by maintaining
good hydration).

Adverse events commonly associated with NBPs
were generally manageable, with the exception of jaw
osteonecrosis, which may developed as a result of poor
dental condition, especially in elderly people in this
country*3’, This study showed that before any NBP
administration all patients should have an oral cavity
panoramic X-ray and dental check. Safety data have been
reported from a large database of Phase Ill clinical trial
of ZOL enrolling >3,000 patients with bone metastases
treated for up to 2 years>63'38, Several retrospective stud-
ies have also reported on the safety of ZOL treatment
beyond 2 years*®, and Ali et al. reported on the safety of
ZOL in groups of patients with multiple myeloma and
breast cancer who received treatment for a mean of 3.6
years*,

While mean survival and TTP were longer in Group
A, receiving ZOL, than in Groups B and C, no significant
difference was found in the bone pain scale measurements
between Groups A and B in relation to the baseline
measurements. One possible explanation could be that
the majority of the patients in Group A had a score on
the bone pain scale of less than 4. Moreover, CHT, which
was administered at the same time as ZOL in Group A,
could have a favourable impact on bone pain. Although
the sample in this study was relatively small, the mean
survival benefit to the patients in the group treated with
ZOL was statistically significant in comparison to the other
groups. This evidence opens a new field for research into
the role of the NBPs in combination with standard CHT in
the survival and the TTP of the disease in patients with
lung cancer and bone metastases.

REFERENCES

1. BMC Cancer. 2007; 7:8. Published online 2007 January 12. doi:

10.

11.

12.

13.

14.

15.

16.

17.

TINEYMQN Teuyog 1o, Topog 220¢, lavoudpiog - Mdptiog 2009

10.1186/1471-2407-7-8.

. Coleman RE. Skeletal complications of malignancy. Cancer

1997; 80:1588-1594.

. Bloomfield DJ. Should bisphosphonates be part of the standard

therapy of patients with multiple myeloma or bone metastases
from other cancers? An evidence-based review. J Clin Oncol
1998; 16:1218-1225.

. Serafini AN. Therapy of metastatic bone pain. J Nucl Med 2001;

42:895-906.

. Kohno N. Zoledronic Acid Significantly Reduces Skeletal Com-

plications Compared With Placebo in Japanese Women With
Bone Metastases From Breast Cancer: A Randomized, Placebo-
Controlled. Trial J Clin Oncol 2005; 23 (15):3314-3321.

. Rosen LS, Gordon D, Kaminski M et al. Long-term efficacy and

safety of zoledronic acid compared with pamidronate disodium
in the treatment of skeletal complications in patients with ad-
vanced multiple myeloma or breast carcinoma: a randomized,
double-blind, multicenter, comparative trial. Cancer 2003; 98
(8):1735-44.

. Fleisch H. Development of bisphosphonates. Breast Cancer

Research 2000; 4:30-34.

. Goffinet M, Thoulouzan M, Pradines A et al. Zoledronic acid

treatment impairs protein geranyl-geranylation for biological
effects in prostatic cells. BMC Cancer 2006; 6:60.

. IguchiT, Miyakawa Y, Yamamoto K et al. Nitrogen-containing

bisphosphonates induce S-phase cell cycle arrest and apoptosis
of myeloma cells by activating MAPK pathway and inhibiting
mevalone pathway. Cell Signal 2003; 15:719.

Denoyelle C, Hong L, Vannier JP et al. New insights into the
actions of bisphosphonate zoledronic acid in breast cancer
cells by dual RhoA-dependent and -independent effects. Br
J Cancer 2003; 88:1631.

Oades GM, Senaratne SG, Clarke |A et al. Nitrogen containing
bisphosphonates induce apoptosis and inhibit the mevalonate
pathway, impairing Ras membrane localization in prostate
cancer cells. J Urol 2003; 170:246.

Senaratne SG, Mansi JL, Colston KW. The bisphosphonate
zoledronic acid impairs Ras membrane [correction of impairs
membrane] localization and induces cytochrome c release in
breast cancer cells. Br J Cancer 2002; 86:1479.

Yamada J, Tsumo NH, Kitayama J et al. Anti- Angiogenic Property
of Zoledronic Acid by Inhibition of Endothelial Progenitor Cell
Differention. J. Surg. Research. Article in press (2008).
Demers LM, Costa L, Chinchilli VM, Gaydos L, Curley E, Lipton
A. Biochemical markers of bone turnover in patients with
metastatic bone disease. Clin Chem 1995; 41:1489-94.
Brown JE, Cook RJ, Major P et al. Bone Turnover Markers as
Predictors of Skeletal Complications in Prostate Cancer, Lung
Cancer, and Other Solid Tumors. Journal of the National Cancer
Institute 2005; 97(1):59-69.

Lipton A, Cook R, Saad F et al. Normalization of bone markers
is associated with improved survival in patients with bone
metastases form solid tumors and elevated bone resorption
receiving zoledronic acid. Cancer 2008; 113(1):193-201.
Costa L, Demers LM, Gouveia-Oliveira A, Schaller J, Costa EB, de



PNEUMON Number 1, Vol. 22, January - March 2009

20.

21.

22.

23.

24,

25.

26.

27.

28.

Moura MC et al. Prospective evaluation of the peptide-bound
collagen type | cross-links N-telopeptide and C-telopeptide
in predicting bone metastases status. J Clin Oncol 2002;
20:850-6.

. Demers LM, Costa L, Lipton A. Biochemical markers and skeletal

metastases. Cancer 2000; 88(suppl): 919-26.

. Vinholes JJ, Purohit OP, Abbey ME, Eastell R, Coleman RE. Rela-

tionships between biochemical and symptomatic response in
adouble-blind randomised trial of pamidronate for metastatic
bone disease. Ann Oncol 1997; 8:1243-50.
http://www.zometa.com/around-the-world/european-prod-
uct-characteristics.jsp

Aapro M, Abrahamsson PA, Body JJ et al. Guidance on the
use of bisphosphonates in solid tumours: recommendations
of an international expert panel. Annals of Oncology 2008;
(3):420-32.

Berenson J & Hirschberg R. Safety and convenience of a
15-minute infusion of zoledronic acid. The Oncologist 2004;
9:319-329.

Bone Pain Inventory. Ann Acad Med Singapore 1994; 23:129-
138.

Ibrahim T, Barbanti F, Giorgio-Marrano G et al. Osteonecrosis
of the jaw in patients with bone metastases treated with
bosphosphonates: A retrospective study. The Oncologist 2008;
13:330-336.

Jagdev SP, Coleman RE, Shipman CM et al. The bisphospho-
nate, zoledronic acid, induces apoptosis of breast cancer
cells: evidence for synergy with paclitaxel. Br J Cancer 2001;
84:1126-1134.

Neville-Webbe HL, Evans CA, Coleman RE, Holen I. Mechanisms
of the synergistic interaction between the bisphosphonate
zoledronic acid and the chemotherapy agent paclitaxel in
breast cancer cells in vitro. Tumour Biol 2006; 27:92-103.
Vogt U, Bielawski KP, Bosse U, Schlotter CM. Breast tumour
growth inhibition in vitro through the combination of cyclo-
phosphamide/metotrexate/5-fluorouracil, epirubicin/cyclo-
phosphamide, epirubicin/paclitaxel, and epirubicin/docetaxel
with the bisphosphonates ibandronate and zoledronic acid.
Oncol Rep 2004; 12:1109-1114.

Mystakidou K, Katsouda E, Parpa E et al. Randomized, open
label, prospective study on the effect of zoledronic acid on
the prevention of bone metastases in patients with recurrent
solid tumors that did not present with bone metastases at
baseline. Med Oncol 2005; 22:195-201.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

37

Lu S, Zhang J, Zhou Z et al. Synergistic inhibitory activity of
zoledronate and paclitaxel on bone metastasis in nude mice.
Oncol Rep. 20008; 20(3): 581-7.

Hirsh V, Major PP, Lipton A et al. Zoledronic Acid and Survival
in Patients with Metastatic Bone Disease form Lung Cancer
and Elevated Markers of Osteoclast Activity. J Thorac Oncol
2008; 3(3): 228-236.

Rosen LS, Gordon D, Tchekmedyian NS et al. Long term effi-
cacy and safety of zoledronic acid in the treatment of skeletal
metastases in pts with nonsmall cell lung carcinoma and other
solid tumors: a randomized, Phase Ill, double-blind, placebo-
controlled trial. Cancer 2004; 100(12):2613-2621.

Lipton A. The safety of zoledronic acid. Expert Opin Drug Saf
2007; 6(3):305-313.

Bertelli G, Heouaine A, Arena G et al. Weekly docetaxel and
zoledronic acid every 4 weeks in hormne-refractory prostate
cancer patients. Cancer Chemother Pharmacol 2006; 57(1):46-
51.

Vordos D, Paule B, Vacherot F et al. Docetaxel and zoledronic
acid in patients with metastatic hormone-refractory prostate
cancer BJU Int 2004; 94(4):524-527.

