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INpappa tou AevBuvti Zovraéng

O MNEYMQN 2TO EMBASE!

O MNEYMQN émerta amo 21 xpdvia cuvexoUg KUKAOQOPIAE TOU KAl G avayvwplon TNS uPnArig molotntag
NG UANG Tov, umaivel og Olebveic Baoelg dedouévwv. ‘Etol petd 1o Google Scholar, akohouBei n peydAn Baon
EMBASE. EAmtiCoupe oUvToua 8a akohouBricouv kat ot AAkec (SCOPUS, MEDLINE).

H oUvtaén tou meplodikou euxaplotei Bepud 6AoUC dooUC £xouv CUMPBANEL TNV 0TABEPH aUTr TTPOCOTIA-
Be1a kat 181aitePa TOUC CUYYPAPEIG TTOU €XOUV OTEIAEL TNV KAAUTEPN TTOLOTIKI) TOUG EPYACIA, TNV CUVTOKTIK
ETITPOTIN KAl TOUG KPITEG.

EAmniCoupe 6Ti kat oto péNNoV Ba £xoupe akOpa HEYOAUTEPN OuVEPYATia oTnv oTtabepr Hag TTOpPEia TTPOG
NV aploTteia.

AkolouBei n emoTtohr mou AdPape npdogata amd tnv Elsevier Bibliographic Databases.

AnpocBévng Mmovpog
AgvBuvTiig auvtaéng

Letter from the Editor

PNEUMON IN EMBASE!

We are proud to announce that PNEUMON in recognition of its high quality and relevance to the scientific
community has been selected for coverage in the Elsevier Bibliographic Databases as of 2009.

The editor of the Journal would like to thank all the authors, the editorial board and the reviewers for
their great job. We are sure that in the near future, other databases (SCOPUS, MEDLINE) will follow soon. We
count on your continuous support en route for excellence!

The notification of coverage from the Elsevier Bibliographic Databases follows.

Demosthenes Bouros MD, PhD, FCCP
Editor-in-chief
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NOTIFICATION OF COVERAGE & COMPLIMENTARY SUBSCRIPTION REQUEST

Pneumon will be covered by Embase

Dear Sir/Madam,

In recognition of the high quality and relevance to the scientific community of the journal listed, we are
pleased to inform you that your publication has been selected for coverage in the Elsevier Bibliographic
Databases indicated above as of 2009.

We would like to request a complimentary subscription so that we may properly index this title. As you
will no doubt already know, inclusion in abstract & indexing (A&I) databases increases the visibility and
awareness of your full-text journals. The A&l databases will drive usage and traffic to your full-text platforms
with sophisticated linking technologies, increasing journal brand awareness and subscription sales.

Since efficient coverage and rapid record processing enhance the value of any database - increasing its
benefits to you as a publisher - we would like to ask your cooperation in granting us online access to the
publication website.

Our databases include standard A&l record components. Please be assured that we do not make any full
text available or provide content to any third parties.

Please feel free to contact me for additional information or to address any questions that you may have.
Thank you in advance for your cooperation.

Sincerely,
Jaqui Mason (Ms),
Vice President, BD Operations

Elsevier Bibliographic Databases produces a range of leading abstract & indexing databases, which scans
the world’s STM serials literature for coverage across all science and social sciences disciplines. Databases
include Scopus, EMBASE, EMCare, Compendex, GEOBASE, Elsevier BIOBASE, FLUIDEX, World Textiles and
several specialized niche databases and other derivative products such as Mosby Yearbooks.

Scopus, the largest abstract and citation database of research literature and quality web sources, was
created for researchers to help them find the quality information they need from around the globe. Since its
introduction in 2004, Scopus has developed a solid customer base of over 1000 institutional customers worldwide
enabling millions of users to make their literature research process more effective and productive.

For an overview and details of Elsevier Bibliographic Databases, please visit www.elsevier.com (click on
Bibliographic databases) and www.info.scopus.com



420

Apbpo Luvrasng

MAnw¢ unepOepamevovpe
T0 Ao empévov acOua;

ItéMog Aoukidng',
Kwvetavrtivoc Kwotikac?,
Nérpoc Mmakakoc’

TAéktopag latpikAg Zxohr¢ Mavemotnuiov
ABnVwv - ZuvTaKTIKA opada Mvelpwy,
2Néktopag latpikig ZXoAr¢ Mavemotnuiov
@eooaliag - ZuvTakTIKA opada MNvelpwv

AMnloypagia:

Nétpog Mmakakog

Kévwvog 11, Naykpdr, ABrva
TnA.:210 7763452, Fax: 210 7770423
e-mail: petros44@hotmail.com

Ot aoBeveic pe Ao emuévov AoBua amoteAouV tn Peydn mAglovoTnTa
TWV AcOUATIKWV a0BeVWV o€ TOGooTS TToU PTAVEL TO 70%. ATToKaAoUVTAL N
«OlWTTNAR TAEIOVOTNTON YIATI OTTAVIA ETTIOKETTTOVTAL TOV OIKOYEVEIOKO TOUG
10TPO UE CUPTTTWHATA TNG VOOOU Kal omrdvia rinyaivouv oto Noookoueio. I’
auto To Adyo Sev €xel 50B€i n amaltoVEVN TPOCOX 0TN voonedTNTA TTOU
oxetietal pe 1o Ao mpévov dcBua. XTnv mMPayHaTtiKOTNTA, Ol TTEPICOOTE-
peG peNéteg ou umotiBetan T meptéAafav aoBeveic pe rimo doBua éxouv
oupnepNdPel aoBeveic pe AMo éwg pétplo dobua pe FEV1 nepimou 70%
¢ mpofAenduevng i xpnon B2-aywviotn Kat'emikAnon 2-3 popég/nuépa
N kat ta Vo™, It perétn OPTIMA alohoynBnke n mpooBnKn HaKPAg
Spdaong B2-aywviotr (LABA) ota elomvedpeva kKopTikoeldn (ICS) wg mpog
N Meiwon Twv acBuatikwy mapofvoewv os aoBeveic Pe Ao EMUEVOV
aoBpa. Xt perétn autr urpxav Suo opddeg acBevwv: n opdda A mepié-
AaBe 700 aoBeveic pe Ao emuévov acBua mou dev gixav moté AdRel ICS.
>Tnv opada autn, n Boudecovidn (200mg/nuépa) cuykpPiONKe pe TV idla
600N ICS + poppotePOAn 1 placebo yia 1 étoc. H mpwtapxIKn MapApETpOC
mou a&lohoyriOnke Atav n cuxvotnTa Twv mapofuvoewv. Auth Bpédnke va
€ival oTaTIOTIKA ONUAVTIKA peyaAlTepn otnv opdda mou éAafe placebo
o€ oUYKpLon PE TNV opdda mou éNafe tn xapnir &éon ICS. O cuvduacudg
Boudeoovidnc-popoTePOANG dev PooéPepe Kavéva emmPOoBeTo dPENOC
o€ oUyKplon Ye tn Boudeoovidn povn®. Ta eupripata autd Seixvouv OTL 0
aoBeveic pe o emuévov dobua mou dev £xouv Aafet mponyoupévwg ICS,
N xaunAr 66on ICS ival n mpotipwuevn BepameuTiki emAoyn. Ztnv opdda
B cuumnepiAf@Onkav acBeveic pe pétplo empévov doBua. Autoi ol acBeveic
£6e1€av onpaAvTIKn EANATTWON 0TN CUXVOTNTA TWV ACOUATIKWY TTapo§Uvoe-
wv étav n popuoTEPOAN TpooTéBnKe otn Boudecovidn. To elpnua autod
Seixvel 0Tt 0 cuvduaopog LABA/ICS weelei aoBeveic pe pétplo emuévov
aoBua mou Sgv eAéyxovTal IKAVOTIOINTIKA HOVO Ue ICS®. It pueAétn START
7000 acBeveic pe Ao emuévov acbua éhapav Boudeoovidn ) placebo
yia 3 xpévia. Ztov Tpito Xpdvo NG HEAETNG TO 50% TwV A0OUATIKWVY TTOU
é\afav placebo xpeiaotnkav emmpdoBetn Bepameia pe KOPTIKOEISH KAl TO
6% mapouciace coPapr mapo&uvon evw 1o 30% Twv acBevwv Tou eAdu-
Bavav Boudeoovidn xpelaotnke emmpooOetn Bepameia e KOPTIKOEION
Kalt 3% mapouciace oofapn mapdfuvon. Ot HeTaBOAEC OTOV TTPO- Kal PETA
BpoyxodiaoTtoAry FEV1 av Kal ATav oTATIOTIKA CNUAVTIKEG ATAV WoTdOoO0
MIKPEC 01O TENOC TwV 3 eTwV Bepameiact. Ztn perétn IMPACT ol epeuvnTég
alohoynoav tnv SlaAeimouca xoprynon ICS, kateuBuvouevn and éva
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TAGvo HE BAon Ta CUMMTWHATA TOU aoBevoug poévn n
TPOOTIOEEVN O KaBnuepIvr Bepareia pe Boudecovidn
1 M€ avTINEUKOTPIEVIA O 225 a0BEVEIC e ATTIO EMIEVOV
acBua ya 1 xpovo’. Ta euprjuata TnG HeAéTng €6&1€av
OT1 ol acBeveic autoi pmopei va Bepamevovtal amoTele-
OMATIKA pE Slaleimovoec woelc ICS ry amd Tou 0TOUATOC
KopTikoeldwv padi pe éva miavo dpaong (action plan). To
OUMTTEPACA AUTO TIPOEKUPE ATTO TOUG EPEVVNTECG TTAPOAO
TTIOU N TAKTIKA KaBnuepivi xoprynon ICS uneptepovoe
onpavtika tne Staieimouoag xopriynong otn Peitiwon tou
mipo Bpoyxodiaotolrg FEV1, ota okop cupmtwpdTtwy, oTIg
NUEPES ENeVOEPEC CUPMTWHATWY AoBATOC, 0TN BPOYXIKN
UnEPAVTIOPACTIKOTNTA KAl 0TOUG SEIKTEG PAEYHOVIG OTIWG
Ta NWOIVOPIAA TTITUEAWV KaL TO EKTIVEOUEVO oVOoEeidio
Tou alwtou (eNO). Aev mapatnpndnke Slapopd oTIg
napo&uvoelg Hetall twv duo opddwv. Ot mapofLvoelg
ATTOTENOUV CGNUAVTIKN TAPAUETPO ATTOTEAECUATIKOTNTAG
apoU gival yvwoTo 0TI KO Kal A0OEeVEIG e TTIO EMmpévov
aoBua umopei va mapouacidoouv oofapég i kat SuvnTikd
Bavatnedpeg mapouvoelc.

H aflohéynon acBevwv pe nmo emuévov acbua ei-
vat SUokoAn. Autd cupPaivel yiati n BeAtiwon tou FEV1
Kat tnG PEF mou amoteholv mpwTtapxIKEG TTAPAUETPOUG
alohdynong oTig peéteg aoBpatikwv dev amoteAouv
NV KaAUTEPN EMAOYN OTO N\TTIO eMpévov acOua Kat To
{610 1OXUEL KAl Y1a T0 OKOP CUUTITWHATWY KAl TA EPWTN-
patoAdyla motdtntag {wnG. ETot amaitolvtal LEAETEG e
TIOAU peydho aplBud acBevwy yla va yivouv S1aKpITéG
MIKPEC UETAPBOAEC OTTWC AVAMEVETAL VA VAL GE AUTEC TIC
mapapétpoud. O1Tpéxouces Béaeic opopwviag tng GINA
ouvioTtouv Bepareia pe xapnAr 86on ICS yia acBuatikoug
aoBeveic oto Bria 2 Tou oUCIACTIKA €ival ol aoBeveic pe
Ao eMpévov AcOua cUUPWVA E TNV TTponyoUeVn Tal-
vounon?. H xopriynon t¢ xapnArig 66on¢ ICS mpoteivetal
va Slapkel TOUAAXIoTOV 3 HAVEG WOTE va gival EQIKTO va
@avei BgpameuTikd dPeNoC.

Katd ouvénela éva Ao epwtnua avakumTel: Molog
gival o KAAUTEPOC TPOTIOC YIa ATTOKAIAKWON TNG Oe-
parmeiag og évav acBevr Ue o emuévov Acbua mou
ENEYXETAL IKAVOTIOINTIKA UE XAUNAR WG HéTpla 66on ICS;
Tov Mdio tou 2007 o1 avayvwoTeC Tou TEPLodikol New
England Journal of Medicine epwtrifnkav va emiééouv
MLl ammo TG TPELG akOAouBeg emAoyEG: (1) Kat'emikAnon
ICS/aABouTePOAN LE IO CUCKEUN VIO TUXOV aCOUATIKA
ouuntwuata (2) Siakormn ICS kat avTikatdoTtaor) Toug amnd
avtaywviotr Aeukotpleviwv (LTRA), 1 (3) cuvduacouog
ICS/LABA pia @opd/nuépa’®. Metady twv Apepikavwv
latpwv emeAéynoav e€icou Kal ol TPEIC emMAOYEC. AuTd
SNMIOUPYEL aPXIKA HIa LUIKPH EKTTANEN a@oU CUUPWVA UE

121

TIG TPéxouoeg obnyieg bev unmdpyouv emapkr] Sedopéva
Tou va unootnpifouv Slaleimouoa i Yia @opd Ty NUépa
xopnynon ICS r tn xprion LABAs oo 1o emipévov acbua.
EmnpdaoBetq, n Stakomr Twv ICS Kat avTiKatdoTaor Toug
amoé povoBepareia Pe AVTIAEUKOTPLEVIA VAL OUCIACTIKA
N AVTIKATAOTAON TN TPOTEIVOUEVNC Bepameiag amd pia
€VOANOKTIKI) AANA OXL TTPOTIMWHEVN.

H tpixoyvwpia otnv latpikn emAoyr avadelkvUEL KaTd
Tov Mo avayAu@o Tpomo Tn Slapwvia Tou UTTAPXEL O
Hia ouvnBiopévn Katdotaon OTwE N AMOKAIMAKWoN TG
BepameuTikng aywyrig oTo o dcBua.

Mia mpdo@atn peyain perétn (ALA-ACRC) mepiéhafe
500 aoBeveic pe rimo emuévov acOua mou eAéyxovtav
IKAVOTTOINTIKA e XaunAn &oon ICS. Ot acBeveic Tuxalo-
molnenkav &ite va ouveyioouv pe xapnin doon ICS duo
@opéc/nuépa, ite va A ouv povoBepareia pe avtayw-
vIoTr) AeUKOTpLEviwy, eite va AdfBouv ocuvduaopd xapnAnig
660n¢ ICS/LABA pia @opd tnv nuépa’®. Q¢ BepameuTikn
amotuyia kaBopioTnke n peiwon tou FEV1 katd 20% kat
NTav PeyallTePN OTNV OUASA TWV AVTIAEUKOTPIEVIWV
evw Sev ummpxe Slapopd oTig dAkeg Suo ouddec. Etol
TPOTABONKE OTI N AMOKAIMAKWON TNS XaunARg 66ong ICS
U0 PopPEC/NUEPa UTOPEI Va YiVEL EMTUXWG O CUVOUACUO
ICS/LABA wia @opd/nuépa, e YEiwaon KATd To AKICU TNG
doon¢ twv ICS. QoT600, TO CUUMEPACHA AUTO AVIOKU-
POTIOLEITAL ATTIO TO YEYOVOC OTL N UEAETN Sev mepiéhafe
opdda pe xopriynon ICS pia @opd/nuépa.

Mia dAAN HeydAn Tuxatomolnpévn HEAETN TIEPLENaBe
455 aoBeveig pe Ao empévov doBua mou eAéyxovtav
IKAVOTTOINTIKA HE XapnAr 66on ICS duo popéc/nuépa. H
amokAMipdkwon tng Bepamneiag oToug aoBeveic autoug eytve
Me éva armd TouG TaPAKATW TEOOEPELC TPOTOUG: (1) aABou-
TEPOAN KaT'emmikANON (2) xapnAn §6on ICS/aABoutepdin
kat'emikAnon (3) xaunAn 66on ICS duo popég/nuépa (4)
XapnAn 66on ICS/ aABoutepdAn duo @opég/nuépa. Asv
mapatnEridnkav S1aQopEC OTIC TPWTAPXIKES TTAPAPETPOUC
a&loAoynong otouc Tpelg Bpayioveg mou mepNauBavav
ICS, aM\a n kat' emikAnon xapnAn 86on ICS/ aABoutepoin
EMETUXE TOUC OTOXOUG e utotetpanidaia 6oon ICS. Ta
amoteréopata autd deixvouv 6Tt AlydTtepo amo Xaunin
nuepnoia 6o6on ICS umopei va emapkei yla tnv emitevén
TOU eAéyXOU TNG VOOOU O€ IO eMipévov AcBbua mapé-
XOVTAG TOUTOXPOVA TO TTAEOVEKTNUA TNG PEIWONG TWV
Tapo&UVoEwWV.

‘Eva TeAevTaio epwTnUa oxeTikd pe ta ICS oto Ao
eMmuévov AoBua eival To Katd TéooV N TAKTIKA Xopnynon
Tou¢ MPOAAUBAVEL TNV PEiWON TNE TTVEVUOVIKAG AElToupyiag
mov oxetiCeTal pe To AoBpa kat €tot aANAleL TN PUOIKN
1otopia tng vooou. Méxpt orjuepa Sev UTTAPXEL TUXALOTTOL-
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NUEVN KAIVIKI) LEAETN TTOU VA €XEL ATTAVTHOEL O AUTO TO
epWTNUA. Mévo n pedétn CAMP €6eiée 0TI og maidid pe
Amo-uétplo AoOua n amoucia TAKTIKNAG Beparmeiag pe ICS
yla 4-6 xpovia dev oxetiletal pe mpdodo tng vocou'?,

H kat’emikAnon xoprjynon ICS padi pe éva eilomvedpe-
vo [32-aywwviot Bpaxeiag 6pAaong @AVNKE UTTOOXOUEVN
O€ Hla MEAETN, aNAG xpetdletal emPePaiwon kat og AN-
A\ec. Amotelei avap@IoBATnTa Hia EAKUCTIKN EMAOYN O
OUYKPION UE TNV TAKTIKA (kaBnuepivry) Bepameia yati
kaBopilel pia ehdyiotn, oxedov undapivr ékBeon ota
kopTikoeldn. Evtoutolg, dev eival Eekabaplopévo gav
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n Sdiakeimouoa Beparneia pe ICS Tou gival KAVIKA aTmo-
TEAECUATIKN KATAOTEAAEL KAl TN XPOVIA GAEYUOVA 1| TN
Bpoyxikn umePavTISPACTIKOTNTA TIOU OXETICETAL PE TN
vdoo. EvalakTikd, urmopei n StaAeimovoa xopryynon ICS
va anoteAéoel evOldueco Bria otnv TAren amdcupon
¢ Bepamneiag eENéyxou E@OGOV N VOOOG EAEYXETAL IKAVO-
TOINTIKA P TNV TakTikn Oepameia pe ta ICS.

