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ApBpo Luvraénc

K\ipakec faBpoloyiac
£CWVOOOKOUEIOKNC TTVEUHOVIOG

Itavpoc AveuhaBic,
AnpocBévn¢ Mmoupog

Mveupovoloyikr Khvikn kot Topéag
MaBoMoyiag, Mavemotnuiakd Noookopio
Ale€avSpoumoAng kat latpikd TuApa ANO

AMnhoypagia:

AnpooBévng Mmoupog

Mveupovoloyikr Khvikr

Navemotnuiakd Noookopeio AAe§avdpoUmong
68100 AAe€avdpolmoin

Tel./fax: 25510 76106

e-mail: bouros@med.duth.gr

H e§wvoookopeglakn mveupovia gival Guxvr VOOOG, e OXETIKA XapnAr
BvntoTnTa Kat XapnAo kdotog dtav Sev xpetaletal voonAeia, aANA amoTeAei
KUpla Tinyr BvnoipotnTag, BvntdtnTtag Kal KOoToug dTav anatteital voonAeia.
St H.M.A,, 5.6 ekatoppUpla mpooBailovTal and eEWVOCOKOUELOKT) TTVEUO-
vid, Ue OAMKO KOOTOC AVTIMETWITIONG 8.4 SloekatoppUpta SoAdpla. Av katn
TAEIOVOTNTA TWV A0BeVWV (4.5 eKaToUHUPLA) AapBAvouy e£WVOCOKOEIAKN
Beparneia, To peyaAUTtePO KOOTOG (8.0 Sloekatoppupta SoAApLa) avTIoTOoLXEL
0TOUG A0OEVEIg TTOU E1I0AYOVTAL GTO VOOOKOUEID. TO KOGTOG VOONAEiag £XEL
amodelyOei 6T1 dev eival To id10 kb’ 6An Tn Stdpkela TnG voonAeiag, 1o 32%
TOU KOOTOUC AVTIOTOIXE( OTIG 2 TTPWTEG NUEPES VOONAEINC EVW TO NUEPNOIO
KOOTOG VOONAEIOC HEIWVETAL OTN OUVEXELD.?

MpoyvwoTikd cuoTtApata Babuovéunong yia tTnv eWVOCOKOUEIOKN
Tveupovia £xouv avamtu)Bei, ue okomo va emteuyxBoUV oL TTAPAKATW OTOXOL:
(1) mpdPAeYN TNC MBavdTNTAC BavATOU Kal TNG EMIMAEYMEVNC TTOPEIAC TNG
vooov, (2) Heiwon TG eVOOVOOOKOUEIOKNG VOONAEiag yia Toug acBeveic pe
XaunAn mBavétnta Bavdtou, kat (3) avayvwplon Tng ooaprg vooou To
CUVTOUOTEPO WOTE VA TTIPOoPEPDEi N KATAAANAN evtaTikh Bepaneia.

Ta ouxvoTepa Xpnotpomololpeva epyaleia ival pia tpomomoinon tng
KAlpakag tng Bpetavikrig MNveupovoloyiknig ETaipeiag, n kAipaka CURB-65
[C: am6 To ayyAhiko Confusion: X0yxuon, U: amd 1o ayyAiko Urea: Oupia, R:
amo To ayyAIKo Respiratory rate: avamveuoTIKR ouxvotnta, B: amd 1o ayyAi-
KO Blood pressure: Aptnplakn mieon, 65: HAkia >65 €tn] kat o kavovag PSI
(Pneumonia Severity Index (PSI): Aeiktng Baputntag Mveupoviag).>*

Kd&Be éva amo ta 5 kpttpla fabuoroyeital pe 1 Babud, 1o & amoté-
Aeopa Kupaivetal peta&u 0 kat 5, ue Tn BvntdtnTa va avfavetal avaloya
UE To amotéheopa.?

H kAipaka PSI xpnoipomolei TOANATAEG SNUOYPAPIKEG TTANPOYOPIEC,
KAl EUPNMATA ATTO TN PUOIKNA EEETAON, ATTO TO IOTOPIKSO KABWCE KAl EPYAOTN-
plakd anoteAéopata Ta omoia fabuoloyolvtal pe TOVTOUG Kal TO TEAIKO
AMOTENECHA XPNOIUOTIOLETAL YIa Va KaTnyoplomolnBouv ol acBeveic o€ 5
Katnyopieg, kABe pia pe dtapopeTikd Kivbuvo Bavatou.?

'ONeC QUTEC OL KAHOKEG €xOuv oKOTO va TTpoAEPouv T BvntdTnTa i TIG
EMIMAOKEG TNG TIVEUUOVIAC, YEYOVOG TTOU O€V gival 0 TTOANEG TIEPITTTWOELC
1o {610 pe To va opifoupe TN PaputnTa TNG VOOOU.

H kAipaka PSI katnyoplomolsi Toug acBeveic o 5 opddeg, kABe pia
pe StagpopeTikd kivouvo BavaTtou. Av kal autry PSI dnuioupyriOnke yia va



PNEUMON Number 4, Vol. 22, October - December 2009

Katnyoplomolnoel Tn Bvntdtnta Twv aoBevwv pe §w-
VOOOKOELOKT) TIVEUOVIQ, CUUPWVA E AUTH oL XapnAou
KivéUvou katnyopieg I-lll pmopolv va avTieTWIoTOuV
€€WVOOOKOIELAKA, EVW Y10 TOUC A0OEVEIC TWV KATNYOPIWV
IV-V amaiteital evbovocoKouElakr voonAeia.?

Ma tnv kAipaka CURB-65 étav n fabuoloyia ritav 0-1,
n OvntétnTa nTav 0% otn EAETN EMKUPWONG TOU Kavova
Kat > 20% otav n faduoloyia nTav 3 i Kat LeyaAuTepn,
evw ol aoBeveiq pe fabuoloyia 2 eixav Ovntotnta 8.3%.
Me Bdaoel auTég TIC TANPOPOPIEG Ol CLUYYPAPEIC SNAW-
vouv 6Tl ol acBeveic pe Babuoloyia 0-1 pmopouv va
QVTIMETWTTIOTOUV e Bepareia Kat’ oikov, ol aoBeVEig Ue
BaBuoMoyia > 3 Ba pémel va voonAelovTal wg EXOVTECG
oof3apr vdoo Kal yla Toug aoBeveic pe Babuoloyia 2 6a
nipémnelva e€etaletal To evOexopevo PBpayeiag voonAeiag
Toug. Emiong o1 ouyypageic cupmepaivouv 6Ti 0 Kavovag
CRB-65, 0 omoio¢ €ival EUKOAOTEPOC Kal AUECA EQAPUO-
Ol1M0¢, Ba TTPEmeL va XPNOLUOTIOLEITAL OTOUG A0BEg Ve TTOU
TPOKeITAl va AdPouv e€EwvoookopElakr Oepareia, evw
n mA\fpn¢ KAipaka CURB-65 Ba mpémel va epappdletal
OTOUG VoonAeudevoug aoBeveic.®

JuykpivovTtag Ti¢ KAipakeg PSI kat CURB-65, n PSI
SnuioupynBnke Kat eMKUPWONKE, WG TPOTIOG AViXVEU-
ong aoBevwv pe xapnAr Bvntétnta, Ye amotéAeopa To
ovoTnua Babpovoéunong va kabBodnyrioel A\avBaopéva
ToV XWpPo voonAeiag Tou aoBevouc kal va urofabuioel tn
BaputnTa TN vooou, €181kd o€ veapoU acbeveic Xwpig
ouvundpyovta voorjuata. H kAipaka CURB-65 pmopei va
amodeixOei 1Gavikn yla tnv avixvevon acBevwv pe uPnAd
Kivbuvo BvntoTtntag pue cofapri vooo, ol omoiol Ymopei
va 4NV yivouv avtiAnmtoi pe tnv €étaon twv (WTIKWV
ONUEIWV PE PIKPEC ammoKAioEIg.*©

H ané@aon yla tnv eloaywyr Tou acbevoug e e€w-
VOOOKOELOKH TTVEUHIovia otn Movada EvtaTikng Ogpa-
nieiag (M.E.O.) dev umopei va AngeBei povo pe t xprnon
TWV ocuoTNUATWY Babuovounonc. AvtiBeta, amaiteitat
TIPOOEKTIKN KAWVIKN eKTiunon. H kAipaka PSI Sev éxel
amodeixBei akpIBAC yia TOoV 0pIOUO TNG AVAYKNG EICAYWYNAS
otn M.E.©. Z¢ pia peAétn 170 acBevwv pe e§wVOCOKOUEL-
akn veupovia ot omoiol elorjxOnoav otn M.E.O., 10 27%
Aavnke oTI¢ Katnyopieg I-11.7

2TI¢ KateuBuvTripleg 0dnyieg Tou 1993 Tng ApEpiKa-
vIKNG Etaipiag O@wpakog (ATS), xpnotpomoribnkav 10
TTAPAYOVTEC yia va oploBei n ocofapr] EEWVOCOKOUEIAKN
miveupovia, aAld dev 660nke SlapopeTikr BapuTnTa o€
KaBe évav mapayovta. Ev toltolg, oTn peAéTn Twv Ew-
ing KAl oUVEPYATWY, OTNV oToia e§eTA0TNKAV AUTA Ta 10
KPITAPLa, Ol EPEVVNTEC BPAKAV OTI N AVAYKN YA EI0AYWYH
otn M.E.©,, opilovtav amd Tnv mapousia 2 €K TwV TPLWV
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€Na0OOVWY KPITNPIWV(CUCTOAIKN apTnpelakr Tiieon <90,
moAuAoPBwdng mveupovia, Aoyog Pa0,/FiO, <250) r éva amo
Ta Svo peifova KpltApLa (avaykn yla UNXaviké agptond
N onntikn kataminéia).® Autdg o kavovag gixe KahuTepn
gvaloOnaoia kal e181KOTNTA YA TNV AvAYKN voonA&iag otn
M.E.©. og ouykpion pe Tov kavova PSI A tov kavéva tng BTS,
ME eualoOnoia 69%, e181kOTNTA 98%, OeTIKN SlayvwoTIKA
a&ia 87% kat apvnTiki SlayvwoTikn aia 94%.

2TIG KOIVEG KateuBuvTrpleg odnyieg TnG eTalpeiag
Motpwéewv TG ApepIkig (IDSA) kat Tng ATS Tou 2007, Ta
Kpltnpla yia voonAeia otn M.E.O., emmpdéoBeta pe tnv
AVAYKN YO NXAVIKO AEPIOUO KAl TN ONTTIKA KatamAnéia
TIPOOTEONKE KAl N TTAPOUGIA TOUAAXIOTOV TPLWV €K TWV
gvvéa eEAaoodvwy Kpltnpeiwv: Adyog Pa0./FiO, < 250,
QAVOTIVEUOTIKA 6UXVOTNTA >30 avanvoEg/AemTto, oUyxuon,
moAUAOBwANE TTVELOVIA, CUCTOAIKN APTNPLAKH TTiEON <
90 mm Hg mapd tnv emBetikn avavnyn pe vypd, BUN >
20 mg/dL, Aeukomevia (<4000 kutTapa/mm?3), Opopufo-
Kuttapomevia (<100.000 kuttapa/mm?3), kat uroBeppia
(<36°C).°

MNpdogata, ol Espana kal cuv., mpoomnddnoav va
SNUIOLPYNOOUV £Va TILO CUYKEKPIUWEVO Kavova yia TV
eloaywyn otn M.E.©. E€¢tacav Toug @pakéhoug 1057
aocBevwv kal katéAnéav OtI n avaykn voonAeiag otn
M.E.©. kaBopilovtav amod tnv mapousia evog ek Twv dUo
pellovwy kpitnpiwv: aptnplakd pH <7.30 i} cUCTOAIKNA
aptnelakn mieon <90 mm Hg.'° Eni amouciag autwy Twv
Kpttnpeiwv, N ocofapn e£wvoookouelakn mveupovia Ba
pmopouce va oploBei pe Tnv mapouacia dUo ek Twv €€
Kpltnpiwv mou akoAouBouv: cuyxuon, BUN >30 mg/dL,
QAVATTVEUOTIKN ouxvotnTa >30 avamvoEc/AenTo, AOyog
Pa0,/FiO, <250, moAuloPBwdng mveupovia kal nAikia
TouAdytotov 80 eTwv. H mapouasia autwv Twv Kpttnpiwv
gixe evaloBnaia 92% yla Tnv avixvevon Twv acBevwv Pe
ooBapr veupovia Kal ATav MePICCOTEPO AKPIPAG amod
Tov kavova PSIfj CURB-65, av kai 6ev rjtav to id1o 181kd¢
pe Tov kavova CURB-65.'°

H peAétn and tnv Auotpalia yia Tnv EWVOCOKOUEIOKN
TIVEUHOVIa, E€£TA0E KAIVIKA XOPAKTNPIOTIKA Ta omToia Ba
pmopouoav va opicouv TNV avAaykn yla EVIOTIKA ava-
TIVEUOTIKN 1] AYYEIOOUOTIAOTIKY urmooTtripién [intensive
respiratory or vasopressor support (IRVS)], ta omoia Osw-
PNOAV WG AVTIKEIPEVIKOTEPO TENIKO ONEIO El0AYWYRE OTN
M.E.©."" Ano Touc 882 aoBeveig mou peletriBnkay, ot 118
elofixOnoav otn M.E.O., Kat GUVOAIKA 91 amd auToug XPEL-
aotnkav IRVS. Me tn xprion moAumapayovTikoU Hovtéhou,
OKTW KAIVIKA XOPaKTNPLoTIKA oxeTi(ovtav Ye Tnv avaykn
IRVS, Ta omoia didovtal and to akpwvupo ‘SMART-COP”:
Systolic blood pressure (cucToAkr apTnplakn mieon) <90
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mm Hg, Multilobar infiltrates (moAuhoBwdeic SinBroelC),
Albumin (aABoupivn) <3.5 g/ dL, Respiratory rate eleva-
tion (av&non TNG AvamMveUoTIKAG ouxvoTNTAC) (=25 yia
Toug aoBeveic NAkiag <50 £€tn, kat =30 yla Toug acBeveic
nAwiag >50 €tn), Tachycardia (Taxukapdia) >125/Aemntd),
Confusion (Zuyxuon), low Oxygen (xapnAn p0O.) <70 mm
Hg yia acBeveic <50 etwv i <60 mm Hg yia acBeveig >
50 etwv), Kat arterial (aptnplako) pH <7.35. Ot Siatapa-
X€G 0TN OUCTOAIKN APTNPIAKN TTiEON, 0TNV 0{uyOvVwWaon
Kal 0To aptnplakd pH Baduoloyolvtav n kABe pia pe
2 BaBuoug, evw ta dA\a mévte Kpitripta eAdpfBavav 1
BaBud 1o kaBéva. Me autd To cUOTNUA N AVAYKN Yid
IRVS fitav mBavr 6tav 1o anotéAeopa tng fabpoloyiag
SMART-COP rjtav Touhdytotov 3 BaBpoi. Me autd 1o dplo,
n evaioBnaoia yia tnv avaykn yia IRVS Atav 92.3% kat n
€181KOTNTA 62.3%, e BETIKA Kal apvNnTIKN SlayVWOTIKN
a&ia 22% and 98.6%, avTtioTtolxa.

Ta ouotipata Babpovounong éxouv oxedlaoTei yla
va mpofBAémouv tn BvnTtoTNTa, aAAd 0 Kivouvog Bavdtou
Sev gival mavTote idlog pe TNV avdykn voonAeiag i pe tnv
avaykn evtatikig @povTidac. NMa mapddetypa, £vag veapdc
Kal KaTd ta AAAa LYLEIC eVAAIKAG, pUmTopEl va avanTugel
oof3apn mvevpovia n omoia va analtei mapatripnon
KOl UTTOOTNPIKTIKI BEPATIEIN OTO VOOOKOEIO, av Kal N
mBavdtnta Bavatou pmopei va itav xapunAr. Avtifeta,
€vag NAIKIWPEVOG aoBEVNC UE CUVUTIAPXOVTA VOO UaTA
pmopei va éxel kdmola mbavotnta 8avdtou akéun Kalt
HE eAa@pld mveupovia, aAAd yia S1dgopou¢ KOIVWVIKOUG
Kal TTPOOWITIKOUC Adyouc, o aoBevr¢ Kal N OIKOYEVELD
TOU UMOpPEl va TPOTIHOUV va NV AdPel evOOVOKOUEIOKD
Beparneia. Ot GUYKEKPIUEVOL TIEPIOPICHOI TWV CUCTNUATWY
[BaBuovounong oXeTIKA e TO HEPOC VoonAeiag oxetiCo-
vtal pe: (1) meploplopévn akpifeta yia va kabodnyricouv
AmoPAcElC 0TOUC NAIKIWUEVOUC, (2) amouaia eKTiUNoNG
TWV KOIVWVIKWY TTAPAYOVTWVY 0 OAA auTtd Ta GUCTAMATA,
Kal (3) amoucia cuXVWV UTTOKEIUEVWY VOO UATWY OTa
ouoTiuata Babuovounonc.

Av Kal ol TTEPLOCOTEPOL EISIKOI CUPPWVOUV OTI Ol KOI-
VWVIKEG avAYKeG Ba Tipémel va emnpedalouvtny andégaon
yla Tov Xwpo voonAeiag Tou aoBevolg pe e§wvoooko-
HElaKr TTveupovia, Ayeg HeNETEG £XOUV OlEPEUVAOEL TTWG
opiCovtal autég o1 avaykec. Ot Goss Kal ouv., e€étacav
TIPOOTITIKA TNV amdeaon yla Tov xwpo Bepamneiag acbe-
VWV HE eEWVOOOKOUEIAKN TTVEUHOVIA O€ éva dnUoolo
VOOOKOE(O, Kal kKatéAn&av 0TI apkeToi acBeveig mou
Katnyoplomoindnkav otig katnyopieg |-l Tng kAipakag
PSlamaitovoav evéovoookopelakr voonAeia, Kupiwg 16Tt
OUYKEKPIUEVEG KOIVWVIKEG KAI LATPIKEG AVAYKEC SeV gixav
MeTPNOE( pe Tov kavova PSLL'? ZTI¢ KOIVWVIKEG AVAYKEG 1
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AANoug AdYouC Yia evOOVOOGOKOUELOKH VOONAEia Tou dev
gixav aveupeBei pe tnv PSI mepthapfavovtav: (1) doteyol,
(2) amopdvwon yia mbavn euuatiwon, (3) mpoceatn
eVOOQAERIA XPriON VOPKWTIKWVY Kal EPTUPETO (amapai-
NTOC 0 €Aeyxo¢ yia evdokapditida), kat (4) katdypnon
AAKOOA. Evag MePLOPIOUOC TWV EUPNUATWY TNG MEAETNG
NTav oTL N MEAETN €ytve amod To 1994 éw¢ 1o 1996, Kal Ta
anoteAéopata pmopei va ATav S1agopeTIKA CAUEPQ, EIOIKA
O€ KOWVWVIEG Ol OTToiEC TTAPEXOUV eVOIAPESOU EMITESOU
PPOVTIOA Yl TOUG ACTEYOUC.

H xpovia anmo@pakTiKA mveupovomnadela sival pia
ouxVH vOOo0G 0ToUG aobeveic mTou voonAelovtal pe e§w-
VOOOKOEIOKNA TIVeUHOVia, aAAd o€ auTh Tn vooo dev
Sidovtal emmpooBeTol fabuoi otnv KAipaka PSI.

Y€ Hia HEAETN 1672 aoBevwv e eEWVOOOKOUEIOKN
Tveupovia peletBnkav n mpokaAottovivn (PCT), n C-
avtidpwoa mpwrteivn (CRP), kat n Babuoroyia CRB-65.
Ta enineda mpokaAaitovivng (PCT) katd TNV €lcaywyn
TOoU 000gvoUC 0TO VOOOKOWEIO ATAV TTOAU UPNAA GTOUG
aoBeveic mou ameBiwoav kat n kapmouAn ROC yia tnyv emi-
Biwon ATav cuykpioiun yia Tnv mpokahaoitovivn Kal T
KAipaka CRB-65, aA\G n k&Oe pia ntav kaAutepn amd tnv
C-avudpwoa mpwteivn (CRP). To evdlagpépov ntav o6t ta
¥aunAd emineda PCT Atav evOEIKTIKA XaunAoU Kivduvou
BvntétnTag, ave€dptnta amd Tnv Katnyopia mou dvnkav
otov kavova CRB-65." X pia eABeTIKA LEAETN 278 aoBe-
VWV Ol OTTOI0L EUPAVIOTNKAV OTO TUAMA ETTELYOVTWV TIEPL-
OTATIKWV UE TTVELPIOVIa,™ xpnotpomotBnkav ta emineda
KopTIOANG yia va TpoPAepBei n coapotnta tng vooou
Kal To anotéAeopa (Bavatocg). Ta emineda eAeVBepng Kal
oAk G kopTI{dANG cuoxeTiCovtav pe Tn coBapdTnTa TNG
vooou, énwc @aivovtav amé tn Babuoloyia PSI, pe emineda
KopTI{OANG >960 nmol/L va éxouv euaiobnacia 75% kat
€161KOTNTA 71.7% yia TV mpoPAePn Tng Bvntotntac.

SUMUITEPACMATIKA, éXEl avanTuxBei évag onuavTikog
ApIOUOC TTPOYVWOTIKWY cUCTNUATWY Babuovéunong
yta va npofAémouv tn BvntéTNTa acbevwy pe e€wvo-
OOKOElakr Tveupovia. Ta 6Uo mou €xouv peleTnBei
TEPLO0OTEPO ival o kavovag PSI kait o kavovag CURB-65.
AuToi ol Kavoveg mapapévouv akpipeic yia tn Bvntotnta,
MG Sev HeTPOLV Apeca TN BaplTnTa TNG VOOOU Kalt dgv
UTOPOoUV VA AVTIKATAOTHOOUV TNV KAIVIKA EKTINON yla
TNV avAykn €10aywyrng 0TO VOOOKOEIO.

H kAipaka PSI dnuioupyriBnke yia tnv e0peon xapnAou
KivoUvou acBevwv, aANd ival TOAUTTAOKOG 0T XPrion TNG
Kal UITOPEL va PNV €ival Xpriolpn oTnv aveupeon acBevwv
pe coPapn vooo. Mmopei va UTTEpeKTIPRoEL T BvnToTNTA
OTOUG NAIKIWUEVOUG AOOEVEIC [Ie CUVUTIAPXOVTA VOO UATA,
EVW UITOPE( VA UTTOEKTIUAOEL TNV AVAYKN EI0AYWYNRG OTN
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M.E.© o€ veapoug aoBeveic ol omoiol ATav LYLEIC.

Kapia amo ti¢ kAipakeg Babpovopnong dev givat xwpic
TIEPLOPLOPOUG 0TOUG omoioug meptdapBavovtat ta Siago-
PETIKA AEITOUPYIKA XAPAKTNPLIOTIKA OTOUG NAIKIWHUEVOUC,
N amoTuyia va cUPITEPIAGBOUV KOIVWVIKOUG TTAPAYOVTEC,
Kal CUYKEKPIUEVA 0OBapd GUVUTIAPXOVTA VOO AT, OTTWE
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N XPOVIa amoPPAKTIKH TIVEUOVOTIAOEIa Kal n oofapn
OVOOOKOTAOTOAN.

BIBAIOTPAQIA

(BAéme ayyAIKo Keipevo)

MNEYMQN

PNEUMON
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To MNepiodiko NMNEYMQN BpaBelel Tnv

Koonyntpio Iocvvo PADPov

The Penn State Center for Host defence, Inflammation, and Lung Disease (CHILD) Research,
Department of Pediatrics, Obstetrics and Gynecology, Pennsylvania State University College of Medicine,
yia Tnv kaAuTepn EpeuvnTikiy Epyacia anod 1o 2007 £wg To 2009 pe Tov TiTAo: “Emidpaon Tng XapnArig d6ong
evdoro&ivng (LPS) oe BpoyxokuehidIKG EkTAUpa TipIv amd ékBeon oe 6Zov. AlapopEg avaueoa
g€ MOVTIKOUG AypIou TUTTOU Kal PE YEVETIKN €EAAEIPN TOU EMPAVEIOSPAOTIKOU MapdyovTa mpwreivn A”.
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Professor Joanna Floros PhD

The Penn State Center for Host defence, Inflammation, and Lung Disease (CHILD) Research,
Department of Pediatrics, Obstetrics and Gynecology, Pennsylvania State University
College of Medicine, for the best Original Article from 2007 until 2009 entitled:

“Effect of low doses of lipopolysaccharide prior to 0zone exposure on bronchoalveolar
lavage. Differences between wild type and surfactant protein A - deficient mice”.
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Community-acquired pneumonia (CAP) is a common illness, with a
relatively low mortality rate. It needs low resource utilization when managed
outside of the hospital, but it constitutes a major source of morbidity,
mortality and cost when hospitalization is required. In the USA, CAP affects
5.6 million patients annually, with a total healthcare cost of $8.4 billion.! The
majority of patients (4.5 million) are treated outside of the hospital, and
the major part of the healthcare cost ($8.0 billion) is attributed to patients
admitted to hospital. Investigators have demonstrated that the expenses
are not evenly distributed throughout the hospitalization, but that 32% of all
costs are incurred on the first 2 days, and daily costs decline thereafter.?

Prognostic scoring systems for CAP have been developed, in an effort
to achieve a number of goals, including (i) prediction of the likelihood of
death and/or a complicated disease course in CAP, (ii) reduction of the use
of expensive hospital care for patients with a low risk of mortality, and (iii)
recognition of severe illness as early as possible, so that admission to the
intensive care unit (ICU) can be organized in a timely fashion.

The tools most commonly used for CAP scoring have been a modification
of the British Thoracic Society (BTS) scale, now described as ‘CURB-65" and
the Pneumonia Severity Index (PSI).>#

The CURB-65 scale is simple, using only five assessments: Confusion
(due to the pneumonia), blood Urea nitrogen >7 mmol/L, Respiratory rate
=30/ min, Blood pressure <90 mm Hg systolic or <60 mm Hg diastolic, and
age =65 years. Each of these 5 criteria receives 1 point, and the score falls
between 0 and 5, with mortality risk rising with the score.*

The PSI uses multiple demographic and historical findings, physical
findings and laboratory data, each assigned a point score, and the total
score is used to categorize patients into one of 5 classes, each with a
different risk of death.?

These systems focus on predicting mortality or complications of
pneumonia, which, in many instances, is not exactly the same as defining
severity of illness.

The PSl stratifies patients into 5 groups, each with a different estimated
risk of dying. For this, a complex system was developed, using a two-step
process that evaluates a number of demographic factors, comorbid illnesses,
physical findings, and laboratory and radiographic data. Although the PSI
was developed to stratify mortality risk in CAP patients, the investigators
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also hypothesized that patients in low-risk categories I-IlI
could be considered for outpatient care, while those in
classes IV and V would need hospitalization.

When the CURB-65 score in the validation cohort
was 0-1, the mortality was 0%, and mortality was >20%
for a score of 3 or higher, while those with a score of 2
had a mortality of 8.3%. Based on this information, the
authors suggested that patients with a score of 0-1 could
be managed at home, those with a score of 3 or more
should be hospitalized immediately, as having severe
iliness, and those with a score of 2 could be considered
for a short stay, with early discharge if their condition
stabilized. Thus the authors concluded that the CRB-65,
which was more convenient and more readily available,
should be used in outpatients, but the full CURB-65 scale
should be applied to inpatients.®

The PSI was developed and validated as a way to
identify low mortality-risk patients, and thus the scoring
system can be potentially misleading for choosing the
site of care and may underestimate severity of illness,
especially in young patients without comorbid illness.>®
On the other hand, the CURB-65 approach may be ideal
for identifying high mortality-risk patients with severe
illness, whose condition might otherwise be overlooked
without formal assessment of subtle aberrations in key
vital signs.*®

The decision to admit a patient with CAP to the ICU
cannot be made using scoring systems alone, and requires
careful clinical assessment. The PSI has proven to be not
sufficiently accurate for defining the need for ICU care.
For example, in one study of 170 CAP patients admitted
to the ICU, 27% fell into PSI classes I-IIl.”

In the 1993 guidelines from the American Thoracic
Society (ATS), 10 factors were used to define severe CAP,
but each factor was not differentially weighted or used
in a discriminating fashion. However, in a study by Ewig
et al. texamining these 10 criteria, it was found that the
need for ICU admission was defined by the presence
of 2 of 3 minor criteria (i.e., systolic blood pressure <90
mm Hg, multilobar disease, PaO,/FiO, ratio <250), or one
of 2 major criteria (i.e., need for mechanical ventilation,
septic shock).® This system showed better sensitivity and
specificity for defining ICU admission need than either
the PSI or the BTS CURB-65 scale, with a sensitivity of
69%, a specificity of 98%, a positive predictive value of
87% and a negative predictive value of 94%.

In the 2007 guidelines from the Infectious Diseases
Society of America (IDSA)/ATS committee, the criteria for
ICU admission, in addition to the need for mechanical

287

ventilation and septic shock, were the presence of at least
three of the following nine minor criteria: PaO,/FiO; ratio
<250, respiratory rate >30/ min, confusion, multilobar
infiltrates, systolic blood pressure <90 mm Hg despite
aggressive fluid resuscitation, BUN >20 mg/dL, leucopenia
(<4,000 cells/mm3), thrombocytopenia (<100,000 cells/
mm?), and hypothermia (<36°C).°

Recently, Espana et al attempted to develop a more
specific rule for ICU admission. They examined records
from 1,057 patients and determined that the need for ICU
admission was defined by the presence of one of 2 major
criteria: arterial pH <7.30 or systolic blood pressure <90
mm Hg."? In the absence of these criteria, severe CAP also
could be identified by the presence of 2 of 6 minor criteria,
namely: confusion, BUN >30 mg/dL, respiratory rate >30/
min, Pa0O,/FiO; ratio <250, multilobar infiltrates and age
80 years or over. When these criteria were met, the tool
was 92% sensitive for identifying those with severe CAP,
and was more accurate than the PSI or CURB-65 criteria,
although not quite as specific as the CURB-65."°

The Australian CAP study examined clinical features that
defined the need for intensive respiratory or vasopressor
support (IRVS), which was regarded as a more objective
endpoint than admission to ICU." Of 882 patients studied,
118 were admitted to the ICU, of whom 91 required IRVS (53
were admitted directly to the ICU and 38 were transferred
to the ICU from a hospital ward). Using a multivariate
model, 8 clinical features were found to be associated
with the need for IRVS, which could be summarized
by the acronym ‘SMART-COP’, namely: Systolic blood
pressure <90 mm Hg, Multilobar infiltrates, Albumin <3.5
g/ dL, Respiratory rate elevation (=25 for those aged <
50years, and > 30 for those aged >50 years), Tachycardia
(>125/min), Confusion, low Oxygen (<70 mm Hg if aged
<50 years or <60 mm Hg if aged >50 years), and arterial
pH <7.35. The abnormalities in systolic blood pressure,
oxygenation and arterial pH were each allocated 2 points,
and the 5 other criteria 1 point each. With this system,
the need for IRVS was predicted by a SMART-COP score
of at least 3 points. Using this cut-off, the sensitivity for
need for IRVS was 92.3% and the specificity 62.3%, with
positive and negative predictive values of 22% and 98.6%,
respectively.

Scoring systems have generally been designed to
predict mortality, but risk of death does not always equate
with need for hospitalization or need for intensive care.
For example, a young and otherwise healthy adult may
develop pneumonia severe enough to benefit from the
observation and supportive care of a hospital, even though
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the predicted chance of dying might be low. Conversely,
an older patient with comorbid illness may have a certain
chance of dying, even with a mild pneumonia, but for a
variety of social and personal reasons, the patient and
family may prefer to avoid inpatient treatment. The specific
limitations of scoring systems for site of care decisions are
related to: (i) their limited accuracy for guiding decision
making in the elderly, (ii) the absence of consideration
of social factors by any of the tools, and (iii) the lack of
inclusion of certain common comorbid diseases in the
scoring system.

While most experts agree that social needs should be
considered in the site of care decision for CAP, very few
studies have evaluated how such needs can be defined.
Goss et al. examined prospectively the admission decision
for CAP in patients cared for in a public hospital, and
documented that many patients who fall into PSI classes
I-1ll do require hospitalization, generally because of
medical and social needs that were not measured by
the PS1."? Social and medical needs and other reasons for
inpatient care that were not captured by the PSI calculation
included: (i) homelessness, (ii) respiratory isolation for
possible tuberculosis (Tb), (iii) recent IV drug abuse and
fever (necessitating an evaluation for endocarditis), and
(iv) acute alcohol intoxication. One limitation of these
findings was that the study was conducted from 1994 to
1996, and the results might be different today, especially
in communities that have provided for intermediate level
outpatient care of the homeless.

Chronic obstructive pulmonary disease (COPD) is a
condition commonly found in hospitalized CAP patients,
yet this illness is not given additional points in the PSI
scoring system.

The level of procalcitonin (PCT) at admission was high
in patients who died. The receiver operating characteristics
(ROCQ) for survival were comparable for PCT and CRB-
65, each being better than C-reactive protein (CRP),
and a low PCT level predicted a low risk of mortality,
independent of CRB-65 category.” In a study of 278
patients presenting at an emergency department in
Switzerland with pneumonia,* it was concluded that
cortisol levels also could be used to predict severity of
iliness and outcome (i.e., death).

A number of prognostic scoring tools have been
developed to predict mortality in patients with CAP, and
the two that have been studied the most extensively are
the PSI and the CURB-65. These tools remain accurate
for predicting mortality, but are not direct measures
of disease severity and cannot replace careful clinical
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assessment in the determination of the need for hospital
admission or ICU care.

The PSI was developed to predict low-risk patients,
butitis complex to use, and it may not be as valuable for
identifying critically ill individuals. It may overestimate
the mortality risk in old patients with comorbidity, and
underestimate the need for ICU care in younger patients
who have not been previously ill.

None of the scoring systems described is without
limitations, the mostimportant of which include different
operating characteristics in the elderly, failure to include
social factors in the model, and omission of certain serious
comorbid conditions such as COPD and severe immune
suppression.
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H xpovia amo@pakTtikn mveupovondBeia (XAM) xapaktnpifetal amd
ano@pagn mou oPeileTal 0 VOOO TWV HIKPWV 0EQPAYWYWVY (ATOQPEAKTIKH
BpoyxIoAiTiéa) Kal KATAOTPOPK TOU TTIVEUUOVIKOU TTAPEYXVUMATOC (EUQUONQ),
ME MIa oNPAvTIKA cuoTNUaTtikA cuviotwoda'. Qotdoo, N MAsloPn@ia Twy Oe-
PATIEVTIKWY EMAOYWV TPWTNG YPAUUNAG Yia TN XA, cupmepAauBavouévwy
TWV AVTIXOMVEPYIKWV HaKpag dpdong, Twv B-Sleyeptwv pakpdg dpdong
(long-acting beta agonists, LABA) Kall TwV EIGTIVEOUEVWV KOPTIKOOTEPOEIOWV
(inhaled corticosteroids, ICS), mou xopnyouvTal g EIGTIVEOUEVN HOPYN,
gvamnotifevtal Kupiwg 0Toug HEYANOUC aEPAYWYOUC TwV aoBevwV pe XATT,
avTIpETWTI{OVTAG EANTIWG TOUG TIEPLPEPIKOUE AEPAYWYOUC, TO TIVEUHOVIKO
TTAPEYXUMA Kal TN CUCTNHATIKA OUVIOTWOA AUTAG TNG vooou. Mapd to
YeYovog 6Tt autd ta @Aapuaka gival amoteAeopatikd otn XAll, dev éxouv
EMTUXEL TOUG TTAPASOOCIAKOUG OTOXOUG TNG pappakoBepaneiag autrig Tng
nadnong, dnhadn tn peiwon Tou pubPoL EKMTWONG TNG AVATTVEUOTIKNG
Aeltoupyiag kal T peiwon g BvnoudtnTag, mapd ta eveappuVTIKA amo-
TENEOMATA OE AUTEC TIC KATEVOUVOELG aTTd TIG SU0 UEYANES KAIVIKEG UENETEG
mou dnuoaoteutnkav mpdopata?3. Emmiéov, Sev umtdpxouv IoXUPEG evOei&elq
yla Ti¢ emOpACEIC AUTWY TWV QAPHAKWY OTO KOUMATI TNG CUCTNUATIKAG
@Aeypovrg TTou amoTeAei avapgiBolo cuoTaTiKwy Twv acBevwv pe XAI.

Amno ) Oo@uAlivn otV ekAeKTIK avaotoAr tn¢ PDE4

Meploodtepa amd efdounvta Xpovia PeTA TNV TPWTN XopHynon tng
Yl TNV QVTIMETWITION Tou doBpatog, n Bgo@uAAivn €xel xpnolpomolnOei
EVPEWC OaV Uia XapunAoL kdotoug BepameuTikn emAoyr] T0G0 yia o doOua
000 Kat yla tn XAM* H Bgo@uAAivn €xel deixBei 6T €xEl ONUAVTIKEG AVTI-
PAeYPOVWOEIC SPATELC, KUPIWG HECW TOU AVTAYWVICHOU TwV UTTOSOXEWV
adevoaivng, Tng SiEyepong TN SpacTNPEIOTNTAG TNG ATTOAKETUAAGNG TNG
10TéVNC Kal TNV acBevn, pn 181K, avaoToA TwWV WOPOSIECTEPACWY
(phosphodiesterase, PDE)*>. Yndpyxouv otoixeia and in vivo pehéteg 6Tl
n B€o@UAAivn ammo To OTOUA PTTOPEL va €XEL ONUAVTIKA €midpaon otnv
0oUSETEPOPINIKA PAEYHOVH TWV AEPAYWYWY TWV aoBevwv ue XATl, mou
Sev avTamoKPIveTAl OTA EIOTIVEOUEVA OTEPOELSN®. WOTOCO, N BE0PUAANIVN
Bewpeital orjuepa Pappako deUTEPNE 1 AKOUN KAl TEITNG YPAUMUAS, KUPIWG
AOYW TWV onUavTIKWY (181aitepa KAPSIOAOYIKWY KAl VEUPOAOYIKWV) AVETTI-
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B0UNTWV EVEPYEIWV TNG, TOU OTEVOU BePATIEVTIKOU TNG
€0POUC KAl TWV ONUAVTIKOV aAANAEMOPACEWY TNG UE
AAAa cuxvd cuvtayoypagoUupeva @dappaka’. H avaykn
Y10 TTIO0 ATTOTEAEGUATIKOUG AVTIPAEYUOVWOELG TTAPAYOVTE,
ME KAAUTEPO TTPOQIA avemBUUNTWY EVEPYEIWV amd TN
Beo0@UAAiVN, 08N yNoe oTNV avanTtuén EKAEKTIKWV ava-
OTOAEéWV TNG pwo@odieoTepaong 4 (PDE4).

