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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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Interferon-gamma for the treatment
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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



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

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

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

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
4]
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



34
1,0
2 Group|
1 e B
E “aw =
. H - )
08 I|5 e
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 11225 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.

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.
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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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MEPIAHWH. H pikpoBiakn Aoipwén Tou ume{wkota gival pia maaid
V600G n omoia cuveyilel va xapaktnpiletal and Ovntétnra mouv umep-
Baivel To 15%. Eival cuxvoTtepn 0TOUG APPEVEC KAl 0TOUG aoOEeVeig
HE 10TopIKO cakyapwdoug diapntn, Kakordsiag  ahkkooAiouov. H
uikpoprohoyia TnG ume{wKOTIKAG AOipwENG TapoUTiaoe apKETEC aM-
Aayéc Tig Tehevtaieg dekaeTie. Mapdti n KAANEPYELA TOU IAEUPITIKOU
vypou amotelei Ty e§€taon eKAOyNG yia T avixveuon HikpoBiwv
OTO MAEUPITIKO LYPO, Hoplakég MéBodol omwe n PCR epgavifouv
peyalutepn gvaiodnoia (75% évavtt 60%). H eEwvoookopelakn
(CAPI) kau n voookopetakn (HAPI) une{wkoTikn Aoipwén diapépouv
T000 MOAU 0N pikpoBiloloyia Kal T BvnToTNTA TOUG, WOTE TPEMEL VA
e€etalovral wg S1a@opeTIKA KAVIKG cUvdpopa. H pikpoBloloyia ko
Twv 600 Slagépel and autn Thg mvevpoviag. O Streptococcus milleri
gival To ouxvoTepo HikpoPio otnv CAPI akoAouBoupevog amd Tov
Streptococcus pneumoniae. Ta guxvotepa pikpofia otn HAPI givat
o Staphylococcus aureus, cuvriBwg MRSA, kat o Enterococcus spp.
Agdopévou 6tin CAPI givan uxvotepn amé Tnv HAPI, o Streptococcus
milleri euBUvetat yia tnv mAeloPn@ia Twv uUME{WKOTIKWV AOIHWEEWV.
H opdda tou «Streptococcus milleri» mepihapBavel Tov Streptococcus
anginosus, Tov Streptococcus constellatus ka1 Tov Streptococcus
intermedius. Ta 18laitepa XapaKTNPIGTIKA TWV MIKPOBiwv auTwy
EMTPETOUV TNV TPOKANGN TTUOYOVWV KAl VEKPWTIKWV AOIWEEWV.
H avtipetwmon tng ume{wkoTIKNAG Aoipwéng meptAapBavel Kupiwg
TNV MAPOXETEUCH TOU HOAUGHEVOU UTTE(WKOTIKOU UYPOU KAl TN XOpN-
ynon avtiBlotikwv. H yvwaon tng pikpoBloloyiag tng ume{wKOTIKNAG
Moipwénc amotelei xpriotpo epyaleio otnv emAoyn TG KATaAAnAng
avTIHIKPOBIaKNAG aywyne. Mveupuwy 2009, 22(1):46-53.

EIZATQrH

H uikpofiakn Aoipwén tou unmelwkota MePIypAPNKE yla TPWTN opd
otnv Apxaia EANAGSa amé tov Immokpdtn'. AKOUN Kat orjepa TpooBArel éva
ONUAVTIKO aplBud evnAikwy, He LEYAAUTEPN CUXVOTNTA EPPAVIONG OTOUG
Aappeveg EvavTl Twv BnAéwv (avatoyia 2:1) Kat 6Toug aobeveiG pe IOTOPIKO
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ocakxapwdoug S1apnTn, kakonBelag rj AAKOOAIGHOU?3, Av
Kat 814 opEC KATAGTATELS, OTIWG XEIPOUPYIKEC ETIEUPATELC,
Tpavua, Sidtpnon olooPAYOoU, AUTOUATOC TIVEUHOOW-
pakag, mapakévinon NUIBwpakiou, uTTOSIAEPAYUATIKA
Moipwén kat pikpoBiatyia propei va mpokalécouv Aoipwén
Tou une{wkAOTA, N CLUXVOTEPN aAlTia gival n veupovia,
€VOXOTTIOIOUMEVN YA TO 50-75% Twv mepimtwoswv', H
GUVOAIKN BvNTOTNTA AUTAC TNG VOOOU TTAPAMEVEL UPNAR
(>15%)**°. O1 VOOOKOMEIOKEG MOIHWEELS Kal N eYAAN NAIKia
oxetiCovtal ue uPnAdétepn BvntdTNTA*.

To gumuNuaA Kat 1 EMITAEYUEVN TIAPATIVEULIOVIKH GUA-
Aoyn amoteAouv ta SUo KUpLa KAWVIKA cUvOpopa TTou
oxetiCovtal pe evOoBwPaKIKEG HIKPOPBLaKEG AolpwEelS'.
Kat ta 6vo xapaktnpeifovtal amd tn GUANOYR HEYAANG
TTOCOTNTAG VYPOU KAl TNV EVATTOBECN IVIKAG KATA UAKOG
Tou umnelwkoTa. O memaxuopévoc ume{wkotag meplopilel
Ox1 pévo tnv €€060 CO, amd tnv uTe(WKOTIKA KOIAGTNTA
aAAd kat Tny gicodo O, o autryy, odnywvtag otn dnpi-
oupyia evog evooUme(WKOTIKOU 0&eWTIKOU-avagPOPIou
nmepiBailovtoc’. H Bepaneia ouviotatal Kupiwg otnv
TIOPOXETEUGT TOU POAUCHEVOU UTTECWKOTIKOU UYPOU Kal
oTn Xopriynon KatdAAnAng avtiBIoTikAg aywyng. EmmAéoy,
o€ 14-40% Twv aoOeVWV amatTeital XEIPOUPYIKN TTAPEH-
Baon®?. Ot un-emmAEYPEVEC TTAPATIVEULIOVIKEG CUANOYEC
Sev mapouaotalouv euprjpata une(WKOTIKNAG Aoipwéng Kat
ouVRBWC LTTOXWPEOUV POVO e avTIBIOTIKA aywyr'.

Adgpopeg peléteg éxouv Seifel 61 n uikpoBloloyia
NG UMeCWKOTIKAG AoipwéNng mapouciace apKeTEG alha-
Yé¢ katd tn Sldpkela Twv TeAeuTaiwv dekagtiwv. Mpv
TNV avakAaAuyn Twv avtiBloTiKwy, Ta HIKpoRLa Tou ano-
MOVWVOVTAV IO CUXVA amd TO TTAEUPITIKO LYPO ATAV O
Streptococcus pneumoniae (60-70%) kai o Streptococcus
hemolyticus™. Meta&u 1955 kat 1965, o Staphylococcus
aureus aTTOTEAOUCE TO TIIO CUXVO AiTIO UTTECWKOTIKNAG
Moipwéng, ywa va emepaoTtei oTIC apxég Tou 1970 amod
Ta avagpofia pikpoBla®, Ta tehevutaia 20 xpodvia, Ta
agpofia pikpoPla emaviABav otnv mpwtn Béon Twv
ATTOOVWOEWVY amd TO TTAEUPITIKO LYPO' 3. MpdopaTteg
peNéTEG kaTaTtAooouy Tov Streptococcus milleri wg To
OUXVOTEPO AiTIo UTTECWKOTIKAG Aoipwénc>.

2KOTOG AUTAG TNG AVAOKOTTNONG Eival va Kataypayel
Ta vedTeEPa Oedopéva OXETIKA HE TN MIKpoBloAoyia TG
Aoipwéng Tou unelwkdTa Kal va e0Tidoel ota 1dlaitepa
XOPOKTNPIOTIKA Tou Streptococcus milleri.

MIKPOBIOAOTIA THX YMEZOQKOTIKHZ
NOIMQ=HZ

Tavtomoinon tov umebBuvou pikpoPiov

H Gram xpwon kat n KaAAépyela amoteAouV yia Se-
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KaeTieg TN nEB0SO eKAOYNG yia TNV avixveuon UikpoBiwv
OTO TAEUPITIKO LYPO. O1 KOIVEC KAANIEPYELEC TTAEUPITIKOU
vypov, 1blaitepa emi mPoOo@aATNS APYNG aAvTIPIOTIKWY,
€xouv xaunAn evaiebnaia, n omoia pe SuckoAia ayyilet
T0 60% oOTav Ta Seiypata evopBaluilovtal ameudei-
ag og Sdoxeia alpokarMépyelag™. H tautoxpovn Angn
KOAMEPYEIWV TTEPIPEPIKOU AipaTog pumopei va auénoet
Tn ouxvOTNTA TAUTOTIOINGNG TOU TTaboyovou pikpoBiou
€VW oL KAANEPYELEG TITUEAWV Eival MlyOTEPO OUXVA DETIKEG
o€ OUYKPLON HE TIC KAANIEPYELEG TTAEUPITIKOU LYPOU” 'S,
AlAQOoPEG ANNEG TEXVIKEG OTIWG N AVACTPOPN AVOTONAE-
KTPOQOPNON, N GUECN AEPLOGC-LYPN XPWHATOYPAPia, N
HE€B0SOC TNG AVOCOXPWHATOYPAPIKNAG MEUPBPAVNG KaL N
KUTTOPOMETPia porig Sev @aiveTal va UTTEPEXOUV KABWG
n XPNopodTNTA TOUG TEPLopileTal OTNV AVIXVEUOH OU-
YKEKPIMEVWY UIKPOBiwv'®™, Emi Tou MapovTog, gpaiveTat
OTI Ol LOPIOKEC-YEVETIKEG UEBOSOL Exouv TNV LYNASTEPN
gvaloOnoia (¢wg 75%) otnv avixveuon HiKpoRiwv oTo
TIAEUPITIKO LYPO*%, TPETIEL VA TOVIOTEI TTAVTWG OTL N KAA-
Aépyela Tou MAgUPITIKOU LYPOU €ival n Hovn e€€Taon mou
TaPEXEL TNV EvaloOnacia Tou amopovouuevou pikpofiou
ota S1apopa avTIBIoTIKA.

KaBopiopd twv drapopetikwv mnbuopiakwv opddwy

MEeMNETEC TWV TEAEUTAIWV ETWV AVAPEPOUV ia av-
&€non Twv VOOOKOUEIaKWY Gram-apvnTIKWV UIKpoRiwv
OTIC KAANEPYELEC TTAEUPITIKOU LYPOU amod acBeveic mou
avrkouv otov evijAiko mAnBuoud (Mivakag 1)222. Autn
n mapatnEnon o€ cuvduaoud UE TO OTL 0 APIBPOC TWV
VOONAEVOUEVWY A0OEVWV Kal TWV TPOPIUwWV ISpUUATWY
uyeiag éxel au€nBei ta teAeutaia xpovia, uoSnAwvel 6Tt
mBavdTaTa UTIAPXOUV TIEPIGCOTEPEC ATTO [idl UTTO-OASES
OTOV YEVIKO TANBUOMO. AuTH N untéBeon emPBePatwbdnke
amno ) pehétn MISTT (First Multicenter Intrapleural Sepsis
Trial), n omoia SiamioTwoe 611N e€wvoookopelakr (Commu-
nity-Acquired Pleural Infection, CAPI) kal n vOGOKOUELOKN
(Hospital-Acquired Pleural Infection, HAPI) une{wkoTikn
Aoipwén dlagépouv 1660 MOAU 0TN pikpoBLloloyia kattn
BvnToTNTda Toug, WoTe Tpémel va e€eTdlovtal we Stago-
PETIKA KAIVIKA oUVOpouaZ.

Ala@opéc otn HikpoPlohoyia TG unme(WKOTIKNC Aoipw-
&nc éxouv Bpedei kat peTa&y acBevwv mou voonAevovTal
EVTOC Kal €KTOC ME®. ZTouc aoBeveic tng MEO amopovwvo-
vTtal ouxvotepa Gram (-) uikpdPBia kat methicillin-resistant
Staphylococcus aureus (MRSA):. Autr n mapatripnon
OUUQWVEL pe Ta euprjuata TG MIST1 6Tt ot UTE(WKOTIKEC
Mopwéelg mou ogpeilovtal og Gram (-) pikpoPia kat MRSA
£Xouv XelpodTEPN TIPOYVWonN? Mapoha autd, n Sidkpion
Twv aoBevwv pe une(wKoTIKA Aoipwén o€ ekeivoug Tou
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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, £xel evoxomolnBei yia duo mepmTw-
OEIG VEOYVIKIAG onYNG. Av kat Sev amoTteAei ouyvo aitio
evdokapditidag kal pikpoflaipiog, n amoudvwor Tou
o€ KOAMEPYELEG AIHATOC TIPETIEL VA €YEipel TNV uTToYia
Umapéng amooTAMATOC, TO omoio Spa W TTNYN TNG HI-
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Kpoflauiag?®>3-%5, Ot Whiley et al avagépouv 011 kabéva
amno ta Tpia piIkpoBia Tng opadag tou S.milleri Teivel va
QTTOLOVWVETAL CUXVOTEPA QMO OUYKEKPIMEVEG TTIEPLOXEG
Tou owHATOC. O S.anginosus AVEUPICKETAL CUXVOTEPO OTOV
OUPOYEVVNTIKO KAL YAOTPEVTEPIKO OWARVQ, 0 S. constella-
tus 0TO AVATVEUOTIKO GUCTN A OAAG Kal O€ TIOANEG AAAEC
TIEPIOXEC EVW O S.intermedius ouvrBwg aveupioketal o
EYKEPAAIKA KAl NTTATIKA ATTOCTHATA,

O18wpakikég dolpwéelg e€aitiag Tou S.milleri amoteAovv
70 10-32% OAWV TWV AOINWEEWV TTOU 0PEiAoVTAL OTOV OU-
YKEKPIUEVO UIKPOOPYAVIOHUO®>>® Kall TO 24-57% OAWV TwV
TTUOYOVWV BwPaKIKWV AolpwEewve®s’, H o ouyxvri popen
Bwpakikng Aoipwéng mou mpokalei o S.milleri givat To
EUTTUNA, JUE CUXVOTNTA £WG 78%°%°86264 H necoBwpakitida
KOIL TO TIVEUMOVIKO amOOTN A ATTOTEAOUV AYOTEPO CUXVEG
ekdnAwoelC. Ta pikpdRla autd eBdavouy oTnv UTTECWKOTIKN
KOINOTNTA €(TE HEOW EIGPOPNONC OTOUATIKWY EKKPICEWV 1
HE AUESO EVOPOANUIONO PETA ATTO TPAUKA 1] XEIPOUPYEIO
€[T€ KOTA CUVEXELQ LOTWV OTTO TIAPAKEIEVN €0TIA POAUVONG
N, TENOG, péow alpatoyevoug Staomopdg .

Aowpoydvog duvapn

H tdon tou Streptococcus milleri va mpokaAei muwdelc
AopWEEIC eival yvwoTn amo mahaid*24346-4957 O akpiReic
maBoyeveTikoi pnxaviopoi Sev ival andAuta yvwoToi. MNa-
POAA QUTA, TIPOCPATEC EpeUVEC amokaAupav étto S.milleri
€xel MoAuAp10ueg hotpoydveg 1dtdtnteg (Mivakag 4)

Katapxnv, éxet amodetxBei 011 ta péAn tng opadag tou
S.milleri eppaviouv kamola 181aiTepa XapaKTNPIOTIKA
avantuéng. Exouv Tnv IKAVOTNTA va avantuooovTal Og
o&ewTIKA TEPIBANOVTA, OTIWE AUTA TWV EUMTUNUATWY Kal
Twv amooTndTwy 5. EmmAéoy, in vivo Kal in vitro épeuveg
€6e1€av 6T Si1dgopa alla pikpoPia onwe n Eikenella
corrodens, To Fusobacterium nucleatum kat n Prevotella
intermedia pumopei va cuvepydalovtal pe Tov S.milleri yia
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NV MpdkAnon muoyévwv Aotuwewvee8, Ta uéAn Tng
oudadag S.milleri xpnotpomoloUv pla «xNpIKR» YAwooa
Y1a VA ETIKOIVWVOUV PETAE) TOUG HECW HOPIWV-ONUATWV.
H Siadikacia autr mou ovoudletal quorum sensing (QS)
ouviotatal otn pUBUIoN TNE EKPPACNC SIAPOPWY UIKPO-
Brakwv yovidiwv péow UIKPWV popiwv-onuatodotwy, mou
kaAoUvTal autoppuBuIoTé (autoinducers, Al). Av kat ot
TIEPIOCOTEPOL AUTOPPUOULOTEG SIEUKOAUVOULV TNV ETTIKOL-
vwvia HeTadl otelexwv Tou idlou HikpoBilakou gidoug, o
auToppLBUIoTAC Al-2 eMITPETEL TNV EMKOWVWVIA PETALD
Sla@opeTikwv piIKpoPlakwy eldwv. Exel amodeixOei ot
0 autoppudBuIoTAC Al-2 emnpedlel Tnv evalcdnoia Tou
S.milleri ota avtifloTika eviw mBavotata maiel onUaAvTIKO
PONO OTIC CUVEPYIKEG AOLUWEELC.

MoikiAAo1 evdoyeveic mapdayovteg Ba pmopovoav
emiong va e§nynoouv tn onUAvTiky Aotpoyovo duvapn
QAUTAC TNG MIKPOPILakNG oddac. ONol 0l OTPETTTOKOKKOL,
oupmepidapPavopévou kattou S.milleri, ekppdalouv otnv
KUTTOPIKH TOUG EM@Avela popta mpookoAAnong (adhesins),
Ta omoia S1EUKOAUVOUV TNV IPOOKOAAN T Toug o€ Sidgpopa
unooTtpwpata ’°. H mpookAAANoN Kal 0 ammoIKIGUOG ammoTe-
AoUv mBavotata Bacikr mpolmeBeon mpv Tn UIKPOPIaKN
AiNBnon twv 1oTWV Katd TV €£ENEN piag Aoipwéng 7.
To avtyovo I/11 (Ag I/11) amotelei pia opada mpwteiviv
mou mapouctalouv SOMIKN Kal AVTIYOVIKI CUYYEVELD
peTa&L Toug Kal BpiokovTal 0TV KUTTAPIKI EMQAVEIA
Tou S.intermedius Kal OpOUEVWVY AANWY OTPEMTOKOKKWV.
Mepikég and Tig moAamAég Spdoelg Tou Ag I/1l eivat n
IKAVOTNTA Tou va cuvdéeTtal og SIOAUTEC EEWKUTTAPLEC
YAUKOTIPWTEIVEG KAl KUTTAPIKOUG UTTOSOXEIG TOU EevioTh,
va S1EUKOAUVEL TN ouvdBpolon pe AAAa HIKpoPia, va al-
AnAemdpd pe MPwTEIVEG TN OLEAOU KAl VA EVEPYOTIOLEL
Ta JOVOKUTTAPA. H IKavoTnTa TwV CTPENMTOKOKKWY va
amolkifouv Kat va emPiwvouv péoa To avlpwmivo cwua
mBavov va oxetiletal pe 1o Ag I/1l 72.'ONa ta péAn NG

MINAKAZ 4. MNapdyovteg mou kaBopiouv Tn Aotpoyovo duvaun tou «S. milleri»

XapakTneIoTIKA avantuéng

Ev8oyeveic mapayovreg

AvocooloyiKoi TapAayovteg

o [KavdTNTA VO QvaNTUOCETAL OE OEEWTIKO @ LOPIA TTIPOOKOAANGCNG

® AMOMTWON AEUPOKUTTAPWY

nepIBArov -Ag I/l - umepavtyéva

o TayUtepoC MOAAMAAGIOOUOC O MIKTEC  ® TTOAUCOKXAPISIKA KAya o | TOMAMAAGIAGHOC NEPPOKUTTAPWY
hotpwéerg o TIupoyeveic e§wTtoiveg - 90 kDa protein

e quorum sensing (QS) / avtiotaon ota - intermedilysin o [Tapaywyr KUTTAPOKIVWV Ao T HOVOKUTTAPA
avtiBlotika o uUSpoAuTIKA évlupa - Si-HLP
- Al-2 signaling - vahoupovidaon o | QayoKUTTGPWON Mo Ta TOAUMTPPOTTUPNVA

- Seo€upifovoukAedon
- ooUAQATACN TNG Xov&poTlTivng

- olahiddon
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opdadag S. milleri €xouv Tnv IkavdTnTa va cuvééovtal otn
PIUTTPOVEKTIVN LECW AUTAG TNG ETTIPAVEIAKNG TTIPWTEIVNG,
EVW OPIOPEVA ATTO AUTA UTTOPOUV ETTIONG va cuvdéovTal
0& CUMITAOKQ QLHOTTETAAIWV-IVIKNG, 08 OpOUBOUG IVIKNG KAl
oto vwdoyovo’' 73, Autr n 181éTNTd Toug Ba purmopovoe va
givat umrevBuvn yla TN Snuioupyia CUPPUOEWY KATA TNV
e€€NEN TNG uneCWKOTIKNAG AoinwéNG, av Kat auTtd Sev éxel
amodeixBei akdun. EmmpooBeta, n mohuoakxapiSikn kaya
TIOU P£POUV Ta TEPLOCOTEPA OTEAEXN TOU S.miilleri, Toug
Sivel Tn SuvaTdTNTA VA AmOPEUYOUV TN YAYOKUTTAPWON
kal va moAAamAacidlovTal HETA TNV TPOOKOAANGH TOUC
OTOUG KATECTPAUMUEVOUC IOTOUG ™,

H mapaywyn mupoyevwyv e§wtoviv gival éva kovd
XOPAKTNPLIOTIKO OMWV TWV OTPEMTOKOKKWV'>. H intermedi-
lysin givai n povn €181kn yla Tov avBpwio KUTTAPOAUTIKN
To&ivn Tou éxel Eplypa@ei o€ oxéon pe Tov S.milleri.
MNapdyetal povo amno tov S.intermedius kat epeavilel
loxupn alpoAuTIK Spdaon évavTi Twv avBpwIelwy epu-
Bpokuttapwv’e. EmmAéov, ta péAn tng opadag S. milleri
mapAyouv Hia molkIAAia udpoAuTIKWY ev(UuwWY, 6TTWG
valoupoviddon, 6eofupiBovoukAedcn, CouA@ataon
NG xovdpoitivng kat olahiddon, Ta omoia mai(ouv ommou-
Saio poAo 6TNn peucTomoinon TWV IGTWY, TN dnuioupyia
AMOOTNUATWY Kal TNV €MéKTAON TNG Aoipwéng oTtoug
TTOPOKE(MEVOUC IOTOUG 772,