BIBAIOTPAQIA

(BAéme ayyAiko Keipevo)
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Patients with mild persistent asthma constitute a large proportion of
asthmatic patients, the percentage reaching almost 70%. These patients
are called the silent majority, because they rarely visit the family doctor
with symptoms of the disease and they are seldom seen in the hospital.
For this reason, very little attention has been paid to the morbidity associ-
ated with mild persistent asthma. In practice, most studies that claim to
have included patients with mild asthma have studied patients with mild
to moderate asthma, with FEV1 around 70% of predicted normal, rescue
32 agonist use of 2-3 puffs per day, or both™. In the OPTIMA trial the ben-
efits of adding a long acting 32 agonist (LABA) to inhaled corticosteroids
(ICS) for the reduction of exacerbations was tested in patients with mild
persistent asthma. In OPTIMA, two groups of patients were selected: the
first (group A) consisted of almost 700 patients with mild persistent asthma
who had never used ICS. In this group, budesonide alone (200mg/day) was
compared to the same dose of budesonide plus formoterol or placebo for
1 year of treatment. The primary outcome measure was the rate of severe
exacerbations, which was found significantly higher in the placebo-treated
group than in the group with low-dose budesonide alone. The combination
of budesonide and formoterol did not provide any additional benefit when
compared to budesonide alone®. This finding suggested that for steroid
naive asthmatic patients with mild persistent asthma, low-dose ICS alone
are the preferred treatment option. The second group (group B) consisted
of patients with moderate asthma using ICS at study entry. These patients
showed a striking difference in asthma exacerbations when formoterol was
added to budesonide. This finding suggests that combination treatment
benefits moderate asthmatics not well controlled on ICS alone®. In the
START study 7,000 patients with mild persistent asthma were enrolled and
treated with low dose ICS or placebo for 3 years. By year 3 of the study, 50%
of placebo-treated patients required additional corticosteroid treatment,
and 6% had had a severe asthma exacerbation, compared to 30% requiring
corticosteroid treatment and 3% with an exacerbation in the budesonide-
treated group. The changes in pre- and post bronchodilator FEV1, while
statistically significant, were small at the end of 3 years of treatment®. In the
IMPACT study, researchers assessed intermittent short-course ICS, guided
by a symptom-based action plan, alone or in addition to daily treatment
with either budesonide or an anti-leukotriene in 225 adult patients with
mild persistent asthma for 1 year’. The findings of this study indicated that
these patients can be treated with intermittent courses of inhaled or oral
corticosteroids, together with an action plan. This conclusion was reached
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although the regular use of inhaled budesonide was
significantly better than intermittent use according to
several variables, namely improving the prebronchodila-
tor FEV1, asthma control scores, number of symptom free
days, airway hyperresponsiveness and markers of airway
inflammation such as sputum eosinophils and exhaled
nitric oxide. There was no difference between the two
groups in the occurrence of severe asthma exacerbations.
Exacerbations are animportant outcome, since itis known
that even patients with mild asthma are at risk of severe
and even fatal asthma exacerbations.

It is quite difficult to assess accurately patients with
mild persistent asthma. This is because neither improve-
ments in FEV1 and PEF which are usually used as primary
outcomes, nor symptom scores, questionnaires or quality
of life methods are the best choice of measurement. Large
sample sizes are required to provide adequate power
for these measurements, because of the small changes
that are likely to be observed. Current international GINA
guidelines recommend regular treatment with ICS for
asthmatic patients at step 2, i.e., those previously defined
as mild persistent asthmaé®. A trial of low dose ICS is rec-
ommended for all patients with mild persistent asthma
and should be continued for at least 3 months to gain a
therapeutic benefit.

Accordingly, another question is being raised: Which
is the best way to de-escalate (step-down) treatmentin a
patient with mild persistent asthma who is well controlled
on low to medium dose ICS? In May 2007, the readers of
New England Journal of Medicine were asked to select
one of the following three options: (1) prescribe as-needed
ICS/albuterol in a single inhaler for asthma symptoms (2)
discontinue ICS and substitute by a leukotriene receptor
antagonist (LTRA), or (3) prescribe once-daily ICS/LABA
combination®. An equal selection by readers of the three
options was observed in the U.S. This was somehow surpris-
ing in view of the guidelines that indicate that there are
insufficient data to recommend intermittent or once-daily
use of ICS or the use of LABAs in mild persistent asthma.
In effect, the complete discontinuation of ICS treatment
and its substitution by LTRA monotherapy constitutes
substitution of the recommended treatment an alternate
but not preferable treatment. This division of doctors in
their preferred choice shows in the most elegant way
the discrepancy that prevails in a common situation, i.e.,
step-down therapy for mild asthma.

The American Lung Association-Asthma Clinical Re-
search Centers (ALA-ACRC) conducted a large clinical trial
including 500 patients with mild persistent asthma well
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controlled on low-dose ICS. Patients were randomized to
either continue on twice-daily low-dose ICS, or step-down
to an LTRA alone (montelukast), or step-down to a low-
dose ICS/LABA combination once daily (10). Treatment
failure was defined as a >20% decrease in FEV1 and this
was greater in subjects who received an LTRA, but there
was no difference between other treatment groups. Thus,
it was suggested that twice-daily ICS could be stepped
down to once-daily ICS/LABA, effectively halving the
dose of ICS. However, this conclusion is limited by the
fact that the study did not contain a group taking ICS
alone once daily.

In another large randomized clinical trial, 455 patients
with mild persistent asthma well controlled on twice-daily
low-dose ICS were included. The subjects were stepped
down to one of four treatment regimes: two as-needed
regimes, namely (group 1) albuterol only and (group 2)
low-dose ICS/albuterol, and two twice-daily regimes,
namely (group 3) low-dose ICS twice daily and (group 4)
low-dose ICS/ albuterol twice daily. No differences in the
primary endpoints were observed in the three ICS regimes,
but those taking the as-needed low-dose ICS/ albuterol
regime (group 2) achieved the endpoints with a fourfold
lower dose of ICS™. The results of this study suggest that
less than daily low-dose ICS alone may be sufficient to
achieve good asthma control in mild persistent asthma
and provide the benefit of reducing exacerbations.

A final question raised about ICS in mild persistent
asthma is whether regular use of ICS can prevent the
decline of lung function associated with asthma and
thus alter the natural history of the disease. To date, no
randomized clinical trial has properly addressed this ques-
tion. Only the Children Asthma Management Program
Study (CAMP) has shown that in children with mild-to-
moderate asthma the lack of regular treatment with ICS
for four to six years is not associated with progression of
the disease’

The"as needed” use of ICS together with an inhaled/32
agonist has shown promise in one study but this finding
needs to be replicated in further studies. It is certainly an
appealing approach as compared to regular treatment,
because it involves a trivial cumulative exposure to cor-
ticosteroids. However, it is not clear whether intermittent
treatment with ICS in clinically effective doses suppresses
the chronic airway inflammation or the airway hyperre-
sponsiveness associated with the disease. Alternatively,
it may be offered as an intermediate step towards the
withdrawal of controller medication if the disease is well
controlled by regular treatment with ICS.
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AlgvBuvtiic Zuvtaéng,

AtevBuvtric Mveupovoloyikic KAVIKIAG
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TuAua ANO

AMnloypagia:

AnpooBévng Mmoupog

Mveupovoloyikr Khvikn

Navemotnuiaké Noookopeio AAe§avdpoUmoAng
68100 Ahe€avdpoumoin

Tel./fax: 2551076106

e-mail: bouros@med.duth.gr

H 181omabr¢ mveupovikr ivwon (IM1) eivat n mmo ouyvn) 1Slomadng Sidue-
on mveupovia'. NMpoogata avayvwpiletal OAo Kal ouxvoTEPa cUVOPOUO
TO OTI0i0 TTEPIAAUPBAVEL EUPUONUATIKEG AAAOIWOELC OTOUG AVW AoBoUC Kal
TIVEUMOVIKE (vwon otoug Kdtw Aoouc. Kaleital e cuvépopo cuvduacopou
TIVEUHOVIKNG ivwong — epeuorpatog (XXMNI-E) (combined pulmonary
fibrosis and emphysema (CPFE) syndrome). Apxikd Bswpnnke wg
Tuxaia cuvumapén Twv SU0? Evw CHEPA TTPOTEIVETAL WG VEO CUVOPOUO34,
To Z3MI-E Bewpeital Eexwptotd amo tnv IMMI, £xel 1Slaitepa amMEIKOVIOTIKA
XOPAKTNPIOTIKG, OXETIKA S10TAPNON TWV MVEUUOVIKWY OYKWY, GNUAVTIKNA
peiwon TG SLaxUTIKAG IKAvOTNTOC, Kal TNG Pa02 Katd TNV AoKNnon, Kal e-
YAAN cuxvéTnTa Quénpuévng MVEUOVIKNG UTTEPTACNG TTOU €XEL WG CUVETTELA
NV Kakn mpoyvwaon. Eival cuxvotepn otoug AvOpeg Tou gival KamvioTEG 1y
TIPWNV KATIVIOTEG TTOU £XOUV KAMVIOEL TTEPIOOOTEPO aro 40 makeTta-£tn. H
péon nAikia ival 65 £€1n. KAvika ol aoBeveic £xouv SUTvola Kal AVTIKEIUEVIKA
aveLPIoKoVTAl AETTITOI N pJouaIKol poyxol oTIG BACELS.

H Siayvwon otnpiletal 6Ta EUPNUATA TNG UTTOAOYIOTIKNG TOMOYPAQIag
NG eukpivelag (HRCT) Tou Bwpakog, n omoia deiyvel eite kevipohoLwdeg
EUEUONUA 1 PUOANIOWOEG EPPUONUA OTa AVw TVEVPOVIKA TEdia, ouvo-
Sevopévn 010 90% TwV TEPITTWOEWV ATTO TAPASIAPPAYHATIKO EUPUONUA
Kal S1axutn MVEUHOVIKN ivwon oTiG BAoelg (UMoUTTE(WKOTIKEG SIKTUWTEG
OKIAOELG, IKOVa KnpriBpag, Bpoyxiektaoieg e€ ENEewc), (Eikdva 1). Mvev-
HOVIKN UTépTacn mapatnpéttal oxeSov 0To HUICU TwV TTEPITTWOEWV Kal
€ival o KUPLOC TTPOYVWOTIKOG TapdyovTtag KAKAG eEENIENG. H péon emPBiwon
TTAPOUGIa TIVEUHOVIKAG UTTEPTAcnC umohoyiletal o€ 25 HRVEG, EVW OTOUC
aoBeveic pe 1Ml autn eivat 34 prvec*.

Emi Tou mapovtog undpyel Stapwvia av 1o X3 MI-E amotelei Eexwplotd
oUVSpoo 0w cuvEREL e TNV IMI kat TNV un e81kn Stapeon mveupovia n
anAn mapouvaoia epguonuatikwy BAapwv otnv HRCT og kanviotég e ML H
Slapwvia autr Ba ekppdletal oTi¢ VéeC, O dnpoacisuon Siebveic odnyieg
ya tnv M.

YToOoTNPIKTIKA Tou GUVSPOIoU ival TTpoo@atn Snpocisuon Twv MejiaM
et al* ot omoiot a6 110 acBeveic pe IMI, o1 31 (28%) gixav INI pe eppvonpa
Kal peyaAUTepn Bvntotnta amd Toug acbeveic xwpic epguonua (n péon
emBiwon tav 25 prveg kat 34 purveg, avtiotolya, p = 0.01). Emiong Bpédnke
0TI 01 a00eVE(G pE To CUVOPOO Eixav CUXVOTEPA TIVEUHOVIKH UTIEPTACN OAAG
KAl LEYAAUTEPN CUOTOAIKH APTNPLAKK TIVEULIOVIK TIECT OTO UTTEPNXOKAP-
Sloypapnua (82.3 +£ 20 mm Hg vs 56.7 = 15 mm Hg, p <0.0001). Emtiong ot
aoBeveic pe 1o oUVSpoO eixav peyaluTtepou Babuol ivwon otnv HRCT
(p=0.015), evw FVC, FEV,, Pa0O; and Sa0, &ev Siépepav. Opwc, n Sa0; katd
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EIKONA 1. YroloyloTIKA Topoypa®ia uPnAng EUKpivelag o aoBevr ue GUVEPOUO TIVEUHOVIKIG ivwong — Eppuoruatod. Kevtpo-
MoBIDSEC EpPUONUA OTIC KOPUPEC (A) Kal KATACTPOPIKO EUQUONUA OTIC BACELS pe Tapouasia SIApeong VEVHOVIKAG ivwong (B).

(I6ia mepmintwon).

TNV doknon Atav pikpotepn oto 22MI-E (p <0.01).

Bdoel TN HEAETNC QUTAC TpOoTEiveTal O KABE HEAETN
OxXeTIKN pe TNV NI mpémel va ava@EpeTal pnTd av €Kouv
oupmnePIAN@Oei ) dxt aoBeveic pe XX TMI-E, mpokeluévou va
aélohoyouvtal owotd ta amoteAéopata autic (JF Cordier,
personal communication).

Qot6o0, dNot e1d1Koi Bewpolv OTI gival TPWIN N
avayvwplon Tou ouvdpduov, emetdn Sev elval emapkn Ta
OTOIXEIQ OXETIKA UE TNV TTPOYVWON 1} TNV QVTILETWTTION
WOoTE va gival amapaitntn n diagopormoinon Twv und
Slapdpywon odnylwv.

A6 MAEUPAC MABOYEVETIKWV UNXAVIOUWY, AUTOI
gival dyvwaoTol Kal yla TNV MVEVPOVIKA (vwaon Kat yla To
gU@Lonua. Humepékepaon tou TNF-a kat tou PDGF-b og
nelpapatolwa éxel SelxOel OTI TPOKAAEL EPUONUATIKES KAl
IVWTIKEC AANOLWOEICS. Eival akoun dyvwoTo dv ol eppuon-
MOTIKEG KAl Ol VWTIKEG AANOIWOELG eEeNicoovTal XWPLoTA
N KA&Be pia i av n pia eivat amotéAeopa TnG AAANC.

Eivat B€Bato o6t amartovvtal TOANG akoun yla tnv
AR PN Katavonon Tou cuvSpouou (0w To €idog TG
ivwong av autod sivat UIP n kat fibrotic NSIP)8, Eivat emiong
mBavo otov oplopod va mpooteBolv Kal dAha Slagpopo-

S1ayVWOoTIKA XApAKTNPIOTIKA.

Ané OepameuTIKAG OKOTTIAG SEV UTTAPXOULV IKAVOTIOL-
NTIKEC EMAOYEC ETTI TOU TAPOVTOC. TA KOPTIKOOTEPOEISN
KOl TO AVOOOKATAOTOATIKA eV £XOUV EMAPKWE UEAETNOEL
H Siakomn Tou Kanviopatog gival avaykaia. Yo HeAETN
gival n Beparmeia NG MVEVUOVIKAG LUTTEPTACNC OLVOOOU
TIVEUHOVIKOU gppuonuatog, 1Ml kat Z2MI-E. H mpwipn
gyypa®n Twv acBevwv autwv o€ Aiota pPetapdoxeuong
givat emPBePAnuévn.

Ev oupunepaoparty, 1o ZXM1I-E givai mo ouxvo (30%) and
OTL LEXPL TWPA TTIOTEVOVTAY, KA EXEL XELPOTEPN TTPOYVWON
amo TV ML Mapd TNV eAa@pa EMNPEACUEVN OTTIPOLIE-
TPNOoN, N Baputntatou ZMNI-E ivat peydaAn. H mapoucia
TIVEUUOVIKNG UTIEPTAONG Eival SUCOIWVO TTPOYVWOTIKO
onueio. Av Kal TIEPIOOOTEPEC PENETEC Eival ATTAPAITNTEC
yla va kaBopioBoulv emakpiBwg ot diagopég petalu Ml
kal 2XMI-E, o1 teAeutaiol mpémel va amokAgiovtal (r) Tou-
Adxlotov va pehetwvTal {EXwPLoTd) amd TIG PENETEC Kal
TIC KAIVIKEG OOKIUEC.

BIBAIOTPAQIA

(BA. keipevo ota ayyAika).
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Editorial
Combined pulmonary fibrosis
and emphysema syndrome
Demosthenes Bouros MD, PhD, FCCP Idiopathic pulmonary fibrosis (IPF) is the most frequent form of

idiopathic interstitial pneumonia’. Recently a syndrome including upper-
lobe emphysema and pulmonary fibrosis of the lower lungs has been
increasingly recognized. This syndrome, called combined pulmonary
Dep?rtment of Pneumor}ology' . fibrosis and emphysema (CPFE) syndrome, was initially reported to be
Medical School, Democritus University of !
Thrace, coincidental?, but has now been proposed as a distinct syndrome3*. CPFE is
Alexandroupolis, Greece an entity distinct from IPF, from which it differs by its characteristic imaging
features, relatively well preserved lung volumes, strongly impaired carbon
monoxide (CO) transfer, significant decrease in PaO, on exercise, and a
high prevalence of pulmonary hypertension leading to poor outcome. Itis
observed most often in men who are smokers or ex-smokers of more than
40 pack-years; their mean age is 65 years. Exertional dyspnoea is always
present, and basal crackles are heard on auscultation.

Pulmonary function tests usually show respiratory volumes and flows
that are normal or subnormal, but CO transfer is substantially reduced and
exercise hypoxaemia is present.

The diagnosis is based on findings on high resolution computed
tomography (HRCT) of the chest, which show either centrilobular emphysema
or upper-zone bullous emphysema, associated in 90% of cases with very
suggestive paraseptal emphysema and diffuse infiltrating fibrosing lung
disease at the bases (subpleural reticular opacities, honeycomb images,
traction bronchiectasis), with more frequent ground glass opacities than
in IPF (Figure 1). Pulmonary hypertension is present at diagnosis in almost
half of all patients and represents the principal negative prognostic factor
for this condition, which has a median survival of 25 months.

At present there is still some debate as to whether this is a distinct
syndrome, as happened with NSIP, or just some emphysema found on
the CT in smokers with IPF. This debate is going to be reflected in the new
guidelines for IPF, presently under publication®.

Correspondence: Supporters of the separate syndrome point to the recent publication
Demosthenes Bouros MD, PhD, FCCP by Mejia et al* who found that in a cohort of 110 patients with IPF, 31 (28%)
Professor of Pneumonology patients with combined IPF and emphysema had a higher mortality than
Head, Dept of Pneumonology, and . . . . .

Chairman, Dept of Internal Medicine, Democritus patients without CPFE (median survival time of 25 months versus 34 months,
University of Thrace and p =0.01).They further showed that CPFE patients had a higher prevalence of
University Hospital of Alexandroupolis ; ; ; :
Alexandroupolis, Greece, 68100 pulmonary hypertension and had higher systolic PAP or1 echoc.ardlography
Tel /Fax: +30-25510-76106 (82.3+20 mm Hg vs 56.7 + 15 mm Hg, p < 0.0001). Patients with CPFE also

Email: bouros@med.duth.gr showed a higher HRCT fibrotic score (p=0.015), while the FVC, FEV;, PaO,
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FIGURE 1. High resolution computed tomography (HRCT) of the lungs of a patient with combined pulmonary fibrosis and
emphysema (CPFE) syndrome (courtesy D. Bouros). The apical centrilobular emphysema (A) with destructive emphysema and
interstitial fibrosis (B) are clearly shown.

and Sa0, were similar in all patients, but in contrast SaO,
on exercise was lower in patients with CPFE (p<0.01).

This study brings further evidence to the validity of
the concept of CPFE syndrome, and that from now any
study on IPF should mention distinctly if patients with
CPFE syndrome have been included in the study, thus
allowing an accurate interpretation of the results (JF
Cordier, personal communication).

However, others feel that it is too early to recognize CPFE
as a separate syndrome, since to justify a new syndrome,
there must be robust evidence that the syndrome has
either prognostic or management significance, which
changes current recommendations.

In terms of pathogenic mechanisms, these are unknown
both in emphysema and fibrosis at present, although it
is recognised that overexpression of tumour necrosis
factor-alpha (TNF-a) and platelet-derived growth factor
(PDGF-b) in mouse lungs produces airspace dilatation
and fibrosis®”. Itis also unclear whether emphysematous
and fibrotic lesions progress independently or if the one
is the result of the development of the other.

Therapeutic options in CPFE are limited. The patients
should quit smoking. The role of corticosteroids and that
of immunosuppressants have not yet been evaluated. The
treatment of pulmonary hypertension in emphysema,
IPF and CPFE needs evaluation. Early enrolment in the
transplantation list is mandatory.

Much remains to be studied in CPFE syndrome (e.g.
fibrosis is mainly UIP but other types of fibrosis may be
present especially fibrotic NSIP)2. Perhaps the definition

of the syndrome will necessitate further differential
diagnostic characteristics.