O1 pwoodieoTepdoec ival eupéwg StadeSopéva
év(upa ou udpPoAUOULY Ta KUKAIKA VoukAgoTiSia cAMP
kat cGMP otig un dpaoTikég Toug pop@édg’. Exouv ava-
yvwplotel évdeka olkoyéveleg PDE kal avtaywvioTEg
OUYKEKPIUEVWY 100eVIU WY PDE éxouv pehetnBei o€ éva
peydaho @Aoua mabnoswy, OTTWG N TTVEVLOVIKN UTIEPTACN
kal n otutikn SucAeitoupyia®. H PDE4 ekgpdaletal o€
S1dpopa PAeypovwON KUTTAPA TTOU EUTTAEKOVTAL OTNV
maboyévela kat Tn cuvexl{dpevn eAeypovry Tng XA,
Kupiwg ota oudeTepO@IAa, Ta CD8* AeppoKUTTAPA Kal
TO HOKPOPAYQ, EVW OAUEPA UTTAPXOLV EVOEIEELG OTI OL
avaoToleic Tng PDE4 kataotéAAouv TOAAG povoTdTia
@AeyHOVIAG Tou oxetifovTal pe auTtd Ta KUTTaPa, OTTWG
n evepyomoinon tou NF-kB kat n ame\euBépwon TNF-o’.
O1 800 avacToAeic PDE4 TTou £€9Tacav 0€ HEAETEG PATNG
Il €de1€av avtioTolkeg avTipheypovwdelg SpAoElS in vivo,
ME éva mEPIooOTEPO ATTOOEKTO TIPOPIA avemBUUNTWY
evepyelwv amd Tn BeoUANVN. ZuyKeKPIPEVa, N XOpHynon
cilomilast yia 12 eBdouddec 0driynoe o peiwon twv CD8*
Kal CD68* kuttdpwy ot BpoyxIKES BloYiec aoBevwy pe
XA, xwpic Slagopég 0Toug KUTTAPIKOUS TTANBUGOUE TWV
TIPOKANTWY TITUEAWV. Z€ Ml TTIIO TTIPOCPATN HEAETN, TO
roflumilast peiwoe onuavtikd Toug aplBpoUg Twv oudETE-
POPIAWV KAl TWV NWOWVOPIAWY 0Ta TTPOKANTA TTUEAQ, padi
ME Jia TapAdAANAN peiwon pecohaBntwv AEYHOVIC (OTTWC
n S1aAuTH IVTEPAEUKIVN-8, N 0USETEPOPINIKN EAACTACN, N
NWGOIVOPIAIKH KATIOVIKH TTPWTEIVN KAl N 0 LaKPOo@alpivi
ota mtvela, Kabw¢ kal TnG ameAevBépwong TNF-a amd
KUTTAPA TOU TTEPLPEPIKOU AiMATOC), TapéxovTag eVOEielg
YLO TNV TOTTIKI KAl CUCTNUATIKI avTipAeyovwdn dpdon
QUTAG TNG ouoiag og aoBeveic pe XA, mou odnynoe oe
MaPAAANAN onuavtiki avénon tou Petd BpoyxodlaoToAn
FEV:, uetd amd 4 BSopadec Bepaneiac’”. TEToleC PENETEC
amoTéAecav tn BAon yla TNV EQAPOYH AVACTOAEWV TNG
PDE4 o€ KAVIKEG peNéTeC pdonc Il.

Khwikég pehéteg avaotohéwv PDE4 oty XAl

Mia ipwipn peAétn dong lll tou cilomilast og aoBeveic
pe ooBapn XAN édei&e evBappuvTikd amoteAéopata, dia-
TNPWVTAC TNV AVATIVEUOTIKN AElTOUpYia, BeNTIOVOVTAC TNG
moldTNTa (WG 0€ KAIVIKA oNUavTIKS eMimedo Kal YEIWVO-
VTOG TN ouXVOTNTA TwV Tapo&uvoewv Tng XAM". Qotdoo,
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0 TTaPAyoVTag aUTOG SV AVanmTUOOETAL TTAEOV VIO KAIVIKE
£QappoYn, Kupiwg Aoyw Twv cofapwv avembiuntwy
EVEPYEIWV ATTO TO YOO TPEVTEPIKO TTOU EPPAVICE. AvTiDeTq,
1o roflumilast éxel pehetnOei evplTEPA WG LUTTOYNHPLOG
TTAPAYOVTAG YIa TNV avTIHeTWIon TG XAl Mia mpwiun
peAéTN @donc Il avédei€e BeATiwon TNC AVATIVEUCTIKNAC
Aeltoupyiag kat peiwon Twv mapouvoewy, 1dlaitepa o€
pa 8éon roflumilast 500 pg pia @opd TNV NUéEPA™, evw
Mia eMOUEVN UEAETN EVOC €TOUC €8€1EE ia HETPLA AANA
OTATIOTIKA ONUAVTIKA AUENOoN Tou PETA BpoyxoS1aoToAN
FEV: katd 45 mL o€ ouykplon pe 1o placebo, padi pe pia
ONUAVTIKA PEiwon Twv mapo&uvoewv Katd 36% oToug
aoBeveic pe oAU cofapn XAl (otadiou IV katd GOLD)?.
Ta péTpta, aANA KAVIKA ONUAVTIKA OTTOTEAECOTA AUTWV
TWV PEAETWV ATTOTENECAV TO £VAUCHA Yia TNV avASEeIEn
Tou roflumilast otov meploodtepo uMOGXOUEVO UTTOYAPLO
yla TNV avTipeTwrion tng XAl cruepa.

Ta 1Mo onNUAvTIKA pnvOpaTa, WoTdo0, amod AUTHV TNV
TeEAeuTaia HEAETN épxovTal ammd avadpOuIKEG AVAAUCELG
TWV ATTOTEAEGUATWY TNG, TTOU EVTOTIOAV TOoug mMBavoug
urroPnPLoug TANBUOOUG V1A TECOEPIC UEYANEG KAIVIKEG
peAéTeg OPIung paonc lll, mou mapouciaoTnKav Mpoéc@ata
o€ dUo dnuooisvoelg oTo Lancet™™. Ztnv mpwtn dnpooi-
guon, ot Calverley kat ouv. yeAétnoav ta anoteAéopata
500 pg roflumilast pia @opd Tnv nuépa yla éva €tog o€
nEPLoodTEPOUC amo 3.000 aoBeveic e cofapry XA (FEV,
<50% mpoPA.) UE CUUTTWHATA XPOVIAS BpoyxiTidag Kal
TOUAAXIoTOV Wia Tapo&uvan XA (TTou XpeLdoTnKe KOPTI-
KOO TEPOEIOA amd TO OTOUA 1] VOONAEIQ) TO TEAEUTAIO £TOC.
Ot aoBeveic umopouoav va cuveyi(ouv Toug LABA mou
£malpvav Tpiv tn EAETN, alld Empere va Stlakoyouv Ta
ELOTIVEOEVA KOPTIKOOTEPOELSN Kal Ta Bpaxeiag 1 Lakpdg
Spdaong avTixoMvepyIlkd yia oAdkANnpn tn SidpKela TN
MENETNG. Z€ AUTNV TN CUYKEKPIUEVN KaTnyopia acBevwy e
XA emtevxOnKe pia HETPLA, OAND OTATIOTIKA ONUAVTIKH,
avénon tou petd Bpoyxodiactolr FEV; katd 48 mL kat
Mia HEWoN TwV PETPLIWV Kat coBapwv mapofUvoewy Katd
17% o€ oxéon ue 1o placebo.

>1tn 6eUtepn dnuoaoicuon, ot Fabbri kal cuv. pehétn-
oav Ta anmoteAéopata tng mpooBrikng 500 ug roflumilast
pia @opd TNV NuéPA yia 6 UNVEC O éva HakpAg dpdong
ELOTIVEOUEVO BPOYX0SIA0TAATIKO PAPHUOKO (CAAUETEPOAN
Il TIOTPOTIO) O€ MEPLOCOTEPOUG Ao 1.600 aoBeveic pe
pETPIa éwg cofBapry XA (FEV; 40-70% mpof3A.), Je Toug
a0Beveic TNG MEAETNG TOU TIOTPOTIIOU Va Eival TIEPIOCO-
TEPO ouUMTWHATIKO{ (KaBwg pgdvifav xpovio Prixa kat
améxpeppn, aAAa kal cuxvn xprion B.-Sleyeptwv Bpaxeiag
Spdong). Kat otig Suo pehéteg StamotwOnke pia otabepry
péTpla BeAtiwon TnG avamveuoTiKig Asrtoupyiag (+60 mL
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OTN MEAETN TNG CONUETEPOANG Kal +81 mL oTn pPeAéTn
TOU TIOTPOTTOU, 00OV APOPA OTO PETA BpoyXoSlaoToAn
FEV:). To roflumilast mapéteive To Xpovo HEXpL TNV TPWTN
napdEuvon oTn PEAETN TNG COAUETEPOANG (KO OX1 OE EKEIVN
TOU TIOTpOTTioV), AAAG O0TaOEPEC TACELC YIa PEIwaN TOU
TTOCOO0TOU TWV A0OEVWV TTOU EUPAVI{av TOUAAXIOTOV pia
nmapoduvon mapatnenOnkav kat oTig SUo pehétec. TENOC,
1o roflumilast BeAtiwoe onpavtika tn SuoTvola Kat TV
avdykn yta AjPn avakou@IoTikol @apudKou Jovo oTn
MEAETN TOU TIOTPOTTIOU.

Oépata ac@ahelag kat facikoi mpoPAnpatIopOi

O1 yaoTpevTeplkég Slatapayég, blaitepa n vavtia
Kal n didppola Kal, o€ PIKPOTEPO Pabuo, n kepalahyia,
ATav 1Mo CUXVEG OTIG opddeg aoBevwy mou Adupavav
roflumilast og OAeC TIC MpoavapepBeioeg peAéTec. 1b1ai-
TePO evllagépov mapouaiale To yeyovoc oti, Tdo0 0T
dnuooisuon twv Calverley kat ouv. 600 Kal GTIC TTPONYOU-
peveg ueAétec Tou roflumilast, ot avemBupnTeg evépyeleg
Qo TO YAOTPEVTEPIKO NTAV TTEPIOCOTEPO CUXVEG TIG
mpwteC 4 eBSopadeg TN Xopriynong Tou @apudkou, nTav
ouVNOWG ATTLEG €WG HUETPLEG O€ €VTAON KAl OTN CGUVEXELQ
NTav KaAd avektéc?'23, QoTd00, AUTEC Ol AVEMIBUUNTEC
EVEPYEIEC CUCKETIOTNKAV LIE TIEPIOOOTEPEC SIAKOTIEG TNG
Bepaneiac otn Snuoocisuon Twv Fabbri kat cuv., IGlaitepa
TIG MPpWTEG 12 €BSopddeg Twv HeEAETWV™ Kal AuTO givatl
katimou Ba mpémel va AngBei coPapd unoyn. H amouaoia
au€NUEVWV KaPSIaYYEIOKWY CUMPBAUATWY f} TTVEUUOVIWV
otouc aocBeveic mou Adupavav roflumilast Stagpopomnoisi
CaQWE TO TIPOPIA ACPANELAG AUTOU TOU VEOU TIapdyovTa
o€ oxéon pe ta Slabéoiua onpEPA EIOTIVEOEVA PAPa-
ka. Eva evllagpépov evpnua mou Ba mpémnel SiepeuvnBei
mepAITéPw gival pia otabepr] amwlela Bapoug mepimou
2 kg kal oTIG TE00EPIG HEAETEG TTOU SnpooteLONKav amd
Toug Calverley kat Fabbri', O1 KATAOTPOPIKEG CUVETTELEC
NG anmWAELAG MUIKAG PAlag otnv KAIVIKE TTopEia Kat TV
mpOyvwon Twv acBevwv pe XAl gival eupéwg yvwotnh'®
Kal givat avaykaio va die€axBouv mepattépw availoelg
KO TIPOOTITIKN EKTINON TOU KATA TG00 AUTH N anwAEla
Bapouc avamaplotd anmwAela PUIKAE HAdag 1 amwAEla
AMmwdoug 1oToU, Tpokelpévou va aélohoynBei n oxéon
KOOTOUG-0pENoUC TG Bepaneiag pe roflumilast.
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‘Eva dAho B€pa mou Sev €xel e€eTAOTEI OTIC UTIAPXOUTEC
MENETEC ival n apeon oLykplon Tou roflumilast pe Ta
EIOTIVEOIEVA KOPTIKOOTEPOEISH O€ TTPOCONKN OE UAKPAC
Spdonc BpoyxodlacTaktikd, Oxt uévo o€ emimedo acpd-
Aelag aAld kat o€ emimedo avemBUUNTWYV EVEPYEIWV TWV
0o mapayovtwy, kKabwg o auénuévoc kivduvog eppaviong
TIVEUMOVIOG LIE TA EICTIVEOUEVA ATTOTEAE( €VA ONUAVTIKO
aiTio voonpotntag, Idlaitepa yla Toug NAIKIWUEVOUC aoBe-
VEi¢'. EmmpooBeTa Oa mpémnel va e€eTaoTel o€ HEANOVTIKEC
peAéTeC N mBavr abpoloTikr avtipAeypovwdng dpdon
Tou roflumilast padi pe Ta elomvedeva KOPTIKOOTEPOELSN,
pe Sedopévec Tic Slapopég otnv avtipAeyuovwdn dpdon
AUTWV TWV TTapayovIwv. Katt tétolo eival 1dlaitepa on-
MavTIKO o€ aoBeveic pue coPapr kat ToAU cofapn XAI.
TéNog, amatouVTAL TTIO LOKPOXPOVIEG LENETEG TIPOKEIEVOU
va e€etaotei N mbavn emidpacn Twv avactoréwv PDE4
otoug Suo BepeMwdelg oTOKOUG TNG Oepameiag Tng XATT:
Vv empBpaduvon Tou pubuol éknmtwong Tou FEV; kaitn
Ovnowdtnra.

JUUTTEPACATIKA, Ol avaoTtoleic PDE4, kat dlaitepa
1o roflumilast, amoteAoUV — TOUAAXIOTOV TIPOG TO TTAPOV
— TOUG HOVOUG TTAPAYOVTEG TTOU UITOPE( VO AVTIUETWTTI-
oouv OAOKANPO TO PAcua TnG XAl, amd tn vooo Twv
AEPAYWYWVY, MEXPL TNV TTAPEYXUUATIK KAl CUCTNHATIKN
QAEYHOVH. ZNUAVTIKEG KAVIKEG LEAETEG €XOUV avadeiel
OUYKEKPIUEVEC UTTOOUASEC a0Bevwv pe XA mou pmopei
va WPeANBoUV amd auTtoUG TOUG TTAPAYOVTEC, OTIWG Eival
eKeivol pe oupnmTwpata Xpoviag Bpoyxitidag, avtoi mou
gp@avifouv ouxvég mapo&UVoelg Kat ol aoBeveiG pe TTOAD
ooBapry vooo. Alartouvtal TEPAITEPW MEAETEC TTOU Ba
OTOXEUOOUV TA AVATIAVTNTA EPWTAHATA TNG ACPANELAG
Kal Tn oUYKPLoT Toug fi/Kal TNV aAAnAemidpaon Toug pe
TA EIOTIVEOEVA KOPTIKOOTEPOELSH, 0€ cLVSUVACUO TAvTa
Ue amoteAeopatikn BpoyxodlacTtaltikn Bepaneia. Me
Sedopévo 1o auavopevo eaoua TnE voonpdtnTac Kal
Bvnouotntag tne XA, ot avaoTtoleic Tng PDE4 pmopsi
VA TIPOCGPEPOLV HIa EMITPOCOETN OepameuTIKr emMAoyN
o€ Mia vooo mou Tn xpetaletal dueoa. lNa to Adyo autd
SikatolvTal, TOUAAXIOTOV, TNV TTPOCOXI HAG.
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Chronic obstructive pulmonary disease (COPD) is characterized by
airflow limitation due to small airways disease (obstructive bronchiolitis)
and parenchymal destruction (emphysema), with a significant systemic
component'. The majority of the first-line treatment options for COPD,
including long-acting anticholinergics, long-acting ,-agonists (LABA),
and inhaled corticosteroids (ICS), are administered via inhalation, mainly
targeting the large airways and leaving the peripheral airways, the lung
parenchyma and the systemic component of this disease undertreated.
Although these agents are effective for symptom control in COPD, they
have not proved beyond doubt successful in addressing the major targets
of pharmacotherapy in this disorder, i.e. reduction in the rate of decline
in lung function and reduction of mortality, despite very promising data
from two major clinical trials that have recently been completed?3. In ad-
dition, there is no hard evidence on the effect of these inhaled agents on
the systemic inflammatory component that is an unequivocal feature in
patients with COPD.

From theophylline to selective PDE4 inhibition

For more than 70 years after its first prescription for the treatment
of asthma, theophylline has been widely used as an inexpensive treat-
ment option for both asthma and COPD*. Theophylline has been shown
to exert significant anti-inflammatory action, mainly due to adenosine
receptor antagonism, histone deacetylase activity stimulation and weak
unspecific phosphodiesterase (PDE) inhibition*®. According to current in
vivo evidence, oral administration of theophylline to patients with COPD
may have a significant effect on neutrophilic airways inflammation unre-
sponsive to ICSé. Theophylline, however, is currently considered a second
or even third line treatment, mainly because of its significant side-effects
(particularly cardiac and neurological), its narrow therapeutic range, and its
significant interactions with other commonly prescribed drugs®. The need
to find effective anti-inflammatory agents with an adverse effect profile
more favourable than that of theophylline has led to the development of
selective PDE inhibitors.

PDEs are ubiquitous enzymes which hydrolyse the cyclic nucleotides
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cAMP and cGMP to their inactive forms’. Eleven families
of PDEs have been identified, and antagonists of specific
PDE isoenzymes have been studied in a wide range of
diseases, including pulmonary hypertension and erectile
dysfunction®. PDE4 is expressed on a variety of inflam-
matory cells, mainly neutrophils, CD8* lymphocytes
and macrophages, which are implicated in both the
pathogenesis and the ongoing inflammation of COPD,
and there is evidence that PDE4 inhibitors suppress
various proinflammatory pathways related to these cells,
including activation of NF-kB and TNF-a release’. Two
PDE4 inhibitors have reached phase Il trials and have
shown additional in vivo anti-inflammatory actions, with
a profile of side-effects more acceptable than that of
theophylline. Specifically, treatment with cilomilast for
12 weeks produced a reduction in CD8* and CD68" cells
in bronchial biopsies from patients with COPD, but with
no differences in induced sputum cell counts®. Roflumilast
treatment was associated with significant reduction in
the numbers of neutrophils and eosinophils in induced
sputum, along with reduction of inflammatory mediators,
including soluble interleukin-8, neutrophil elastase, eosi-
nophil cationic protein and a,-macroglobulin in sputum,
and the release of TNF-a from blood cells. This evidence
of both local and systemic anti-inflammatory effects of
roflumilast in COPD was partly reflected in a significant
increase in post-bronchodilator FEV; after 4 weeks of
treatment’®, The results of these studies provided the
rationale for the introduction of PDE4 inhibitors in the
management of COPD in phase lll clinical trials.

Clinical Trials Involving PDE4 Inhibitors in COPD

An early phase lll 6-month trial of cilomilast in patients
with severe COPD gave promising results, i.e., maintain-
ing pulmonary function, improving health status to a
clinically significant degree and reducing the rate of
COPD exacerbations". Cilomilast, however, is no longer
being developed for clinical application, due to its severe
gastrointestinal adverse effects. In contrast, roflumilast
has been more widely investigated as a potential agent
for COPD management. An early phase Ill 6-month trial
provided evidence of improvementin lung function and
reduction in exacerbations, especially at a dose of 500 pg
once daily'?, while a subsequent 1-year study provided a
modest but significant increase in post-bronchodilator
FEV; of 45 mL compared to placebo, along with a signifi-
cant 36% reduction in exacerbations in patients with very
severe COPD (GOLD Stage IV)>. The modest, yet clinically
significant results of such trials have provided the rationale
for the introduction of roflumilast as the most promising
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new candidate for the treatment of COPD today.

The most important messages, however, from the
GOLD Stage IV study came from post-hoc analyses that
identified potential candidates for four large late phase Il
clinical trials, the results of which were recently presented
in two reports in the Lancet (13, 14). The first report was
of the study of Calverley et al. of the effects of 500 pg
roflumilast once daily for 1 year in over 3,000 patients
with severe COPD (FEV; <50% predicted) with symptoms
of chronic bronchitis and at least one severe COPD exac-
erbation (requiring oral corticosteroids or hospitalization)
in the previous year. Patients could continue their LABAs,
but ICS and short or long-acting anticholinergics were
discontinued throughout the study. A modest, yet signifi-
cant, improvement in post-bronchodilator FEV; of 48 mL
and a 17% reduction in moderate to severe exacerbations
were observed in patients given roflumilast compared
to placebo, in this specific COPD subgroup.

In the second report, Fabbri et al. document the effects
of 500 pg roflumilast given once daily for 6 months as
add-on therapy to a long acting bronchodilator (salmeterol
or tiotropium) in over 1,600 patients with moderate-to-
severe COPD (FEV, 40-70% predicted), with the group
taking tiotropium having more pronounced symptoms
(chronic cough and sputum production, and frequent
use of as-needed short-acting 3,-agonists). A consistent
modest improvement in lung function (+60 mL in the
salmeterol group and +81 mL in the tiotropium group for
post-bronchodilator FEV;) was observed in both groups.
Roflumilast prolonged the time to first exacerbation in
the salmeterol (but not in the tiotropium) group, but con-
sistent trends for reduction in the proportion of patients
presenting at least one exacerbation were observed in
both groups. Finally, roflumilast improved dyspnoea
and reduced the need for rescue medication use in the
tiotropium group only.

Safety Issues and Major Concerns

Gastrointestinal side-effects, particularly nausea and
diarrhoea, and to a lesser extent headache, were more
frequentin the roflumilast treatment arms in all of the stud-
ies. In both the Calverley report and the earlier roflumilast
trials, gastrointestinal adverse effects were more promi-
nent during the first 4 weeks of drug administration, but
were mild to moderate in intensity and were subsequently
well-tolerated?'2'3, However, these adverse effects were
clearly associated with more treatment discontinuations
in the Fabbri study, especially during the first 12 weeks
of the trials', which needs to be seriously taken into
consideration. The absence of increased cardiovascular
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events or episodes of pneumonia in the patients receiving
roflumilast clearly differentiates the safety profile of this
new agent from that of inhaled forms of COPD treatment.
One observation that needs to be further investigated is
that of a weight loss of about 2 kg, which was consistent
in all four trials reported by Calverley and Fabbri3'4. The
devastating effects of muscle mass loss on the clinical
course and prognosis of patients with COPD has been
widely demonstrated', and further analysis and a pro-
spective evaluation of whether the weight loss associated
with roflumilast represents muscle wasting or loss of fat
mass are imperative, for the appropriate evaluation of
the cost-benefit ratio of roflumilast treatment.

Another issue that has not been addressed in the cur-
rent studies is the direct comparison of roflumilast with
ICS in addition to long-acting bronchodilators, not only
in effectiveness but also in the adverse events of the two
agents, since the increased risk of pneumonia with ICS
represents a significant burden of morbidity, especially
in elderly patients'. In addition, the possible additive
anti-inflammatory effect of roflumilast with ICS must be
addressed in future studies, given the differences in the
mode of anti-inflammatory action of the two agents. This
could be particularly important in patients with severe
and very severe COPD. Finally, longitudinal studies of
longer duration are warranted, in order to address the
effect of PDE4 inhibitors in the two fundamental target
areas of COPD treatment, namely the rate of decline in
FEV: and mortality.

In conclusion, PDE4 inhibitors, and especially rof-
lumilast, at least for the time being, represent the only
new agents that may address the whole spectrum of
COPD, ranging from airways disease, to parenchymal and
systemic inflammation. Clinically important trials have
identified certain subgroups of patients with COPD who
may benefit from these agents, such as those with chronic
bronchitis symptoms, or frequent exacerbations or very
severe disease. Further trials are warranted to address the
unanswered questions of the safety of these agents and
their comparison and/or interaction with ICS, on top of
effective bronchodilation. Given the increasing burden
of COPD morbidity and mortality, PDE4 inhibitors may
provide an additional treatment option for a disease that
needs it desperately; thus, they deserve, at the very least,
our serious attention.
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MEPIAHWYH. H kavétnTta Aoknong sivat meploplopévn o€ MOANOUG
acBeveig pe Bpoyxektacies. QoT600, Aiya €ival yvwoTtd OXETIKA HE
TNV AVTATTOKPIoN TWV A0OEVWV AUTWV 0TNV ACKNON. AlEPELVIICAUE
TNV IKAVOTNTA ACKNONG KOl TNV AOKPLON OE AUTHY ACOEVWV LIE apt-
POTEPOMAEUPEG BPOYXEKTATIEG, PIE OTOXO TNV AvayvwpLon mMOavwv
TEPIOPIOTIKWV TapayovIwy. Askamévte aoOeveic nhikiag 50+16
€TWV (Méon TIPA £ oTaBepn amdkAion) unmoBARONKav o€ SoKIpacieg
TIVEULOVIKWYV AEITOUPYIWY, METAEY TWV OTTOIWV ATAV O UTTOAOYIGHOG
TOU TIEPLOPIGHOU EKTIVEVOTIKNG pon|G (expiratory flow limitation, EFL),
Kal ekTéNecav pia doknon o€ modnhato avavopevng évraonc (20
watts/min) pe Stakomn emi supnTwpdTwv. H iIkavotnTa yia doknon
SlamotwOnke pelwpévn o€ 7 and toug 15 aceveic kat Idlaitepa o
€Keivoug pe peyalutepn Satapayn Twv AEIToupyIkwv SeIKTWV [Xa-
unAdtepo FEV; (p <0,001) kat FVC (p <0,001), evw EFL avixveuBnke
oe 5 and 7 aoBeveic e meploplopd atnv doknon, aAAd amouaiale o€
0A\ou¢ Toug aoOeVEiG e PUTIoNOYIKN IKavaTnTa doknangl. Ot acBeveic
ME HEWWPEVN IKAVOTNTA AOKNONG ERPAVICAV GNUAVTIKA XAunAGTEPO
HEYI0TO agPIopO (Vemax % mpoPA., p <0,001), xaunAdTePO péyIaTo
avamveopevo oyko (Vrmax, P = 0,03), xapnAdTepn avanvevoTIKn
eedpeia (UPnAdtepog Vemax/MVV, p < 0,001), xaunAdtepn Tiun
S:0, otn péylotn doknon (p <0,001), xapnAotepo O, maluou (p
<0,001), xaunAotepo avagpofio oudo (anaerobic threshold, AT) (p
<0,001), evw avé@epav uPnAdotepo Babpod duomvolag (kKAipaka Borg,
p =0,007). O péyiotog pubuadg épyou (maximal work rate, WRmax,
% mpoBAendpevou) cuoxetiotnke KaAUTtepa pe Tov AT (r= 0,90, r’=
0,81, p <0,001), eved n péytotn mpoéoAnyPn ofuyovou (VO,max, %
nipofA.) pe Ttov S0, otn péylotn doknon (r= 0,83, r’= 0,69, p <0,001).
Tupnepaopatikd, ot acOeveic pe Bpoyxektaaieg, EFL kat xapnAo FEV;
mapoucta{ouv HEIWPEVN IKAVOTNTA AGKNoNG. O TEPIOPICUAE TOV aE-
PLOpOY, N HEiWaN TOu KOpEGHOU Kat N Statapayn TG HETAPOPAG Kal
XPNONG TOU 0§UYOVOL OTNV MEPIPEPELD PAIVETAL TILG ATTOTEAOUV TOUG
Bacikoug MePIOPIOTIKOUE TAPAYOVTEG KATA TRV doKnon. EmumAéoy,
o0 VO,max pmopei va mpoBAe@Bei pe akpifeia amod pia mapapeTpo
npocdlopictun pe amd péaa, Omwe o S,0, Katd Tn Héylotn doknaon,
MéOW MAAUIKOU o§UpMETPOV. Mveipwy 2009, 22(4):296-305.
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EIZATQrH

O1Bpoyxektaaiec xapaktnpilovtal and xpovia Sidtacn
Kal amodlopydvwon Twv Bpoyxwv Kal Twv Bpoyxloliwy,
AOYW KATAOTPOPNC TWV EAACTIKWY KAl MUTKWY CUCTATIKWY
TWV TOIXWHATWV TOUG. MpIv TNV €l0aywyr] Twv avTIBOTIKWY
oTtNV KAWVIKA TPAén, ol BpoyxekTacieg amoteAovoav pia
ouxVN Kal ouxvd Bavatngopa vooo. ZAUEPA, OUWE, Sev
QTTOTEAEI ONUAVTIKO TTPOPAN A VIO TOV AVETITUYUEVO KO-

KATAAOTOZ XYNTMHZEQN

EFL = avamnveduevog meploplopodg eKMVeUOTIKAG pong (tidal
expiratory flow limitation)

MRC = Medical Research Council

WR = KUKAIKOG puBuoG €pyou (cycle work rate)

VO, = mpéoAnyn ofuyévou

Ve= OEPIOPOG

MWV = péyiotog ekololog agplopog (maximal voluntary ven-
tilation)

Sp02 = KOpeoUOS 0&uyovou MPoaSIoPIoUEVOC E TTAAUIKA
ofupuetpia

FEV: = Biatog ekmveuoTikdg dykog oto 1° Seutepolento (forced
expiratory volume)

NEP = apvnTikn ekmveuoTikr Tiieon (negative expiratory pres-
sure)

VCO, = amoBoAr S1o€ebiou Tou GvBpaka

V1 = avanveopevog 0ykog (tidal volume)

fr = avamveuoTikr ouxvotnTa (respiratory frequency)

HR = kapdiakog pubudc (heart rate)

FVC = Biain Cwtikn xwpntikotnta (forced vital capacity)

FEF 25.75 = LECOEKTIVEUOTIKOG pUBUAG pori¢ (midexpiratory flow
rate)

RV = unmoAemmépevog dykoc (residual volume)

TLC = oNIKr) VEUHOVIKH XwpnTIKOTNTA (total lung capacity)
Vo/V1 = NOYoG vekpoU xwpou/avamnvedpuevou oykou (dead
space/tidal volume ratio)

PEEPi = gvboyevr¢ BeTIK TENOEKTIVEUOTIK TTieon (intrinsic
positive end-expiratory pressure)

BMI = deiktnc pdag owpatog (body mass index)

FRC = Aeitoupylkr} avamveuoTikn XwpenTikétnTa (functional
residual capacity)

D.CO = diayuTikn ikavotnTa povoéeidiou Tou dvBpaka (carbon
monoxide diffusion capacity)

P.O, = pepikn mieon ouyovou oto aptnplakd aipa (oxygen
partial pressure in arterial blood)

P.CO; = pepikn mieon Soeidiou Tou dvBpaka 0To APTNPLAKO
aipa (carbon dioxide partial pressure in arterial blood)

V+/T, = péon €10mveuoTik porj (mean inspiratory flow)

Ti/Twot = KAAOUQ EIGTIVEUOTIKOU XPOVOU TIPOG OVATIVEUCTIKO
KUKAO

VO,/HR = 0€uy6vo maApoU

AT = avagpdfiog oudo¢ (anaerobic threshold)
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OMO, ME TN BEATIWON TWV KOIVWVIKOOIKOVOUIKWY CUVONKWY,
N S1aBeon peydhou eUpouc avTIBIOTIKWY TTAPAYOVTWY
Y10 TNV QVTIPETWITION TWV AOIUWEEWY TOU AVATTVEUCTIKOU
CUOTAMATOC Kal TNV gupeia xprion euPoiiwv otnv matdikn
nAia2. MapoN avtd, ot Bpoyxektacieg eakolouBouv va
amoteAoUV peiov mpoPANUa VYEIOS GTA UTTOAVATITUKTA
KAl AVATITUOCOUEVA KPATN. MéXpLTpoo@ata, 0 aptOuog
MEAETWV OXETIKA LE TNV AVATIVEUCTIKN AEITOUPYIa TwV
[BpoyxeKTaTIKWV aoBevVWwV ATAV TEPLOPIOHEVOC, EVW SEV
unidpxouv dnUocieupéva OTOLXEID WG TIPOG TNV Kapdloa-
VATIVEUOTIKH ATTOKPLON OTNV AOKNGCN KAl TOUG TIAPAYOVTES
mou ennpealdouv TNV IKAVOTNTA AoKNONE Twv acBsvwv
AUTWV. XUUQWVA LE SNUOCIEVOEL; TOOO TWV CUYYPAPEWV
000 Kal AANWV gpeuvnTwV>4, 0 Pé€yloTog pUBUOC €pyou
(WRmax, % mpoBAenOeVOU) aVELPIOKETAL PEIWUEVOC OFE
&vav aplBuo BpoyXeKTATIKWY aoBevwyY Kal UoXeTileTal
ONUAvTIKA HE TN Xpovia duoTvola (kAipaka MRC).

Me Bdon ta mpoava@epBévta, 0 OKOTIOG TNG TAPOU-
0ag MEAETNG ATAV TPIMAOG: KAT apXAg N EKTIUNON TNG
IKaVOTNTAG AOKNONG KAL TNG AVTATIOKPLIONG 0T MEYIOTN
AOKNON TOU AVATTVEVOTIKOU, TOU KapSlayyELOKOU KAl TOU
TIEPIPEPIKOU PUTKOU CUOTAUATOC O GTABEPOTIOINUEVOUC
aoBeveiq pe ap@oTePOTAEVPEG PPOYXEKTATIEG, KATA
SelTEPOV 0 KABOPIOUOC TWV TTAPAYOVTWY TTOU TIEPLO-
piCouv TNV doknon Kkati, Té€Aog, n Siepevivnon mbavwv
OUOXETIOEWV PETAEU TNG IKAVOTNTAG ACOKNONG KAl TWV
QVATIVEUOTIKWY TIAPAPETPWY OE NEEMIA, KaBWE Kal Tou
TIEPLOPIOPOU EKTTIVEVOTIKAG pong (EFL).

MEGOAOI

AoBeveic

TNV Mapouca HENETN CUMUETEIKaV 15 TTEPIMATNTIKOI
aoBeveic Kaukdolag @UANRG (4 dvdpeg) nAikiag 50 + 16
€TWV (Méon TIpN £ otabepn amdkAlon), anod 23 acBOe-
VEIG UE PPOYXEKTAOIEC Ol OTTO{OL EiXAV CUPUETAOYXEL OE
MAAAIOTEPN SNUOCIEUEVN HEAETN Yia TN Slepevvnon
OUOXETIONG METAED TNG AVATTVEUCTIKNAG AglToupyiag, TNG
Sduomnvolag kat tou WRmax3, Ot aoBeveic minpouvoav ta
akoAouBa kpitApla eloaywync: 1) ANQOoTEPOTTAEUPES
Bpoyxektaoieg empPePaiwpéveg amd To 1I0TOPIKO, ATIAEG
aKTIVOYpa@isc Owpaka kat afovikr Topoypagia uPnAig
avdaiuong (high- resolution computed tomography, HRCT),
2) Ztabepomoinuévn katdotaon (xwpic Aoipwén ri dAlou
TUMoU €€0P0N TNG VOOOU KATA TOUG TEAEUTAIOUG 2 UNVEC
n omoia amattei latpIkn mapéufBaon r voonAeia, otabepn
NHEPNAOLA TTOCATNTA KAL TTOIOTNTA TIAPAYOUEVWY TITUEAWV),
3) Xwpig KAIVIKA 1 EpyacTnPIaKd OTOIXEIQ AANEPYIKIG
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[BpoyxomveupoVvIKig aomepyiAAwoNG, KUOTIKAG ivwong,
QVaTTVEUOTIKAG, KapSlayyelakng i AAAng vooou. 4) Arroxn
amno kamviopa €@’ dpou (wig, kat 5) Oxt unépPBapol ry ma-
Xuoapkol pe Bdon 1o Seiktn padag owpatog. Amo toug 15
a0Beveig, o1 9 gixav HETANOIPWAELS KAl 01 6 PUUATIWSELG
AUPOTEPOTAELPEC PpoyxekTaoies. H peAétn éhafe Tnv
€ykplon tng Emtporm ¢ HBkrig kat Acovtoloyiag kat dAot
ol aoBevei¢ cupumAnPwWoav éVTuno cuyKatabeong HETA
and evnuépwon.

Mpémelva onpelwOel 0TI MPOKELTAL YIA Hid CUUTIANPW-
MaTIKN MEAETN O€ évav uTTOMANBUGoS oTabBepomoinuévVwY
000evwv HE BPOYXEKTATIES, OTOUG OTToioUG dlamoTwOnKe
TIEPLOPIOHOG TNG EKTTVEVOTIKAG pon¢ (EFL) o€ npepia kat
alohoynOnke n MPOYVWOTIKA a&ia TwV AEITOUPYIKWY
QAVATIVEUOTIKWY SOKIMACIWY O€ NEEUIa 0TNV IKAVOTNTA
aoknong.