Efstathiou E, Bozas G, Kostakopoulos A et al. Combination of
docetaxel, estramustine phosphate and zoledronic acid in
androgen-independent metastatic prostate cancer: efficacy,
safety and clinical benefit assessment. Urology 2005; 65(1):126-
130.

Kopec IC & Groeger JS. Life-threatening fluid and electrolyte
abnormalities associated with cancer. Crit Care Clin 1998; 4(1):
81-105.

Sehbai SA, Azim Mirza M, Ericson GS et al. Osteonecrosis of
the Jaw associated with biphosphonate therapy: tips for the
practicing oncologist. http://www.Community Oncology.net
2007, 4(1):w1-w9.

Saab F, Gleason DM, Murray R et al. Long term efficacy of
zoledronic acid for the prevention of skeletal complications in
patients with metastatic hormone-refractory prostate cancer.
J Natl Cancer Inst 2004; 96 (11):879-882.

Guarneri V, Donati S, Nicolini M, Giovanelli S. Renal safety
and efficacy of i.v. bisphosphonates in patients with skel-
etal metastases treated for up to 10 years. Oncologist 2005;
10(10):842-848.

Ali SM, Esteva FJ, Hortobagyi G et al. Safety and efficacy of
bisphosphonates beyond 24 months in cancer patients.J Clin
Oncol 2001; 19(14): 3434-3437.



Mpwrétumn Epyacia

Aep@okuttapikoi umomAnBuopoi Kat TPWIKN
AMOTITWGCN OTO MEPIPEPIKO aipa acOevwy

e Zuvbpopo Amvolwv atov Yrivo
(Mpodpopa amoteAéopata)

MacyaAng Lreipomouvog’,
Nikn Aovpov'?,
Evayyehia Nakov'?,
Eiprivn MmouyAtov?,
Rpyvpnc T{ouBehéknc',
Evayyehia Néva',
EppavounA Inavovdakng?,
Fewpyia Tpakadd’,
lwdvvne Kotetavidng?,
Fewpylo¢ Mmoupikac?,
Anpoo0évn¢ Mmoupoc’

Mavemotniakn Mveupovoloyikn KAk kal
avemotnuiakn Aldatohoyikn KNvikh,
Anpokpitelo MavemotrAuio Opakng, NN
Ale€avSpolmoing

Né€erg evpetnpiov:

- Yhvépopo Anvolwv Ymomvolwv otov Ymvo
- AepokUTTapa

- andmtwon

- KUTTapopETpia

- peydha Kokkiadn Aepgokuttapa

ANnoypagia:

NaoyaAng Zteipdmouhog, MD, PhD, FCCP
MNavemotnuiakn Mveupovoloyikr KAvikn
Anpokpitelo Mavemotrpo Opdkng
68100 A\e€avdpolmoln

TnA: +30 2551075096

E-mail: pstirop@med.duth.gr

MEPINHWH. ZKOMOZ: Zto ZOvépopo Anvolwv YIomvolwv aTov YIivo
(ZAYY) avevpioketat mAnBwpa evdeifewv avocoloyikig amoppud-
MIong, Omwg HETAPBOAEG TNV EKPPACH S1APOPWV KUTTAPOKIVWV Kal
avénon Twv moAupop@omupnVWV AEUKOKUTTApwWV. Q0TOG0, ENAXIOTA
b6ebopéva umdpyouv avagpopikda pe Tnv emidpacn touv XAYY ota
AEUPOKUTTAPA TOU TIEPIPEPIKOV AILATOC. TKOTTOC TG LEAETNG TAV
va e€etdoel S10QopEg oToV apIBUO Kal 0TV AUTOHATH AmOTTWon
TWV KUPIOTEPWV AEUPOKUTTAPIKWY UTTOTANBUG LWV OTO TIEPIPEPIKO
aipa acevwv pe TAYY GUYKPITIKA e LYLEIG papTupec. MEOOAOI: X
12 mpwrodiayvwoBévieg acOeveic pe ZAYY (AHI=5/wpa) xwpig aAa
ouvodd Voo aTa 1 GUGTNUATIKN XPoN @AapHAKWY Kat 12 vyleig
paptupeg (AHI<5/wpa) avaloyng nAikiag ko BMI, amopovwOnkav
oTIBAdeG povomuprvwy PETA amo emotoifagn mepipepikoL aipatog
O€ PIKOAN. H TOCOTIKOMOINGN TWV AEUPOKUTTAPIKWY UTTOMANOUCHWY
TIPAYHATOTIOINONKE ME TOAUXPWHATIKI KUTTAPOUETPIa pong o€
OAIKO aipa MeTd amd AUon Twv EPUOPOKUTTAPWY, EVW N EKTIUNGN
¢ amontwong faciotnke o xpwon pe Avvegivn V, kat tautdxpovn
ONpavon KE SEIKTEC EMPAVEING AEUPOKUTTAPIKWY UTTOTTANOUG WY,
070 id10 Seiypa. AMOTEAEZMATA: O andAutog aplOpog Twv peydAwv
KOKKIwO WV Aepgpokuttdpwv (Large Granular Lymphocytes, T-LGL)
Bp&dnke onUavVTIKA EANATTWEVOC 0TOUG a0OEVEIC ue ZAYY, GUYKPLTIKA
M€ TOUG LYIEIC HApTUPEG. AVTIOETA, TO EMI TIC EKATO TOCOOTO Kl O
amoAuTog ap1BpOC TWV UTTOAOITWY AEUPOKUTTAPIKWY UTTOTIANBUOHWV
mov eAéyxOnkav (CD4+, CD8*, CD19*, NK ka yd kUttapa) de Siépepav
petav acOevwv pe ZAYY Kot paptupwv. EmmAéov, be dlamotwonkav
S100opEC 0TIV TPWILIN AMOTITWON TWV MAPANTAVW AEUPOKUTTAPIKWY
urmomAnOuopwv petagy Twv 2 opddwv. LYMMEPAZMATA: Ot acBeveic
pe ZAYY napoucta{ouv onpavTIKA EAATTWON TWV PEYAAWY KOKKIW-
Swv Aeppokuttdpwy (T-LGL) oTo mepLpePIKO TOUG aia n omoia &€
@aivetatva o@eiletal o€ avénuévn andémtwon. AvaAoyo ¢aivoevo
éxelL maparnpenOei kal o€ autodvooa voonpata, Sivovtag £tal pia
akoun évéeign TG avoooAoyikng amopppuduiong, mov moavwg
ouvodevel o ZAYY. lvevuwy 2009, 22(1):38-41.
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EIZATQrH

To X0vépouo Amvolwv Yromvolwv Yrvou (ZAYY)
gival pia ouyvr Siatapayr mou agopd oTo 4% Twv av-
Spwv Kat 6To 2% TWV yuvalkwv péong nAkiag'. To ZAYY
Xapaktnpeietal amo nmeplodiki andéepadn Twv avwTEPWV
agpoPoOpwv 0dwv Katd tn Sidpkela Tou UTvou Kat dia-
Aeimouoa unoalpia Kat UTTEPKATTVIO KAl OPUTIVICEIG UE
ATTOTENECHA KATAKEPUATIONS TOU UTTVOU Kal EKONAWGCN
maBoAoyIknG uvnAiag Kat AAAWY GUPITTWHATWY KATA TN
Sidpkela TN nuépac'.

H SiaAeimovoa unoéia mou mapatnpeitat oto ZAYY
pmopei va Sieyeipel mapdyovTeg HETAYPAPNG, OTIWG O
TTUPNVIKOC HETAYPAPIKOC TTapdyovtag (Nuclear Factor
(NF)-kB) kat va au€Aoel TNV Tapaywyr KUTTAPOKIVWV.
To povtého Tng emavalapufavopevng umodiag €xel evo-
xomotnBei kal yla Tnv evepyonoinon Twv evéoBnAlakwv
KUTTAPWV Kal TwV T- AEUPOKUTTAPWY, AUEDCA 1] HECW
PAEYMOVWOWY KUTTAPOKIVWY, AANA KAl YIO TOV TTIPOYPA -
MaTIOPEVO KUTTAPIKO BAavatd Toug, o omoiog eival duvatd
va 0dnynoel o avoooloyIKr amopuBuIon Kat kapdlayyel-
aKkéG Tabroelg?3. Akoun, éxel mapatnenBein avnon tng
KUTTAPOTOEIKOTNTAG TWV YO T-AEUPOKUTTAPWV™,

H gvepyomoinon Twv T- Ae@OKUTTAPWY TIOU TTaPa-
Tnpeeitatoto ZAYY*S kat n otevr oxéon HeTa&l TnG evep-
yomoinong Kat TnG anmomtwong oTIG T KUTTAPIKEG OEIPECS,
Bétel TV unévola Tapouasiag aplOuNTIKWY Slagopwv
OTOUG AEUPOKUTTAPIKOUG UTTOTTANBUCOUG HETAED TwV
a0Bevwv pe ZAYY Kat paptupwv. QoT600, SEV UTTAPKOULV
OeSoEVa OXETIKA JUE T TTOCOOTA KAl TOV ANTOAUTO aptBud
TWV S1AQOPWV AEUPOKUTTAPIKWY UTTOTTANBUGUWY OTOUC
aoBeveig pe ZAYY. Movo pia peAéTn” avagépeTal og ava-
oTPéPIUN avénon Twv CD4* AePOKUTTAPWY O€ AoBeVEig
pe ZAYY, n omoia SUwWG uTTOXWPEL EVTOC Aiywv nuEPWVY
peTA amo epappoyry CPAP. H pehétn autr dev e€étaoe
WoTd00 TN SUVAUIKA TNG ATOTITWONG TWV AEUPOKUTTA-
PIKWV UTTIOOASWY 0TOUG TAPATIAVW ACOEVEIC.