YTapXOUV OPIOUEVEC EVOLAPEPOUTEC AVAPOPEG OXETIKA
pe TNV aAAnAenidpaon tou S. milleri pe To avooomnointiko
ovoTtnua tou EevioTn. Ta «utepavTyova» (superantigens)
amoTeAOUV {OW¢ évav ard TOUC IO ONHAVTIKOUC AOLUO-
yoévoug mapdyovteg tou S. milleri. NMephapfdavouv pia
€TEPOYEVN opada popiwy, Ta omoia pmopouv va Sieyei-
POUV CUYKEKPIEVOUC UTTOTTANBUGOUC AEUPOKUTTAPWY
Kall va TTIPOoKAAéooLV TO BAvaTd Toug péow amdntwonge.
Mia mpwteivn, Bdpoug 90-kDa, mou amopovwOnke ano
Tov S.intermedius KATAOTENEL TOV TTOAAATIAQGIAGO TWV
AEUPOKUTTAPWV Kal TwV IvoPAaoTwve'. Mia dAANn opada
TPWTEVWV mou kaAouvtal HLPs (histone-like DNA binding
proteins) kat peAetriOnkav otov S. intermedius (Si-HLP),
TIPOKAAOUV TNV TTApAywyr TPOPAEYUOVWOWY KUTTA-
POKIVWVEZ, TENOG, éxel amodelxOei 0TI oplopéva oTeNEXN
Tou S. milleri £xouv TV IkKavOTNTA Va KATACTEANOULV TN
(PAYOKUTTAPWON TOUG O Ta TTOAUOPPOTTUPNVA AEVU-
KOKUTTOpa®84,

Emdoyn avuiBlotikwv

Ta péAn Tnc opdadac S.milleri Atav yevikwe evaicbnta
otV meVIKIAAivn, pe MIC<0,06 pg/ml yia tnv mevikizAivn
G, €wg TIG apxéG Tou 1980 & 86 EkToTe, avagpépeTal pia
ouVEXWCE auéavopevn in vitro avtiotaon oTtnv MeVIKIANvn
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G kal TI§ urohoimeg B-AaKTAUES, 18iwg o0Ta OTEAEXN TOU
S.anginosus kai Tou S.intermedius. Exel meptypagei, emiong,
avTioTtaon otnv epuBpouUKivn Kal TNV KAIVEapUKivn®”se,
21NV KAVIKR TTPpAEN ot Aolpwéelg mou ogeilovtal otov
S.milleri avtamokpivovtal KaAd oTI¢ KEQANooTTopivec.
Emopévwe, pia Kepaloomopivn fj ApIVOTIEVIKIAAIVN HE
avaoToAéa TG B-Aaktapdong anmotelei KaAr emioyn yla
VA KAAUPEL TA aVOEKTIKA 0 TNV TIEVIKIANIVN OTEAEXN TOUL “S.
milleri”. O cuvduAoPOC AUTWY TWV AVTIBIOTIKWY UE Evav
mrapdyovTta évavTi avagpofiwy pIKpofiwy mapéxel emapkn
kAaAuyn otnv ume{wkoTIKr Aoipwén tng kowvéTnTac™. Xe
000eveiq pe alepyia OTIG B-AAKTAPEG UTTOPOUV va Xopnyn-
BoUv evaAakTikd Bavkopukivn i KAiveapukivn. Otvedtepeg
KIVOAOVEG Kal n quinupristin-dalfopristin pmopouv emiong
va xpnotponoinBouv og Aolpwéelc amo S. milleri® 2, Mpémnel
VA TOVIOTEl TAVTWG OTL TTAPd TNV KATAAANAN avTIBLoTIKA
aywyn, otnv meloPn@ia Twv acOevwv e AolHwEELS TTou
opeidovtatotov S.milleri Ba amartnBei xelpoupyikr Tapép-
Baon yla oploTikr| Bepameia®. Xe mePIMTWON VOCOKOUEIOKIG
uneCWKOTIKNG AoiUWENG N aVTIUIKPOPIOKN aywyr) TIPETTEL
va repAapBavel éva avTiBLOTIKO EUPEOC PACHUATOC, OTIWE
kapPamevéun i avtiPeudopovadikr TIEVIKIANIVN, Kal évav
TTapAyovTa Mo va KaAUTTel Tov MRSA®,

2YMIMEPAZMA

Ta Gram-0eTika HikpoBia amoteAovv Ta KUpla maboyod-
va Twv urewKoTIKWVY Aotuwéewv. O «Streptococcus milleri»
gival 1o Kupiapxo HKpOPLo otnv uTTE(WKOTIKA Aoiuwén
ng kowvétnTag (CAPI) evw o Staphylococcus aureus amo-
HMOVWVETAL CUXVOTEPA OTN VOOOKOUELIOKY UTTECWKOTIKA
Aoipwén (HAPI). Me 8edopiévn Tnv uPnAdtepn emimTwon
¢ CAPI, o S.milleri amoteAei To ocuxvoTEPO aitio Tou
OUVOAOU TWV UTTECWKOTIKWV AoluWEewv. AuTO opeileTal
oT1a 10laiTepa XapaKTNPIOTIKA AUTAG TNG UIKPORBIAKAS
OMAdAC TTOU TNG ETITPETTOVV VA TIPOKAAEL TTUOYOVEG KAl
VEKPWTIKEG Aolpwéelc. H avtipeTwmmon tng unme{wKoTI-
K¢ Aoipwéng mepthapfdvel Kupiwg tTnv MapoxETeuon
TOU HOAUOMEVOU UTTECWKOTIKOU UYpPOU Kal T Xopriynon
avtiflotikwyv. H yvwon Twv teheutainv Sedouévwy oxe-
TIKA HE TN MIKpoPloAoyia TG unmeCwKOTIKNG Aoipwéng
amOTEAE( XPriOIMO EPYAAEIO Y1 TNV AVTIUETWTIION AUTAG
NG VOOOU WOTE N emMAOYN TNG EUTEIPIKAC AVTIBIOTIKAG
AYWYNC va KAAUTITEL amapaitnTa TOUG TpoavagepBEéVTEC
MIKPOOPYAVIOUOUCG,

BIBAIOTPAOIA

(BAéme ayyAiko Keipevo)



Review

Bacteriology of pleural infection
“Streptococcus milleri group” in the limelight

Vesileios Skouras’,
Vlasis Polychronopoulos?,
Richard W. Light®

'3 Pneumonology Department of
“Sismanoglio” Hospital, Athens, Greece
Allergy, Pneumonology & Critical Care
Medicine Division, Vanderbilt University,
Nashville, TN, USA

231 Pneumonology Department of
“Sismanoglio” Hospital, Athens, Greece
3Allergy, Pneumonology & Critical Care
Medicine Division, Vanderbilt University,
Nashville, TN, USA

Key words:

- empyema

- parapneumonic effusion
- virulence

Abbriviations:

Ag /11 avtyovo I/11

Al: autoppuBuioTrg

CAPI: umeCwkoTIKN Aoipwén TC KodTnTag
HAPI: voookoplakr ume{wKoTiKi Aoipwén
HLPs: histone-like DNA binding proteins
MIC: e\ax1otn avaoTalTiki GUYKEVTPWON

MIST1: First Multicenter Intrapleural Sepsis Trial
MRSA: methicillin-resistant Staphylococcus aureus

PCR: polymerase chain reaction
QS: quorum sensing
Si-HLP: Streptococcus intermedius HLP

Correspondence:
Vasileios Skouras

37 Narkissos Str., P.C. 115 23 Chalandri, Athens, Greece

Tel.: +30 6973 380282, +30 210 6852454
Fax:+30 210 6852454
E-mail: vskouras@otenet.gr

SUMMARY. Bacterial infection of the pleura is an old disease that
continues to have a considerable mortality, of >15%. It is more com-
mon in males, and in the presence of diabetes mellitus, malignancy
and alcoholism. The bacteriology of pleural infection has been
changing during the past decades. Although pleural fluid culture
is the “gold standard” for the identification of microorganisms in
the pleural fluid, molecular methods such as polymerase chain
reaction (PCR) have a notably higher sensitivity (75% versus 60%).
Community-acquired pleural infection (CAPI) and hospital-acquired
pleural infection (HAPI) have substantial differences in both their
bacteriology and mortality, while the bacteriology of both dif-
fers markedly from that of pneumonia. The “Streptococcus milleri
group”is the predominantisolate in CAPI, followed by Streptococcus
pneumoniae. In HAPI the most common isolates are Staphylococcus
aureus, usually methicillin-resistant (MRSA), and Enterococcus spp.
Given the higher incidence of CAPI compared to HAPI, “Streptococcus
milleri” accounts for the greatest number of pleural infections. The
“Streptococcus milleri group” consists of Streptococcus anginosus,
Streptococcus constellatus and Streptococcus intermedius. The unique
characteristics of these bacteria favour the production of putrifying
and necrotizing infections. The most common thoracic infection due
to these organisms is empyema. Drainage of the infected pleural fluid
and administration of antibiotics are essential components of the
management of pleural infection. Knowledge of the pleural infection
bacteriology is a useful adjunct in the selection of the appropriate
antibiotic treatment. Pneumon 2009; 22(1):54-64

INTRODUCTION

Bacterial infection of the pleura was first described in ancient Greece
by Hippocrates'. It continues to affect a large number of adults, being
more common in males than females (2:1), and in patients with a history of
diabetes mellitus, malignancy or excessive alcohol consumption?3. Although
a variety of events, such as surgical procedures, trauma, oesophageal
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perforation, spontaneous pneumothorax, thoracentesis,
subdiaphragmatic infection and septicaemia, may all be
associated with pleural infection, pneumonia is the most
common associated condition, accounting for 50-75% of
cases"“. The overall mortality from this disease remains
high, at >15%%*°. Hospital-acquired infections and old
age are associated with higher mortality*.

Empyema and complicated parapneumonic effusion
are the two main clinical syndromes associated with
thoracic bacterial infections'. Both are characterized by
the accumulation of large amounts of pleural fluid and
the deposition of fibrin along the pleura. Thickening
of the pleura limits not only CO, diffusion out of, but
also O, diffusion into the pleural space, leading to the
production of an acidic anaerobic environment in the
pleural cavity'. The treatment consists primarily of drainage
of the infected pleural fluid and appropriate antibiotic
therapy. In addition, about 40% of cases require surgical
intervention®®. Uncomplicated parapneumonic effusions
have no evidence of pleural infection and usually resolve
with antibiotic treatment only'.

Studies have demonstrated that the bacteriology
of pleural infection in adults has been changing over
the past decades. Streptococcus pneumoniae (60-70%)
and Streptococcus hemolyticus were the bacteria most
commonly isolated from infected pleural fluids before
the advent of antibiotics'®. Between 1955 and 1965,
Staphylococcus aureus became the most common isolate,
to be overtaken by the anaerobic organisms in the early
1970s %", In the past twenty years, aerobic organisms
have again become the predominant isolates®'. Recent
studies suggest that currently the most common agent of
pleural infection is the “Streptococcus milleri group”?’.

The aim of this review is to provide information about
the current microbiology of pleural infections, focussing
on the characteristic features of the “Streptococcus milleri
group”.

THE BACTERIOLOGY OF PLEURAL INFECTION

Identification of the causative bacteria

Gram stain and culture have for decades been the
“gold standard” for the detection of microorganisms
in pleural fluid samples. However, conventional pleural
fluid cultures, especially in the event of the prior use of
antibiotics, exhibit a low sensitivity which barely reaches
60% when the samples are inoculated directly into blood
culture bottles* 4. Peripheral blood culture can increase
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the identification rate of the causative organism, while
sputum cultures are positive less often than pleural
fluid cultures’®. A variety of other techniques, such as
countercurrentimmunoelectrophoresis, direct gas-liquid
chromatography, immunochromatographic membrane
test and flow-cytometry, have not been demonstrated
to be superior, because their usefulness is limited to
certain bacterial groups'®'. Currently, the use of nucleic
amplification tests appears to be the method with the
highest sensitivity (up to 75%) in the identification of
bacteria in pleural fluid??. It should be emphasized,
however, that pleural fluid culture is the only method
that provides the sensitivity profile of the isolated
microorganism to various antibiotics.

Patient group determination

Several studies during the past few years have re-
ported an increased isolation rate of nosocomial Gram
negative pathogens from infected pleural fluid in the
adult population (Table 1)2"2, This observation, along
with the fact that the number of hospitalized patients
and residents in health-care facilities has increased in
recent years suggested that there might be more than
one subgroup included in the general population group.
This suspicion was confirmed by the Multicenter Intra-
pleural Sepsis Trial (MIST1) which demonstrated that
the differences in bacteriology and mortality between
community-acquired pleural infection (CAPI) and hos-
pital-acquired pleural infection (HAPI) are so significant
that they should probably be considered as two separate
clinical syndromes?.

Differences in the bacteriology of pleural infection
between ICU and ward patient groups have also been
found. The isolation rate of Gram-negative bacteria and
metbhicillin-resistant Staphylococcus aureus (MRSA) is higher
in the ICU patients®. This observation is consistent with the
MIST1 finding that pleural infections due to Gram-negative
bacteria or MRSA have a poorer prognosis2. However, the
distinction between ICU and ward patients with pleural
infection as a guide to empirical antibiotic treatment has
the limitation that the need for ICU treatment is often not
known at presentation. The differentiation between CAPI
and HAPI, based on the patients’ history, is easier.

Community-Acquired Pleural Infection (CAPI)

Few researchers have studied patients with CAPlas a
distinct population. Three recent studies demonstrated
Streptococcus spp as the predominant microorganisms



56

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

TABLE 1. The bacteriology of pleural infection in the general population diachronically.

Bartlett et al Varkey et al Brook et al Bilgin et al Lin etal
(1974) (1981) (1993) (2006) (2007)
Isolates (n) 214 93 343 54 292
Aerobic 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
Aerobic 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
Anaerobic 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

in CAPI. In two of these studies, the “Streptococcus milleri
group” was cultured in more than 30% of the patients®’.
The heterogeneous group of Streptococci viridans ac-
counted for the majority of isolates in the third study?.
However, the Streptococciviridans group encompasses the
“Streptococcus milleri group”. Jerng et al have shown that
“Streptococcus milleri” was the main bacterial subgroup
isolated from pleural infections due to Streptococci Viridans,
accounting for 68% of the cases?’. The cumulative results
from these studies are shown in Table 2., where Streptococci

viridans (4%) and Streptococci milleri (22%) are shown
separately. If it is taken into account that about two thirds
of Streptococci viridans are represented by Streptococci
milleri, the isolation rate of the Streptococcus milleri group
reaches 25%. It is interesting that the most common cause
of community-acquired pneumonia (CAP), Streptococcus
pneumoniae, was not the predominant isolate in CAPI.
Of particularimportance is the bacterial microbiology
from MIST1, which was reported by Maskell et al?, stud-
ing 454 patients with pleural infection. The determina-



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

TABLE 2. The bacteriology of Community-Acquired Pleural
Infection (CAPI).

Ahmed Maskell Liang

etal (2006) etal (2006) etal (2007)
Isolates (n) 16 336 55
Aerobic 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 5
MSSA 20
MRSA
Enterococcus spp 0 4 1
Other Gram (+) 0
Aerobic Gram (-) 1 29 19
Klebsiella pn 1 0 5
Pseudomonas spp 0 3 1
Escherichia coli 0 1 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
Anaerobic 1 67 9
Bacteroides spp 0 16 1
Prevotella spp 0 13 1
Fusobacterium 0 19 1
Peptostreptococcus 0 9 4
Anaerobic 0 0
streptococci
other anaerobic 0 10 2

tion of the responsible pathogen was based on either
pleural fluid culture, or nucleic acid amplification, or
both. CAPI were most frequently due to streptococcal
infection; the “Streptococcus milleri group” accounted
for 24%, Streptococcus pneumoniae for 21% and other
streptococcal species for 7%. Anaerobic and Gram nega-
tive bacteria were responsible for the 25% and 9% of the
cases, respectively.
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Similar results were reported by Ahmed et al in 16
patients with CAPI in Canada’; of 3,675 patients with
CAP, 24 (0.7%) were diagnosed with pleural infection,
and pleural fluid culture was positive in 16 (67%) of
these. The “Streptococcus milleri group” was the most
common pathogen, isolated in 50% of these patients.
Other streptococci species including group A and group
G streptococci were isolated in 19%. Anaerobic bacteria,
Klebsiella pneumoniae, mixed bacteria flora, and Candida
albicans were isolated in 6% each.

Finally, Liang et al 2 reported that the most commonly
isolated organisms in 46 young adult patients with CAPI
were Streptococci viridans (27%). Other Gram positive
bacteria, including Streptococcus pneumoniae (7%),
Streptococcus pyogenes (4%), Staphylococcus aureus (9%)
and Enterococcus spp. (2%) accounted for 22% of the
isolates. Aerobic Gram negative and anaerobic bacteria
had an isolation rate of 35% and 16%, respectively.

Hospital-acquired Pleural Infection (HAPI)

The most commonly cultured microorganismin pleural
fluid from patients with HAPI is Staphylococcus aureus, ac-
cording to two recent studies that focussed on that specific
population*?®, and in most cases MRSA is implicated. The
cumulative findings from these studies are shown in Table
3. Once again, it seems that the bacteriology of pleural
infection markedly differs from that of pneumonia, even
in the hospital setting.

In the microbiology of HAPI observed in MIST12, aerobic
Gram positive bacteria comprised 67% of the isolates.
Staphylococcus aureus and enterococci were the most
prevalent bacteria accounting for 35% and 12% of the
isolates, respectively. Aerobic Gram negative bacteria,
including five different organisms with an isolation rate of
<5%, accounted for 23% of the isolates, and only 8% of the
pleural infections were due to anaerobic organisms.

In the study of Tu et al*® of pleural infection in 32
patients with HAPI admitted to the MICU during a 30-
month period 45 different microorganisms were isolated.
Although, aerobic Gram negative bacteria accounted for
64% of the isolates, no single Gram negative organism
of the nine different ones identified had an isolation
rate of >13%. Staphylococcus aureus, which was the most
commonly isolated organism was the causative agentin
20% of the pleural infections, and anaerobes were found
in 8% of the isolates.

The “Streptococcus milleri group”

“Streptococcus milleri” has been found to be the most



58

TABLE 3. The bacteriology of Hospital-Acquired Pleural
Infection (HAPI).

Tuetal Maskell et al
(2006) (2006)

Isolates (n) 45 60
Aerobic 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
Aerobic 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
Anaerobic 2 5
Bacteroides spp 1 1
Prevotella spp 0 1
Fusobacterium 0 1
Peptostreptococcus 1 0
Anaerobic streptococci 0 0
other anaerobic 0 2

common isolate in CAPI, but not in HAPI. However, the
fact that CAPI has more than twice the incidence of HAPI
brings the “Streptococcus milleri group” into the first place
among all isolates associated with pleural infection®.
This is why the most interesting characteristics of this
microorganism will be presented here.

“Streptococcus milleri” as a species
Until the late 1980’s, the diverse Streptococcus
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species were identified and classified, based upon a
few characteristics that were easily determined by
microbiologists and which included their action on
blood agar and serological traits. However, when more
characteristics were examined, it was discovered that for
some streptococci, haemolysis and serological reactions
were inadequate as methods for their discrimination.
The “Streptococcus milleri group” is probably the most
characteristic example of this situation?.

The name “Streptococcus milleri” was first used by
Guthof % in 1956 to describe non-haemolytic strepto-
cocci isolated from oral infections, and was chosen to
honor the oral microbiologist WD Miller. Subsequently,
Colman and Williams?® in 1972 proposed the inclusion
of Guthof’s strains along with other non-haemolytic
strains with common physiological characteristics and
cell wall composition. They, however, commented that
their “Streptococcus milleri” strains were serologically het-
erogeneous and could demonstrate Lancefield group A,
C, ForGantigens, various type antigens or no detectable
antigen. Furthermore, they found that non-haemolytic
“Streptococcus milleri” strains were physiologically similar
to some beta-haemolytic streptococci, and therefore
suggested that the “Streptococcus milleri” designation
could also be applied to these beta-haemolytic strains.
Thus, the concept of the species “Streptococcus milleri”
that they proposed was novel; they included serologically
diverse isolates with various haemolytic reactions in a
single species defined by physiological similarities.

In 1977, Facklam?® proposed that isolates referred to
as “Streptococcus milleri” should be divided on the basis
of lactose fermentation into two species: “Streptococcus
intermedius” (lactose fermenting) and “Streptococcus
anginosus-constellatus” (unable to ferment lactose), but
his study, however, did not include beta-haemolytic
“Streptococcus milleri” strains. In 1984, in Facklam'’s revised
nomenclature®, lactose positive “Streptococcus milleri” was
called Streptococcus intermedius, lactose negative strains
were called Streptococcus constellatus and beta-haemolytic
strains were referred to as Streptococcus anginosus. Three
years later, Coykendall et al*', based on DNA hybridiza-
tion studies, proposed the re-unification of the various
types of streptococci known as “Streptococcus milleri”
into a single species named Streptococcus anginosus.
In his most recent revised nomenclature, Facklam?3?, ac-
cepted the name of Streptococcus anginosus for a group
of Streptococciviridans that includes three distinct species
(Streptococcus anginosus, Streptococcus constellatus and
Streptococcus intermedius) and other subspecies. While
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Facklam’s nomenclature is generally used in the United
States, European authors usually prefer the “Streptococcus
milleri” designation %,

The bacteriologic characteristics of the “Streptococcus
milleri group”

Regardless of nomenclature, the recognition of organ-
isms referred to as “Streptococcus milleri” is usually based on
their ability to produce acetonin from glucose, to ferment
lactose, trehalose, salicin and sucrose, and to hydrolyze
esculin and arginin. They tend to form microcolonies
(0.5 mm in diameter) which have only one half to two
thirds of the diameter of colonies of other streptococci.
Sometimes they have a distinct caramel odour. Carbon
dioxide stimulates the growth, or is required for the
growth of some strains and because of this, the isolates
are sometimes mistaken for anaerobic streptococci®.
Gram staining of the members of the “Streptococcus
milleri group” reveals Gram-positive spherical or ovoid
cells that form chains or pairs. Despite their physiological
similarities, the various “Streptococcus milleri” organisms
present great phenotypic heterogeneity, demonstrating
various patterns of haemolysis (a, 3 and y), Lancefield
grouping (A, C, F, G and non-typeable) and ability to fer-
ment various sugars®2,

Differentiation of the members of “Streptococcus milleri
group”

Once the presumptive identification of “Streptococcus
milleri” has been made, microbiologists can relatively
easily differentiate between the three members of this
bacterial group, based on phenotypic characteristics®*.
A variety of commercial systems are also available for
this purpose, some of which are in high agreement with
the conventional methods®. In addition PCR assays that
have been developed for the identification of Streptococci
viridans, could be helpful in the differentiation between
Streptococcus intermedius, Streptococcus constellatus and
Streptococcus anginosus®¢%,

The Clinical significance of the “Streptococcus milleri
group”

“Streptococcus milleri” is a common commensal organ-
ism in humans, found in the normal flora of the respiratory
tract, the gastrointestinal tract and the vagina. In 15-30%
of normal people, it also has remarkable potential as a
pathogen 3" and plays an important role in infections of
internal organs and certain body fluids. It was found to be
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the most frequent isolate in intracranial pus drained from
CNS abscesses*. In other reports, it has been implicated
as a cause of meningitis and brain abscesses***. It has also
been found as a pathogen in pyogenic liver abscesses**+
and appendicitis*®*'. Moreover, a specific mannitol-fer-
menting strain of “Streptococcus milleri” frequently isolated
from the female genital tract, has been implicated in two
cases of neonatal sepsis®2. Although it is not a common
cause of endocarditis and bacteraemia, its isolation from
blood should alert clinicians to the possible presence of
an abscess as the source of bacteraemia?®>3¢. Whiley
et al have stated that there tends to be an association
between the clinical system source and the three species
included in the “Streptococcus milleri” group. Streptococ-
cus anginosus is commonly isolated from urogenital and
gastrointestinal sources, Streptococcus constellatus is often
isolated from respiratory and many other sources, while
Streptococcus intermedius are more commonly isolated
from brain and liver abscesses*.