AvanvevoTiki Aettoupyia o€ npepia — MNepropiopog
NG EKMVEVOTIKNG pon¢ — Xpovia dvomnvola

‘OMot ot aoBeveic umoBABnKav og TUTTIKI KAPSIOAOYIKN
ekTipnon (KAvikn e€€taon amo kapdloAdyo, akTivoypapia
Bwpakog, HETPNON ApPTNPIAKNC TIieoNC, NAekTpokapdio-
YPA®nua, nxwkapdloypagia) kat o€ AemTopePEiG e TATEIC
TIVEULOVIKWV AEITOUPYIWV. ZUYKEKPLUEVQ, SlevepyriBnke
omipopéTpnon (ompdueTpo Screenmate, Erich Jaeger
GmbH & Co., Hochberg, Germany) kai mpoodiopioTnkav
Ol OTATIKO[ TIVEUMOVIKO[ OYKOL (UE TEXVIKA apaiwong
NAiov) kat n SlaXUTIKN IKAVOTNTA TWV TIVEUUOVWVY Yld TO
povoéeidio Tou dvBpaka (pe tn HéBodo piag elommvonc)
(Benchmark Transfer Test, Morgan PK Ltd, Rainham, UK). H
S1ayvwon Twv avanveuoTIKwY S1atapaxwy amo@EAKTIKOU,
TIEPIOPIOTIKOV KAl MIKTOU TUTTOU TEBNKE CUMPWVA HIE TA
npétuna tng European Coal and Steel Community®. Ta
aépla apTNELAKOU AiLATOC TPOCSI0PIcTNKAV E AUTOUATO
avaluth agpiwv (288 Blood Gas System, Ciba Corning,
MA, USA). O neploplopog eknmveuoTIKAG pong (EFL) oe
kaBlotn kal UTtia Béon MPoadlopioTnKe OE NPEUIa e
TNV EQAPHOYN APVNTIKAG EKTIVEVOTIKAG TTieon( (negative
expiratory pressure, NEP) — 3,5 cm H,O otnv gicodo Twv
agpaywywy, Katd tn Sidpkela NG APEUNG eKMvonce. H
avénon TNG EKTIVEUOTIKNAG pon¢ He Tnv epapuoyry NEP,
OUYKPITIKA € TNV TTpoNnyoUpevn avarmvor, Oewprdnke wg
evdelkTikr amouaiag EFL (non- expiratory flow limitation,
NFL). AvtiBeta, n amouacia auénong TN EKMVEVOTIKNAG PONG
HE Tnv epappoyn NEP, cuykpitikd pe mponyoupevn @uol-
OMOYIKN avamvor), Katd tn S1apkela pE€Poug 1 OAOKANPNG
NG MEAETNC, BewpnBnke w¢ EFL. H mocotikomoinon tou EFL
nipaypatonolOnke pe Bdon éva cuotnua Babuordynong

TINEYMQN Tetxog 4o, Topog 220¢, OktwBplog - Askéufpiog 2009

0-5, To onoio éxel mpotaBei and toug Eltayara kat ouv.’ (0:
NFL o€ kaBiotn kat unrtia 6éon, 1: NFL o€ kaBiotr} 6éon
kat EFL <50%V+ o€ Untia, 2: NFL o€ kaBiotr 6éon kat EFL
>50%V+ o€ UmTa, 3: EFL <50%Vr o€ kaBiotr 6éon, 4: EFL
>50%V+ o€ kaBioTr Béon).

H xpovia duomvola afloloyriBnke pe Bdon tnv tpormo-
miolnuévn 6BA&0ua kAipaka Tou Medical Research Council
(kAipaka dvomvolag MRC) (kAipaka 0: dev avagépetal
Suomnvola, KAipaka 5: aicBnua duomvolag mou meplopilel
Tov acBevr| kat’ oikov fj SuoTvola e amiég PA&ELS, OTTWG
VTUOLO- YOUOIlO).

Aokipacia doknong

‘OMot ol acBeveic unmoPAnBnkav oe pia Sokipacia
aoknong e Babuiaia au€avopevn évtaon kat Slakomn
€T CUUNMTWHATWY, 08 NAeKTPIKO ModrAato (Model A1,
Instrumenten Lode N.V., Groningen, Netherlands) kat pe
€Va aUTOMATOTIOINUEVO CUOTNA KAPSLoavamVELOTIKAG
aoknong (Benchmark Exercise Test, PK Morgan Ltd, Rain-
ham, UK). OAec ol Sokipaciec aoknong Sievepyrbnkav
APEOWC META TIC SOKINATIEC AVATTVEVOTIKNG AEITOUPYIAG
o€ npepia kat tnv avixvevon tou EFL pe NEP.

Metda amd éva apyikéd Sidotnua aocknong 3 Aemtwy, ol
aoBeveic aokouvTav e puBUO 50-60 TIEPICTPOPEC/AETTTO
Katn e§wteptkn 1oXLG auvéavdtav katd 20 watt/Aemtd, £wg
TO OpLo AVTOXNC TouG. Katd tn Sidpkela tng doknong, ot
aoBeveic evBappuvovTav va amodwoouV TIG HEYIOTEC
duvatoTtnTég Touc. Me Tov TpoTo AUTO KaBopioTnKE O
MEYIOTOC PUOUOC UnXavikoU €pyou (WRmax). O KopeoUOg
NG alpoo@alpivng og 0§uyovo, 1o nAektpokapdioypdenpua
Kat n aptnplak meon mapakodouBoluvtav GUVEXWE ard
pia nAektpovikr 006vn cuvdedepévn e To LETABOAIKO
Sidypappa (Monitor M-1, PK Morgan Ltd, Kent, UK). H
Swamniotwon S,0, <88% 11 N mtwaon tou 5,0, (865,0) =4%
NG aPXIKAG TIUAC BewpnBnke wg amokopeouocd. H mpod-
oAnyn o&uydvou (VO,), n amoBolr Sio&eidiou Tou dvBpaka
(VCO,), o agpiopdc (Ve), o avamvedpevoc 6ykog (V) n
avamveuoTikn ouxvotnta (fz) kat 0 kapSlakog pubuog
(HR) kataypdgpovtav Slapkwg Kal n availuon Twv armo-
TENEOUATWV €yIve o€ KAipaka Twv 10 dsuteporéntwy. O
avagpoflog oudoc (AT) kaBopiotnke amd to Sidypappa
VO,/VCO, (uéBoSoc V- slope)?, evi) GUUIANPWHATIKA
EQPAPUOOTNKE N MEBOSOC AVATIVEUCTIKWY IGOSUVAUWV.
Xpnotpomotidnkav ot TPOoBAEMOUEVES PUCIONOYIKEG
TIMEG TOU Jones™. O péylotog ekouolog agplopds (MVV)
UTTOAOYIOTNKE WC TO Yivopevo FEV; x 35. H duomvola
oTN MEYLOTN AoKNOoN eKTIUARONKE We BAaon TNV KAHaka
Sdvomnvolag Borg.
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LTaTIOTIKA avaAuon

Ta amoteAéoUATA EKPPACTNKAV WG MEOT TIUNA £ 0Ta-
Bepr] amokAIon Kal £yIlVE OTATIOTIKH GUYKpPLon Twv dla-
POPWV AVAPESA OTOUC AOOEVEIG UE PUCIONOYIKN KAl JE
MEIWMEVN IKAVOTNTA AoKNon¢ (unpaired Student’s t-test).
H Sigpelivnon tng ouoxéTiong avapesa otn Heiwon TG
IKavoTNTag doknong Kat otov EFL éyive pe Tn dokipacia
Fisher. O1otaBepéc ouoxETiong Kal N avaAuon YPAUIKNAG
maAvépounong katd Pearson xpnolpomolrifnkav yia tnv
a&loAdynon tou BaBuou cuoxétiong petady Twv e€ap-
TNuévwv (WRmax % mpoPA., VO.max % mpoPA.) Kal Twv
ave€aptntwy (Vemax, Vemax/MVV, S,0,, khipaka Borg, AT
% mpoPA., VO,max and VO,/HR) peTaBANTOV. N GG TIC
AVAAUOEIC XPNOILOTIONONKE £va NAEKTPOVIKO TTPOYPAUUA
OTATIOTIKAG, To omoio SiatiBeTal oTo eumdplo (Sigma Stat
v.2.03, Jandel Scientific, SPSS Inc., CA, USA). Q¢ otatioTikd
onuavTikf Bswpndnke n tipn p <0,05.
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AMOTEAEZMATA

H dokipacia doknong otadiakd av§avopevng évtaong
Kall S1AKOTTAG €T CUMMTWUATWY o€ TodAAATO BewprBnke
ONOKANPWUEVN, EQOTOV TTANPOUCE £VA TOUAAXIGTOV aTTd
TA OXETIKA KPITAPLa®. ATIO TO GUVOAO TWV AoBEVWY, Ol
7 (47%) exbNAwoav MEPIOPICHUEVN IKAVOTNTA ACKNONG
(WRmax < 80% mpofA. kat VO,max < 84% mpoPB\.), eV
otoug umdlotrmouc 8 acBeveic, Tooo o WRmax (% mpoA.)
600 kal 0 VO,max (% mpof\.) Bpiokovtav evtdg Twv
@UGIOAOYIKGV opiwv (WRmax =80% mpopA. kat VO,max
>84% mpoPA.), onw¢ autd opifovTal anmod T TPOCPATES
Snuooieupévec kateuBuvtnpieg odnyiec’®. Xtov Mivaka 1
mapatifevtal Ta SnUoypaPIKA OTOLXEIN, Ol AVATIVEUOTIKEG
Aertoupyieg, n Babuoloyia otnv KAipaka duomvolag MRC
Katn Babuoroyia katd EFL Twv 15 acBevwv GuvoAikd, alAd
Kat S100TPWHATWHEVA AVANOYA LIE TNV IKAVOTNTA AOKNONG.
‘Onwc gaiveTatl, ol aoBeVEIC Ye TTEPIOPIOHEVN IKAVOTNTA

MINAKAZ 1. AvOpWITOUETPIKA XAPAKTNPIOTIKY, OTOLXEIO AVOTVEUOTIKIAG AelToupyiag o€ npepia, EFL kat kAipaka MRC xpoviag
Suonvolag o€ 15 aoBeveic pe BpoyXeKTATieC, He KAl XwpiG Peiwaon TG IKavoTnTAg Aoknong.*

ZUvolo acBeviv QuactoloyiKn Ikavotnta Mewpévn ikavotnta TwAp
(n=15) Aaoknong Aaoknong
(n=8) (n=7)

HAikia, €tn 50+ 16 (24 - 81) 43+15 58+13 NS
®uho, A-O 4-11 1-7 3-4
BMI, kg/m? 24 +3(20-28) 23+2 25+4 NS
FEV:, % mpofA. 65+28(30-112) 89+ 12 39+12 < 0,001
FVC, % mpof3A. 83+23(36-119) 101£13 63+14 < 0,001
FEV:/FVC, % 64+ 16 (36 - 88) 75+£8 51+£13 < 0,001
FEF25.75,% mpofA. 35+28(6-95) 59+23 14+9 0,002
TLC, % mpoA. 81+12(49-98) 88+7 74+£14 0,03
FRC, % mpofA. 81+16(56-109) 84+15 77+18 NS
RV, % mpopA. 80+ 18(57-117) 72+12 90+ 20 0,049
RV/TLC, % 35+11(18-51) 277 44 +6 < 0,001
D.CO, % mpofA. 72+16(42-104) 78+ 12 65+17 NS
P.O., mmHg 78+ 11(53-92) 855 71112 0,01
P.CO,, mmHg 41+6(30-51) 39+5 4317 NS
EFL, api6udéc acBevwv 5amo6 15 Kaveic a6 8 5amno67 0,007**
K\ipaka EFL 5 onpeiwv *xX *xxX 1,4+1,3(0-3)
Khipaka MRC &uomvolag 1,53 +1,00(0-3) 0,88 + 0,64 2,29+0,76 0,.002

NS: ZTaTIoTIKA pn oNUavTikn

* OL TIMEG ava@épovTal WG Péon TIuR = otabepr) amdkAIoN, VW) TO EVPOG TOUG TIEPIEXETAL OTIG TTOPEVOEDELG.
*** Kaveig amd Toug acBeveic pe puololoyikr Ikavotnta doknong Sev epgaviCe EFL.
O1 TIpéG p avagépovTal og S10QOoPEG PETASY TwV AoBEVWY UE GUOIONOYIKN Kal HEIWPEVN (KavdTNTa doknong (unpaired t-test,

**Fisher Exact test).
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AoKNoNG eixav MaBoAoYIKEG UNXAVIKEC IBIOTNTEC (XaUNAO-
TEPEC TIMES FEV; kat FVC, xapnAdtepn TLC, ugnAotepo RV
Kat Aoyo RV/TLC) kat xapnAdtepn P.O,, GUYKPITIKA e TOUG
a00eVEIC e PUOLIONOYIKN IkavoTNTa doKnong. EmmAéoy, oe
5 am6 Toug 7 aoBeveiq pe pelwpévn avtoyr otnv doknon
SlamotwOnke EFL, evw Aol o1 aoBeVeic pe UGIONOYIKH
anodoon eixav NFL. X0pgwva pe tn dokipacia Fisher, o
EFL amotehei onpavTtikd MPoyvwoTikd Tapdyovta Tou
TIEPLOPIOMOV IKavOTNTAG doknong (p= 0,007). Emiong,
n BaBuoloyia otnv KAipaka xpoéviag duomvolag MRC
NTAV GNUAVTIKA UPNAOTEPN OTOUC ACOEVEIC UE PEIWEVN
IKAvOTNTA AOKNONG.

>tov Mivaka 2 avagépovtal ta dedopéva Katd tn
MéyloTn aoknon Twv 15 aocBevwv ouvolikd, aAAd Kat
SlaoTpwuatwéva avaloya UeE TV IKavoTnta doknong.
2TOUG 7 a0BEVEIC e HEWMEVN IKAVOTNTA AOKNONG, TA KUPLA
ouumTwata mou odrynoav o€ dtakorr tng dokipaciag
nrav n duomvola (og 2 acBeveig), N KOTTWON TWV KATW
akpwv (o€ 2 aoBeveic) N o cuvduaouog Twv duo (oToug
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untohoirmoug 3 aoBeveic). Omwe @aivetat otov MNivaka 2 kat
otnv Eikéva 1, 0 agpiopdg otn péytotn doknon (Vemax)
NTAV CNUAVTIKA XOUNAGTEPOC 0TNV OpAda aoBeVWV UE
TIEPIOPIOUEVN IKAVOTNTA AOKNONG KOl CUCXETIOTNKE IE TO
ONHAVTIKA MEWUEVO PEYIOTO AVOTTVESHEVO GYKO (Vrmax).
0 \oyoc Vemax/MVV ATav onUavTiké auEnpévog, yeyovog
oV UTTOSNAWVEL OTI Ol A0BEeVEIC AUTOI €ixav HEIWPEVES
AVATIVEUOTIKEG eedPEieC KATA TN YEYIoTN doknon. O
5,0 Kat T0 0§uyovo maAuov (VO,/HR) katd Th uéylotn
daoknon Atay, €mong, CNUAVTIKA PElwPéva oTn opdada
pe ducavefia otnv doknon, evw n Babuoloyia otnv
KAipaka duomvolag Borg ntav onpavtikd peyailutepn.
O avagpofiog oudoc (AT) ATAV ONUAVTIKA HEIWUEVOG
otouc idloug aoBeveic. Mpémel va TovioTel 011 ot 3 and
TOUG 7 a0BEVEIC UE TEPIOPIOUO OTNV ACKNON EUPAVICAV
TaBoAoyIKA XapnAo AT (<40% mpoPA. VO,max), Ve
o€ aAouc¢ 3 aoBeveig Tng idlag opddac BpiokdTtav ota
KATWTOTA PUGCLOAOYIKA Opla. Kaveic amd Toug aoBeveic
ME QUOIONOYIKN) IKAVOTNTA AokNnong &gV gixe xapunAo AT

MINAKAZ 2. Avtamokpion otn péylotn doknon 15 aoBevwv pe BpoyxekTaoieg, Pe kat Xwpig Yelwpévn ikavotnTta doknong.*

YUvolo acBevwv  Ducioloyiki Ikavotnta Mewwpévn IKavotnTa Twip
(n=15) Aaoknong Aaoknong
(n=8) (n=7)

WRmax, w 100 £ 32 115+£33 83+ 21 0,048
WRmax, % mpof3A. 77 £17 918 62+9 < 0,001
\:/Ozmax, I/min 1,53 £0,46 1,86 +£0,36 1,17 +£0,22 < 0,001
VO.max, % mPoPA. 79+ 25 99+ 15 57+5 < 0,001
AVO,/AWR, ml/min/w 89+0,9 93104 84+0,8 NS
AT, % mpoB\., VO.max 47+7 52+5 41+5 < 0,001
RER 1,04 + 0,05 1,06 + 0,04 1,02+ 0,05 NS
Vemax, I/min 38+11 4510 315 0,004
Vemax, % mpofA. 56+£12 64+6 45+5 < 0,001
Vemax /MVV, % 66+ 19 52+10 81+13 < 0,001
Vemax/VO,max 26£5 255 275 NS
Vemax/VCOmax 32+5 32+6 33+4 NS
Ve/VCO, @AT 24+5 23+5 26+4 NS
Vmax, / 1,28+0,33 1,45+£0,33 1,09+0,23 0,03
famax, bpm 315 32+6 29+4 NS
V+/T,, I/min 84 +£23 95+ 20 65+12 0,004
T/ Tt 0,48 £0,03 0,48+0,03 0,48 £ 0,02 NS
Vo/Vr 0,21 +0,04 0,21+0,03 0,22 £ 0,05 NS
S0, % 91+6 96 +2 86+4 < 0,001
HRmax, bpm 151+18 160+ 15 140+ 15 0,03
HRmax, % mpoA. 89+7 90+4 879 NS
\/Oz/H R, ml/beat 10,0£2,2 116+£1,6 83£1,0 < 0,001
VO,/HR, % mpof3A. 89+26 109+ 18 66+ 10 < 0,001
K\ipaka duomvolag Borg 44+1,7 3,3+0,9 55+1,6 0,007

NS: ZTaTIOTIKA pUn ONUAVTIKN
*OL TIHEG avaépovTal WG Héon TIUA + oTabepr) amokAlon.

O1 TIEC p avagépovTal 0€ SIaPopPEC ETAEY TWV A0BEVWV LI GUOCIONOYIKH Kal MEIWUEVN IKAVOTNTA AoKNONG.
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EIKONA 1. Alagopég petall BpoyxekTaTIKWV aoBevwv Ue
QUCLIONOYIKA (QVOLKTO UTTAE XPWHA) Kal UE HElWPEVN (OKoUpO
MTTAE XpWHA) IKavATNTA AOKNONG, WG npoctaVemax (% mpoPA.),
Vemax/MVV (%), 5,0, (%), VOo/HR (% mpoPB\.), AT (% mpoBA.
VO,max) Kat Babpoloyia Katd Borg (ta amoteléopata £xouv
moAamaotaoTtei emi 10 yla TNV KAipaka tou Siaypdupatog).
*p <0,001, **p = 0,007.
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1 OTA KATWTATA QUOLoAOYIKA Opta. Kat ot 15 acBeveig
gixav @uaololoyiki amokplon Tou urtoAoyl{opevou Vp/ Vs,
(PUCIONOYIKG AvVaTTVELSTIKA 1008UvVapa (Ve/VO,, Ve/VCO,
TO0O OTN HEYIOTN AoKNon 600 Kal aTtov AT), UCIONOYIKH
amékpion Tou Kapdlakoly puBpol kat khion AVO,/AWR
EVTOC TWV (PUGCIONOYIKWYV OpiwV.

JUPPWVA JE TN HOVOTIAPAYOVTIKK) avaAuon TTaAv-
8pounong, 6o o WRmax (% mpoBA.) kat o VO,max (%
TPOPA.) CUGXETIOTNKAV GNUAVTIKA He To Vemax (giTe wg
amOAUTN TIHA €iTe W % TPoPA.), To AdyoVemax/MVV, To
S,0, otn péylotn doknon, T fabuoloyia oTnv KAipaka
Borg, Tov AT (% mpoBA. VO,max) kai to Adyo VO,/HR (gite
WG AmOAUTN TIUN €ite WG % TTPOPA.). Ot oTabePEC CUOYE-
Tiong Pearson @aivovtal otov lMivaka 3. Ot 1oxupotepeg
OTATIOTIKA cuoXeTioelg mapatnerdnkav peta&l Tou
WRmax (% mpoP\.) kat Tou AT (% mpoPA. VO,max) (r = 0,90,
p <0,001, Eik. 2, 81% twv Stakupdvoswv Tou WRmax) kat
HeTagw Tou VO, max (% mpoPA.) kai Tou S,0, 0Tn péyloTn
aoknon (r=0,83, p < 0,001, Eik. 3, 69% twv Slakupdvoewv
Tou VO, max).

TéNog, mpémel va onpelwbel 6T dev dlamoTwOnKe Kapia
OTATIOTIKA oNUAVTIKH Slagopd we mpog ta dnpoypapt-
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MINAKAZ 3. Xtafepéc ouoxétiong Pearson (r) rj OnpavTIKEG
ouoyeTioelC Twv WRmax (% mpoPA.) kat VO.max (% mpopP\.) pe
SLAPOPEC TAPAETPOUG KATA TN HEYIOTN AoKNoN, TAa§Vounué-
VEG aVA OTATIOTIKA ONUAVTIKOTNTA.

Itafepéq
E€apTipeveg OUOXETIONG
petaPAntég (r) Tipq p
WRmax, % AT, % mpofA., VO.max 0,90 <0,001
1pofA. Vemax, % mpop). 0,87 <0,001
Vemax/MVV, % 0,80  <0,001
VO,/HR, % mpopA. 0,77 < 0,001
605, % 0,76 0,001
KAiuaka Borg -0,68 0,005
VOmax, %  S,0 % 0,83 < 0,001
mpopA. Vemax, % mpop). 0,79 < 0,001
AT, % 1ipop)., VO.max 0,75 0,001
Vemax /MVV, % -0,74 0,002
VOL/HR, % mpopA. 0,71 0,003
Khipaka Borg -0,63 0,01

KA XOPAKTNPLOTIKA, TNV AVamVEUOTIKN Asttoupyia, Tov
EFL, Tnv IkavoTtnta doKnong, TNV anokplon otn HEYIoTN
Aaoknon kai tn xpovia dvomnvola, petadl Twv acBevwy Ye
METONOIMWAEIC KAl UE PUUATIWSELC BPOYXEKTATIEC.

2YZHTHXH

ZUP@WVA E TNV TTAPoUoa LEAETN, £Va GNUAVTIKO TTO-
000TO (47%) TwV EVANKWY A0OEVWV [IE AUPOTEPOTIAEUPES
Bpoyxektaoieg eppavilel peiwon Tou péyloto pubuo €pyou
(WRmax) Kai TnG MEYIoTNG agpdPiag IkavoTtnTag (VO,max).
H pehétn pag Seixvel OTL 0 TIEPIOPIOUOC TNG IKAVOTNTAG
AoKNoNG OXETICETAL ONUAVTIKA LUE TO UEIWUEVO AEPIOUO, TN
XOHNAR avamveuoTikn epedpeia, To xaunhé ouyovo mah-
HoU, Tov XapunAdTepo avagpdBio oudo, ToV AmoKOPECHUO
NG alpoo@alpivng kat tnv uPnAoTepn Babuoloyia otnv
KAinaka Borg. O avagpdBiog oudog cuoxeTiCetal kaAUTEPA
ue 1o WRmax, ev n VO,max umopei va mpoPAe@Bsi anod
TOV KOPESUO 0§UYOVOU KATA TN HEYIoTN doknon. EmmAéoy,
ol aoBeveig pe BpoyxeKTaTieg Kal HElWUEVN AVOXH OTNV
AOKNON EUPAVICAV ONUAVTIKEG SLIOTAPAXEG OTIG UNXAVIKES
1816TNTEC TOU TIVELHIOVA (xapnAotepo FEV; kat FVC, EFL,
xapnAotepn TLC, ugnAotepo RV kat RV/TLC), xaunAdtepn
P,O; katupnAdtepn Babpoloyia MRC, GUYKPITIKA e TOUG
a00¢eveic ue UOIOAOYIKH IKAVOTNTA AOKNONG.

O1 BpoyxekTaoieg meplypd@nkav yla mpwtn @opd and
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EIKONA 2. Tuoxétion g WRmax (% mpofA.) kat tou AT (%
nipoBA.VO,max) o€ 15 aoBeveic e Bpoyxektaciec. Kabe onpeio
avTIOTOIKEL O évav aoBevr.

Tov Laennec o 1821", aAAd ATAV UTTOTIUNUEVEC WG OVTO-
™NTA €WG Ta TEAN TN SekaeTiag 1910-1920, ommoTE Kal £YIVE
€QIKTA N duvatdTNTa PPOoYXoYPAPIAC UE AKTIVOOKIEPEC
XNUIKEG ovoiec™?. AapuBdvovTtag utdPn TNV AVOUOIoYEVELD
TWV TIVEUUOVIKWV OANOIWOEWY OTIG BPOYXEKTATIEG, WG
TTPOC TNV €KTACT, TNV TOTToypa®ia, Tov TUTo TS PAAPNC
KAl TIC OUVUTTAPXOUOEC PAABEC TWV AEPAYWYWV KAl TOU
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EIKONA 3. Suoy£Tion tou VO,max (% mpoB\.) kat Tou 5,0, Katd
™ HéyloTn Aoknon o€ 15 acBeveic e Ppoyxektaoiec. Kabe
onueio avtioTolyel o€ évav acBevry.

mapeyXUHaToc >3, Sev amotelei ékmAnén To yeyovog
OT1 ol aoBeveic ue Bpoyxektaoieg epgavifouv motkila
TPOTUTIA AVATTVEVOTIKAG A&lToupyiag. Omwe Kat o€ malal-
OTEPEC AVAPOPEC™T, ol A0BEVEIG E APOTEPOTIAEUPEC
BpoyxekTtaoieg ol omoiot GUUUETEIXAV OTN PEAETN HAG
xapaktnpifovtav amod pia molkiAia TpoTUTTWY Avamveu-
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OTIKNG AEITOUPYIAC: AmOQPAKTIKO, HIKTO (ATTO@PAKTIKO-
TIEPIOPIOTIKO) KAl PUOIOAOYIKS TTpATUTIO.

TNV mapolod PENETN, Ol A0OEVEIC PE PEIWMUEVN IKA-
véTnNTa doknong sixav onpavtikd xaunAétepo FEV: kat
FVC, xapunAotepn TLC, upnAdtepo RV, upnAdtepo INAikO
RV/TLC kat xapunAotepn P.O,, CUYKPITIKA UE EKEIVOUG HE
(PUCIONOYIKT] IKAVOTNTA AoKNoNG. Ta EUPNMATA PaG CUR-
@wvouv e ta avtioTtolka Twv Swaminathan et al?, otomoiot
Samiotwoav xaunAotepo FEV; kat FVC katugnAdtepo RV
o€ 17 maudia kat epriouc ue Bpoyxektacieg, nAkiag 7-17
ETWV, CUYKPITIKA e Ta uyin Seiypata. Qotdoo, 0Tn MeNETN
Twv Edwards et al'8, ev avayvwpiotnke kamota otabepry
OUOYXETION AVALESA OTNV AVATTVEUOTIKNA AElToupyia Kal
TIC TTAPAUETPOUE TNG AOKNONG, O€ TASIATPIKOUG aoOeVEig
He BpoyxeKTaoiec.

TN MEAETN MAG, O TIEPIOPIOHOG EKTIVEUOTIKAG PONG
(EFL) amoté\eoe éva onUAvTIKO 0PNA OTOUC aoBeveic
pe ducaveia otnv doknon, kabwc ol 5 amod Touc 7 acOe-
VEIC JE HElwpPEVN IKavdTNTa AdoKnong ekdnAwoav EFL oe
npPeia, og avtiBeon e Toug aoBeveic pe uololoyIKn
IKavoTnTa doknong. Mévo 2 aoBeveic eppavifav EFL og
kaB1oTh Kal o€ UTTIa B€0n, oToug omoioug SlamoTwOnKe
n xapnAotepn tiprp WRmax. O EFL avagépetal o€ pia
AEITOUPYIKN KATACTAON OTNV OTToia N EKTTVEVCTIKN pon
aduvartei va auénBei pe avénon tn¢ SlamveupoVIKNG TTiEONC,
OUVETIWG Eival HEYIOTOC OTIC oUVONKeG auTéC”. Duaiolo-
YIKa mapatnpeital katd tn Sidpkela Tng pavouPpag FVC,
OaAAd n Tapoucia Tou KAtd TN QUOIOAOYIKH Avarvor),
€ite o€ npepia gite oTNV doknon, anoteAel maBoAoyikod
€Upnua kat ouoxeTiCetat pe tn Suvapikr uiepdidataon, To
auENUEVO EIOTIVEUOTIKO pOPTIO AOyw evOoyevwv BETIKWV
TENO-EKTIVEUOTIKWV TTIECEWV (positive end-expiratory
pressure, PEEPi) kat tn peiwon tng 10XV0G TwV EICTIVEL-
OTIKWV MUWVZ, Y& mpoopatn HeAéTn?® Seiapue o6t o EFL
OTOTEAEI GUXVO EVPNHA TWV ACOEVWV HE BPOYXEKTATIEC
o€ npPepia kat pdAioTa, 5 amoé toug 15 acBeveic pag (33%)
ekdrihwvav EFL o€ npepia.

>1ouc ibloug 15 aoBeveic TG mapovoag PEAETNG, Ol
Koulouris et al® €6e1€av 0TI UTTAPYEL OTEVH CUCXETION TOU
WRmax (% mpofA.) pe tn fabuoloyia otnv KAipaka dU0-
nivotag MRC (r=-0,88), To FEV: % mpofA. (r= 0,83) kat
[BaBuoloyia EFL (r=-0,78). ZTn HeAETN Hag SIOMIOTWOAE,
eniong, 6110 VO,max (% mpoP\.) CUCKETI(ETAI GNAVTIKA
pe 1o FEV; % mpofA. (r=0,81), Tn Babuoloyia kata MRC (r=
-0,73) kau pe Tov EFL (r=-0,59), av Kat o1 TIHEG Twv oTaBEpwV
OUOYXETIONG KATA Pearson Ntav XapunAOTEPEC. ZUHPWVA UE
Touc Koulouris et al?, 0 KaAUTEPOC TTPOYVWOTIKOC OEIKTNG
Tou WRmax €ivai n fabuoloyia otnv KAipaka Suomvolag
MRC. Akoun, 8ev amote)ei €KTANEN N aveLPEON OTEVAG
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OUOXETIONG METAEU TNG IKAVOTNTAG AOKNONG, EKPPalOuE-
vne eite wg WRmax (% mpoPA.) i we VO, max (% mpoBA.),
kat tng fabuoroyiag otnv kAipaka Suomvolag MRC, kabuwg
n teAevtaia €€’ oploHoL AVTIMPOCWTTEVEL TIPAKTIKA TNV
IKAVOTNTA EKTENEONC TWV KABNUEPIVWV SpaCTNPLOTHTWY
armd Toug aoBeveic.

H peiwpévn amodoon otnv AoKNON CUCXETIOTNKE UE
TO HEIWPEVO Vemax, Th XapnAr avamveuoTik epedpeia
(@au€nuévog Adyoc Vemax/MVV), To xapnAotepo o€uydvo
TTAAMOU, TOV XAUNAOTEPO AVATIVEUGTIKO 0Uud0, TOV aro-
KOPEOUO Kal TNV uPnAoTepn Babuoloyia otnv KAIauKa
Borg. NMapopola amoteAéopata €Xouv KATaypagei amo
Toug Swaminathan et al*, cUp@wva pe Toug omoioug
Bpoyxektatikoi acBeveic nAkiag 7-17 eTwv gupaviocav
XapunA6tepa VO,max kat Vemax, V& 0 AmOKOPESHOC TNG
alpoo@alpivng <88% otn YEYLOTN Aoknon ATav cuxvo
€VpNUa. H epunveia Tng pelwpévng amddoong otnv doknon
o€ a00eVEiG Pe aUPOTEPOTIAEUPEC BPOYXEKTATIES UTTOPEI
va anmodoBei w¢ €€n¢: Katda tn Sidpkela Tng aoknong, ot
aoBeveig mpémel va av€roouv KATAAAnAa Tov agpiond
ava Aentd, WoTe va KAAUPOULV TIG aUEnNUEVEC LETABOAIKEC
AVAYKEC TNG AOKNONG KAl va S1atnpricouV TN QUCIOAOYIKH
avtaAhayn agpiwv. Na tnv avénon Tou agpIcoU KATA TN
Sldpkela tng doknong, ol acBeveic ol omoiol epgavifouv
EFL o€ npepia amodidouv peyaliTepoug avamveuoTIKOUG
OYKOUG, L€ aMOTEAECHA TNV emMdeiviwon TNG SUVAUIKAG
urrepS1ATaoNG Kal TNV epAITéPW avénon tng evooye-
voU¢ PEEP, tnv emfdpuvon Twv €IGTIVEVCTIKWY HUWV
pe av€nuévo @opTio Kal Tnv epgavion duomvolac. Katd
ouvérnela, ol acBeveic autoi aduvatolv va emTuxouV Ta
VPNAG emimeSa Vimax Kat kat’ eméktacn Vemax, Kupiwg
AOYW TOU PNXavikoU QopPTioU TTOU TTPOKAAOUV ol auén-
UEVEG QVTIOTAOELG TOU AVATIVEUOTIKOU ouoThHHaToG. H
anmo@EA&N TWV AgPAYWYWV KAl N UNXAvIKA amopplOuIon
TPOKAAOUV oNpavTIK peiwon tou MVV oe Bpoyxektati-
KOUC a0BeVEiC PE TTEPIOPIOUO TNE PONG Kal, ETTOUEVWC, O
A6yoc Vemax/MVV aveupiokeTtal auénpévoc. Ot acBeveic
ME BpoyxekTaoieg Kal IS1aitepa e TTEPIOPIOUO PONC OF
npPeuia opolalouv pe Toug aoBeveic pe XA wg mpog Tov
TTIEPLOPIOO TOU AEPICHOU KATA TNV doknon?'. Qotoco,
TIPETTEL VA ONMUEIWOEL 0TI N évvola TN SUVAUIKNC UTTEPSI-
ATaong gival UTTOBETIKN (TPOEPXETAL KUPIWG ATTO UENETEG
o€ aoBeveic pe XAl kal avamapayetal amnd 1o Yeyovog Ot
0 EFL o€ npepia, o omoiog £xel avayvwploTei wg 0 KUPLOG
MNXaviouog mou odnyei oe unepdidtaon, avixvevetal
otnVv MAsloPn@ia Twv acBevwv Pe BPoyxeKTAGIEG Kal
MEWWEVN IKAVOTNTA AOKNONG), KABWG 0Tn MEAETN pag
Sev UTTOAOYIOTNKE N EICTIVEVOTIKY IKavdTNTa (inspiratory
capacity, IC) kata tn Sidpkela g aoknong. O meplopt-
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OMOC AUTOC OPEINETAL OTO TIPWTOKOANO TNG PEAETNG,
kaBw¢ o mpoadiopiopod Tne IC ota Stapopa otadla Tng
doknong mpayuatonolgital og Aoknon uno oTtabepd
@opTio kal x1 otadlakd avavopevng Evtaong Kal amalt-
Tel 0T0OEPS (KATA TIC TEAEUTAIEC 2-3 AvaTTVOEC) emimedo
TENO-eKTIVEUOTIKOU OYKOU (end-expiratory lung volume,
EELV)%. To ofuyovo TaAhoU Katd tn HEylotn doknon
(VO2/HR) Bp£6nKe onuavTIKd XapnAOTEPO OE aoBEVEIC pe
MEWWMEVN avox oTnv doknon). Mevikd, To Yyeyovog auto
pmopei va utoSnAWVEL ite PHEIWUEVO OYKO TTOAUOU &ite
maBoloyikr andédoon n xprion Tou o&uyovou amod Toug
TEPIPEPIKOUG PUG (OnA. deconditioning). KaBw¢ ot acBeveic
pag Sev gixav 10TopIKO KapSIAKNG VOOOU Kal O TUTTIKOG
TTPOANTITIKOC KAPSIOAOYIKOC EAEYXOG TAV PUOIONOYIKOC,
deconditioning Bewpeital pia Aoyikr epunveia, 6mwg
oupBaivel kat otn XAM?Z, ue dedouévo Kal OTL N MUIKA
KOTIWON TwV KATW Akpwv ava@épBnke cuxvd Katd tn
MéyloTtn doknon. QoTtdo0, o€ Hia MPOoPATN avagopd
Sev SlamotwOnKav SlaTAPAXEG TWV OKEAETIKWV HUWV
o€ BPOYXEKTATIKOUC AVAAIKOUG acBeveic?. Oa umopouoe
va BewpnBei 611 katd TN Sidpkela TNG Aoknong cuvERn
pia mBavn atpoduvauikn dtatapayr Adyw Tou EFL, tng
Suvapiknc umepdiataong kat Tng cuvodnic PEEPI, n omoia
emoeivwoe TNV KapSIakKr Tapoxn? KAl GUVETEANECE OTOV
TEPLOPIOUO TNG IKAVOTNTAG AoKNoNG. Emimiéov, umootn-
piCetal and opiopéva BipAoypagika dedopéva OTL ol
Bpoyxektaoieg evdéxetal va emnpedlouv Tn SIaOTOAIKN
AelToupyia TNG aplotePAg Kolhiac?, O acBeveic e Bpoy-
XEKTAOIEG Kal pelwpévn IKavdTnTa AoKNoNG mapouaciacav
ATTOKOPECHO TNG Aloo@alpivnG 0TN HEYLOTN ACKNON, O
OTIOI0G CUVTEAEL ONUAVTIKA OTOV TIEPIOPIOUO TNG AOKN-
ong. O anmokopeopog pumopei va anodobei otn peiwon
Tou Vemax o€ aoBeveic Pe AMMa éw¢ péTpla umogatyia
OTNV NPEUIa Kal O€ pia cuvundpxouoa TEPLOPIOTIKOU
Tumou Slatapayri AOyw TAPEYXUUATIKAG CUPMETOXNAG.
EmmA£ov, 0 XapnAoTepog Adyoc VO,/HR Katd Tn uéylotn
aoknon mlavétata cuvetéAeoe oTn peiwon Tou S,0;
0TouG aoBevei¢ autolC (UEow TNG HElWHEVNG Kapdia-
KNG Mapoxng, TnG avénuévng amdédoong o§uyovou otnv
TEPIPEPELA KAl TNG MEIWOoNG TNG MIKTAS PAEPIKAC PO,). H
unéOeon tng Statapaypévng petagopdc ofuydvou otnv
TIEPIPEPELQ, EITE AOYW HEIWHEVNG KAPSIAKAG TTAPOXIC
gite Aoyw maboloyikrig amodéopeuong Tou ofuyodvou,
gvioyUeTal amd TNV aveUPECT ONUAVTIKA XAUNAOTEPOU
avagpofiov oudou Kal amd TNV mapaTnEOUUEVN Tdon
Yla XauUNASTEPN, AV KAl EVTOC TWV GUCIOAOYIKWY 0piwy,
KAion AVO,/AWR otouc acBeveic pe Sucaveia oTnv
aoknon. Katd tn péylotn doknon, n Baduoloyia otnv
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KAlpaka duoTvolag Borg ftav onpavtika ugnAotepn
OTOUG BPOYXEKTATIKOUC aoOEeVE(C P pelwpévn IKavoTnTa
Aaoknong, yeyovog mou moavotata avtavakAd Tn onua-
VTIKA SlaTapayr ToU avVATTVEUGTIKOU UNXAVIGOU OTOUG
aoBeveic autouc. Eva 18laitepa evllagépov elpnua tng
MEAETNG pag ATav 6Tl To 69% TwV SIAKUPAVOEWY TOU
VO,max o€ aoBeveic pe BpoyxekTacieg sival Suvatd va
EPUNVEVOE( aTTO TOV KOPECUO KATA TN MEYIOTN AOKNON,
SnA. pia mapdpetpo n omoia AauPdavetal eDKoAA Kal
OLKOVOUIKA UE TO TTAAUIKO 0EVUETPO.