2KOMOC TN TTAPOVOAC MENETNG ival n LEAETN KAl N OU-
YKPLON TNG EKPPAONG TWV KUPLOTEPWY AEUPOKUTTAPIKWV
urormANBUGHWY KABWE KAl TOU TOGOGTOU TNG AUTOUATNG
AMOTITWONG TWV AEUPOKUTTAPWY O aoBeveic pe ZAYY
Kat UYLEiG pdpTupEg, avtiotolxng nAikiag kat deiktn padag
owpatog (Body Mass Index-BMI).

MEGOAOX

MAnBuopog perétng

MeAetriOnkav 12 aoBeveiq pe ZAYY (AHI=5/wpa+ ou-
MITITWUATA EVOEIKTIKA Yia Tapouaia Slatapaxwy Tng
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avamvorg otov UTVo) Kal 12 dtopa avtiotoxng NAKIag
kat BMI, wg paptupeg, (AHI<5/wpa). e 6Aoug gixe mpon-
ynOei mAnpng moAuunvoypagia oto Epyactrplo "Yrivou
¢ Navemotnpiaknig Mvevpovoloyikng KAivikig tou NN
ANe€avSpoumoAng. Kpttrpla amokAEIoHoU ammd Tn MeNETN
NTav n MaPoUaCia O0TO I0TOPIKO XPOVIWV VOONUATWY A N
OUOTNUATIKA ARYN QAPUAKWY, IOTOPIKO Aoilwéng iy omol-
ao8NTOTE XEIPOUPYIKNG EMEUBAONG TOUG TEAEUTAIOUG 3
prveg mpiv Tnv e€€taon. ONOL Ol CUUETEXOVTEG UTIEYpaYav
£VTUTIO OUYKATABEONC OTN PENETN.

MoAvowpatokataypagiki) peAétn Umvou

‘OMot ot e€eTaldpevol unofAnBnkav o TapakoAou-
BoUuevN TAR PN TTOAUCWHATOKATAYPAPIKN EAETN UTTVOU
(Alice 4, Respironics, Murrysville, Pennsylvania, USA) oto
Xwpo tou Epyaotrpto 'Yrvou, petady 10 p.p. Kat 6 Tr.j.
Kataypagpnkav ot e€n¢ mapdapetpol: H\ektpoeykepaloypd-
enua (HEN), HAektpoo@Baipoypdenua (HOT), HAektpo-
puoypdaenua (HMI) tou unoyeveidiou kat Tou mpdobiou
Kvnuiaiov puog, Hiektpokapdioypdenua (HKT) yia tnv
a&lohoynon Tng kapSlakng Aeltoupyiag Kal Tou kapSiakol
puBuov, poxaAnTd (ue HIKPOPWVO TOTTIOBETNUEVO OTO
VYOG NG oPayiTIdag), por Tou aépa (e PIVOCTOUATIKO
BepuioTopq), KOPESUOC TNG OEUAILOTPAIPIVNG (UE TTOAUIKO
0&UHETPO SAKTUAOU), KIVAOEIG BWwPAKIKOU Kal KOIAIAKOU
ToIXWHATOC (pe MANBuopoypa®ia PE EIGIKEC ENAOTIKEC
{wvec Bwpaka KOIAAE Yia TNV KATAYPAPH TNG AVATTVEU-
OTIKNAG MpooTadelag) Kal n Béon Tou cwuatog (UTTia,
mpdobia, aplotepn 1y 6€€1d mAdAyia). Ot KataypaPEg Tou
HET BaBuohoynOnkav pe ouykekpipéva Kpitrpla (manual
scoring)®. Q¢ anvola opioTtnke n MAfipNng Slakom TNG PONG
aépa amd Tn HUTN KAl TO OTOMA, TToU SlapKEi TOUAAXIOTOV
10 SeutepodAemnta. Q¢ UTOTIVOLA OPIOTNKE N UEIWON TOU-
Adaxiotov Katd 30% TnG Pong Tou aépa 1 TWV KIVACEWY
Bwpaka-KoIAAG o€ OUYKPIoN UE To Baciko emimedo, Tou
Slapkei Toulaylotov 10 deutepdAenta Kal cuvodelEeTal
amo MTWON ToU KOPESHOU TG ofuatpoo@alpivng Katd
4% touldytotov, | HETpa@ikd avixvelotun agumnvion. Q¢
SeikTng amvolwv-umonvolwv avd wpa (Apnea-Hypopnea
Index-AHI) opioTnke 0 AOyog Tou GUVOAIKOU aplBuou
AmvoLWV Kal urtorvolwv 81a Tic Wwpeg UTvou. AcBeveic
pe ZAYY BewpriBnkav éool mapouvciacav AHI=5/wpa
UTVou UE mapouacia cupmtwpdtwy rp AHI>15/wpa vmvou,
ave&dpTnTa amod TV mapousia GUUMTWHATWV.

Kuttapopetpia pofi¢ kat peAétn Tn¢ amomtwong

Agiypata oAIKoU aiatog emwacOnkay Je Ta mapaka-
TW AVTIOWHATA PETA armd AUoN PE XAwPLOUXO AUUWVIO:
CDA4-FITC, CD8 PE, CD5-FITC, CD19 PE, CD45 PerCP, CD3-
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FITC, CD 16+CD56 kal Toug KAatdAANAOUG I0OTUTTIKOUG
pdptupeg (BD Pharmingen). H pehétn tng auBopuntng
amoNTWOoNG 0Ta AePPOKUTTAPA OTIRASAC povoTTUPAVWY,
XWPIG TpoNyoUEVOUG XEIPIOHOUG, TTpayatomnolifnke
pe xpwon yia avvegivn V (BD Pharmingen), cupgpwva
pe Tic urmodeielc Tou kataokevaoth (Tpdenua 1). MNa-
VTa TTponyouvTav n xpwon e toug Seikteg CD4-PERCP,
CD56-PE, CD8-APC, yia va éiakpiBoulv ol Eexwplotoi
Aepgokuttapikoi mMAnBuopoi. H amoktnon kat availuon
TwV Se60UEVWV TTIPAYUATOTIOINONKE OE KUTTAPOUETPO
Tumou FACSCalibur, péow tou Aoyiopikou CellQuest Pro
(apgpoTtepa NG BD biosciences).

LTatioTikn avalvon

H avaluon twv dedopévwv éyive pe Tn PoriBela Tou
otatioTikoL makétou SPSS for Windows, version 15.00 (SPSS
Inc, Chicago, lllinois). Ot mocoTIKEG PeTAPANTEC EkppAcOnKav
WG MEOEC TIUECETUTTIKN ammdKAIoN. A TIC OUYKPIoEIG Twv Ot-
APOPWV TIAPAUETPWY PETAEY TWV 2 OUASWY, EPAPUOCTNKE
To Student’s t-test. ZTATIOTIKA ONPAVTIKESC BewpriBnkav ot
TIMEG TOU p MIKPOTEPEG TOU 0,05.

ANMOTEAEZMATA

H oUyKplon Twv avOpWITOUETPIKWY XAPAKTNPIOTIKWY,

H—

- CDS6

FPAOHMA 1. Ztpatnylkn avaAuong Tng €Kepaong tng Av-
ve€ivng V otoug Aep@oKUTTapIKoUS uomAnBuopouc. Kutta-
POUETPIKN avaluan tn¢ ékppaonc tn¢ Avveéivne V oe otifdda
Hovorripnvwv amé mePIPEPIKO aiua acBevoug pe ZAYY. Me
Bonbeia tetpaypwuiag ot Aeupokuttapikoi ummomAnBuouoi opio-
Betouvtal ue akpifBeia kai 0Tn CUVEXELD EAEYNETAL N EKPPADN TNG
Avveéivng V ot kdbe éva Eeywpiotd (oto mapddetyua ota oAikd
T- AeugpokutTapa).

TINEYMQN Teuyog 1o, Topog 220¢, lavoudpiog - Mdptiog 2009

NG NUEPNOLAC UTTVNAIAC KAl TWV TTAPARETPWY TOU UTTVOU
Twv acBevwv e ZAYY Kal Twv HapTUpwy, aneikovifovtal
otov mivaka 1.