In conclusion, CPFE syndrome is more frequent (30%)
than usually thought and it has a worse prognosis than IPF
alone. The finding of a mild abnormality in spirometry is
misleading for the evaluation of the condition, and could
be responsible for the underdiagnosis of the syndrome.
The presence of pulmonary hypertension is a serious sign.
Although further studies are necessary to define more
precisely the boundaries between IPF and CPFE, patients
with CPFE syndrome should be carefully excluded (or at
least stratified) from IPF studies and therapeutic trials.
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MEPIAHWH. OEQPHTIKO YINTOBAOPO: MoAAéC mapAUETPOL TNG
@Aeypovwdoug amavinong o€ éva BAanTIkO £pEBIopa [onwG eival
n ékBeon oe 6{ov oUYKEVTPWONG 2 PéPN/EKATOUMUPLO (ppm) yia 3
1 6 WPEC] €ival AlydTEPO I0XUPEG GE TOVTIKOUG HE YEVETIKA ESANEIPN
(knock out, KO) tou em@avelodpactikov mapdayovta A (SP-A) o
oxéon pe movTikou¢ aypiou Tumou (wild type, WT). Alatunwoape
v un6Beon ot1 éva Ao gpéBiopa [yia mapddetypa pia xapunAn
660n MimonoAucakyapidng (LPS)] éxel apvntikn emiépacn otn dpuva
Tou &evioTh Kat Slagopomnolei Ty emayopevn amé 6fov BAaPn o
movtikou¢ Tumou WT kat KO. MEOOAOZ: 2e movtikoug WT kat KO
xopnynonkav Siagopetikég doaelg LPS, i LPS (2 ng) + 6lov (0, 2
ppm), i} dinBnuévog aépag (filtered air, FA) emi 3 wpeg. Ot movTikoi
BavatwOnkav 4 wpeg petd tnv €kBeon (og O; 1 FA) i} GuvoAikd 20
WPEG PETA TN Xopriynon LPS. Xto BpoyxokuPeAidiko ékmivpa (BAL)
npocdilopioTnkav MOANANAA TEAIKA onuEia eVOEIKTIKA PAEYUOVIG.
AMOTEAEZMATA: 1) Z11¢ 20 wpeG peTa amd xopriynon povo LPS,
Kat ot U0 opAdEG TOVTIKWY ERPAVIGAV onpeia GAeypoviG. Ala-
motwonkav Siagopéc oto mpotumo andvinong tng MIP-2, otov
OAIKO ap1Op6 KuTtdpwv (0TNV opada twv 0,5 ng LPS) kat ota apyikd
enimeda o&eldwpévwv mpwteivwv Kat pua@olimbiwv. 2) Ot movTi-
Koi KO gpgavicav peiwon twv moAupop@omipnvwv (PMN) kat Tng
MIP-2 kat abd§non tTwv pwopohimdiwv petd amd ékOeon o€ LPS + Os,
KaBwg Kat avénon Tou oAtkol aptOpol KUTTApwWY HeTa amd LPS + FA.
3) O1movTtikoi WT otoug omoioug xopnynonke LPS + FA pgdavicav
avgnon tou SP-A, n omoia dev emtddnke otnv opdda xopriynong
LPS + O;, kaBw¢ Kal avénon twv Sipepwv oéeldwpévou SP-A petd
ané ékBgon o€ O; fj LPS + 0;. SYMIMEPAEMATA: H xopriynon LPS
£XEL APVNTIKEG EMMTWOELG Ol OTOiEG EKONAWVOVTAL UEYANO XPOVIKO
Slaotnua petd tnv €kBeon kat kabiotd toug movtikoug KO hiyodtepo
IKavoug va avtamokplOouv o€ éva devtepo PAamTiko pédiopa. H
xopnynon LPS kat n é&kBeon o€ O; emdpouv atov SP-A mocoTikd Kal
TIOLOTIKA, avtioToiya. [lvetuwy 2009, 22(2):131-142.
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“Duty is liberating. It forces you to transcend your own
limitations and makes you do things that may not come
naturally, but must be done, because they are right.”
David Rockefeller

EIZATQrH

H AutormoAucakyapidn (lipoopolysaccharide, LPS) )
evbotoéivn amotelei faoiko oUCTATIKO TNG EEWTEPIKIAG
MeEPBPAvVNG Twv Gram- apvnTIKWV BakTnpiwv. Aiote-
Aeital amoé 1o Aimidio A, évav moAuoakxapldikd mupriva
Kal To avtiyovo O Kal GuvIoTA Evav I0XUPO EMaywyEa
NG QUOIKNG avooiag. H elomvor evdotofivng mpokahei
EMOTPATEVON PAEYHOVWOWV KUTTAPWV Kal EMAYEL TNV TTA-
paywyn MANBou¢ TPoPAeYHOVWSWY KUTTAPOKIVWV. Evag
ONMUAVTIKOG aplOudS POo@aATWV HEAETWV ATTOKAANUYE
OTL N avoolakn amdvtnon otnv evdotoivn ekdnAwvetal
Héow TNG AAANAETIO paoNC TNG UE TO CUUMAEYHA UTTOSO-
xéa CD14/TLR4/MD2, pe anmoté eopa TNV EVEpyorioinon
evdokuttdplwy odwv Tou NFKB, ol oTToieg HETEXOUV OTNV
TIapaywyn KUTTAPOKIVWY G TOAOUG KUTTAPIKOUG TUTTOUC,
1Slaitepa ota pakpo@dya.* ZUUQWva PeE TPOCPATEC
peAéTeC, 0 TLR-4 gival évag dAo¢ Bactkdg mapdyovTag
yta tnv mAfpn ekdAwon NG mMveupoVIKAG PAAPNG ema-
youevng amd 6fov.> H elomrvor] UPnAWV CUYKEVTPWOEWV
(100 pg) LPS mpv amno ékBeon o€ 6Cov €xel StamotwOei
OTIL eVIoXUEL TN SpAC TOU Kal EMAYEL TNV AVATTTUEN PAEY-
HovnG oTov mvelpova.”®

To 6lov amotelei éva 1oXupd ToEIKO CUCTATIKO TOU
PWTOXNHLKOU VEPOUG Kal €vav armo TOUuG KUPLOUG uTieLBU-
VOUC TNG ATHOOPAIPIKAC puTTavonc. Avtidpd katd KUpLo
AOyo e popla mou Ppiokovtal oTo SlaxwploTike Oplo
UYPNG aéplag edaong, emedn n xapnAn damepatdtntd
TOU 0TO VePO Tieplopilel Tnv IkavoTnTa SIAXUCHG ToU O€
auToU¢ Toug 1oToUC. O1 BlohoyikéC emOPATel; Tou 6{oVTOG
oxetiCovtal pe Tnv avantuén o&eldwTikoL OTPEG 0TO Ka-
TWTEPO AVATIVEUOTIKO 0UOTNUA Kl MOavATATA JE AUEDN
BAABN Tou emBnAiov, kKabwg kat pe TNV MUPodoTNON
EVOC PAEYHOVWEN KATAPEAKTN TTOU TIPOKAAEL EUUEDEC
BAABec.> M O1 emayopeveg amd 1o 6lov PeTABOANEC OTOV
TveUova TeEPIAAUPAVOUV €1I0pON Kal evepyoToinon
AVOOIAKWY KUTTAPWV Kal al&non Twv TPpo@AEYUovwOwWV
KUTTOPOKIVWV KAl XUUOKIVWY, JeTa&D TWV OToiwv gival n
XNUEOTOKTIKA TIPWTEIVN Twv povokuTttdpwy (MCP-1) katn
PAEYHOVWANE TTPWTEIVN TWV HaKpo@aywv TuTou 2 (MIP-
2).781214 H ¢kBeon o€ 6Cov mpokahei emiong Suohertoupyia
NG EMIPAVEIOSPACTIKAC 0UGIAC, ™ av Kal ol UTTOKEIEVOL
HUNXAVIOUOi TTapapévouv aCaQEiG.

H em@avelodpaoTikr] oucia Tou veuova ival éva
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oULVOeTO piypa amd Aimidia kat mpwTeiveg. Ektdég amd tnv
TPOANYN TNG CUUMTWONG TWV KUYENISWY, Ta GUOTATIKA
Tn¢mai{ouv oNUAvVTIKO POAO OTNV TPWTN YPAUUA AUUVaG
TOU OpYyavIopoU evavTiwv didgopwv BAamTIKwy £pedi-
opdtwv. O emEavelodpacTIKOC TAPAywv TTPWTEIVN A
(SP-A) amotelei éva BAcIKO TTPWTEIVIKO CUOTATIKO TNG
EMPAVEIOSPAOTIKNG OUCIAC, TO OTTIO{0 CUMMETEXEL OE TION-
Aég Aertoupyiec kat 1dlaitepa oTnV avamtuén TG QUOIKAG
avooiag (avaokomeital avaAuTIKA OTIG avagopég 17-20).
2Tnv TehevTaia mepimtwon, o SP-A @aivetal 6tL evioUel
N @AYOKUTTAPWGN EVOC APIOIOU UIKPOOPYAVICUWY,2 7
puBuilel TNV evepyomoincn Tou CUPMANPWHATOC? Kal
avéavel Tnv mapaywyr 6pacTikwv pi{wv o§uyovou Kal
alwtou (RONS), ol omoieg ouvioToUV €va PNXaviopo
@oveuonc Twv maboyodvwyv.?>2*30 H Slatapayn autwy
TWV AEITOUPYIWV O€ TTOVTIKOUG SP-A -/- (KO) Toug kaBilotd
TEPLOCOTEPO EMIPPETEIC O MVELUOVIA.?”3032 EmmAéoy,
unidpxouv evdei€elc cuppeToxng Tou SP-A otn pubuion
™G PAeypovNg, 18laitepa ota MAAIoIA TNG TIVEUUOVIKAG
BAAPNG Kat amokatdoTaong, HEoW PUBUIONC TWV TIPOPAEY-
MOVWOWV KUTTAPOKIVWY,?'*33 KABapoNG TwV AMOTTWTIKWY
KUTTApWV3+3 Kal pUBUIONG TOU KOAAQYOVOU Kal TWV
peTaANompwTeacwy TN Bgpéhiag ovoiac.34” Meydhog
ap1OUOC HeEAeTWV €xel Oeiel 6TL TOAAEG AelTOUpYiEG TOU
SP-A kataotéAovtal katd Tnv o&eidwon** ) vitpw-
on.*** Mpoogarta, anodeifape 6t n oeidwon Tou SP-A
av€nbnke Taxutata PeTd amd ékBeon og 6oV Kal UdAL-
ota mipv and tnv o€gidwon aAwv mpwTteivwv.' Emiong,
Seilfape 0TI YE TNV MPOOSEVTIKN YPAVON TWV TTOVTIKWY,
0 SP-A vgiotatat Sucavaloya avénuévn kapBovuliwon
OUYKPITIKA PE AANEC TIPWTEIVEC TOU BpoyxoKuPENSIKOU
ekmAUpaTog (BAL), yeyovog mou urtodnAwvel auénuévn
€uNABEId Tou oTNV 0&eidwon.*® Oswprioaue 6T aPevog n
SuoAertoupyia autr evdéxetal va ogeiletal og o€gidwaon
Kal, apeTéPou, Aoyw TnG mpoavagpepBeioag eumdbelag, o
SP-A umopei va CUPPETEXEL OTOV TIEPLOPIOMO TNG IOTIKAG
BAABNC péow eCoudetépwong twv RONS.™

H o€eia mveupovikn BAARN éxel pavei 6T peTaBaNAel
Ta emimeda TN EMEPAveIOSPATTIKAC ouoiag oTo BAL, ala
olumevBuvol unxaviopoi dev éxouv akdua dlaheukavoei,
KaBwg éxouv Slamotwhei 1000 auénuéva 600 Kat PelwpE-
va enimeda ewo@oAimdiwv YeETA amd emagr pe LPS.1647-4
Ta Mimmidia Tng em@avelodpacTIKAG 0Usiag, av Kal givat
KUpiwg urevBuVa yla TN PEiwon TS EMEAVEIAKAC TAoNG,
UTTOpOUV ETMIONG VA EMTNPEACOUV TN CUUTIEPLPOPA TWV
QAVOOIOKWY KUTTAPWV. ZUYKEKPIUEVA, KATACTEAAOUV TNV
EVEPYOTTOINOT TOUC KAl AVACGTEANOUV TNV TTAPAYWYH KAl
NV ameAeUBEPWON TPOPAEYUOVWSWY KUTTAPOKIVWV. %!
MapoAa autd, 6mwg kat o SP-A, umopouv va ofgldwbouv
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amno 1o 6fov 1j ano evdéoyeveic RONS,340445255 1 amoTé-
Aeopa tnv Tpomomoinon NG dpacng Toug kat mbavotata
TN GUMMETOXN TOUG OTN GAEYLOVT] TTOU TTPOKAAEITAL ETA
amod ékBeon og 6lov.

‘Exoupe Sei€el mahaidtepa 6Tt n €kBeon og 6{ov cu-
oxetiCetal pe HETABOAEG TNG PUOIKAG AVOOIaG Kal PE
PAeypovwdelg Slepyaoieg, TOoo og movTikoug KO 6oo Kal
o€ ayptou tumou (WT). Qot600, TapaTNPECAUE OPICHE-
veC S1a@opég PeTa&V Twv SVO TUTIWV TTOVTIKWY, Ol OTTOIEG
urtodnAwvouv 6T1 0 SP-A evdéxetal va railel KAmolo poAo
WG TTPWTN YPAUUA AHuUvVag Tou opyaviopo. Eival yvwoto
OTL N PAAPBN 1§ n avoolakr andvtnon mou TTPOKAAE(Tal
anmé ouvduacuod ToIKWV TTapayovtwyv Sev Umopei va
TPoRAe@OEi amd Tnv exTipnon TG emidpaong kabe To&Ikov
mapayovta Hepovwpéva. Me Bdon autd to dedopévo, n
TTAPOUCA UENETN OXEOIAOTNKE E OKOTIO TN MENETN TNG
enidpaong tng xopriynong xapnAng 66ong LPS mpv and
ékBeon oe 6lov ovTIKWVY ol omoiol S1EBeTav aképain
apuva (WT) kat movtikwv SP-A KO, dnAadr movtikwv
amo Toug omoioug Exel eEaNeEIPOEl O PUOIKOC AUUVTIKOG
mapayovtag SP-A. Z1éxo¢ pag nnrav n dlariotwon av ta
nielpapatolwa mou éNafav xapnAi moootnta LPS apketég
wpegTplv TNV ékBeon oo 6lov gixav evaicOntomnoinBei,
Héow TpoTmomoinong TNE AMAVTNOHG TOUC 0TO 0EEIOWTIKO
OTPEG TTOU TTAPAYETAL Ao To To§IKO 6(ov. EoTidoape ota
TPWIHA ATTOTEAECUATA, TA OTTola TTapatnEROnKav péca
o€ 4 Wwpeg amod TN Xopriynon 6{ovtog, XPOoVIKO 6plo 0To
oroio gixav dlamotwOei oNUAVTIKEG LETAPBONEG O€ TTOM-
Ad oxeTIKA TENIKA OoNnpEia, CUPPWVA PE TTPONYOUHEVEG
peNéTEC

YAIKA KAl MEOOAOI

NMepaparélwa

3TN HEAETN XpnolpomonOnkav apoevika movTikia WT
eAeVBepa maboyovwy kal apoevikda movTikia SP-A KO oto
YEVETIKO untooTpwiua C57BL/6. Ormovtikoi WT mporiA8av
anoé ta epyaotrpla Jackson Laboratories (Bar Harbor, ME),
EVW TTAPEUEIVAV UTIO KOBOPIoPEVEC TIEPIBANNOVTIKEG CUV-
Onkec ota ektpoeia Tou Penn State College of Medicine.
Ot movTikoi KO SiatnprBnkav eAevBepol maBoyovwy oe
€161KO XWPO UTIO AMOOTEIPWUEVEG CUVONKEG, OTIG iOIEG
gykataotdoelc. Kat ot 0o tumol movTikwy ottilovtav
ENeVOEPQ e EI8IKN TPOPN V1A TPWKTIKA KAl E VEPO BpU-
ongG. To cwuaTiko Toug BAPog KupavoTav HeTay 20-25 g.
H pehétn éNafe éykplon amo tnv emtponn Institutional
Animal Care and Use Committee tou Penn State College
of Medicine.
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Avtamokpion otn 66on LPS

OtapoevikoimovTikoi WT nAikiag 5-6 eBdopddwv (n =
4 rovTIKOi/XpoVvIkS onueio) EAafav pia epama& 66on (0,2,
0,5, 1, 2, 50, 1 200 ng) enefepyacpévng LPS (Escherichia
coli 055:b5; Sigma, St. Louis, MO) o€ 50 pl @uololoyikd
0p0 evoPapuyyIKd. MapdaAAnAa, ot TovTikoi TG opadag
eNéyxou éNafav ico Oyko QUGLIOAOYIKOU opoU evdopa-
pUYYIKA. Kat ot duo dykol eyxuBnkav 6To papuyya Twv
avalodnTomoiNpévwy TTIOVTIKWY, Ol OTIOI0L TA EI0EMVEU-
oav, EVW 0TN CUVEXELD avévnpav amo Tnv avaionoia
XWPIG EU@aVH CUPMTWUATA vOONOoNG. ZUUPwva UE Ta
gupnuata amo tov Tumo WT, SUo xaunhég Sooeic LPS mou
Bpédnkav va éxouv OieyepTikn emidpacn otn eAeypovr
emAgxOnkav yla perétn kat otov tUmo KO. Ot mmovTtikoi KO
nAiag 5-6 eBSouddwv (n = 4 TOVTIKOI/XPOVIKO OnpEio)
é\afav wa epamag 66on LPS (0,5 ) 2 ng/movtikog/50 pl
@uoloAoyikoL opov). Ot movTikoi TNG opadag eréyxou
é\apav ico Oyko QUGIOAOYIKOU 0pOoU EVOOQAPUYYIKA.
‘OAa 1a melpapatélwa Buataotnkav 20 WPEG UETA TN
xopnynon LPS pe agaipaén, peta and avaiobntomnoinon
pe ahoBavn. To xpovikd oplo Twv 20 wpwv emMAEXOnKe
oLpPWVa Pe oTolxeia amd évav aplOpo SnUOCIEUUEVWY
MeAETWV, ol omoieg SlamioTwaoav tnv eykatdotaon BAAPNC
enmayopuevng ano LPS péoa og 24 wpeg amod tn xoprnynon
NG.*5>8 And 6Aou¢ Toug veUoveG amopovwOnke To BAL
UE QUOIONOYIKO 0pO.

Xopriynon LPS akohouBoupevn amd ékBeon o€ 6{ov

MNa ta emépeva melpapata emAéxdnke n do6on Twv
2 ng, kaBw¢ ouvduale Tnv xaunAn ocuykévipwaon LPS
pe Tnv enidpaocn o€ MoANEG ekBaoelc. MovTikoi WT kat
KO nAkiag 5-6 €Bdopadwv (20-25 g) (n = 4 movTtikoi/
XPOVIKO onpeio) éAafav pia epdama& doon LPS (2 ng) oe
50 ul puololoyikoU opoU, evw TTAPAAANAA Ol TTOVTIKOI
NG opddag eAéyxou éNafav (0o dyKo QpUGLIOAOYIKOU
0poU evOOPAPUYYIKA. AEKATPEIG WPEG HETA TN XOpPN-
ynon LPS, ta meipapatolwa ektéOnkav oe SinBnuévo
aépa (filtered air, FA) i oe 2 ppm 6{ovToc¢ yid 3 WPEC.
Kai ta duo melpapata mpaypatonolnkav tavtdxpova
o€ Beppokpaocia dwyatiou pe emimeda vypaciag 50%."
Ev cuvtouia, ol 4 movtikoi TomoBeTrBnkav apxikd oe
YudAiva Soxeia e CUPUATIVA TTIWHOTA KAl 0T CUVEXELD
o€ éva KAEloTO YudAivo BdAapo. Xpnotpomolndnke éva
ovoTnua mapaywyrg 6fovtog, To omoio amodidel pe
MEYAAN OTTOTEAECUATIKOTNTA CUYKEVTPWOELG 6(OVTOC
petadu 0,1 ppm kat 10 ppm.*® H mapaywyn Tou €ywve ané
évav olovioTr NAEKTPIKNC eKKEVwong (Model 0Z2SS-SS,
Ozotech, Yreka, CA) kal n GUYKEVTPWOT) TOU TTAPAKOAOUO|-



134

Onke pe évav avaiutri 6{ovtog uneplwdoug akTivoBoAiag
(Model 400A, Advanced Pollution Instrumentation, San
Diego, CA). Téooepelg WpPeG PeTd TN ANEN TN ékBeong, ol
movTIKoi Buaidotnkav (CUVOAIKOG XpOvog 20 WPEC UETA TN
xopriynon LPS) pe agaipaén peta and avaicbntomnoinon.
3TN OUVEXELD, OTTO TOUG TTVEVIOVEG aTTopovwOnKe To BAL
HE @uololoyikd opo.