JUPITEPACUATIKA, Ol a0BeVEiG pe BPOYXEKTATIEG KAl
TTAOONOYIKEG UNXAVIKEG IOIOTNTEG TWV TTIVELPOVWV (18taitepa
pE xapnAS FEV;, FVC kat avamveopevo EFL), kaBwg kat pe
uPnAoTepo Babuod xpodviag Suomvolag, a&loAoyouuevng
ME TNV KAipaka MRC, embelkvOouv PeIWPEVN IKAVOTN-
Ta doknong. H duocaveia otnv doknon Twv acBevwv
QUTWV CUOYETI(ETAL PE TO XaunAd Vemax, T UEIWHEVN
QVATMVEUOTIKY peSpeia (auEnpévoc Adyoc Vemax/MVV),
TOV AITOKOPECHO TNG AILOoPAIPIVNC, TO XaUNAo ofuydvo
TIOAMOU KATA TN HEYIOTN AOKNON KAl TOV XAUNAG avagpo-
1o o0ud 9, KaBWC Kal TN oXETIKA LPNAN BabBuoloyia oTnv
KAipaka duomvolag Borg. Daivetal 6TL 0 TEPLOPIOPSOG TOU
QEPLIOPOU, O ATTOKOPECUAG Kat N Statapayr TG HETAPO-
PAG KAl TNG XPonG Tou 0&uyovou oTnv EPIPEPELA (EiTE
AOyw SUCAEITOUPYIAC TWV TIEPIPEPIKWV HUWV EITE AOYW
pelwpévng kapdlakng mapoxng, ouveneia tou EFL, Tng
untepSidtaong kat Tng PEEPI) amoteAolv Toug Bacikoug
TTAPAYOVTEC TTOU CUVTEAOUV GTOV TTEPLOPLIOMO TNG ACKN-
oNngG o€ aoBeveiG e AUPOTEPOTIAEUPES BPOYXEKTATIEG.
TéNog, n péytotn agpdPia ikavotnta (VO,max, % mpoPA.)
TWV BPOYXEKTATIKWY acBevwv pmopei va mpofAepOei
pe akpifela pe tn Poribela piag eUkola mpoodiopiotung
TTAPAUETPOU (OTTWG gival 0 SpO, KATA TN PEYIOTN AOKNON,
o omnoiog mpoadlopiletal pe To MAAUIKO 0EUUETPO), OE
TIEPIMTWOELG OTIG omoieg Sev umdpyxel n duvatdtnta Sie-
VEPYELOG TTARPOUG KAPSIoavaTTVEUGTIKOU EAEYXOU.

O mpoodlopiopdg Tou Babuol anddoong otnv doknon
Kal N avayvwplon Twy TapayovTwy Tou T rreplopiouy,
0€ KABE MEPLOPIOTIKN VOOO, UIToPoUV va CUUBAAouv
ONMAVTIKA 0TO 0XeSI00UO Kal TNV KaB1épwan e€0TOUIKEV-
Hévwy BepameuTIKwV HEBOS WY, OTTWC Eival N TIVEUOVIKH
amokataotaon. Mpémnel va onueiwdei dtL péxpt onuepa
Sev uniapyouv evdei€elc ri pehéteg mou emPBePaiwvouv Ty
enidpaon TN¢ amokataoTaong oToug acBeveic pe fpoy-
XEKTAOIECY %, av Kal Exel pavei 0TI PuxoloyIKn emidpaon
kal n molétnta {wn¢ Toug cuvdéovTal pe Tn SUoTTVoLa Kal
NV IKavotnta andédoong otnv doknon®3°, Metd kat tn
ONHOCIEUOT OPICUEVWVY TTIO TIPOCPATWY UEAETWVY, Ol OTTOIEC
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Katéypayav TNV amoTEAECUATIKOTNTA TNG TIVEUUOVIKAG
anokatdotaong oTtn BeATiwon TG avoxnig oTnv Aoknon o€
BpoyxeKTaTIKOUC 00EVEIC 2, Xl MPOKUPEL EVTOVOTEPN
N avAaykn Katavonong Twv mapayovtwy mou neplopifouv
TNV IKAVOTNTA AOKNONG O€ a0BeVEi e BpoyxeKTaTied, n
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oroia givat Bacikig onuaciag yia tn Sour Tou poypdu-
MOTOG TTVEUUOVIKNG ATTOKATAGTAONG.
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SUMMARY. Introduction: Exercise capacity is reduced in many pa-
tients with bronchiectasis, but there is little information available
regarding exercise responses in these patients. Objectives: The
aim of this study was to investigate exercise capacity and exercise
responses in patients with bilateral bronchiectasis in order to iden-
tify possible exercise-limiting factors. Population and Methods:
Fifteen patients with bronchiectasis aged 50+16 years underwent
lung function testing, including assessment of tidal expiratory
flow limitation (EFL), and performed a maximum incremental (20
watts/min) symptom-limited bicycle exercise test. Results: Exercise
performance was reduced in 7 of the 15 patients, particularly in those
with a greater degree of impairment of lung function, and specifi-
cally lower FEV; (p<0.001) and FVC (p<0.001). EFL was detected in
5 of the 7 patients with exercise limitation and absent in all with
normal exercise capacity. Patients with reduced exercise capacity
exhibited significantly lower maximal ventilation (Vemax %pred;
p<0.001), maximal tidal volume (Vrmax; p=0.03), breathing reserve
(higher Vemax/MVV; p<0.001), peak-exercise oxygen saturation
measured by pulse oximetry (5,0,, p<0.001), O,-pulse (p<0.001) and
anaerobic threshold (AT, p<0.001) and perceived a higher degree
of dyspnoea (Borg score; p=0.007). The best correlate of maximal
work rate (WRmax, %pred) was the AT (r= 0.90, r>=0.81, p<0.001),
while for peak oxygen uptake (VO,max, %pred) the most significant
correlation was the peak-exercise S;0; (r=0.83, r* = 0.69, p<0.001).
Conclusions: Patients with bronchiectasis who have tidal EFL and a
low FEV; exhibit a reduction in exercise capacity. Ventilatory limitation,
desaturation and impaired O,-transport/utilization to the periphery
appear to be the principal factors limiting exercise. VO,max can be
predicted accurately from parameters obtained by simple means,
such as peak-exercise S,0, obtained by pulse oximetry. Pneumon
2009, 22(4):306-314.
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INTRODUCTION

Bronchiectasis is characterized by chronic dilatation
and distortion of bronchi and bronchioles, caused by de-
struction of the elastic and muscular components of the
bronchial walls. Bronchiectasis was a common disabling
and often fatal illness in the pre-antibiotic era, but has
ceased to be a significant problem in the developed world
since the advent of improved socioeconomic conditions,
greater availability of antibiotics for the treatment of
respiratory tract infections and widespread use of vac-
cines in childhood'2. Bronchiectasis, however, continues
to be an important health problem in underdeveloped
and developing countries. In recent years there have
been only a few studies of lung function in patients with
bronchiectasis, and no reports have been published
dealing with cardiopulmonary exercise responses and
factors limiting exercise performance in these patients.
The authors and other investigators®>* have shown that
peak work rate (WRmax %pred) is reduced in a number
of patients with bronchiectasis and is significantly cor-
related with chronic dyspnoea, assessed according to
the Medical Research Council (MRC) score.

EFL = expiratory flow limitation

MRC = Medical Research Council

WR = cycle work rate

VO, = oxygen uptake

Ve = ventilation

MVV = maximal voluntary ventilation

S»0. = oxygen saturation measured by pulse oximetry
FEV, = forced expiratory volume in the 1% second

NEP = negative expiratory pressure

VCO, = carbon dioxide output

Vs =tidal volume

fr = respiratory frequency

HR = heart rate

FVC =forced vital capacity

FEF25.7s = midexpiratory flow rate

RV = residual volume

TLC = total lung capacity

Vo/Vr = dead space/tidal volume ratio

PEEPi = intrinsic positive end-expiratory pressure

BMI = body mass index

FRC =functional residual capacity

D.CO = carbon monoxide diffusion capacity

P.O, = oxygen partial pressure in arterial blood

P,CO, = carbon dioxide partial pressure in arterial blood
V1/Ti= mean inspiratory flow

Ti/Twer = fraction of inspiratory time to duty cycle period
VO./HR = oxygen pulse

AT = anaerobic threshold
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OBJECTIVES

The objective of this study was three-fold: first to as-
sess exercise performance and peak exercise responses
of the respiratory, cardiovascular and peripheral muscular
systems in stable patients with bilateral bronchiecta-
sis; second to define factors limiting exercise; third to
investigate possible correlations of exercise capacity
to resting lung function data and tidal expiratory flow
limitation (EFL).

METHODS

Subjects

Fifteen ambulatory Caucasian patients with bron-
chiectasis (4 males) aged 50+16 years agreed to participate
in this exercise protocol. They were among 23 subjects who
participated in an earlier study investigating correlations
between resting lung function, dyspnoea and WRmax in
bronchictasis?, The patients in the present study fulfilled
the following inclusion criteria: 1) Bilateral bronchiec-
tatic lesions confirmed by history, chest X-ray and high
resolution computerized tomography (HRCT); 2) Stable
condition (no infection or other type of exacerbation in
the preceding 2 months necessitating medical interven-
tion or hospitalization, and stable volume and quality
of daily sputum production); 3) No clinical or laboratory
evidence of allergic bronchopulmonary aspergillosis,
cystic fibrosis, respiratory, cardiovascular or other disease;
4) Lifelong non-smoking status; and 5) Body mass index
(BMI) not in the range of underweight or grossly obese.
Nine of the patients included had post-infective and 6 had
post-tuberculous bilateral bronchiectasis. The study had
the approval of the Institutional Ethics Committee and
informed consent was obtained from all patients.

This study was sequential to an investigation of a
subpopulation of stable patients with bronchiectasis in
whom the presence of tidal EFL had been detected at
rest and the predictive power of resting lung function
tests on exercise capacity had been assessed>.

Resting lung function — Expiratory flow limitation
- Chronic dyspnoea

All the study patients underwent a routine cardiac
evaluation, comprising clinical examination by a cardi-
ologist, chest X-ray, blood pressure (BP) measurement,
electrocardiogram (ECG) and echocardiography, and full
lung function testing. Forced spirometry was performed
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with a screen pneumotachograph (Screenmate; Erich
Jaeger GmbH & Co., Hochberg, Germany), and static lung
volumes (helium dilution technique) and D.CO (single
breath-hold method) were measured with Benchmark
Transfer Test (Morgan PK Ltd, Rainham, UK). Detection
of obstructive, restrictive and mixed lung function pat-
terns was made according to the European Coal and Steel
Community method®. Arterial blood gases were meas-
ured with a blood gas analyzer (288 Blood Gas System;
Ciba Corning, MA, USA). Tidal EFL in sitting and supine
positions was assessed at rest by the method based on
application of a negative expiratory pressure (NEP) of -3.5
c¢cmH:0 at the airway opening during tidal expiration®.
An increase of expiratory flow with NEP, relative to the
preceding breath, was taken as indicating absence of EFL
(i.e., non-expiratory flow limitation, NFL). In contrast, when
expiratory flow with NEP did not increase, as compared
to the preceding control breath, during the entire or a
portion of the study breath, this was considered as EFL.
Quantification of EFL was made according to the 5-point
scoring system proposed by Eltayara and coworkers (0:
NFL seated and supine; 1: NFL seated and EFL <50%V+
supine; 2: NFL seated and EFL >50%V+ supine; 3: EFL
<50%Vr seated; 4: EFL >50%V+ seated).

Chronic dyspnoea was assessed using the modified
6-point scale of the MRC dyspnoea score: (score 0, not
troubled by dyspnoea; score 5, too breathless to leave the
home or breathless when dressing or undressing).

Exercise testing

All patients performed an incremental symptom-
limited exercise test on an electrically braked cycle er-
gometer (Model AT; Instrumenten Lode N.V., Groningen,
Netherlands) and using an automated cardiopulmonary
exercise system (Benchmark Exercise Test; PK Morgan Ltd,
Rainham, UK). Exercise tests were performed immediately
after resting lung function testing and detection of EFL
with NEP.

After a 3-minute warm-up period, the patients cy-
cled at 50-60 revolutions/min with the external power
increased in 1-minute steps of 20 watts to the limit of
their tolerance. Patients were verbally encouraged dur-
ing the exercise test to reach their maximum. In this way,
their maximal mechanical power output (WRmax) was
determined. Oxygen saturation, ECG and BP were continu-
ously monitored with a vital signs monitor attached to
the metabolic chart (Monitor M-1; PK Morgan Ltd, Kent,
UK). A S,0, <88% or a fall in 5,0, (65,0,) >4% of baseline
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value was considered as desaturation®. Oxygen uptake
(VO,), carbon dioxide output (VCO,), ventilation (Ve), tidal
volume (Vy), respiratory frequency (fs) and heart rate (HR)
were recorded continuously and a 10-second average
was used for the analysis of the results. The anaerobic
threshold (AT) was derived from the VO,/VCO, diagram
(V-slope method)® with the complementary use of the
ventilatory equivalents method.The predicted normal
values were those of Jones™. Maximal voluntary ventila-
tion (MVV) was calculated as the product of FEV; x 35.
Breathlessness at peak exercise was assessed using the
Borg dyspnoea scale.

Statistical analysis

Results were expressed as mean=SD. Statistical com-
parison of differences between the patients with normal
and those with reduced exercise capacity was made using
the unpaired Student’s t-test. The Fisher exact test was
used to explore the association between the reduction
in exercise capacity and EFL. Pearson correlation coeffi-
cients and linear regression analysis were used to assess
the strength of association between dependent (WRmax
%pred, VO,max %pred) and independent (Vemax, Vemax/
MVV, S,0,, Borg score, AT %pred. VO,max and VO,/HR)
variables. All analyses were performed with a commercially
available statistical software package (Sigma Stat v.2.03;
Jandel Scientific, SPSS Inc., CA, USA). A value of p<0.05
was taken to be statistically significant.

RESULTS

The incremental symptom-limited exercise test per-
formed by all patients on the bicycle was considered
as maximal since it fulfilled at least one of the relevant
criteria®. Seven patients (47%) were found to have im-
paired exercise capacity (WRmax <80%pred and VO,max
<84%pred), while in the remaining 8 patients both WRmax
(%pred) and VO,max (%pred) were within normal limits
(WRmax >80%pred and VO,max >84%pred) according to
recently published guidelines™. The demographic data,
lung function findings, MRC dyspnoea score and 5-point
EFL score of the 15 patients, as a group and stratified
according to their exercise capacity are presented in
Table 1. Patients with reduced exercise capacity showed
significant impairment of lung mechanics (lower FEV;,
FVC and TLC, and higher RV and RV/TLC) and had lower
P.O; in comparison to patients with normal exercise
capacity. EFL was detected at rest in 5 of the 7 patients
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TABLE 1. Anthropometric characteristics, resting lung function data, expiratory flow limitation (EFL) and MRC chronic dyspnoea

score of 15 patients with bronchiectasis, with or without reduction in exercise capacity*

All patients Normal exercise capacity Reduced exercise capacity p-value
(n=15) (n=8) (n=7)

Age, years 50+16 (24-81) 43£15 58+13 NS
Gender, male —female 4-11 1-7 3-4
BMI, kg/m? 24+3 (20-28) 2312 254 NS
FEV:, % pred 65+28 (30-112) 89+12 39412 <0.001
FVC, % pred 83+23 (36-119) 101£13 63+14 <0.001
FEV:/FVC, % 64+16 (36-88) 7518 51+13 <0.001
FEF25.75,% pred 35128 (6-95) 59423 1419 0.002
TLC, % pred 81+12 (49-98) 88+7 74114 0.03
FRC, % pred 81+16 (56-109) 84+15 77£18 NS
RV, % pred 80+18 (57-117) 72412 90+20 0.049
RV/TLC, % 35+11(18-51) 277 44+6 <0.001
D.CO, % pred 72+16 (42-104) 78%12 65+17 NS
P.0,, mmHg 78+11(53-92) 85+5 71£12 0.01
P.CO,, mmHg 4146 (30-51) 3945 4317 NS
EFL, n of patients 50f 15 None of 8 50f7 0.007**
5-point EFL score *xk *xk 1.4+1.3 (0-3)
MRC dyspnoea score 1.53+1.00 (0-3) 0.88+0.64 2.29+0.76 0.002

*Values given as means+SD with ranges in parentheses.

*** None of the patients with normal exercise capacity exhibited EFL.
p-values pertain to differences between patients with normal and those with reduced exercise capacity (unpaired t-test, **Fisher

Exact test).

with exercise intolerance while all patients with normal
exercise performance were NFL. According to the Fisher
exact test, EFL is a significant predictor of reduction in
exercise capacity (p=0.007). In addition, the MRC chronic
dyspnoea score was significantly higher in patients with
reduced exercise capacity.

Table 2 shows the peak exercise data of the 15 patients
as a group and stratified according to their exercise ca-
pacity. In the 7 patients with reduced exercise capacity,
the main symptomatic reasons for stopping exercise
were dyspnoea (2 patients), leg fatigue (2 patients) or
a combination of both (3 patients). As shown in Table
2 and Figure 1, peak exercise ventilation (Vemax) was
significantly lower in the group of patients with reduced
exercise capacity. This was associated with a significantly
lower maximal tidal volume (Vrmax). The Vemax/MVV
ratio was significantly higher, indicating that patients
with reduced exercise capacity had a lower breathing
reserve at peak exercise. The peak exercise S,0, and the
oxygen pulse (VO,/HR) were significantly lower and the
Borg dyspnoea score was significantly higher in the group
with exercise intolerance. The AT was significantly lower

in patients with reduced exercise capacity. It should be
underlined that 3 of the 7 patients with exercise limitation
had an abnormally low AT (<40 %pred. VO,max), and in
3 other patients in the same group, AT was at the lower
normal limits. None of the patients with normal exercise
capacity had a low or low-normal AT. All 15 patients had
anormal response of estimated Vp/V+, normal ventilatory
equivalent (Ve/VO,, V&/VCO; both at peak exercise and
at AT), and normal heart rate response, and their slope
AVO,/AWR was within normal limits.

According to univariate regression analysis, both
WRmax (%pred) and VO,max (%pred) correlated sig-
nificantly with Vemax (either as an absolute value or as
%pred), Vemax/MVV, peak-exercise S,0,, Borg score, AT
(%pred. VO,max) and VO,/HR (either absolute or %pred).
Pearson’s correlation coefficients are shown in Table
3. The strongest statistical correlations were observed
between WRmax (%pred) and AT (%pred. VO.max) (r =
0.90, p<0.001 (Fig. 2), explaining 81% of the WRmax vari-
ance) and between VO,max (%pred) and peak-exercise
S,0; (r= 0.83, p<0.001, Figure 3, explaining 69% of the
VO,max variance).
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TABLE 2. Peak exercise responses of 15 patients with bronchiectasis with or without reduction in exercise capacity*
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All patients Normal exercise capacity Reduced exercise capacity p-value
(n=15) (n=8) (n=7)

WRmax, w 100+32 115£33 83+21 0.048
WRmax, % pred 7717 91+8 6219 <0.001
VOzmax, I/min 1.53%£0.46 1.86x0.36 1.17£0.22 <0.001
VO,max, % pred 79+25 99+15 5745 <0.001
AVOz/AWR, ml/min/w 8.9+0.9 9.3+0.4 8.4+0.8 NS
AT, %pred. VO.max 477 5245 4115 <0.001
RER 1.04£0.05 1.06+0.04 1.02+0.05 NS
Vemax, I/min 38411 45410 3145 0.004
ngax, % pred 56+12 6416 45+5 <0.001
Vemax /MVV, % 66119 52+10 8113 <0.001
Vemax/VO,max 2625 2545 2745 NS
Vemax/VICO;max 3245 3246 33+4 NS
Ve/VCO, @AT 24+5 2345 26+4 NS
Vimax, | 1.28+0.33 1.45+0.33 1.09+0.23 0.03
famax, bpm 3145 32+6 29+4 NS
V+/T, I/min 84+23 95+20 65x12 0.004
Ti/Toot 0.48+0.03 0.48+0.03 0.48+0.02 NS
Vo/Vr 0.21+0.04 0.21£0.03 0.22+0.05 NS
S04, % 9116 96+2 86x4 <0.001
HRmax, bpm 151+18 160£15 140+15 0.03
HRmax, % pred 89+7 90+4 8719 NS
VO/HR, mi/beat 10.0+2.2 11.6+1.6 83%1.0 <0.001
VOu/H R, % pred 89+26 10918 66+10 <0.001
Borg dyspnoea score 44117 3.3£0.9 55+1.6 0.007

*Values given as means+SD.

p-values pertain to differences between patients with normal and those with reduced exercise capacity.

Finally, it should be noted that no statistically signifi-
cant difference was found with respect to demographic
variables, lung function, EFL, exercise capacity, peak
exercise responses and chronic dyspnoea, between
patients with post-infective and those with post-tuber-
culous bronchiectasis.

DISCUSSION

This study confirms that a substantial proportion (47%
in this series) of adult patients with bilateral bronchiecta-
sis exhibit a reduction in maximal work rate (WRmax)
and in peak aerobic capacity (VO,max). Exercise limita-
tion is related significantly to decreased ventilation, low
breathing reserve, lower O,-pulse, lower AT, desaturation
and a higher Borg score. AT appears to be the best cor-
relate of WRmax, while VO,max can be predicted from

peak-exercise saturation. In addition, the patients with
bronchiectasis who had exercise intolerance, had a sig-
nificant degree of impairment of lung mechanics (lower
FEV;, FVC, tidal EFL and lower TLC; higher RV and RV/TLC),
lower P,0O, and a higher MRC dyspnoea score, compared
to those with normal exercise capacity.

Bronchiectasis was first described by Laennecin 1821",
but it was a neglected subject until the late 1910’s when
bronchography was made practicable by using opaque
chemical substances'. Considering the lack of homo-
geneity in the ways in which the lungs can be involved
in bronchiectasis, including the extent, topography,
type of lesions and concomitant airway and parenchy-
mal disease'>'*, it is not surprising that patients with
bronchiectasis demonstrate a variety of lung function
patterns. In line with previous reports'>", the patients in
this study with bilateral bronchiectasis were characterized



PNEUMON Number 4, Vol. 22, October - December 2009

140

. normal
120 N reduced

100

80

60

dek

40

20

0

VEmax VEmax/MVV SpO2 VO2/HR AT Borg

FIGURE 1. Differences between patients with bronchiectasis
with normal (light blue colour) and reduced (dark blue colour)
exercise capacity, with respect to Vemax (%opred), Vemax/MVV
(%), S50z (%), VOo/HR (%pred), AT (%pred. VO,max) and Borg
dyspnoea score (expressed as X10 for purposes of the graph
scaling). ¥p<0.001, **p=0.007.

TABLE 3. Pearson correlation coefficients (r) of significant
correlations of WRmax (%pred) and VO,max (%pred) with
various parameters, at peak exercise, ordered by the level of
statistical significance

Dependent Correlation p-value
Variables coefficient (r)
WRmax, % AT, %pred.VO.max 0.90 <0.001
pred Vemax, %pred 0.87 <0.001
Vemax/MVV, % -0.80 <0.001
VOu/HR, %pred 0.77 <0.001
005, % 0.76 0.001
Borg score -0.68 0.005
002, % 0.83 <0.001
VO,max, %  Vemax, %pred 0.79 <0.001
pred AT, %pred. VO.max 0.75 0.001
Vemax /MVV, % -0.74 0.002
VO/HR, %pred 0.71 0.003
Borg score -0.63 0.01

by a variety of lung function profiles: obstructive, mixed
(obstructive-restrictive) or normal.
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FIGURE 2. Correlation of WRmax (%pred) with anaerobic
threshold (AT) (%pred.VO,max) in 15 patients with bronchiecta-
sis patients. Each point represents a single patient.

In this study, the patients with reduced exercise capac-
ity had significantly lower FEV; and FVC, lower TLC, higher
RV, a higher RV/TLC ratio and lower P,O, than those with
normal exercise capacity. These findings are in agreement
with those of Swaminathan et al* who found lower FEV,
and FVC and higher RV in 17 children and adolescents
with bronchiectasis in the age range 7-17 years than in
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FIGURE 3. Correlation of VO,max (%pred) with peak exercise
Sp0; in 15 patients with bronchiectasis patients. Each point
represents a single patient.

healthy controls. However, in the study of Edwards et
al'8, no consistent relationships were identified between
lung function and exercise parameters in patients with
paediatric bronchiectasis.

In this study, tidal EFL was also present to a significant
degree in patients with exercise intolerance, since 5 of 7
patients with reduced exercise capacity had EFL at rest,
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while none of the patients with normal exercise capacity
showed EFL. Only 2 patients showed EFL both seated and
supine and these 2 exhibited the lowest WRmax. Tidal EFL
refers to a functional condition in which expiratory flow
cannot increase by increasing transpulmonary pressure
and, hence, is maximal under the prevailing conditions™.
It normally occurs during the FVC manoeuvre but its
presence during tidal breathing either at rest or during
exercise is an abnormal finding, and is associated with
dynamic hyperinflation, inspiratory loading due to intrinsic
positive end-expiratory pressure (PEEPi) and reduction
of inspiratory muscle force®. It has been documented in
arecent study? that tidal EFL is commonly present at rest
in patients with bronchiectasis, and 5 of the15 patientsin
the present study (33%) exhibited EFL at rest.

In the 15 patients of this study, Koulouris et al® had
shown earlier that there is a close correlation between
WRmax (%pred) and the MRC dyspnoea score (r=-0.88),
FEV: %pred (r=0.83) and the 5-point EFL score (r=-0.78).
In the present study, it was found that VO,max (%pred)
also correlates significantly with FEV; %pred (r=0.81), the
MRC dyspnoea score (r=-0.73) and the 5-point EFL score
(r=-0.59), although the values of the Pearson correlation
coefficients were lower than in the previous report. Ac-
cording to Koulouris et al®, the best predictor of WRmax is
the MRC dyspnoea score. The close correlation of exercise
capacity, expressed either as WRmax (%pred) or VO,max
(%pred), with the MRC dyspnoea score is not surprising,
since the MRC dyspnoea scale, by design, represents the
ability of patients to perform daily activities.

Here it was found that the reduction in exercise per-
formance is correlated with decreased Vemayx, low breath-
ing reserve (high Vemax/MVV), lower O>-pulse, lower
anaerobic threshold, desaturation and a higher Borg
score. Similar results have been documented by Swami-
nathan et al*, who reported that 7-17 year-old patients
with bronchiectasis exhibited lower VO,max and lower
Vemax, while peak-exercise desaturation below 88% was
a common finding.

The scenario of the impaired exercise performancein
patients with bilateral bronchiectasis could beillustrated as
follows: Exercising subjects have to increase appropriately
their minute ventilation to meet the increased metabolic
demands of exercise and to maintain normal gas exchange.
In order to increase ventilation during exercise, patients
who are EFL at rest must axiomatically breathe at higher
lung volumes, with worsening of dynamic hyperinflation
and further increase of intrinsic PEEP, burdening the
inspiratory muscles with an increasing threshold load
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and eliciting dyspnoea. As a result, these patients cannot
achieve high levels of Vimax and consequently of Vemax,
due mainly to of the mechanical constraint imposed
by the increased impedance of the respiratory system.
Because of the airflow obstruction and the mechanical
derangement, maximal voluntary ventilation (MVV) is
significantly reduced in patients with bronchiectasis who
have flow limitation, and therefore their Vemax/MVV ratio
is high. With respect to ventilatory limitation to exercise,
patients with bronchiectasis, and particularly those with
resting EFL, behave like patients with chronic obstructive
pulmonary disease (COPD)?'. It should be noted, however,
that the concept of dynamic hyperinflation is hypothetical
(mostly projected by studies in COPD patients, and by the
fact that resting EFL, the main mechanism recognized to
lead to hyperinflation, has been detected in the majority of
patients with bronchiectasis and reduced exercise capac-
ity) since inspiratory capacity (IC) during exercise was not
measured. This limitation arises from the specific exercise
protocol, since measurement of IC at different levels of
exercise intensity is indicated during constant-load, and
notincremental, exercise, given that for the appropriate IC
maneouvre, a stable (for the 2-3 preceding breaths) level
of end-expiratory lung volume (EELV) is needed?? The
peak exercise O,-pulse (VO,/HR) was significantly lower
in patients with exercise intolerance. In general terms,
this may indicate either a decreased stroke volume or
an abnormal oxygen extraction and/or utilization by the
peripheral muscles (e.g. deconditioning). Since the study
patients had no history of heart disease and their routine
cardiac evaluation was normal, muscle deconditioning
should be a reasonable approach, such as that reported in
COPD?, given that leg fatigue was a common complaint
at peak exercise. However, a recent report documents the
absence of skeletal muscle abnormalities in a non-adult
population of individuals with bronchiectasis®. It could
be considered that there is a possible haemodynamic
impairment during exercise caused by EFL, dynamic hy-
perinflation and concomitant PEEPi, which could reduce
cardiac output?, thus contributing to exercise limitation.
In addition, there is evidence that left ventricular diastolic
function may be affected in bronchiectasis®. Patients with
bronchiectasis and with reduced exercise capacity pre-
sented peak-exercise desaturation, which is an important
factor contributing to exercise limitation. Desaturation
can be attributed to the decrease of Vemax in patients
with mild-to-moderate resting hypoxaemia and to a re-
strictive component due to parenchymal involvement. In
addition, the lower VO,/HR at peak exercise probably also
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contributed to the decrease in S;0; in the patients with
exercise intolerance (through the impairment in cardiac
output, the possibly increased oxygen extraction in the
periphery and the lowering of mixed venous PO,). The
hypothesis of defective O, transport to the periphery,
through impairment of either the cardiac output or O,
extraction, is strengthened by the significantly lower
anaerobic threshold and the tendency towards a lower,
although within normal limits, AVO,/AWR slope observed
in the study patients with exercise intolerance. At peak
exercise the Borg dyspnoea score was significantly higher
in the patients with bronchiectasis with reduced exercise
capacity, probably reflecting the fact that they exhibited
a gross impairment in the mechanics of breathing. It is of
interest that 69% of the VO,max variation in the patients
with bronchiectasis can be explained by peak-exercise
saturation, a parameter obtained easily by methods using
inexpensive equipment, such as pulse oximetry.

In conclusion, patients with bronchiectasis who have
abnormal lung mechanics (particularly low FEV;, FVCand
tidal EFL), and a higher degree of chronic dyspnoea as-
sessed by the MRC scale, exhibit a reduction in exercise
capacity. The exercise intolerance in patients with bron-
chiectasis is associated with low Vemax, low breathing
reserve (high Vemax/MVV), desaturation, low O,-pulse at
peak exercise and low AT, and with a relatively high Borg
dyspnoea score. It appears that ventilatory limitation,
desaturation and impaired O,-transport/utilization to
periphery (through either peripheral muscle dysfunc-
tion or lowered cardiac output as a consequence of EFL,
hyperinflation and PEEPI) are the principal factors limiting
exercise in patients with bilateral bronchiectasis. Finally,
peak aerobic capacity (VO,max %pred) in patients with
bronchiectasis can be predicted accurately from a pa-
rameter derived by simple means (such as peak-exercise
S0, obtained by a pulse oximeter) in cases where full
cardiopulmonary exercise testing is not available.

Awareness of the level of exercise performance and
knowledge of the exercise-limiting factors in any disa-
bling disease is useful in order to develop and establish
disease-tailored therapeutic modalities, such as pulmo-
nary rehabilitation. It is noted here that no evidence has
been reported to date on the effects of rehabilitation in
patients with bronchiectasis*?, although it has been
shown that psychological well-being and health-related
quality of life are linked to the degree of dyspnoea and the
exercise performance in these patients*3°. Recent studies
documenting the finding that pulmonary rehabilitation
is effective in improving exercise tolerance in patients
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with bronchiectasis®'*2, generate the need to understand
the exercise-limiting factors in disabled patients with
bronchiectasis, which is crucial for the design of relevant
pulmonary rehabilitation programmes.
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MEPINHWH. Zkomdg: H peléTn Twv atpiatoAoyIKWY Kol AVOGOAOYIKWY
petafolwv o€ epyatec KAwotnpiov Baupakog, katd tnv Sidpkela
¢ Bapdiac. MéBodoc: E¢etaotnkav deiypata aipatog 70 epyatwv
TIPIV aTTO TNV EPYACIO TOUG KL TEGOEPIG WPEC UETA TNV KBEGN GTNV
oKovn BAauBakog, Katd tnv mpwtn nuépa tnG Epydactpng efdopa-
Sac. MetpriOnkav ot mapdpetpot: RBC, Hb, Ht, MCV, MCH, MCHC,
RDW, PLT, PCT, MPV, PDW, WBC, anoAuto¢ apiOnd¢ Kat moocooTto
TMoAuHop@OTUPRVWY, NWGIVOPiAwy, povorupivwy, IgG, IgA, IgE,
IgM, CRP, a2 pakpoa@aipivn, antocaipivn, 6§ivn-al-yAvkonpw-
teivn, mpoalBoupivn, @iumpovekTivy, vwdoyovo, mpobpoufivn,
macpvoyovo, avtiBpopBivn lll, alavu®pupivn, Clg, C3¢, C4, C5,
B-factor, avococupumAéypata (CIC). H oratiotikn avaluan yive pe
TN pnéBodo t-test katd {evyn. AvixveuOnke n €181kn IgE évavti Tou
BaupBakog. MetpriBnke To emimedo TG oKOVNG PAMPAKOG ME TN pé-
0060 Tou KABeTOL ekMAUVTH. AmoteAéopata: Metd amo tnv ékBeon
0Tn 0K6vn BapBakog mapatnpriOnKe oTATIOTIKA oNUAvVTIKA avénon
TOU ITOAUTOU aPLOOU KAl TOU TTOGOGTOU TWV TTOAUHOPQOTIUPHVWY,
kaBwg kat Twv MCHC, PLT, PCT, IgG, IgA,a2 pakpoo@aipivng, anto-
oQaIpivng, GIUMPOVEKTIVNG, vwdoyovou, C3c kat C4, peiwaon Tou
améAutou ap1BoU Kal TOL TOGOOTOU TWV AEUPOKUTTAPWY, NWOl-
vo@ilwv, povokuttdpwy, RBC, Hb, Ht, MCV, RDW, C1q, kot B-factor.
Agv unnp&e petapoln twv: IgE, IgM, CRP, 6§ivn-alyAukompwreivn,
npoaABouuivn, mpoBpoufivn, macuvoyovo, CIC, avtiBpopivn il
kat C5. Kavévag epyatng 6ev mapouaiale Oetikn v e8ikn IgE. To
eninedo TNG oKOVNG Tou BApPakog RTav Katd uéco 6po 0,8mgr/m3.
Zupnépaopa: Metd v ékBeon otn okovn Bappakog Aappdver xwpa
AVOOOAOYIKOC KATAPPAKTNG, O OT0i0¢ MPOPavWE mePIAapBAvel
avtibpaon ofeiag pacewe, evepyonoinon Twv 08wV TOU GUUTAN-
pwpatog Kal mavov xapnhov emmédov aipdlvon. YmoBétoupe,
0TI 0 KUPLOG PNXAVICHOG TwV Tpoava@epOEéviwy petaBfolwv otov
umo pelétn mAnBuoud civarl n avtidpaon unmepevaioOnaoiag Tmou
II. lvevuwv 2009, 22(4):315-322.
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EIZATQrH

H Buooivwon eival n véoog Twv epyalopévwy otnv
Katepyaoia BauBakog, alld emmiong Kal Twv EPYATWY TTOU
ekTiBevTal o€ oKOVN amd KavvafL, Gial, ylouTa Kat Aivapt.
Amd moAWV eTwv edpatwdnke n amoyn étin Buccivwon
nTav tautdéonun He To aiobnua «oi€ipatog oto Bwpa-
Ka» Kal ToV Brixa fj To «<KovVTavaoaluay, CUPTTWUOTA Td
omoia mapouactalovTal 0Toug epYAteC PAauPakoc katd
™V MPwWTN PéPa TNE Epydciung efSounddac?. XTic uépec
pag, Ta melpapatikd dedopéva €xouv amokaAUYel, 0Tt
META TNV €kBeon otn okovn Baufakog avanTtiuooeTal
€vag AEYUOVWONG KATAPPAKTNG, O OTTI0I0C TIPOKAAE(Tal
€MIiONG KAl PETA Ao £€KOEON 08 AANEC OPYAVIKEG OKOVEG
IOV MIPOAUVOVTAl aTrd IKPOPIa, OTTWE N OKOVN TWV
0opVIBOTPOPEIWY, TWV XOIPOOTACIWV KAl TwV BoucTtaciwy,
N okévN TV aAelpwV, Tou KAYE, ToayloL K.Am.3. To @aivo-
pevo auto apyilet mbavov pe avtidpaon o&giag aoswg
kata tn Sidpkela g Bapdiag twv epyatwv BApakog Kat
akolouBei kupeMditida moikiAng évtaong*®. O aitioloyt-
KOC TapdyovTac gival AyvwoTog, eivat udatoSIaAuToC Kal
mBavwTata moAuntapayovtikog. Evdotofiveg amd gram
apvntikd Baktripta (Enterobacter agglomerans, Erscherichia
Colik.a.) Ta omoia emMUOAUVOLV TIG UTTAAEG TOU BdpBakog,
Tavviveg and ta Bpdktela @UANA Tou BauBakog kabwg
Kat aAol toéikoi TapayovTeg £xouv mpoTtabei cav KUploL
aitiohoyikoi mapayovteg .