Aepgokuttapikoi umomAnOuopoi

AlamoTwONKE ONUAVTIKA EANATTWHEVOC 0 amOAUTOG
aPIBUOC TWV PEYAAWY KOKKIWSWV AeppoKuTTApWY (Large
Granular Lymphocytes- T-LGL) otoug aoBeveig pe ZAYY
o€ oxéon pe Tnv opdda eAéyxou. AvtiBéTwg, dev mapa-
TNERONKE Kapia oTaTIoTIKA oNUavTIK dlagopd petal
Twv SU0 opAdwy, W TTPOC ToV ATTOAUTO aApPIOUd Kal Ta
TTOGOOTA TWV UTTOAOITTWV AEUPOKUTTAPIKWY UTTOTIANOU-
opwv Tov e€eTdotnkav (CD4+, CD8*, CD19*, NK kUttapa
kat yo kuttapa) (Mivakag 2).

MINAKAZ 1. AvOpwmmOETPIKA XAPAKTNPIOTIKE, NUEPNOLA
umvNAia Kal TTOPAPETPOL TOU UTIVOU TwV aoBevwv pe ZAYY kal
TWV HapTuPWV.

AcOeveic Maptupeg P
pe ZAYY (n=12)
(n=12)

HAikia (étn) 48,25+13,33  47,2+11,27 0,843
BMI (kg/m2) 31,78+6,17 31,33+4,35 0,847
ESS 11,631578  6,45+4,02 0,000
AHI (/wpa) 31,17+18,48 241,63 0,000
Average SpO,, % 90,16+3,62 93,931,176 0,000
Minimum SpO,, %  82,09+10,17  90,85+1,84 0,000
t<90, %TST 12,19+27,05  0,68+0,99 0,000

MINAKAZX 2. AnoAutol apiBuoi AeUPOKUTTAPIKWY UTTOTIANBU-
OMWV TwV aoBevwy pe ZAYY Kal TV HOPTUPWV.

AcOeveig Maptupeg P
pe ZAYY (n=12)
(n=12)

OMika 3082,92+782,61 3423+564,33 0,625
AepokUTTapa
(/mm?3)
CD 4+ (/mm?) 1425,48+390,38 1555,47+449,07 0,497
CD 8+ (/mm?) 579,20£274,68 661,80+224,21 0,478
CD 19+ (/mm?3)  501,18+240,57 586,98+255,32 0,427
CD 3+ (/mm?3)  2137,63+614,29 2396,67+525,73 0,306
T-LGL (/mm?3) 89,60+84,46  190,39+118,05 0,041
Y6 KUTTOPA 109,30+£76,62  109,29+62,46 0,999
(/mm?3)
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Anémtwon

Q¢ TPOG TO MOCOOTO TNG TTPWIKUNG ATTOTITWONG OTOUG
AEUPOKUTTAPIKOUG UTTOTTANBUOUOUE TWV ACBEVWY PE
> AYY OUYKPITIKA HE TOUG LYIEIG papTUpEC Sev Tapatn-
PNONKe Kapia oTaTioTIKA onuavTikn Slagopomoinon
(Mivakac 3).

2YZHTHZH

TNV mapouca HEAETN €yive oUYKPIoN HETAEL TwV amo-
AUTWV 0P1BUWY, TOU EKATOCTIAIOU TTOCOCTOU TWV AEUPO-
KUTTAPIKWY UTTOTTANBUC WY KAl TNE TIPWING ATTOTTTWONG
TOUG OTO TIEPIPEPIKO aipa aoBevwv pe ZAYY Kal LYWV
HOPTUPWV PE KUTTAPOUETPIa ponG. To ONUAVTIKOTEPO
gvpNua gival n onUavtikd xapnAdtepn Tipr Tou andiu-
TOU apIBUOoL TWV HEYAAWV KOKKIWSWV AEUPOKUTTAPWY
(T-LGL) otouc aoBeveic e ZAYY CUYKPITIKA E TA ATOMA
NG opadac eAéyxou. Asv mapatnenOnKe woToOoOo, KAUIA
ONUAVTIKN S1apopa 0TO TTOGOOTO KAL TOV ATTOAUTO aplOud
TWV UTTOAOITIWV AEUPOKUTTAPIKWY UTTOTTANBUGUWY TTOU
e€etdotnkav (CD4*, CD8*, CD19*, NK kUTTapa, Y6 KUTTAPA)
MeTAlL Twv 2 opddwv.

Eivat yvwotd ot n eAdttwon twv T-LGL oTo mepipepiko
aipa amotelei yvwplopa Si1a@opwv autodvoowy voon-
MATWVY, 0N N peupaToeldnig apBpitida®, n Ywpiaon™, n
moAAamAr, okArjpuvon' kat o cakxapwdng diafritng .
H eAatTtwuévn €KQPACN TWV UEYAAWY KOKKIWOWV Aey-
QOKUTTAPWVY MOAVOV VA 0PeiAeTaAl OTNV EAATTWHATIKY
Spdaon tn¢ Kivaong P13, n omoia emnpeddel éva peydio
€0POC KUTTAPIKWV AEITOUPYIWY, CUUTTEPIAAUBAVOUEVWY
TOU PETABOAIGHOU, TNG TTPOOS0U TOU KUTTAPIKOU KUKAOU
Kal Tng amoénmtwong®. H 066¢ P13K-AKT amoteAei onpa-
VTIKO puBuloTikd mapdyovta TnG looppoTiag Hetaly
emPBiwong kal amémTwong Kat ol LETABOAEC 0T pUBUIoN

MINAKAZ 3. [ocooTO TNG amOTTWoNnG 0TOUG AEUPOKUTTAPL-
KoU¢ urromAnBuopoU¢ Twy acBeviv pe ZAYY GUYKPITIKA UE

TOUG UYIEIG LAPTUPEG

AoOBeveic Maptupeg p
pe ZAYY (n=12)
(n=12)

CD 4+ (%) 4,67+1,32 4,43+1,64 0,728
CD 8+ (%) 13,22+£7,70 11,15£5,41 0,468
CD 19+ (%) 16,83%7,31 22,18+10,80 0,228
NK (%) 8,06£1,75 8,1314,35 0,966
T-LGL (%) 9,65+2,85 8,1416,09 0,517
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NG 060U NG Kivaong P13 éxouv meplypagei o€ TOANEC
veomhaoiec™.

Mpoogateg ueAéteg amokdaAupav 6T ta T-LGL kUTTOpa
mapdyouv TIC TTPOPAEYUOVWOELG KuTTapokivec RANTES
(Regulated on Activation, Normal T Expressed and Se-
creted), Tn PAeypovwdn MPWTEIVN 1B TWV HAKPOPAYWV
(MIP-1pB), kat Tnv vtepAeukivn-18 (IL-18). AiCe1 va onpelwOei
OTI KA Ol TPEIC KUTTAPOKIVEG EMAYOUV TNV 080 TNG KIVAONG
¢ pwoatiSulovoottoAne-3'". H evepyomoinon tng
npwrteivng PI3 ota T-LGL kUTttapa mbavov va KaTEXEL
€va oNUAvTIKO PONO OTNV IKAVOTNTA TWV TTABOAOYIKWV
KUTTAPWV va amo@UyouV TNV OUOLOCTATIKA anmonTwon,
Sedopévou 6TL N avaoTtolr] auTng TG 060U odnyei o
anmonTwon oToug MANBUCOUC TToU TTpoépxovTal amod éva
maBoloyiko KAwvo 8, QoT1o00, oTnV Mapovod PeAETn Sev
napatnerdnke avénuévn amdmtwon, dpa n peiwon mou
Bpébnke otov mMAnBuoud Twv T-LGL kuTtdpwy mbava dev
o@eNdTav 0TV eAatTwpaTik §pdon tng kivaong P13.

I NUAVTIKOG TEPIOPIOUOC TNG LEAETNG, WOTOOO, Eival O
MIKPOC apIBUOC TwV aoBEeVWwY, TIOU €ival amayopeuTIKOG yld
TIEPAITEPW OTATIOTIKN avaAuon n omoia Ba umopouoe va
SlapWTioEL TN OXEON AEUPOKUTTAPIKWY UTIOTTANBUCWY Kal
AVATIVEUOTIKAC A&ITOupYiag oTov UMVo, Kal GUYKEKPIUEVA
¢ BaputnTag auTng.

EmmAéov mePIOPIOUOE TNG TTAPOVOAG HEAETNG ival OTL
yla Tov éAeyxo Tng S1apopommoinong TG éKPPacng Twv
AEUPOKUTTAPIKWY UTTOTTANBUGCWY 8€ Xpnolpomotonkav
Aertoupyikeég uéBodol ol omoieg Oa pmopovoav va Swoouv
TIEPIOCOTEPEC AETITOMEPELEC YIA TA KUTTAPA TOU KABE uTTo-
TANBUGHOU. AKOUN, 0TNV A&loAOYNON TOU TOGOGTOU TNG
ATOTITWONG TOU KABE AEUPOKUTTAPIKOU UTTOTIANBUGHOU
XPNOIUOToINONKE éva POVOo avTIoWHA yIa TNV KATaypaQn
NG MPWIKNG amOTTWOoNG evw Ba umopoUoe va yivel xprion
KAl AAAWV aVTICWPATWY, 61w T.X. To 7-AAD Kkat 1o Pl 10
ormoio ivat 181K0 y1a T S1AKPIoN TWV VEKPWY KUTTAPWY
(late apoptosis). Mia evdiagépouca eméKTAON AUTAC TNG
MEAETNG, amotelei n aloAoynon Twv T-LGL kuttdpwv
oTtoug aoBeveic pe XAYY peta tnv Bepaneia toug e CPAP
Y10 TNV EVTOTIION TUXOV UETABOAWV.