Kuttapohoyikéc petpioei Kat froxnuikéc avalioeig
oTo Lypo6 BAL

To BAL amopovwOnke pe evotalaén otov mveupova
OyKou {oou pe 10 80% NG (WTIKNAG TOU XwENTIKOTNTAG YIa
TPELG CUVEXOUEVEG POPEC (GUVOANIKA 1,5 ml), péow evéo-
TpaxelakoL kabetrpa. O dykog mapayduevou uypol RTav
GUVOAIKA 90% TOU XPNOLOTIOIOVHEVOU Kal Oev S1EpepE
ONUAVTIKA PETAEY TwV OpAdwY PEAETNG KAl EAEy)XOU.
To uyp6 BAL @uyokevtpriOnke (150 x g, 5 min, 4 °C) kat
10 i{nua petatpannke avd o evaiwpnua pe dStahuua
¥Awplouxou vatpiov 0,9%. AKoAoUBNGE KUTTAPOAOYIKN
HETPNON O€ KUTTAPOUETPNTA AiATOG KAl PUYOKEVTPNON
yla Tn S1dKpIon TWV KUTTAPIKWY TUTTWV. To eAeVBepO
KUTTAPWV UTIEPKEIUEVO UYPO YPUXONnKe oToug — 80 °C yia
TEPAITEPW PBlOXNMIKESC AVANUCEIG. H CUYKEVTPWON OAIKWV
MPWTEIVWV Mpoadlopiotnke pe tn Sokipacia Micro BCA
Protein Assay (Pierce Biotechnology, Rockford, IL). lia tov
TTPOGSI0PIOHO TWV OAIKWV wa@oAmbiwy, 100 ul urepkei-
pevou uttoARBNKkav og Auo@IAOTIOINGCN KAl TN CUVEXELD
o1tn dokipacia mocoTikoL mpoodloptopol Phospholipids
B Assay (WAKO Chemicals Inc, Richmond, VA).

ELISA Kuttapokivwy

Orouykevtpwoelg MCP-1 kat MIP-2 mpoodiopiotnkav
o€ Seiypata BAL eAeUBepa KUTTAPWV PIE TN XPrION KUTIWV
ev(UUIKNAEC avooompoopo@nTIKNG HeBdSou (ELISA), Ta omoia
SlatiBevtat oto umdplo (R&D systems, McKinley Place,
NE). Ta ép1a avixvevuong autwv Twv KuTiwv givat 1,5 pg/ml
yta tnv MIP-2 kat 2 pg/ml yia tnv MCP-1. ZuvomnTikd, 500
pl BAL eAeUBepou KuTTdpwV Auo@ilomolBnkav Kal otn
ouvéxela avapixBnkav pe 1o S1aAUTn Tou KuTiou o€ TENIKO
oyko 100 pul. H Sokipacia SievepynOnke cUPPWVA HE TIG
OUOTACEIC TWV KATAOKEVAOTWY. META TNV 0AOKArpwon
TOU TTEIPAMATOG, METPRONKE N amoppoenon ota 450 nm
pe Tn ouokeury SPECTRA Fluor Plus ELISA plate reader
(Tecan US, Research Triangle Park, NC).

Avogoamnotinwon tov SP-A

Ta emineda SP-A oto BAL npoodlopiotnkav pe Tn
HéBodo avoooamotunwong dot blot. Zuykekpipéva,
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€ywve apaiwon 25 pl uypol BAL eAelBepou KuTTApWY
o€ 975 ul Stahupatog TBS 0,02 M pe pH 7,5. To Seiyua
KAaopatomotrifnke avd 200 pl kat kdBs kKAdoua tomo-
BetriBnke og katdAAnAo péoo petapopdg Bio-Rad Trans
Blot (vitpoogANOUAGLN, 0,45 um) UTIO CUVONKEG KEVOU
aépog Kal og ouokeun dot blot 96 6écewv (Bio-Rad, Her-
cules, CA). AkoAoUBnoe OAOVUKTIA ETWACH OE PUOUIOTIKO
Stahupa ewo@opikol vatpiou/ KaAiou 0,01 M (PBS, pH
7,2), To omoio riepleixe 1% Poela Aeukwpativn opou (BSA).
Katomy, ta Seiypata emwaotnkav Je TOAUKAwVIKA IgG
anti-SP-A avtiowpata kovikAou (1: 10.000)%° og StaAupa
PBS pe 1% BSA kat 0,05% Tween-20 yia 1 wpa o€ Bgppo-
Kpaoia dwpuatiov. AkohouBnoav Tpelg eKMAUOEIG emmi 10
Aemtd pe PBS kai 0,5% Tween-20. AkohoUBnoe enwaon
Twv SetypdTwy pe 6evTtepo avTiowpa (culeuyuévo e HRP
avtiowpa IgG gpigiov, 1:25.000) (Bio-Rad) yia 1 wpa ce
Beppokpacia SwuaTiou Kal 0TN CUVEXEIA EKTTAVONKE TG
TponNyouuévwe. H mpoaodeon Tou avtiowpatog aviyveu-
Onke pe TN p€BOSO TNG EVIOXUHEVNG XNUEIOPWTAVYELAG
(ECL). Zuykekplpéva, Ta Seiypata emwaotnkav pe 10 ml
kaBe SlaAupatoc ECL (PerkinElmer Life Sciences, Boston,
MA) yia 1 Aento Kat 0tn cuvéxela TomoBetOnkav péoa
o€ PAKeAO CEANOQPAVNG, ApalpEDNKe N Tepiooela Slalv-
paTog Kal pwTtoypaendnkav o AU Kodak X-Omat XAR
(Eastman Kodak Co., Rochester, NY). Metd tnv epgdvion
Tou QIAY, €ylve TToooTIKOTOINON Twv emmédwv SP-A ue
laser mukvoueTpia.

Avixvevon oe1dwpévwv mpwteivwv oto BAL

H avixveuon Twv ofeldwpévwv mpwTeiviv mpayua-
tomouifnke pe 1o OxyBlot Oxidized Protein Detection
Kit (Intergen, Purchase, NY), cOpgwva pe tn dtadikacia
TTOU TIEPIYPAPNKE TIPONYOUUEVWG,™ LETA ATTO OPICUEVEG
TPOTIOTOINCELG. TO KUTIO auTO avixveVel KAPBOVUNIKEG
OUASEC TIC OTTOIEC ATTIEKTNOAV Ol TIPWTEIVEC e TNV 0&eidw-
o1 Touq. XuvonTikd, o€ Seiypata BAL 25 ul mpokAnOnke
amodiata&n Twv MPWTEIVWY, e MPooBnKn icou dykou SDS
12%. Ta mapdywya Twv MPWTEIVWVY TIPOEKUYPAV PETA ATIO
enwaon Ye 2,5 ul SlaAvpatog 10x2, 4-dvitpipaivuludpa-
Civng (DNPH) emti 10 Aemtd o€ Beppokpacia dwuatiou. H
enwaon S1ekdmn pe mpoaodrikn 25 ul StaAvuatog eoude-
Tépwonc. AkohoUONnoe dot blot avdiuon Twv Setypdtwy,
KOTA TNV omoia Ta KAAoHATA TTOU TIEPLEXAV TTIPWTEIVEG
napayopevec and DNPH apaiwbnkav o 6yko 500 ul pe
S1dAupa PBS 0,01 (pH 7,2) kal amo autd, kAaopata 200 pl
unoARBNkav o avocoamotuwon VITPooeAAouAO{NnG,
Onwg mponyouuévwe. H avoooavixveuon twv ofeldw-
HEVWV TIPWTEIVWV TTPAYUATOTIOINONKE CUUPWVA E TIC
odnyieg Tou KaTaokevuaoTr, av Kat Ta SVo avtiowuata
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XPNOIHOTIONONKAV OE CUYKEVTPWOEIG HEIWUEVES KATA
50% amé TIC CUVIOTWHEVEG. E@apuooTtnke n idla uéBodog
ECL yia tnv gpugpavion toug og @A XAR Kal akohouBnoe
moootikomoinon Ye laser mukvopeTpia.

0¢e1dwpévn kat pn o§e1dwpévn SP-A mpwteivn oto BAL
pe T péBodo Western Blot

Ev ouvtopia, kAaopata 200 pl amé ta deiypata BAL
OUMTTUKVWONKav pe Auo@INOTIOINGN Kal Ol TTPWTEIVES NAE-
KTpoopndnkav oe yéAn SDS moAuakpuiapudiou 12,5%.
H Stadikacia TNG NAEKTPOPOPNONG TTPAYHATOTOINONKE
800 popéC yia kABe Seiypa Kal ol TTPWTEIVES TTOU Ao o-
vwonkav petapépdnkav o PepPpAavn VITPOGEANOUAS-
{n¢ (0,45 pm) yia avixyveuon Tou SP-A kal o€ pepPpdvn
S1pBoplouyou moruBivuhideviou (PVDF) (Millipore, Bed-
ford, MA) yia avixveuon tou o&eldwpévou SP-A, uéoca oe
pLBUOTIKS StaAupa 25 mM Tris base, 192 mM yAukivng kat
20% pebavoing. AkohouBnoe avocoavixveuon tou SP-A,
OTIWG TEPLYPAPNKE OTNV TTPonyouuevn evotnta. Emiong,
avixveuBnke n ofeldwpévn mpwteivn SP-A, pe oplopéveg
TPOTIOTIOINCELG OE OX£0N PE TNV TPONYOUUEVN TIEPLYPA-
@N.%" ZUyKeKPIPEVA, N HeEUPBPAvn uméotn apuddtwon yla
1 Aent6 pe 100% peBavohn Kat 0T CUVEXELD EKTTAUONKE
pe SidAupa Tris 0,02 M (pH 7,5) pe 20% pebavoin yia 5
Aentd kat pe 2 N udpoxAwpikov o&éog (HCI) yia 5 Aemtd.
Katomy, emwdotnke pe 100 pg DNPH/mI og 2 N HCl yua
5 Aentd. AkolouBnoav 3 ekmAUGoEl e 2 N HCI, 7 ekmAu-
O€lG pe 100% peBavoln kait pia ékmiuon pe 0,02 M TBS
(dtapkela k@Be ékmiuong 5 Aentd). H pepfBpavn datn-
pNOnke o€ kKataAAnAo yalaktwpatomoinpévo SidAupa
5% (powdered milk, Carnation) o€ 0,02 M TBS kat 0,05%
Tween-20 yia 6An ) dtdpkela Tng vokTac. OAa ta otadia
META TN PETAPOPA TwV SelypdTwy mpaypatonolonkav
o€ 100 ml StaAvpatog o Oepuokpacia dwuatiov. Otofel-
Swuéves mpwTeiveg aviyveuBnkav pe tTnv idla diadikacia
TIOU TIEPLYPAPNKE TTIPONYOUEVWG.

LTatoTiki avalvon

‘ONeg ol avaAUOEIC Yia TO YPAMPMIKO TTPOTUTIO TAoNG
avdueoa otn 60N Kat TNV KupLa ékBaon, Kabwe Kat pn
TIOPALIETPOTIOINEVEC CUYKPIOELS, TTPAYHUATOTOONKAV UE
70 SAS V9.1 (SAS Institute, Cary, NC) kat kdBe tiun p <0,05
BewpriBnke otatioTikA onuavTikn. MNptv tnv avaiuon, ol
600¢1¢ LPS petatpdmnkav og AoyaptBuIKn KAipaka, woTte
V0 IKAVOTTOLEITAL N UTTOBECN KATAVOUNG TTOU OXETICETAI UE
TO YPAUMIKO TTpdTuTo. OAa Ta UTTOAOLTTA OTOIXEIQ AVAAU-
Onkav pe tn Sokipaoia t (Sigma Stat, SPSS; Chicago, IL).
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ANOTEAEZMATA
Mapatnpnogig oXETIKA pe T oupmEPIPOpd

Tooo ot WT 600 kat o1 KO movTikoi, oL omroiol ekTtéBnkav
oTic Stapopeg 60oel¢ LPS, SiamoTtwbnke o1 gixav mapo-
HOLa CUUTIEPIPOPA HE AUTOUG TToU €Aafav guololoyiko
op6. QoTo00, ol MovTiKoi TTou éAafav xaunAn 66on LPS
akohouBoUpevn anod ¢kBeon og 6{ov cuumEpIPEpoVTaV
SlaPoPETIKA a6 auToUC TTou ekTEBNKAV o€ 8inBolpEVo
aépa (FA). Aiyn wpa peta tnv évapén tng ékBeong oe 6lov,
1O TPpiYWHA Twv {Wwv avopBwBnke. Yotepa amd 30 Aentd
£w¢ 12 wpa, Ta movTiKia £ytvav adpavr), KOUAOUPIACTNKAY
KOl AVNKE OTL AmOKOIUONKaAV yia T0 UTTOAOUTTO XPOVIKO
Sldotnua tng dokipaoiag. Metd tnv ékBeon, n Spaoctnpld-
NTA TouC emavnAOe péoa o€ 1 wpa. AvtiBeta, ol TOVTIKOI
Tov ekTéOnKav og LPS kat FA mapépevav dpaotrptol kad’
OAn TN S1apKela TG €kBeonc.

Méehétn avramokpiong atn doon LPS
yta tou¢ movtikoug WT

H xopriynon LPS kat n petémerta avaiuon tou BAL
avédele moANamAEG HETARBOAEG O OUYKPLON JIE TNV OUA-
Sa eAéyxou mou éAafe @uaolohoyiko opd (Eik. 1). AuTég
nep\apBdvouv onpavtikn avénon (p < 0,05) oTo cuvo-
Aké aptBuéd kuttdpwv tou BAL (Eik. 1A), 0TO TOCOGTO
moAupop@omupnvwy (PMNs) (Eik. 1B) kal ota emineda
¢ MIP-2 mpwteivng (Eik. 1C), o€ kaBe TeMkS onueio yia
6060¢1c LPS =0,2 ng, =0,5 ng kai =1 ng, avtiototya. O ap16-
MOC oMKWV mpwTeivwv (EIK. 1D) kat 0 BaBudc o&eidwong
ToU¢ (EIK. 1E), utoAoyI{OEVOC aTIO TNV TTEPLEKTIKOTNTA
TWV OAIKWV 0&EIOWUEVWVY TTIPWTEIVWV O€ KAPBOVUAIKEC
ouadeg, Nrav emiong PNAGTEPOL OTOUC TTOVTIKOUC TTOU
é\afav LPS kat pdMoTa Pe oTATIOTIKN ONUAVTIKOTNTA
(p <0,05) og 660¢1G LPS 1 ng kat upnAotepec. Ta emineda
Tou SP-A oto BAL, urtohoyi{opeva pe dot blot, mapéueivav
(PUOIONOYIKA OTIC TTEPIOCOTEPEG OOTEIG, EVW PEIWONKAV
kat auénBnkav oe 860on 0,2 kai 50 ng, avtiotoixa (Eik. TF).
Aev SlamoTtwOnKe 0tabepr) peTaoAr Tou apiBuou Twv
OAIKwV ewo@oMmbiwv o kapia doon LPS (6ev ameiko-
viCetai). H 660n LPS (Eik. 1A, 1B, 1C) cuoxeTiotnke BeTika
ME TIC TAPATNPOUUEVEC AUENTEIC OTOV APIBUO OMKWV
KuTtTtdpwv (r* = 0,688, p <0,0001), 1o M0cooTd PMNSs (r?
=0,689, p <0,0001)kat ota emineda tng mpwteivng MIP-2
(r* = 0,633, p <0,0001). Aev SamoTwWONKE CUCKETION HE
TIC AANEC TTAPAUETPOUC.
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EIKONA 1. Enidpaon tn¢ LPS otov ohikd ap1Bud kuttdpwv Kat aptBué PMN, mepiektikotnta oe MIP-2, oAKEC Kal ONKEG 0 EIOWUEVEC
TIPWTEIVEG Kal oAikd SP-A oto BAL movTikwv WT. Ztoug movTikoUg xopnyntnkav evoo@apuyyikd S1a@opeTIKEG CUYKEVTPWOELG LPS
(0,2,0,5, 1, 2,50, kat 200 ng) o 50 pl uatoloyikol opou. Ot TovTikoi TNG opadag eréyxou ENapav mapdAinAa 50 pl uacioloyikou
opoU. AkohouBnaoe culoyr Tou BAL, 20 wpeg PeTd tn Xopriynon. Ta amoteAéopata ekppdlovial we péon tiun = SD (standard
deviation, Tumikn amdkAion) yia ta ohikd kUttapa (A), ta PMNs (B), Tnv MIP-2 (C), Tic ohikéc mpwreiveg (D), TIG oAikéC o&eldwéveg
mpwteiveg (E) kal Tov oAk SP-A (F). Ot otaTioTikd onuavTikég dtagopég (p < 0,05) petadl tng opddag mou éhafe LPS (ykpl otriAeQ)
Kat tngG opadag eAéyxou (Aeukr) 6TAAN) (n =4 yia kABe opdda) umoSnAwvovTal He aoTePIOKO (¥). TO KOUTi avaypA@ETalL N CUCXETION
peTa&L TN 660n¢ LPS Kal Twv anoteAeopdTwv.

avagopdc yia Tic oAikéC o&eldwpévec mpwteivec (Eik. 2E)
Kal yla ta oAtkad @wao@oAuridia (Eik. 2F) Siépepav petau
TOUG, Yla TO AGYO auTd W¢ TIUN avapopdc opioTnKe TO

Z0yKpion tn¢ emidpaong g LPS
otou¢ movtikou¢ WT kan KO

To BAL amé movtikoug KO, oToug omoioug xopnynonke
@UOIOAOYIKOG 0pOG 1y LPS (0,5 ng i 2,0 ng/ TOVTIKOG), EP@A-
VIOE ONUEI AEYUOVAG LETA amo TN Xopriynon LPS (Eik. 2).
MeTal twv Vo opddwv mou éAafav LPS i pucioloyikod
0p0 SlamoTwONKav apKeTEG S1aPOPEC O TTOANG TEMIKA
onueia kat ywa Tig dvo ddoelg LPS (Eik. 2A-2D). Ot TipEG

100% kai ta Seiypata LPS urmohoyioTnkav we eKaTooTiaio
MooooTd auTtic. Ta emineda o&eldwuévwy TTPWTEIVWV
avéndnkav petd tn xopriynon LPS kat pdiiota Slamotw-
OnkKe Hia Tdon yia peyaAltepn avénon GToug TTOVTIKOUG
KO, n omoia fitav oTatioTIKA ONUAvTIK povo og 60on
0,5 ng LPS. Ta enineda Twv pwo@ohmdiwv pewdnkav
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EIKONA 2. Eni§paon ¢ LPS otov oAikd apiBuo kuttdpwv Kat apidpud PMN, mepiektikotnTta o€ MIP-2, ONIKEC Kall OMKEC OEEIOWHEVEC
MPWTEivES Kal OAIKA pwoolimidia oe BAL movtikwy KO, kabw¢ kat ouykpion pe Tov Tumo WT. ZToug movTikoug eyxubnkav evdopa-
puyyIka emAeypéveg Sooelc LPS (0,5 ng Kal 2 ng) o€ 50 pl puatoloyikol opou. Ot TovTikoi TNG opadag eAéyxou éAapav mapdAnia
50 pl puotohoyikoU opou. AkohouBnoe culoyr Tou BAL, 20 Wpeg petd Tn xopriynon. Ta amoteAéopata ekppdlovtal wg Jéon TIUN
£ SD. (n =4) yia tov TUrmo WT (ykpt 0TAAEC) Kal KO (Havpeg OTAAEQ). ZTIC TTEPIMTWOELG TTOU SEV UTTAPXOLV SLAPOPES METAEY TWV TUTIWV
WT ka1 KO (Saypappata A, B, C, D), avagépovtal ol TIHEG avapopdg Tng opdadag FA otn Aeukn oTiAN. Zta Siaypduparta E kai F, 6mmou
napatnenonkav 1apopéc PeTall Twv 600 TUTIWV TTOVTIKWY, W TIUA avapopds BewprOnke To 100% (0TIKTA ypauur). Ta oTotxeia
avagépovtal o€ oAk kuttapa (A), Tooootd PMNSs (B), MIP-2 (C), ohikéc mpwreiveg (D), ohikég o&eldwpéveg mpwteiveg (E) kal oAikd
ewo@oMmidia (F). Ot otatioTikd onuavTiké Stagopég (p < 0,05) petall tng opddag mou éAape LPS kat tng opadag eAéyxou umodn-
AwvovTal pe aoTePioko (¥), eviy petadl Twv Tomwv WT kat KO umodnAwvovtal e 1o ouppolo (#). Ot Slapopéc avapeoa oTi¢ SOoEIC
LPS otoug movtikouc WT rj KO avTimpoowmelovTal UE MIo GUVOETIKN YPAUMA, Tdvw amo tTnv omoia avaypd@etal n Ty p.