Eival yvwoto, 611 1o eninedo Twv evdotoivwv oto
mepIBAAAov Tou EpyooTaciov katepyaciag Baupakog
€X€El KOAUTEPN CUOXETION UE TA CUPTTWHATA ATTd TO
QAVATIVEUOTIKO GUOTNUA, TTou TTapouatdlouv ol epyalo-
pevol o’ autd, mapd Ue To emimedo auTtng KaBauThg TG
okévne Baupakoc’.

O akp1Bng unxaviopog tng kuPeAditidag (0tav autr
avantyooeTal), Kat ol akplfeic TaBoAoyoaVATOMIKES
OANOLWOELG OTOUC TTVEUOVEG TWV EPYATWYV KATEPYATIAC
BAaupakog MAPAPEVOUV AYVWOTEG OTIC AETTTOUEPEIEG
Touc 3,

Katd tov Aeypovwdn kKatapedkTn ou dnuioupyeitat
META TNV ékBeon otn okovn BauPakog, To KUPeMSIKO
HOKPOQAYO €XEL TOV TPWTEVOVTA POAO3. YTTAPXOUV ava-
POPEC amd TIEIPAUATIKEG HeNETEG TTOL amodelkvUouy OTL
META TNV €kBeon oTn okovn BauBakog akolouBei elopory
TIOAUHOPPOTIUPHVWY AEUKOKUTTAPWY OTOUG TTVEUOVEG.
‘Exet emiong katadeixOei, 611 cupPaivel avénon tng Siame-
PATOTNTOG TWV TIVEUHOVIKWV TPIXOEIOWV HETA aTTO 10TTVON
evdotoivwv anod Enterobacter agglomerans'. H avauon
Tou BpoyxoKUPeAISIKOU eKTTAUMATOC arTd LyLEiC EBENOVTEC
Tou €ixav ekteOei o€ agpolON amod ekxUAIoUA BPaKTEIWY
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UMWV BauPakog, katédei€e pia eheypovwdn avtidpaon
ME av€non Twv TTOAUUOPPOTTUPHVWY AEUKOKUTTAPWV
Kat ab&non TG XNMEIOKTAKTIKNAG Spaotnpldtntag mou
oxeTi(ovtav E TNV EVEPYOTIOINCN TOU CUUMANPWHA-
TOC. ZUMPWVA UE TIEIPAMATIKEG HENETEC, N Tavvivn (n
OTI0(0 ATTOTEAEI CUCTATIKO HEPOC TWV BPAKTEIWV GUANWV
ToUu Baupakog) givat évag SUVAHIKOG KUTTAPOTOEIKOC
TTAPAYOVTAC YA TA TIVEUUOVIKA emBnAlakd KUTTapa™.
Mia AAAN peAETN e TN Xpnotuomnoinon evdotofivng oe-
onuacuévng e Crdt, €dei&e 6T 0 KUPLOG TTIPOOPICHOG TNG
KukAo@opouong evdotoivng eival n cuvdeor NG UE Ta
alpomeTaNA'e. Yrdpxouv kdmoleg evdeifelc 0TI dtopa pe
TIOANUOPPIOUO OTO XPWHOCWHA TIOU EAEYXEL TOV UTTOSOXEQ
toll like receptor TLR-4, éxouv pia apfAeia pAeypovwdn
avtamdkplon otn okévn tou Baupakog’.

EKTIHOUWE, KAl TO EVPAMATA PHAG CUVNYOPOULY, OTL
META TNV €KBeon 01N OoKOVN BAUPBAKOC Ol UTTO UENETN
£PYATEC AvanTUOCOULV PaAIVOUEVO ogiag PACEWC Kal
avtidpaon vnepgualoOnaoiag tomovu Il, mapduola pe Tnv
unEPELAIOONGia TTOU AVATTTUCOETAL ATTO PAPUAKOAOY!I-
KOUG TTaPAYOVTEG.

H mmapouoa peAéTn mapouactddel TIC aVOOONOYIKEG Kal
ALMATONOYIKEG METAPBOAEG TTOU TTapaTnEONKaAv 0To aipa
TWV £pyaTwy Katepyaciag PapBakog, kat empPePatwvel
™V mapamndvw umoebeon.

MEGOAOX

H peAétn mpayuatomolOnke og KAWOTAPLO UE ATTO-
KA&loTIKA TpwTn UAN Tov Bappaka, To omoio amacxolovos
440 epyalopevoug Kal Bplokdtav oto Meydio Mevko,
o¢ Blopnxavikn eptoxn. To epyootdcto i1€Bete Tunpa
TIPOKATAPKTIKWY, TTOU TIEPINABaveE OKOUTOEP avoiyua-
TOG, XApT{la, CUPTEC, KTEVIOTPLEG, TTPOYVECTPIEC, TUAUATA
KAWOTPLWY, KAl UITOUTTIVOUAP.

2T peNéTn mepleAripOnoav 70 vyieig epydreg, 50 yu-
vaikeg kat 20 avdpeg, péong nAikiag 39.9 eTwv, amacyolov-
LEVOL OTA TTPOKATAPKTIKA 0TASI0 KaTEPYATiag, Ta omoia
BewpouvTal wg Ta £xovta ta uPnAdTepa emimeda okdvNG
BapPakoc. e SAoUC £ylvav AloANYPIEG KATA TNV TTPWTN
Mépa TG epydolunc epdouddag mptv amd tnyv gicodo oTo
XWPO epyaciag Kal TECOEPIG WPEG PETA TNV €KBEON 0TN
okévn Baupakoc. Evteka vyl dtoua, 7 yuvaikeg Kat 4
avdpeg, péong nAikiag 39 etwy, Ta omoia ixav dtapopa
gmayyéhpata kat Sev gixav mponyoupevn €kBeon otn
oKOVN Tou BApPakog, OAOL KATOIKOL TNG TTEPLOXNG TTANGIOV
TOU UTIO UEAETN EpyooTaciou, amoTtéAecav Tov TANBuouo
eNéyxou (control). Xta dtopa autd ytvav AjPelg detypdtwv
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aipatog v idla wpa OTWE Kal 0Toug EpYATeS, OnA. OTIG
6711, KOl PETA TECOEPIC WPES, ONA. OTIG 10T,

H pehétn autn eykpibnke amd Tnv appodia emotn-
HOVIKN EMITPOTA KAl TA ATOMA TA OTIOia CUMUETEIXAV
EVNUEPWONKAV AVOAUTIKA KAl CUPETEIXAV IE TNV ENEV-
Bepn BouAnon Touc.

Ta Seiypata aipatog og @laiidia EDTA yia tn Sievép-
yela aipodiaypaupatog Siatnpndnkav os Bepuokpacia
SwpaTtiou, yla Ayeg WPEC, MEXPL TN TIPAYMATOTIOINGN TNG
e€€taonc. OLopoi, ol omoiol eApOnoav petd amd guyo-
KEVTPNON TNYHATWV Aiatog Kat ot omoiol mpoopilovtav
Yla TIC AVOCGOAOYIKEC avaAlUOoEIC ToToBeTONKav dueca
otoug -30° C 010 Yuyeio Tou epyooTtaciou. Ta CUNAeYE-
vta deiypata petagépovtav Kabnuepiva evtog Puyeiou
ota gpyactrpla Tou Mevikou Noookoueiou ABnvwv «I.
Fevvnuatag».

MeTtpriBnkav ol mapakdtw nmapduetpot: Epubpd ai-
poo@aipta (RBC), Aipoogaipivn (Hb), Aipatokpitng (Ht),
Méoog dykog epuBpwv (MCV), Méon meplekTIKOTNTA Al-
poogaipivng (MCH), Méon cuykévipwaon alpgoo@alpivng
(MCHC), Eupoc katavounc epuBpwv (RDW), AlpomeTdAia
(PLT), AlpomretaMokpitng (PCT), Méoog dykog alplomeTahi-
wv (MPV), Ebpog katavourig atpomeTaiiwv (PDW), Aeukd
aipoo@aipta (WBC), TooooTo Kal amdAuTog aplOud g Twv
AEUPOKUTTAP WY, TTOAULOPPOTIUPHVWV AEUKOKUTTAPWY,
NWOIVOPIAWV Kal HovoKuTTApwV (AvaiuTtric H2). Xta Seiy-
HOTO OPWV AMATOG LETPAONKAV OL TTAPAKATW AVOCOAOY!L-
Koimapayovtec: IgG, IgA, IgE, IgM, CRP, a2pakpoo@aipivn,
antoo@aipivn, 6€ivn-al-yAukompwrteivn, mpoaABoupivn,
QIUTTPOVEKTIVN, vwdoyovo, mpoBpoufivn, MAacuIvoyovo,
avtiBpopfivn lll, al-avtiBpuyivn, C1q, C3c, C4, C5, B-factor
Kal KukAo@opouvTta avococuurAéypata (CIC).

H oTaTioTiky avaAuon Tpayuatonolonke pe Tn
péBodo t-test katd Ceuyn.

AvixveuBnke n €181k IgE évavti Tou Bdaupakog (cul-
tivated cotton), pe tn puéBodo Allercoat EAST method,
Kallestad Diagnostics, ENZYME RAST.

To emimedo TN¢ okovNG BAUPBAKOC OTO XWPO Epyaciag
peTprBnke pe ™ péBodo Lymsden-Lynch pe tn xpnot-
pormoinon dUo cuokevwv KABETWY eKMAUVTWV (vertical
elutriators), katd tn Sdidpkela TnG fdpdiac.

ANMOTEAEZMATA

>tov mivaka 1 Sivovtal ol avoCoNOYIKEG UETAPBOAEC.
Metda tTnv ékBeon otn okoévn BauPakog mapatnpeital
OTATIOTIKWG CNUAVTIKA avénon ota enimeda Twv ma-
pauétpwy IgG, IgA, a2pakpoo@alpivn, antoo@alpivn,
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QIUMPOVEKTIVN, Ivwdoydvo, C3c kal C4 Kal OTATIOTIKWG
onNUAvTIKA peiwon Twv Clq kat B-factor. Ot mapdpetpot
IgE, IgM, CRP, 6&1vn-al-yAukompwteivn, mpoBpopfivn,
mAaouivoyovo, CIC, AvtiBpopivn lll, al avtiBpuyivn kat
C5 mapapévouv apeTARANTEC.

21ov mivaka 2 mapouatdlovtal Ol AlIATOAOYIKEG UETA-
[Bohéc. MeTd TnV €kBeon otn okdvn BauPakog mapatnpeei-
TOL OTATIOTIKWG ONMAVTIKNA peiwon otig mapapétpoud: RBC,
Hb, Ht, MCV, RDW. Mapatnp&ital TATIOTIKWS CNUAVTIKA
avénon Twv mapapétpwv: MCHC, PLT kat PCT, evw ot
mapapetpol MCH, MPV PDW mapapévouv apetaBAntol.
2 NUEIVETAL ETIIONG OTATIOTIKWG ONUAVTIKN HEIWON TOU
TTOCOOTOU KAl TOU AMOAUTOU APLOpoU TWV AEUPOKUTTA-
PWV, TWV NWOIVOPiAwV Kal Tou amdéAuTou aplBpov Twv
MOVOKUTTAPWY, EVW TO TTOGOOTO TWV HOVOKUTTAPWY
Bpioketal 0To 6plO TNG OTATIOTIKAG ONUAVTIKOTNTAG
pe Tdon peiwong. O amdAuTtog aptBuoC Kal To TOCOOTO
TWV TTOAUMOPPOTIUPAVWY AEUKOKUTTAPWV TTAPoUatdlel
OTATIOTIKWG ONMAVTIKA avénon. O aplBuog Twv AeUKWvV
AIPOCPAIPIWV TTAPAUEVEL AUETAPANTOC.

O mivakag 3 Seiyxvel 0TI KATA TIC WPEG PETAEU 6T,
kat 10m.4. otov mMAnBuouo eAéyxou mapatnpendnkav ot
TIAPOAKATW UETABOAEG: OTATIOTIKWG ONUAVTIKN MEiwon
¢ avtiBpoppivng Il Kat oTATIOTIKWE ONUAVTIKA avénon
Twv Clq, C3c kat B-factor.

O mivakag 4 Sgixvel 611 010 aipa Tou MAnBucpov
eAéyxou Oev UTIHPXAV OTATIOTIKWG ONUAVTIKEG AIMATO-
AOYIKEC LETAPBOAEC, OUYKPIVOUEVEC LUE TIG ALLATONOYIKEC
METABOAEC TWV EpyaTWV PETA TNV €KOBECN OTN OKOVN
BapPakog, ektoc amd T mapapétpouc PCT kat MPV mou
napoucialav OTATIOTIKWEG CNUAVTIKA PEiwaon.

2YZHTHZH

NiyeG HENETEC UTIAPXOUV PEXPL OHUEPA VLA TIG ALUATO-
AOYIKEC Kal aVOOOMNOYIKEG LETAPBOAEC OTO Qipa EpYaTWV
katepyaoiag BapPakog katd tn Sidpketa Tng Bapdiac.

OtKarnick A.B. kat ouvepydtec® avakoivwaoav ta amo-
TENEOUATA MIAG MEAETNG TTOU APOPOUCE TO ETIMESO TWV
aAvVOOOO@AIPIVWY OE EPYATEC EKTEDEIUEVOUC OTN OKOVN
Baupakoc. MNapatripnoav 6Tl CNUEIWVOTAV HId ONO-
VTIKN av€énon oto eminmedo NG IgG, TO00 OTOUC EPYATEC
mou gixav Buccivwon, 600 Kal o auToug TTou Sev gixav,
evw To emimedo TG IgA aveup£dn avénuévo (mapoTt oxt
ONUAvTIKE) HOvo aToug €xovTeG Buooivwon.

Mpokelévou va e€nyriooue Ta mpoavagepBévta amo-
TENEOUATA TNG MEAETNC UAC, BewpPrOalE, OTLN OTATIOTIKWE
onpavtiki avénon twv emmédwv Tng IgG kat IgA oto aipa
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MINAKAZ 1. Avoooloyikég peTafolég oTo aipa epyatwv kKAwotnpiov BduBakog katd tn Sidpkela tng Bapdiag. (MeTproelg mpv
a6 ) Bapdia kat peTd 4 wpeg EkBeong otn okévn BAuBaAKOC). N=70 £PYATEC TWV TTPOKATAPKTIKWV.

Méon tipn TUT. anmoKAion t-test P Anoté\ecpa Inpavt.
1. 19G -0.612319 1.5955 -3.188 0.001 TIPO < HETA S*
2. IgA -0.255652 0.52285 -4.061 6.4x10° TIPO < HETA S
3. IgE -2.45507 123.967 -0.164 0.565 - NS**
4. IgM -0.162478 0.849874 -1.588 0.058 - NS
5. CRP 8.69565x103 1.13717 0.063 0.525 - NS
6. A2pakpoogaipivn -0.231565 0.472422 -4.071 6.2x10° TIPO < HETA S
7.  Anmtoogaipivn (Hp) -0.337971 0.377537 -7.436 0.000 PO < PETA NS
8.  Al-o&-yAukompwteivn -2.6956x10° 0.114068 -0.196 0.422 - NS
9. MpoaABoupivn (PRE) -0.0567391 0.0568948 -8.283 0.000 - NS
10.  Owmpovektivn (Fn) -0.140236 0.147996 -7.871 0.000 TIPO < PETA S
11.  Ivwdoyovo (Fibrin) -0.574826 0.995785 -4.795 5%10° PO < PETA S
12.  MNpoBpoppivn 1.07799 8.65697 1.034 0.152 - NS
13.  Plasminogen (Plasm) 2.3821 14.2468 1.388 0.085 - NS
14.  AvtiBpopfivn3 (AT3) 2.34348 19.5914 0.993 0.162 - NS
15.  Al-avtiBpuyivn 0.0652174 0.690885 0.784 0.218 - NS
16. Clqg 15.3 45.3572 2.802 0.003 PO > UETA S
17. Q3c -0.173319 0.159432 -9.030 0.000 TIPO < HETA S
18. C4 -0.051029 0.176899 -2.396 0.009 TIPO < HETA S
19. G5 0.356522 47.7491 0.062 0.475 - NS
20. B-Factor 9.27536 38.1779 2.018 0.023 TIPO > HETA S
21. CIC -0.0666667 0.881454 -0.628 0.266 - NS

S*: OTATIOTIKWE ONUAVTIKA HETABOAR, NS**: U OTATIOTIKWE ONUAVTIKE METABOAA TTpos=mpv TN BApdia, peTdes= HETA TNV €KBEDN
0T okovn Baupakoc.

MINAKAX 2. AipatohoyikéG peTaBoléc epyatwv KAwotnpiou Baufakoc katd tn Sidpkela tng fapdiac. (Metprosic mpiv and tn
Bapdia kat YeTd 4 wpeC EkBeonC ot okovn BapPakoc) N=70 £PYATEC TWV TTPOKATOPKTIKWY

Méon Tipp  Tum. amokA.  t-test P ATOTEA. Inuavt.
1. RBC 0.134805 0.19402 6.097 2.08x10% PO > YETA S
2. Hb 0.311558 1.03329 2.646 4.949%x103 PO > YETA S
3. Ht 1.33117 1.74018 6.712 1.520x10° PO > YETA S
4.  MCV 0.390909 0.556583 6.163 1.578x10°® PO > YETA S
5. MCH -0.81039 5.82589 -1.220 0.113 - NS
6. MCHC -0.332468 1.50346 -1.940 0.028 TIPO < YETA S
7. RDW 0.158442 0.309648 4.49 1.248%10° PO > YETA S
8. PLT -19.1169 55.9972 -2.995 0.002 TIPO < HETA S
9. PCT -0.0170519 0.055731 -2.685 0.004 TIPO < HETA S
10.  MPV -0.150649 1.25495 -1.053 0.148 - NS
1. PDW -0.336364 1.86399 -1.583 0.058 - NS
12. WBC 171.429 1492.25 1.008 0.158 - NS
13.  MNocooTtd Aep@oKUTTAPWY 7.14935 7.44898 8.422 8.554x10  mpo > petd S
14.  AmOAUTOC OPIO. AEUPOKUTTAPWY 651.208 755.216 7.566 3.705x10™ TIPO > HETA S
15.  NocooT6 MOAUHOPPOTIUPHVWY -11.4143 29.5165 -10.170 4.441x10"  mpo < petd S
16.  AmOA. aplBy. TOAUHOPPOTTUPHVWY -614.032 1114.86 -4.833 3.421x10°% TIPO < HETA S
17. MNocooTt6 NwoIvo@iwv 1.21429 2.11733 5.0324 1.579x10°® TIPO > UETA S
18.  AmOA. apiBu. nwovoeilwv 94.2532 183.462 4.508 1.167%x10° TIPO > UETA S
19.  T0COCTO HOVOKUTTAPWY 0.383117 2.06458 1.628 0.0538 - NS-S
20.  Amo\. apiBy. povokuTTdpwv 37.9481 183.704 1.813 0.037 TIPO > PETA S
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MINAKAZ 3. AvoooMoyIkéG LETABOAEG 0TO aipla Tou TANBUGOU ENEyXOU. (METPAOELC OTIC 6 TT.U. KA OTIG 10 TLUL). =11 UYIEi¢ KATOIKOL

NG MEPIOXNG
Méon tipn TUTL. AMOKA. t-test P AnoTéA. Inpavr.
1. 1gG -0.354545 1.46722 -0.801 0.220 - NS
2. IgA -3.63636%x10° 0.326229 -0.036 0.485 - NS
3. IgE 0.690909 16.9609 0.1351 0.447 _ NS
4. IgM -0.0727273 0.606615 -0.397 0.699 _ NS
5. CRP -0.9 2.48395 -1.201 0.128 _ NS
6. A2pakpoo@alpivn -0.0327273 0.189794 -0.571 0.220 _ NS
7.  Amtoogaipivn -0.0422727 0.251847 -0.556 0.294 _ NS
8. Al-o&-yAukompwTeivn -0.0372727 0.0905639 -1.365 0.101 _ NS
9. TMpoaABoupivn -4.18182x10° 0.0355185 -0.390 0.352 _ NS
10.  Owmpovektivn 0.0253636 0.0783394 1.073 0.154 _ NS
11.  Ivwdoydvo 0.311818 0.683518 1.513 0.080 _ NS
12.  TpoBpoppivn -8.27273%x103 0.021827 -1.257 0.118 _ NS
13.  MAaopivoyovo -0.113 0.291709 -1.284 0.113 _ NS
14.  AvtiBpoppivn3 0.0798182 0.0620674 4.265 8x10* TIPO > UETA S
15.  Al-avtiBpuyivn -0.163636 0.662937 -0.818 0.216 _ NS
16. Clq -22.8273 31.9744 -2.367 0.039 TIPO < PETA S
17. C3c -0.029 0.138177 -0.696 0.251 _ S
18. C4 7.81818%103 0.087416 0.296 0.386 _ NS
19. G5 -29.7091 22.7618 -4.328 7x10* TIPO < PETA S
20. BFactor -18.1 12.7806 -4.697 0.019 TIPO < HETA S
21. CIC -0.4 1.31985 -1.005 0.169 NS

MINAKAZ 4. Aipatoloyikég petaBoAég Tou mAnBuopou eléyxou (MetTproel oI 6 .. kat oTig 10 mm.p.). n=11 uyleig K&TOIKOL TNG

niePIOXAG
Méon tipn TUT. amoKA. t-test P Anoté\. Inpavr.
1. RBC -9.09091x10? 0.113618 -0.026  0.513 NS
2. Hb 0.272727 0.382337 0.237 0.4088 _ NS
3. Ht 0.0454545 1.12549 0.134 0.4480 _ NS
4. MCV 0.172727 0.631016 0.908 01926 _ NS
5. MCH 0.0818182 0.799773 0.339 0.371 _ NS
6. MCHC 0.0363636 0.914629 0.132 0.449 _ NS
7. RDW 0.0363636 0.283805 0.425 0.339 _ NS
8. PLT 1.72727 13.0774 0.438 0.335 _ NS
9. PCT 9.72727x10° 0.0149003 2.165 0.028  mpo > petd S
10.  MPV 0.272727 0.310132 2916 0.007 mpo > peTd S
11. PDW -0.0363636 0.471747 -0.256 0.402 _ NS
12. WBC 390.909 1408.16 0.921 0.189 _ NS
13.  MoocooTtd AepPoKUTTApWY 0.0909091 8.27592 0.036 0.486 _ NS
14.  AmOAUTOC apIBU. AEUPOKUTTAPWY 138.636 798.898 0.575 0.288 _ NS
15.  Mooootd moAupop@omupHvVWY 0.545455 8.23849 0.219 0.415 _ NS
16.  ATOA. aplBy. TOAUOPPOTIUPHVWY 293.818 1308.96 0.744 0.237 _ NS
17. MooooTtd nWolvopilwv 0 0.774597 0 1 _ NS
18.  AmoAuToC aplBuog nwotvoPilwv 6.63636 39.8905 0.552 0.297 _ NS
19.  TocooTO HOVOKUTTAPWY -0.545455 1.75292 -1.032 0.163 _ NS
20.  AmoAutoc aplBudC HOVOKUTTAPWY -443636 161.6 -0910  0.192 _ NS
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Twv gpyatwv Baupakoc, n omoia mapatneriBnKe HeTa TNV
€kBeon otn okovn BapPakog, oxeTi(eTal KATA KUPLO AOYyo
ME MOV avOOOAOYIKH amavtnon Twv BAeVVoyovwy Twv
agpaywywv. O1Kollop-Sandra kat cuvepydtec”® peAétnoav
TN XUUIKA QVOCOAOYIKH amdvtnon Epyatwy, oL omoiol eixav
EMAYYEAUATIKY €kBeon 010 aAeVpl Gitou. MNapatripnoav
OTI UTIPXE ONUAVTIKY avénon oto emimedo tng IgA kat
IgG Tou 0pOU Kal 06NyNONKAV 0TO CUUTTEPACHA OTL N
EMAYYEANUATIKN éKBE0N 0TO AAEVPL GiTOU TTPOKAAE( EIGIKEC
QAVOOOAOYIKEG amavTACELS, MOavwTata Héow S1Eyepong
TOU AVOGOAOYIKOU CUGTHLATOC TOU BAEVVOYOVOU, AANA OTL
EMIONG OTA EKTEDEIPEVA ATONA UTHPXAV KOl CUCTNUATIKEG
avoooloyikég armravtroelc. OtKarol M.R. kat cuvepydtec?
Slamiotwoav v mapouacia IgG avTiowpdTwy g EPYATEC
gpyootaciwv Tng Aaviag kat Bprkav ott 13% twv €eta-
00évtwy gpyatwyv katepyaciag fappakog mapouvacialav
IgG KUKAO@OPOUVTA AVTICWHATA.

3TNV maPoUoa HEAETN, N OTATIOTIKWE CNUAVTIKA avén-
on Tou eMMESOU TWV a2UAKPOOPALPIVNG, ATTTOoPaALPIvNG,
QIUTTPOVEKTIVNG Kal lvw&oyovou (OAeC pwTeiveg ofeiag
@Aacswc), Seixvouv OTLMPoPaAVWC UTTAPXEL ia avTidpaon
o&eiag paoewg PeTd TNV €kBeon oTn okovn BAuPakoc.
levika 6€v UTIAPXOUV EPEVVEG TTOU VA AYOPOUV TIG TTPW-
Teiveg o€eiag pAaoewc o oxéon pe TNV €kBeon 0T okovN
Tou Bappakoc. Ot Michel kal cuvepydtec?, avépepav pia
onMavTikn avénon Tng mpwteivng oeiag pacewg C-avTi-
Spwoa mpwrteivn (CRP), 0To dipa gpuUGCIoAOYIKWVY ATOUWY
META TNV €lomvor evdoTtodivng, evw AANNEC TIPWTEIVEC
ofeilag @Aaocewc mou PETPNONKAV Kal GUYKEKPIPPEVA Ol
C3 kal antoo@alpivn mapépevay apeTapAnTeC. Ztn Sikn
pag peAétn n CRP dev mapouociace avénon.

H oTtatiotikwg onpavtiki avénon oto eminedo Twv
mapayovtwyv C3¢, C4 kal n peiwon oto emimedo Twv
napayovtwyv Clq kat B-factor 1o aipa tTwv gpyatwv
katepyaociag Baupakoc otnv mapoloa PeAETN, MBavw-
TaTA OXeTICETAL YE TNV EVEPYOTIOINON TNG KAAGGCIKNG KAl
€VaANOKTIKNAG 0800 Tou cupmAnpwuatog. OtMundie T.G.
Kal OLVEPYATEC? TTapouciaoav HEAETN KATA TNV omoia
N EvePyOToinon TNG KAAGGOIKNE 0600 TOU GUUITANPWHA-
TOG and ekUAiopaTa okoévng epyootaciov Baupakog
empPePaiwvoTav amd TNV KATAVAAWGH TOU TTAPAYOVTOG
C1. Mwa dAAN peAétn emiong twv Mundie T.G. kat ouvep-
yatwv? amokaluye peiwon tou emmédou tou C3 otov
0pO £pyatwyv Katepyaoiag Baupakog, amo tn Asutépa
TO TIPWI WG TO ATTOYEL A KAl KATEANEE OTO CUUTTEpaoa
oTLmMBavov auTo va eival ATTOTEAEGHA TNG EVEPYOTIOINONG
Tou cupmnAnpwpatog. Ot Olenchock kal cuvepydtec®
MEAETNOAV TIC HETAPBOAEC TOU CUUTTANPWHATOC in Vivo,
o€ Seiypata eAeBIKOU aipnaTog 22 vylWV ATOPWY TPV
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Kal HETA amo e€awpn ékBeon otn okoévn Baupakog. Ta
emimeda Twv C3¢ kat C4 Bpébnkav PElWUEVA HETA TNV
€kBeon otn okovn Baupakoc. H mapatnpnBeica avénon
otoug mapdyovteg C3c kat C4 otnv mapovod SIKN Hag
HEAETN gival mMBavov va avTIMPOoowTTEVEL [ila UTIEPAVA-
A PWON TOU HEIWPEVOU CUUMANPWHUATOC. AUTS ONUaivel
0Tl {[OWG €XOUUE XAOEL TN GACN TNG KATAVAAWONG TWV
OUYKEKPIUEVWY TTOPAYOVTWY TOU CUUMANPWHATOC. Mia
AAAN €€nynon yla To @avopEeVo auTo gival 6Tl n avénon
Twv mapayovtwy C3c kat C4 avTImPOOWTTEVEL LEPOG TNG
avtidpaonc oeiag pacewc, emeldri ol MapAyovTEC auToi
AeItoupyouv cav pwteiveC o€eiag paocewc. H avénon tou
C3c umopei va avTimpoowiteVEL Kal NUEPHOLA SIAKUPAV-
On TOU TTAPAYOVTA AUTOU, KABWE pia Tapopola avénon
mapatnpeital kat otov mMAnBuoud eAéyxou.

To yeyovog 011 8ev uTPEE OTATIOTIKWS ONUAVTIKNA
petafoin otnv ohikn IgE kaBwg emiong o611 dev avi-
XveuBnke e101kr| IgE évavti Tou Bapfakog oto aipa Twv
£PYATWVY, TTPOPAVWGE CNUAivel 6TI HETA TNV €kBgon oTn
okoévn Baupakog dev avantuooeTal umepevalodnaoia
Tumou | otov untd perétn mAnBuopo. Ot Wang X.R. kat
OUVEPYATEC? pneAéTnoav To eminedo TNG oAkAG IgE Tou
0pov, og cuoxétion pe tov FEV1 otoug epydrec fauBakog
TIPOKEIPMEVOU VA EKTIMAOOUV TIG TTIPWIHUEG TIVEUOVIKEC
avTidpAcELG 0N OKOVN Tou BAUBAKOC. ZUPPWVA PE TA
OUUTTEPACHATA Toug To péoo emimedo tng IgE Bpédnke
au€nuévo PEeTa amod TPELG UVES Kal SV oUOXETICOTAV UE
TNV MVEVUOVIKNA AglToupyia, odnywvTag 0To CUUMEPACUA
ot11 1o eninmedo TnG IgE Sev umopovoe va gival n artia yla
NV andé@paén Twv AEPAYWYWV TTOU TTAPETNPEITO OTOUC
gpydrec katepyaoiag fapBakog. Ot Zuskin E. kal cuvep-
YATEC? peAéTNOAV TN Ox£on SepUATIKIC UTTEPAVTIOPAOTI-
KOTNTAG Kal avoocoo@alpivng E tou opou. Avépepav OTL
EPYATEC e BETIKEG SEPUATIKEG AVTIOPACTELC YEVIKA gixav
onuavtikd vpnidtepa enineda IgE otov opd ToUG O€
OX£0N L€ TOUG EPYATEC Ol oTToio1 TTapoucialav apvNTIKES
Sepuatikég avTIOPAOTELC.

H éAAelpn oTATIOTIKWG ONUAVTIKWY PETABOAWY OTa
avoooouumAéyuata (CIC), mou mapatnpeital oto aipa
TOU UTTO HEAETN MANBUOUOU, TPOPAVWE CNUAivel OTL
€dw Sev AapPavel xwpa vnepguataBnaoia tumou . X0p-
Qwva ue pia Bewpia, n maboyéveon tn¢ Buocivwong
nepAauavel S1apopoug TaboyevETIKOUG PNXAVIOHOUG,
ouunepAapBavopévng kat tng € unepevalodnoiag TUTTOU
[l (immune complex) mveupovikic BAAPNC. Ot Kutz A.S.
KOl CUVEPYATECY TTIPOKEIEVOUL VA EMIBEBAIWOOVY AUTH TN
Bewpia, avéluoav opol¢ amd 59 epyatec fappakog yia
kaBi{dvovta avTiowpata ota USATIKA EKXUACHATA TWV
BpakTteiwv @UAwV Tou BapPakoc. Asv katéotn Suvatdv
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va SlamoTwOouv TéTola avTiowpata. Ta EuprpaTa TN
MENETNG PaG ival avaloya e auTd TG mpoavapepOei-
oNG LENETNG.

H otatioTikwg onuavTikn peiwon twv RBC, Hb kali Ht
META TNV €kBeon otn okdvn BapBakog mbavédv va ogei-
Aetat og alpoAuTikn Siepyacia. YAapxouv Ayeg HENETEC
TTOU APOPOUV TNV AlOAUCH TTOU TTPOKAAEiTal oav TOEIKO
@avopevo amd UikpoRla mou empoAUvouy tov Bapfaka.
Ot Hoult B. kat cuvepydteg®® avégepav TNV AlOAUTIKN
Spdon twv Bacillus pumilus ko Bacillus cereus, ol omoiot
amopovwenkav amé Tov aépa Vo epyooTaciou BAUBAKOC
Tou Lancahire. H evepyomoinon tng evaAAakTIKAG 0500
Kat NG 0800 TNG AEKTIVNG TOU CUUITANPWHATOG UTTOPE( va
ouppdairlouv oTtnv Evapén TnS atuoAuonc®. H onuavtikni
avénon twv C3c kat C4 mBavov mnailel kamolo poélo o’
auTn TNV NepinTwon.

Aev €xoupe akpiPr €€nynon yia tov Adyo TngG ota-
TIOTIKWE ONUAvVTIKAG avénong tng mapapétpou MCHC
META TNV ékBOeON.

Ta eupriMATA PAG ATTOKAAUTITOUV HId OTATIOTIKWG
ONUAVTIKA aV&Non TWV TTOAUPOPPOTIUPHVWY AEUKO-
KUTTAPWV OTO Aipd TWV EPYATWY, UETA TNV €KBEON OTN
okovn Bappakog. Xupewva pe Toug Snella kat Rylander,
n ékBeon otnv evdotolivn mpokalei cuoCWpPELON OL-
SeTEPOPIAWVY GTOUG TIVEUUOVEG KAl OTOUG AEPAYWYOUG.
To apxIkO HEPOC AUTAC TNG CUCCWPEVUONG TIPOKAAEITAL
Katd KUPlo AOyo amod éva XNUEOTAKTIKO TTapdyovta
TTOU €KKpiveTAL aTTO T KUPEAISIKA HaKPOPAYQ, TA OTToia
gival kal Ta KUpla KUTTapA oTov TveLova urreLBuva
yla Tnv duuva amévavTl otn okoévn Tou Baupakog®.
AuTHA n €KKPLON TOU XNMELOTAKTIKOU mapdayovta €ival
mapoloa TTAVW ATTO TECOEPIC WPEC UETA TNV €kBeon. H
av&non TwWV MOAUUOPPOTTUPHVWY AEUKOKUTTAPWY GTNV
TTapoVoa UEAETN, N OTTOI0 CUMQPWVEI LIE TIC TTAPATNPHOELS
Kal AAAWV €PELVNTWY, TIPOPAVWE AVTITIPOCWTTEVEL TN
METAVAOTELON TWV OUSETEPOPIAWY ATTO TIC TTAPUPEC TWV
QAePikwv Se€apevwv 0To avanveuoTiko emOnAAIo®2. Autd
TO €EUPNMA CUUPWVEL LE TNV Tapatripnon twv Bomski kat
ouvepyatwv, ol omoiol £€5e1€av OTI EPYATEC O€ EPYOOTATIO
Katepyaoiag BAaupakog 6mou n okovn TEPLEiXE PEYANO
apBuéd apvnTikwy Katd Gram Baktnpeiwv kat evéotoé vy,
napoucialav auénuévo aplBuo oudeTepo@ilwv oTo aipa
katd tn Sidpkela g Papdiac.

H oTATIOTIKWG ONUAVTIKNA PEIWCN TWV AEUPOKUTTAPWY,
NWOIVOPIAWVY KAl LOVOKUTTAPWY Umopei va e€nynBei amo
TN CUUMETOXN TOUG OTOV PAEYUOVWAN KATAPPAKTN O
ormoiog AapBdvel Xwpa 0TO AVATTVEUCTIKO cUOTNUA HETA
v ékBeon otn okoévn BauPakod’.