JUUTTEQACUATIKA, N MEAETN MG KATASEIKVUEL Mia
avoooloyikoU tumou dlatapayr] oToug aoBeveic pe ZAYY.
Qo1é0o0, eivat avaykaia n Sie€aywyr] LEYOAUTEPWV PENE-
TWV, YE TIEPLOOOTEPOUG CUMMETEXOVTEG, WOTE VO TEKUN-
plwBei n mBavr cuoxétion Tou ZAYY UE TNV Mapouaoia
Slatapaywv avoooloyIKN¢ amopplBuionc.
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SUMMARY. BACKGROUND: Several lines of evidence suggest immune
system derangement in patients with Obstructive Sleep Apnoea
Syndrome (OSAS), expressed by elevation in the circulating levels
of proinflammatory markers and increase in the total number of
neutrophils, but there is less information on possible alterations in
lymphocyte expression. OBJECTIVES: The aim of this study was to
explore the differences between OSAS patients without comorbidities
and healthy control subjects in lymphocyte subsets and in apoptosis.
PATIENTS AND METHODS: In 12 otherwise healthy OSAS patients
(AHI=5/h+symptoms) and 12 age- and body mass index (BMI)-
matched, healthy control subjects (AHI<5/h) layers of mononuclear
cells from were isolated from blood samples following a density
gradient centrifugation with Ficoll-Histopaque. The quantification
of lymphocyte subsets was carried out by whole blood multicolour
flow cytometry. Spontaneous early apoptosis was also assessed by
flow cytometry after simultaneous staining with Annexin V and
various markers for lymphocytic subsets. Annexin V expression is a
characteristic of the early apoptosis of whole blood leucocytes. RE-
SULTS: The absolute number of Large Granular Lymphocytes (T-LGLs)
was significantly lower in OSAS patients than in the healthy control
subjects. Conversely, the percentage and the absolute numbers of
the other lymphocyte subsets tested (CD4*, CD8*, CD19*, NK and
y6 cells) showed no significant difference between patients with
OSAS and healthy subjects. No difference was observed in early
apoptosis of the above lymphocyte subsets between OSAS patients
and control subjects. CONCLUSIONS: The spontaneous apoptosis
of peripheral blood lymphocytes is not altered in OSAS patients
compared to non-apnoeic individuals. However, the significant re-
duction of T-LGLs in the peripheral blood of OSAS patients supports
the concept of immune derangement in OSAS, as such a decrease
has been observed only in a few autoimmune diseases. Pneumon
2009; 22(1):42-45
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INTRODUCTION

Obstructive Sleep Apnoea Syndrome (OSAS) is a com-
mon disorder that affects 4% and 2% of middle-aged men
and women respectively'. OSAS is characterized by peri-
odic upper airway obstruction and intermittent hypoxia
and hypercapnoea, resulting in sleep fragmentation,
usually manifested as excessive daytime sleepiness'.

Intermitted hypoxia and hypercapnoea have been
considered to be responsible for the activation of endothe-
lial cells and T lymphocytes, either directly or mediated
by inflammatory cytokines, and also their programmed
cell death, which may lead to immune derangement and
cardiovascular disorders*3. T-lymphocyte activation ob-
served in OSAS*® and the regulation between activation
and apoptosis in T cell lineages® may imply a difference
in lymphocyte subset counts between OSAS patients
and subjects without apnoea. The current literature pro-
vides no data on the absolute count and percentages of
lymphocyte subsets in OSAS patients. Only one study is
reported on the reversible increase of CD4* lymphocytes
in OSAS patients which normalises after CPAP applica-
tion’, but the apoptosis of lymphocyte subsets of these
patients was not examined.

The aim of this study was to examine possible differ-
ences between OSAS patients and age- and body mass
index (BMI)- matched control subjects in the expression
of lymphocyte subsets and in the relative percentages
of automatic lymphocyte apoptosis.

METHODS
Study population

Subjects (n=12) with polysomnographically confirmed
OSAS (AHI=5/hour+ symptoms), but who were otherwise
healthy were initially recruited. All of them had visited the
Sleep Laboratory of the Pneumonology Department of
the Democritus University of Thrace Medical School for
investigation of breathing disturbances during sleep.
The control subjects were 12 BMI- and age-matched in-
dividuals in whom a diagnosis of OSAS was excluded by
polysomnography (AHI<5/hour). None of the participants
reported infection, injury, surgical operation, any known
collagen or haematological disease or malignancy, during
the 3 months prior to the examination. All participants
signed a form of voluntary participation and informed
consent, and the study was approved by the ethics com-
mittee of the institution.
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Definitions

Apnoea was defined as complete cessation of airflow
for 210 sec; hypopnoea as a 30% reduction in airflow
for =10 sec, accompanied by a >4% desaturation or by
an electroencephalogram (EEG) recorded arousal. The
Apnoea Hypopnoea Index (AHI) was defined as the total
number of apnoeas and hypopnoeas per hour of electro-
encephalographic sleep, and Oxygen Desaturation Index
(ODI) as the total number of oxygen desaturation (=3%)
events per hour of encephalographic sleep. OSAS patients
were considered to be those who reported symptoms
and had an AHI of =5/hour of sleep.

Polysomnographic sleep study

All participants received a full polysomnographic sleep
study (Alice 4, Respironics, Murraysville, Pennsylvania, USA)
in the Sleep Laboratory of the Pneumonology Department
of the Democritus University of Thrace Medical School,
conducted between 10 pm and 6 am. The parameters
tested were EEG, electrooculogram, electromyogram of
the submental and tibialis anterior muscles, electrocar-
diogram (ECG) (for the assessment of cardiac function and
arterial pulse), snoring (by a microphone placed at the
height of the jugular), airflow (with an oronasal thermis-
tor), oxyhaemoglobin saturation (with pulse oxymetry).
Thoracic cage and abdominal motion were recorded by
inductive plethysmography. The EEG recordings were
scored manually according to standard criteria®.

Flow cytometry and study of apoptosis

Whole venous blood samples were incubated with
the following antibodies after lysis with ammonium
chloride: CD4-FITC, CD8 PE, CD5-FITC, CD19 PE, CD45
PerCP, CD3-FITC, CD16+CD56 and appropriate isotopic
controls (BD Pharmingen). Data acquisition and analysis
was performed on a FACSCalibur, flow cytometer, using
the CellQuest Pro software (BD biosciences). The study
on apoptosis was conducted by staining with Annexin
V (BD Pharmingen) (Figure 1).

Statistical analysis

The data analysis was performed with the use of SPSS
for Windows, version 15.00 (SPSS Inc, Chicago, lllinois).
Quantitative variables were expressed as mean + standard
deviation. Student’s t-test was used to compare different
characteristics between the two groups. A value of p
<0.05 was considered statistically significant.



FIGURE 1. Analysis strategy of Annexin V expression in lym-
phocyte subsets.

RESULTS

The comparison of the anthropometric and sleep
characteristics of OSAS patients and the control subjects
is shown in Table 1.

Lymphocyte subsets

The group of OSAS patients had statistically signifi-
cantly lower T-LGL counts than the control group (p<
0.041) (Table 2). No differences were observed between
the patients and control subjects in the absolute counts
and the percentages of CD4*, CD8*, CD19*, NK, and y&

TABLE 1. Comparison between OSAS patients and control
subjects of anthropometric indices, sleep characteristics, and
daytime somnolence.

Patients Control p
(n=12) Subjects
(n=12)
AGE (years) 48.25+13.33  47.2+11.27 0.843
BMI (kg/m?) 31.78+6.17  31.33+435 0.847
ESS 11.63£5.78 6.4514.02 0.000
AHI (/hour) 31.17+£18.48 2+1.63 0.000
Average SpO,, % 90.16+3.62  93.93+1.16  0.000
Minimum SpO,, % 82.09+£10.17  90.85+1.84 0.000
t<90, %TST 12.19+£27.05 0.68+0.99 0.000

BMI=Body Mass Index, AHI= Apnoea Hypopnoea Index
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cell populations.

Apoptosis

No significant difference was observed in the percent-
age of apoptosis of the lymphocyte subsets between the
OSAS patients and the control subjects (Table 3).

DISCUSSION

This study investigated, with the use of flow cytometry,
the absolute numbers and percentages of lymphocyte
subsets, along with early apoptosis in OSAS patients and
age- and BMI-matched control subject.