Kal Tapatnendnke oTatioTikh onUavtikotnta otn §éon
Twv 0,5 ng LPS yta toug movtikoug WT kat otn 6601 Twv
2 ng LPS yia tnv opada KO.

And Tn oUYKPIoN TV OTOoIKEIWV Twv opadwy KO kat
WT npoékuav ol akdAouBec Slapopéc:

1) O ouVOAIKOC aplBud¢ KuTTdpwv (EIK. 2A) Siépepe
peTadl Twv Vo opddwv ota 0,5 ng LPS, aAa dev urmpée

OTATIOTIKA onuavTiky Slagopd ota 2 ng LPS. H dlagpopd
autrj umodnAwvel aduvapia Twv movTtikwy KO va avtamo-
KplBouv dueoa ota xaunAd emnineda LPS, n omoia duwg
e€aleipeTal PeTd amo pia 1oxupoTeEPN MPOOROAN (OTTWC
amd 2 ng LPS). 2) H emotpdtevon twv PMNs oto BAL,
umohoyt{éuevn w¢ mocootdé PMNs (Eik. 2B) gival otadi-
akn ota movtikia WT, evw Stamotwinkav oTatioTikd
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oNUAvTIKEG Slagopéc petady Twv U0 0oewv LPS, aAAd
Kal og oUYKpLoN HE TNV opada eAéyxou. Ztnv opndada KO
Sev SlamoTwONKav oNUAVTIKEG SlaPOopPEC METAEU TwV
2 860gwv LPS, av kal n cuocowpevon tTwv PMNs Atav
avénuévn os oxéon pe TNV opdda eléyyou. Napouolo
TPOTUTIO PETABOANG pE auTd Twv PMNs akoAouBnoe kat
N HEiwon Tou OAIKOU apIBpOU HAKPO@AYWY/ HOVOKUTTA-
pwv oTig Suo opadeg (bev ameikoviCetal). 3) Ta emimeda
MIP-2 (Eik. 2C) k4Bg oadag, 0TO HEYANUTEPO HEPOG TNG
HeAETNG, eppdvilav TapAAANAN Tdon e Ta emimeda Twv
PMNs, pe Tn S1a@opd 611 dev mapatneriOnKav onUAVTIKEC
Slagpopég petadu tng 66on¢ 0,5 ng LPS kat Tng opddag
eAéyxou ota movtikia WT. Xto oUvVOAO Toug ol Tapatn-
pNoeic autég umodnAwvouy 6TL n amavtnon Twv KO ota
XapnAd emimeda LPS sivai meplopiopévn. 4) Ava@opikd pe
v npwrteivn BAL (Eik. 2D), av kat ev mapatnendnkav
Slapopéc petall Twv movtikwv WT kat KO oTIC OAIKEG
TPWTEIVEC, U P&e TAoN evToVOTEPWY PETABOAWV OTIC
oAIkéC o&eldwpéveg mpwTeiveg oToug movTikoug KO évavtl
Twv WT. 5) Mapopola, SlamotwOnkKe peiwon Twv oMKWV
ewo@oMmbdiwv (Eik. 2F) peta&l tng opddag eAéyxou Kal
NG opAdag PEAETNG, AAAA OXL METAED TwV TToVTIKWY WT
kat KO.

Enidépaon tov 6{ovtoc 1y Tou FA ota KUTTOpQ
Tov BAL Kat oTI¢ KuTTapoKiveg o€ movtikou¢ WT
kat KO mou éhaBav LPS

H ¢kBeon twv movtikwv WT og LPS (2 ng) + 6lov €ixe
WG amMOTEAECHA ONUAVTIKEG AuENOELC (p < 0,05) o€ TTOA-
Aég mapapétpouc (Eik. 3), o oUykplon Ue TNV ékBeon o€
LPS + FA. AuTéc mepIAapBAvouv OnUAVTIKEG METABOAEC
ToU OAIKoU ap1Buou kuttdpwy (Eik. 3A), Twv emmédwv
MIP-2 (Eik. 3C) kat MCP-1 (8&v ameikoviletat), TwV OAIKWV
MPpwTelvwv (Eik. 3D) Kat Twv oAIKwv o&eldwuévav Tpw-
Teivwv (Eik. 3E) ota deiypata BAL. Aev mapatnpriBnkav
ONUAVTIKECG S1aPOPEC UETAEL TWV OUAOWY OTO MOCOOTO
PMN (Eik. 3B) i ota pwo@oAimidia (Eik. 3F).

H ékBeon Twv movtikwv KO o€ LPS (2 ng) + 6{ov mpo-
KAAeoE, o€ oUYKpLon He TNV opdda mou éAafe LPS + FA,
onuavtikéc auénoelc (p <0,05) ota emimeda Twv MIP-2 (Eik.
3C) kat MCP-1 (8ev aneikovieta), Twv puogohmbiwv (Eik.
3F), Twv oAikwv mpwTeivwy (EIK. 3D) kal Twv 0&eldwuévwy
npwteivwy (Ek. 3E). To mpotumno andvtnongotnv LPS itav
TIAPOMOLO HE TO TAPATNPOUPEVO OTOUG TTOVTIKOUG WT,
pe e€aipeon Tn onpavtiki avgnon twv wo@ohmdiwv
otnv opdda KO petd amd xopriynon LPS + 6{ovtog, xwpig
METAB0AN TOU OAIKOU aplOUoU KUTTAPWY, CUYKPITIKA UE
nv ékBeon o€ LPS + FA.
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Q0T1000, oNUAVTIKEG aANaYEC StamotwOnkav petagoy
Twv movTikwv WT kat KO petd and ékBeon oe LPS + 6lov
w¢ pog 1o mooootd PMN (Eik. 3B), MIP-2 (Eik. 3C) kat
ewao@olmbiwv (Eik. 3F). Aev mapatnpriBnkav petaolég
peTa&L Twv dUo TUTIWY TTOVTIKWYV oTa emimeda MCP-1 (&gv
ameikovietat), ohMkwv MpwTeivwv (Eik. 3D) Kal oMKWV
oeldwpévwy mpwteivav (Eik. 3E). Meta tnv ékBeon o€ LPS
+FA, dlapopéc uetafl tTwv movtikwv WT kat KO mapatn-
pPNONKav uévo atov oAiko aplBud kuttdpwy (Eik. 3A).

Enidpaon ¢ ékBeon¢ o€ LPS kat 6{ov ota emimeda
SP-A kat o&e1dwpévou SP-A

Metd and ¢ékBeon oe LPS + FA mapatnprOnke pikpn
OoAAG onpavTIKn al€non TNG ONIKNAG TIEPIEKTIKOTNTAC SP-A,
o€ GUYKpLoN e TNV ékBeon povo oe FA (Eik. 4A). Mapopoleg
avénosic mapatnendnkav Hetd amd 1o cuvduaouo LPS +
0{0OVTOG GUYKPITIKA PE pévo 6lov, urmodnAwvovTag mwe o
uneBuVoC TapayovTag yia tnv avénon autn givain LPS.
H avdAuon twv emmédwv oeidwuévou SP-A amokdAupe
oNUAVTIKECG Slagopég otn Siuepr pop@n Tou SP-A petd
amoé ékBeon oe 6lov kat o€ LPS + olov (EIK. 4B). Aev ma-
pPATNPENONKAV CTATIOTIKA ONUAVTIKEC S1aPOPEC HETAEY
¢ xopnynong LPS + FA kai povo FA, umodnAwvovtag ot
ol uetafolég otnv o&gidwon Tou SP-A ogeilovTal KUpla
otnv ékBeon oto 6lov.

2YZHTHZH

Mpdoeata, avapépape™ 6tiTo BAL amd movtikouc WT
Kal KO ue opolo yeveTikd unmofabpo mapouoidlel onueia
PAEYMOVAG HETA amo ékBeon o€ 6lov (2 ppm) yia 31 6
WPEC. 2Tov TUTTo KO, TTOANEC TTAPAUETPOL TNG PAEYHO-
vwoou¢ amavtnong Atav Alyotepo €kdnAeg, yeyovog To
ormoio amod68nke oTnv amouacia SP-A amd to KUPeMSIKO
Hakpo@dyo, n omoia 1o KaBloTd AtyoTtePOo 1Kavoé va Tu-
POSOTAOEL IO ATTOTEAECUATIKA PAEYHOVWEN amavtnon.
EmmAéov, pia AN opdda gpguvnTwv ava@Epel OTL N
glomvon peyding déong LPS (100 ug) mpiv amo ékBeon
Twv movtikwv WT oe 6lov pavnke 611 evalcOntonoince
SlapopeTikd Ta melpapaté{wa oto 6lov oTIC SldPopES
nAikieg, o€ emimedo deikTwv PAeyuovic.t Ztnv mapovoa
MENETN gpeuVROAUE TNV UTTIOBEON OTI Ol XapNAEG SOOEIG
LPS emdpouv apvnTikd oTic pAeypovwdelg dladikaaoieg
TOU TTveUova Kal S1apoporololV TNV EMAyOUEVN Ao
6Cov BAAPN o€ TTOVTIKOUG PE aKEPAIN PUOIKH avoaia
(dnAadn Tumou WT) kat o€ movTikoUg He Slatapayuévn
@UOIKN avooia (5nAadr tumou KO).

Ta amoteAéopata €8ei&av ot 1) n xapnAry déon LPS
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EIKONA 3. Eniépaon tn¢ ékBeong o LPS + FA 1} o€ LPS + 6{ov oTov oAIKO aplBuod Kuttdpwv Kat apiBuo PMNs, MIP-2, ewo@ot-
mid10, oNKEG Kal oAIkéG o&eldwpéveg mpwrteiveg, oe BAL movtikwv KO kat WT. Ot movtikoi éhafav evbo@apuyyikd 2 ng LPS og 50 l
@UCLONOYIKOU 0pOoU Kal 13 wpeg apyotepa ektédnkav o FA 1 6lov (2 ppm yia 3 WpeC). To BAL cUNEXONKE 4 WPEG UETA TO TENOG TNG
€kBeong, rj OLUVOAIKA 20 WPEG HETA TN Xopriynon LPS. Ta anoteAéopata ekppalovtal we péon Tipn £ SD (n = 4) yia tv opdda LPS +
FA (avotxtég otriAec) kat LPS + 6ov (uavpeg othAeQ). Ta oTolkeia avagépovtal og OAKA KUTTapa (A), Tooootd PMNs (B), MIP-2 (C).
O10TaTIOTIKA ONUAVTIKES SlapopéEc (p <0,05) petall Tng opddag LPS + FA kai tng opddac LPS + 6ov umodnAwvovTtal Je aotepioko

(*), evid peta&l twv tomwv WT kait KO umodnAwvovTtal pe to ouppolo (#) (p <0,05).

(2 ng) petafdiAel Tnv meplekTikOTNTA TOU BAL 0¢€ KUT-
TOPA, KUTTAPOKIVEG, ONKEG TIPWTEIVEG Kal 0&EIOWUEVEC
pwTeiveg, og movTikoUg WT 20 wpeg ueTd amod xopriynon
LPS. 2) mapatnpouvtal Siagopég petaly Twv tumwv WT
kal KO peta amo xopriynon LPS (0,5 A 2 ng) otov oAikd
ap1OU6 KUTTAPWV Kal To TpdTuTo andvtnong tng MIP-2,
kaBw¢ kat ota Baoikd emineda o wWPEVWVY TPWTEVWV
Kat pwo@oMmbiwv. 3) av 13 wpeg petd tn Xopriynon LPS
(2 ng) akolouBnoel 3wpn €kBeon oe 6lov, Tapatnpouv-

vtal Sla@opég avaueoa otoug movtikouc WT kat KO wg
npo¢ ta PMN, MIP-2 kat pwo@olmidia. 4) otov tumo WT
mapatnpeital av§non Tou oAkoL SP-A petd and ékBeon
o€ LPS + FA 1 LPS + 6lov, ahAd 6x1L o€ anmavtnon Hovo o€
oCov. Emiong, mapatnpriBnke avénon twv Sipepwv ofel-
Swpévwy SP-A petd amo ékBeon oe 6lov 1} LPS + 6lov,
aAMd Ox1 o€ LPS + FA. 5) H xopriynon LPS Sgv éxel eppavn
emidpaon oTn CUUTTEPIPOPA, EVW OTNV TIOPEia TNG €kBeoNg
o€ 6Cov kat ot VO TUTIOL TTOVTIKWV Epavifovtal Atyotepo
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EIKONA 4. Emidpaon ¢ ékBeonc oe LPS + 6lov, og 6ov, | povo oe FA, ota emineda tou SP-A (Aldypappa A) kal o&eildwpévou
SP-A (Aldypappa B) og BAL movtikwv WT. O movTtikoi evéo@apuyyikd éhafav 2 ng LPS og 50 ul guotoloyikol opoU Kal 13 wpeg
apydtepa ektédnkav gite o€ FA (Ykpt 0TRAEQ) 1 o€ 6oV (Lavpeg 0TAAEG) (2 ppm yia 3 wpeC). To BAL cUANEXONKE 4 WPEG PETA TNV
¢kBeon i 20 WpeG PeTd T Xopriynon LPS. Zupmukvwpéva deiypata BAL 200 pl urtoBArBnkav og nAektpo@dpnon yéhng SDS kal ol
TPWTEiveC peTapéPOnKav o PePPpave, dnwg meplypdpetal otny evotnta “MéBodol”. Ta emimeda SP-A (Adypappa A, kopuer) Kat
oe1bwuévou SP-A (Aldypaupa B, kopugr) mpoabdiopiotnkav pe mukvoueTpia Western blot. n = 6 yia kaBe oudda, ekto¢ and Tnv
oupada FA, omou n = 5. Katw amd ta Staypdppata anelkoviletal f avIimpoowWITEUTIKT avoooanoTUnwaon MPwTeivwy (Aldypaupa A)
Kat o&elbwpévwy mpwteivwv (Atldypappa B). H otiAn avagopdg amoteleital amd onpacpévo avBpwrivo KUPeASIKS SP-A (hSP-A) pe
{wvec povopepwv (M) kat Sipepwv (D) SP-A. H B¢on twv emmédwv Sipepwv oeidwpévwy SP-A kaBopiotnke PeTd amd oUyKpIon UE
TTOVOUOIOTUTIO AVOCOATOTUTTWHA HE avTIopo Tou SP-A. Ta anmoteAéopata ekppdlovTal we péon Tiun £ SD. O1 0TOTIOTIKA ONUAVTIKEC
S1a@opéc (p < 0,05) petall g opddag LPS + FA kat tn¢ opddac LPS + 6lov umodnAwvovtal e To cUUBOoNO (#), evw ol UTTONOLTTEC
OUYKpIoEIG e évav aatepioko (¥).

SpaoTrplol. Ta EUPAUATA AUTA OTO GUVOAD TOUG MAC ETTL-
TPémouv TIg akdAouBeg umoBéaelg: 1) H emagn pe xapnAn
boon LPS pmopei va €xel poKpoTpOBeope eMOPATELS
otn ovotaon tou BAL. 2) Eva gUtepo epéBiopa pmopei
va odnynoel o€ ampOPAENTA EVPAUATA, CUYKPITIKA UE
KaBe ep€Biopa poévo tou, kat 3) O SP-A €xel kdmolo pdro
oTn PUBUION TNE AEYMOVIC.

O181a@opéc peta&l Twv movtikwv WT kai KO o€ amna-
vtnon otnv LPS gival pakpompoBeoueg, kabwc eivat avi-
XVEUOIUEG 20 WPEG LETA TN Xoprynon LPS kat meplopiCovrat
oTOoV OAIKO aplBud KuTTapwy oTo BAL kal oto mpdtuno
NG andvtnong tng MIP-2. Av kat gival adleukpivioTtog o
AOyoc, pe Bdon Ta eupripata autd unootnpiletal n Bswpia

011, otov TUTo WT, Ta KUPEeAISIKA KUTTApA Kat MOavo-
TATA KAL TA HAKPOPAYA UITOPOoUV, VOYEL piag acBevolc
aneling (myx. 0,5 ng LPS), va emdyouv tn cuccwpeuon
ONUAVTIKOU aplBuoU KUTTApwV 0Tov KUPENSIKO XWpPOo,
MEOW UIKPWV Kal ACMAVTWY HETARBOAWY TNG EKPPAONG
NS MIP-2. AvtiBeta, T £p€BIoa gival lOXUPOTEPO, OTIWG
TNV EPIMTWON Twv 2 ng LPS, y1a T 6UGoWPEVON APKETOU
ap1Bpol Kuttdpwy ival amapaitntn n avénon popiwv
onwc¢ TNG MIP-2, 8nA. evdg XNUEIOTAKTIKOU TTapdayovTa
Twv ouSETEPOPIAWY TTAPAYOEVOU ATIO TA HAKPOPAYA.
QoT1600, Ta KUPEAISIKA KUTTAPA £X0UV Slatapayuévn
TPWTN YPAuUr dpuvag, 6w mbavotata .oXVeL oTa 1To-
vtikia KO, pia Amma anelAn (0,5 ng LPS) yivetat avtiAnmtn
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WG peyaAutepn (6nAadn 2 ng LPS), pe amotéAeoua Tnv
avénon popiwv 6w tng MIP-2. EmmAéov, n auénuévn
napaywyn MIP-2 otoug movtikoug KO, og amdvtnon os
éva Nro €pébioua, katéotn aduvato va odnynoel oe
avuénon Twv OAIKWV KUTTAPWV 0ToV KUPEMOIKO XWPO,
onw¢ oupPaivel ota WT movtikia, 0Ta omoia n amavinon
Bewpeital apkeTn yla tnv e§AAeWPn TNG SuVNTIKAG ATEINAG.
'ONEC AUTEC OL TTAPATNPIOELG CUUPWVOUV GTO CUVOAO TOUG
Me TNV amoyn oti ot movTikoi KO ekppalouv Slatapaypévn
1l KalL TTEPLOPLIOMEVN AmTAvTnon, O0€ oUYKpLon pe Toug WT.
EivaimBavé 611 1o KuPeASIKS HaKPOPAYO TOU TTOVTIKOU
KO, avtiBeta pe autd tou WT, Sev ival EmapKwe mpoe-
TOIUAOMEVO YIa TNV OMTOTEAECUATIKA amdvtnon otnv LPS.
MNalawdtepa umoBeoape 6TI To KUPENISIKO pakpo@dyo, og
amouacia SP-A, eEkONAWVEL HElWHEVN SPACTIKOTNTA ETTEION
Sev mAnpouTal anod tov SP-A’B Mpdogpata, SlamoTtwinke
QVETIAPKINC payokuTtdpwon TnE K. Pneumonia® anoé ta KO
KUPEMOSIKA HOKPOPAYa, CUYKPITIKA pe Tou WT, o€ TTOANEC
peAETEG pe SP-A KO TTOVTIKOUG. ZUYKEKPIPEVA, HEAETHBNKAV
SP-A KO movTikoi w¢ po¢ tTnv aduvapia avTIETWIONG
Molpwéewv amd P. Aeruginosa® kal amo streptococcus B,
KaBw¢ Kal TNV IKavoTnTa TNS MPWTEIvNG SP-A va endyel
™ @Aeypovr Kat va ehaxtotomolei Tnv veupovikr BAARN
Kat tn BvnTtoTNTa YETA ATTO TIEIPAMATIKI) LETAROOXELON
MUEAOU TWV 00 TWV.5465

‘Otav ot movTikoi mou é\apav LPS ektéOnkav kat o
Seutepo PAanTIkO epéBiopa (SnA. oto 6lov), mapatnperion-
KE onUavTIKN peiwon twv PMNs kat tng mpwteivng MIP-2
otov Tumo KO, cuyKpITIKA e Tov WT, HOAOVOTI KAl GTOUG
600 TUMouC onUElWONKE onuavTiky avénon te MIP-2 oe
oxéon ne Tnv opada mou €hafe LPS + FA. AvtiBeta, 6tav
kat ol Tumol KO kat WT ektéBnkav o€ éva ovo epébiopa,
gite LPS (2 ng) gite 6Cov," dev StamotwOnkav Slagpopéc
ota enineda MIP-2 | PMNs (uévo otnv opdda tng LPS),
av Kat ftav auénpéva og oXEoN HE TIG avTIOTOIXEG OUASEC
eAéyxou, oTig omoieg dev emédpaoe kavéva epgdiopa.
A&iCel va onuewwBei 611, o€ MponyoLpevn HEAETN pag,™
av kat dev Samotwonke dlagopd otnv Mpwteivn MIP-2
peTa&V Twv TOMwv WT kat KO petd ano ékBeon o 6lov,
N MePLEKTIKOTNTA Tou MIP-2 mRNA riTav onpavtika xaun-
AoTEPN oTouC ToVTIKOUC KO. ONeC AUTEC OL TTAPATNPHOEIS
odnyouv otnv unoBeon O6TiL n mponynBeica emagn pe
LPS au€avel Tnv ékppaon Tng MIP-2 péow petappaocTi-
KWV puBpicewv. Amo tnv AAAN MAEupd, n €kBeon Tou
KO movTikou og 6{ov umopei va emdpacel apvnTIKA o€
METOPETAYPAPIKEG Oladikaoieg mou oxetiCovTal Ye TNV
ékppaon ¢ MIP-2. Autécg ol mBavoTtnteg ivatl duvatd
Va EpUNVEVOOULVY Ta XaunAdtepa emimeda MIP-2 ou ma-
patnpouvTtal og anavtnon otnv ékBeon o€ LPS + 6{ov
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otov KO tumo, og oxéon pe Tov WT, umootnpifovtag tn
ouppeToxn Tou SP-A otn puBuion Tng MIP-2.