The incidence of thoracic infections due to
“Streptococcus milleri” ranges between 10-32% of all
“Streptococcus milleri” infections®>° and between 24-
57% of all suppurative thoracic infections®®¢'. Empyema
is the most common type of thoracic infection caused
by “Streptococcus milleri ”, accounting for up to 78% of
the cases®® 386264 Other thoracic manifestations include
mediastinitis and lung abscess. The microorganisms
can reach the thoracic cavity by aspiration of oral secre-
tions, by direct implantation after trauma or surgery,
through extension by contiguity, or by haematogenous
dissemination®°.

Pathogenicity

The tendency of the “Streptococcus milleri group” to
cause putrifying infections in humans has been long
recognized** 43464957 The exact mechanisms of the
pathogenic process have not been established, but recent
research has revealed that the “Streptococcus milleri” strains
have multiple pathogenic properties (Table 4).

Firstly, it has been shown that members of the
“Streptococcus milleri group” possess certain unique
growth characteristics, including the ability to grow well
in acidic environments such as produced in empyemas
and abscesses®’. Moreover, in vivo and in vitro evidence
suggests that E. corrodens, Fusobacterium nucleatum and
Prevotella intermedia along with “Streptococcus milleri”
may work synergistically in the production of pyogenic
infections®-%8, The organisms of the “Streptococcus milleri
group” use a chemical language of signalling molecules
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TABLE 4. The virulence factors of the “Streptococcus milleri group”
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Growth characteristics Intrinsic factors

Immunologic factors

e adhesins
-Ag I/l

e ability to grow in acidic environment
e more rapid replication in mixed

infections e polysaccharide capsule
e quorum sensing (QS) / antibiotic ® pyrogenic exotoxins

resistance - intermedilysin

- Al-2 signalling o hydrolytic enzymes

- hyaluronidase
- deoxyribonuclease

¢ lymphocyte apoptosis
- superantigens

o | lymphocyte proliferation
- 90 kDa protein

o cytokine production by monocytes
- Si-HLP

« | phagocytosis by PMN

- chondroitin sulfatase

- sialidase

in a process called quorum sensing (QS). More specifically,
QS is the cell population density-dependent regulation
of gene expression by small signalling molecules, called
autoinducers (Al). Although most Als promote intra-species
communication, Al-2 allows communication between
species as well. It has been shown that Al-2 affects the
antibiotic susceptibility of “Streptococcus milleri” and it
could also play a role in synergistic infections®.

A variety of intrinsic factors could also be responsible
for the distinctive pathogenecity of this bacterial group.
All streptococci, including the “Streptococcus milleri
group”, express a number of adhesins on their cell
surface that facilitate adherence to various substrates.
Attachment and colonization of damaged tissues is
probably necessary before the tissue invasion by bacteria,
during the development of infection’'. Antigen I/Il (Ag
I/1) constitute a family of structurally and antigenically
related cell surface proteins found in Streptococcus inter-
medius and in several other streptococci. Ag I/ll shows
multifunctional activities, including binding to soluble
extracellular matrix glycoproteins and host cell receptors,
coaggregation with other bacteria, interactions with
salivary glycoproteins, and activation of monocytic cells.
The success of streptococcal colonization and survival
within the human host may be related to Ag I/1I2. All
members of the “Streptococcus milleri group” are able
to bind to fibronectin via this cell surface protein, and
some can also bind to platelet-fibrin, fibrin clots and
fibrinogen” 3. Although not proven yet, this property
could be responsible for pleural adhesions during the
course of pleural infection. In addition, a polysaccharide
capsule that provides the ability to escape phagocytosis
is a frequent finding in “Streptococcus milleri” strains and
allows them to replicate after attaching to damaged
tissues’™.

The production of pyrogenic exotoxins is a common
feature among streptococci’. Intermedilysin is the only
human cell-specific cytolytic toxin that has been reported
with regard to “Streptococcus milleri”. It is produced only by
Streptococcus intermedius and has a potent haemolytic effect
on human erythrocytes’. Members of the “Streptococcus
milleri group” also produce a variety of hydrolytic enzymes,
such as hyaluronidase, deoxyribonuclease, chondroitin
sulfatase and sialidase, which are important in tissue
liquefaction, abscess formation and spread of the infection
to the surrounding tissues”””.

There are some interesting reports concerning the
interaction of “Streptococcus milleri” with host's immune
system. Superantigens should probably be considered
one of the most important virulence factors of the
“Streptococcus milleri group”. These consist of a diverse
group of molecules that can stimulate specific lymphocyte
subsets and cause their death through apoptosis®. A 90-
kDa protein that suppresses lymphocyte and fibroblast
proliferation has also been recovered from Streptococcus
intermedius®'. Another group of proteins called histone-like
DNA binding proteins (HLPs), was studied in Streptococcus
intermedius (Si-HLP) and found to stimulate the production
of pro-inflammatory cytokines®2. Finally, it has been shown
that members of the “Streptococcus milleri group” can
suppress bacterial phagocytosis by polymorphonuclear
leukocytes®®4.

Antibiotic selection

Members of the “Streptococcus milleri group” used to be
penicillin-sensitive with minimal inhibitory concentrations
(MIC) to penicillin G <0.06 pg/ml. This was so until the early
1980's% 86, since when increasing in vitro resistance to
penicillin G and other 3-lactam agents has been reported,
especially among Streptococcus anginosus and Strepto-
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coccus intermedius strains. Resistance to erythromycin
and clindamycin has also been described?” 88, In clinical
practice, infections due to “Streptococcus milleri” have
responded well to cephalosporins®. Thus the combination
of a cephalosporin or aminopenicillin with a B-lactamase
inhibitor is a reasonable antibiotic selection in order to
cover for penicillin-resistant strains of the “Streptococcus
milleri group”. The combination of these antibiotics with
anaerobic cover provides adequate empirical treatment
in CAPI*®. In patients with -lactam allergies vancomy-
cin and clindamycin are alternative choices. The newer
quinolones and quinupristin-dalfopristin may also be
useful against “Streptococcus milleri” infections®"*2, It
should be emphasized, however, that even when the
appropriate antibiotic treatment is chosen, the majority
of patients with “Streptococcus milleri” infections will
require operative intervention for definitive therapy®.
In case of HAPI the antibiotic regimen should include a
broad-spectrum antibiotic such as one of the carbapen-
ems or anti-pseudomonal penicillin, combined with an
agent against MRSA®°,

CONCLUSION

Gram positive bacteria are the main organisms
responsible for pleural infections. The “Streptococcus
milleri group” is the predominant isolate in CAPI, while
Staphylococcus aureus is most commonly isolated in the
hospital setting. Given the higher incidence of CAPI,
“Streptococcus milleri” is probably the most common isolate
overall in pleural infections. This increased frequency
is probably a result of the unique characteristics of this
bacterial group that make possible the production of
putrifying and necrotizing infections. Drainage of the
infected pleural fluid and antibiotic administration are
essential components of the management of pleural
infection. Knowledge of the current bacteriology of
pleural infections is an important adjunctive tool in the
management of this disease and antibiotic selection
for empirical treatment should definitely cover the
“Streptococcus milleri group” of microorganisms.
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MEPIAHWYH. Evag peyalog aplOpog @apHaKEUTIKWY OKEVAOUATWY
TIOU XPNGClpomolouvTal oTh Kapdlohoyia éxel cuoxeTioBei pe Sid-
POPEG MAPEVEPYELEC AT TOUG TIVEUOVEG. H AioTa Twv pappdKwy
auTtwv auv&avetal OAo Kal TEPIGCOTEPO KABWE VEQ PAPUAKA EPPA-
viCovtal otnv ayopd. Mia @apHAKEVTIKN TTVEUMOVOTTABOELD pmopEi
Va EMPAVIOTEL € TNV HOPPH TIOPEYXUHATIKIG VOGOV, ayyelitidag,
une{wKOTIKNAG vOoou. MabNaelg Twv agpaywywv givat emiong du-
VaTov va ERPavIoTOUV 0av AmOTENECUA TNG XOPIYNONG PAPHAKWY
kat meptAappdavouv Brixa, BPOyXOOTAGHO Kal TNV AMOQPAKTIKN
BpoyxtoAitida. TENog, TapaTnPOUVTOL CUGTNHATIKEG AVTIOPACELC UE
EKONAWOEIG A TOUG TVEUHOVEG, OTIWG O GUGTNHATIKOG EPUONMATW-
6n¢Avkog. H mapouca avaokomnon acXoAeital Le TIG TAPEVEPYELEG
TWV KaPSIOAOYIKWV QAPUAKWY ATTo TO AVOMVEUGTIKO CUOTN A, HE
£UQAON OTIC VOGOAOYIKEG OVTOTNTECG IOV AMAVTOUV CUXVOTEPA 0TV
KAvIKN paén. Mveuuwy 2009, 22(1):65-74.

EIZATQrH

H mveupoviKA vOoog amo tny emMidpacn @apUAKwy Umopei va ekOnAwOEi
ME pia TIOIKIAIA KAIVIKWV EKONAWGCEWVY Kal £XEL CUOXETIOOET Ue TEPLOTOTEPO
aré 300 €i6n PAPUAKEUTIKWY TTapayovtwy. H Sidyvwaon Tng MVEVUOVIKAS
BAABNC amo pdpuaka gival cuviBwc pia Sidyvwon “e€ amokAEIopoU”, KABWC
Sev unidpyel kapia e181kn €€Taon mou va emPBeRAlWVEL i} VO AVTIKPOUEL TN
S1ayvwon. H @appakeuTIKA TTVEUHOVOTIADELD amTaITE( £va TIANPEC PAPHAKEL-
TIKO LOTOPLKO, TTOU AABAVEL UTIOYN OXL LOVO TNV TPEXOUCA YAPMAKEUTIKNA
aywyn, aAAA Kat OAa Ta QAPAKA TTOU EXELTIAPEL O A0B0eVC 0TO TTAPeNBSV. H
TIVEUUOVIKN BAAPN amd gdppaka prmopei va cupPei péoa oe Aiya Aemtd anmd
TNV AQYN Tou APHUAKOU 1 KAl APKETA XPOVIA LETA armd auTh' 2 NVEVPOVIKN
TO&IKOTNTA PITOPEl va TTIPOKANBEL e GUYKEKPIUEVOUC UNXAVIOHOUE, OTTWG 1)
nmapaywyn eAeuBépwv pilwv ouydvou (0EeldWTIKO stress), 2) dpeon avti-
Spaon unepevaiodnoiag, 3) UNXAVIoUOC anTévng, 4) Aueon KUTTAPOTOEIKN
Opdon. NMapdTL Ol TVEVLIOVIKEG ETTITTAOKEG TIG TIEPIOCOTEPES POPEC UTTOXW-
poULv, av SlayvwoToUV Kal AVTIMETWTTIOTOUV EYKAIpWE, apKeTol aobeveig
meBaivouv amo TIC TTAPEVEPYELEC AUTWV TWV PapUdKwy. H dtamiotwon oTt
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£€va aQVATIVEUOTIKO TIPOPBANUA OPEIAETAL 1) OXL O€ KATTOL0
PAPMAKO €ival GNUAVTIKNA YIOTi Wrmopei va amogeuxOei n
nepaitépw emdeivwon ouvnBwc e Slakorr Tou unelBu-
VOU (pOPHAKOU KAl € OPICHEVES TIEPIMTTWOELG E Evapén
Bepameiac2. O okomd¢ TNE Mapovoag AvacKomNong
givatva pehetnBolv ol mapeVEPYELEC TWV KAPSIOAOYIKWV
PAPUAKWY arTd TO AVATIVEUOTIKO OUOTNHA, ME EUPach
OTIC VOOOAOYIKEG OVTOTNTEG TTOU ATIAVTOUV CUXVOTEPA
oTtNV KAWVIKN TTpaén.

KATAZTAZEIZ NOY NAPATHPOYNTAI
2E MINEYMONIKH TO=ZIKOTHTA AlNO
KAPAIOAOTIKA ®APMAKA (Mivakag 1)

1. Biixag

Ol aVOOTOAEIC TOU HETATPEMTIKOU EVIUOU TNE AYYEL-
otaocivng (a-MEA) €xouv gupeia kal emMTUXA €@apuoyn
OTNV QVTIMETWITION TNG APTNPIAKAG UTTEPTACNG KAl TNG
kapdiaknig avendpkelac. H xopriynon a-MEA, umopei o
1mocooT6 10 — 20% Twv acBevwv va TTPOKAAEDEL EVTOVO
&Npod Prixa’, o omoiog oxetietal pe TNV aneAeuBépwan
Bpadukivivng. O Brixag pmopei va mapouciaoTei Aiyeg
HEPEC HETA TNV évapn Tou QapPAKoU, AAAA cuvrBwC
mapatneeital 1 — 2 prveg Yeta tnv évapén tng Oepamneiag
KOl MEPIKEC POPEC APYOTEPA KAl UTTOXWPEL €O O€ AiyEC
pé€peg amd tn Slakorr Tou pappdkou. H xopriynon a-MEA
o€ aoBuatikoug aocBeveic dev amotelei avtévdeln. Ol
aoBpartikoi acBeveic Sev Sratpéxouv auénuévo kivbuvo,
OUYKPITIKA JE TOUG PN aoBuatikolg Kat oTidvia Umopei
va mapatnpenBei emdeivwon mpoiunmdapyxovtog AcOpaTog
ME TN ANYPN aUTWV TWV OKEVAOUATWV, EKTOC amod Toug
a-MEA, yia Brixa €xouv evoxormolnBei kal oplopévol avta-

MINAKAZ 1. KA\VIKEG HOPQEG TIVEUUOVIKIAG TOEIKOTNTAG TwV
KapS10AOYIKWV QaPUAKWY

* Brxac

¢ Bpoyxéomaopog

o Aldpeon mveupovornaBela

© Mn Kapdloyevég TIVEUUOVIKO oidnpa

o [veuplovikn — KUPeNSIKN atpoppayia

o Ye{WKOTIKN VOOOC

o AUKOG QAPHOKEUTIKNG artiohoyiag

® OpopPoepBoAikr vooog

o [Tveupovikn uméptaon

o [Mulaia Kal pecoBwpakikA Aeppadevonabeia
* MeooBwpakikn alpoppayia

® OWPAKIKO dAyog
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YWVIOTEG Twv UTTOSOXEWV TNG ayyelotacivng I, dommwg m.y.
TO OKEVAOMATA TTOU TIEPIEXOUV AOCAPTAVN™,

2. Bpoyydomacopog

Ta @dppaka mou givat kat' e§oxrjv urmevBuva yla tv
emOEivWOoN PAPHAKEUTIKOU BpoyXooTIACHOU €ival n
aoTipivn?®, Ta pn otePoeldn avtigAeypovwdn (MZAQD) kal
ol avaoToAeic Twv B-adpevepyikwy umodoxéwv (B-amo-
KAELOTEQ). Oswpeital oKOTIIUN N XPNOLOTIoINcN Tou 6pou
“embeivwon” kat éxt 0 6pog “MPOKANGN", APoL oTn PEYAAN
TAElOPN@ia TWV TTEPIMTWOEWY SV TTPOKEITAL YIA TTPWTN
gupavion Bpoyxoomdcpou, aAAd yia emdeivwon Tou, JeTd
amé ™ ANYn @apuakwy o€ aoBeVeic e uTToKeievo doBua
N XAT. Zmavia pmopei va amoTteAéoEL n Xopnynon €vog
okevdopatog (Kupiwg B-avaotoléa rf MZAD) Tov eKAUTIKO
TaPAyovTa TNG MPWTNnG mapoé&uvong Bpoyxoomndaopou. H
aomipivn mpokalei Bpoyxdoonacuo o mocooTtd 0,3% Twv
(PUCLONOYIKWVY ATOUWV Kal O€ TOo00TO 4 — 20% aTOHWY
ME 10TopIKS Xpdviou Bpoyxikol dobuatog iy XAlN. O ma-
BoyeveTIKOC UNXaVIOUOG @aiveTal 0TI oxeTieTal UE TO
peTaBoAopo Twv mpooTayAavdivwy, aAld dev éxel yivel
TARPWC YVWOoTOC. H TumknA ekdnAwon tng mapdfuvong tou
AaoBpuatog pe T Xopriynon aomipivng, agopd Kupiwg o
AToua, Ta omoia cUXVA eRPavi{ouv PIVIKOUG TTOAUTIOSEC.
H xopriynon B — avaoctoAéwv amo 1o otéua, evOoPAEPIa
1 ME TN Hop @) 0@OAAUIKWVY SIAAUUATWY, UMTOPEL va TTpo-
KaAéoel évtovo Bpoyxdomnacuo. H mpompavoldAn kat
N TIHOASGAN gival ot TapdAyovTeg Mo €xouv Kat' e€oxrv
gvoyormolnBei. H atevoAoAn kat n HETOTTPOAOAN paiveTal
OTL €XOUV TIC AlYOTEPEC EMOPATEIC OTOUG aEPAYwWYOUC.
To anotéAeopa Tou B avaoTtoléa UmMopeEi va gival gite
Bpoyxdéomacuog eite peiwon TNG PPOYXOSIACTANTIKAG
IKAVOTNTAG TWV OKEVACUATWY TA OTToia XopnyouvTtal
otov acBevii yla dia urmokeipevn mvevpovomnddeia. O
Bpoyxoéomacpog mapouctaleTal PEPIKA AETTTA £WG WPEC
META TN AjPN Tou UTIELBUVOU PAPHAKOU Kal cUXVA gival
ooBapdc kat avtipetwmiletal SVoKoAA. EKTO¢ amo Ta
PAPHAKA TTOU avagépOnkav mapamdvw, yia Brxa Exouv
gvoyormolnBei kat AAAEG PAPHAKEVTIKEG ouaieg (Mivakag
2). 'Exouv Tieplypag@ei MepIMTWOELS, 610U N eVOOPAESIa
xprion adevoaoivng pe okomo Tnv avdatan unmEPKOIMAKIAG
appubpiag, mpokdAeoe Bpoyxoomacuo®. Exel meptypapei
Bpoyxoéomacpog uetd amo xprion a-MEA. Aut gival pia
TTOAU OTIAVIA TIAPEVEPYELA TWV PAPUAKWY AUTWV Kal
pmopei va mapatnpenBei tic mpwteg 15-10 pépeg amo tnv
évapén tng Bepamneiag. O MaBoyeVETIKOG UNXAVIOHOG
Sev eival mfpwe katavontocd’. Xtn BifAoypagia mept-
ypdgovtal Suo mePIMTWOELC, OTIC OTTOlEC TTapatnEROnKe
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MINAKAZX 2. KapSiloloylkd oKeudopata mou umopouv va
TIPOKANEGOUV (PAPUAKEUTIKO BpoyXOoTaoO.

o AvTIappuBuIKA dppaka
- Adevooivn
- Apiwdapovn
- Aidokaivn
- Mpomagaivévn

o 3 - AvaoToAeic

o AvaoToAgi¢ Tou PETATPENTIKOU €v{UUOU TNG AYYEIOTATIVNG
Il (a-MEA)

o AvaoTolei Twv umodoxéwv Tng ayyelotacivng i
- Nooaptdvn

o AvTiaipgomeTalikoi mapdyovTteg
- Aomipivn
- Aimup1dapdin

® OpopBoAUTIKA QAapHaKa
- Oupokivéon
- ZTPEMTOKIVAON

Bpoyxoonacpog petd and Bepaneia pe apiwdapdvn.
Kat ot duo autoi acBeveic émaoyav amod xpodvio Bpoyxi-
KO aoOpa Kal NTav eAeUBEPOL CUUMTWHUATWY TPV TNV
évapén TNG avTiappuBUIKAG aywyng pe apwdapdvn. O
Bpoyxoomaopog umoxwpenaoe Kat 0TI SUO TIEPITTTWOELG
peTd amd tn Stakomr Tou @appdkoud. Exouv meplypagei
Suo mepmTwoelg mapo&uvong fpoyxikoL acBuatog puetd
amno evOo@AEPLa £yxuon Sumuptdapding® . H Bepaneia
TOU (PAPUAKEUTIKOU BpoyxooTdopou mepIAapPavel
XOprynon €lomvedUeVWY PBPoyXoSIacTAATIKWY Kal TN
S1aKOTTH TOU EUTTAEKOEVOU TTAPAYOVTA.