The main finding was the significantly lower value
of the absolute number of T-LGLs of OSAS patients, in
comparison with that of control subjects. No significant
difference was found, however, between the two groups
regarding the percentages or the absolute numbers of

TABLE 3. Comparison between OSAS patients and control
subjects in apoptosis of different lymphocyte subsets, ex-
pressed as%.

Patients Controls P
(n=12) (n=12)
CD 4+ (%) 4.67+1.32 4.43+1.64 0.728
CD 8+ (%) 13.22+7.70 11.15£541 0.468
CD 19+ (%) 16.83+7.31 22.18+10.80  0.228
NK (%) 8.06£1.75 8.13£4.35 0.966
T-LGL (%) 9.65+2.85 8.14£6.09 0.517

TABLE 2. The absolute count of lymphocyte subsets in OSAS
patients and control subjects

Patients Control P
(n=12) Subjects
(n=12)

Total 3082.92+782.61  3423+£564.33 0.625
lymphocytes

(/mm3)

CD 4+ (/mm3)  1425.48+390.38 1555.47+449.07 0.497
CD 8+ (/mm?3)  579.20+274.68 661.80+224.21 0.478
CD 19+ (/mm?®) 501.18+240.57 586.98+255.32  0.427
NK (/mm?) 2137.63+614.29 2396.67+525.73  0.306
T-LGL (/mm?) 89.60+84.46  190.39+118.05 0.041
Yo (/mm?) 109.30£76.62  109.29+62.46  0.999
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the other lymphocyte subsets, namely: CD4+, CD8*, CD19*,
NK and y&*cells.

The decreased number of T-LGLs in the peripheral
blood is a known characteristic of various autoimmune
diseases such as rheumatoid arthritis®, psoriasis', mul-
tiple sclerosis' and diabetes mellitus'. The decreased
expression of T-LGLs is possibly generated by kinase
P13 dysfunction, which influences a wide range of cel-
lular functions, including energy metabolism, cell cycle
progression and apoptosis®®. The pathway of P13-AKT
is important for balanced regulation between survival
and apoptosis, and alterations in this pathway have
been described in many neoplasms®. A recent report has
revealed that T-LGLs exhibit constitutive production of
the proinflammatory cytokine Regulated on Activation,
Normal T Expressed and Secreted (RANTES), macrophage
inflammatory protein 1B (MIP-1pB), and interleukin-18
(IL-18). Notably, all three cytokines have been shown
to induce the phosphatidylinositol-3 kinase (P13K)'*".
Elevated P13K activity in T-LGLs is thought likely to play
an important role in the ability of the pathological cells
to avoid homeostatic apoptosis, since inhibition of this
pathway leads to apoptosis in the population of cells
harbouring the pathological clone®. In this study, how-
ever, no increased apoptosis was observed; therefore the
decrease exhibited in the T-LGL population cannot be
attributed to the defective function of P13 kinase.

One limitation of the present study is that, being in
a preliminary stage, only a small number of participants
were investigated, rendering the findings inconclusive.
In addition, other than flow cytometry no functional
methods that could elucidate further the cell population
of each subset were used. Moreover, for the apoptosis
percentage assessment a sole antibody was used for
every lymphocyte subset to evaluate the early apoptosis,
while antibodies such as 7-AAD and PI, specific for late
apoptosis detection, would have been helpful.

In conclusion, this study indicates a degree ofimmune
derangement in OSAS patients expressed as a decrease in
circulating T-LGLs. However, further research is necessary,
preferably with the evaluation of differential expression
of in OSAS patients before and after CPAP treatment, in
order to establish more strongly the interaction between
OSAS and immunity.
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MINAKAZ 1. Mikpofloloyia tTng ume{wKoTIKAG AoipwéNng oTov Yeviko MANBUoHO, Slaxpovikd.

Bartlett et al Varkey et al Brook et al Bilgin et al Lin etal
(1974) (1981) (1993) (2006) (2007)
Amopovwoelg (n) 214 93 343 54 292
Aepofia Gram (+) 44 28 157 38 105
Streptococcus spp 17 17 92 14 54
S. pneumoniae 6 70 10 6
S. pyogenes 4 5 9 0 0
S. viridans 0 0 0 34
Other streptococci 8 6 13 4 14
Staph. aureus 17 7 58 21 35
MSSA 13
MRSA 22
Enterococcus spp 5 4 4 0 15
Other Gram (+) 5 3 1
AgpopBia Gram (-) 30 19 59 16 129
Klebsiella pn 6 1 16 0 37
Pseudomonas spp 10 8 9 7 29
Escherichia coli 1 4 17 6 21
Enterobacter spp 0 3 0 0 5
Proteus spp 2 1 5 0 12
S.maltophilia 0 0 0 0 5
Acinetobacter spp 0 0 0 0 5
other Gram (-) 1 2 12 3 15
Avagpopia 140 46 127 0 51
Bacteroides spp 23 13 26 9
Prevotella spp 13 5 22 7
Fusobacterium 16 7 20 6
Peptostreptococcus 26 8 28 22
Anaerobic streptococci 15 4 12 0
other anaerobic 47 9 19 7

amattouv n 6x1 voonAeia ce ME® dev Suvatal va kabo-
SnynoelL TNV eumelpikr avTIBIOTIKA aywyr Meldr ouxva
auTA N MANPo@opia Sev gival yvwoTr KATA TN OTIYUn TNG
S1ayvwong. AvTIBETWC, 0 S1aXwPLoUOG TWV UTIECWKOTIKWY
AOWMWEEWY O€ VOGOKOUEIOKEG KAl EEWVOOOKOUEIOKEG
YiveTal eUKoAa pe Bdon To 10Topikd Tou aoBevouc.

Yne{wkotiki Aoipwén tn¢ Kowotntag (Community-
Acquired Pleural Infection, CAPI)

Aiyol peuvnTEC €XOUV MEAETIOEL TOUG AOBEVEIG e uTTE-

CwKOoTIKA Aoipwén TN KovATNTAG WG EEXWPLOTO TTANBUCO.
Tpei¢mpdopateC PeAéTeC aVESEIEAV TOUC OTPETTTOKOKKOUG
WG TOUG Kupiapxoug pikpoopyaviopoug otnv CAPL. 2Tig
Vo and auTéc, o Streptococcus milleri amopovwOnke o€
TEPIOOOTEPOUG amd To 30% Twv aoBevwv? 7. XTnv Tpitn
MEAETN, TA CUXVOTEPA UIKPORIa ATav ol TPpactvi(ovTeG
oTpeNTOKOKKOL (Streptococci viridans), ol omoiol dpwg
nieptdapPdvouv tov S.milleri?3. Ot Jerng et al €¢6&i&av o611
o€ aoBeveic pue umelwKoTIKNA Aoipwén o@eINduevn o€
TPACIVI(OVTEG OTPENMTOKOKKOUG, 0 S.milleri amotelovuoe
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TOo KUplo maBoydvo pikpofio kat tav unmelBuvog yia 1o
68% Twv TEPIMTWOoEWV?:. Ta aBpoloTIKA amoteAéopata
TWV HEAETWV AUTWV paivovTtal otov Mivaka 2. & autov
ToV MivaKa, ol TPAoIVi{ovTeG OTPEMTOKOKKOL (4%) Kato S.
milleri (22%) £¢xouv TomoBetnOei {exwplotd. Av AaBoupe
untdyn o1t o S.milleri amote)ei mepimou Ta 2/3 Twv Npa-
oWioVTWV OTPETTOKOKKWY, TOTE N GUVOAIKI] GUXVOTNTA
amopdvwong Tou Streptococcus milleri pBdavel mepimou

MINAKAZ 2. Mikpoftohoyia tng ume{wKoTIKAC Aoipwéng TG
KowoTtnTag.

Ahmed Maskell Liang

etal (2006) etal (2006) et al (2007)
Amopovwoelg (n) 16 336 55
AgpoBia Gram (+) 12 207 27
Streptococcus spp 1 176 21
S. pneumoniae 1 71 4
S. pyogenes 2 9
S. viridans 0 0 15
other streptococci 1 16 0
Staph. aureus 0 27
MSSA 20
MRSA
Enterococcus spp 0 4 1
Other Gram (+) 0
Agpofia Gram (-) 1 29 19
Klebsiella pn 1 0 5
Pseudomonas spp 0 3 1
Escherichia coli 0 11 3
Enterobacter spp 0 5 1
Proteus spp 0 6 3
S.maltophilia 0 0 1
Acinetobacter spp 0 0 1
other Gram (-) 0 4 4
Avagpofia 1 67 9
Bacteroides spp 0 16 1
Prevotella spp 0 13 1
Fusobacterium 0 19 1
Peptostreptococcus 0 9
Anaerobic 0 0
streptococci
other anaerobic 0 10 2
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T0 25%. Evélagépov ival To 6T1 0 Streptococcus pneu-
moniae oV AMOTEAE( TO GUXVOTEPO AITIO EEWVOCOKOEL-
akn¢ mveupoviag, dev gival To Kupiapxo HIKpoPLo otnv
unte{wKOTIKN Aoipwén Tng KowvoTNTAC.