EmmpdoBeta, oclupwva pe Tnv maAaldtepn HENETN
pag™ n uetagppaon tng MIP-2 gival duvatoé va avaocta-
A&l MAnpw¢ otov movTiko KO petd amo ékBeon og 6oy,
OMWC eKTIHATAL arrd TN SO TWOoN (0NE TIEPIEKTIKOTNTAC
MRNA 6Tou¢ TTOVTIKOUG TTOU KTEONKAV o€ 6{OV KAl GTOUG
KO movtikoug. Akoua, n LPS n to olov gival mBavo va
emdpouv otnv mapaywyn ™¢ MIP-2 pe Sla@opeTikoug iy
AAANAOETTIKAAUTITOHEVOUG UNXAVIOUOUG. ZUYKEKPIUEVQ,
otov tumo WT, n uetafolrn twv emmédwv MIP-2 petd amnéd
ouvbuaopévn ékBeon (og LPS + 6lov) ritav peyaAutepn
amo 1o dBpolopa Twv HeETABOAWY KABE pepOVWHEVOU
mapdayovta (uévo LPS i 6Qov). Ot tipég MIP-2 Atav 36
pg/ml £ 16 yia tnv opdda eréyyou, 148 pg/ml £ 38 yia
v opdda mou éAafe LPS kat 627 pg/ml £ 205 yia tnv
opdda mou ekTéBNKe og 6oV (XWPIG TTPONYOUHEVN EMAPH
pe LPS). MapdAa autd, petd amo ékBeon oe cuvduacoud
LPS kat 6Qov, Ta emineda MIP-2 éptacav ta 1.234 pg/ml
+ 277, au€dvovtag Tnv mBavotnTa cuvépyelag Twv SUo
mapayovIwy. Xtov movTiko KO @aivetal 0Tt uMApxel Tie-
ploplopévn ouvépyela, utodnAwvovTtag 0Tt o SP-A cup-
HETEXEL OTN PUBUION TNG YAEYHOVIG Kal Ilaitepa oTnv
napaywyn tng MIP-2.

Ztoug movTikoUG WT SiamotwOnke auénuévn meple-
KTIKOTNTA SP-A peta amd xopriynon LPS, evw avtiBeta &
onuelwdnke Slapopd HeTd amnd ékBeon og 6{ov, TapaTh-
pPNOoN N OTToia CUPPWVEL e TNV TTAAALOTEPN UEAETN O™
KalurmoSnAwveL 0TI N avénon tou SP-A o€ andvtnon 6To
ouvduaopo LPS + 6lov ogeileTal katd KUpLo Adyo oTnv
LPS. Amté Tnv dAAN MAELPd, TOGO OTNV TAPOUCA PENETN
000 Kal oTNV Mponyoupevn diamotwonkav avénuéva
enineda ofelbwuévou SP-A peta and ékBeon oe 6lov
MG 6x1 o€ LPS, umodnAwvovtag 0Tt 1o 00w TIKO OTPES
mov emayetat amod To 6lov gival uelBuVO yla TNV avénuévn
TMEPIEKTIKOTNTA 0&e1dwévou SP-A, uetd and emidpaon
LPS + 6lovtoc. Zuvenwg, ot Siagopég ota emimeda SP-A
kat o&eldwpévou SP-A, ol omoie¢ mapatTnpouvTal PETA amd
€kBeon o€ LPS kat 6¢ov, pepovwiéva r Kal og cuvouaouo,
uodnAwvouv emMMAEoV OTI KABE TTaPAYoVTAG ATTO TOUG
600 Spa péow S1aPOPETIKOU UNXAVIOHOU. YUYKEKPIEVQ,
ouumepaivetal 0Tt N LPS emdpd moooTikd otov SP-A,
mBavotata péow MapePBOARG oTn pUBUIOH ToU, EVW
10 0oV emdpPA TOLOTIKA OToV SP-A péow avénong Tng
o&eidwong Twv Siepwv HopPwv Tou. EK TpwTng dPewc,
@aivetal 0Tt n LPS kat to 6{ov éxouv S1a0TAUPOUUEVES
Spdoeig otov SP-A, kabwe n LPS auéavel tnv mapaywyn Kat
10 6lov TNV oeibwor) Tou. MPdoPATEC UENETEC, WOTOGCO,
£€de1€av 0T N 0&eldwpévn pop@r Tou SP-A €xel HElwpEVN
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AEITOUPYIKOTNTA, 234 guveENWC, akdua katl av auénBein
TIEPIEKTIKOTNTA TOV, I CUYKEVTPWON TOU AEITOUPYIKOU
SP-A evbéxeTal va unv €Xel LETAPANOEL OTIC TTIEIPANATIKEC
OUVONRKECG TNG HEAETNG. QOTOOO, €xel SlamoTwOel étTL 0
SP-A oeilbwveTtal TaxUuTePA amo TIG OAIKEG TTPWTEIVEG
Tou BAL,*4¢ yeyovdg mou umtoSnAwvel 0Tt evOeXOUEVWE
anmoTteAel €vav TTPOOTATEUTIKO UNXAVIOUO €vavTl TOU
0&e16WTIKOV OTPEC, 0 0TT0I0¢ EEOUBETEPWVEL TIC SPACTIKEC
piCec o€uyovou kat alwtou (RONS) kat Buoialetal ota
mAaiola TG avTio&eldWTIKAG Tou 6pdonc.5”%8 Zuupwva
pe autriv Tnv Bswpia, o SP-A sivai mBavo va amoTelei To
poplo mou Ba BuctaoTei Adyw TG peyaing evatoOnaiag
Tou oTnV 0&eidwon, Ye anotéAeopa va e§0UdETEPWVEL
TIc SpaoTIkEG pilec amotpémovtag TNV ofgidwon AAwv
popiwv. EvaANakTIKd, émwe uoBéoape maAaldTepa,' n
o&eidbwon twv Sipepwy SP-A umopei va gival onuavTikn
yla tn onpatod4Ttnon Kat, EMOPEVWE, OPICHEVEC ATTO TIC
Slatapayég twv movtikwv KO eivat Suvatod va ogeilovtal
oTNV amoucia tng emayopevng amo SP-A onuatodotn-
ong, und ouvbnkeg oTpeC. EmmAéoy, og movTtikoug KO
éxel mapatnenBei SuohelToupyia AVOCIAKWY KUTTAPWY,
KUPIWG TWV HaKpo@dywv 600 Kal oUSETEPOPIAWY, KABWC
Kal 0T puBUIon TNG mapaywyrc RONS, umodnAwvovtag
ouppetoxr Tou SP-A otig Sadikaoieg auTég.'+23!
JUVOTITIKA, ATTO TA EUPHHATA TNG TAPOUCAG PEAETNG
TIPOKUTITOLV Ta akOAouBa cupmnepacpata. 1) Mia xapnAn
60on LPS umopei va éxel pakpompoBbeoun emidpaon oe
TIOAAG XapaKTNPLoTIKA Tou BAL, peta&l Twy omoiwv ota
KUTTOPQ, OTIG KUTTAPOKIVEG, OTN CUYKEVTPWON TTPWTEVWV
Kat TOAAG AAAa. 2) O SP-A CUPETEXEL OTIC PAEYHOVWOELG
Siadikaciec mou Aapfavouv xwpa wg amavtnon otnv
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é€kBeon oe LPS kai/fy 6Cov. H LPS @aivetal mwg emdpd
oTn pLOUIoN Tou SP-A péow PETABOAAC TNG TTOCOTIKIAG
oVOTAONC Tov, evw To 6lov emdpd oTnv o&eidwon Twv
Slpepwv Tou SP-A peTtafaAovTdg To TToloTIKA. To Te-
Aeutaio @avopevo evOEXETAL VA €XEL EMIMTWAON KAl OTN
Aertoupyia tou. 3) O SP-A gaivetal mwg mailel pdho o
pLOUIoN TG MIP-2, mBavétata péow TG TANPWoNG Tou
KUPEMSIKOU HOKPOPAYOU Kal TNG TPOKANONG KATAAAN-
An¢ amavTtnong o€ éva BAamTiko epéBiopa. H ékBeon o€
LPS kat 6lov tpomorolei Tnv ékgpaon tng MIP-2, mba-
voTaTa HEOW SIAPOPETIKWY pNXaviopwv. 4) H ékBeon
o€ xapnhr 86on LPS kat 6{ovtog amokAAUPe OpIopEVES
amPOCEVEG eKBATELC, Ol OTTOIEG SEV TTapaTnERONKav Pe
KABe pia pepovwpévn emidpaocn, umodnAwvovtag 6Tl ot
apAyovTeG auTtoi Spouv PEow SLaPOPETIKWY Kal/n a-
ANAOETIKOAUTITOEVWVY NXAVIOHWV. TEAOC, TA EuprjpaTa
NG peAétng umootnpifouv TNV amoyn OTL, G amouacia
SP-A, 10 KUPENISIKO pakpogdyo mbavotata aduvartei va
ekdnAwoel KATAAANAN andvtnon o€ PAATTIKOUG Tapayo-
VTEC, CUMTTEPAIVOVTAC OTL O SP-A eVOEXOUEVWE CUUETEXEL
OTNV EMAPKA TIPOETOILAGIA i} TTARPWGCN TOU HAKPOPAYOU
yla TNV ek6RAWON AUTAG TN AmAvTNoNG.
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UEAETN gixe TNV ummooTripién Tou ES0098882 aré o National
Institute of Environmental Health Sciences.
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SUMMARY. BACKGROUND: Several aspects of the inflammatory
response to a single insult, i.e., exposure to 2 ppm of ozone (0;)
for 3 h or 6 h, are less pronounced in surfactant protein A deficient
(SP-A -/-) mice (KO) than in wild type mice (WT). It was hypothesized
that a mild insult, specifically low doses of lipopolysaccharide (LPS),
would adversely affect host defense and differentially potentiate
0;-induced injury in WT and KO mice. METHODS: WT and KO mice
were treated with different doses of LPS or LPS (2 ng) + O (2 ppm)
or filtered air (FA) for 3 h, then sacrificed 4 h following exposure
(Os, FA) or 20 h after LPS treatment alone. Several endpoints of
inflammation were measured in bronchoalveolar lavage (BAL).
RESULTS: 1) At 20 h after LPS treatment alone, both WT and KO
mice exhibited signs of inflammation, but with differences in the
macrophage inflammatory protein 2 (MIP-2) response pattern,
total cells (at 0.5 ng LPS) and basal levels of oxidized protein and
phospholipids; 2) After LPS + O3, KO compared to WT showed decrease
in polymorphonuclear leukocytes (PMNs) and MIP-2 and increase
in phospholipids, and after LPS + FA an increase in total cells; 3) WT
after LPS + FA showed an increase in SP-A with no further increase
after LPS + O3, and an increase in oxidized SP-A dimer following
0;or LPS + O;. CONCLUSIONS: LPS treatment has negative effects
on inflammation endpoints in mouse BAL long after exposure and
renders KO mice less capable of responding to a second insult. LPS
and O; affect SP-A, quantitatively and qualitatively, respectively.
Pneumon 2009; 22(2):143-155
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INTRODUCTION

Lipopolysaccharide (LPS) or endotoxin is a major
component of the outer membrane of gram-negative
bacteria, which consists of Lipid A, a core polysaccharide,
and O antigen, and is a strong inducer of innate immu-
nity. Inhalation of endotoxin results in the recruitment
of inflammatory cells and enhances the production of
a variety of proinflammatory cytokines. A significant
number of studies have shown that an endotoxin response
is mediated through the interaction of the CD14/TLR4/
MD2 receptor complex, which is linked intracellularly to
NFkB pathways involved in the production of cytokines
in many cell types, especially macrophages'*. Recent
studies demonstrated that TLR-4 is also necessary for
full development of ozone (O;) induced lung injury®®.
Inhalation of high concentrations (100 ug) of LPS before
O; exposure has been shown to potentiate the effect of
O; and induce lung inflammation’?,

O; is one of the major components of air pollution. It
is a highly toxic constituent of photochemical smog and
it reacts primarily with molecules at the air-fluid bound-
ary because its low solubility in water limits its ability to
diffuse into the tissues. The biological effects of O; are
associated with oxidative stress in the lower respiratory
tract and it may damage the epithelium, both directly
and by triggering an inflammatory cascade that causes
indirect damage °". Os-induced changes in the lung in-
clude an influx and activation of immune cells, increase in
proinflammatory cytokines and chemokines, including the
chemokines, monocyte chemoattractant protein (MCP)-1
and macrophage inflammatory protein (MIP)-2781214, O,
exposure also causes surfactant dysfunction'™'s, although
the mechanism for this remains unclear.

Pulmonary surfactant is a complex mixture of lipids
and proteins. In addition to preventing alveolar collapse,
its components play an important role in the first line
of defense against various insults. Surfactant protein A
(SP-A) is a major protein component of lung surfactant
involved broadly in surfactant-related functions and in
innate immunity'72°. Concerning innate immunity, SP-A
has been shown to enhance phagocytosis of a number of
microorganisms?'%, regulate complement activation®, and
augment the production of reactive oxygen and nitrogen
species (RONS), a mechanism for killing pathogens?>2°3°,
Deficits in these functions in SP-A deficient (SPA -/-) (KO)
mice make them susceptible to pneumonia?-3°-32, Evi-
dence also indicates SP-A involvement in the regulation
of inflammation, particularly with regard to lung injury
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and repair, by regulation proinflammatory cytokines?'33,
clearance of apoptotic cells**3, and regulation of collagen
and matrix metalloproteinases®®¥. Several studies have
shown that various SP-A functions are adversely affected
by oxidation**' or nitration***. The authors recently
reported that oxidation of SP-A increased immediately
after Os, before the oxidation of other proteins', and
also that during aging in the rat, SP-A undergoes dis-
proportionately increased carbonylation compared to
other bronchoalveolar lavage (BAL) proteins, suggesting
increased susceptibility to oxidation*s. It was postulated
that, on the one hand, decrements in SP-A function may
occur due to oxidation and, on the other hand, SP-A, by
way of this susceptibility to oxidation, may play a role in
limiting tissue damage by scavenging excess RONS™.

Acute lung injury has been shown to alter the levels of
pulmonary surfactantin BAL, although questions remain
about the mechanisms responsible for this, because both
increases and decreases in the levels of phospholipids
have been reported after LPS insults'®##°, The lipids in
surfactant, while primarily responsible for the reduction
of surface tension can also influence the behaviour of
immune cells. Surfactant lipids suppress the activation
of immune cells and inhibit the production and release
of proinflammatory cytokines***'. However, both SP-A
and the surfactant lipids can be oxidized by O; or en-
dogenous RONS40445255 altering their function and
potentially contributing to the inflammation resulting
from O; exposure.

Exposure to Osis associated with changes in innate
immunity and inflammatory processes in both KO and wild
type (WT) mice, but differences between the two types
were observed, indicating a role of SP-A in the first line
of defense. Because exposure to multiple toxicants may
result in injuries or responses that are not predicted by
evaluation of exposure to individual toxicants, the present
study was undertaken in order to investigate the effect
of alow dose of LPS prior to O; exposure in WT mice with
intact defenses and SP-A KO mice in which the innate host
defense molecule, SP-A, has been ablated. The focus was
on the early events occurring 4 hours after O; treatment,
atime point thatin previous studies' showed significant
changes in several relevant endpoints.

OBJECTIVES

The aim of the study was to determine whether mice
treated with a low concentration of LPS are sensitized,
altering their response to an oxidative stress such as that
produced by the environmental pollutant Os.
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MATERIALS AND METHODS
Animals

The study was conducted on pathogen-free male WT
and SP-A KO male mice on the C57BL/6 genetic back-
ground. WT mice were obtained from Jackson Laboratories
(Bar Harbor, ME) and kept under standard environmental
conditions in the animal facility at the Penn State Col-
lege of Medicine. KO mice were maintained as specific
pathogen-free mice under barrier/sterile conditions in
the animal facility at the Penn State College of Medicine.
Both WT and KO mice were fed rodent chow and tap
water ad libitum. The body weight of the mice was in
the range of 20-25 g. The Institutional Animal Care and
Use Committee at the Penn State College of Medicine
approved this study.

LPS dose response

Five to six week old WT male mice (n=4 mice/time
point) received a single dose (0.2, 0.5, 1, 2, 50, or 200 ng) of
smooth LPS (Escherichia coli 055:B5; Sigma, St. Louis, MO)
in 50 pl saline intrapharyngeally. Control mice received
equal volumes of saline intrapharyngeally, in parallel.
Treatments were administered by placing the 50 ul dose
in the pharynx of anaesthetized mice. The mice aspirated
the bolus and recovered from the instillation with no
obvious ill effects. Based on the WT data, two low doses
of LPS shown to have stimulatory effects on inflammation
were selected for study in KO mice. Five to six week old KO
mice (n=4 mice/time point) received a single dose of LPS
(0.5 or 2 ng/mouse/50 ulin saline). Control mice received
equal volumes of saline intrapharyngeally. Both WT and
KO mice were sacrificed at 20 h after LPS treatment by
anaesthetization with halothane and exsanguination. The
20 h time point was selected on the basis of a number of
reports that showed LPS-induced injury to occur within
24 h of LPS treatment>®%, The lungs were subjected to
BAL with normal saline.

LPS treatment followed by 0; exposure in WT and KO
mice

The 2 ng dose of LPS was selected for subsequent
experimentation because it provided an effect on sev-
eral outcomes from a low concentration of LPS. Five to
six week old WT and KO mice (20-25 g) (n=4 mice/time
point) received a single dose of LPS (2 ng) in 50 pl saline
intrapharyngeally. Control mice received equal volumes of
saline intrapharyngeally, in parallel. Thirteen hours after
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LPS treatment, the animals were exposed to either filtered
air (FA) or O; at a concentration of 2 ppm for 3 hours. These
exposures were conducted in parallel at room temperature
and 50% humidity as described elsewhere'. In brief, four
mice were put in glass containers with wire mesh lids and
then placed in a closed glass exposure chamber. The Os;
was generated by an electric discharge ozonizer (Model
0Z2SS-SS, Ozotech, Yreka, CA) and its concentration was
monitored with an ultraviolet ozone analyzer (Model
400A, Advanced Pollution Instrumentation, San Diego,
CA). This system is highly efficient at delivering O; in
specific concentrations between 0.1 ppm and 10 ppm?*°.
Four hours after the termination of exposure, the mice
were sacrified (total time of 20 hours after LPS treatment)
by anesthetization and exsanguination. The lungs were
subjected to BAL with normal saline.

Cell count and biochemical studies of BAL fluid

BAL fluid was obtained by instilling the lung 3 times
with a volume of saline equal to 80% of lung vital ca-
pacity (for a total of 1.5 ml) through a tracheal cannula.
The total fluid recovery was approximately 90% of the
instilled volume and did not differ significantly between
the experimental and control groups. The BAL fluid was
centrifuged (150 x g, 5 min, 4°C) and the cell pellet was
resuspended in 0.9% sodium chloride (NaCl). On each
sample a total cell count was performed using a haemo-
cytometer and a cytocentrifuge preparation was used to
obtain differential cell counts. The cell-free supernatant
was frozen and stored at a temperature of -80°C for sub-
sequent biochemical analysis. Total protein concentration
was determined using the Micro BCA Protein Assay (Pierce
Biotechnology, Rockford, IL). For determination of total
phospholipids, a 100 ul sample of BAL supernatant was
lyophilized and assayed using the Phospholipids B Assay
(WAKO Chemicals Inc, Richmond, VA).