3. OwpaKIKe dAyo¢

AtuTio BwpaKIKO ANYOC UTTOPE( VA EPPAVIOTE( O€ Opl-
opévouc aoBeveic mou Aapavouv Bepaneia pe oplopéva
kapdioloyikd @dpuaka2413, H didyvwon tou Bwpakikol
AAYOUC QAPUOKEUTIKAG altioloyiag gival dilayvwon “e&
AMTOKAEIOPOV” Kal XPNOLUOTIOLEITAL HOVO OTAV £XOUV
armoKA&loOei OAec ot AAAeC mMBavEC autiec’®. Na Bwpakikod
Aahyog £xel evoyomoinBei n adevoaoivn, n pebuivtomna,
n mpafaoctativn Kat n oufactativn. O MaBoyeveTIKOG
pnxaviopog dev ival mMARpwe KatavonTtog'*'>,

4. hiapeon Mvevpovomddeta

la Sidueon mveupovonddela £xel evoxorotnBei évag
MeyANog aplBuog kapdioAoyikwy @apudkwy. H gapua-
KEUTIKA Oldueon mveupovomdOela amod kapdlohoyikd
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PAppaKka Pmopei va eppavifetal Pe TIG €€NG KAIVIKEG
pop@ég (Mivakag 3):

a. O&cia o1aueon nveupovitioa kai Mveupovikij ivwon

MoAAG kapdioloyikd papuaka €xouv evoxorolnOei
yia oéeia Sidpeon mvevpovitida (Mivakag 4)'21%1%, H o€eia
mveupoviTida ekdnAwvetal Pe oTadlakd emOevOUUEVN
SuoTvola oTnV KOTWon, SEKATIKA TTUPETIKA Kivnon Kat
&Npo Prixa 1818, H mveupovikr ivwon givat n KATaANK Tk
XPOVIA ETIITAOKH TNG YAPUOKEUTIKAG TTVEUUOVIKNG TOEIKO-
™NTaG. Ot un avaoTpéPIeG AANOIWOELG TNG TIVEUUOVIKAG
{vwong mapaTnpouvTal OXETIKA OTTavia Kat o@eilovtal
ouvnBw¢ otn xopriynon apwdapovng'2. Opiopévol B
— adpevepyikoi avaoToAeic, Omw¢ gival N AafntaloAn,
n mvSoAdAn Kal n TPAKTOAOAN €xouv evoxorolnOei oTt
MITOPE( va TIPOKAAETOUV HOVIHEG IVWTIKEG AANOLWOELG OTOV

MINAKAZ 3. KAMVIKEG HOPPEC PAPUAKEUTIKNG SIAPEDNG TTVEL-
povomndBelag amo kapSloloyikd okevdopata.

o Ofeia mveupovitida (kupehiditida)

o [Tveupovikn ivwon

o QAPUAKEUTIKI) NWOIVOPIAIKH TIVEUOVOTIABELD
¢ BOOP

o [veupovikd olidia

o Nveupovitida €€’ umepevaioOnaiag

MINAKAZ 4. Ofgia Siapeon mveupovitida amd kapSlohoyikd
@Aappaka.
o AloupnTikd
- udpoxhwpoBelalién
o AvTiappuBuIKd @dppaka
- Sloomupapidn
- TPOKAIVaidN
- dpwdapdvn
- pawvTtoivn
o 3 — ASpevePYIKOi OTTOKAEIOTEC
- aTeVOAOAN
- KapPReSINOAN
- vadohoAn
- 0§mpevoloin
e a-MEA
- KamTompiAn
o AVTOYWVIOTEC TV UMTOSOXEWV TNG ayyelotaciving |l
- Bakocaptavn
® AYYEIOOIA0TONTIKA @APHOKA
- Swdparadivn/udpaiadivn
o AvTIAim&atpikoi mapayovteg
- ZiuPactartivn
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mveUpova'® ', H elo3oAn Tng vooou gival ouvrBwg Bab-
piaia. Ot aocBeveic mapouatalovTal PRVES £WE Kal XPovia
META TNV évapén Tn¢ Oepameiag Pe PEIWUEVN AVTOXA Kal
apyd eEehMlocopevn Suomvola otnv doknon, Enpod Prixa,
akaBoploTo aiobnua duopopiac oto Bwpaka. Eviote,
pmopei va mapatnpenBei anwA&la cwuatikou Bdapoud.
H kAwvikr €€€taon avadelkvUel HECOEIOTIVELOTIKOUG 1
TENOEIOTIVEUOTIKOUC TPICOVTEC KUPIWG OTIC BACEIS TWV
TIVEUMOVWY, Tou poldlouv pe autolg Tng 18tomaboug
TIVEUUOVIKNG ivwong. AAa eupAuata Umopei va ivat
N TaxUTvold, To PEWPEVO avamveuoTikd PiBupilopa i
n Bpoyxwkn avamvory. H aktivoypagia Bwpaka Seixvel
AppoTEPOTAEVPEC, SldxuTeC, Sldpeoou Kat KUPENSIKOU
TUTTIOU OKIAOELG PE ATTWAELD GYKOU TOU TIVEULIOVIKOU TTa-
peyXLMATOC, evw n aovikn Topoypapia Bwpaka epgavidel
neploxég Stapecwv SiNBnudtwy Kal elkdva BoAAG udAou
(Ewkova 1). ANAa eupripata mepthapBdvouv BpoyxekTacieg
“e€ ENEewC”, elkOva PeNIKNPLOpAC, LTTECWKOTIKN (VWon Kal
atelekTaoia. O AEITOUPYIKOG EAEYXOG TWV TIVEUIOVWV OU-
vNOwg Seixvel pelwpévn SLaxUTIKA IKAVOTNTA KAl EVPHATA
TIEPLOPIOTIKOU TUTTOU. H Bepamneia mepihapfavel Stakomn
TOU PAPUAKOU Kal XOpynon KOPTIKOOTEPOEIOWV'S .

B. HwaoivoiAikij mveupoviKij vooo§ QapuaKeuTIKIjG
airioAoyiag

Ta kapdloAoyIKda @AappaKa TTOU €X0UV GUOXETIOOE( pe
NV avantuén NnwoIVoPINKWY TTVEUUOVIKWY SINBrRoewv

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

paivovtal otov mivaka 5%, Or aoBeveic eival ouxvd acu-
MTTTWHATIKOL, AANA pmopei va epgavicouv Enpo Bnxa,
Sduomvola, cuptyud, e€avonua, apBpalyieg, kakouyia,
TIUPETO Kal TTEPIPEPIKT NWOIVOPIAIA | NWOIVOPIAia 0TO
BpoyxokuweAdiko ékmiupa (BAL)®. To xpovikd dtaotn-
pa peta&ld tng évapéng xopriynong Tou gapudkou Kat
NG avantuéng KAIVIKA EUQAVOUC VOOOU TIOLKIANEL O
peydaio Babuo. H aovikry Topoypagia Kat n akTivo-

MINAKAX 5. Hwowo@Aikr mveupovorndBela amo KapSiohoyikd
@dappaka
o AloupnTika
- uSpoxhwpoBelalidn
o AvTiappuBuIkd @dppaka
- dpwdapdvn
- pawvuTtoivn
o 3 — adpevepyIKoi AMOKAEIOTEC
- Aafntahoin
- TPOTPAVOAOAN
© AVAOTOMEIC TOU PETATPENTIKOU ev{UOU NG ayyelotacivng |l
- Kamtompiin
- mepvoompiin
- POCIVOTIPIAN
© AVTIQILOTIETAMOKA QAPHOKA
- OKETUNOCAAIKUAIKO 0&0
o AvTilimdatpikoi mapayovteg
- KNoQIumpATN

EIKONA 1. Mveupovikn ivwon HeTa amo xprion apiwdapdvng. H aktivoypagia Owpaka Seixvel appotepomieupeg, Sidxuteg, Sidpecou
Kat KUPEASIKOU TUTTOU OKIACELG [IE ATTWAELQ OYKOU TOU TIVEUUOVIKOU TIAPEYXUHATOC, £VW N a&oVIKr Topoypagia Bwpaka epgaviel
TEPLOXEC SlAPEcWY SINBNUATWY Kalt ElkGva BOARG UAAou.
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ypagia Owpaka, pmopsei va pgavifouv Tnv €ikdva Tou
PWTOYPAPIKOU aVTIBETOU TOU TTVEUUOVIKOU OIOAMATOC
(Eikdéva 2). H emaveppdvion Twv nwolvo@INKWY 8inbn-
HATWV VW €XOUV OLAKOTIEL TA PAPHAKA KAl EQOTOV OV
ouvuTIdpxouv dAAol TapdyovTeG, CUVNYOPEL UTTEP TNG
1810maboug xpoviag NWOIVOPIAIKAG veupoviag?®2, Ot
(POPHAKEUTIKEG NWOIVOPIAIKEG TTVEUIOVOTIABDELEC YEVIKA
£€Xouv KaAn mpdyvwaon Kal avtanokpivovtal e Vpeon
NG CUUMTWHIATOAOYIAG Héoa O SIACTNHA NUEPWV ATIO
Tn SlaKkoTr Tou Pappdkou Kat tnv évapén Bepamneiag pe
KOPTIKOOTEPOEION?2225,

y. Amo@pakTikij BpoyxioAiTioa e opyavoupevn
nveupovia

H amo@pakTikr BpoyxloAitida pe opyavolpevn mveu-
povia (BOOP), eivat pia lotodoyikr Siayvwon mou xapa-
KTnpiletal amd TNV EUPAVION KOKKIWHATWSOUC 10TOU
OTOUG MIKPOUG agpaywyoul¢ Kal apBovwv deopidwv
OUVOETIKOU 1OTOU péca oToug KUPENSIKOUC TOpoUG Kal
oTIC KUPEAISEC. Ta KapSIOAOYIKA PAPUAKA TTOU UITOPE(
vVa TNV TPOKAAECOUV @aivovTal oTov Ttivaka 62728, H KAI-
VIKN €lkOva mephapfBavel mpoodeutikr) SVoTvVola TNV
AoKNOoN, KN Tapaywytko BrAxa, TUpeTo Kal Bwpakikod
alyoc. H aktivoypagia Bwpaka avadelkviel Katd TOMouG
AUPOTEPOTIAEVPEC, ACUUUETPES, METAVACTEUTIKOU TUTTOU
KUPeAISIKEC OKIAOEIG 2, H Bepameia TNC OAPUAKEUTIKIAC
BOOP mepthapfdvel S10KOTH TOU EUTTAEKOEVOU OKEU-

1‘
s

-
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MINAKAZX 6. Kapdioloyikd @dppaka mou oxetiovtal pe
BOOP
o AvTiappuBuIKd @dppaka
- Apiwdapovn
- pawuToivn
o 3 — adpevepyIKoi AMOKAEIOTEC
- a0€BOUTANOAN
- BnTtafoloin
- 0OTAAOAN
o AyY€I001a0TONTIKA
- udpahadivn
o AvTilimbatpikoi mapayovteg
- mpaBactartivn
- olpBaocTtativn
o AVTIQILOTIETANOKO{ TTOPAYOVTEC
- TIkhombivn

AoUATOC Kal XOpHynon KOPTIKOOTEPOEISWY, 0Ta omoia
ouvnOw¢ UTTAPXEL KAAR avtamdkplon?2,

0. Mveupovika oiola

Ta mveupovikd oliSla papuaKEVUTIKAG alTiohoyiag
QVEUPIOKOVTAL CUVNBWG OE TUXAIO ATTEIKOVIOTIKO ENEYXO
(Elkova 3)'2. Xe KATOIEG TIEPIMTWOELG, N SuoTvola Kal 0
€mMipovog Enpag Brixag eival Ta CUPTTWHATA TTOU 08NyoUV
Tov aoBevr] 010 ylatpo®. Ta kapSloAoyIKd @AapuaKa
TIOU UITOPEL va TIPOKAAEGOUV TTVeUpOVIKA olidla gival n

EIKONA 2. Hwotvo@IAikr mveupovonddeia petd amd xprion aomipivng. H a§ovikr Topoypagia kat n aktivoypagio Bwpaka euea-
viCouv TNV €IKOVA TOU GWTOYPAPIKOU AVTIOETOU TOU TIVEUHOVIKOU OIOAMATOG.
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EIKONA 3. lMveupovikd olidia. Apgpotepomieupa mVveUpoVIKA olibia petd amd xprion apwdapovng.

apwdapdvn®, n eaivutoivn3®3 kat n tikhomdivn. Itnv
nepimTwon NS apwdapdvng, Ta mveupovika olidia pro-
peiva epgavifovtal kolhomoinuéva. H diayvwon amaitei
Bloyia mvevpova mou va Seixvel KOKKIwpaTwon vooo.
H S1akoTm Tou gUNMAEKOPEVOU PapPPAKOU Kal N évapén
Bepaneiag pe KoPTIKOOTEPOEISN oUVNBWC apKEi yla TNV
TARPEN ATTOKATACTACN TNG KAIVIKNAG KAl AKTIVOAOYIKAG
£1kOvaC Tou aoBevouc #3032,

&. lNveupovitioa “c& umepevaiobnoiag”

H mrveupovitida amoé unepeualobnoia oe pappaka

xapaktnpiletat amd ofeia i unofeia eppdvion®3*, u-
vNBwW¢ mapatnEoUVTAl CUCTNUATIKA CUUMTTWHATA UE
TTUPETO, KaKouYia, LUaAyieg kat apBpalyieg. Ta mveupovika
oupnmTwpata givat o Enpog Prixag kai n duomvola, aAAd
autd eppavifovTtal HETA TA CUCTNUATIKA CUMMTTWHATA34,
H mepupepikii nwolvo@iia mapatnpeital 6 TOCOOTO
20 - 40% Twv NMePMTWoewWV. H akTivoypagia Bwpaka
en@avifel kuPeAdikou Tumou BAARN, mou umopei va
givar eotiakr, AoBwdng r didyutn. Zuxvd mapatnpeital
TEPIPEPIKN KUPIWG evTomion Twv SinBnudtwv' >33, Ta
KapSIOAOYIKA PAPHUAKA TTOU UTTOPEL VO TIPOKAAEGOUV
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auTr TN pop@n mveupovitidag € umepeuaiobnoiag givat
ol B—adpevepyikoi avaoToAeig®34,

5. Mn kapdioyevé¢ mveupoviko oidnpa

Mn kapdioyevég Tveupoviké oidnua éxel mapatnpenOei
META amd AqYn Slapdpwv @apudkwy. Ta kapdtoloyi-
KA (PAPMAKa TTIOU PTTOPE( va TO TIPOKAAECOUV gival To
OKETUAOCAAIKIAIKO 0V, n SiAtialépun, n EuAokaivn Kal n
uSpoxAwpoBelalidon-32. O TUMoG auTdG TOU TTVEUOVIKOU
oldrpaTo¢ avikel oto avénuévng dlamepatdTNTAC TNG
KUPENSOTPIXOEISIKNG HEUBPAVNG TTVEUHOVIKS 0idnpa Kat
gp@avifetal péoa o€ WPEC 1 Pé€pPeC amod Tnv €kBeon oTo
@apuako. OtaocBeveic avantiooouv ogia avamveuoTIKN
avendpkela pe évtovn dUoTVoLa Kal apewdn TITUEAA.
H kAwvikn e€€taon avadukvuei pn pouaikolg poyxoug
HE A XWpPIiG HoUCIKOUG OUPITTOVTEG, TaXUMVOLd Kal UTTO-
Eawpia. H amAn aktivoypagia Bwpaka Seixvel S1AXUTEC
KUPENISIKEC SINONACELG, CUUPBATEG UE TTVEVPIOVIKO 0idnua,
Xwpic avénuévo kapSloBwpakikd Seiktn 1) uMECWKOTIKN
ouAloyn (Etkéva 4). Oplopéveg QopES, avanmTuooETal
Bapld avamveuoTikr avemdpKela Kal OTIC TIEPIMTTWOEL
QUTEG amartteital fpaxuxpeovn HNXAVIKH UTTooTAPLIEN TNG
avarvoric. H mpoyvwon gival yevikd kaAn av Slakomei
n xoprynon tou umeBuvou apPAKoU Kal xopnynOei
UTTOOTNPIKTIKA aywyn3>3,

EIKONA 4. Mn kapd10yevéG TIVEUUOVIKO 0idnua LETA amo Xpi-
on &ktialéunc. H amn aktivoypagia Bwpaka deixvel S1axuTeg
KUPEMSIKES SINOAOELG, CLUPATEG PE TIVEUUOVIKG 0idNnpa, XWwpiG
avénuévo kapdioBwpakikd Seiktn 1) ue(WKOTIKA GUANOYH.
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6. DappakeuTIKOC GUOTNRATIKOC EpUBNPATWONG AUKOG
(OappakevTikog XEA)

Aldpopa kapSloAoyIKA GAapuaKa YmopouV va Tipo-
KOAEOOUV PAPUAKEVTIKO ZEA. Ot aoBeveic epgpavifouv
apBpalyieg, puahyieg, mMupeTd, MAeLPITIOA KAl SEPUATIKEC
ekONAWOEIG* . H ouxvOTNTA EPPAVIONG EMIITAOKWV aTtd
TOUG VEQPPOUG KAl TO VEUPIKO oUOTNUA Eival XapunAr oto
OZEA, aAAA ol avamveuoTIKEC EKONAWOELC Eival apKe-
TA oUXVEG. Ta KapSloAoyikd @ApaKa TToU TTPOKAAOUV
OUXVOTEPA TO CUVOPOUO AUTO PaivovTal OToV Tivaka
7474 310V 0pd TOV A0BEVWIV AUTWV AVEUPIoKOVTAL UXVA
avtimupnvikd avtiowpata (ANA), ta orroia e€agavifovtal
Aiyeg eBSoudadeg iy Aiyoug pnveg petd tn Slakorr Tou
@appdakou®. Exouv emiong meptypagei meptmtwoelg OXEA,
ol omoie¢ xapakTtnpifovtal améd mveupovikn Opopfoeufo-
KR vooo. ZuvnBwe UTIApXEL avTamokplon oTn Slakomn
TOU EUTTAEKOEVOU PAPUAKOU, AV Kal N amodpoun Twv
CUMUTMTWHATWY cuuPaivel oe StlaoTnua RSoudadwy A
UNVWV46:50,

7. Nveupovikn — kuPehSIKA apoppayia

Ta avtmnKTIKA Kal IVwOOAUTIKA @ApuaKa UmopEl va

MINAKAZX 7. KapSioloyika @dppaka mou oxetifovtal e To
OUVEPOO PAPHAKEUTIKOU AUKOU.

o AvTiappuBuIkda @appaka
- TTpOKaIvadn
- auwdapovn
- pawvuToivn
- Kividvn

o 3 — ASpPEVEPYIKOL OTTOKAEIOTEC
- AafnTaAoAn
- BnTtafoloin
- mMvSOoAOAN
- TPOTIPAVOAOAN

e a-MEA
- KanmTompiAn

o AVTIUTIEQTAOIKA JE KEVTPIKN Spaon
- khovidivn
- pebuivtédmna

o AyY€EI0O1A0TONTIKA QAPHOKA
- Swdparadivn/vdpatadivn

o AvTINmSaIUIKOl TTAPAYOVTEC
- olpBaotarivn
- pAouPaotativn
- KhNoQIBpatn
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TPoKaAéoouv KUPeNSIKN alpoppayia, AoXETA HE TNV
0060 xoprynonc®*%. Zmavidtepa, KuPeMSIKN aipgoppayia
pmopei va mpokAnBei kat amé Sidgopa aAAd kapSioloyika
@dapuaka (Mivakag 8). Ot o cuvriBelg ekdNAWOEIC gival
Suomvola, aipoémTuon Kat umoaipia. ZTnv akTivoypagia
kal otnv CT Bwpaka mapatnpeouvTal KUPeAISIKOU TUTTOU
okldoelG (Eikéva 5). ToviCetal 1dlaitepa OTL N AOTTULON
Sev amoTteAEl TAVTOTE AMAPAITNTO CUUMTWA TNG KUYPE-
MSIKNG atgoppayiag®®**. Méxpt kal To 1/3 Twv aoBevwv
pe KuPeNSIKA alpoppayia dev epgavilel apodmtuon, KAt
TIOU OUYXVA €xel oav amoTéAeopa tn AavBaopévn Siayvwon
NG MVeLpoviag ™3,

8. Yme{wKoTIKI) Voo
MAgupitik cUANOYA UE 1 XWPIG NWOLVOPIAa UrTopei va

MINAKAZ 8. KapSiohoyikd @dapuaka mou oxeTiCovtal pe Kue-
MOIKN — TIVEULOVIKN alpoppayia

o AVTIOPPUBUIKA QapUaKa
- apwdapdvn
- pawvuTtoivn
- Kividivn

o AVTUTNKTIKA
- Bapeapivn

o AvTiaipomeTaMakd
- AKETUAOOAAIKINIKO 0&U
- KAomiOoypéAn

o OpoppoluTikd
- OTPEMTOKUVACN
- OUPOKIVACN

EIKONA 5. KupehiSIki algoppayia petd amoé xprion Bapea-
pivne.
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mapatnenOei petd amd xprion opIoHEVWY pappdkwv. H
PaPMAKeVTIKA TTAEUPITIOO SeVv €xel E181KOUC XAPAKTAPEC
Kal étol Sev pmopei va umootnpixOei 6T ogeileTal amo-
KAEI0TIKA 0TN Xprion Kdmotou gappdkou. H ume{wKoTiknA
VWOon ival pla omavia emmAoK Kat cupaivel o cuxvd
ME TN XPrion apiwdapdvng kat Tpokdivapidnge. Xuhobw-
PAKaAG Ymopei va mapatnenOei petd amd Anyn otativwv®.
Ta kapdioloyikd @ApuaKka Tou €xouv evoxormolndei yia
unte{WKOTIKA VOOO QaivovTal oTov Tivaka 9145832,

9. Mvevpovikn unéptaon

Oplopéva kKapSIoAoYIKA PAPHAKA £XOUV CUCXETIOOEI
ME TNV avantuén mveupovIKAg uiéptaong (Mivakag 10)%067,
H kAvIkn €lkéva TnG SeutepomaBolg AuTHE HOPPNG TNG

MINAKAZ 9. KapSiohoyikd @dppaka mou oxeti{oval Ye uTe-
{WKOTIKA VOoO

o AvTIappuBuIKA papuaKa
- apwdapdvn (unme{wKOTIKN ivwon)
- Tpokavapién (ume{wkoTIKn ivwon)
- gaivutoivn

o 3-adpevepyikoi AmMOKAEIOTEC
- Bnta&oAoin
- KapBeSINOAN
- o€mpevolOAn

e a-MEA
- dampiin
o Ayyelo8100TaATIKA
- Siwdparadivn
o AVTIITNKTIKA
- A0EVOKOUMAPOAN (atpobwpakac)
- Bapgapivn (apobwpakac)
o AvTlaipoTTaUTaAOKE
- Tikhormbivn (atpobwpakag)

o AvTIAtTIS QKO TTApAyoVTEC
- otativeg (xuhoBwpakac)

MINAKAZ 10. Kapdiohoyikd @dpuaka mou oxetiCovtal pe
TIVEUUOVIKN UTEPTAON

o B-adpevepyIKoi OTTOKAEIOTEC

® AyY€El001a0TOATIKA
- Swdpaiadivn

o Avtiaipoppayikd
- TpWTapivn




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

TIVEUHOVIKN G uTéptaong Sev Slagépel amd Tnv mpwTtona-
On. H KAvIkn glkova oTta apxikd otadia, xapaktnpiletal
amno SuoTvola Kal omoBooTePVIKO Vo oTnV SLApKEla
NG KOTIWONG.

H xopriynon mpwtapivng €xet avagepBei 011 pmopei
va TPOKAAECEL o€gia TTVEUUOVIKN UTTEPTAON 2.

H S1aKkoTn TwV EUTTAEKOUEVWV PAPUAKWY TIOAD OTIA-
via akoAouBeital amd umooTPOo P TWV AAAOIWOEWY TNG
TIVEUUOVIKIG UTTEPTAONG KAl TIG TTEPLOCOTEPEG POPEG TTA-
patnpeitat e€ENEN idla pe auTh TS MpwTtomabougsos!,

10. Mvevpovikn OpopocpPoliki) vosog

Méxpl onuepa, £xouv avayvwplobei Suo PapUaKeL-
TIKO{ TTAPAYOVTEC, Ol OTIOIOL UTTOPOUV VA TIPOKAAEGOUV
Tveupovikn BpouBoguBolikn vooos26, Ta pdpuaka autd
gival n mpokaivauidn kat n @awvuToivn Kal TPoKaAouv Th
Hop®N auTr TNG TTVEUUOVIKAC EUBOARC oTa MAaicia Tou
ouVOPOIOU AUKOU (PAPHAKEVTIKNG arTioloyiac®. Ztov opd
AUTWV TwV acBevwv pmopei va Bpebouv avtimupnvikd
(ANA) kat avtikapSloAmvikd avticwpata. To omvonpo-
ypd@nua alpdtwong avadelkvUEl upripata cuuBatd pe
TIVEUMOVIKHA €UBOANS.