I61aitepng onuaciag ftav n tikpoftoloyia tng MIST1
(First Multicenter Intrapleural Sepsis Trial) mou énuooigu-
TnKe amod toug Maskell et al?. X autr Tn peAétn ocuume-
PIANPONkKav 454 acBeveic pe ume{wKoTIKN Aoipwén Kat
n tavtonoinon tou maboyovou uikpofiov Baciotnke
o€ KAAMEPYELEC TTAEUPITIKOU UYPOU 1} OE HOPIOKEG-YEVE-
TIKEG TEXVIKEC (nucleic acid amplification) i kat ota Suo.
Ot uneCwKOTIKEG AoIPWEELC TNG KovoTNTAG OPEiAovTaV
OuxVOTEPA OE OTPENMTOKOKKOUG. O Streptococcus milleri
nrav uméuBuvog yia 1o 24%, o Streptococcus pneumoniae
yla 1o 21% Kat ol UTTOAOITTIOl GTPETTOKOKKOL Yia TO 7%
TWV TEPUTTWOEWV. Ta avagpofia Kat tTa Gram-apvnTiKa
MIkpOBLa amote oloav To 25% Kal To 9% TwV TTEPINTW-
O€WV, avTioTolya.

Mapopola amoTEAEGUATA AVAKOIVWONKAV Kal armé Toug
Ahmed et al og 16 aoBeveic ue CAPI otov Kavadd’. And
TOUG 3675 a00eveic e EEWVOCOKOEIAKH TIVEULIOVIQ, LOVO
0T0U¢ 24 (0,7%) SlayvwoTtnke ue(wKOTIKA Aoipwén. O1 16
(67%) amd auTtoU¢ gixav BeTIKEC KAANEPYELEG TTAEUPITIKOU
uypou. To cuxvotepo maboydvo ftav o Streptococcus
milleri, o omoio¢ amopovwOnke 0to 50% TWV AcBevVWV.
ANNOL OTPEMTOKOKKOL (OTPEMTOKOKKOL TNG Opadag A Kal
G) kKaAAigepyriBnkav o1o 19% Twv acBevwv. Avagpofia
pikpoPLa, Klebsiella pneumoniae, piktr pikpofiakr xAw-
pida kai Candida albicans amopovwBnkav o TOCOOTO
6% 10 Kabéva.

TéNog, ot Liang et al?® avépepav 611 o€ 46 véoug aoBe-
vei¢ pe CAPI ta ouxvoTepa HIKpORia fATav ol mpaotviovteg
OTPEMTOKOKKOL (27%). AN Gram OeTIkd UiKkpoB1a, OTwe
Streptococcus pneumoniae (7%), Streptococcus pyogenes
(4%), Staphylococcus aureus (9%) kat Enterococcus spp
(2%) amotehovoav To 22% TWV ATTOUOVWOEWV. Agpofia
Gram apvnTIKA Kat avagpofia Hikpofia kahAiepyriBnkav
0€ M0oo0oT06 35% kat 16%, avtioTtolya.

Nocokopetakr ume{wkotikn Aoipwén (Hospital-
Acquired Pleural Infection, HAPI)

To uikpoPLo mou KaAlepyeital cuxvoTeEPA OTO TTAEU-
PITIKO LUYPO ACBEVWV UE VOOOKOMELAKN UTTECWKOTIKA
Moipwén eivat o Staphylococcus aureus, cUYPwWva Pe
SV0 MPSOPATEC UENETEC TOU OUYKEKPIUEVOU TTANBUG OV
a00evwVA 3, XTIC TIEPIOOOTEPEC TIEPITTWOELG TIPOKELTAL YA
avBekTIKO oTn pebikMivn Staphylococcus aureus (MRSA).
Ta 0BpOIOTIKA ATTOTEAECUATA TWV UEAETWVY AUTWY Qaivo-
vtatotov lNivaka 3. Na akdun pia gopd yivetat avepo ot
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MINAKAX 3. MikpoftoAoyia TnG VOOOKOUEIOKIAG UTTECWKOTIKIAG
Noipwénc.

Tuetal Maskell et al
(2006) (2006)

Isolates (n) 45 60
Agpofia Gram (+) 12 40
Streptococcus spp 0 1

S. pneumoniae 0 3

S. pyogenes 0 0

S.viridans 0

other streptococci 0 4
Staph. aureus 9 21

MSSA 6

MRSA 15
Enterococcus spp 3 7
Other Gram (+) 0 0
AgpoBia Gram (-) 29 14
Klebsiella pn 4 0
Pseudomonas spp 6 3
Escherichia coli 3 2
Enterobacter spp 2 1
Proteus spp 2 2
S. maltophilia 1 0
Acinetobacter spp 4 0
other Gram (-) 0 6
Avagpopia 2 5
Bacteroides spp 1 1
Prevotella spp 0 1
Fusobacterium 0 1
Peptostreptococcus 1 0
Anaerobic streptococci 0 0
other anaerobic 0 2

N HikpoProloyia Tne Aoipwéng tou une(wkota dlapépel
onUavTikd amd Tnv avTioToln TNG MVEVHOVIOG, aKOUN
KOl OTNV TTEPIMTWON VOCOKOUELAKNE AOiHWENC.

>tn pikpoProhoyia tng HAPI amd tn MIST1, ta agpdfia
Gram BeTikd pikpSBia amotehovoav To 67% TwV ATTOO-
vwoewVv?. O Staphylococcus aureus kal ol eVTEPOKOKKOL
ATAV Ta CUXVOTEPA MIKPOPLa, urrebBuva yia To 35% kal 12%
TWV AMMOUOVWOEWY, avTioTtolya. Ta agpofia Gram apvntika
MikpOB1a amoteAoVoav T 23% TWV ATTOPOVWOEWY AANd
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nepteAdupavav mévte S1aPOPETIKOUG UIKPOOPYAVIOUOUG,
JE MooooTd anmopdvwong <5% yia tov kabéva. TENog,
MOVO TO 8% TWwV UTIECWKOTIKWV AOIHWEEWVY OPEINdTAV OF
avagpofia pikpopia.

OtTu et al 2 peAétnoav tn pikpoPlohoyia tng umelw-
KOTIKAG Moipwéng o€ 32 aoBeveic pe HAPI mou elorxOnoav
otn MEO katd ) Sidpkela pag meptodou 30 unvwv. Amo-
povwOnkav 45 SlagopeTikoi pHikpoopyaviopol. Mapoti Ta
agpofia Gram apvnTikd HiIKpofia amotehovoav 10 64%
TWV ATMTOOVWOEWY, KAVEVAC ATt TOUG evvéa SIAPOPETI-
KoU¢ Gram apvnTIKOUG UIKPOOPYAVIOHOUG SEV EUPAVIOE
TTOOOOTO amopovwong >13%. Ad Tnv AAAN TAELPQ,
T0 20% Twv UTTECWKOTIKWV AOIHWEEWY OPEINOTAV OTOV
Staphylococcus aureus, o omoiog Atav Kal To GUXVOTEPO
MikpSBIo. Avagpdfia pikpofia aveupéBnkav oto 8% twv
BeTIKWV KAOANEPYELWDV.

«STREPTOCOCCUS MILLERI»

Av kal o Streptococcus milleri eival To ouxvotepo
aitio tng CAPI, To yeyovog oti n emimtwon tng CAPI givat
untepSimAdoia amo autr tng HAPI tov KaB1oTtd 1o ouxvo-
TEPO MABOYOVO UIKPORI0 0TO GUVOAO TWV UTTE(WKOTIKWV
Mopwéewv % NMa auto To Aoyo Ba avagpepBolv 6w ta
1Mo evOIaQEPOVTA XOPAKTNPIOTIKA auTOU TOU HIKPOOP-
YQVIOHOU.