Cytokine ELISAs

The concentration of MCP-1 and MIP-2 was measured
on cell-free BAL samples with commercially available
enzyme-linked immunosorbent assay (ELISA) kits (R&D
systems, McKinley Place, NE). In brief, 500 pl of cell-free BAL
were lyophilized and then reconstituted to 100 pl with the
assay diluent provided in the kit. Assays were performed
according to the manufacturer’s recommendations, and
the plates were read at 450 nm in a SPECTRA Fluor Plus
ELISA plate reader (Tecan US, Research Triangle Park,
NC) after the appropriate colour development period.
The detection limits of these ELISA kits are 1.5 pg/ml for
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MIP-2 and 2 pg/ml for MCP-1.

SP-A Dot Blot

SP-A levels in the BAL were determined by protein
dot blot. Protein dot blotting was done by diluting 25 pl
of the cell-free BAL fluid in 975 pl of 0.02 M tris-buffered
saline (pH 7.5; TBS) solution and applying 200 pl aliquots
to Bio-Rad Trans Blot transfer medium (nitrocellulose, 0.45
pm) under vacuum in a 96 well dot blot apparatus (Bio-
Rad, Hercules, CA). Blots were blocked overnight in 0.01
M Na/K phosphate buffered saline (pH 7.2; PBS) contain-
ing 1% bovine serum albumin (BSA). Following blocking,
blots were incubated in a solution containing polyclonal
rabbit anti-SP-A IgG®® (1:10,000) in PBS with 1% BSA, 0.05%
Tween-20for 1 h at RT and washed 3 times for 10 min with
PBS, 0.5% Tween-20. The blots were then incubated for
1 h at room temperature with secondary antibody (goat
anti-rabbit IgG HRP conjugate; 1:25,000) (Bio-Rad) and
then washed as in the previous step. Antibody binding
was detected by enhanced chemiluminescence (ECL).
Blots were incubated for 1 min with 10 ml of each ECL
solution (PerkinElmer Life Sciences, Boston, MA), and then
wrapped in cellophane wrap, the excess solution removed,
and exposed to Kodak X-Omat XAR film (Eastman Kodak
Co., Rochester, NY). The film was developed and SP-A
levels were quantified by laser densitometry.

Detection of oxidized protein in BAL

Oxidized proteins were detected using the OxyBlot
Oxidized Protein Detection Kit (Intergen, Purchase, NY)
as described previously with certain modifications. This
kit detects carbonyl groups that have been introduced
into proteins through oxidation. In brief, 25 pl of BAL
samples were denatured by adding an equal volume
of 12% SDS. Samples were then derivatized with 2.5 pl
of 10X 2, 4-dinitriphenylhydrazine (DNPH) solution and
incubated for 10 min at room temperature. Derivatization
was stopped with the addition of 25 pl of neutralization
solution. Samples were then analyzed by dot blot. Aliquots
containing the DNPH-derivatized proteins were brought
up to a volume of 500 pl with 0.01 M phosphate buffered
saline (pH 7.2) and 200 pl of each sample was blotted onto
nitrocellulose by vacuum using a 96-well dot-blot appara-
tus (Bio-Rad). Immunodetection of oxidized proteins was
performed according to the manufacturer’s instructions,
although the rabbit anti-DNP and goat anti-rabbit IgG
(HRP-conjugated) antibodies supplied were used at one
half of the recommended concentrations. ECL was used
to detect antibody binding and the blots were exposed
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to XAR film (Eastman Kodak Co., Rochester, NY). The film
was developed and carbonylated protein levels were
quantified by laser densitometry.

Oxidized and non-oxidized SP-A protein in BAL
by Western Blot

BAL samples in 200 ul aliquots were concentrated by
lyophilization. Protein samples were then subjected to
electrophoresis on 12.5% SDS polyacrylamide gels. Two
separate gels were run and then the separated proteins
were transferred to nitrocellulose membrane (nitrocel-
lulose, 0.45 um) for SP-A detection and on polyvinylidene
difluoride (PVDF) membrane (Millipore, Bedford, MA)
for oxidized SP-A in a buffer of 25 mM Tris base, 192 mM
glycine, 20% methanol. Immunodetection of SP-A protein
was made as described in the previous section of SP-A
BAL protein dot blots. Oxidized SP-A protein was detected
as described previously®', with some modifications. The
membrane was dehydrated for 1 min with 100% methanol
and then washed for 5 min in 0.02 M Tris (pH 7.5) with
20% methanol, 5 min with 2 N hydrochloric acid (HCI),
and then treated with 100 ug DNPH/ml in 2 N HCl for 5
min. The membrane was again washed 3 times with 2
N HCl, 7 times with 100% methanol, and once with 0.02
M TBS (5 min each wash). The membrane was blocked
overnightin 5% powdered milk (Carnation) in 0.02 M TBS,
0.05% Tween-20. All the post-transfer steps were made in
100 ml of solution at room temperature. Immunodetec-
tion of oxidized proteins was made, as described in the
previous section on BAL protein dot blots.

Statistical analysis

All analyses for the linear trend model between dose
and main outcome and non-parametric comparisons were
performed using SAS V9.1 (SAS Institute, Cary, NC) and
a p-value of less than 0.05 was considered significant.
LPS dose was converted to log scale prior to analyses in
order to satisfy the distributional assumption associated
with the linear model. All the other data were analyzed
by t-test (Sigma Stat; SPSS; Chicago, IL).

RESULTS

Behavioural Observations

Both WT and SP-A mice exposed to different doses of
LPS appeared to behave similarly to those treated with
saline. The mice that received a low dose of LPS followed
by O; exposure behaved differently from those that re-
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ceived LPS followed by FA exposure. Shortly after the start
of the O; exposure period the fur of these mice became
ruffled, and after 30 min to 1 hour, the Os;-exposed mice
became less active, curled up, and appeared to sleep
for the duration of the exposure period. Following the
exposure, their activity returned to normal within the
first hour. Mice exposed to LPS and FA remained active
throughout the exposure period.

LPS dose response study for WT mice

The analysis of BAL revealed several changes in the
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mice treated with LPS compared to the saline treated
controls (Figure 1). These changes included a significant
increase (p<0.05) in the mean total BAL cell count (Fig.
1A), in the percentage of polymorphonuclear (PMN)
leukocytes (Fig. 1B), and in the mean level of MIP-2 (Fig.
1C) starting for each end point at LPS dosage of = 0.2 ng,
>0.5 ng, and at =1 ng, respectively. Total protein (Fig. 1D)
and its levels of oxidation (Fig. 1E), measured by carbo-
nyl content for total oxidized protein, were also higher
in LPS treated mice and reached significance (p<0.05)
at doses of LPS of 1 ng and higher. SP-A protein levels
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FIGURE 1. Lipopolysaccharide (LPS) effect on total cell and polymorphonuclear leukocyte (PMN) count, macrophage inflammatory
protein 2 (MIP-2) content, total protein and total oxidized protein, and total surfactant protein A (SP-A) in bronchoalveolar lavage
(BAL) of wild type (WT) mice. The mice received LPS at different concentrations (0.2, 0.5, 1, 2, 50, and 200 ng) intrapharyngeally in
50 pl saline. Control animals received 50 pl saline in parallel. BAL was collected 20 h after LPS treatment. Values are expressed as
mean + S.D., for total cells (A), PMNs (B), MIP-2 (C), total protein (D), total oxidized protein (E), and total SP-A protein (F). Statistically
significant (p <0.05) differences between LPS treated (gray bar) and control (open bar) mice (n=4 for each group) are indicated by
an asterisk (¥). The figure in the box represents the correlation between LPS dose and the indicated read-outs.
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in BAL measured by protein dot blot for the most part
remained at normal levels with a decrease and increase
observed at 0.2 and 50 ng LPS, respectively, (Fig. 1F). No
consistent change was observed in total phospholipids
at any dose of LPS (not shown). The increases correlated
with LPS dose (Figs. 1A, 1B, 1C) for total cells (r>=0.688,
p<0.0001), percentage of PMNs (r>=0.689, p<0.0001), and
the level of MIP-2 protein (r?=0.633, p<0.0001). For the
other parameters, no correlation was observed.

Comparison of LPS effect in WT and KO mice

KO mice LPS treated (0.5 ng or 2.0 ng/mouse) also
showed signs of inflammation in the BAL (Figure 2). Sig-
nificant differences were observed for both LPS doses in
several endpoints (Figs. 2A-2D) compared to measure-
ments in the BAL of control saline-treated mice. Con-
trol values for total oxidized protein (Fig. 2E) and total
phospholipids (Fig. 2F) differed from one another so
control values at were set at 100% and the LPS samples
were calculated as a percentage of the control. Oxidized
protein values increased after LPS and there was a trend
toward greater increases in KO mice, although statistical
significance was observed only at 0.5 ng LPS. With respect
to phospholipids, LPS administration was associated with
reduced levels and significant differences occurred at 0.5
ng LPS for WT, and at 2 ng LPS for KO mice.

On comparison of the KO data and WT data certain
differences emerged: 1) Significant differences in the total
number of cells (Fig. 2A) were observed between WT
and KO at exposure to 0.5 ng of LPS but not 2 ng of LPS,
indicating an inability of KO to respond to low levels of
LPS, but this inability was overcome in the face of a more
severeinsult (i.e. 2 ng LPS); 2) PMN recruitment as assessed
by the percent of PMNs (Fig. 2B) in BAL is gradual in WT;
significant differences were observed between the two
doses of LPS and between the LPS treated animals and the
controls. For the KO no significant differences between
the two doses of LPS were observed although PMN re-
cruitment was increased in LPS treated animals compared
to the controls. A decrease in macrophage/monocyte
cell countin WT and KO (not shown) followed a pattern
similar to that described for PMNs; 3) MIP-2 levels (Fig. 2C)
for each group, for the most part, tended to parallel the
observations made for PMNs, except for a lack of signifi-
cant difference in WT between mice treated with 0.5 ng
of LPS and controls. Taken together, these observations
indicate that the response of KO mice to low levels of LPS
is limited; 4) With regard to BAL protein (Fig. 2D), although
no differences were observed between WT and KO mice
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in total protein levels, there was a trend toward greater
changes in total oxidized protein in KO mice than in WT
mice; 5) A difference (decrease) in total phospholipids
(Fig. 2F) was observed between control and LPS treated
mice, but not between WT and KO mice.

Effect of O; or FA on BAL cells and cytokines in LPS
treated WT and KO mice

Exposure of WT mice to LPS (2 ng) + O; resulted in
significant increases (p<0.05) in several parameters in
the BAL (Figure 3) compared to LPS + FA exposure. These
differences included significant changes in the total cell
count (Fig. 3A), levels of MIP-2 (Fig. 3C), and MCP-1 (not
shown), total protein (Fig. 3D), and total oxidized protein
(Fig. 3E) in BAL. No significant differences were observed
between the groups of WT mice in the percentage of
PMNs (Fig. 3B) or phospholipids (Fig. 3F).

Exposure of KO mice to LPS (2 ng) + Os resulted in
significant (p<0.05) increases compared to the LPS + FA
treated group, in the levels of MIP-2 (Fig. 3C) and MCP-1
(not shown), phospholipids (Fig. 3F), total protein (Fig. 3D)
and oxidized protein (Fig. 3E). This LPS response pattern
was similar to that observed in the WT mice, except thatin
the KO mice a significant increase in phospholipid levels
in response to LPS + O; was observed compared to the
LPS + FA mice, but no change in total BAL cell count.

Significant differences were observed between WT and
KO mice after LPS + O; treatment in the percent of PMNs
(Fig. 3B), MIP-2 (Fig. 3C), and phospholipid (Fig. 3F). No
changes were observed between WT and KO mice with
regards to the levels of MCP-1 (not shown), total protein
(Fig. 3D), and total oxidized protein (Fig. 3E). Differences
between WT and KO mice after LPS + FA were observed
only for total cells (Fig. 3A).

The impact of LPS and 0; on SP-A content and levels
of oxidized SP-A

Small but significant increases in total SP-A content
were observed in response to LPS + FA compared to FA
alone (Fig. 4A). Similar increases were observed in response
to LPS + O; compared to O; alone, indicating that LPS is
the dominant factor for this increase. When the levels
of oxidized SP-A were examined, significant differences
were observed in the dimeric form of SP-A in response
to Os and in response to LPS + Os (Fig. 4B). No significant
differences were observed between LPS + FA and FA
alone, indicating that changes in the oxidation state of
SP-A are primarily due to O; exposure.
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FIGURE 2. Lipopolysaccharide (LPS) effect on total cell and polymorphonuclear leukocyte (PMN) count, macrophage inflammatory
protein 2 (MIP-2) content, total protein and oxidized protein, and total phospholipids in bronchoalveolar lavage (BAL) of surfactant
protein A deficient (SP-A -/-) mice (KO) in comparison with wild type (WT) mice. The mice received intrapharyngeal instillation
of selected LPS doses (0.5 ng and 2 ng) in 50 pl saline. Control mice received 50 pl saline in parallel. BAL was collected 20 h after
LPS treatment. Values are expressed as mean * S.D. (n=4) for WT (gray bars), KO (black bars). Filtered air (FA) control values are
represented by a single bar (open bar) when no differences were seen between KO and WT mice (panels A, B, C, D). For panels E
and F, where differences in basal levels between WT and KO were observed, the control values were set to 100% (dotted line). Data
are shown for total cells (A), percentage of PMNs (B), MIP-2 (C), total protein (D), total oxidized protein (E), and total phospholipids
(F). Statistically significant (p <0.05) differences between LPS treated and control mice are indicated by an asterisk (*), and between
WT and KO mice by the sign (#) above a connecting bar. Differences between LPS doses in WT or KO are shown by a connecting
bar with the p-value above the bar.

DISCUSSION

The authors have previously reported that WT mice
and KO mice of the same genetic background showed
signs of inflammation in BAL fluids after exposure to Os (2
ppm) for three or six hours. Several aspects of the inflam-
matory response were less pronounced in KO mice, and

it was speculated that this occurs because in the absence
of SP-A the alveolar macrophage is not primed by SP-A,
rendering it less capable of mounting an effective inflam-
matory response. Other researchers reported that high
dose LPS (100 pg) inhalation, prior to O; exposure of WT
mice, appeared to sensitize the mice to O; differentially
at different postnatal ages, with regard to inflammatory
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FIGURE 3. Effect of lipopolysaccharide (LPS) + filtered air (FA) or LPS + ozone (O;) on total cell count, polymorphonuclear leukocyte
(PMN) count, MIP-2, phospholipids, total protein, and total oxidized protein content in the bronchoalveolar lavage (BAL) of wild type
(WT) and surfactant protein A deficient (SP-A -/-) mice (KO). The mice received 2 ng of LPS intrapharyngeally in 50 pl saline,and 13 h
later they were exposed to either FA or O; (2 ppm for 3 h). BAL was collected 4 h following the conclusion of FA or O; exposures, or a
total time of 20 h after LPS treatment. Values are expressed as mean + S.D. (n=4) for LPS+ FA (open bars), and LPS + O; (black bars).
Data are shown for total cells (A), percentage of PMNs (B), MIP-2 (C), total protein (D), total oxidized protein (E), and phospholipids
(F). Significant (p <0.05) differences between LPS + FA and, LPS + Os treated mice are indicated by an asterisk (¥), and between WT
and KO with the pound sign (#) above a connecting bar (p<0.05).

markers®. The present study was designed to investigate treatment; 2) differences are observed between WT and

the hypothesis that low doses of instilled LPS adversely
affect the inflammatory processes in the lung and potenti-
ate differentially the impact of Os-induced injury in mice
with intactinnate immunity (i.e., WT mice) and those with
compromised innate immunity (i.e., KO mice).

The results showed that: 1) a low dose of LPS (2 ng)
alters the cellular, cytokine, total protein and oxidized
protein content of the BAL of WT mice at 20 h after LPS

KO mice after LPS exposure (0.5 or 2 ng) in the total cell
count, the MIP-2 response pattern, and the base levels of
oxidized protein and phospholipid content; 3) when 3 h
ozone exposure follows 13 h after LPS (2 ng) treatment,
differences between WT and KO mice are observed in
PMNs, MIP-2 protein and phospholipid content of BAL; 4)
in WT an increase in total SP-A is observed in response to
LPS + FA or LPS + O; but not in response to Os alone. An
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FIGURE 4. The effects of lipopolysaccharide (LPS) with or without ozone (0s), O; alone or filtered air (FA) alone on the level of
surfactant protein A (SP-A) (Panel A) and oxidized SP-A (Panel B) in the bronchoalveolar lavage (BAL) of wild type (WT) mice. The
mice received 2 ng of LPS intrapharyngeally in 50 pl saline, then 13 h later they were exposed to either FA (gray bars) or O; (2 ppm for
3 h) (black bars) and subjected to BAL 4 h after ozone exposure or 20 h after LPS treatment. SDS gel electrophoresis was performed
on concentrated samples from 200 pl of BAL fluid and the proteins transferred to membranes as described in Methods. Levels of
SP-A (Panel A; top) and oxidized SP-A (Panel B; top) were measured by densitometry of Western blots. For each condition n=6 except
for FA, where n=5. At the bottom of panels A and B a representative immunoblot (Panel A) and an oxyblot (Panel B) are shown. A
reference lane is shown that contains immunostained human alveolar proteinosis SP-A (hSP-A) with bands of monomeric (M) and
dimeric (D) SP-A marked in each panel. The position of the oxidized SP-A dimer bands was determined by comparison with an
identical immunoblot stained with an antiserum to SP-A. The values depicted are the mean * S.D. Significant (p<0.05) differences

between LPS + FA and LPS + Os treated mice are indicated by the pound sign (#) and other comparisons by an asterisk (¥).

increase in oxidized SP-A dimer is observed in response
to O; or LPS + Os but not in response to LPS + FA; 5) LPS
treatment has no apparentimpact on behaviour, whereas
during the course of O; exposure, both WT and KO mice
become less active. These findings together allow the
conclusion that: 1) low level LPS insult can have long last-
ing effects on BAL composition; 2) a second stimulus may
result in more pronounced effects that those produced
by each stimulus alone; and 3) SP-A plays a role in the
regulation of inflammation.

The differences between the WT and KO mice in re-
sponse to LPS are long-lasting, as they were detectable 20
h after LPS treatment, and are limited to the total BAL cell
count and the pattern of the MIP-2 response. Although the

reasons for this are not fully understood, these findings
support the theory that in WT mice the alveolar cells, and
most likely the macrophages, in the face of a weak threat
(i.e. 0.5 ng LPS) can, via small non-significant changes in
MIP-2 expression, mediate a significant recruitment of
cells into the alveolar space. When the insult is stronger
(i.e., 2 ng LPS), increases in molecules such as MIP-2, a
macrophage-produced neutrophil chemoattractant
molecule, are necessary for adequate cell recruitment.
When the activity of the alveolar cells is compromised
with regard to the first line of defense, as could be the
case with the KO mice, the low level threat (0.5 ng LPS)
appears to be perceived as a higher level threat (i.e. 2 ng
LPS) and this results in an increase in molecules such as
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MIP-2. The increased MIP-2 production in the KO mice
in response to a low level insult, failed to translate to
the increase of total cells in the alveolar space seen in
the WT mice that could presumably help to eliminate
the perceived threat. Together these observations are
consistent with the idea that KO mice exhibit a compro-
mised and/or limited response compared to WT mice. It
is possible that the alveolar macrophages of the KO mice,
in contrast to those of the WT mice, are not adequately
prepared to effectively mount a response to LPS. It has
been postulated that the alveolar macrophages in the
absence of SP-A are hypoactive due to lack of priming
by SP-A®, Inability of KO mice alveolar macrophages
to function at a level similar to that of the WT mice has
been observed recently with regards to phagocytosis of
K. pneumoniae? and in several other studies where SP-
A KO mice have been used. These include the inability
of SP-A in KO mice to clear P. aeruginosa infection3*¢
and group B streptococcus®, and the ability of SP-A to
modulate inflammatory processes, and minimize lung
injury and mortality after experimental bone marrow
transplantation®+s,

When a second insult (i.e. O; exposure) was imposed
upon the LPS-treated mice, a significant decrease in PMNs
and MIP-2 protein content was observed in the BAL of
KO mice compared to WT mice, although both types of
mice showed a significant increase in MIP-2 compared
to LPS + FA treated mice. In contrast, when a single in-
sult was present (either LPS (2 ng) or O; exposure™) no
differences in MIP-2 protein or PMNs (in LPS only) were
observed between WT and KO mice, even though both
types showed increase in MIP-2 protein and PMNs com-
pared to non-treated controls. In the earlier O; study',
although no difference between WT and KO mice was
observed in response to Osin BAL MIP-2 protein, the MIP-
2 mRNA content was significantly lower in the KO than
in the WT mice. These observations indicate that prior
LPS treatment may up-regulate MIP-2 expression via a
translational control. On the other hand O; exposure in
the KO mouse may negatively affect posttranscriptional
processes involved in MIP-2 expression. These possibilities
could explain the lower levels of MIP-2 protein observed
in response to LPS + O; in the KO mice compared to the
WT mice, and implicate SP-A in the regulation of MIP-2.