11. NuAaia kat pegoBwpakiki Aepgadevonddeia

MuAaia kat pecoBwpakiki AeppadevondBela (Etkova
6) pmopei va mapatnpnBei petd and xprion Tou avtiap-
pLBUIKOU TapdyovTa gaivuvtoivn®.

EIKONA 6. Mulaia Aep@adevondBela PeTd amod xprion gaivu-
vTOivnG.
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AIATNQZTIKH NPOZEITIZH
TQN OAPMAKEYTIKQN MNEYMONONAGEIQN

H S1dyvwon Tn¢ @ApPAKEUTIKAG TTVEUOVOTIABELOG
givat ouvriBw¢ duokolo va emPePaiwdei kat e€aptdTal
amo 1o cuvduacoud Siapdpwvy TANPOPOPIWY Kal armd TNV
TIPOCEKTIKI) AVAAUCT TNG XPOVIKNG OXE0oNG METAY TNG
£kBEONC 0TO PAPUAKEUTIKS TTAPAYyoVTa Kal TNG évapéng
NG SUPTITWHIATOAOYIAG TNG VOOOU' >,

H avalitnon t¢ mbavdtnTag va mpoKaAEi TO CUYKE-
KPIUEVO PAPUAKO TOEIKOTNTA €ival TTOAU BACIKO EpWTNHA
katmpénetva anavtnOei. O ylatpog Ba mpémnel va avatpé€el
otn ouyxpovn BipAloypagia yia tnv emPePaiwon autnig
¢ mbavotntag' %,

Mpokeluévou va evoxomolnBei éva okevaoa yla thv
mpdkANon mMveuoVIKAG PAAPNG, Ba mpémel va amokAel-
00¢i kaBe AANo mMBaAVO aiTio Tou PMOoPEL Va TTIPOKAANEDEL
CUUTITWHATOAOYIA ATTO TO AVATTVEUOTIKO. AVAUECT OTIC
EVOANOKTIKEG QITIEG, TN ONUAVTIKOTEPN B€0n €xouV ol
AoOIPWEEIC KAl Ol TIVEUUOVIKEG EKSNAWOEIG TNE VOOOU yia
TNV omoia o acBevei¢ A\aupavel To @AppaKo’ 252,

Oa npémelva €xel umApEel oagng ékBeon Tou acBevoug
070 £VOX0 PAPHAKO, TIPIV TNV £vapén TOU avamvVEUCTIKOU
npoBAnRuatog 2%, Kabe @dpuako mou xopnyndnke otov
aoBevn HETA TNV évapén Tou avanveuoTikoL TTPoBARua-
TOC ammoKAgigTaL ATTO TN AMOTA TWV AUTIOAOYIKWYV TTApayo-
vTwv'%, H An tou 1otopikol Ba mpémel va ephapPdvel
NV ékBeon o€ PApUaKa KATA TO TTAPEABOY, agou gival
YVWOTH N EUPAVION TIVEUPOVIKNC TOEIKOTNTAC KAl UNVEC
1 OKOPA Kal XpOvIa PETA TN XPHON TOU GapUakou’262,
Av o0 acBevri¢ Aappavel cuvduaoud gapudakwy, Sniadn
TIEPIOOOTEPA ATIO éva OKEVACMATA, TOTE N SlayvwoTl-
Kk duokoAia eival peyalutepn Kal ival SUGKoAo va
amodoBei n oIk avTtidpaon o€ KATIOI0 CUYKEKPIEVO
mapdyovta'2%,

la va amodobei pia mvevpoviky BAAPN oe kamolo
(POPMAKEVTIKO TTapayovTa, Oa mpémel va umdpxet PeATi-
WON TWV CUUTTTWHATWY HOAIG To @dppako Stakorei. Mia
aéloonueiwtn e€aipeon otov kavéva NG BeAtiwong peta
a6 Tn S1aKOTH TOU PApPHAKOU gival n TveupoviTIOa amd
apwdapovn*+%°, Auté cupBaivel yiati n KATakpdtnon Tou
(PUPUAKOU GTOV TTIVEUUOVIKO 10TO Eival TapaTeTApéVN'29°
Kal 6gv ATTOPAKPUVETAL EXPL KAl HEPIKOUG UNVEG UETA
amno 1o TéNog TN Bepamneiag' 92,

TENOC, YIO VA XOPOKTNPIOTEL Jia TTVEUUOVIKE BAGBN cav
QPOPMAKEUTIKN, B TTPETTEI TA CUUMTTWATA VA UTTOTPOTTIA-
Couv poAig To @dppako emavaxopnynOei>%°. H emavayo-
priynon yia SiayvwotikoU¢ okomoug Sev ouvioTatal Kal
Ba mpémel va TieplopileTal OTIC TEPIMTTWOELS EKEIVEG TTOU
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TO @APHAKO Eival OUCLACTIKNG ONMAGiag yla Tov acBevn
Kat 8ev uTTAPXEL Kavéva AANO eVOANAKTIKS' 299,

Ta akTIVOAOYIKA eupripaTa gival cuviBwg pn 181Ka
PAPUAKEVTIKAG TO&IKOTNTAC >,

To av xpetdletal APn 1oToU yia 1IoToAoyIKH e€€Taon
e€aptatal amo tnv kKABe MePiMTwWon XwploTd. X& mepl-
MTWOElG 6mou n Stagopikn Sidyvwon givat SUOKOAN, ot
eMePPBATIKEG TEXVIKEG (Slafpoyxikn Bloyia, avolkTh Bloyia
mvelpova) BonBouv oTov anmoKAEIoUO AANAWV Tabroewv
Kal empBePalveTal e Tov TPOTo auTd N TaPOUsia TTVEU-
MOVIKNC TOEIKOTNTAC! 2%,
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To peyaAuTtepo AABo¢ 0T QAPHAKEUTIKN TOSIKOTNTA
gival n pun umoPia autng g dtayvwong. H apuaKeuTIKnA
TIVeUpoVIKN BAARN and kapSloloyika pdpuaka gival
OTTAvIa KAl GUXVA gival Atyotepo mOavr amd TOANEG AAAEC
atie¢ mou pmopouv va Swoouv Ty idla KAIVIKN Kal aKTL-
VOAOYIKH €1kOva. QoTd00, N S1dyvwon TNG TVEUUOVIKAG
To&IKOTNTAG TTPETEL TTAVTA va TiBavoAoyeital-+%°,

BIBAIOTPAQIA
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SUMMARY. A large number of medicinal drugs used in cardiology
have been related to a variety of side effects in the lungs. The list
of such drugs has increased as new drugs have been introduced
in recent years. Lung disease due to medication may appear as
parenchymal disease, angeitis, or mediastinal disease. Airway injury
may be caused by medication, giving rise to cough, bronchospasm,
and obstructive bronchiolitis. In addition, systemic reactions such as
lupus erythematosus are commonly observed in conjunction with
lung injury. In this review, the side effects on the respiratory system
of cardiovascular medications are described, with an emphasis on
the nosological entities that are most frequently observed. Pneumon
2009; 22(1):75-84

INTRODUCTION

Lung disease due to the side effects of pharmaceutical drugs may ap-
pear as a variety of clinical entities, which have been correlated with more
than 300 drugs. The diagnosis of drug related pulmonary disease is usually
made by exclusion of other lung diseases, taking into consideration the
absence of specific signs, symptoms or laboratory findings. A detailed his-
tory of recent or long term administration of certain drugs is indispensible
for orientation towards the diagnosis. Pulmonary injury may occur from
within minutes of, to many years after, administration of the medication.
Its presentation involves a variety of mechanisms, including: 1) produc-
tion of free oxygen radicals (oxidative stress), 2) direct hypersensitivity, 3)
hypersensitivity due to haptene formation, and 4) direct cellular toxicity.
Although the pulmonary complications of most drugs subside, provided
they are diagnosed early and handled promptly, some patients die from
the complications of certain drugs. The progress of pulmonary disease due
to drugs must be avoided by stopping or changing the medication "2 The
aim of this review is to summarize the side effects of cardiovascular (CV)
drugs on the respiratory system, with emphasis on the nosological entities
that are most frequently observed.
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CLINICAL FORMS OF PULMONARY TOXICITY
DUE TO CARDIOVASCULAR DRUGS (Table 1)

1. Cough

ACE inhibitors are drugs widely used for the treatment
of arterial hypertension and cardiac failure. ACE inhibi-
tors may be the cause of persistent dry cough?, related
to bradikinine release, in 10-20% of patients. The cough
may start a few days after the beginning of the treatment,
but usually appears after 1-2 months, and total remission
is observed within a few days of cessation of the drug.
Asthma is not a contraindication to the use of ACE inhibi-
tors. Patients with asthma are at the same degree of risk as
the rest of the population, and persistent non-controlled
asthma or asthmatic crises due to ACE inhibitors have
rarely been described?. Some antagonists of angiotensin
ll-receptors, such as losartane, have also been implicated
in the production of chronic cough*.

2. Bronchospasm

The drugs most often responsible for drug induced
bronchospasm are aspirin® and non steroid anti-inflamma-
tory drugs (NSAIDs) and B-blockers. The term ‘worsening’
is considered to be more accurate than the term ‘provoca-
tion’, because in the majority of cases the drug induced
attack is not the first episode of bronchospasm, but an
exacerbation of previously existing bronchial asthma
or chronic obstructive pulmonary disease (COPD). Only
rarely are the above mentioned drugs the inducers of
the first paroxysm of bronchospasm. Aspirin can cause
bronchospasm in a percentage of 0.3% of normal people
and 4-20% of people with a history of chronic bronchial
asthma or COPD. The pathogenetic mechanism appears

TABLE 1. Signs of pulmonary toxicity due to cardiovascular
drugs

¢ Cough

¢ Bronchospasm

o Interstitial lung disease

¢ Non cardiogenic pulmonary oedema
¢ Pulmonary alveolar haemorrhage

¢ Mediastinal disease

¢ Drug induced lupus erythematosous
¢ Thromboembolic disease

¢ Pulmonary hypertension

o Hilar and mediastinal lymphadenopathy
¢ Mediastinal haemorrhage

¢ Chest pain
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to be related to the metabolism of the prostaglandins,
but is not fully understood. Typically, the appearance of
an asthmatic crisis after aspirin administration occurs
mainly in patients with coexistent nasal polyps. The
administration of B-blockers, either per os, intravenously
(i.v.) or as eye drops, may cause persistent bronchospasm.
Propanalol and timolol are the medications most com-
monly implicated, while atenolol and metoprolol appear
to have less effect on the airways. The result of B-blockers
may be either overt bronchospasm or reduction of the
bronchodilatory effect of medication administrated to
the patients for coexistent pulmonary diseases. The drug-
induced bronchospasm appears within a few minutes
or hours of administration of the drug; it is severe and
difficult to treat. Other drugs have also been implicated
in the provocation of bronchospasm (Table 2). Cases
have been described of intense bronchospasm after i.v.
administration of adenosine, which is used for treatment
of hyperventricular arrhythmia. Another complication
which is, however, rare, is bronchospasm after a-MEA
administration. This complication may appear 10-15
days after the beginning of treatment. The underlying
pathogenetic mechanism is not well understood’. Two
cases have described in the literature of bronchospasm
after amiodarone administration. Both patients had
bronchial asthma as a coexisting disease, but they were
free of symptoms before the beginning of antiarrhythmic
medication with amiodarone. The bronchospasm resolved
completely after interruption of amiodarone treatment?.

TABLE 2. Cardiovascular drugs that can cause bronchospasm

Antiarrhythmic drugs
1. Adenosine
2. Amiodarone
3.Lidocaine
4. Propapheanone

B-blockers
ACE inhibitors

Blockers of the receptors of angiotensin ||
1. Losartane

Antiplatelet factors
1. Aspirin
2. Dipiridamole

Thrombolitic drugs
1. Urokinase
2. Streptokinase
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TABLE 3. Clinical forms of interstitial lung disease induced by
cardiovascular drugs
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TABLE 4. Cardiovascular drugs causing acute interstitial
pneumonitis

« Acute interstitial pneumonitis (alveolitis)

« Pulmonary fibrosis

+ Drug induced eosinophilic lung disease

« Bronchiolitis obliterans organizing pneumonia (BOOP)
« Pulmonary nodules

« Hypersensitivity pneumonitis

Two cases of asthma exacerbation after administration of
dipiridamole have been described®'. The treatment of
drug induced bronchospasm due to CV drugs includes
administration of inhaled bronchodilators and discontinu-
ation of the implicated drug.

3. Chest pain

Atypical chest pain may appear in some patients
after specific CV drug administration'?'*'>, The diagnosis
of chest pain due to CV drugs is made by exclusion of
other causes of thoracic pain.”® Adenosine, methyldopa,
pravastatin and simvastatin are drugs that may cause
chest pain. The pathogenetic mechanism is only partially
known' 1.

4. Interstitial lung disease (ILD)

Many CV drugs have been implicated in the presenta-
tion of interstitial lung disease (ILD). Drug induced ILD may
appear as in a variety of forms, as described below.

a. Acute interstitial pneumonia and pulmonary fibrosis

Drugs that may cause acute interstitial pneumonia are
shown in Table 4"2'°'%, The clinical appearance of acute
interstitial pneumonia is progressive dyspnoea, fever
and persistent dry cough'>'6'8, Pulmonary fibrosis is the
end stage disease of drug induced pulmonary toxicity.
Irreversible lesions of pulmonary fibrosis have rarely been
observed and these were caused by amiodarone'2. Some
B-adrenergic blockers, such as lavetamol, pindolol, and
practolol, have also been implicated in lung fibrosis's°,
The disease follows a pattern of gradual invasion. Patients
present months to years after the beginning of treatment
with fatigue and progressive dyspnoea on exercise, dry
cough, and chest tightness. Sometimes weight loss may
be a feature. Clinical examination reveals mid-inspira-
tory and end-inspiratory crackles especially in the lower
pulmonary zones, similar similar to those of UIP. Chest
X-ray examination shows bilateral diffuse reticular and
alveolar infiltrates with lung volume diminution. Chest

+ Diuretics
1. Hydrochlorothiazine

« Antiarrhythmic drugs
2. Disopyramide
3. Procainamide
4. Amiodarone
5.Phenytoin

« b-Adrenergic blockers
1. Atenolol
2. Carvedilol
3. Nadolol
4. Oxprenolol

« ACE inhibitors
1. Captoprile

« Antagonists of the receptors of angiotensin Il
2.Valsartane

«Vasodilator drugs
Dihydrallazine/hydrallazine

« Antilipidaemic factors
Simvastatin

computerized tomography (CT) shows bilateral patchy
alveolar infiltrates and ‘ground glass’ appearance (Figure
1). Other CT findings include traction bronchiectasis, hon-
eycomb appearance, subpleural fibrosis and atelectasis.
Perfusion scanning (PFT) usually shows reduced diffusing
capacity and a restrictive pattern on spirometric examina-
tion. The treatment of acute interstitial pneumonia and
pulmonary fibrosis includes discontinuation of the drug
and corticosteroid administration's".

b. Drug induced eosinophilic lung disease

CVdrugs implicated in the development of eosinophilic
pulmonary infiltrates are shown in Table 5%. Patients are
usually asymptomatic but dry cough, dyspnoea, wheez-
ing, rash, joint pain, fatigue, fever may occur, with blood
evidence of eosinophilia. Eosinophilia is usually detected
in the bronchoalveolar lavage (BAL) fluid®. The interval
between the beginning of administration of the drug and
the appearance of lung disease varies. A photographic
negative of cardiac pulmonary oedema is observed on
X-ray and CT examination (Figure 2). The persistence or
reappearance of pulmonary infiltrates after drug interrup-
tion, in the absence of other causative factors, supports
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FIGURE 1. Pulmonary fibrosis after the use of amiodarone. Chest CT showing bilateral diffuse alveolar and reticular shadows with
lung volume diminution on CT. Chest MRI with infiltrations and ground glass appearance.

TABLE 5. Cardiovascular drugs which induce eosinophilic
lung disease

Diuretics
1. Hydrochlorothiazine

Antiarrhythmic drugs
1. Amiodarone
1. Phenytoin

B-adrenergic blockers
1. Lavitalol
1. Propanoloe

ACE inhibitors
1. Captoprile

2. Peridronprile
3. Posinoprile

Antiplatelet factors
Aspirin

Antilipidaemic factors
Clofibrate

the diagnosis of chronic eosinophilic pneumonia?°2%, Drug
induced eosinophilic pneumonia generally has a good
prognosis and the remission of symptoms is observed a
few days after stopping the drug and starting corticos-
teroid treatment?22%,
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c. Bronchiolitis obliterans organizing pneumonia
(BOOP)

Bronchiolitis obliterans organizing pneumonia (BOOP)
is a histological diagnosis characterized by the formation
of granulomatous tissue in the small airways and fibrosis
of the alveoli. CV drugs that may induce BOOP are shown
in Table 6228, Dyspnoea on exertion, dry cough, fever
and chest pain are common presenting symptoms. Chest
X-ray reveals bilateral, asymmetrical, migratory alveolar
opacities??%. The treatment consists of drug interruption
and administration of corticosteroids® 2.

d. Pulmonary nodules

Drug induced pulmonary nodules usually present as
incidental radiological findings in asymptomatic patients
(Figure 3), and more rarely with persistent dry cough and
dyspnoea®. Amiodarone?, phenytoin®*3' and tiklopidine?
are associated with pulmonary nodules. Pulmonary nod-
ules after amiodarone administration may sometimes be
cavitated. Findings of granulomatous disease on lung
biopsy confirm the diagnosis. Complete remission of the
nodules is observed after stopping the implicated drug
and initiation of corticosteroids">3°32,

e. Hypersensitivity pneumonia

Hypersensitivity pneumonia may have an acute or
subacute onset®*34, Fever, fatigue and muscle and joint
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FIGURE 2. Eosinophylic lung disease after the use of aspirin. Chest MRI and CT showing photographic negative of pulmonary

oedema.

TABLE 6. Cardiovascular drugs that can cause bronchiolitis
obliterans organizing pneumonia (BOOP)

¢ Antiarrhythmic drugs
Amiodarone
Phenytoin

e B-adrenergic blockers
Asevoutalol
Betaxolol
Sotalol

e Vasodilator drugs
Hydrallazine

o Antilipidaemic factors
Simvastatin
Pravastatin

o Antiplatelet factors
Ticlopidine

pain may be present. The pulmonary symptoms are also
non-specific and include dry cough and dyspnoea, which
usually start after the onset of the generalized symp-
toms®3*, Blood eosinophilia is observed in a percentage of
20-40% of cases. Chest X-ray shows focal, lobar or diffuse
alveolar shadows, usually in a peripheral location'23334,
The drugs mainly implicated in the appearance of hyper-
sensitivity pneumonia are the 3-blockers®334,

f. Non-cardiac pulmonary oedema (NCPE)

Non-cardiac pulmonary oedema (NCPE) has been
observed after the intake of various drugs. CV drugs that
may cause NCPE are aspirin, diltiazeme, xylocaine, and
hydrochlorothiazide®*8. This type of oedema is due to
increased permeability of the alveolar-capillary membrane
and appears hours or days after the administration and
results in acute respiratory failure with intense dyspnoea
and foamy sputum production. Chest X-ray reveals patchy
alveolar infiltrations similar to those of cardiac pulmonary
oedema, but the cardiothoracic index is normal and no
pleural effusion is observed (Figure 4). Short term me-
chanical ventilation is sometimes necessary due to the
severity of the respiratory insufficiency. The prognosis
is in general good with supportive care in parallel with
drug interruption®3,

6. Drug induced systemic lupus erythematosus (DISLE)

Patients with drug induced systemic lupus erythema-
tosus (DISLE) present with joint pain, myalgia, fever,
pleuritis and skin lesions®**. Renal and nervous system
involvement is rare in DISLE but respiratory manifestations
are frequently observed. CV drugs that provoke DISLE are
shown in table 7*2%°. Serum antinuclear antibodies (ANA)
may be elevated, but disappear a few weeks after drug
cessation. Pulmonary thromboembolic disease may be
a feature of DISLE. Response to treatment is satisfactory
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FIGURE 3. Pulmonary nodules. Bilateral pulmonary nodules after the administration of amiodarone.

after drug interruption, with remission of symptoms after
weeks or months in some patients*>°,

g. Alveolar haemorrhage

Independent of the mode of administration (per os,
i.v., etc) anticoagulant and fibrinolytic factors may cause
alveolar haemorrhage®'>. Other CV drugs are more rarely
implicated in pulmonary haemorrhage Table 8). The
most commonly observed respiratory manifestations
are dyspnoea, haemoptysis and hypoxaemia. Alveolar
opacities are observed on the chest X-ray and CT (Figure

5).Itis important to recognize that haemoptysis does not
always occur in alveolar haemorrhage (>30% of patients)
and this can lead to misdiagnosis®"=.

h. Pleural disease

Pleural effusion with or without eosinophils in the
pleural fluid can be observed after the administration of
several drugs. The pleural fluid in drug induced pleuritis,
has no specific characteristics, which makes it difficult
to identify the causative factor. Pleural fibrosis is a rare
complication associated with the use of amiodarone and
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FIGURE 4. Non cardiac pulmonary oedema after the admin-
istration of diltiazeme. CT showing diffuse alveolar infiltrates,
similar to those of pulmonary oedema, without increased
cardiothoracic index or pleural effusion.

TABLE 7. Cardiovascular drugs that can induce the syndrome
of systemic lupus erythematosis (SLE)

Antiarrhythmic medications
1. Amiodarone

2. Phenytoin

3. Procainamide

4, Quinidine

B-adrenergic blockers
5. Lavitalol

6. Betaxolol

7. Pindolol

8. Propranolol

ACE inhibitors
Captoprile

Antihypertensive drugs with central action
1. Clonidine
2. Methyldopa

Vasodilator drugs
- Dihydrallazine/hydrallazine

Antilipidaemic factors
- Simvastatin

- Pravastatin

- Clofibrate
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TABLE 8. Cardiovascular drugs and alveolar haemorrhage

Antiarrhythmic medications
5. Amiodarone

6. Phenytoin

7.Quinidine

Anticoagulants
- Warfarin

Aniplatelet factors
- Aspirin

- Clopidogrele
Thrombolytics

- Urokinase
- Streptokinase

FIGURE 5. Alveolar haemorrhage after the administration of
warfarin.

procainamide®®. The administration of statins has been
implicated in the production of chylothorax®’. CV drugs
that have been associated with pleural disease are shown
in Table 945859,

i. Pulmonary hypertension

CV drugs implicated in pulmonary hypertension
are shown in Table 10%°¢'. Protamine administration is a
leading causative factor of pulmonary hypertension®2.
The clinical features of secondary pulmonary hyperten-
sion are similar to those of primary hypertension. The
symptoms at the onset of the disease are dyspnoea and
retrosternal pain during exercise. Unfortunately, even
after discontinuation of the implicated drugs, irrevers-
ible pulmonary hypertension may persist, with features
similar to those of primary pulmonary hypertension and
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TABLE 9. Cardiovascular drugs associated with mediastinal
disease.