Amd Ta amoTeAéOUATA TNG MEAETNG pAg Tapatnpeital
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OTATIOTIKWE CNUAVTIKA av§non tou aplBpol Twv alpoTe-
TaAiwv, N OTTOIa TTPOPAVWE AVTAVAKAA TNV KivnTomoinon
TWV AIPOTIETON WV TIPOKEIPEVOU VA GUCCWPELBOUV OTa
TIVEUHOVIKA ayYEia KAl VO CUUUETEXOUV OTN PAEYUO-
vwdn avtidpaon’. Ta eupripata TnG HEAETNG pag Sev
OUMQPWVOULV HE gKeiva Twv Bomski kal cuvepyatwy, ot
oroiol katédel&av 0Tt 0 aplOPOG TWV AIPMOTIETANIWY OTO
TIEPIPEPIKO AiA TWV EPYATWV TWV ATTACXOAOUUEVWV
OTO XWPO TwV XapTlwy, HEWVOTAV Katd Tn Bapdla Tng
TIPWTNG EPYACIUNG NUEPAC. AUTH N Meiwon BewpriBnke
otLe€aptidtav and Tnv evOoayyEIOKN EVEPYOTIOINGCN TOU
GUUMANPWHATOC. OPICUEVOL CUYYPAYPEIC TTIOTEVOUV OTILTA
QUMOTIETANA EUIMAEKOVTAL OTO AioONnua «oPIEiHaTog» 0T
Bwpaka mou mapouactdlouvy ol pydte BABaKOC Kal Tou
amoTeAei To onua katatedév Tng Buocivwong katd tnv
TIPWTN £PYACIUN HEPA. YTTOBETOUV &TI auTd TO aicBnua
«o@IEIMaTOC» Eival AOTEAECUA TNG CUCCWPEVUONG TWV
AIUOTIETAA WV OTA TIVEUHOVIKA TPIXOELSH) TTOU TTPOKA-
Aeital amo avticwpata évavtl Twv evdéotoivwv. Auto
£xel katadeiyOei pe melpapata og (wa*. Ta alpomeTalia
OUOOWPEVOVTAL OTOV SIAPECO XWPEO TOU TIVEUOVA Kal
OTOUG aEPAYWYOUC TOU XAUOTEP UETA amd ékBeon o€
evdotodivn®. Xta vdikd xolpidla autr) n cucowpeuon
TWV alpomeTalinwv @BAavel oTo péyloTto mepimou o duo
WPEC amo TNV évapén Tng €kBeoNng, Evw 0Tn CUVEXELQ
Ol TIHEG TTPOOSEUTIKA EMAVEPXOVTAL OTA YUCIONOYIKA
emimeda’. Motevoupe 0TI N aLENoN TwWV AIUOTETANIWY
Tou TrapatnpEital otn OIKA pag PEAETN, akoAouBEel Tn
OUCOWPEVON TWV ALOTIETANWY OTA TTVEUHIOVIKA TPIXOELON
KOl TTPO@AVWE AVTAVAKAA Hia avTIoTaBIoTIKN avénon
META TNV KATAVAAWOT| TOUG,.

H av&non twv IgG kat IlgA, n mpogavnc evepyomoinon
TWV 08WV TOU CUUTTANPWHATOC (TGO TNG KAACGOIKAG 600
Kat TnG evaAAakTIKAE) ouvdualdpevn pe Tnv mbavotnta
NG AIOAUONC, UITOPOUVV Va pag odnyrioouv otnv undBeon
¢ avtidpaong unepevaioOnaiag Tumou ll, mapouolag pe
v unepevaloBOnoia mou dnpioupyeital and oplouéva
@appaka. Evtoutolg Sev umopoupie va anmoppipoupe T
untoBeon 6Tt AANoL epydTeg MBaAVOV avanmtiooouV TUTIOU
| umepevalcBbnaia kal eykataAeimouv TNV Epyaacia Toug.
Aev anmokAeigtal emiong, emedn n cuvBeon TNS okdvNC
BauBakoc ival moAuTapayovTIKr, EpYATEC AANAWV EpYO-
OTACIWV —OX1 OPWE TNG TTAPOUONG LEAETNG-VA avanTUo-
oouv aA\ou Tumou unrepevaiodnaia (m.x. tomou Il n V),
TPAYHa To oroio e€apTdTal amod To TOEIKO TTEPIEXOUEVO
NG okdvNE Kal TNV evalobnoia tou gpydtn.

Mpénetlva tovioTei 611 N mapamdvw unoBeon xpeldetat
TEPAITEPW EPEUVA KAL YIA TOV AOYO OTL 01 Nueprioleg Sla-
KUMAVOEIG TWV TIEPIOCOTEPWV LETPNOEVTWV TTAPAUETPWV
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o€ dtopa mou gpydadovTal KATw amd SUCKOAEC CUVONKEG
pmopei va maiouv poAo kat va emnpedlouv TIG AlaTo-
AOYIKEC KOl AVOOONOYIKEC LETAROAEG.

Ot petapolég oto aipa tou mMAnBuopoL eAéyxou NTav
SlAPOPETIKEC, CUYKPIVOUEVEC UE TIC LETABONEC OTO aipa
TWV €PYATWV Kat givatl mbavév 6Tl avTtimpoownelouv
nuepnoleg SlakupAvoelg Twy mapapétpwy HCT, MPV,Clq,
C5, B-factor.

To emimedo TN okovng PauPBakog Atav 0.8/mgr/m?-
OnA. KAtw amod 1o 6plo Tou TMmgr/m3- yeyovog 1o omoio
KOTAGEIKVUEL OTI OAEC O TTPOAVAPEPOEICEC AIUATONOYIKEC
Kal avoooloyIKEG peTtafBolég Sev oxetiCovtal pe uPnia
enimeda okovng BapPakog, aAAd pe ta ToIkd cuoTATIKA
NG OKOVNG.

2YMMEPAZMATA

O1 alATONOYIKEC KAl AVOGOAOYIKEC ETAROAEC OTO aipla
TWV epyatwv Bappakog katd tn didpketa g fapdiag
MTTOpPOoUV VA EPUNVEUTOUV WE AKOAOUOBWC:

1. Metd tnVv éxBeon otn okdvn BapPakoc AapPavel xwpa
PAEYHOVWONG KATAPPAKTNG UE TN CUMMETOXN TTOAU-
HOP@OTTUPAVWY AEUKOKUTTAPWVY Kal AIOTTETAAIWY, TA
ormoia av€dvovTal Kat AEPPOKUTTAPWY, NWOIVOPIAwY
KOl LOVOKUTTAPWY TA OTT0{a UEIWVOVTAL.

2.Napatnpeitat avénon Twv IgG kat IgA n omoia mpo-

(PAVWE AVTAVOKAG AVOCOAOYIKH OTTOKPIoN TWV ava-

TIVEUOTIKWV BAEVOYOVVWV.

3. Aapfavel xwpa avtidpaon ofgiag pacswe pe avénon
TWV TTPWTEIVWV 0&Eiag PACEWC: a2aKpooPalpivn,
AnmTooPaAlPivN, PIUTPOVEKTIVN Kal vwdoydvo.

4.T600 1 KAAOGIKN 000 Kal N eVvAANAKTIK] 060¢ Tou

OUMTTANPWHATOG EVEPYOTTOIOUVTAL, OTIWG KATASEL-
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KvUeTal amé Tnv avénon Twv C3c kat C4 kat amo
peiwon tTwv C1q kat B-factor.

5. Eivat mBavov ot A\apAavel xwpa KATold alpoAUTIKNA
avtidpaon, omwe katadelkvOeTal amod TN Heiwon Twv
RBC, Hb kat Ht.

6.Agv mapaTtnpeital tumou | umrepevaicOnacia 6mwg
@aivetal amd v EANePn vPNAWV eMTTESWV ONIKAG
IgE kau €161k cIgE.

7. H éNAewpn CIC onpaivel ot Sev AauPavel xwpa ume-
pevateOnaia tomou Il otov LT peAéTn MANBUGLS.
8.Me aon ta mapanavw Bswpolpe 6Ti: MeTA TNV €k-
Beon otn okoévn BapPakog avanTuooeTal GTov uTTd
peAéTN MANBUOO epyatwyv umepevaloOnaoia tumou
I, Tapdpola e Tnv unepeualoOnacia o@eNOeEVN o€
@apuaka. Ta eMYEPAUATA Yia TNV UTTOCTAPIEN TNG
uneBeonc auTig eivat: 1) n eppdvion avtidpaong oegiag
@aoewg ll) n avénon twv IgG kat IgA 1) n mpogaviig
EVEPYOTIOINON TNG KAAOIKNG KAl EVOAAAKTIKIG 060U TOu
oupmAnpwpatog kat IV) n mBavétnta tng apoluong.
H unepevuoBnoia tumou Il n omoia €ival éva ouvBeTo
PaIVOUEVO Umopei va mupodotnBei amod éva avTyovo
1l avTlyova Tou TePLEXOVTAl 0Tn oKovn BAaupakog

(evdotoliveg, Tavviveg 1] dANa).

9. Xpeldlovtal mepaItépw PEAETEG O SIAPOPOUG XW-
pouc¢ katepyaoiag BauBakog yia va ekTipunBei kat va
empPePaiwbdei n epunveia mouv SiatumwOnKe.

Euxapiotieg
H AyyeAikn Zwtripn euxaptotei tov kabnyntr k. XapdAa-

umo Pouooo, yia tnv evBdppuvon kat ouuBouln Tou.
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SUMMARY. Objectives: To study the haematological and
immunological changes in the blood of cotton mill workers
during the course of their shift. Method: Blood samples were
taken from 70 cotton mill workers before their shift and after
4 hours of cotton dust exposure on the first day of the working
week. The following parameters were measured: red blood cells
(RBC), haemoglobin (Hb), haematocrit (Ht), mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH), mean
corpuscular haemoglobin concentration (MCHC), red cell
distribution width (RDW), platelets (PLT), plateletcrit (PCT),
mean platelet volume (MPV), platelet distribution width (PDW),
white blood cells (WBC), absolute number and percentage of
polymorphonuclear leucocytes, eosinophils and mononuclear
leucocytes, IgG, IgA, IgE, IgM, CRP, a2 macroglobulin, haptoglobin,
acute-alglycoprotein, prealbumin, fibronectin, fibrinogen,
prothrombin, plasminogen, antithrombin lll, alantitrypsin,
C1q, C3¢, C4, C5, B-factor, and circulating immune complexes
(CIC). Screening was made for the specific IgE against cotton.
The level of cotton dust in the workplace was measured by the
method of vertical elutriator. Statistical analysis was performed
using the paired t-test. Results: Following cotton dust exposure
of four hours duration a statistically significant increase was
observed in the absolute number and the percentage of
polymorphonuclear leucocytes, and in MCHC, PLT, PCT, IgG,
IgA, a2 macroglobulin, haptoglopin, fibronectin, fibrinogen,
C3¢, and C4. There was a statistically significant decrease in
the absolute number and the percentage of lymphocytes,
eosinophils and monocytes, and in RBC, Hb, Ht, MCV, RDW,
C1q and B-factor. No statistically significant changes were
observed in IgE, IgM, CRP, acute-a1glycoprotein, prealbumin,
prothrombin, plasminogen CIC, antithrombin Ill, and C5. None
of the workers tested positive for the specific IgE against cotton.
The level of cotton dust was on average 0.8 mg/m3. Conclusion:
After cotton dust exposure an immunological cascade takes
place, probably with an acute phase reaction, activation of the
classical and alternative complement pathways and possibly
with a low degree of haemolysis. It is hypothesized that the
main mechanism of the haematological and immunological
changes observed in the population under study is a type Il
hypersensitivity response. Pneumon 2009, 22(4):323-330.
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INTRODUCTION

Byssinosis is a lung disorder of cotton workers and is
also observed in workers exposed to dusts produced in
the processing of other vegetable products such as hemp,
sisal, jute and flax'. Many years ago the term byssinosis
was associated particularly with the feeling of “chest tight-
ness”, and/or cough or shortness of breath, experienced
by cotton workers during the first day of the working
week? Newer experimental data show that an inflamma-
tory cascade occurs after exposure to cotton dust. This
inflammatory cascade is induced not only by the cotton
dust, but also by other organic dusts containing micro-
bial contaminants, such as dust from buildings housing
poultry, swine and cattle, and dust from the storage and
processing of wheat flour, coffee, tea, etc.3. This cascade
probably starts with an acute phase during the shift of
cotton mill workers, with alveolitis of various degrees
of intensity*®. The specific causative agent is unknown,
but it is water-soluble and it may be multifactorial’. En-
dotoxins from gram-negative bacteria (e.g., Enterobacter
agglomerans, Erscherichia Coli, etc.), which contaminate
the balls of cotton, tannins from cotton bracts and other
toxic factors have been suggested as causative agents’™.
It has been shown that the level of endotoxins in the cot-
ton mill area is better correlated than the level of cotton
dust with the workers’ respiratory symptoms’. The exact
mechanism of development of alveolitis (when it occurs)
and the precise pathological lesions in the lungs of cotton
mills workers are not clearly understood".

In the inflammatory cascade induced after cotton dust
exposure, the pulmonary macrophage plays the promi-
nent role3. Experimental studies have demonstrated an
influx of polymorphonuclear leucocytes into the lungs’.
After the inhalation of endotoxins from Enterobacter
agglomerans a significant increase in the permeability
of pulmonary capillaries occurs™. The analysis of bron-
choalveolar lavage (BAL) fluid from healthy volunteers
exposed to an aerosol from cotton bracts extract shows
an inflammatory response, with an increase in polymor-
phonuclear leucocytes and an increase in the chemotactic
activity correlated with the activation of complement®.
According to the findings of experimental studies, tan-
nin (which is an ingredient of cotton bracts) is a potent
cytotoxin for pulmonary epithelial cells™. A study on the
Cr¥" endotoxin showed that in the circulation it is associ-
ated mainly with the platelets'. There is evidence that
persons with polymorphisms in the gene controlling
for toll-like receptor TLR-4 have a blunted inflammatory
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response to cotton dust”.

The hypothesis of the present study is —and the find-
ings support this- that after cotton dust exposure the
workers under study develop an acute phase and type
Il hypersensitivity, like the hypersensitivity to pharma-
cological agents.

The study was designed to explore the immunologi-
cal and haematological changes in the blood of cotton
workers during the course of their shift, in an attempt to
confirm this hypothesis.

METHODS

The study was performed in a cotton mill with 440
workers located in Megalo Pefko in the industrial area
of Attiki, near Athens. Cotton is the exclusive raw mate-
rial, and the mill contains opening, carding, blowing,
spinning and winding rooms. Seventy healthy workers,
50 women and 20 men, with a mean age of 39.9 years
participated in the study. They were all employed in the
preliminary processing area, namely the opening, card-
ing and blowing rooms, which are considered to be the
dustiest part of the mill. Blood samples were collected
from each participant at two time-points on the first
day of the working week: 1) before their entrance in the
working room, and 2) after 4 hours of exposure to cotton
dust in the workplace. The control population consisted
of 11 healthy individuals, all residents of the area near
the factory, 7 women and 4 men with a mean age of 39
years and a variety of occupations and no prior exposure
to cotton dust. They were sampled at the same times as
the workers (i.e. at 6 a.m. and 10 a.m.).

This project was approved by the local ethics commit-
tee and all the participants gave informed consent.

Blood samples were collected by venpuncture. EDTA
samples for haemograms were kept at room temperature
for a few hours until analysis. Clotted blood samples were
centrifuged and serum for immunological analysis was
stored immediately at -30° C in the refrigerator of the
cotton mill. Samples were transported each day in an
isothermic container to the laboratories of “G. Gennimatas”
General Hospital of Athens for analysis.

The following parameters were measured: red blood
cells (RBC), haemoglobin (Hb), haematocrit (Ht), mean cor-
puscular volume (MCV), mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration
(MCHC), red cell distribution width (RDW), platelets (PLT),
plateletcrit (PCT), mean platelet volume (MPV), platelet
distribution width (PDW), white blood cells (WBC), percent-
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ages and absolute numbers of lymphocytes, polymor-
phonuclear leucocytes, eosinophils and monocytes. On
serum samples the following immunological parameters
were tested: IgG, IgA, IgE, IgM, C-reactive protein (CRP),
a2macroglobulin, haptoglobin, acute-al-glucoprotein
(AAG), prealbumin, fibronectin, fibrinogen, prothrombin,
plasminogen, antithrombin lll, a1-anti-trypsin, C1q, C3c, C4,
C5, B-Factor, and circulating immune complexes (CIC).

Testing for the specific IgE against cotton (cultivated
cotton) was performed using the Allercoat EAST method,
Kallestad Diagnostics, ENZYME RAST.

The level of cotton dust in the working area was
measured by the Lymsden-Lynch method with the use
of two vertical elutriators during the whole shift.

Statistical analysis was performed using the paired
t-test.

RESULTS

As shown in Table 1, after cotton dust exposure of
4 hours duration, a statistically significant increase was
observed in the levels of I1gG, IgA, a2macroglobulin,
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haptoglobulin, fibronectin, fibrinogen, C3cand C4and a
statistically significant decrease in C1q and BF. The param-
eters IgE, IgM, CRP, acute-al-glucoprotein, prothrombin,
plasminogen, CIC, antithrombin3, al-anti-trypsin, and C5
remained unchanged.

As shown in Table 2, after cotton dust exposure of 4
hours duration, there was a statistically significant decrease
in RBC, Hb, Ht, MCV, RDW, and a statistically significant
increase in MCHC, PLT, and PCT. The parameters MCH,
MPV and PDW remained unchanged.

The total number of leucocytes remained unchanged.
There was a statistically significant decrease in the per-
centage and the absolute number of lymphocytes, the
percentage and absolute number of eosinophils and
the absolute number of monocytes with a decreasing
trend in the percentage of monocytes nearing the limit
of statistical significance. The absolute number and the
percentage of polymorphonuclear leucocytes showed
a statistically significant increase.

Table 3 shows the corresponding changes in the con-
trol population between 6 a.m.and 10 a.m., which were a
statistically significant decrease in antithrombin Illand a

Table 1. Immunological changes in the blood of cotton mill workers during the work shift: Measurements before the shift and after
4 hours of cotton dust exposure (n=70 workers in the preliminary processing area).

Average S.D. t-test P Result Significance
1. oG -0.612319 1.5955 -3.188 0.001 bef < aft S*
2. lgA -0.255652 0.52285 -4.061 6.4X10° bef< aft S
3. IgE -2.45507 123.967 -0.164 0.565 - NS**
4. IgM -0.162478 0.849874 -1.588 0.058 - NS
5. CRP 8.69565x103 1.13717 0.063 0.525 - NS
6. azm -0.231565 0.472422 -4.071 6.2x10° bef< aft S
7. Haptoglobulin -0.337971 0.377537 -7.436 0.000 bef< aft NS
8. AAG -2.6956x103 0.114068 -0.196 0.422 - NS
9. Prealbumin -0.0567391 0.0568948 -8.283 0.000 - NS
10.  Fibronectin -0.140236 0.147996 -7.871 0.000 bef< aft S
11.  Fibrinogen -0.574826 0.995785 -4.795 5x10°® bef< aft S
12. Prothrombin 1.07799 8.65697 1.034 0.152 - NS
13 Plasminogen 2.3821 14.2468 1.388 0.085 - NS
14.  AT3 2.34348 19.5914 0.993 0.162 - NS
15. alAT 0.0652174 0.690885 0.784 0.218 - NS
16. Clq 153 453572 2.802 0.003 bef> aft S
17. Q3¢ -0.173319 0.159432 -9.030 0.000 bef< aft S
18. Cc4 -0.051029 0.176899 -2.396 0.009 bef< aft S
19. (65 0.356522 47.7491 0.062 0.475 - NS
20.  BFactor 9.27536 38.1779 2,018 0.023 bef> aft S
21. I -0.0666667 0.881454 -0.628 0.266 - NS

S*: statistically significant change, NS**: No statistically significant change, bef=before the shift, aft= after cotton dust exposure
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TABLE 2. Haematological changes in the blood of cotton mill workers during the work shift: Measurements before the shift and
after 4 hours of cotton dust exposure (n=70 workers in the preliminary processing area).

Average SD t-test P Result Significance
1. RBC 0.134805 0.19402 6.097 2.08x10® bef > aft S
2. Hb 0.311558 1.03329 2.646 4.949x103 bef > aft S
3. Ht 1.33117 1.74018 6.712 1.520x10° bef > aft S
4, MCV 0.390909 0.556583  6.163 1.578x10°® bef > aft S
5. MCH -0.81039 5.82589 -1.220 0.113 - NS
6. MCHC -0.332468 1.50346 -1.940 0.028 bef < aft S
7. RDW 0.158442  0.309648 4.49 1.248x10° bef > aft S
8. PLT -19.1169 55.9972 -2.995 0.002 bef < aft S
9. PCT -0.0170519 0.055731 -2.685 0.004 bef < aft S
10. MPV -0.150649 1.25495 -1.053 0.148 - NS
11. PDW -0.336364 1.86399 -1.583 0.058 - NS
12.  WBC 171.429 1492.25 1.008 0.158 - NS
13. % lymphocytes 7.14935 7.44898 8.422 8.554x10"  bef > aft S
14.  Absolute number of lymphocytes 651.208 755.216 7566  3.705x10"  bef > aft S
15. % polymorphonuclear leucocytes -11.4143 295165 -10.170 4.441x107  bef < aft S
16.  Abs. number of polymorph. leucocytes -614.032 111486  -4.833  3.421x10°  bef < aft S
17. % eosinophils 1.21429 2.11733 5.0324 1.579x10® bef > aft S
18.  Absolute number of eosinophils 94.2532 183.462 4.508 1.167x10°  bef > aft S
19. % monocytes 0.383117 2.06458 1.628 0.0538 - NS-S
20. Absolute number of monocytes 37.9481 183.704 1.813 0.037 bef > aft S

S*: statistically significant change, NS**: No statistically significant change, bef=before the shift, aft= after cotton dust exposure

statistically significant increase in C1q, C3c and BF.

As Table 4 shows, no statistical significant hematologi-
cal changes were observed in the blood of the control
individuals, compared with those of cotton mill workers,
except those of PCT and MPV which were statistically
significantly decreased.

DISCUSSION

Studies to date on the haematological and immuno-
logical changes in cotton workers during their working
shift have been few. Karnik et al'® in their study on the level
of immunoglobulins in workers exposed to cotton dust
observed a significant rise in IgG in both byssinotic and
nonbyssinotic workers, with a non significantincrease in
IgA (through non significantly) only in byssinotics.

In order to explain the results of the present study, the
statistically significant increase in IgG and IgA, in the blood
of cotton workers observed after cotton dust exposure
can be related mainly to an immunological response of
the airways mucosa. Kollop-Sandra et al', studying the
humoral immune response of workers occupationally

exposed to wheat flour, observed a significant rise in the
level of serum IgA and IgG, and concluded that occupa-
tional exposure to wheat flour triggers specificimmune
responses, most likely through stimulation of the mucosal
immune system, and that a systemic immunologic re-
sponse also occurs among exposed individuals. Karol et
al*® detected IgG antibodies in Danish cotton mill work-
ers and found that 13% of surveyed workers exposed to
cotton dust displayed circulating IgG antibodies.

In the present study, the statistically significant increase
observed in levels of a2macroglobulin, haptoglobulin,
fibronectin and fibrinogen (all acute phase proteins),
indicates that there is probably an acute phase reaction
after cotton dust exposure. In general there has been a
lack of research on the acute phase proteins in relation to
cotton dust exposure. Michel et al*' reported a significant
rise in acute phase protein CRP in the blood of normal
subjects after inhalation of endotoxin, but notin the other
acute phase proteins that were measured, namely C3 and
haptoglobulin. In the present study CRP was not found
increased after exposure to cotton dust.

The statistically significant increase in C3c, C4 and
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TABLE 3. Immunological changes in the blood of the control population: Measurements at 6 a.m and 10 a.m._(n=11 healthy
residents of the area near the cotton mill, without prior exposure to cotton dust)

Average sD t-test P Result Significance
1. I9G -0.354545 1.46722 -0.801 0.220 - NS
2. IgA -3.63636x103 0.326229 -0.036 0.485 _ NS
3. IgE 0.690909 16.9609 0.1351 0.447 _ NS
4. IgM -0.0727273 0.606615 -0.397 0.699 _ NS
5. CRP -0.9 2.48395 -1.201 0.128 _ NS
6. a2M -0.0327273 0.189794 -0.571 0.220 _ NS
7. Haptoglobulin -0.0422727 0.251847 -0.556 0.294 _ NS
8. AAG -0.0372727 0.0905639 -1.365 0.101 _ NS
9. Prealbumin -4.18182x103 0.0355185 -0.390 0.352 _ NS
10.  Fibronectin 0.0253636 0.0783394 1.073 0.154 _ NS
11.  Fibrinogen 0.311818 0.683518 1513 0.080 _ NS
12.  Prothrombin -8.27273x10°3 0.021827 -1.257 0.118 _ NS
13 Plasminogen -0.113 0.291709 -1.284 0.113 _ NS
14. AT3 0.0798182 0.0620674 4.265 8x10* Bef>aft S
15.  alAT -0.163636 0.662937 -0.818 0.216 _ NS
16. Clq -22.8273 31.9744 -2.367 0.039 Bef<aft S
17. C3c -0.029 0.138177 -0.696 0.251 _ S
18. C4 7.81818x10° 0.087416 0.296 0.386 _ NS
19. G5 -29.7091 22.7618 -4.328 7x10% Bef<aft S
20. BFactor -18.1 12.7806 -4.697 0.019 Bef<aft S
21. CC -0.4 1.31985 -1.005 0.169 NS

S*: statistically significant change, NS**: No statistically significant change, bef=6 a.m., aft= 10 a.m.

TABLE 4. Haematological changes in the blood of the control population: Measurements at 6 a.m and 10 a.m. (n=11 healthy
residents of the area near the cotton mill, without prior exposure to cotton dust)

Average SD t-test P Result Significance
1. RBC -9.09091x10°  0.113618 -0.026 0.513 NS
2. Hb 0.272727 0.382337 0.237 0.4088 _ NS
3. Ht 0.0454545 1.12549 0.134 0.4480 _ NS
4. MCV 0.172727 0.631016 0.908 0.1926 _ NS
5. MCH 0.0818182 0.799773 0.339 0.371 _ NS
6. MCHC 0.0363636 0.914629 0.132 0.449 _ NS
7. RDW 0.0363636 0.283805 0.425 0.339 _ NS
8. PLT 1.72727 13.0774 0.438 0.335 _ NS
9. PCT 9.72727x10%  0.0149003 2.165 0.028 bef>aft S
10. MPV 0.272727 0.310132 2916 0.007 bef>aft S
11. PDW -0.0363636 0.471747 -0.256 0.402 _ NS
12.  WBC 390.909 1408.16 0.921 0.189 _ NS
13. % lymphocytes 0.0909091 8.27592 0.036 0.486 _ NS
14.  Absolute number of lymphocytes 138.636 798.898 0.575 0.288 _ NS
15. % polymorph. leucocytes 0.545455 8.23849 0.219 0.415 _ NS
16.  Abs. number of polymorph. leucocytes 293.818 1308.96 0.744 0.237 _ NS
17. % eosinophils 0 0.774597 0 1 _ NS
18.  Absolute number of eosinophils 6.63636 39.8905 0.552 0.297 _ NS
19. % monocytes -0.545455 1.75292 -1.032 0.163 _ NS
20. Absolute number of monocytes -443636 161.6 -0.910 0.192 NS

S*: statistically significant change, NS**: No statistically significant change, bef=6 a.m., aft= 10 a.m.
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decrease on C1q and B-factor in the serum of cotton
workers in this study may be related to the activation of
classical and alternative pathways of complement. Mun-
die et al*? presented a study in which activation of the
classical complement pathway by extracts of cotton mill
dust was confirmed by C1 consumption. A second study
of Mundie et al® revealed a decrease in the levels of C3
in the sera of cotton workers between Monday morning
and Monday afternoon, and suggested that this could
be a result of complement activation. Olenchock et al?*
studied complement changes in vivo, in venous blood
samples collected from 22 healthy subjects before and
after six hours of exposure to cotton dust, and found a
decrease in the levels of C3c and C4 after the exposure
to cotton dust. The increase of C3c and C4 observed in
the present study could represent overcompensation in
replenishing depleted complement, which would mean
that the phase of the consumption of those complement
factors may have been missed. Another explanation could
be that the increase in levels of C3 and C4 represents a
part of acute phase reaction, because C3 and C4 function
as acute phase proteins. The increase in C3c could rep-
resent a diurnal variation, as a similar rise was observed
in the control subjects.

The absence of a statistically significant change in
total IgE, and the failure to detect specific IgE against
cotton in the blood of cotton workers probably means
that no type | hypersensitivity occurred after cotton dust
exposure in the population of the present study. Wang
et al* studied the level of total serum IgE in correlation
with FEV1 in cotton workers in order to estimate the
early pulmonary responses to cotton dust. According
to their results, the average level of IgE was found to be
increased at three months exposure, and was not related
to lung function changes, suggesting that IgE level might
not be the cause of the airway obstruction observed in
cotton workers. Zuskin et al?® studying the relationship
of skin reactivity and serum IgE reported that workers
with a positive skin reaction in general had significantly
higher serum IgE levels than did workers with a negative
skin reaction.

The absence of a statistically significant change in
CIC observed in the blood of the study population sug-
gests that type Ill hypersensitivity was not a probable
mechanism. According to one theory, the pathogenesis
of byssinosis has been attributed to several different
immunopathologic mechanisms, including a type lll (im-
mune complex) pulmonary injury. Kutz et al”, in order
to further address this type Ill theory, analysed sera from
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59 cotton textile workers for precipitating antibodies to
aqueous exctracts of cotton bract. No true precipitating
antibodies to these extracts could be detected, which is
in accordance with the findings of the present study.

The statistically significant decrease observed in
RBC, Hb and Ht after cotton dust exposure suggests a
haemolytic reaction. There have been only a few studies
on the haemolysis produced as a toxic effect of microbial
contaminants of cotton. Hoult et al*® reported on the
hemolytic activity of Bacillus pumilus and Bacillus cereous,
which they isolated from the air of a Lancashire cotton mill.
The activation of the alternative pathway or of the lectin
pathway of complement may contribute in the initiation
of haemolysis®. The significant increase of C3c and C4
observed could play a role in this case. No explanation
can be offered for the cause of the statistically significant
increase of MCHC that was observed.

A statistically significant increase in polymorphonu-
clear leucocytes in the blood of cotton workers under
study was observed after cotton dust exposure. According
to Snella and Rylander®®, exposure to endotoxin causes
an accumulation of neutrophils in the lungs and in the
airways. The initial phase of this accumulation is caused
mainly by a chemotactic factor secreted by alveolar mac-
rophages, which are the main cells in the lung responsible
for the defense against cotton dust®'. This secretion of
chemotactic factor is present up to four hours after the
exposure. The increase in polymorphonuclear leucocytes
observed in the blood of cotton workers in the present
study, which is in concordance with the observations
of other investigators, probably reflects the migration
of neutrophils from the venous marginal pools into the
respiratory epithelium32. This finding is in agreement
with the report of Bomski et al* that workers in a cotton
mill where the dust contained a large number of gram
negative bacteria and endotoxins showed an increase in
the number of blood neutrophils during the shift.

The statistically significant decrease in lymphocytes,
eosinophils and monocytes observed after cotton dust
exposure in this study could be explained by their partici-
pation in the inflammatory cascade which takes place in
the respiratory system after cotton dust exposure3.

A significant increase was observed in the number
of platelets, which probably reflects the mobilization of
platelets in order to aggregate in the pulmonary vessels
and participate in the inflammatory response’. These
findings were in disagreement with those of Bomski et
al®, who showed that the number of circulating platelets
in card room workers decreased over the first working



PNEUMON Number 4, Vol. 22, October - December 2009

day of the week. This decrease was considered to be de-
pendant on intravascular complement activation. Some
authors have suggested that platelets are involved in the
feeling of chest tightness among cotton workers, the
hallmark of byssinosis during the first working day. They
hypothesized that this feeling is a result of the accumu-
lation of platelets in the pulmonary capillaries, caused
by endotoxin antibodies. This phenomenon has been
demonstrated in animal models®4, Platelets accumulate
in the interstitium and airways of the hamster lung after
endotoxin exposure®. In guinea pigs this accumulation
reaches a peak around 2 hours after exposure, after which
the values gradually return to normal’. The increase in
platelets observed in the workers in the present study is
believed to follow the accumulation of platelets in the
pulmonary capillaries and probably reflects a compensa-
tory increase after their consumption.

The increase in IgG and IgA, and the probability of
complement pathways activation (both classical and
alternative), combined with the possibility of haemolysis,
support the hypothesis of type Il hypersensitivity similar
to drug induced hypersensitivity. However, the hypothesis
cannot be rejected that other cotton workers developed
type | hypersensitivity left the work. It is possible that
because the composition of cotton dust is multifactorial,
workers in different factories may develop other types
of hypersensitivity (i.e. type lll or IV) depending on the
toxic content of the dust and the individual sensitivity
of each worker.

Finally, it must be kept in mind that all these hypotheses
need further investigation, because the diurnal variations
of most of the parameters measured in individuals work-
ing under difficult circumstances may also play a role in
haematological and immunological changes.

The changes over the 4-hour time period in the blood
of control group were different from those of the cotton
workers and these could be simple diurnal variations of the
measured parameters (i.e., PCT, MPV, C1q, C5, B-factor).

The level of cotton dust level, which was 0.8mg/m?
was below the safety limit of 1mg/m?, indicates that the
changes observed in the cotton workers were not associ-
ated with a high level of cotton dust, but with the cotton
dust content and its toxic ingredients.

CONCLUSIONS

The haematological and immunological changes
observed in the blood of cotton workers during the shift
may be interpreted as follows:
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1. After cotton dust exposure an inflammatory cascade
takes place with the participation of polymorphonu-
clear leucocytes and platelets, which are increased,
and lymphocytes, eosinophils and monocytes, which
are decreased in the circulating blood.

2. Theincrease in IgGand IgA that was observed could
reflect an immune response of the respiratory mu-
cosa.

3. An acute phase reaction occurs, with an increase of
acute phase proteins: a2macroglobulin, haptoglobulin,
fibronectin and fibrinogen.

4. Both the classical and the alternative complement
pathways are activated, as indicated by the increase
in C3c and C4 and the decrease in C1q and B-factor.

5. Thereisa possibility of a degree of haemolytic reaction,
as indicated by the decrease in RBC, Hb and Ht.

6. Thereis no evidence of type | hypersensitivity in the
population under study, as shown by the lack of a
high level of total IgE, and absence of specific IgE.

7. The lack of CIC suggests that there is no type Ill hy-
persensitivity in the population of cotton workers.

8. ltis considered that, after cotton dust exposure, a type
Il hypersensitivity is developed in the population under
study, similar to drug hypersensitivity. The elements
of this are: i) the evidence of an acute phase reaction,
ii) the increase in the IgG and IgA, iii) the probability
of activation of classical and alternative complement
pathways, and iv) the likelihood of haemolysis.
Type Il hypersensitivity, which is a complicated phe-
nomenon, may be triggerered by the presence of an
antigen or antigens present in the cotton dust (i.e.,
endotoxins, tannins or others).

9. Further studies are required in different working places
in order to evaluate all of the above hypotheses.
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MNEPIAHWH. Napovcialetal omavia nmepintwon acevoulc, mou
avémtu€e moAamAd amootipata amd Candida albicans peta amo
XEIPOLPYIKN eméuPacn S10upnBpPIKAG EKTOURG TOU TPOCTATH, Yia
kaAoOn unepmacia. H avantuén Toug 6To YevvnTIKO GUGTNMA,
TEPUTPWKTIKA, SEPUATIKA KAl 0TOV MVEVOVA, AVTILETWITIOTNKE
(PAPHAKEUTIKA KAl XEIPOUPYIKA. H ERPAvIOn pHoVPOUG amoCTHHATOG
ue Candida albicans éxel meplypagei. Opwg gival n mpwtn mepintwaon
olyXpovng EUPAvIoNG amocTnUATwY o€ S10POPETIKA GUGTHHATA.
Mveiuwyv 2009, 22(4):331-333.

EIZArQrH

H Candida albicans sival o ouxvétepa amopoOVWPEVOG HUKNTAG OTaA
Seilypata oUpwv voonAevopévwy aoBevwy og mTocooTd 50-70% evw ol
ouXVOTEPOL TTAPAYOVTEG KIVOUVOU TTOU GUMPBANOUY OTNV EUPAVION AUTAS
gival, n xopriynon 1oxupwv avtiBloTiKwy, N SUXVA xpron Kabstripwy, n
avénon tou aptBpoL Twv d1afnTikwv KABWE KAl TWV AVOCOKATACTAAUEVWY
aoBevwv mou anartovv emepPatikég dtadikaoiec'. MooooTo 1,3% amod autolg
Ba mapoucidoouv CUCTNUATIKH HUKNTIOON €(TE HEOW AlaTOYEVOUC S1aoTIO-
PAG €ite péow aviovoag Aoipwén?. Emmlokéc tng Aoipwéng anod Candida
albicans 0To oUPOTIOIOYEVVNTIKO CUCTNA, TTOU £X0UV TIEPLYPAYEI ival, N
EUPLUONUATWENC TTUEAOVEPPITIOA, TO TIEPIVEPPIKO AMOCTN A, TO ATTOCTN A
TOU TTPOOTATN, TO AMOCoTNHA TNG EMOIOUNISAC KAl N VEKPWON TWV VEQPPIKWY
ONAWV3>. EvioTe ol EMIMAOKEC AUTEC TTAPATNEOUVTAL 0Ta TTAdioIa KATTOLAG
OUPOAOYIKNAG EVOOOKOTTIKNG TTPAENG KAl N AVTIPETWITION TOUG TTOAAEG POPEC
anattei Tov ouvéuaoud PAPUOKEUTIKAG Kal XEIPOUPYIKNG Oeparmeiac®.