0“Streptococcus milleri”w¢ pukpoPrako idog

Méxpt ta TéAn Tou 1980, Ta Sidpopa €idn Twv oTPE-
TITOKOKKWV Xapaktnpifovtav kal taivopouvtav e faon
Aiya xapaktnploTikd, Ta omoia mpoadiopifovTtav eUKoAa
amo Toug MIKPoBLoAdyoug kal iepleAdpBavay Tny IKavo-
NTA yla aipodAuon kat S1apopeC 0poNOYIKEC SOKIUAGIEC.
‘Opwg, 6Tav e€€TACTNKAV TTEPICOOTEPA XAPAKTNPIOTIKA
TWV PIKPoRiwv autwy, S1amoTtwonkKe 4Tl yla KATTOIOUG
OTPENTOKOKKOUG OV EMAPKOUOAV N ALUOAUTIKH IKAVO-
TNTa Kal ol 0poAoyikéG SoKIPaoieg yia va diakplBolv
a6 Toug urtdAotrmoud. H opdda tou Streptococcus milleri
amoTeAEl ioWG TO TTO XAPAKTNPLOTIKO Tapddelypa autol
TOU yeyovoToc %,

H ovopaoia «Streptococcus milleri» xpnotpomot0nke
Ylampwtn popd to 1956 amd tov Guthof ¥ yia va meptypd-
YEL UN-AIOAUTIKOUG OTPEMTOKOKKOUG TTOU amTopovwOnKav
amnd aoOeVeiC e OTOUATIKEG AOIUWEELG KAL ETTIAEXTNKE TIPOG
TN Tou pikpoBloAdyou WD Miller. To 1972, ot Colman
kat Williams® mpdtevav tnv évtaén Twv oTEAEXWV TOU
Guthof o€ pia opdda AAWV UN-AIHOAUTIKWY OTEAEXWV
ME TTapOMOola PUOIOAOYIKA Kal SOUIKA XOPAKTNEIOTIKA.
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Sxohiaoav mavTwe OTL Ta SIKA TOUG OTENEXN EiXAV LEYAAN
OPONOYIKI ETEPOYEVELD APOU umopei va e€€ppalav avTi-
yova A, C, F i G katd Lancefield, Sidpopa dAAa avtiyéva
1 KaLva pny gixav avixveuolpa avtiyéva. EKtog ano auto,
Siariotwoav &1L KATToLa amd TA PN-AIUOAUTIKA OTEAEXN TOU
S.milleri mapouacialav MOANEC OUOIOTNTEC IE OPIOUEVOUC
B-aipoAuTikoUG OTPENMTOKOKKOUCG. 1a auTd To Adyo Tipo-
Tevav va anodoBei n ovopaacia «S.milleri» kal og autd ta
B-aipoAuTika otehéxn. Eivat avepd otin 16éa tou «Strep-
tococcus milleri» w¢ Eexwplotd UikpoPlako idog nTav KATL
TIPWTOTIOPIAKO Yla TNV EMOXN €Keivn. O1 EpeuvNTEG AUTOI
OUMTTEPIEAAPAV HIKPOOPYAVIOHOUG HE S1aPOopETIKA Opo-
AOYIKA XOPAKTNPIOTIKE, aveédpTnTa amo TNV AloAUTIKN
TOUG IKAVOTNTA, O £va VEO UIKPOPLako idog Baot{opevol
HOVO OTIC PUOIONOYIKEG TOUG OUOLIOTNTEG,.

To 1977, o Facklam?® mpoTtelve ol IKpoopyaviooi
pe To dvopa «S. milleri» va xwpiotoly, avaloya pe tnv
IKAvOTNTA Toug va peTaBoAilouv Aaktoln, og duo €idn:
Tov «Streptococcus intermedius» (petaBoAilel A\aktdln)
Kal Tov «Streptococcus anginosus-constellatus» (dgv pe-
TapoAiCet A\aktoln). H peAétn Tou opwe Sev oupmepiéafe
Ta B-atpoAuTikd oteNéxn Tou S.milleri. Etol, To 1984 otnv
avaBewpnuévn ovopatoloyia Tou, Ta oteAéXn Tou S.milleri
mou petafoAifouv Aaktdln ovopdoTtnkav «S.intermediusy,
gkeiva mou dgv €xouv TNV IKAVOTNTA PETABOAMGHOU Aa-
K16{ng ovopdaoTnkav «S.constellatus» kai ta B-atoAuTika
oTeNEXN TTHPAV TNV ovopacia «S.anginosus»*, Tpia xpoévia
apyotepa, ot Coykendall et al’' Baci{opevol og peNETEG
TOU UIKPORIaKOU YeVETIKOU UAIKOU (UBp1diouog DNA),
mPATEIVAV TNV EMAVEVOTIOINCN TWV S1APOPWY GTPENMTO-
KOKKWV e To dvopa S.milleri o€ éva exwploTto pikpoPlako
€ibo¢ mou Ba épepe To Ovopa «Streptococcus anginosus».
TNV o mPoAcPaATn avabswpnuévn ovouatoloyia tou, o
Facklam 32 anmo6éyTnke TNV ovopaaia «S. anginosus» yia
Hia opada mpactviCovtwy OTPEMTOKOKKWY TTOU TTEPIAA -
Bavel tpia SiagopeTikd pikpoflakd gidn (S.anginosus,
S.constellatus kat S.intermedius) kat TOAAG umto-€idn. Av
Kat n ovopatoloyia tou Facklam gival yevikwg amodektn
oTig HMA, ot Eupwmaiol cuyypa@eic mpoTipgoUv Tnv ovo-
paoia «Streptococcus milleri»?,

Mikpoptoloyikd YapaktnpioTikd tou «S. milleri»

Ave€apTnTwG ovopaTtoloyiag, N avayvwplon Twv
MIKPOOPYAVICUWY TIOU GEPOULV TNV ovouaaia «S.milleri»
BacileTtal otnV IKAVOTNTA TOUC va TTAPAYoUV AKETOVN
amno tn YAukoln, va petafolifouv Aaktodn, Tpexalodn,
olaAioivn Kat 6oukpoln, Katva udpoAUouv TNV ECKOUAIVN
Kal TNV apywivn. ZuviBw¢ oxnuati{ouv UIKPOATTOLKIES
(Stapétpou 0,5 mm) ol oToieg €X0UV HOAIC TO HMIOU 1
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Ta 2/3 ™G SIAPETPOU TWV ATIOIKIWV TTOU oXnuati(ouv
Ol UTTONOLTTOL OTPEMTOKOKKOL. Z€ OPIOUEVEC TIEPITTTWOELC
€XOUV MIa XOPAKTNPIOTIKA oopn Kapauéhag. To Stolei-
810 Tou dvBpaka emrtayUvel TNV avantuén Toug 1 gival
amaPAiTNTO YA TNV AVATTITUEN OPICUEVWY OTEAEXWV KAl
Yla auTto To AOYO PEPIKEG POoPEC eKAauBavovTtal AavOa-
OMéva w¢ avagpofiol OTPeMTOKOKKOI®E, H Gram xpwon
amokaAUTITel Gram OeTIKA o@AIPIKA 1] WOELSH KUTTApA
mou oxnuatiCouv ahuoouc ) Cevyn. Mapd T uoioho-
YIKEG TOUC OUOLOTNTEC, Ol MIKpOoOopYyaviouoi TnG opddag
S.milleri eppavi{ouv peydAn @AIVOTUTIIKE ETEPOYEVELQ.
Mapouaoidlouv diagopa mpdTuna aipdéiuong (a,f kat
y), SlagopeTikd avtiyova katd Lancefield (A, C, F, G kat
MN-avIXVeLOLUA) KAl IKAVOTNTA PETABOACHOU TTOIKIANIAG
OaKXAPWV2,

Adxpion Twv pehwv T opddac «S. milleri»

Ané Tn ottyun) mou Ba avixveuBei o S.milleri, ot pikpo-
BloAdéyol pmopouv oxeTikd eUKoAa va S1aKPivouv yla TTolo
amnod ta Tpia Hkpofia tne opddag mpodkeltal, faci{ouevol
OTA PAIVOTUTIIKA XOPAKTNPIOTIKA TOU AMOUOVWOEVTOG
Hikpofiou**. Emiong, oTto umdplo KukAopopouv Stlapopa
OUOTHMATA TAUTOTIOINONG YO AUTO TO CKOTIO KAl UEPLKA
amd autd gugavifouv uPnAd MOCOOTO CUPPWVIAC HE
TIC oUMPaTIKEG HEBGSOUC. TENOC, Hia OEIPA HOPLOKWV-
YEVETIKWV TEXVIKWV (polymerase chain reaction assays,
PCR) mou €xouv avamTtuxBei yla tnv avixveuon mpactvi-
{ovVTwV OTPENMTOKOKKWVY o€ emimedo €idoug kal opadac,
Ba urmopouoav va pavouv Xpriolues otn dtakpion petadld
S.constellatus, S.intermedius kat S.anginosus®-38,

Khvikiy onpacia tou «S. milleri»

O S.milleri gival évag HIKpoOPYAVIGUOC TTOU TIEPIAA -
Bavetal otn @uotloloyikr xAwpida Tou avamveusTIKOU
OWANVQ, TOU YOOTPEVTEPIKOU GWANVA KAl TOU KOATIOU.
MapoAa autd, o 15-30% TwWV QUOIOAOYIKWY ATOUWV
pmopei va Spacel wg maboyovo Hikpofo® ! kat va mpo-
KOAETEL AOIMWEEIC ECWTEPIKWV OPYAVWYV KAl ETTIMOAUVON
OWHATIKWV Lypwv. Exel evoxoroinBei wg 1o ouxvdtePO
MIKPOPI10 G€ AmOCTHATA TOU EYKEPANOU*, eV O€ AANEC
Snuoolieloelg éxel avagepOei we aitio punviyyitidag, eyke-
QPANKWY OMTOOTNHATWVS*, amooTNUATWY NTTATOC ™ Kal
okwANnkoelditdac®®®'. Emmhéov, éva otélexog S.milleri
1ou HeTaBoAilel pavviTOAN Kal aveupiokeTal cUXVA OTN
¥Awpida Tou kOATIoU, 