Antiarrhythmic medications

8. Amiodarone (mediastinal fibrosis)
9. Procainamide (mediastinal fibrosis)
Phenytoin

B-adrenergic blockers
Betaxolol

9. Carvedilol

10. Oxprenolol

ACE-inhibitors
Imidaprile
Vasodilator drugs
Dihydrallazine

Anticoagulant
Warfarin
Asenokoumarol

Antiplatelet factors
Ticlopidine

Antilipidaemic factors
Statins

TABLE 10. Cardiovascular drugs that can cause pulmonary
hypertension

¢ B-adrenergic blockers

e vasodilators
Dihydrallazine

e antiplatelet
Protamine

the same prognosis®®®',

J. Pulmonary thromboembolic disease (PTD)

Two CV drugs, procainamide and phenyntoin, have
been associated with pulmonary thromboembolic disease
(PTD)®*¢3. This may be not a separate clinical entity but
a systemic respiratory manifestation of DISLE®. Anti-
cardiolipin and ANA may be present in the serum of
these patients. PFT of the lungs may reveal findings of
pulmonary embolism®.

k. Hilar and mediastinal lymphadenopathy

Only phenyntoin of the CV drugs has been implicated
in hilar (Figure 6) and mediastinal lymphadenopathy®*.
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FIGURE 6. Hilar lymphadenopathy after phenytoin adminis-
tration.

THE DIAGNOSTIC APPROACH TO DRUG
INDUCED LUNG DISEASE DUE
TO CARDIOVASCULAR DRUGS

Druginduced lung disease is difficult to confirm, and
the diagnostic approach is dependent on the analytical
history regarding medication and the interval between
the administration of the drug and the onset of symp-
toms' 269,

The main basic question is whether an administered
drug could be implicated in pulmonary toxicity"**. In
order for a drug to be considered responsible for lung
injury, all other diagnoses which can produce similar
respiratory symptoms must be excluded. The differ-
ential diagnosis should be oriented primarily towards
the exclusion of respiratory infections and pulmonary
complications of the CV diseases for which the patient
received the specific drug"*®°.

Definite exposure to the specific drug must have oc-
curred before the onset of the respiratory symptoms®°.
Other pharmaceutical agents administered to the patient
after the presentation of the respiratory symptoms can
be excluded from the list of possible causative factors"%°,
A full history of administration of drugs in the past is
necessary, taking into consideration that the onset of
respiratory symptoms can occur even years after from the
administration'2%. Differential diagnosis is very difficult
if the patient is receiving combined therapy with two or
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more CV drugs known to cause lung toxicity">*,

In order to attribute pulmonary disease to an adminis-
tered drug it is absolutely necessary to confirm improve-
ment of respiratory symptoms after discontinuation of
that drug. The exception to this principle is amiodarone,
which continues to maintain high lung tissue concentra-
tions for a long time (several months) after the end of
treatment'2%, Relapse of symptoms after readministration
of the implicated CV drug confirms the diagnosis, but it s
not recommended for a drug to be given for diagnostic
reasons and readministration must be reserved only for
patients for whom there is no alternative drug'>®.

The imaging findings (X-ray, CT and HRCT) are non-
specific for drug induced lung disease'%%°,

Patients who are candidates for histological examina-
tion must be assessed separately. If differential diagnosis
is difficult, transbronchial or open lung biopsy may be
necessary for the exclusion of other lung diseases and
the confirmation of pulmonary drug toxicity"*¢°.,

In the clinical setting, a low degree of suspicion of
such a diagnosis is commonly observed. Drug induced
pulmonary diseases are rare in routine clinical practice
and other lung diseases are more probable. However,
drug induced lung diseases must always be keptin mind
for CV patients presenting with respiratory symptoms,
particularly when the cardiac disease was under control
and the clinical state stable at the time of onset of pul-
monary disease’*°.
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oUyXpovo TPomo (WG avadelkviovTal WG £va amo Ta cuxvoTtepa aitia Ba-
VATOU Kal avarnnpiag, £xel OTPEPEL ONUAVTIKO KOUUATI TNG LATPIKAG EPEUVAG
P0G TN SlEPEUVNON TWV PUOIOAOYIKWV KAl TTABOQUCIOAOYIKWY UNXOVICUWY
OTOUG OTIOIOUG UTTOKEIVTAL AUTH N TOOO ONUAVTIKA A&lToupyia. Zuxvd, ow
amnd éva Bewpoupevo avBpwmivo AdBoc? kpuPetarl n Slatapayr TG OMAANC
€€ENENC Tou Bpadivou UTTVOU, O KATAKEPHUATIOUOC TOU Kal TEAIKA N xpdvia
oTtépnon UTTVOU WE GNUAVTIKEC ETMTWOELG 0TN AEITOUPYIKOTNTA TOU ATOHOU
KaTd TN S1dpkela TNG nUéPACE. AvemBuuNTN éAevon UTTVou KATA TNV eEENIEN
Spaactnplot)Twy ou amattouv MAfipn eypriyopon (m.x. odriynon), SuckoAieg
OUYKEVTPWONG KAl EKTEAEONC VONTIKOU €pyou, Slatapayég Tou PuxIopoU
Kal TNG 0€£0VAANKOTNTAG ATOTEAOUV TA ONUAVTIKOTEPA CUUTTTWHATA
¢ xpoviag otépnong Unvou®. To cUVOPOUO TNG ATTOPPAKTIKAG ATTVOLAG
oTOV UTIVO ANTOTEAEL TO CUXVOTEPO AITIO KATAKEPMATIOUOU Tou Umvou. H
S1dyvwaon tou cuvdpduou gival OXETIKA EUKOAN HE TNV XAPAKTNPLOTIKH,
TIC TIEPIOOOTEPEC POPEC, KAIVIKA €IKOVA va UTTAYyopeVEL TNV Slevépyela
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TOAUUTIVOYPAPIKAG HENETNG UTvou TTou Ba pag Swoel
OAEC TIC ATTAPAITNTES TTANPOPOPIEC. H avTIETWTION TOU
OUVOPOUOU ETITUYXAVETAL OTNV TIAELOVOTNTA TWV TIEPL-
TITWOEWV LE TIG CUOKEVEG TTAPOXNG A€Pa e BETIKN Tieon
(CPAP). O 10TpOG TOU KEVTPOU HENETNG TOU UTTVOU CUXVA
Ba kaAeoTei va Swoel amavtnon oTo yiati évac acBeviig
TTOPAUEVELUTTVNAIKOS TTapd TN StamioTwon 6T TAoKEL anmo
oUVOPOUO ATTOPPAKTIKAG ATTVOLAG KAl TTAPA TNV CUVETTH
Xprion tng ouokeung CPAP. Ze auTég TIg mepIMTWoElg SUo
€IvVaL TA EPWTAMATA TTOU TIPETTEL VA ATAvTNO0UV: A) UATIWG
n avamoTeAeopatikOTNTA TNG Ogpameiag ogeileTal o
TEXVIKA {nTApaTa TTou oxeTiCovTal PE TN CUOKEUN KAl
™ xprion autng; B) MATIWG E TNV AMMOPPAKTIKN Arvola
OUVUTIAPXEL Kal Kamola AAAn Statapayr Tou UTvou;
3TOXO0C TOU TapOVTOC ApBpou ival n TPooEyylon Tou
Sevtepou epwtrnatog, SnAadn n cluvToun Mapouasiaaon,
Sl1ayvwoTIKA TPOCTIEAACN, KAl AVTIHETWTIION TWV GUV-
SpOUWV TNG KEVTPIKAG ATTVOLAG OTOV UTIVO, TWV AV CUXWVY
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AKPWY, TWV TIEPIOSIKWY KIVACEWY TWV AKPWV KATA TOV
Umvo, Twv mapaimviwy katd to otddio NREN kat REM,
Kal TNG vapkoAnyiag. ‘ONe¢ ol TTapanmavw KATACOTACELG
UTTOPOUV VA ammoTEAECOUV AITIO KATOKEPHUATIOUOU TOU
UTTVOU, VA GUVUTIAPXOULV UE TNV ATTOPPAKTIKH ATTvVola Kal
va ennpedlouv 1 va ennpedlovtal amd auth.

Z0vOpopo KEVTPIKIC Amvolag aTov Unvo

To cuvdpopo xapaktnpiletal and cuvexn emelcoddia
KEVTPIKOU TUTIOU Arvolag GTov UTTVO Ta OTToia TTPOKAAOUV
urrouyovaipia Kal €yepon Tou AoV e ATOTENECHA TO
KATAKEPHUATIOUO TOU UTTVOU KAl TNV 0TEPNON AmoSoTIKoU
UTTVou. OewpPNTIKA TNV Mabo@uatoloyia Tou cuvdpooU
KUPLOPXEL N amwAELQ UNVUUATOC TIPOC avarvor) anoé Ta
KEVTPA AVATTVONG OTO KEVTPIKO VEUPIKO cuoTnpa. Etol
N KEVTPIKOU TUTTOU drvola xapaktnpiletal amod anouaoia
PONG aépa cuVOSEUOUEVN ATTO ATTOUTIA Kivnong Tou Bw-
PAKoKoIAlakoU Tolxwpatog (Eikova 1,2). Amvoikd emelcodia
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Ewova 1. Avarvor) tumou Cheyne Stokes. Turjpa moAuimvoypa@iknig HENETNG Sidpkelag 10 Aemtwv amod acBevr| pe kapdiakr ave-

nApkela. Kévipo perétnc umvou, Noookopeio St Thomas’s, Aovéivo.
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Ewkova 2. Meplobikn avamnvor). TUARpa moAUUTVOYypa@IkiAG HEAETNG Si1dpKelag 5 Aemtwv. O acBevic mpoonABe yia Siepglvnon
unvnAag Katd v Stdpkela TnG Npépag Kat aduvapiag Siatrpnong adidkomou UMvou. To IOTOPIKO KAl 0 TIEPETAIPO EPYACTNPIAKOC
éheyxog Sev avédel§av KAmoLo aiTio Tou va UMopEi va OUCXETIOOE Le KevTpikoU TUToL dmvoleg. TéBnue n Siayvwaon tou 1dlomaboug
OUVOPOUOU KEVTPIKNG Amvolag Kal o acBevng avTipeTwmioOnke emrtuywe pe Tepalemavn. Kévipo perétng omvou, Noookopeio St

Thomas’s, Aovdivo.

e TaPAUOLa XOPAKTNPLOTIKA UITOPOoUV va TpokAnBouv Kat
eni SGUOAEITOUPYIAC TOU TTEPIPEPIKOU TUHHATOC (TTEPIPEPIKA
velPa-HUEC) TOU AVATTVEUCTIKOU CUGTHUATOC!. X€ auTH TNV
TEPIMTWOon o aoBevi¢ mapouaotdlel eEAaTTwuévn Kivnon
TWV AVATTVEUCTIKWY HUWV oLVOSELOUEVN amd eAATTwoN
NG PON¢ Tou aépa Adyw HUIKAG aduvapiag.

Ta Bacikdtepa aitia SuoAelToupyiag Twv KEVIPWY
NG avamvorig 0To OTEAEXOC TOU EYKEPANOU gival n Kap-
SlaKr avemapKeLa®, n XProN KOTAOTAATIKWY TOU KEVTPIL-
KoU VEUPIKOU CUCTNMATOC PapUAKwV®” (Bapfitoupikad,
Bev{odialemiveg, omoeldn), ol avatouikég PAAPBeC Tou
OTENEXOUG ATTOTENECHA IOXAIULIKAG, ATTOUUEAVWTIKAG,
TPAUUATIKAG 1] XWPOKATAKTNTIKAG Slepyaciac! aAld kat
n dudxutn PAAPN TNG AEUKAG OUCIAG TWV EYKEPANKWV
nUo@alpiwve. ZmavidtePo aitio gival To cuvSpPopo Tou

OULYYEVOUG KEVTPIKOU umtoagplopol’. Emi pn avelpeong
artiou 1o cuvdpopo xapaktnpiletal 1dlomabéct. Aitia
KEVTPIKOU TUTTOU ATIVOLAG OPEINOUEVNG KUPIWG OF TTE-
plpepIkn SUoAeIToUpYia Eival TA VEUPOUUIKA VOO IaTA
(mM\ayia puatpo@ik okAfjpuvaon, moAupuoocitida Kat
META-TTOAUOMUOGITIOIKO 0UVSPOO, N HUACBEvela, Kal Ol
MUOTIABELEG), N KUPOCKOAIWGN, TO CUVOPOUO UTIOAEPL-
OpoU-TIayuoapKiag, kat voorjpata mou mpoofBailouv 1o
QAUTOVOO VEUPIKO oloTNHA (cakxapwdng diapntng®™,
AUTOVOEC VEUPOTIAOEIEC, EKPUAIOTIKA VOOTiUATA TOU
KEVTPIKOU VEUPLKOU GUGTAMATOCG).

Ta cupntwpata Tou acBevi gival ekeiva Tng Xxpoviag
OTEPAOEWC UTTVOU EVW UITOPEL VO GUVUTIAPXEL KAt AAAN
oupmTWHAToAoyia avahoya pe TNV uTioKeipevn attia. H
TIPOOEKTIKI) AVAYVWON TNG TTOAUTIVOYPAQPIKNG LEAETNG Eival
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amapaitntn ya tn Stayvwon. TpEIg ivat ol Kuplol TUTTol
KEVTPLKAG Amvolag o Kataypd@ovTat: a) n avamvon
Cheyne-Stokes omou mapatnpoupe emavalapBavoueva
eMelodS10 KEVTPIKAG ATVolag e TIPOOSEVTIKNA EYKATACTA-
on katamodpopr Sivovtag XapakTnpLoTIKr O Hop@oloyia
kataypaen (ewova 1). To 37% mepimou Twv acBevwv pe
KapdlaKn avemapkela Kal KAaopa eEwbnoswg <45% ma-
pouatdlouv avamnvor Cheyne-Stokes, evw omavidtepan
Slatapayn Umopei va o@eileTal o€ ayyelakd eYKEPANKS
emelo6d10  AAAN BAEBN 010 0TENEXOG TOU EYKEPANOU f) n
mEPLOSIKN avarvor) ivat emiong puBUIKE, AAAA Ta ETEICO-
Sla amvolag eykabiotavtal kat amodpdpouy o atevidia
(eikova 2). Amavtatal ota meploodtepa deuteponadn aitia
KEVTPIKNAC amvolag aAd kat mi 1lomaboug cuvdpdou, y)
0 UTTOAEPIOHOG KATA ToV UTTVO (€lkdva 3) xapakTnpiletal
aroé UTTEPKATIVIA KAl TTAPATETAPEVA EMEICOOIA ATTOKOPE-
OHOU UE XOPAKTNPIOTIKA KEVTPIKAG ATTVOLaG amavTdtal
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O€ VEUPOUUIKA VOO LATA, GTO GUVOPOLIO TOU GUYYEVOUG
KEVTPIKOU UTTOAEPIOHOU KAl GTO CUVSPOLO UTTOAEPICUOU-
TIAXUOAPKIAG. £T0 VEUPOUUIKA VOCHUATA O UTTOEAPIOHOG
Teivel va emdsivwvetal oto REM otddlo umvou, evw oto
GUVOPOO TOU GUYYEVOUC KEVTPIKOU UTTOEPICHOU KAl OTO
oUVS PO UTTOAEPICHOU-TIAXUCAPKIAG gival TTLO £VTOVOG
oto NREM o1ddio umvou?,

O KeVTPIKOU TUTTOU ATTVOLEG UTTOPEL VA GUBOUV QUOL-
OMAOYIKA KaTA TNV évapén Tou UTTVoU, KATA TNV evaAlayn
peTall Twv otadiwv Tou UTIVOU Kal HUETA amd NAEKTPO-
EYKEPANOYPAPIKN apuTvion'?. Xe acBeveic pe mpodid-
Beon va gugavifouv KEVTPIKEG ATTVOLEC OTIC TTAPATIAVW
TIEPUTTWOELG N UTTAPEN KATTOLOU TTAPAYOVTA TTOU TIPOKAAEL
OUVEXEIC aQUTTVICEIC (T1.X. TTEPIOSIKEC KIVIOEIG TWV AKPWY,
Amo@PAKTIKN Amvola, cUvSpopo auénuévng avtiotaong
TWV AVWTEPWY AEPAYWYWY, VapKoANYia'3, emwouveg
KATAOTACELC KATT) umopei va auéroel Tov aplBud twv
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Ewkéva 3. YToaepIopog Katd tov Umvo. Turua anmd moAuimvoypa@ikr LEAETN StapKelag 3 AemTwv. AGDEVNG e LUOTOVIKN SuoTpogia.
Me tnv gicodo Tou aoBevri oto 0Ttddlo REM kat mapd tn xprion CPAP, epgavifovtal emoddia KeVIpIKoU TUTTOU ATVoLaG, TTAPATETA-
pévng Siapkelag mou agumnvifouv Tov acBevn). Kévtpo perétng umvou, FN.A. “O EuayyeNopoc”.
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KEVTPIKWY ATTVOLWY ONUAVTIKA*™, N AVTIHETWITION OTPEPETAL ATTOKAEIOTIKA OTN XPrion Un
H avtipeTwmon tou cuvdpopou e€apTdTal amd To aiTlo, EMEUPBATIKOV aEPIOHOL.
TOV TUTIO TWV anvoikwv enelcodiwy, kal tn mbavéTtnta va Znueia mou a&ilel va TovioTouv:
gvodwvovtat amd aAAn umvikn Statapaxn. Emi kapdiakig 1. XeaoBeveic pe KevTPIKOU TUTTOU AMVOLEC KA KATAKEP-
QVETIAPKELAG apXIKA YiveTal mpoomdbela BeAtiwong Tng paTiopd Tou Umvou n avaltnon Kal avTIMETWITION
KapSlakng MapoxniG HE APHAKEVUTIKY aywyn Kat i KOTAOTACEWV TTIOU TIPOKAAOUV GUVEXEIG AQUTTVIOEIG
AVAYKNG TIEPAITEPW HEIWONG TWV ATTVOIKWYV ETEIC0SIWV (T.X. KIVAOELG TWV KATW AKPWV) UTTOPEL VA EAATTWOEL
OUOTAVETAL N XPHon KN emepatikol agpiopov (18laitepa ONUAVTIKA TWV aplBud Twv anvolwy Kal va otabepo-
0l OUOKeUEG adaptive servo-ventilation)'>'®, Xtnv meploSikn TIOIA|OEL TOV UTTVO (1KOVa 4).
avanmvon €ivat cNUAvTIKO Va AVTIHETWTTIOTOUV CUVUTIApP- 2. Eniamo@pakTiKAg amvolag n epgAavion Kat opIopéEVwY
XOUOEG S1aTapaxéG Tou UTTVOU TTIOU UTTOPE( va TIPOKAAOUV KEVTPIKOU TUTIOU ammvolwV gival oxedov dedopévn. Av
ETOAVEINNUMUEVEC AQUTIVIOELC KAl aANaYEC PeTal oTadiwv 0 APIBUOC TWV KEVTPIKWY ATTVOIWV Eival OnUAvTIKA
TOU UTIVOU. AV Ol ATTVOLEG ETTIUEVOUV PITOPOUV va SoKI- vYPNASG TOTE umopei va dnuioupynBei mpoAnua
paoTouv Bevlodialemiveg mpog diatripnon Babitepwv Tautomoinong Tou cuvdpopou. Tumikd To cUvOpoo
otadiwv Urvou kat avénon tou oudou éyepong, BeopuAivn, KEVTPIKAG ATvolag 0Tov UTIVO SlaylyVWoKETal OTav
aketalohapidn, xopnynon O, ) CPAP/uN emepfaTtikog >50% TwV amvoLwWV CNUELWVOVTAL WG KEVTPIKOU TUTOU*
HNXAVIKOG OEPIOUOG". TTOV UTTOAEPIOUO KATA TOV UTIVO mapodAa autd autd To éplo sival avbaipeTo.
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Ewkova 4. Turjua moAvUTvoypag@IkiG HENETNG SLApKELag 5 AemTwv o€ aoBevn e umtvnia Katd Tn SIAPKELD TG NUEPAC. YTTOATTVOIKAG
Seiktng44/wpa (6Aa ta emeloodia amvolag ATav Kevipikou Tumou). MapdAAnia avadeixBnke moAD uPNAOG SEIKTNG TTEPLOSIKWVY KIVH-
OEWV TV KATWw aKpwv (90/wpa). TEBNKE n S1dyvwon Tou cuVEPOHOU AVACUXWVY AKPWV N AVTIMETWTION TOU OTToiou eAaxloTomoinoE
KAl TIG KEVTPIKOU TUTTou amvoleq. Kévtpo perétng umvou, NN.A. “O EvayyeNopoc”.
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3. EmimeplodIkng avamvorig Ta yeyovota spgavi{ovral
KUPiw¢ ota 0Tddla 1 Kat 2 Tou UTTVOU VW ENATTWVO-
vtal alednta i kat e€agpavifovtal ota otadia 3 kai 4
Tou NREM vmvou.

Z0vépopo avijouxwv akpwv(restless leg syndrome)

To oUvdpouo xapaktnpiletal and SucAapeoTo ai-
oOnua ota dvw aAAd Kupiwg oTa KATW AKpa 6Tav o
aoBevric mapapével akivnrog. H ducdpeotn aiobnon
MITOpPE( va €XEl XapaKTHpa TOVOU, KaUooU, AlHwSIwY Kat
ouvodevetal amd akatapdaxntn emobupia kivnong tTwv
AKkpwv. Ta CUUTTTWHATA AUTA UTTOPOUV Va gpgaviovtal
OTOIASATIOTE OTIYHI TNG NMEPAC AANA EMSEIVWVOVTAL TIG
Bpadivéc wpeg (emnpealovtal and Kipkddioug pubuoug'’)
TTPOKAAWVTAG SUa¥EPELa otV Evapén Tou Uvou. Etol to
ouvdpopo amoteAei ouXVO aitio aimviag aAAd Kal uTvn-
Aiag katd v nuépa pia kat cuvodevetal amd diatripnon
TWV KIVAOEWV TWV AKPWV KATA TwV UTTVO E CUVETIELA TO
KOATOKEPUATIOUO auToU.