MEPITPA®H THX NEPINTQXHX

Avépag nAikiag 80 eTwv pe 10TOPIKO cakyxapwdoug Siapritou turmou I
- IvoouAivoe€aptwpevou amod 12etia, mpoorABe 0TO VOOOKOMEIO HaG UE
Suooupia, TOGVO 0TNV TTEPUTPWKTIKH TTIEPIOXT KAl OTOV AploTePS OpxL Mpv
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amno 15 nuépeg eixe umoPAnBei oe SloupnBpikr MpooTta-
TekTOM AOYW umtepmAaciac tou mpooTdrtn. Katd tnv
KAWvIKA €€€taon avayvwpiodnke emwduvn kAuddlouoa
S10yKwon oTov aploTePd OpxL, AMOOTNUA OTNV TIEPITPW-
KTIKN Teploxn kat Beppokpaacia 38,5 °C. YmoAROnke oe
UTTEPNXOYPAPIKO EAEYXO VEPPWY, 0UPOOOXOU KUOTEWC,
Opxewv 61ou Kat Slamotwlnke Amia didtacn MUENOKaA-
AUKIKOU OUOTHMATOC aploTePd, auénuévo UTTOAEIUA
oUpWV KABWE KAl ATTOCTNATOTIOINON TNG KEPAANG TNG
emdidupidag aplotepd. O Bloxnuikdg éNeyxog avedelée
ehappd avénon tng oupiag 50mg/dL kat Tng KpeaTvivng
2,1mg/dL, ta Aeukd alpoo@aiptla petpriBnkav 18.000
K/uL kat to odkxapo aipatog 280 mg/dl. TomoBetrOnke
KOBETAPAC KUOTEWC KAl TO UTTOAEIPA OUPWV HETPNONKE
550cc. EyIve TAPOXETEUOT TOU TIEPIVEIKOU AMOCTHUATOG
mou anédwoe 700cc OOV evw KpiBnke avaykaia Kal n
apLoTePr] OPXEKTOUN AOYW TOU peyEBOUE TOU amooTHUA-
TOG, TNG PeyAAng nAikiag kat tou cakxapwdn Siapitn. Ta
UALIKG 0TANBNKAV yia KAAALEPYEL. TNV 5" PETEYXEIPNTIKN
NUéPa kat evw o acBevig Adpupave evopAéPia avTifiwon
ciprofloxacin 800mg/24h kat petpovidaldAn 1500mg/24h,
avémTtuée éva HIkpo anmdoTnua oto 8e€1o Bpayiova mou
TIOPOXETEVTNKE L€ TOTIIKN avaloOnaia.

Ta amoteAéopata amod TIG KAAMEPYEIEG TWV UAIKWV
avédel&av Candida albicans evw n 1otoloyikr e€€taon
Tou SElyHaTOC TNG OPXEKTOUNG AVAPEPEL VEKPWON TNG
Ke@aAng Tng emoiduuidag pe avantuén KokKIwSoug
10TOU TIEPIPEPIKAL.

H Bepameia Sapopomolribnke og pAoukovaldin
400mg/24h evbo@AePiwg kal TalopmakTaun — mmepa-
KIANivn 12gr/24hTnv 10" pETEYXELPNTIKA NUEPA KAl EVWD
0 a00&VN( €iXE Mo OMAAN METEYXEIPNTIKNA TTOPEiQ, TTa-
pouaciace uPnAd MupeTd 39°C, piyog, Suomvola npepiag
Kat muwoén andxpepdn. Aeukokuttdpwon 22000 K/ul pe
otpo®r Tou déova npog Ta 6e€1d, kpeativivn 1,8g/dL kat
odkxapo aipatog 200mg/dL Suokoha eleyxouevou e
Xopnynon wooulivng Taxeiag Spdong, ATav Ta amoTeAé-
OMATA TWV EPYACTNPIOKWY TOU EEETACEWV.

EAA@BNnoav kaAAEpyeleg AiaTog, oUpwWV Kal TTUEAWY
omou kal amopovwenke Candida albicans evw Ta euprjua-
Ta ¢ SievepynBeioag aovikng Topoypagiag Bwpakog
NTav eVOEIKTIKA AmOCTNUATOTTOINUEVNC KOIAOTNTAC GTOV
avw Aofd Tou aplotepou mvelova. Tn 13" HeTeyXElpN-
TIKA NUEPA AOYW TNG TAXEWG EMOEIVOUEVNG YEVIKNAG
TOU KATAOTAONG KAl TNG N avTAmoKpIong TNV aywyn
uroPAnOnke oe aploTtepri AoPektoury. NoonAeubnke 10
nuUépeC Aappavovtac evoo@Aeiwg houkovaloin 400mg
NUEPNOiwg evw Katda tnv €060, TOU opnyNONKe amo Tou
o1épaTOC PAouKovaldAn 100mg yia éva prva.
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2YZHTHZH

Ta KAIVIKA CUUITTWHOTA TNE UUKNTIOoNG TOU oupoTioln-
TIKOU gival HAAAOV aoa@r VW N ONUAGIA TOU ATTOIKIGUOU
mapapével anpoacdloplotn. Oupoloyikoi acBeveic e
ocakxapwdn S1aPATN o€ MOC0CTO 77% €xouv BeTIKN OF
Candida xkaA\iépyela oUpwV N omoia OpWC gival aduvatov
va Slaxwpioel Tov amho amolkiopd TNG oupodOXOU KUOTEWS
amno tn Aoipwén. H amégpa&n Tng pong Twv oupwv TTou
napatnpeital otnv kahoriBn unepmAacia Tou TPOoTATN
kat otn Aibiaon kaBwg kat N AVGN TNG CUVEXELAG TWV LOTWV
LATPOYEVWCE N META ATTO TPAUUATIONO MBavoAoyoUvVTal WG
YEVECIOUPYA AITia YIa TNV EUPAVICT CUGTNMATIKAG VOCGOU'.
MéepoVWUEVEC aVaPOPES TIEPLYPAPOUV ETTIMAOKEG aTTd TO
OUPOTIOIOYEVVNTIKO OTIWG, onyatuia and Candida a., To
TIEPIVEPPIKO OO TNHA, TO ATTOOTNA TOU OTIEPHATIKOU
TOPOU KAl TOU MPOOoTATN KABWC¢ Kal Twv emSIGLIdwy
META amd oupnTNEOCKOTNON, N S10UPNBPIKH EKTOUN TOU
MPOOTATN®. ZTNV TTPOOTIABELN PAG VO CUGKETICOUE TNV
npéoeatn SloupnBpIKN EKTOUN TOU TIPOCTATN UE TNV
avamntuén Twv mMOANATAWY armooTNUATWY, Bewpou e oTL
TO UETEYXELPNTIKA UEYANO UTIOAEIA OVPWV 00K ynoE
o€ oupoloipwen pe anmdtoko oeia emdidupitida, péow
TAAIVOPOINONG ATTO TOUC EKOTIEPHUATIOTIKOUC TTOPOUG KAl
TOV OTTEPUATIKO TOPO Kal amooTnaTonoinon autng. Ev
ouvexeia e aipatoyevn Slacmopd e€nyeitat n eppavion
QUTNAG O€ QMOUOKPUOUEVEG TTEPLOXEG.

Mpoo@ATEG LEAETEC AVAPEPOULV LA OTPOPH OE AAAA
€idn un albicans énwg C.glabrata, C. Tropicalis, C. Parapsilosis
n omoia mapatTnPEital og TOANA PPN, YEYOVOC TTOU TEIVEL
va aANael ta emdnuioAoyikd dedopéva'. H amouacia dpwg
karmotag 1dlaitepng kat evaiocBntng Sokipaciag poutivag
yia tn Sidyvwon twv Aolpwéewv anod Candida emBAaNhel
TNV avayvwplon mpodlaBecIKwy mapaydvTwy yia cuatn-
patiki Aoipwén, mou pmopouv va xpnoiponolnBolv wote
va evtomnioouv acBeveig mou Siatpéxouv uPnAo kivéuvo
npooPolic. H kaBuotépnon otnv évapén Tng Bepamneiag
META amo TNV AN BeTIKNG KAANIEPYELOG £0TW Kal 12wpn
Sumhaotdlel tn mBavotnta Bavdatou' Tnv uPnAdTEPN K-
Aota Bvntétnta epgavilel n C. Tropicalis kain C albicans
pe moooaoTto 32% kat 30% avtioTtola'.

H avTIPETWITION TWV MUKNTIACEWY OLVIOTATOL TOCO OTN
XELPOUPYIKN 000 Kal 0TN QAPHAKEUTIKN Bepaneia yia ta
TIEPIOOOTEPA OPYaAvVaA OTOXOUG TToU TTIPooailovTal.

H ouoTnuatikn puknTioon ouvodeveTal amo vPnAn
voonpoTNTa Kal BvnTéTNTA OE TIEPIMTWOELG KaBuoTEPN-
MEVNC aVTIMUKNTIOOIKAS aywynic. EISIka yia Ti Aotuwéelg
TWV EMKOUPIKWYV yevvnTiKwy adévwy and Candida kaitn
Snuiovpyia amooTAPATOC Ol TTPAOPATEG KATEVOUVTHPLEC
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0o0nyieg TPOTEIVOUV TNV XEIPOUPYIKH AVTILETWITION AU-
Twv og ouvduaopod Pe T Xopriynon eAoukovalding we
PAPHAKO EKAOYNCE.

H én undpyxovoa ve@pIkr avemapKela Tou acBevn
nrav o Bacikdg Adyog mou mpoTiuiOnke n eAoukovaldoin
€VavTl TNG appoTePIKivNG-B dedopévou ot mavw and to
50% autwv mou Aapudavouv appotepikivn-B odnyouvTal
o¢ o&eia veppikn avemdpkela™. EmmAéov n @Aoukovaloin
EMTUYXAVEL UPNAEG CUYKEVTPWOELG OTA 0UPA KAl TOUG
lOTOUG, €X€l ENAXIOTEC TTAPEVEPYEIEC Kal Bewpeital To
QApPAKo eKAOYNC Yla acBeveic mou Aaupavouv mpwtn
@opd Bepareia pue aldAect.

H am\r) mapoxéteuon twv amootnudtwy dgv @ai-
VETAL VA Eival ATTOTEAECUATIKI KAl OTIC TTEPIOOOTEPEC
TEPUTTWOELC ATIAITEITAL KAL N APAipeDT TOU 0pydvou>4'3,

333

MoTtevoUpE 0TI N dSnUIoUPYIa ATTOCTAIATOG TOCO OTO OU-
POTIOIOYEVVNTIKO CUOTNIA OO0 Kal EKTOC AUTOU, EMIPBAAEL
Tov opBoloyIko Tpomo aglohdynaong pe pIJIKA XEIPOUPYIKN
QVTIPETWITION AUTOU KAl OXL TNV ETT{ LOKPOV VA0V TIPOG
AVTATTIOKPION TNE APUAKEVTIKAC aywync, Aaupdavovtag
UV TNV KabuoTépnon éw¢ tn dildyvwon tng vooou,
aAAA Tig uTToKEipEVEG TaBn el Tou acBevr) (avoookata-
oToAR, cakxapwdng dtlaBntng). H mapatripnon pag autn
ouVASEL Kal e TNV TIAEIOVOTNTA TWV W¢ TWpPa Snuoaoleu-
MéVwv case report aAAd Kal Twv avabewpnuévwy odnylwv
yla tnv Beparneia Twv Aopwewv anod Candida®557,
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SUMMARY. The rare case is presented of a patient who developed
multiple abscesses from Candida albicans after transurethral resec-
tion of the prostate gland for benign prostatic hyperplasia. The
abscesses developed in the urogenital system, the anorectal region
and the lungs, and also subcutaneously. They were treated both
surgically and with medication. Solitary abscess as a manifestation
of candidiasis is well documented, but to the best of the authors’
knowledge this is the first report of multiple, synchronous abscesses
in different systems in a patient with systemic candidiasis. Pneumon
2009, 22(4):334-336.

INTRODUCTION

Candida albicans is the fungus most commonly isolated from the urine of
hospitalized patients, accounting for about 50-70% of cases. The most com-
mon predisposing factors for C. albicans urinary infection are antimicrobial
therapy, diabetes mellitus (DM), immunosupression and the presence of an
indwelling catheter.! Fungal infection has also been reported after urological
instrumentation. Of patients with C. albicans in the urine, 1.3% will develop
systemic infection due to either haematogenous or ascending spread.?
The urological complications of C. albicans infection are emphysematous
pyelonephritis, perinephric abscess, prostatic and epididymal abscess and
papillary necrosis.>> Management of this kind of infection usually requires
a combination of medical and surgical treatment.®

CASE REPORT

An 80 year-old man with a 12-year history of insulin dependent DM
presented with fever, dysuria, pain in the perineum and a left scrotal
swelling. These symptoms and signs had developed gradually following
a transurethral resection of the prostate gland for benign prostatic hyper-
plasia, performed two weeks earlier. Clinical examination revealed a fever
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of 38.5°C, swelling and tenderness of the left side of the
scrotum and a fluctuating inflammatory mass in the
perineum. Ultrasound (US) examination of the kidneys,
bladder and scrotum revealed mild left hydronephrosis,
an increased residual urine volume and an abscess in
the head of the left epididymis. The white blood cell
count (WBC) was 18,000 K/pL, and serum creatinine was
2.1 mg/dL, urea 50mg/dL and glucose 280 mg/dL. An
indwelling catheter was placed, and the residual urine
drained, the volume of which was 550cc. The patient was
started on ciprofloxacin 800 mg/24h and metronidazole
1500 mg/24h intravenously (iv). The perineal abscess was
drained and left orchidectomy was performed under gen-
eral anaesthesia. On the 5" postoperative day the patient
developed a small subcutaneous abscess on the right
arm which was drained under local anaesthesia. Culture
of the pus from the abscesses developed C. albicans. The
iv treatment with ciprofloxacin and metronidazole was
replaced with fluconazole 400 mg/24 h and piperacillin-
tazobactam 12 gr/24 h. The patient became afebrile, but
on the 10t postoperative day he again developed a high
fever, 39° C, with chills, shortness of breath and purulent
expectoration. The WBC was 22,000 K/uL with a shift to
the right, serum creatinine was 1.8 mg/dL and glucose
200 mg/dL. The serum glucose levels remained high and
difficult to control with rapid-acting insulin. Blood, urine
and sputum cultures all developed C. albicans. Chest com-
puterized tomography (CT) with iv contrast revealed an
abscess in the upper lobe of the left lung. Because of the
patient’s gradually deteriorating general state and lack of
response to conservative treatment a left lobectomy was
performed, after which he had an unenventful recovery
and was discharged on the 23" postoperative day on oral
fluconazole 100mg/day for a month.

DISCUSSION

The clinical symptons of urinary fungal infection are
vague and the significance of C. albicans colonization
remains undefined. Urological patients with DM have a
77% positive urine culture rate with C. albicans, and it is
difficult for the clinician to discriminate between simple
colonization and infection. Bladder outlet obstruction due
to benign prostatic hyperplasia, lithiasis and tissue trauma
have been proposed as causative factors for systemic
candidiasis."” There is documentation of complications
in the urogenital system such as abscesses in the kidney,
seminiferous duct, prostate gland and epididymis, and
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systemic candidiasis after ureteroscopy or transurethral
resection of the prostate.?® A possible explanation of the
route of spread in the reported case could be coloniza-
tion of residual urine and reflux into the vas deferens,
leading to urinary infection and abscess formation in
the epididymis. Thereafter haematogenous spread led
to abscess formation in remote places.

Recent reports show a shift to species of Candida
other than C. albicans, such as C. glabrata, tropicalis and
parapsilosis'. Abscence of a specific test for the diagnosis
of candidiasis requires a high index of suspicion based
on the predisposing factors on the part of the clinician.
Prompt, correct diagnosis is necessary in order to avoid
the high mortality rate of this infection. It has been shown
that a delay of even 12 hours in treatment of candidiasis
after a positive culture could double the mortality.”? C.
tropicalis and albicans have the highest lethal conse-
quences among the species of Candida, with mortality
rates of 32% and 30% respectively."

The management of systemic fungal infections requires
a combination specific antibiotic treatment and surgery
of the affected organs. More specifically, the American
Guidelines recommend that fungal infections of acces-
sory sex glands should be treated by a combination of
fluconazol and surgical management.®

Ampbhotericin B, is contraindicated in the presence,
as in the reported case, of renal dysfunction, as it can
lead to renal failure at a rate of up to 50%." Fluconazole
can achieve higher tissue and urine concentrations with
fewer complications and is considered the treatment of
choice for patients who have never recieved antifungal
treatment.®

Simple drainage of the affected organ appears not to
be an effective method of treatment, and in most cases
removal of the organ is required.>®" Fungal abscesses
in urogenital and in other systems, require aggressive
surgical management and early iv antifungal treatment
to overcome the comorbidities and the high morbidity
rate that always accompany such cases.
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Evsiagpépovaa Mepintwon

AmEIKOVION 0TV LATPIKN Tou Bwpaka:

BaGIKOKUTTAPIKO KOAPKIVWHLA TTVEUIOVO
Mia ondvia maBoAoyiki oviotnta

Xprotogopo¢ Kwtovhac'
Kwvotavrtivoc YaBakn¢
Anpntpio¢ Zapmaliwng
Fewpytog Aaovutidng'

'Owpakoxelpoupyikr KAvikn
Tveupovoloyikr Khvikn

*MaBoAoyikr Khwvikn

levikd Itpatiwtikd Noookopegio ABnviv

Aé€arg- Khadua:

- Baoikokuttapiké kapkivwpa

- Mn pIKpOKUTTAPIKO KapKivwa mvedpova

- Xelpoupyikn

- AouviiBn kakon6n veom\aopata Tou nvelpova

AMnMoypagia:

Xplotdgopog Kwtovhag, MD, PhD, FETCS, FCCP
Knetoiag 38, Aumehoknmot

11526 Abrjva

TnA: +30 210 7782220

Fax: +30 2107772329

E-mail: info@kotoulas.com

Avépag 59 eTwv MpooiABe pe eppévouceg MoIPWEELC AvamTVEUCTIKOU.
1N Bpoyxookdémnon diamotwinke n mapouacia evéoaulikng palag, n
oroia améppaoce HePIKWE To Se€1d néco Bpdyxo (Eikdva 1). Ot aovikég
TopOYpPaYieg Bwpaka, EYKEPANOU Kal KOIAIOKAG Xwpag, KaBwg Kal To
omvOnpoypdenua ootwy, dgv amokdlvpav petaoTtacelg (Eikova
2). NpaypatomoinKe XEPOUPYIKH EKTOMN Tou Avw Kal pécou Aof3ou
XWPIC EMITAOKEG Kal TEKUNPIWONKe N Stayvwon Tou BacIKOKUTTAPIKOU

EIKONA 1. H BpoyxooKomnon onTikwy VWV amoKaAUTTel eVOOAUAIKA pala pe
aképalo umepkeipevo emoOnAio, n omoia mpokalei amépadn tou de€lov péocou
MoPou katd 90%, mepimou 1-1,5 cm amod v €KQUOH Tou. To BPoyxIKO EKmAupa
amoKAAUYE KapKiVWHa K TAAKWOWY KUTTAPWV.
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KapKivwpatog, otadiou la (Eikdveg 3 kat 4). XopnynOnke
CUMTMANPWMATIKA XNUEoBepameia, aAAd o acBevn¢

EIKONA 2. Aovikr Topoypagia Bwpaka [ Tapousia mveuo-
VIKwV 8inBrioewv oTo 6e€16 Avw Kal péco Aofo.

EIKONA 3. MIKpOGOKOTIIKI] EIKOVA TOU BAGIKOKUTTAPIKOU GYKOU
arno 1o Bpoyxikd auvAd (H-E x25).
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KaTéAn&e peta amo 3 xpodvia.

EIKONA 4. MIKpOGOKOTTIKI) EIKOVA TOU BaGIKOKUTTAPIKOU GYKOU,
0 omoiog TPoe&ExeL amd To BPOYXIKO AUAS. Ta VEOTTAACUATIKA
KUTTAPa TTEPLEXOUV UTIEPXPWHATIKOUG TTUPHVEG LIE TIEPLPEPIKN
nacoaloeldn Sidtaén. Emiong, maparnpeitat makwéng Stago-
poroinon evtdg Twv Kuttapikwy cuvabpoicewv (H-E x200).
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A 59 year-old male presented with persistent pulmonary infections.
Bronchoscopy revealed an intraluminal mass that partially obstructed the
right middle bronchus (Figure 1). CT scan of the chest, brain and abdomen,
and full bone scan showed no metastasis (Figure 2). At surgery an uncom-
plicated upper and middle bilobectomy was performed and the diagnosis
was established of basaloid carcinoma, stage la (Figures 3 and 4). Adjuvant
chemotherapy was administered, but the patient died 3 years later.

FIGURE 1. Fiberobronchoscopy showing an intraluminal mass, with intact overly-
ing epithelium, causing 90% obstruction of the right middle bronchus approxi-
mately 1-1.5 cm from its origin. Bronchial brushing demonstrated squamous cell
carcinoma.
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FIGURE 2. Chest CT scan demonstrating the presence of pul-
monary infiltrations in the right middle and upper lobes.

FIGURE 3. Microscopic image of the basaloid tumour from the
bronchial lumen (H-E x25).

FIGURE 4. Microscopic image of the basaloid tumour from the
bronchial lumen. The basaloid cells contain hyperchromatic
nuclei and show peripheral palisading. There is also squamous
differentiation within the tumour nests. (H-E x200).
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OAHrIEZ MPOXZ TOYZX ZYITPAOEIX
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Etaipeia kat tnv EAAnvikn BpoyxoAoyikr Etaipeia.

To meplobIko SéxeTal epyaocieg yia kpion und tnv npo-
0moBeon o611 Sev €xouv SNUOOCIEUTEL OAIKA I LEPIKA N
Sev éxouv umroPAnBei yia dnuoacicsuon arov. Epyaocieg
pe mapodpola dedopéva mpémel va urmof3aAAovTtal Tau-
TOXPOVA UE TO XEIPOYPAPO Yl EKTIUNON Ao TNV Ou-
VTOKTIKA emitponn. To meplodikd dev evBappULvel TNV
UTTORBOAN TTEPIOCOTEPWV ATTO TOU EVOC ApOPOU yia UAL-
KO TN¢ idlag pehétnc.

Ta dpBpa ta omoia dnpooisvovtal mephapfdvouv: 1)
apBpa cuvtaéng (ocuvriBwg KATOTIV TTPOOKARCEWC, 2-4
oelideq), 2) avaokomioelg (20-30 oelideg), 3) MPpwToE-
Tuma apBpa PACIKAC Kal KAIVIKNG épguvag (20-25 oe-
Aideq), 4) evliapépouoeg mePIMTWOELG (5-8 ogNideC),
5) e1d1kd apBpa (8-10 oelideg) Kal 6) ypAupaTa GTOV
ek&OTN (LExPL 500 Aé€elg kat 5 avagpopég). Kabe apbpo
TPETTEL v OUVOSEVETAL, EKTOC amd TNV EAANVIKA Kat
ano tnv anddoon ota AyyAhikd. Mpémel va gival Saktu-
Aoypagnuévo og SIM\O SidoTnua Kal pe meplbwpto 3
€K. TIPOG OAEC TIC MAEVPEG. Ta Keipeva MPETEL va gival
YPOUUEVA oTnV KaBopholpevn YAwooa, Pe 18laitepn
npoooyxry otnv opBoypagia kat Tn cuvtaén. Ot cuy-
YPOQEIG TPETEl va aKoAOUBOUV TIG OXETIKEG UTTOSEIEEIG
Twv “Uniform Requirements for Manuscripts Submit-
ted to Biomedical Journals mou &dnuoocievtnkav amo
Vv International Committee of Medical Journal Edi-
tors (http://www.icmje.org)” kai tTn diakripuén Tou Hel-
sinki (Declaration of Helsinki).

O1 gpyaociec umodA\ovtal NAEKTPOVIKA HECw email
otn S1evbuvon: pneumon@hts.org.gr padi pe tn oxe-
TIKA €mMOTOAR (cover letter) 6émou Ba avagépovrat:
o TitAo¢ Kkal 1o £idog TN gpyaciag, oTL Sev €xel uTio-
BANOsi yla dnuoacisuon aAhou, 6TL OAoL Ol CUYYPAPEIG
€xouv Slafdoel kal amodexTel TO KeipeEvo TNG Epyaciag,
Kal o€ epinmtwon amodoxn¢ yla dSnuoacisuon, 0Tt peTa-
PE€pouv To copyright oto ePLOBIKO.

2& KABe epyaocia nmephapPfdvovral kal umoBdAlovtal
oe 181aitepn oelida o€ popery Word doc rj PDF ta ma-
PAKATW:

1. Mpwtn oeAida. e autr mep\apBavovTtal Katd ogl-
pa:

a) O TitAo¢ (CUVOTITIKOC Kal TTANPOYOPIAKOC) He TTe(d
YPAUUATA KAl YE EKTAON OXL HeEYaAUTEPN amd 10 Aé&elC.
3 € TIEPITITWOELG TTOU €ival avAyKn o TITAOG va TTEPIAA-
Bavel meplooodTEPA OTOIXEIO PTTOPEl VA UTTAPXEL Kal
unoTithog, B) Ta ovéuata (uéxpt 10) kat n eldikéTNTA
TWV CUYYPAPEWV OTNV OVOUAOTIKN Kal T 6€on Toug,
y) To ipuua and 1o omoio mpoépxetal n dnuoocisuon

€@’'600V TIPOKELTAL VIO TIEPAUATIKA Epyacia rj mapou-
olaon evllagpépovtog meplotatikoy, 6) To dvoua, n
TaxuOpopIKr Kat NAekTpovikn S1evBuvon kabwg Kat
TO TNAéPWVO ToU UrrelBuvou yia Tnv aAAnAoypagia pe
TO TEPLOSIKO CUYYPAPEQ, OTO KATW HEPOC TNG OeAidag,
€) MBavég mnyéc xpnuatodotnong, ot) TpEXovTa TiTAo
HEXPL 40 XapakThpwV (cupmepapBavopévwy ypau-
patwv Kat dtaoctnuatwy) Kat {) tov ouvoAiké apiBud
Aé€ewv TOU Kelpévou.

2. H mepiAnyn mpémel va €xel éktaon UExpL 250 Aé€eig
Kal va TTEPIEXEL TO OKOTIO, TN MéB0SO, Ta Baoikd amo-
TeEAéOPATA KAl TO CUPTIEPACMATA TNG €pyaciag. XTo
TéNo¢ NG mMePiAnYNng mpémel va avaypd@ovtal Tou-
Naxlotov 5 Aééeig-kAeibia kal oUPPWVA HE EKEIVEG TTOU
nipoteivel n US National Library of Medicine’s Medical
Subject Headings (MeSH) browser at http://www.nIm.
nih.gov/mesh/meshhome.html

3.To KUplo owpa NG Epyaciag, ep’éoov TTPOKELTAL YIa
EPELVNTIKA €pyaoia, MPEMeL va TEpIAapBAavet:
Eicaywyn

MNepA\apuPdavel cuVONTIKA TNV AlTiohoyia TNG UEANETNG
Kal TN OXETIKA undpyxouoa {NTNon. Ag TTpEmel va TiepI-
Aappavel evpripata Kat armoTeAéopata.

MéBobo

H peBodoloyia mpémel va meplypA@ETal UE CAPRVELQ
WOTE O aAvayvwotng va gival BERalog yia tov Tpomo
e&aywync Twv amoteAeopdtwv. H Béon (MOAn, mepioxn,
XWPA) TOU TTAPACKEVAOTOU TIPETIEL va avagépeTal. Ot
povadeg pétpnong mpémnel va ival ekeiveg tou Sl. MNpo-
KEIMEVOU Yla QAPUAKQ, TIPETTEL VA AVAPEPOVTAL OL XN-
MUIKEG OUCIEG KL OXL TO EUTTOPLKO OVopa. Ol OTATIOTIKEG
AVAAUOEIG TIPETTEL VA AVAPEPOVTAL AETITOUEP WG,
AmnoteAéouata

Mpémel va TapouclaocTouV [E AOYLIKH OElpd OTO KEie-
VO, TOUG TTIVAKEG Kal TIG EIKOVEG. Ol CUYYPAPEIG TIPETTEL
va amo@elyouv TNV enavainyn twv 18iwv amotele-
OMATWY, 16iwg PeETA&L TOU KEIPEVOU, TWV TIIVAKWVY Kal
TwV €IKOVWV. Agv TpEmel va mepINaPBAvVETAL HEPOC TNG
ou{Atnong.

2vlnmon

ZeKIvrioTe mapouoldlovtag Ta véa Kal 1o OnNUAvVTIKA
gupnpata tng oulAtnong. ZulNTACTE TA ATTOTEAECHO-
Ta o€ oxéon Pe TNV unmoBeon TG elcaywynic. E§nynote
Kal urrooTtnpifte eupriuata ta omoia dgv avapévoviav
N ivat avtiBeta pe Tnv unmdBeon. H mBavoloyia mpémnel
va gival 600 1o duvatodv Atyotepn. Ae TpEMEL va €mMa-
valappdavovtal ta amoteAéopata. Opoiwg, Sev Tpémel
va avaypdgovtal otn oulitnon euprjpata mou dev
mapatnperifnkav ota anoteAécpata. Mn KAvete mapa-
TIOUTTEG O€ TTIVAKEG KAl EIKOVEG.
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EuxapioTieg

Euxaplotieq mpémnel va amgubuvovtal ota dTopa Ta
omoia gixav aAnBry cupBoAr oTnV €pyacia kal Ta omoia
oupPWVNOoAV UE TA EUPAMATA KAl TA CUMITEPACHATA.
2TIG EUXOPLIOTIEG TIPETIEL VA AVAQEPOVTAL KAl TTNYEG
Xpnuatodotnong.

4. O BIBAoypa@IKOG KatAaAoyog TepIAAUPAvEL TIC
TIAPATTOUTTEG KATA TN OEPA TNG apiBunong Toug oto
Keipevo. H BiBAloypagia amod meplodika mephapfBavel
KOTA O€1pd, OAA T OVOLIATA TWV CUYYPAPEWY, TOV TIAR-
pn Titho Tou apBpou (ue meld oTolKEia), TNV EMioCNUN
OUVTNON TOU TITAOU TOU TTEPLOSIKOU, TO £TOC, TOV TOUO
Kal TNV TPpwTN Kal TeAevTaia oelida tng dnuocisuonc.
Av ol cuyypa@eic gival péxpl €1 mapatiBevtal OAa ta
ovouaTa, €AV €ival pTa 1| MEPIOCOTEPOL TTApATIOE-
VTdl JOVOo Ta Tpia MPWTa ovopaTa Kal akoAouBei, “et
al’, mx. Bouros D, Antoniou KM, Light RW. Intrapleural
streptokinase for pleural infection. BMJ. 2006;332:133-
4. 'Otav n mapamounn avagépstal o€ BiAio i Kepa-
QO GUYYPAMMATOC, AVAPEPOVTAL OTN OEIPA TA OVOUA-
TA TWV CLUYYPAPEWY, O TITAOG Tou ApBpou, ol eKSOTEC,
O TITAOG TOU CUYYPAUMATOG, 0 aplBuog TG €kdoong, o
€KSOTIKOC 0iko¢, N TTOAN 01OV €YIVE N £€KSoon, TO €T0C
NG €kO0o0oNG KAl Ol CEMISEG avVaPOPAG TOU KEIPEVOU, TI.X.
yta BiBAio: Siafakas NM, Anthonisen N, Georgopoulos
D. Acute exacerbations of COPD. Marcel Dekker, New
York, 2004 kai yia kegdhaio o€ BiBAio: Kyriakou D,
Alexandrakis M, Bouros D. Pleural effusions in blood
diseases. In: Bouros D. (editor). Pleural Disease. Marcel
Dekker, New York, 2004, pp. 621-638.

5. Ol GUVTMNOELG TWV OVOUATWY TWV TTEPLOSIKWY AKO-
AouBouv tov katdloyo Ttou Index Medicus (BA: http://
www.nlm.nih.gov).

6. Ol MVAKEG Kal Ol EIKOVEC, TUTTIWUEVA OE EEXWPLoTN
oelida, Tpémel va @EéPouV OTOo EMAVW PEPOC TOV aplB-
MO TOUG Kal 0Tn OUVEXELa ToV TiTAO, T.X. MNivakag 1. Ot
TMVAKEG TTEPIEXOLV TITAO Kal HOvVo opl{ovTieg SIaKpITL-
KEC YPOAUMEG, KABETEC YPAUMEC MOVO OTaV auTO gival
anmoAUTwg amapaitnto. Ot unotithol (AeCavteg) Twv
EIKOVWV KAl TWV oxnuatwv apibuovvtay, m.y. Eikova
1, Zxfna 1 k.o.k. Ot pwTtoypapieg aobevwv Sev TIpEMEel
va gival avayvwpiolueg, ek1dg av autd éxel SnAwOEi
gyypaew¢ amd toug acBeveic. Ot elkdveg Tov yivovtal
Sektég mpémel av gival o€ popon JPEG, TIFF ry EPS.

7. K&Be ouyypag@éag mpémel va €XEl CUMUETAOXEL ap-
KETA OTNV EKTIOVNON TNG EPYACIAG WOTE VA €XEL KAl TN
Onuoola gubuvn. Tétola ocuppeToxr Bewpeitar 1) n
OUAANYN TNC 18€a¢ Kal 0 oXeSIAoNOC TNG MENETNG, 2)
n ouyypaen n n KPITiKA avaBewpnon Tou TTEPLEXO-
pévou Kkat 3) n Tehikn amodoxn TnG umo dnuoocisuon
epyaociac. Kal ol Tpeig avwtépw MPoUTTOOECEIC TIPETTEL
va ouvtpéxouv. H ouppetoxry pévo otnv e€elpeon
XPNHATOdO6TNONG, 1} 0TN CUANOYH) HOVO TWV CTOIXEIWV
N N YeVIKNA emiAePn, && dikalohoyei Tnv 1816TNTA TOU
Ouyypa@EQ.

8. Ads1a dnpociguong. To xelpdypago TPETEL va Ou-
vodeletal amd avtiypago xopriynong adeiag yla ava-
mapaAywyry TPEONYOUUEVWS ONUOCIEVUEVOU  UALIKOU
(elkoveg, mivakeg) R yia dnuooicuon evaiocOntwv mpo-
owmkwv dedopévwy, OTWG gival n avayvwplon acBe-
VWV, KaBW¢ Kal N ava@opd oTIG EUXAPIOTIEG.