MaBo@uacloloyikd To GUVOPOUO AVACUXWY AKPWV EXEL
OXETIO0&( pe kaTaoTaoelg évdelag o1dripou Kal VTomapli-
vn¢'®. H vromapivn @aivetal va Stadpapatifel Kevipiko
pOAo oTn Mabouaoioloyia Tou GuVOPOHIOU [Id KAl N avTa-
TOKPLON 0Tn Xopriynon TNg 1 0Tn Xopriynon aywvioTwy
TWV VTOTIAMIVEPYIKWV UTTOSOXEWV Eival EVTUTTIWOLAKN. H
€voela o1drpou @aivetal va oxeTileTal pe T0 cUVOPOLIO
AVACUXWV AKPWV €UUECA Hla Kal 0 aidnpog amoTeAei
amapaitnTo OTOoIXE(O yla TNV Mapaywyr viomauivng'®. Etot,
Ta oUXVOTEPA aiTia Tou GUVSPOUOU gival Ol SIOTPOPIKEC
Slatapayéc, n xpovia aipoppayia, n EyKupoouvn, N alloKd-
Bapon, katn xprion avTIKATABATTIKWY (OEPOTOVIVEPYIKA,
TPIKUKAIKA) i VEUPOANTITIKWV QAPUAKWY TTOU dEGEVOLY
Toug uTOdOXEIG TNG vIomapivng. Emi un avelpeong attiag
10 ouVdpopo xapaktnpiletal 1Glomabég. O1 1dlomabeic
TEPIMTTWOELC OE CNUAVTIKO TTOGOOTO KAnpovououvtar'”®,
3 & OPIOPEVEG OPASEC A0OEVWIV OTIWG AUTWV E VOTO TOU
Parkinson, kai otn Siatapayr EANAEIPMUATIKAC TTPOCOX G
TO cUVOPOUO amavTATal e HEYAAUTEPN CUXVOTNTA.

H Siayvwon tou cuvdpduou sivat KAVIKNA Kat oTnpile-
TOL OTNV OX£0N TWV CUUMTTWHUATWY PE TNV aKIvnoia, oTtnv
emdeivwon autwv Ti¢ Bpadivéc wpeg, Kat otnv LTAPEN
BeTIKOU KANPOVOUIKOU I0TOPIKOU. Ot ATUTTEG TTEPITTWOELG
ATAVTWVTAL CUXVA 0TNV KAVIKR TIPAEN e ouvémela SUoKo-
Aa va urmopoUv va SlaxwploTouv and AANEG KATACTACEIG
pe mapouota KAWVIKA glkéva (Y. atpwdia Kal KPAUTTES
OTA AKPO O€ VOOOUG TOU TMEPIPEPIKOU VEUPIKOU CUOTH-
MOTOC KAl TWV HUWV, PAEBIKN AVETTAPKELN OTA KATW AKPQ,
MUOOKEAETIKA cUVOpoua, akabnaoia amd vEUPOANTITIKA

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

K.\ ). ETot, ouxvd n mohunvoypaepia Kpivetal amapaitnTn.

Katd tnv moAunvoypagia kataypdgovTal ot TePIoSIKEG

KIVAOELIC TWV AKPWV TIou o€ TooooTd 85% cuvodelouv

T0 oUVOpopo?. MpoRAnua amotelel 6TL oL TTEPLOSIKEC

KIVIJOELG TwV AKPWV UTTOPE( VA NV €ival Tapouoeg KABe

VUKTO JE OUVETEIQ Hia HEAETN va amofei apvnTikn. X&

QUTEG TIG TTEPITITWOELG N Kivnoloypagia (actigraphy) pia

1 U0 eB6oUAdEC P EQapoyr TOU KIVNOIoYPAPou 0TNV

KVAMN TTPOCQEPEL XPAOIUEG TTANPOPOPIEC TOCO Yla TNV

TTAPOUGia ToV KIVAGEWY 000 Kal Yla Tn cofapdtnta Tng

aimnviag mou ouvodelel To GUVOPOUO?2. OEPATTEVTIKA ETTi

ENNelpng o1drpou gival amapaitntn n Oepamneia amoka-

TAOTAONG ME OidNPO. ITIC ANNEG TIEPIMTWOELG N XPrion

VTOTIAMIVNG 1] aYWVIOTWV VTOTTapivng o€ Hikpn d6on

givat ouvnOw¢ amoteAeopatikr. EVOANQKTIKA prmopei va

XpnotupomolnBouv kKAovalemaun fj YKAPmanevtivn.

‘Exet uohoyloTtei 611 10 2-4,5% Twv aoBevwv Ye ano-
(PPOKTIKN ATTVOLa TIACXEL KAl armd oUVEPOUO AV CUXWY
akpwv?. H ouvumnapén autr avfdavel 660 auéavel n nAt-
Kia 1 og OUYKEKPIUEVEC OAdEC aoBevwy (M.X. VOGO Tou
Parkinson).

> nueia mou a&iel va tovioTtouv:

1. XeaoBeveic e amo@pPaKTIKL ATTVOLa KAl UTTOAEIUUATIKE
unvnAia TNV NUEPA TTAPA TN CWOTH XPri0N CUCKEUNG
CPAP, ipémel TAvTa va UTTIOTITEVOHAOTE TO CUVOPOO
Twv avAouxwv akpwv. O1 acBeveic autoi mpémel va
ETAVEKTILWVTAL KAIVIKA Kal va eavalapfBdvouy Tnv
moAurvoypaegia umoé tn Xprion tng CPAP.

2. To cUuVOpOoUO TNG ATOPPAKTIKAC ATTVoLaG UITOPE va
ouvodeveTal amd uPnAoS SeikTn MEPIOSIKWV KIVAOEWV
Twv Kdtw dkpwv otnV moAurvoypaegia. Mpv 1ebn n
S1dyvwon tou cuvdpOoU TWV AVACUXWV AKPWVY O
aoBevn e aMOPPAKTIKA Amvola, KaAd gival va avTi-
peTwrtiCeTal apxIKa n dmvola Kal va EMAVEKTIUATAL O
a0V YO UTTOAEIUUATIKY UTTVRALQ

Awatapayn Twv mePLOSIKWV KIVRGEWV TWV AKPWY
otov umvo (periodic limb movement disordER )

H Siatapayn xapaktnpiletataméd upnAd Seiktn mept-
0o8IKWV KIVIOEWV TWV KATW akpwv (PLMI) otov Umvo Kat
almnvia n/katumvnAia katd Tnv nuépa mou Sev pmopei va
€€nynOei amo kamola AAAN aitia?. 1o I0ToPIKO cUVHBWG
avagépetal av§npévn KivnTikoTNTa Tou acBevr Katd
ToVv UTIVO 1) avriouxog UTTvog. KIVAOEIG TV KATW AKpwv
OTOV UTIVO e TTEPLOSIKOTNTA AVEUPIOKOVTAL O€ TTON-
A€ KATAOTACELG OTIWG XPNON PAPHAKWY, ATTOQPAKTIKH
amnvola, vapkoAnyia, EKQUAIGTIKA VOO ATA TOU KEVTPL-
KoL VEUPIKOU CUOTAMATOG, O TTAISIA PE UTIEPKIVNTIKA
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oLVSpoUA KA XWwpIC TNV TTAPOUGia KAIVIKWV CNUEiwv

ouvdpouoU aviouXwV dkpwv KATA TNV eypriyopon. Etol

TO GUVOpPOoO BeV gival CUVWVUUO TOU GUVOPOOU TWV

QAVAOUXWV GKPWV.
3TNV MEPIMTWON AMOPPAKTIKAG ATvolag Pe ouvodo

uPnAo PLMI éxel SeixOei 6Tt o PLMI pmopei va ehattwOei

1 Kat va avénBei pe tn xprion cuokeuric CPAP?, Autd

mOavd cupPaivel ylaoTi og KATIOLEC TIEPIMTTWOELG A0DEVWV

HE amo@PaKTIKA dmvola n ao@Aalion pn S1aKOTITOUEVOU

Umvou Sivel TNV uKaLPia OTIC TTEPIOSIKEC KIVHOEIC TWV KATW

AKPWV VA ELPAVIOTOUV- OE KATTOLEG OUWC AANEC TTEPITTTW-

o€l¢ umopei va e€agpavifovtal eKeiveg oL TTEPIOBIKEC KIVIOEIG

TWV KATW AKPWV TTOU OQEINOVTAV OE APUTIVICEIC.

H S1dyvwon tou cuvdpduou otnpiletal oTnVv moAunvo-
YPAQPIKA HEAETN OTTOU avadelkvueTal PLMI>5 aAAnAouyieg
Kiviioewv/wpa. H Beparneia tou cuvdpopou sivat mapdpola
ME QUTH TOU CUVSPOHOU TWV AVACUXWY AKPWV.

2nueia mou ailel va TovioTouv:

1. To oUvdpopo bev gival Tautdéonpo Tou CUVOPOOU
TWV AVAOUXWV AKPWV amAd To GUVSPOO AViCUXWY
AKpwV cuvodevEeTal ATO TIEPIOSIKECG KIVIOELG TWV KATW
AKpWV O0TOoV UTIVO.

2. O1 mePIoBIKEG KIVAOELG TWV KATW AKPWVY UITOpPEL va
o@eilovTal 0€ AVATTVEUOTIKA YEYOVOTA. APXIKA TIPETTEL
mavta va avTIeTwTiCeTal n avamveuoTikn Slatapayn
KATA Tov UTTVO Kal av 0 acBevri¢ mapouacidlel umo-
AEUMATIKA UTTVNAIQ TOTE TIPETTEL VA EMAVEKTIMATAL
N CUMUETOXN TWV KIVIOEWV TWV KATW AKPWV OTOV
KOATOKEPUATIOMO TOU UTTVOU.

Napainviec

Ot mapainvieg xapaktnpifovtal amod pn Quololo-
YIKA] CUPTTEPIPOPA KATA TOV UTIVO N omoia UMmopEi va
ouVIOTATAL O€ OKOTIIEG KIVIOEIC TWV AKpwY, EMEICOSIa
@OPov, opihia, HEXPL EKTEAEONC OUVOETWY TTPAEEWV OTIWG
odnynon, payeipeua, meptmAdvnon K.Am. Alakpivovtal o
auTtég mou Aapfdvouv xwpa katd to otddio NREM (umvo-
Baoia, untvikoi tpdpoL kKA), oto otddlo REM (Slatapayr
CUUTEPIPOPAC 0TO REM, Kal eQIANTEC) Kat N AAANAETIKA-
AuTTTéEVN TapalTvia e TaBoAoyIKH CUUTTEPIPOPA Kal
ota 600 oTdd1a Tou UTTVOU?, ZUXVA Ol KATAGTACEIG AUTEC
TIPOKAAOUV €VTOVO AyX0G 0Tov aoBevry aAAd KUpiw¢ oTo
OIKOYEVEIAKO TOU TIEPIBAANOV.

H unvofaocia xapaktnpilete and cuvBeTn cupme-
pPlLPopd KATA Tov UTIVO e éygpon amd 1o KpePRATL kat
eméNeon mpagewv (VTuoluo, payeipepa, odriynon kAm). O
aoBevnc Sev apumviletal KON e ATTOTENECA TIOANEC
OKPAIEG CUUTTEPLYPOPEG Va €xouv Katalfel o cofapd
TPAUMATIOMOS R BdvaTo Tou urvoRdTn rj AAAWVY ATOPWV.
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XapaKTNPIOTIKA TNV EMOPEVN HEPA SEV UTIAPXKEL AVAKAN-
on TWV YeyovoTwv. MpoKelTal ouclaoTKA yia SuokoAia
Tou eyke@AAou va e€ENBeL amo otadia Babu Umvou Tou
EMTPETEL OTOV UMVORATN va eKTENE TPAEELC TIC oTToiEC
Ouw¢ aduvartei va kataypdypel Aoyw tng dlatripnong
Bpadeiac nAekTpoeykepaloypaPIKig SpaotnploTNTAC
OTOV EYKEPAAIKO PA010. H 1Slaitepotnta autr kabopile-
Tal YoVISIaKA OTIWG CUUTIEPAIVETE ATIO TO KANPOVOULKO
XOPAKTAPA TTOU SIETEL TNV TIAEIOYN@IA TWV TIEPITTWOEWV.
H Bacoikn Sdtapopodidyvwon twv NREM mapainviwy givat
N VUKTEPIVH EMANYia Tou peTwmaiouv Aof3ou. H moAunvo-
YPAQIKN pHeAETN Sev Bewpeitatl amapaitntn yia didayvwon
Twv NREM apaimviwv. MapoAia autd umopei va fondnj-
O€l Pg TNV avadegn algpvidiwy, autdpatwy aQUTVIcEWV
amo Babu Umvo av Kal auto To eupnua dev Bewpeital
€181k0. H onuavtikétepn iowg mpoopopd TnG TOAUTIVO-
ypagiag otic NREM napaimnvieg sival n avadeién dAAwv
ouvuriapxouowv S1aTapaxwv Tou UTTVOU TTIOU HUITOPOUV
va AEITOUPYOLV WG epediopata agumvIonc. € ATOUA UE
npodidbeon ekdnAwong mapaimnviag oto NREM, gpebi-
ouaTa ToU Toug a@umvifouv Katd Tn SIdpKELd TOU UTTVOU
Bpadéwv kupdtwy avfavouv Tnv mMOavoTNTa EKONAWCNG
¢ mapaunviag. Etol 1o KaAod unviké mepidAlov xwpig
B06pufo kal pwc, Kat n S1dyvwon-avTiueTwmon AWV
Slatapaywv Tou UTIVOU TTOU UTTOPEL VO CUVUTIAPXOUV (TTX
POXAANTO, AMMOPPAKTIKN Arvola, GUVOPOUO aviouXwV
AKPWV K.ATI.) €ival ONUAVTIKA OTNV AVTIUETWTIION TWV
NREM mrapadmviwv?.

H Satapayn tng oupnepipopds oto REM xapaktn-
piCetal amd cuumepipopd eEwTtepikeELONG TOU OVEipOUL.
TNV mAeloPn@ia Twv TIEPITTWOEWV TO TIEPIEXOUEVO TOU
OVEIpOU gival EPIAATIKO e CUVETTEID 0 a0BEeVC vVa e€wTe-
PIKEVEL CUUTIEPIPOPA AUVAG ] EMIBEONC TTPOKAAWVTAG
TOV TPAUMATIONO TOU €0UTOU TOU I} TOU ATOMOU TTIOU
kolpdral Sirmha tou. O acBevri¢ agumviletal eUKOAA Kal
ouvBwc avakalei kat To dvelpo. Ta aitia tng Statapayric
€ival TOAAG PE KUpla Ta PApUaKa, Kat TG TaBroElg Tou
VEUPIKOU CUOTAMATOC TTOU TIPOGBAANOUV TO OTENEXOC
Tou eyke@Aalou?, H mohunvoypaepia &g Bewpeital ama-
paitntn yla tn didyvwon tng S1aTapayne. € pn TUTTIKES
TMEPIMTWOELG N avAdelén avénuévou puikoL TOVou, OTIWG
auTOC Kataypdgetal amd Tov uroyevidlo pu Katd Tnv
moAunvoypa@ia, oto otadlo REM pmopei va ondnoet
otn Sdidyvwon. ZNUavTikig BaplTnTag Amo@PAKTIKNA
amvola Umopei va TPOKAAETEL TTAPOLOLO CUUTTEPIPOPA UE
auth TN Slatapaync oto otddlo REM e ektivagelg Twv
AKPWV KAl TPAUHATIONO TOU aoBeVI 1] TOU GUVTPOPOU
ToUu%. MapdAAnAa, amMoEPAKTIKH dmvola Kat Statapayn
ouumepIpopag oto REM cuvumndpyouv ouxvd o€ aoBevei
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pe vooo tou Parkinson, atpogia MTOAWY cuGTNHATWY

(multiple system atrophy) kat GAAQ VOO L0TA TOU VEUPIKOU

CUOTNMATOC. € QUTEC TIC TIEQUTTWOELC N TTOAUTTVOYPaia

givat amapaitnTn yia tnv didyvwon Twv mbavwv diata-

paxwv Tou UTTVOU AAAd Kal yld TN OWOTH AVTIUETWTIION
autwv. H xprion CPAP pmopei va BeAtiwoel Tn Siatapayr
oupmeplpopdc oto REM®, evw n xprion kAovalemdung

(pappaxo emioyrig otn Bepaneia Tng Slatapayric) Hrmopei

va emMOEIVWOEL TNV ATvold. ETOL OTIC UIKTEC TTEPIMTTWOEIC

N KAAUTEPN AVTILETWTTION €ival n TITAOTToinoN TG TTieoNng

NG ouokeung CPAP oto gpyaocTriplo petd amd Ajyn Kho-

valendung. Evaiaktikd otn Bepamneia tng Statapayic

ouunepPLPopdc oto REM prmopei va xpnotpomnolndei n

pelatovivn® n omoia éxet Seifel kKaAd amoteAéopata

Xwpic emdeivwon Twv anvoikwy emelcodiwv.
nueia mou a&ilel va TovioTouv:

1. Xedtopa pe unvoPaoia eivat onuavTikéd va neplopilo-
VTaL OTO ENAXLOTO €PEBioMATA TTOU UTTOPOUV VA TOUG
QQUTTVIOOUV pia Kat N a@umvion TwV ATOUWY aUTWV
Mmopei va gival PepIKN e ouvémela TNV gicodo oTnv
unvoBatikn katdotaon. KataotaAtika (my Bevodia-
Cemiveg) xopnyouvTal LOVO O€ EKEIVEG TIG TIEPIMTTWOELG
TTOU N CUMTTEPLPOPA BAlel o KivOuvo TNV akepaldTNTA
TOU ATOMOU i TwV AAWV

2. OumnvoPdtng mpémel va TpooTaTEVETAL KAl va kKaBodn-
YE(Tal LE AITIOUG XEIPIOHOUC TTiIoW 0To KPEPRATI Tou. Ot
TPOOTIAOEIEC aQUTTVIONG TOU OUVNABWC ATOTUYXAVOUV
Kal urmopoUV va odnyrioouV o€ EMOETIKI) CUUTTEPIPO-
pa.

3. e aoBevr pe Bapld amo@pPaAKTIKA dmvola (amvo-
KOG Seiktng>30/Wpa), mpiv 1eBei n didyvwon tng
Slatapayrc oto otddlo REM, mpémel va ekTipdral o
MUik6¢ TOVOC oTo 0tddlo REM kai va avtigeTwriCetat
N avamveuaoTikn SlatapayH.

4. H @apuakeuTikn Bepamneia TN Slatapaxng CUpTE-
plpopdc oto REM yivetal Kupiwg pe kAovalemdun n
ormoia pmopei va emoOevwaoeL TNV UTTVIKA drvola.

5. ZeaoBeveig ue cuvundpyxouaa dlatapayr TnG CUUTTE-
p1Popdc oto otadlo REM Kal amo@pakTIKA Amvola n
xprion khovalendung pmopei va avtikataotadei and
N pehatovivn.

NapkoAnyia

Mpodkertal yila cUVOPOMO e KUPLO KAVIKO XOpaKTN-
PIOTIKO TNV uTTVNAia KATd TN SIAPKEL TNG NUEPAC ME TN
popon emelcodiwv UMvou ota omoia aduvatei o acBOe-
VNG va avTioTaBel Kal Ta omoia XapakTnPIoTIKA gival
oAU avalwoyovnTikd. AN KAWVIKA XapaKTNPIoTIKA TNG
vapkoAnyiag sivat: a) n katamAn€ia, dnAadn ta enelcd-

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

S1a aipvidiag amwAelag Tou PUikou Tévou og SIAPOPEC
MUIKEG OpAdeC (Kupiwg Ta KATW AKPA KAl TO TPOCWTIO)
TTOU UIMopPoUV va odNynoouV O€ MTTWOELG TOU aoBevn
XWpPIg anmwAela TG ouveidnong Kal TPAUHATIONO Tou,
) n unvikn mapdiucon, SnAadn ta emelcodia MARPEOUC
aduvapiag kivnong Tou acBevouc (aduvartei va Kivnbei,
va MIAAOEL akOUA Kal va KIVAOEL Ta HATIA TOU) JETA aTTO
Eumvnua Kat y) ol umvaywyikég Peudaiobnoeig, Sniadn
ol onTIKEG PeudaloBnoelg pue (WNnEEC OVEIPIKEG EIKOVEC
Katd tnVv évapén tou UTIVOU N Kal Katd tnv eypriyopon. H
avWTEPW cupnmTwpatoloyia dev gival timote AANo mépa
amod Tnv €icodo cuoTaTIKWY Tou UTvou REM (ovelpikr
KOTAOTAOH, AMWAELQ TOU HUTKOU TOVOU) O€ ampdo@opo
XPOVO Kal KUpiwg Katd Tnv évapén tou Umvou. Altioho-
YIKA To cUVSPOUO TNG VAPKOANYPIAG KATATACCETAL WG
SeutepomaBég (avaTtopikég PAABeC mou mpooBailouv
Tov unoBdalapo) 1 1dlormabéc. 1o 18lomabéc cuvdpouo
EVOXOTIOLEITAL N AUTOAVOON KATAOTPO®Pr TWV KUTTAPWV
Tou unoBahdpou mou mapdyouv urtokpeTivn 132, H d1ebvng
katataén twv dlatapaywv tou Umvou> avayvwpilel Suo
ouvdpoua vapkohnyiac. To cUVSpouo TNG VapKoAnyiag
pe katamAnéia kat 1o oUVSpopo TNS VapkoAnpiag Xwpig
katamAnéia. O Slaxwplopdg autog @aiveTal va gival ouot-
A0 TIKOC pia Kal TTiow ammd tnv umapén r ox1 kataminéiag
avayvwpifovtal Bactkég PIOXNUIKES KAl YEVETIKEG Sla-
popéc. Etol o1 aoBeveic mou mapouaidlouv kataminéia
mapouctdlouv o€ TOAD UPNAS TOCOOTO EAATTWHEVA
emimeda i Kal AR PN amoucia UMOKPETIVNG 1 0TO €yke-
@alovwTiaio uypod Kal givat Betikoi yia tov HLA DQB1
0602 armAotuno®. H Stayvwon tng vapkoAnyiag yivetat
UE TO 10TOPIKO (N mapoucia enelcodiwv katamAnéiag o
ATOMO XWPIC vonTiKn voTtépnon BéTel ye BefatdotnTa Tn
S1ayvwaon vapkoAnyiac), Le tn Sokipacia Twv moANAmAWY
Kataypagwv tou AavBdvovta xpovou EAeuong Tou UTVou
(multiple sleep latency test, MSLT), pe tnv avaltnon
Tou HLA DQB1 0602 am\dTtumou Kat JE Tov Tpoodlopl-
OMO TNG UTTOKPETIVNG 1 0TO eyKePalovwTiaio uypo. To
MSLT eivat n 1o mpoottr epyaotnplakn pébodog yia
™ dlayvwon g vapkoAnyiac. Amaitei cuvdeopoloyia
TTOAUKATAYPAQPIKAG MEAETNG UTTVOU Kal ouvioTtatal o€
TEOOEPELC TIPOOTIADELEC UTTVOU KATA TNV NUEPA SIAPKELAC
KABe pia 20 Aemtwv. EAéyyxel U0 BacikéG MAPAPETPOUC:
a) To péco AavBdavovta xpdvo éAeuong UTTVOU OTIG TEO-
oepeI; TIPOOoTIABELEC Kal B) TNV ePpdvion Urvou REM oTig
Téooepelg Mpoomdbelec. Méon Tiun AavBdvovta xpovou
€é\euong Tou Uvou<8 AemTd Kal >2 REM emelcddia katd
T1¢ 4 Sokipacieg umvou oto MSLT mapouatdlouv 1o 71%
TWV aoBevwv Pe vapkoAnyia kat kataminéia kat 1o 91%
Twv aoBevwv pe vapkoAnyia xwpic kataminéia. NMapoAa,
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autd mapodpola anoteAéopata mapouctalouv Kat to 6%
aoBevwv pe Slatapayxég Tng avamvorg otov Umvo €aitiag
¢ didomaong Tou Umvou REM amé ta anmvoikd emeicodia.
‘Etol, Sokipacia mpémel mavTa va yivetal Katd n Siapkela
NG NUEPAG AUECWE PETA ATTO TTOAVDTIVOYPAPIKA UENETN
KOTA TNV omoia Kateypa®Bnoav TOUAAXIOTOV 6 WPEG
Umvou pe mapouacia otadiou REM kat apol o acBevrg
TIg TeAeuTaieg SU0 eBOOUASES TTPO TNG MEAETNC AvaPEpEL
KOAN ETTAPKELA VUKTEPIVOU UTTVOU. OAEC OL KATAOTACEL
TTOU TIPOKAAOUV Xpovia otépnon Unvou Kal 16iwg REM
otadiou, urmopouv va dwoouv cupmTwatoloyia mapduola
ME TN vapkoAnyia ektog amd ta emeicddia kataminéiac.
KatamAnéia mapatnpeital pévo otn vapkoAnyia kat
o€ A OEIC TOU KEVTPIKOU VEUPIKOU CUOTHUATOG TTOU
ouvodelovTal amd vonTikA votépnon®.