9. EpeuvnTikéG Epyacieg ol oToieg €xouv emyopnynOei
OAIKA N peptkd amd Tnv KamvoBlopnxavia kat oxeTi{o-
MEVOUG opyaviopoug 1) Ivotitouta Se yivovtal Sektég
yla dnuooiguon.
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eBdopadwv éxel deikel 6L 56om 640 pikpoypappapiwv/nuépa (xopnyoupevn wg 320 HikpoYPapuHAapLa 3uo popEg Nuepnaing)
od1ynoe o€ peiwan g ouxvotnTag Twv napo&ivoewv alAd xwpiq BEATIwON TNG MVEUHOVIKNG Aettoupyiag (BA.
napdypago 5.1). H peiwon tng d6ong ota 80 pikpoypappdpla dnag nuepnoing Hropel va givat n anoteAeopatikn S6on
ouvVTIPNONG Yla opLopévoug aobeveig. To Alvesco mpénel katd MpoTipnan va xopnyeitatto Bpddu, av Katn mpwiv Xopriynan
NG d6ong Tou Alvesco xel emiong anodetyBel anoteAeapatikn. H TeAkr andpaon wg npog tn Bpadivri i mpwivr xopriynon
g 360NG agrivetal oTnv kpion Tou Bepdmnovtog latpol. Me Tn Xoprjynon Tou Alvesco Ta CUNMT@UATa apxiouv va
BeATidvovTal evtog 24 wpwv. Agou emiteuxBei 0 EAeyxog, n) 56am Tou Alvesco Tipénel va eEaTopkeeTal kat va pubpietat
oTnv eAdx1oTn 3601 rou XpetdleTat yia T dlatipnon Tou anoTteAeopatikol eAéyxou Tou dobpatog. OtacBeveig pe coBapd
Gobpa kwvduvetouv and eEApoelq kat MPEMEL va uMoBAAAOVTAL 08 TAKTIKEG EKTIUNOELG TOU EAEYXOU TOu AoBUATOG,
OuNMEPIAAUBAVOEVWY TWV SOKILATIOVY TNG avanveuoTkrg Aettoupyiag. H au&nuévn xprion BpoyxodlaoTaAtikwy Bpaxeiag
SpdAong yla TNV avakoUPion TwV CUPMTWHATWY Tou doBuatog Seixvel emudeiviwan Tou eA€yxou Tou Gabuatog. Eav ot
aoBeveiq mapatnprioouv 4Tt N avakoulon ané ™ xpron Bpaxeiag dpdong PPoyxodlaoTaATIKGV eival Aydtepo
anoTEAEOHATIKY 1] XpeldlovTal MeploodTEPES EI0TIVOEG and 6,TL cuvriBwg, mpénet va InTroouy Latpikn eE€taon. £€ auth
MV NepMmTwon, ot acbeveiq MPEMeL va enavekTinBouy kat mpEnet va AngBel unéyn n avaykn yla augnpévn avtipAeyuovodn
BepaneuTiki aywyn (Tx. fia upnAdtepn déon Alvesco yia Bpaxeia mepiodo [BA. mapdypago 5.1] 1y évag kikAog xopriynong
ané ToU 0TOATOG KOPTIKOOTEPOESWY). Ot goBapEg eEAPTEL] TOU AOBUATOG MPEMEL va avTIpeTwilovTal e To ouvrien
TPGMo. Ma va avTIHETWMOTOUV 0L EIIKEG AVAYKEG TwV a0BevwY, Oiwg 1 SUCKOAIQ 0TV TAUTOXPOVN TEDN TNG SOCIUETPLKAG
OUOKEUNG He TNV eloTvor, To Alvesco umopei va xpnotporonBei e tn ouckeun agpobahduou AeroChamber Plus. EiSikég
ouGdeg aobevav: Ae xpeldZetal pUBLIoN TG docohoyiag oe NAIKIwpéVoug aoBeveiq 1) oe aoBeveiq e Slatapaypévn
nratikn 1 ve@pikn Aetroupyia. Mpog 1o napdv, Sev undpxouv eMapkr) SlabEatpa oToLXela OXETIKA pie TN Beparteia natdiov
12 eT@V Kat katw pe To Alvesco. 0dnyieq xpriong kat xetptopou: Mpénet va xopnynBolv atov acBevri odnyieq opbrg xpriong
NG SOCIUETPIKIG OUOKEUNG E0TIVOWY. Edv 1) SOOIUETPIKY) GUOKeUT €ival kavoupyla 1 av Sev Exel xpnotpornoneel yia
TEPLOTGTEPO anod pia eRSopAda, mpénet va aneheuBepwBouv Tpelg Pekaapol aTov agpa. Aev anateiral avakivnon mg
OUOKEUNG apoU TPOKeLTal yia SldAupa agpoAupatog. Katd tn idpkela tng elomvoriq o acbevrig mpénel va eivat katd
TPOT(UNON KaBLoTOG 1) 6pBLOG Kat N SOOIUETPLKT) CUOKEUT| TIPEMEL Va KPATIETAL KABETA LE TOV avVTIXELPA TOMOBETNEVO OTN
Baon g, katw ané To akpoPUoto. ZUPBOUAEYTE TOV A0BEVT va apalPETEL TO KAAUHHA TOU AKPOPUOIOU, va TOMOBETHOEL
TN SOOIUETPIKY) CUCKEUT] OTO OTOHA TOU, va KAE{OEL Ta Xe(An YUpw amnd To akpopUalo Kal va el0TIVEUOeL apyd Kat Babid.
Katd ) 81dpKela TnG ELOTIVONG QMG TO OTOHA, MPETEL VA TIECEL TO MAVW HEPOG TNG SOOIUETPIKIG CUTKEUNIG MPOG TA KATW.
3TN ouvéxela, 0 aoBevig MPEMEL va apatpgoel Tn SOOIUETPIKT) TUOKEUT) AN TO OTOA Kal va KPATHOEL TNV avarnvorj Tou
ylanepinou 10 deutepdientari 60o alobdvetat dveta. O acBevrig Sev mpémel va ekmveloet LEoa 0T SOOIUETPIKY TUOKEUN.
TéNog, o ooeavr’]q TIPEMEL va eKTIVEUTEL apyd Kal va snava‘ronoeamccl T0 Kd)\uupu Tou akpoguaiou aTn BEon Tou. To
aKpo@Ualo PEMEeL va kabapiZeTat pe €va oTey VO XapTopdvinAo 1 Upaopa pia opd Tnv eRSopada. H S00IHETPIKY CUOKEUT
Sev npénel va nAévetal iy va tonoBeteitat 0o vepd. Ma Aentopepeiq odnyieg, BA. UANO Oénvm)v Xpriong. 4.3 AvTevaeigelg
Yr(spsumoenmu ot ciclesonide 1} og kdnoto and ta éxkdoxa. 4.4 El&lxtq 10€1G Kal TpoQ! AGEEIG KaTd T
Xprion Onwg pe 6Aa Ta eloTVESHEVa KOPTIKOOTEPOEIDN, TO Alvesco TpEmel va xopnyeitat ue TPoooxN oe uuesvslq ue
£vepy6 1 AavBAvouad MVEUHOVIKY QUUATIWOT, MUKNTIAOIKEG, LOYEVELG 1] BAKTNPLAKEG AOHWEELG KAl HGVO 0TIV MEPIMTWON
ou oL aoBeveiq autoi Bepamnevovtal eNapkws. Onwg pe OAa Ta elOTIVESEVA KOPTIKOTTEPOELDN, TO Alvesco Sev evdeikvutal
07Tn BepaneuTIKr aywyr Tou status asthmaticus 1§ AAAwv 0wy enelcodinv doBuatog drou anarteitat n Xprjon eVIaTIKOV
HETPWV. OMwg pe OAa Ta EIOTIVEGUEVA KOPTIKOGTEPOELST|, TO Alvesco Sev poopileTal yia Tnv avakoUdlon Twv oEwv
OUUMTWHATWY GOBPATOG Yia Ta omoia anatteitatn Xopriynon elonveduevou Bpoyxodlactaktikol Bpaxeiag Spaang. Mpémnet
V@ OUVIOTATAL 0TOUG A0BEVE(G va EXouv TETOLOU £(B0UG PapHakeuTIkn aywyr) Slaowong dlaBéaiun. MiBavé vanapouctactolv
OUOTNUATIKEG EMSPATELG TWV EIOTIVEOUEVWV KOPTIKOOTEPOEISWY, I1B1aiTepa 6Tav ouvtayoypapouvTal UPnAég SOoelg yia
TIAPATETANEVEG XPOVIKEG MEPLOSOUG. AUTEG oL EIBPATELG eival TTOAU Atydtepo TBavé va gupBolv oe aUykplon pe and
TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOEWDY. MBavEq oUTTNUATIKEG EMSPATELG MEPIAAHBAVOUY EMVEPPISIAKN
KataoToAr, kaBuoTépnaon TG avdnTtugng ota nadld kat oToug EPriBoug, HEIWON TNG OOTIKNG MUKVOTNTAG, KATAPPAKTN
Kat Y\aUukwpa. ZUVEn®g, eivat onuavTiké va pubUIOTEL ) 3601 TOU EIOTIVEOHEVOU KOPTIKOOTEPOEISOUG OTN XAUNASTEPN
8601 e TV oroia latnpeital anoTeAETUATIKOG ENEYXO0G TOU AOBUATOG. ZUVIOTATAL O TAKTIKGG EAEYXOG Tou UPoug Twv
naldlev kat Twv e@rifwv rou AauBdvouy Bepareia e KOPTIKOOTEPOEDN. Z€ MEPIMTWON KABUCTEPNONG TNG AVANTUENG, N
Bepaneia npénet va enavegeTaoTel Pe okomo TV pelwon TG S000A0YIag TOU ELOTIVEGHEVOU KOPTIKOOTEPOEISOUG OTN
XapnAdtepn déon nou eEacgpailel anoteAeopatikd EAeyxo Tou doBpatog. Eniong, mpémnet va aflohoynBei edv o aoBeviig
nipénel va aneubuvBe( oe madiatpo EOIKEIWHEVO e VOoOUG ToU avanveuaTikoU. Aev undpxouv Slabgaipa aTolxeia ya
acBeveig pe oopapn dlatapaxy TG Nnatikig Aettoupyiag. Avapévetat augnuévn €kBeon Twv acBevav pe copapn dlatapaxr
NG Nratikig Aetroupyiag. Ma to Adyo autd ot acbeveig autol mpénet va napakohouBolvTat yia moavég CUOTNUATIKEG
emdpdoelq. Ta opéAN TNG E10TIVEGHEVNG Ciclesonide TPEMeL va eAaXIOTOMOIoUV TNV avdykr yia Xprjon and Tou oTépatog
XOpPnyoupevwy oTEPOEIdwv. QoTd00, ol agBeve(q ot onoiot aAkaouv Bepaneia and aTepoeldn} xopnyoUpeva ané To oTépua,
£EAKOAOUBOUV va SLATPEXOUV TOV KIVBUVO HEIWUEVNG ETIVEPPIBIAKIG EPESPEIAG YIa ONUAVTIKG XPOVIKG SLIA0TNUa HETA
and v aAkayn g Beparneiag Toug oe elonvedpevn ciclesonide. H mbavotnta epgaviong avtioToxwv CUUNTWHATWY
Hnopel va eMmuével Yia apkeTd xpovo. Z€ auTolg Toug aoBeveiq prnopel va XpelaoTouv eEEISIKEUpEVEG OUMBOUAEG Yia TOV
kaboplopud Tng éktacng Tng dlatapayiiq TG EMvePPISIakig AelToupyiag Mplv and omnoleadNoTe MPOYPAHHATIOUEVES
eneppaoelg. Npénetndvrote va AapBAvETaL UMOYN O EKTAKTEG IEPITTWOELS (IATPIKEG 1] XELPOUPYIKEG) KAl O OUYKEKPIUEVES
Sladikaoieq mou eivat mbaveé va npokar€oouy stress, n meaveTnTa UMOAEIMGUEVNG, HELWHEVNG EMIVEPPLBIAKNG andAvTnong,
Kkatva eEeTAZeTal To evdeXGUeVo XopIiynong KataAANAng BepaneuTikig aywyng He KoPTIKooTePOoeldn. Ma tnv akayr tng
Bepaneiag aogBevdv ol oroiol BpiokovTal o€ BEPAMEUTIKN aywyn HE aré TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOELSN:
H aAkayn tng Bepaneiag Twv acBevav mou AapBdvouv and Tou 0Tépatog oTePoeIdN) o€ Beparneia e elomvedpevn ciclesonide
Kal n akohouBoloa avTpeTWNON Toug, amattolv 13laitepn mMpoooxr) KaBdTL N anokataoTaon TG HELWHEVNS
pAoloeTIVEPEIBIAKTG AETOUPYIag, Tou opelAeTal OE MAPATETAUEVT OUOTNUATIKY Bepaneia He oTePOEIdY|, UMOpEl va
XPEIAOTE( APKETS XPOVIKO SidoTnpa. AoBeveiq ot ortoiol £xouv AGBet Beparneia pe CUTTNUATIKG XOPNYOUHEVA OTEPOEIST
Y10 HOKPEG XPOVIKEG TIEPLOSOUG 1} 0€ UYNAEG BOTELG, TIBAVOV va TAPOUCIA00UY GAOLOETIVEPPISLAKT] KATACTOAY. £€ QUTOUG
TOUG aoBeveiq MPEMEL va MapakoAOUBETAL TAKTIKA 1) PAOLOETIVEPPISLAKT AEITOUPYIa KAl VA HELWVETAL TIPOTEKTIKA N d60N
TWV OUOTNUATIKA XOPNYOUHEVWV 0TEPOEId®V. MeTd and mepimou pia eBSopdda, Eekiva n otadiakr SLaKomr Twv CUOTNUATIKG
XOPNYOUHEVWY OTEPOEIBWY HE HElwan TNG S6aNG NG MPESVIZOAGVNG 1} lo0SUvaung moodtnTag katd 1 mg ava eBdopada.
lMa 860€1g ouvTrpnong npedvi{oAdvng ou unepPaivouv Ta 10 mg nuepnoiwg propel va kptBel KATAAANAo va yivouv pe
npocox!| HeyahUTepeq S000NOYIKEG HElWOELG avd eRdopadiaia Xpovikd dlaotrhpata. Oplopévol aobeveiq algbdvovtal
AoXNUA KaTdA U OUYKEKPIHEVO TPOTIO KATA Tn SldpKela TG paong dlakomng Tng Bepaneiag, napd ) Slatripnon 1 aképa
Kat T BeATiwon Tng avanveuoTikig Toug Aettoupyiag. Oa mpénet va evBappuvBouv va emueivouv oTn Bepaneia pe v
elanvedpevn ciclesonide kai va ouvexioouv T SLAKOTI TV GUGTNHATIKA XOPNYOUHEVWY OTEPOEIBWY, EKTAG AV UTIAPXOUV
QVTIKELEVIKA onuela emveppdlakig avendpkelag. Agbeveig ot onoiot aAAdZouv Bepaneia ané oTepoetdn xopnyoupeva
ané Tou gTGUATOG Kal Twv omoiwv 1 gAoloemvepEIdlakr Aettoupyia eEakohoubel va eivat PelwpEvn, MPENeL va pEpouv
TIPOEISOMONTIKT) KAPTA MO Va UTIOSEIKVUEL GTL XPEIG{ovVTaL EMMPAOHETN Bepaneia pe CUTTNHATIKY XOPriynaon OTEPOEISHV
Katd ™ SldpKela ePIOBwV stress, M.x. EMSEVWONG TwV ABUATIKGY KPITEWV, AotHKEEWY BWPaKa, eilovog MapeuBarSuevng
vOooU, XELPOUPYIKNG EMEUBAONG, TPAUHATOG K.ATL. H avTikatdotaon Tng Bepaneutikiq aywyrg OUOTNHATIKWG XOPNYOUHEVWV
oTePOEBWY and Bepaneia e EI0TIVOEG HEPIKEG POPEG amokaAUTITeL AAAEPYiEG, Omwg eival n akAepyikr pwviTda 1j To
£k{epa, TOU EAEYXOVTQV TIPONYOUHEVWG HE TN CUGTNHATIKN XOPriynon gappdkou. O mapadoog Bpoyx6omaopog ke ueon
augnon Tou guplypoU 1 GAAG CUPMT@HATA BPOYXOOUCTIAOEWG KATSMIY X0PIYNong TG 360ng npénet va avTipeTwmifovtat
He TN xopriynon elomnveduevou Bpaxeiag Spdang Bpoyxodlactaktikol, mou ouvriBwg odnyel o€ Taxeia avakou@ian Twv
oupntwudtev. O acBevrg Ba npénel va aglohoyneei kain Bepaneia pe To Alvesco Ba mpénel va ouvex1o8si pévo edv katémy
TIPOCEKTIKNG HEAETNG, TA AVALEVGHEVA OPEAT UTEPTEPOUV Tou TIBavoU KivdUvou. O GUTXETIONGG avaueaa ot Baputnta
TOu AoBUATOG KAl TN YEVIKY eualodnaia 6oov agopd Tig o&eleq Bpoyxikég avTidpdoelg 6a mpémnel va Angoei undyn (BA.
AHpa 4.8). H texvikn mou epappélouv oL aoBeVe(q pe TN SOOIUETPIKT) CUOKEUT) TPEMEL va EAEYXETAL TAKTIKA, HE OKOTO va
émogoa)\[(aml dtLn evepyoroinon g Boolparplmq UuoKaur']Q ouvxpovilsml He TV elomvon, a&uotpa}xl’lovmq pe autd
TOV TpOT[O ™ BéATIOTN anddoan Tou q)apuakou oToug nvsuuovsq H tautdxpovn Bepaneia pe keTokovaoan 1 uMoug
1oxupoUG avaoTole(g CYP3A4 mpéret va ano@elyeTal EKTOG €AV To SpeAog unEPRaivEL TOV auinpevo Kivduvo cuomuarmmv
QVETIBUUNTWY EVEPYELWDV TWV KOPTIKOOTEPOEISWY (BAEME napavpc«po 4.5). 4.5 AANANA pe GAAa

nipoiévTa kai GAAEG pop@pEG aAAnAEi: G And in vitro npokdnTel 611 T0 CYP3A4 ELV(][ T0 KUplo éviupo Tou
EUMAEKETAL OTO HETABONTNO TOU EVEPYOU uemBoM‘m M1 tng ciclesonide oTov dvBpwro. Ze pia peAéTn aAAnAenidpaong
(pappaKou-pappdkou oe oTabeporoinuévn kardotaon e ciclesonide kat KeTokovaZoAn wg LoXupG6 avacTohéa tou CYP3A4,
N €kBean oTo SpaoTikd petaBoiitn M 1 au&nénke katdnepinou 3,5 opeg, evw N €kBeon aTn ciclesonide dev ennpedoTnke.
Zuvenag, n Tautéxpovn xopriynon loxup@v avactoAéwv Tou CYP3A4 (ry. keTokovaloAn, irpakovaloAn kat pirovaBipn i
veAQvaBipn) MpEnel va ano@elyeTal eKTAG €AV To OPENOG UMEPRAiVEL TOV QUENHEVO KIVEUVO CUCTNHATIKWVY QVETIOUUNTWY
EVEPYELWV TWV KOPTIKOOTEPOEISWV. 4.6 Kinan kai yahouxia Aev undpyxouv eMapkeiq kat kakd eEAeYXOUEVEG HENETEG OE
eykUoug yuvaikeg. Ze HeAETEG 0 {wa Ta YAUKOKOPTIKOESN £8e1Eav 6Tt endyouy Tig Slapaptieg SlanAdoewg (BAEme Ajupa
5.3). AuT dev sivat ubavo va oxeTifeTal ue avlpwnoug mou AapBAvouV TIG CUVIOTWHEVES ELOTIVEGHEVEG BOOELG. OTIWG He
AAAa YAUKoKoPTIKOEISN, 1 ciclesonide Tpémel va Xpnaotponoteital katd T Sldpkela TG KUnong Hovo edv to mibaveé dperog
yla ™ UnTépa Sikalohoyel To SuVNTIKS KivBuvo yia To uBpuo. MpEMeL va XPnolHomoLeTat N eAdXI0Tn anoTENECHATIKN
8don ciclesonide mou anatteirat yia tn dtatipenon Tou eA€yxou Tou dobpatog. Ta BPEPn mou yevviolvTal ané PnTépes
mou éAaBav KOPTIKOOTEPOEISY KaTA TN Sldpkela ™mg ayKupocu’vnq mpénet va nupuKo)\oueoUvml TlpOUSKTle yia
uno)\enoupvlo TOu PAOLOU TWV EﬂlVE¢pL5le Eivat avvwc‘ro £Qv n ciclesonide EKKprETCll oTo uvepmruvo UNTPIKS YaAa.
Oa npénel va e&etaletal n xopriynon ciclesonide oe yuvaikeg rmou en)\uiouv Hovo edv ™ avuusvouavo dpeog yla m
unTépaeivat uavu)\umpo and kdbe mbavo kivduvo yxa Tonadi. 4.7 omv ) jynong kai Xeipiop
pnxavav H elonvedpevn ciclesonide Sev €xet kapia 1 €xel apeAnTéa enidpaar oTny kaveTnTa odrynong kat Xslpwuob
Hnxavav. 4.8 AvemBupunTeg evépyeieg Mepinou 4% Twv aoBevav ekdAwoav avermBUPNTEG EVEPYELEG O KAIVIKEG HENETEG
e To Alvesco, To oroio xopnyouvtav o€ nueprioteg S60¢elq e e0pog ard 40 éwg 1280 pikpoypapudpla. Etnv mieoyneia
TWV MEPIMTWOEWY, QUTEG Tav Nieg kat Sev anattriBnke diakorn Tng Bepareiag pe o Alvesco. O napddofog Bpoyxdonaopoq
Hnopel va epgavioTel apéowg PETA T Xopriynan g 36ong Kat givat pia pn-ouykekplpévn ofeia avtidpaon oe 6Aa Ta
£lOTIVEOHEVA PUPHAKEUTIKA TPOIOVTa, 1) OToia UMopE{ va OXeTi{eTat e Tn SpacTiki ouaia, To €kdoxo 1y v YUEn katd tnv
£EATHION 0TV MEPITITWOT) SOOIUETPIKMV CUTKEUWV ELOTIVOWV. Z€ 0OBapEQ MepINTWoelg Ba npénet va eEetaletal n dlakomr
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Tou Alvesco. Mmopei va napouctaoTouv GUGTNHATIKEG EMISPATELS TWV ELOTIVEGHEVWV KOPTIKOOTEPOEISWY, 1BlaiTepa otav
Xopnyouvtal oe uPnAég SOOELG YLa MAPATETAUEVES XPOVIKEG TIEPLOS0UG. MBavEg ouoTNUATIKEG ETSPATELg MepIAapBavouy
ouvdpopo Cushing, olvdpopo opotdZov pe Cushing, katagToAn emve@pidiwy, kaBuaTtépnon Tng avanTugng oe naidid kat
£QriBoug, HElwoN 0OTIKNAG MUKVETNTAG, KATAPPAKTN, YAaukwpa (BA. emiong Ajupa 4.4). 4.9 Ynepdooohoyia Ofeia: H
elomvor| anod uyleig eBehovTég piag epdnat d6ong 2880 pikpoypappapiwv ciclesonide fitav kakd avekt. H mbavétnta
eppaviong o&Ewv ToEikwv emdpdoewy mou akohouBoulv Tnv unepdoooloyia pe elomveduevn ciclesonide eivat xapnAn.
Katérv oEeiag unepdooohoyiag dev anatreitat ouykekpiuévn BepaneuTik aywyr. Xpdvia: Katémy napatetaugévng
Xoprynong 1280 uikpoypappapiwv ciclesonide, dev napatnerénkav KAVIKA onpeia emveppidlaknig kataoToAng. Qotdoo,
Qv OUVEXIOTE( 1] X0PrYNon 860NG UYNAGTEPNG TNG CUVIOTWHEVNG YLA IAPATETALEVEG XPOVIKEG TIEPIGDOUG, SEV UMope( va
anokAeloTEl karolog BaBUGg emvePEISIaKNG kaTAoToANG. Mropel va anaitnBei mapakoAoUBnan TngG EMVEPPISIAKNG
e@edpeiag. 5. PAPMAKOAOTIKEZ IAIOTHTEZ. 5.1 ®appakoduvapikeg 1816t Teg dappakobeparneuTiki katnyopia: ANa
(PAPHAKA Y10 TIG AMOPPAKTIKEG TABNTELG TwV AEPOPOPWV 05V, El0TIVESHEVA, YAUKOKOPTIKOELST. Kwdikég ATC: RO3B A08.
H ciclesonide napouotdet xaunAr ouyyévela SECHEUONG HE TOV UTIOBOXED YAUKOKOPTIKOEISWY. META amnd Tou 0T6Uatoq
elomnvory, n ciclesonide petatpénetat ev{UUIKA 0Toug NMVeUpOVES, aTov KUplo petaBoAitn (C21-des-methylpropionyl-
ciclesonide) o oroiog £xel kdNAn avTipAeypov@dn dpdon Kat yia To Aéyo auté Bewpeital o evepydg peTaBoAitng. Ze
TE00EPIG KAIVIKEG BOKILEG, EXel SelXBe( OTL N ciclesonide PEIOVEL TNV UMEPATIAVTNTIKATNTA TWV AEPOPEPWY 0BWV OTN
HOVOPWOPOPIKI| aSEVOT(VN GTOUG UMEPAVTISPATTIKOUG AOBEVEIG, e TO HEYLOTO AMOTEAETHA VA TAPATNPETal PE TN 56N
Twv 640 pikpoypappapiov. e dAAn dokipr, n mpobepaneia pe ciclesonide yla enTta nUEPEG HETPIQOE TNUAVTIKA TIG
avTISPACEIG MPWIHNG Kat OYING GAong mou pokArBnkav petd and ewomvor aAkepyloyévou. H aywyn pe elomvedpevn
ciclesonide amodeixBnke emiong 4Tt HETPIAZEL TNV AUENOT TWV PAEYHOVOSWY KUTTAPWY (GUVOAO NWOIVOPIAWY) Kat Twv
(pAeypovwdwv dlapecolaBnt@v oe enayopeva ntieha. Eeyxopevn pehétn ouvékpive Tnv AUC Tng kopTi{oAng 24wpou
070 MAGOpa o€ 26 eviiAikoug aoBuaTikoUq acbeveiq Petd and aywyn 7 nuepwv. e oUyKPLon e TO EIKOVIKO pAPHAKO, 1
aywyn e 320, 640 kat 1280 pikpoypaupdpia ciclesonide avd npépa, dev peiwae oe 0TATIOTIKA ONUAVTIKG BaBUG TIG pEoEg
TIEG TNG KOPTIZOANG 24pou oTo MAGoua (AUC(0-24)/24 kpeg) oUTe EB€IEE KAMOLa S0T0EEAPTWHEVN EMIBPATN. Z€ KAVIKN
Sokiur oTnv onoia cuppeTeixav 164 evijhikeg GvEpeg kat yuvaikeg acbuatikoi aoBeveig, xopnynonke ciclesonide oe 60e1g
320 pukpoypappapiov fj 640 pikpoypappapiov/nuépa yia xpovikd didotnua 12 eBdouddwv. Kardmv Siéyepong pe 1 ka
250 Wikpoypappdapla cosyntropin, dev mapatneriénkav onuavtikég aAhayég ota emineda kopTi{dAng oTo mAdopa oe
OUYKPLOT) IE TO EIKOVIKG PAPHAKO. AIMAG-TUPAEG, ENEYXGHEVEG HE EIKOVIKO PAPHaKO SOKIUES Slapkelag 12 eBSopadwy oe
eVIALKeG Kat epriBoug Exouv Seifet 6TL N aywyn pe ciclesonide, eixe wg anotéNeopa BEATIWHEVN MVEUHOVIKY AetToupyia,
HeTpoupevn pe Tov FEV kat Tn HéyIoTn EKMVEUOTIKY PO, BEATIWHEVO EAEYXO TWV OUNMTWHATWY TOu 4oBUATOG Kat HELWHEVN
avdykn yia eloTvedpevoug Brita-2 aywvioTéG. Ze Pehétn didpkelag 12 eBdopadwv ue 680 aoBeveis ue copapd Gobua, ot
onoiot mponyoupévwg eixav unoBAnBel ae Beparneia pe 500 - 1000 HikpOYPAPUAPLA TPOTIOVIKYG PAOUTIKAGVNG avd nuépa
1 pe 1oodUvapo, moooaTo 87,3% kat 93,3% Twv acbeviv dev ekdAwaoe napoguvon katd tn Sidpkela tng Bepaneiag pe 160
1} 640 pikpoypappdpta ciclesonide, avtioToixa. 210 TéAog TG neptddou peAETNG Twv 12 eRdouddwy, Ta anoteAéopara
£3€1EQV OTATIOTIKA ONUAVTIKY Slagopd peTagl Twv ddoewv 160 pikpoypaupapinv kat 640 wikpoypapuapiov ciclesonide
avanpépa, avapopikd e TV eupavion napoguvong HETA TV PATN NUEPA TNG HEAETNG: 43 aobeveig/339 (= 12,7%) aTnv
opadatwv 160 pikpoypaupapiwv/nuépa kat 23 aobevei/341 (= 6,7%) oTnv opdda Twv 640 ikpoypaupapiwv/nuépa (AGyog
kwdUvou= 0,526, p= 0,0134). Kai ot dUo ddoelq ciclesonide odriynoav oe ouykpioleg Tiuég FEV1 oTiq 12 eBdopddeq.
Averublunta oupBdpara oxeti{épeva pe T Bepaneia napatnerénkav oo 3,8% kai 5% Twv acBevdv mou urtoBAenkav
o€ Bepaneia pe 16011 640 pikpoypappdpta ciclesonide avd nuépa, avtioTorxa. Aev €yive HEAETN Yia OUYKPLOT) TWV NHEPHTLWV
860ewv 160 pikpoypappapioy, 320 pikpoypapuapiov kat 640 pikpoypappapiov oe acbeveiq pe ooBapd dodpa. 5.2
dappakokivnTikég 1816TNTEG H ciclesonide napouotaletat wg SIAupa agpoAUPATOG, OU ANOTEAE(TAL AMd MPOWBNTIKG
UAIKG HFA-134a kat ai@avoAn, To onoio emdekviel YOapuikr oxéon avapeoa oTiq S1Agopeg S60EIG, TIEPIEKTIKETNTEG
ELOTIVOWV Kal TN oUoTNUaTiky €kBean. AMOPPO®HIH: MeAETeg He ané Tou 0TOHATOG Kat evEOPAEBiwg XopnyoUpevn
padloemnionpacpévn ciclesonide éxouv de{fel atehr] €ktaan TG and Tou 0TGUATOG Arnoppdenang (24,5%). H and tou
oTépatoq BlodlabeaiudTnTa kat Tng ciclesonide kat tou evepyol ueTaBoAitn Tng eivat apeAntéa (<0,5% yia Ty ciclesonide,
<1% yia 1o peTaBoAitn). Me Bdon €va neipaua y-omvenpoypagiag, n evanéeeon oToug nvedpoveg oe Uyt dropa eivat
52%. L& Aueon oxEon pe auth TNV T, N oUCTNUATIKY PlodlaBeaiuéTnTa Tou evepyou peTaBOA(Tn eivat >50%
XPNOLOTIOLVTAG TN SOCIHETPIKT) CUOKEUN ELOTIVOWY TN ciclesonide. KaBwg 1 and Tou otdpatog Blodtabeatudtnta tou
evepyou HeTaBoAitn eivat <1%, nmooéTnTa tng el0nvedpevng ciclesonide rou katarivetal, 5 CUUBAAAEL OTN CUOTNHATIKY
anoppéenon. KATANOMH: Metd andé evdo@AéBia xopriynon og uytr atopa, n apxiki @aon katavoprg tng ciclesonide
ftav Taxeia kat oe gupgwvia pe TNV uPnAr Amo@iAia mou mapouatalel. O dykog katavoprg frav katd péao 6po 2,9 I/kg.
H ouvolikn kGBapan opou Tng ciclesonide eivat ugnAr (katd péao 6po 2,0 l/wpa/kg) UMOSEIKVUOVTAG UYNAT NMATIKY
anékkplon. To moooaTé ciclesonide To onoio cuvdgeTal pe Tig avBpwriveg Mpwteiveg Tou MAdopatog ftav katd péao dpo
99%, Kl ekeivo Tou evepyoU HETABOAITN TNG fiTav 98-99%, untodeikviovTag uia oxed6v mArpn aUvdeon Tng kukAogopoloag
ciclesonide/Tou evepyoU METABOATN TNG HE TIG MpwTEiveq Tou MAdopatog. METABOAIEMOZ: H ciclesonide udpoAletat
Kup{wg 0TO PBLOAOYIKWG EVEPYG TNG HETABOAITN HEOW TwV eVIUPWY TNG E0TEPACNG OTOV MveUpova. Mua Stepeldvnon Tou
nepatépw ev{UHIKoU HETABOAIOMOU amnd Ta HIKPOOWHLA Tou avBpwrtivou natog £3etEe 6TL auTh n évwon petaBoliletal,
e katdAuon ané To CYP3A4, katd kUplo Adyo oe uSPoEUNWHEVOUG avevepyolq HETABOA(TEG. ErumAgov, ot avaoTpéPipeg,
EOTEPIKEG, AMOPIAEG, TUTUYEIG EVWOELG TOU evePYoU METABOAITN pe Atmapd o&€a avixveuBnkav oToug MVEUHOVES.
ANEKKPIZH: H ciclesonide, peTd and Tou 0Téuatog Kat and ev3opAERLa XOPIynan, anekkPIvETal KUpiwg METW TwV KOMPAvWY
(67%), yeyovog mou unodetkviet Tin anékkplon HEow g XoAq ivatn kUpta 086G anoudkpuvoriq TG. PapuakokvnTIka
XapaktnploTikd oe acBeveig: AZOENEIZ ME AZOMA: H ciclesonide Sev napouotalel pappakokivnTikég alhayég os aobeveiq
He o GoBpa cUYKPITIKA He uytr dtopa. AZOENEIZ ME NEOPIKH ‘H HIMATIKH ANEMAPKEIA, HAIKIQMENOI AZ©ENEIS:
H nAwkia dev ennpedlel T oUTNUATIKY EKOECT) OTOV EVEPYO METABOAITN, GUHPWVA pE TTANBUCHIOKES PAPUAKOKIVITIKEG
HeAETeQ. H petwpévn nratikn Aettoupyia propel va emmpedoel Tnv anopdkpuvon Twv KOPTIKOOTEPOEIBWY. Z€ JIa HEAETN
mou mepIAduBave aoBeveiq pe dtatapaydévn NNATikr AeToupyia rou €naocxav and Nnatikr kippwon, napatnprénke
uPnAdTEPN CUTTNUATIKY EKBEDT OTOV evEPYG METABOATN. Adyw TNG EAAEYNG VEPPIKNG AMEKKPLONG TOU evepyoU
HETAROAITN, HENETEG OE A0BEVE(G Le PELwpEVN VEPPLKT AetToupyia Sev Exouv mpaypatornotnbel. 5.3 MpokAivikG dedopéva
yia Tnv ac@dAeia Ta npokAwikd dedopéva pe ) ciclesonide Sev anokaAUnTouv (BLaiTePO KivEuvo yia Tov Avepwrto pe
Baon Tig oupBaTIkéG HEAETEG PUPHAKOAOYIKIG AOPAAELAG, TOEKETNTAG enavaAapBavOEVWY SG0EWY, YOVOTOEIKOTNTAG
1) evdexdpevng kapkivoyovou dpdong. Ze HeAETEG avanapaywyikig To§ikdTnTag mou mpayparonowménkav oe nepapatolua,
anodeixBnke 6TLTa YAUKOKOPTIKOELSY) EMAyouV oUYYeve(q Slapaptieq (A\UKGOTOWA, OKEAETIKEG SUTHOPPIES). QoTET0, aUTd
Ta AMOTEAEONATA TWV HEAETWV O elpapatélwa de paiveTal va Loxuouv oTov AvBpwro 6Tav XopnyouvTal Ol GUVIOTWHEVES
860€1G. Ze U0 HEAETEG 12 UNV@V 0 OKUAOUG, mapatneriBnke ot PEyLoTn 36om, pa oXeTi{opevn pe T Bepaneia dpdon
0TI woBNKeg (E1BIKATEPA aTPOP(a). AUTH N SPAoN MapPaATNPEHBNKE OE CUCTNUATIKEG EKBEDELG 5,27 — 8,34 POPEG AUTWV
TIou onpelwBnkav oty nueprioa d6on Twv 160 pg. H onpacia autou Tou eupruatog atov avBpwro eivat dyvwatn. MeAéteq
og {wa pe AANQ YAUKOKOPTIKOELDY) £BELEQV OTL T XOPIYNOT PAPHAKOAOYIKWY SOTEWV YAUKOKOPTIKOEIS WY KATA TN SldpKela
NG Kuroewg propel va augroet Tov kivduvo yla kabuoTépnan Tng evdopnTpeiou avdntugng, yla kapdlayyelakr kai/f
HETAROAIKN vO00 Twv evnAiKwV Kai/ij yla povipeq aAAay€g otV MUKVETNTA TOU UMOSOXEX TWV YAUKOKOPTIKOEIS®Y, Yia
QVAKUKAWGT) VEUPOLETARIBACT®Y KAl CUNMEPIPOPA. H CUOXETION auTWV Twv aTolXE(wv 0€ avBpwroug mou Aappavouv
ciclesonide 81a elomvonq eivat dyvwotn. 6. PAPMAKEYTIKEZ MAHPO®OPIEZ. 6.1 Katrdhoyog ekd6xwv Nopproupdavio
(HFA-134a), AlBavoAn, avudpn. 6.2 AcuppatétnTeg Aev epapudletal. 6.3 Aidpkeia Lwrig 30 SoolueTpikol Yekaopoi - 1
XPG6vog, 60 kat 120 SootpeTpikol Pekaapol - 3 xpévia. 6.4 I131aiTepeg MPoPUAGEEIG KaTa Tn GUAAEN Tou TPOIGVTOG Aev
UnapxouV eIBIKEG 0dNY(Eg SlaTENONG Yia To TPoidv auTd. O MEPIEKTNG MEPLEXEL UYPS UMG TiEoN. Mnv Tov ekBEoeTe oE
Beppokpacieq dvw Twv 50°C. O meptéktng Sev MPEMeL va TpurnBel, va ondoet 1 va Kael akGua kat otav eivat eppavag
G3el0G. 6.5 UGN Kal guoTaTIKG TOU TIEPIEKTN H S001pETPIKT oUCKeUT anoteAeital and éva und nieon nepléktn ahoupviou
Kat oppayiletat he SooueTPIKr BaABida, akpo@uoto kat KAAUHKA. 30 SOOIUETPIKOL Pekaopol, 60 SOTIUETPIKO! PEKATHOL,
120 doouetpikoi Yekaopol. Noookopelakég ouakeuaoieg: 10 x 30 SootueTpikoUq Yekaapoug, 10 x 60 S0TIETPIKOUG
Wekaopoulg, 10 x 120 oouetpikolq Yekaopoug. Mnopel va unv KukAoopouv GAEG Ol OUCKEUAODeS. 6.6 181aiTepeg
TIPOoQUAGEEIG amdppIYng Kal GAAog XeIpIop6G Oa mpéret va 50600V 0ToUG aoBeveiq MPOoEKTIKEG 03NYIEG Yia TNV 0pBr
XPNOTN TNG S0OIUETPIKNAG CUTKEUNG (BA. PUAAC OBnyidv Xpriong). Onwg Ke Ta MepIooGTEPQ EL0TIVESHEVA TPOIGVTA OE
TePLEKTEG UNG mieon, N BeparmeuTiky emidpaon autou Tou
(PAPHAKEUTIKOU MPOIOVTOG UMopel va pelwdel 6Tav o MepLEKTNg
eivat puxpdég. Mapdha autd, To Alvesco mapéxet pia oTabepr| 3601
o€ Beppokpaoieq and -10°C €wg 40°C. 7. KATOXOZ THZ AAEIAZ

BonBeioTe va yivouv Ta pdppaka mo aopahr:
Suprnpaote Ty “KITPINH KAPTA”

KYKAO®OPIAZ Yreubuvog kukAogopiag: Nycomed Hellas S.A. Avagépare:
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8. APIGMOZ(0]) AAEIAS KYKAOGOPIAZ 48248/24-09-2008, 9, ® ONEG TG QveruBUjteg evépyeteg
HMEPOMHNIA NPQTHZ EFKPIZHZ / ANANEQZHZ THZ AAEIAZ yata Nea ‘DGPHQKQ

17-06-2005. 10. HMEPOMHNIA ANAGEQPHZHE TOY KEIMENOY  ®Tig 0oBapsg QvemBUpNTES EvEpYeleq
24-09-2008 Alvesco® MDI 160 pg x 60 eiomvoég: A.T.: 34,05 € / yiata TVwoTd ®dpuum

N.T.: 20,13 €