H Beparmneia tng vapkoAnyiag eivat CUUTTEPIPOPIKT Kal
@appakeuTiki. O aoBevig mpémel va dlatnpei otabepd
wpdplo unvou. Katd tn Sidpkela TG nuépag av gival
EQIKTO TIPETEL va Tou Sivetal n duvatoTtnTta va KolpdTal
2-3 (pOPEC O€ OUYKEKPIUEVEG WPEG Yia 1 mepimou wpa
KAOe @opd. Na gupévouoa umvnAia katd tn Sidpkela
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™G NUEPAC XopnyouvTtal au@eTapives | poda@iviin. H
katanmAnéia Umopel va avTIMETWTIOTEL UE TPIKUKAIKA 1
OEPOTOVIVEPYIKA aVTIKATABMTTTIKA 1} pe sodium oxybate.
H Bepamneia pue CPAP éxel Béoel oTnV vapKoAnyia pia Kat
avagépovTtal auénuéva mocooTd AmoPPAKTIKAC amvolag™
mBava Adyw avinuévng cuxvoTNTAG TAXUOAPKIOG OTOUG
VOAPKOANTITIKOUG a00eveic.
S nueia mou a&ilel va TovioTouv:

1. AoBeveic pe Bapld amo@PAKTIKA Amvola Pmopsi va
otepouvtal otadiov REM kat va mapouaidlouv cu-
UITwatoAoyia mapopola TnG vapkoAnyiag

2. Ot aoBeveic pe vapkoAnypia gugavifouv uPnAo mo-
0O0O0TO TIAXUOAPKIAG UE CUVETTELA KAl UPNAO TTOCO-
016 anmoYpPAkTIKAG dmmvolag. Etol eivat onuavTiko o€
aoBeveic pe vapkohnyia va avtipetwiCetal mbavr
ATTOPPAKTIKH Arvola mov pmopei va cUUBAANel oTnV
unvnAia Katd tnv nuépa.
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Brief Review

SUMMARY. Chronic sleep deprivation, resulting from either socio-
occupational habits or disorders compromising sleep, is considered
to be a major cause of social, occupational and personal dysfunc-
tion, but it is also one of the most common contributing factors to
mortality and physical disability. With the exception of obstructive
apnoea, which accounts for the greater part of all diagnostic and
therapeutic procedures related to sleep disorders, the majority of
disorders remain undetected and untreated. The coexistence of
more than one sleep disorder in the same patient is not uncommon,
especially in certain groups of patients, such as those with neuro-
muscular and neurodegenerative diseases. In these cases, partial
diagnosis is equivalent to no diagnosis. The aim of this review is to
present the most common sleep disorders, other than obstructive
apnoea, which independently or in combination are responsible for
the majority of complaints concerning chronic sleep deprivation.t.
Pneumon 2009; 22(1):94-102

INTRODUCTION

The recognition of sleep disorders as one of the most common contributing
factors to mortality and disability associated with the contemporary life
style " has guided scientific research towards the investigation of the
physiological and pathophysiological mechanisms governing the process
of sleep and its disorders. Frequently, a so-called human error 2 occurs as
a result of the disruption of the subject’s normal nocturnal sleep, which
ultimately results in chronic sleep deprivation and has serious consequences
for that person’s diurnal functional status.? Chronic sleep deprivation is
characterized by the untimely onset of sleep during activities that require
full alertness (e.g. driving). This drowsiness is combined with difficulties
in concentration and the execution of mental tasks, and psychological
and sexual disorders.> The most common cause of sleep derangement is
obstructive apnoea syndrome, which is easily diagnosed based on its typical
clinical and polysomnographic features. Obstructive apnoea can be treated
successfully with the use of a continuous positive airway pressure (CPAP)
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device. However, patients with sleep apnoea who are
receiving appropriate treatment with CPAP often continue
to complain of sleepiness. In this case, two questions must
be answered: a) can this treatment failure be attributed
to technical issues associated with the CPAP device and
its use, or b) is the patient suffering from another sleep
disorder in addition to obstructive apnoea?

This review aims to approach the second question,
covering the presentation, diagnostic evaluation and
management of central sleep apnoea, restless leg syndrome
(RLS), periodic limb movements during sleep, parasomnias
during NREM and REM sleep stages and narcolepsy. These
conditions all result in sleep derangement, and may coexist
and interact with obstructive apnoea.

Central sleep apnoea syndrome

The central sleep apnoea syndrome is characterized
by frequent episodes of central apnoea during sleep
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that cause hypoxia and arouse the patient, ultimately
resulting in interruption and deprivation of refreshing
sleep. Theoretically, the pathophysiology of the syndrome
involves loss of neural signalling from the respiratory
centres, resulting in lack of airflow and thoracic- abdominal
movements (fig. 1, 2). Episodes of apnoea with similar
features can also be caused by peripheral respiratory
dysfunction (peripheral nerves-muscles).* In these
conditions, the reduced respiratory movement and airflow
are attributed to muscle weakness.

The main causes of brainstem respiratory centre
dysfunction are cardiac failure,® use of central nervous
system (CNS) suppressants (barbiturates, benzodiazepines,
opioids),®’ brainstem lesions caused by ischaemic,
demyelinative, traumatic or invasive processes,* and
diffuse lesions in cerebral white matter.2 Congenital
central hypoventilation is a rarer cause.’ The syndrome
is characterized as idiopathic when a cause cannot be
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Figure 1. Cheyne Stokes respiration. Part of a polysomnographic recording lasting 10 minutes. The patient suffers from cardiac

failure. Sleep Study Centre, St. Thomas's Hospital, London.
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Figure 2. Periodic breathing. Part of a polysomnographic recording lasting 5 minutes. The patient presented with diurnal sleepiness
and inability to complete uninterrupted sleep. History and laboratory investigations failed to reveal a primary cause for the central
apnoea episodes. The patient was diagnosed with idiopathic central apnoea syndrome and was successfully treated with temazepam.
Sleep Study Centre, St. Thomas’s Hospital, London.

identified.* Causes of central apnoea due to peripheral Approximately 37% of patients with cardiac failure with
dysfunction include a variety of neuromuscular diseases an ejection fraction of < 45% produce Cheyne-Stokes
(motor neurone disease, polymyositis and post- respiration; rarer causes are cerebrovascular disease
polymyositis syndrome, myasthenia and the myopathies), and other brainstem lesions;
kyphoscoliosis, the obesity-hypoventilation syndrome and b. Regular periodic respiration, consisting of intermittent
autonomic nervous system diseases (diabetes mellitus,’®" episodes of apnoea with rapid onset and regression
autonomic neuropathies, neurodegenerative diseases). (Figure 2). This type is more common in secondary
Typical general symptoms of chronic sleep deprivation central apnoea, but can also appear in idiopathic
can be identified, as well as specific symptoms related apnoea;
to the primary cause. Diagnosis requires recognition c. Sleep hypoventilation (Figure 3), which is characterized
of one of the three types of central apnoea during by hypercapniaand prolonged episodes of desaturation
polysomnography: combined with features of central apnoea. It is
a. Cheyne-Stokesrespiration, which is defined as repetitive prevalent in neuromuscular disorders, congenital
episodes of central apnoea with progressive onset and central hypoventilation syndrome and obesity-

regression, forming a typical wave pattern (Figure 1). hypoventilation syndrome. Hypoventilation tends
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Figure 3. Hypoventilation during sleep. Part of a polysomnographic recording lasting 3 minutes. The patient suffers from myotonic
dystrophy. With the onset of REM stage and despite the use of CPAP, prolonged episodes of central apnoea occur that arouse the

patient. Sleep Study Centre, Evangelismos Hospital, Athens.

to deteriorate during the REM stage in neuromuscular

disorders, whereas it is far more pronounced during

the NREM stage in congenital central hypoventilation
and obesity-hypoventilation syndrome.*

Central apnoeas usually occur with the onset of
sleep, between sleep stages and after an EEG arousal.”?
In patients predisposed to developing central apnoeas,
the presence of an additional factor causing frequent
arousals (e.g. periodic limb movements, obstructive
apnoea, upper airway resistance syndrome, narcolepsy,'
painful disorders, etc.) can increase significantly the
number of apnoeas.*™

The treatment depends on the cause and type of
apnoea as well as its interaction with other sleeping
disorders. Central apnoea syndrome due to cardiac failure
is initially managed by improvement of the blood supply
by pharmacological means and, if further reduction of

apnoeic events is needed, non-invasive ventilation is

suggested (especially the use of adaptive servo-ventilation

devices).”>'®* Management of periodic respiration also
involves treatment of concomitant sleeping disorders that
can cause repetitive arousals and shifts in sleep stages. If
apnoeas persist, administration of benzodiazepines can
help preserve deep sleep and increase the stimulation
threshold. Alternative means of treatment are theophylline,
acetazolamide, oxygen administration or CPAP/non-
invasive mechanical ventilation.”” The management of
sleep hypoventilation consists entirely of non-invasive
ventilation.

The following should be emphasized:

1. Diagnosis and treatment of other disorders causing
frequent arousals (such as periodic limb movements)
can significantly reduce the number of apnoeas and
ensure undisturbed sleep in patients with central



98

apnoeas and sleep derangement (Figure 4).

2. In obstructive apnoea, the appearance of central
apnoeic episodes is almost certain. When the number
of episodes is significantly high, this poses the problem
of differential diagnosis. Typically, central apnoea
syndrome is diagnosed when = 50% of the episodes
are scored as central *; however, this is an arbitrary
threshold.

3. Events of periodic respiration occur mostly during
stages 1 and 2 and are significantly reduced or
disappear in stages 3 and 4 of NREM sleep.

Restless leg syndrome

RLS is characterized by an unpleasant feeling in the
limbs, but mostly the lower limbs, when the patient is
in the resting position. This feeling may be described as
pain, burning or numbness and is accompanied by an
overwhelming desire to move the legs. The symptoms
may appear at any time during the day, but are usually
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exaggerated at night, as they are affected by the circadian
rhythm,"” causing difficulty in the onset of sleep. The limb
movements persist during sleep, resulting in frequent
arousals, chronic insomnia and diurnal sleepiness.
Pathophysiologically, RLS has been associated with
deficiency of iron and dopamine .2 It has been suggested
that dopamine plays a significant role, as the administra-
tion of dopamine or dopamine receptor agonists has
produced impressive results. Iron depletion has been
associated with RLS because of its role in dopamine pro-
duction.”® The most common causes of iron deficiency
are nutritional disorders, chronic blood loss, pregnancy,
dialysis and use of antidepressants (serotoninergic, tri-
cyclic antidepressants) or neuroleptic agents that bind
to dopamine receptors. In the absence of a detectable
primary cause, RLS is termed idiopathic. RLS is an inherit-
able condition in a significant percentage of cases.”” The
syndrome is more prevalent in certain groups of patients,
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Figure 4. Part of a polysomnographic recording lasting 5 minutes in a patient with daytime sleepiness. The apnoea-hypopnoea
index is 44/hour and all recorded episodes are scored as central. A very high index of periodic limb movements was also observed
(90/hour). The patient was diagnosed with restless leg syndrome and successful management also minimized central apnoeic
episodes. Sleep Study Centre, Evangelismos Hospital, Athens.
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such as those with Parkinson’s disease or attention deficit

disorder.?

The diagnosis of RLS is clinical and is based on the as-
sociation of symptoms with akinesia, nocturnal exaggera-
tion and a positive family history. In clinical practice, many
patients present with atypical symptoms and differential
diagnosis must be made from other disorders with similar
presentation (e.g. numbness and cramps of the lower limbs
in peripheral neuromuscular disorders, lower limb venous
insufficiency, musculoskeletal syndromes, neuroleptic
akathisia, etc.) with use of polysomnography. Periodic
limb movements, which accompany the syndrome at a
rate of 85%, can be identified polysomnographically.?'
Unfortunately, periodic limb movements are sometimes
absent and the polysomnography recordings may reveal
no pathological findings. In these cases, actigraphy for one
or two weeks with application of the actigraph on the tibia
can provide useful information regarding the presence
of movements and the severity of relative insomnia.??
Therapeutically, the iron stores must be replenished,
and administration of dopamine or dopamine agonists
can be effective. Alternative medication is clonazepam
or gabapentin.

Itis reported that 2-4.5% of patients with obstructive
apnoea also suffer from RLS.?® This combination is more
prevalent in the older age group or in specific groups of
patients, such as patients with Parkinson’s disease.

The following should be emphasized:

1. RLS should always be suspected in patients with
obstructive apnoea and diurnal sleepiness that persist
despite correct use of CPAP. These patients should be
re-evaluated frequently with a polysomnographic
study on CPAP.

2. Obstructive apnoea syndrome is associated with
a high index of periodic limb movements on
polysomnography. Pending the diagnosis of RLS,
obstructive apnoea should be treated and the patient
re-evaluated for recessive apnoea.

Periodic limb movement disorder

This disorder is characterized by a high index of pe-
riodic limb movements (PLMI) during sleep and diurnal
sleepiness that cannot be attributed to any other cause.*
The patient’s history usually reveals increased motor activ-
ity during sleep or troubled sleep. Periodic leg movements
frequently accompany a variety of conditions, including
use of certain medications, obstructive apnoea, narcolepsy,
neurodegenerative disorders and hyperkinetic syndrome
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of childhood, etc., without presence of clinical signs of

restless leg syndrome during the alert phase. This sug-

gests that the two syndromes are not identical.

In obstructive apnoea with a high PLMI, it has been
reported that the PLMI can be either decreased or in-
creased with the use of CPAP.* This is probably because
uninterrupted sleep allows periodic limb movements to
occur in some patients, whereas in others, limb move-
ments related to arousals may disappear.

The diagnosis is confirmed by polysomnography,
which reveals a PLMI of > 5 series of movements per hour.
Management is similar to that of RLS.

The following should be emphasized:

1. Periodic limb movement syndrome is not the same
as RLS, although the latter can be accompanied by
periodic limb movements during sleep.

2. Periodic limb movements can be caused by respiratory
disorders. The primary respiratory disorder should
be treated initially and if sleepiness persists, then
the patient must be re-evaluated in order to assess
the contribution of periodic limb movements to the
disruption of sleep.

Parasomnias

Parasomnias are characterized by abnormal behaviour
during sleep, which can consist of voluntary limb
movements, events involving fear, speech and even the
performance of complex actions, such as driving, cooking,
wandering, etc. A division is made into parasomnias
occurring during the NREM stage (sleepwalking, sleeping
tremor, etc), those during the REM stage (behaviour disor-
der during REM sleep, nightmares) and those occurring in
both stages.?® These conditions are very stressful not only
for the patient but also for the family environment.

NREM parasomnias are defined as complex behaviour
consisting of leaving the bed and performing actions (get-
ting dressed, cooking, driving, etc). The patient usually
remains asleep and occasionally extreme behaviour has
resulted in injury or death of the patient or others. Charac-
teristically, there is no recollection of these events in the
following morning. Parasomnias are caused by difficulty
in arousal from deep sleep, allowing the sleepwalker to
perform actions without the ability to record them, due
to slow EEG activity of the brain cortex. This feature is
genetically regulated, as suggested by the hereditary
component in most patients. Differential diagnosis of
NREM parasomnias includes nocturnal frontal lobe epi-
lepsy. Polysomnography is not essential for diagnosing



100

NREM parasomnias; however it can be helpful by recording
sudden automatic arousals from deep sleep, although
this is a non-specific finding. The major contribution of
polysomnography in parasomnias is the identification of
underlying sleep disorders that can cause these arousals.
In people predisposed to NREM parasomnias, stimuli that
cause arousal from deep sleep increase the possibility of
developing parasomnias. Therefore, insurance of a good
sleeping environment without noise and light combined
with the diagnosis and treatment of possible coexisting
sleeping disorders (snoring, obstructive apnoea, RLS, etc)
are essential for the treatment of NREM parasomnias.?®
Behavioural disorder during REM sleep is characterized
by dream enactment behaviour. The dream content is
usually a nightmare and the patient exhibits defensive or
aggressive behaviour causing self-injury or injury of a bed
partner. Arousal is easy and usually there is recollection of
the dream. The main causes of the disorder are medica-
tion and central nervous system diseases affecting the
brainstem.? Polysomnography is not considered necessary
for the diagnosis, but it can be helpful in atypical cases,
when increased muscular tone is recorded in the chin EEG
during the REM stage. Serious obstructive apnoea can
cause similar behaviour in the REM stage, accompanied
by limb jerks and infliction of injury to self or partner.?

Moreover, obstructive apnoea and REM sleep behaviour

disorder often coexist in patients with Parkinson'’s disease,

multiple system atrophy and other nervous system dis-
orders. These conditions require polysomnography to
establish the diagnosis and treatment. The use of CPAP
can improve sleep behaviour disorder,*® whereas admin-
istration of clonazepam (the medication of choice) may
worsen apnoea. For these reasons, complex disorders
are best treated by titrating the pressure of CPAP at the
sleep centre after the administration of clonazepam. An
alternative treatment of REM sleep behaviour disorder
consists of melatonin,® which has shown satisfactory
results without worsening the apnoeas.

The following should be emphasized:

1. Sleepwalkers are advised to avoid stimuli that can
cause arousals, because partial arousal can lead to
somnambulism. Administration of suppressants
(benzodiazepines) is indicated when injurious be-
haviour is exhibited.

2. Thesleepwalker must be cared for and gently escorted
back to bed. Efforts to arouse usually fail and may lead
to aggressive behaviour.

3. Before diagnosing REM behaviour disorder in patients
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with serious obstructive apnoea (apnoeic index >
30/hour), REM stage muscular tone must be evaluated
and any respiratory disorder must be managed.

4. Pharamacological treatment of REM behaviour disorder
consists of clonazepam, which, however can worsen
apnoea during sleep.

5. Melatonin can be administered instead of clonazepam
in patients with a combination of REM behaviour
disorder and obstructive apnoea.

Narcolepsy

Narcolepsy is a clinical syndrome characterized by
diurnal sleepiness described as attacks of sleep, which
are typically irresistible and very refreshing. Other clinical
manifestations are: a) cataplexy, which comprises sudden
loss of muscular tone in various muscle groups (mostly
the lower limb and facial muscles) leading to falls without
concomitant loss of consciousness or injury, b) sleep
paralysis, e.g. events of complete inability to move (stand,
speak, or even blink) following arousal, and c) hypnagogic
hallucinations, which are optical illusions consisting of vivid
oneiricimages with the onset of sleep or in wakefulness.
These symptoms are caused by inappropriate appearance
of features of REM sleep (oneiric state, loss of muscular
tone), most often with the onset of sleep. Narcolepsy
can be defined as either secondary to anatomical lesions
affecting the subthalamus, or idiopathic. Idiopathic
narcolepsy is caused by autoimmune destruction of
the subthalamic cells responsible for the production
of hypocretin-1.32 The international classification of
sleep disorders®® discriminates between two similar
syndromes, narcolepsy-cataplexy and narcolepsy without
cataplexy. This discrimination is considered essential as the
presence or absence of cataplexy has been correlated with
essential biochemical and genetic differences. Patients
with narcolepsy-cataplexy have low levels or complete
absence of hypocretin-1 in the cerebrospinal fluid (CSF),
at a very high rate, and are also positive for HLA DQB1
0602 haplotype.?* The Diagnosis of narcolepsy is based
on the history (presence of cataplexy attacks without
concomitant mental disorder suffices to establish the
diagnosis) and confirmed by multiple sleep latency
test (MSLT), testing for HLA DQB1 0602 haplotype and
measurement of hypocretin-1 in the CSF. Of these, MSLT
is considered the most practicable for the diagnosis. It
requires the polysomnography equipment and involves
four efforts to sleep during daytime with duration of 20
minutes each. Two primary parameters are studied: a)
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median sleep latency in all efforts, and b) presence of REM

period in all efforts. Median sleep latency < 8 minutes

and > 2 REM periods in the total of four efforts appear

in 71% of patients with narcolepsy-cataplexy and in 91%

of patients with narcolepsy without cataplexy. However,

similar findings are observed in 6% of patients with
breathing disorders during sleep caused by disturbance
of REM stage from apnoeic episodes. Therefore, MSLT

should be performed in the day immediately after a

standard polysomnographic study, which recorded at

least 6 hours of sleep with REM periods, and provided that
the patient reports sufficient nocturnal sleep for at least
two weeks prior to the test. Conditions causing chronic
sleep deprivation and especially REM sleep deprivation
can present with the symptomatology of narcolepsy,
but without cataplexy attacks. Cataplexy exclusively
accompanies narcolepsy and CNS disorders with mental
retardation.®

The management of narcolepsy is both behavioural
and pharmacological. Patients need to follow a precise
sleeping schedule. If possible, they should take at least

2-3 one-hour naps during the day, at specific hours.

Persistent diurnal sleepiness can be managed with

amphetamine or modanafil administration and cataplexy

with tricyclic and serotoninergic antidepressants or
sodium oxybate administration. Another acceptable
method in the management of narcolepsy is CPAP, due
to the observed high rates of obstructive apnoeain these
patients,” possibly attributed to the increased prevalence
of obesity.3¢

The following should be emphasized:

1. Patients with severe obstructive apnoea may present
with symptomatology similar to narcolepsy lacking
REM periods.

2. A very high percentage of narcoleptic patients are
obese; consequently they have high rates of obstructive
apnoea. Therefore, it is crucial that obstructive apnoea
is treated in these patients, as it can considerably
contribute to daytime sleepiness.
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