The data from the earlier Os-exposure study' indicate
also that translation of MIP-2 may be halted entirely in
the KO mouse, as assessed by the lack of difference in
mMRNA content between O;-exposed and control KO
mice. Moreover, although LPS and O; may each have an
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individual impact on MIP-2 production, the mechanisms
via which this occurs are likely to differ or overlap. In the
WT mice the change in MIP-2 levels with the combined
exposure (LPS + Os) was greater than the sum of changes
resulting from individual exposures (LPS or Os alone).
The MIP-2 values for the controls were 36 pg/ml + 16,
for LPS treated 148 pg/ml + 38, and for those following
O; exposure (without prior LPS treatment) 627 pg/ml +
205, However, after exposure to both LPS and O;, MIP-2
levels reached 1,234 pg/ml £+ 277, raising the possibility of
synergism between the two agents. This synergism ap-
pears to be significantly compromised in the KO mouse,
indicating a role for SP-A in the regulation of inflammation,
and specifically the production of MIP-2.

Increased SP-A content in WT mice was observed in
response to LPS and in agreement with the earlier O;
study' no differences in SP-A content were observed in
response to O; exposure, indicating that the SP-A increase
observed in response to LPS + Os is primarily mediated
by LPS. On the other hand, an increased level of oxidized
SP-A was observed in response to Os, in both the present
study and the earlier report', but not in response to
LPS, indicating that the oxidative stress mediated by
O; exposure is responsible for the increased content of
oxidized SP-A in response to LPS + Os. The differences
in SP-A content and oxidized SP-A observed in response
to LPS and O;, both separately and in combination, in-
dicate further that each agent operates via a different
mechanism, and that LPS affects SP-A quantitatively,
perhaps by interfering with its regulation, whereas Os;
affects SP-A qualitatively by increasing oxidation of its
dimeric form. At first glance it appears that LPS and O;
work at cross-purposes in terms of SP-A, as LPS increases
the production and O; increases the oxidation of SP-A.
Recent studies have shown that oxidized SP-A exhibits
reduced function?3°*" and therefore even if the SP-A
content is increased, the functional SP-A content may
not change under the experimental conditions of this
study. SP-A, however, has been shown to be oxidized
earlier than the total BAL protein content'*#¢, indicating
that SP-A may play a protective role in response to an
oxidative stress by scavenging RONS and serving as a
sacrificial antioxidant®”8, According to this scenario, SP-A
may serve as the sacrificial molecule, as its high suscep-
tibility to oxidation may scavenge reactive oxidants and
protect other molecules from becoming inactivated by
oxidation. Alternatively, as postulated previously the
oxidation of dimeric SP-A may be important in signalling,
and thus some of the defects observed in the KO mice
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may be due to lack of SP-A-mediated signalling in time
of stress. Moreover, deficits of immune cell function, in
both macrophages and neutrophils, and in the regula-
tion of RONS production have been observed in KO mice,
thereby implicating SP-A in these processes'*>3'.

In summary, the findings of this study lead to several
conclusions: 1) A low dose of LPS can have a long-lasting
effect on several aspects of BAL properties including cell
count, cytokines, protein content, and other indices. 2)
SP-A plays a role in the processes of inflammation in re-
sponse to LPS and/or O; exposure. LPS appears to have
an impact on SP-A regulation, affecting the quantitative
content of SP-A and the O; effect on SP-A dimer oxida-
tion, thus altering SP-A qualitatively, which may have an
impact on its function. 3) SP-A appears to play a role in
the regulation of MIP-2 perhaps via its ability to “prime”
alveolar macrophages for an appropriate response in the
face of an insult. LPS and O; exposure probably modulate
MIP-2 expression via different mechanisms. 4) Exposure
to a low dose of LPS and O; revealed some unexpected
outcomes that were not observed with either insult alone,
indicating that these agents operate via different and/or
overlapping mechanisms. Finally, the present findings
support the theory that in the absence of SP-A, alveolar
macrophages may not be able to elicit an appropriate
response to insulting agents, implicating SP-A in a role
of adequately preparing or priming macrophages to
respond.
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MEPIAHWH. EIZATQIH: H y-ivteppepovn (IFN-y-1b) givat évag avi-
IVWTIKOG TAPAYOVTaC, 0 OMOioG £XEl XpnolpomolnBei Ta TehevTaia
Xpovia otn Bepaneia Tng 16 1omaboug nvevpovikng ivwong (L.M.1),
av Kat o akpIPRG pnXaviopog dpdong tng Sev éxel e§akpiPwoei.
Zag mapovuacltA{oupE TV EUMEIPia pag amd Tn MeAETN TPIWY acOe-
vwv e LML ot omoiot éNapav yia mévte €tn IFN-y-1b. MEOOAOZL:
Meletinoape 3 aoBeveic pe 10TOAOYIKA TEKUNPIWMEVN LIM.I. Amag
Kat pétplag Baputntag, ot omoiot Adppavav 200ug IFN-y-1b tpeig
@opEG TNV eBSopada, xopnyoUpevn ummodopiwg Kat GuyXPOvwG
10mg mpedvi{oAdvng npepnaiwg. Ot acBeveic ekTIHOUVTAV ETNCIWG
Yl TOUAGXIOTOV TEGGEPA XPOVIA GUPWVA HE TIG 0dnyieg TG ATS/
ERS, 6gov agopd Tnv cupntwiatoloyia, Ti¢ AEIToupyIKEG SoKipa-
oie¢ Twv MVeVUOVWY (PFTs), KaBw( Kal TRV AKTIVOAOYIK EIKOVA ME
vPnAn¢ eukpivelag afovikni Topoypagia Owpaka (HRCT). Téog,
HETPRONKE N éKppacn Tou yovidiov transforming growth factor-p1
(TGF-B1), Tou yovibiov connective tissue growth factor (CTGF) kat
Tou yovidiov tng IFN-y o€ TvELUOVIKOG 10TO, TPV Kat Suo £Tn HETA
v évapén tn¢ aywyng, xpnotpomolwvrag tn péBodo tng RT-PCR.
AMOTEAEZMATA: O)ot o1 acBeveic mou éAafav Thv mapamavw aywyn
Sev mapouaciacav 1Slaitepeg MapevéPyeLeG Kal Sev eppavicav ofeia
emdeivwaon ¢ vooov. Emiong, mapépeivav otabepoi dcov agopa
OT0 CUMMTWHATA Kl TIC AEITOUPYIKEG SOKIMACIEG TWV TIVEUUOVWV.
01600 ek TwV TPV 000evwv mapouaiacav BeAtiwon otnv aovikn
Topoypagia vPnANnG eukpivelag Owpaka. MapatnerROnke vYNAR
ék@paon Twv mRNA, TGF-B1 kat CTGF yovidiwv 6Tov MVEULOVIKO
1076 pIv TV évapén Tng Bepamneiag, vw mapatnprnBnke pndevikn
ék@paon ¢ IFN-y 6To TVEUPOVIKO 10TO TWV aGBevwv mpLv anmd Thv
évapé&n tng aywyng. AvtiBeta, pera and duo xpovia Oepaneiag Kat
ol Tp&I acBeveic mapouciacav emaywyn TG EKQPAONG TOU YOVI-
6iov NG IFN-y (p<0.05), evw Ta emimeda tou TGF-B1 kau tou CTGF
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6ev petafAnnkav. TYMMNEPAXMATA: H pakpoxpovia Oepaneia pe IFN gamma-1b oe tpeig aoBeveic pe nma
1 Kau peTpiag faputnrag 1dlomadn mveupovikn ivwon gival ac@ainic. Metd amé pakpoxpovia xopriynon tou
@apuakou ot duo amd Toug acBeveic mapépeivav otabepoi, mbavotata PEow TNG EMaywyng Tou véoyevoug
yovidiou tng ivtep@epovne- y. lvevuwv 2009, 22(2):156-161.

EIZATQrH

H I81omaBn¢ Mveupovikn Tvwon gival pia voéoog Tou
OLAECOU TIVEVHIOVIKOU L0TOU N omoia xapakTnpiletal anod
ivwon kat fma eAeypovwdn avtidpaon'. Mpdkertat yia pia
mpoodeuTikd e€eAlocoevn Mpo¢ To Bdvato véoo, otnv
ormoia dev mapatnpeital mapdtaon tng empBiwong Twv
aoBevwv Pe Tn cupPatikn Bepareia, OMWS KOPTIKOELSN Kal
KUTTOPOOTATIKA PAapuaka?z H véoog e€eNicostal cuvriBuwg
ypnyopa xwpig aywyn. H mpoyvwon tng L.M.1. eivat mtwyn
Kal n Bvnootnta sivat Idlaitepa avénuévn?.

H wteppepdvn-y (IFN-y-1b) gival loxupdg avTt IVwTIKOG
mapdyovtag, avaotéAAovVTag Tov TOANATTAQCIAOUS TWV
vofBAacTtwy, TNV oUVOECN TOU KOANAYOVOU, EVW EMITAéOV
TIPOAYEL TNV AMOTTWON TWV IVOBAACTWY KAl TV avaoTo-
AR TWV KUTTAPOKIVWY TTOU TIPOAYOUV TV ivwan, 0TTwG 0
nmapayovtag TGF-B (transforming growth factor-)*°.

la mpwtn @opd o BepameuTikdC POAoC TNG IFN-y-1b
OTNV TTVEVPOVIKN ivwon HEAETHONKE amo Tov Ziesche kat
TOUG OUVEPYATEC TOU®. H KAIVIKN EUTEIPIA WOTOCO Tapaé-
VELTIEPLIOPIOUEVN. AUO TUXALOTIOINUEVEG KAIVIKEG PENETEC®
Kal Wia Peta- avaluon?® éxouv Seifel BeTikd amoteAéopata
otnv emBiwon acbevwyv e Ama kal petpiov abuov
Baputntagvooo, uetd tn Bepamneia pe IFN-y-1b cuyxopn-
YOUUEVN UE XaUNAEG SOTEIC KOPTIKOOTEPOEIOWV.

HmOBavn Oepaneutiki Spdon tng IFN-y-1b e€nyrndnke
OTNV LEAETN TOU Ziesche Kal TwV GUVEPYATWY TOU, UECW
NG dueong Spaong tng ota emineda tou mMRNA, Tou TGF-
1 kaBwc¢ kat Tou CTGFS. QoTOCO, Amd TPONYOUIEVEC
MEAETEG TOU epyaoTnpeiou Hag'®", aAld kat amo AANEG
HeENETEG SlapopeTIKWY opadwv™? Sev emPefaiwvetal
autn n dpaon, mapd poévo @aivetal 6Tt iowg n IFN-y-1b
Spa pHEOw eVAANAKTIKWY HOVOTIATIWV OTIWG AUTO TNG
ayyeloyéveong''>"® kat twv Th1/Th2 restore™™.

B¢Bala, n pakpoyxpovia emidpaon tng IFN-y-1b oe
KAVIKO Kal Hoplako emimedo Sev €xel akoun mMArpwg O1-
EUKPIVIOTEL XTNn HeNéTN auTth oag mapabétoupe Tn Sikn
pag epmelpia amo tn peAéTn Tplwv acBevwy e LML mag
Kal pétplag Baputntag ot omoiot éAapav IFN gamma-1b
yla 4-7 xpovia.

MEGOAOI

AcBeveic - OcpameuTiko oXfipa

Kat ot Tpeig acBeveic TnG pEAETNG HaG, CUPHETEIXOV
oTNV opdda TG TuXalommoINUEVNG LEAETNG yia TNV IFN-y-
1b8. Ot aoBeveic ouvéxioav va Aapfdavouv IFN-y-1b (200
pg urtodopiwg TPEIG opég TNV efSoudda) kat xaunAn
bdoon mpedvifoovng (10 mgr kabnuepIvd) Kal YETA TO
TEPAG TWV OUO ETWV TNG MEAETNG Yia 4-7 Xpoviad. Olot
ol aoBeveig eixav lOTOAOYIKA TeEKUNPLWPEVN Stdyvwon
NG vooou pe avolyTh Bloyia mveupova. OtacBeveic mou
mapouoidlovtal oTn HENETN ival ol aoBeveig Tou eméln-
oav PHeTd 1o MéPaG TNG peAETNCE kat EAdpBavav Bepameia
otnv Nveupovoloyikn KAwvikn Tou Mavemotnuiakou
voookopeiou HpakAegiou.

Extipnon AcBevav

Ora00eveic ekTiuRONKav Katd tnv évapén TG aywyns
KAl 0T OUVEXELD £TNOIWG aTTd TOV TTIPWTO £WG Kal ToV
MEUNTTO XPodVo Bepameiag, oUWV e TIG 00nyieg TNG
ATS/ERS'™. H KAVIKA avTaméKkplon otnv aywyn EKTIUARONKE
pe Bdon: a) Tnv cupmtwpatoAoyia (Suomvola, Brixac), B)
TIC AEITOUPYIKEC SOKIHAOieC TwV Mveupovwy (PFTs), kat
y) TNV aneikévion péow afovikng Topoypagiag Bwpaka
udnAic eukpivetag (HRCT) (TID).

AS10Aoynon Twv AmeikovioTIKWv Aedopévwv

H ekTipnon Twv a§oviKWwv TOHoypa@IwV TTPAYUATOTION)-
Bnke and duo akTivohoyouc. E§l mpokaBopiopéva emimeda
TOMWV ¥Xpnotpomolndnkav og 0Aeg Ti¢ HRCT: To emimedo
TWV AyYEIAKOU TTAEYHIATOC, TO EMIMESO TOU AOPTIKOU TOEOU,
10 emimedo TNG TPOMOAC, TO EMIMESO TWV TVEUOVIKWV
TIUAWV, TO €TTiMES0 CUYKAIONG TWV TIVEUHOVIKWV GAEPWV
kat 1o emimedo Tou 6e€loU Slappaypatog. Ot TopEC TTou
eANfYONoav NTav maxoug Tmm kat xpdvou cdpwong 1
WG 2 SEVTEPOANETTTWVY HE KPATNUEVN TNV Avanmvorj, 0To
TéNo¢ TN loTvoniC. H péon éktaon tng ameikovi{Opevng
maBoloyiag og k&Oe emimedo (ekPpacUéVN Oav TOCOOTO
NG MaBoMOYIKIG TTEPIOXNG Yia KABE Tour) Kataypdgnke
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0€ 00007106 5%. H BaBuoloynon twv 6 HRCT topwv mipo-
oTéOnkKe Kal Sl1aIp£ONKE 1€ TO GUVOAO TWV TOUWV YIa TOV
uTIoAOYI0US TOU éTOU BpOoU TNG KABE petaPAnTnc. H péoeg
TIMEC AUTWV TWV TTOCOOTWV Yla KABe acBevr amote\ouv
TO ZUVOAIKO 2Kop TG Aldpeong Nooou (Total Interstitial
Disease Score-TID). H idia pébodoc Fabuordynong twv
HRCT éxel xpnoipomoinOei kal 0€ TPONYOUUEVEG MENETEC
HE KAAOUG CUOXETIONOUG LIE TIG TIAPAPETPOUG TWV TIVEU-
MOVIKWV AEITOUpYIKWY Sokipaotwv' '8, H Babuoloynon
KABe Toung kat ta TID éywvav oTnv apxn TnG HEAETNG,
TPV TN ANYN TNS QAPHAKEUTIKAG Aywyng, aAld Kal avda
£€T0G YéXP!L TO TENOG TNG peNéTnG. H BaBuoAidynon twv
HRCT topwv mepAapave Tig akOAOUOEC AKTIVOAOYIKEG
amelkovioelg: a) eikdva BoAng udalou xwpic mapouaoia
BpoyxiekTaowv ry Bpoyxlolektaotwy, B) Aemtr SIKTuWTH
S1dta&n pe meploxég OoArg udhou Kal BpoyXIEKTATIES KAl
Bpoyxlolektaaieg, y) eikova peAikupnBpag. H cuppetoxn
™G BAAPNG Tou TVeLpoVIKOU TTapeyXUMaTOoG TagivourOnke
w¢ 0-20%: Amia (grade 1), 21-40%: pétpta (grade 2), >40%:
oof3apn (grade 3).

Moptaxr) Avaiuon

MotV exTipnon Twv emmédwy ékppaonc Twv m-RNAs
Twv TGF-f1, CTGF kat IFN-y, HEAETABNKE TTVEUOVIKOC 1IOTOC
amo avolkTn Bloyia mvelpova apxIKA Kal I0TOTEUAXLA
amo dlappoyxikn Broyia 24 UAveG LETA TNV évapén Tng
aywync. Ta deiypata ocuvtnperi®nkav otoug -80°C oe
S1dAupa alwtovu. Ma tnv avaiuon TnG EKPPAcnS Tou OAl-
kou m-RNA xpnoipormotr}6nke to RNeasy miniKit (Qiagen
Extraction Kits, QIAGEN Inc., Valencia, CA, USA). O oxedia-
OMOG TwV eKKIVNTWVY TNG PCR éytve péow tng aAAnlouxiag
Tou cDNA tou avBpwmivou TGF-b1, CTGF, IFN-g kat Twv
(G3PDH) yovibiwv (GenBank Accession nos. NM_000660,
NM_001901, J00219 and NM_002046). H amouévwon tou
cDNA Kkat n avdoTpo®n YETAypaAPr TTPAYUATOTOINONKE
pe QIAGEN OneStep RT-PCR Kit (QIAGEN Inc., Valencia, CA,
USA) amo 2 mg ohikoU RNA, cUpgwva HE TIG odnyieg Tou
KaTtaokeuaoTn. To kdBe neipapa RT-PCR yia k&Be yovidlo
€MAVAANPONKE TOUAAXIOTOV TPELG POPEC.

ANMOTEAEXZMATA

O mpwtogacBevncATAV 55 ETWV, KATIVIOTNG UE IOTOPIKO
Sduomnvolag mpoondbelag amod e€aurvou. EAafe aywyn
pe IFN-y-1b kat xaunAég ooeig mpedviCohovnc. Emelta
amod mévte Xpodvia Bepaneiag, mapatnenOnke otabepo-
moinon tou otadiov Tng Suomvolag, Tou Brixa Kabwg kal
NG avoxnG otnV AoKNON. ZTIG TTVEUOVIKEG AEITOUPYIKEC

TINEYMQN Tetxog 20, Tépog 220¢, Ampiiog - lodviog 2009

Sokipaoieg urmpée 0TaBePOTNTA OTNV TAXEWE EKTTVEOUEVN
(wTikn Xwpntikotnta (FVC), and 81,4%, og 70,7%, evw n
SlayuTtikn kavétnta (TLCO), mapouciace emdegivwaon,
and 78,7% o€ 50,6%. Ynnpée wotéoo BeAtiwon otnv
OKTIVOAOYIKN €lKOVa Tou aoBevoug, e tov TID Seiktn va
uroxwpei amo 39.1, 010 23.3 (eikéva 1A, 1B). Zta téooepa
Xpovia aywyng, o acBevii¢ dev EUPAVIOE AVATTVEUOTIKN
avemndpkela (Mivakag 1).

O 6elTtepog aoBevic ATAV 63 ETWV, UN-KATTVIOTAG, ME
pn Tapaywyiko Prixa and étou. EAafe IFN-y-1b kal xaun-
Aég dooelg mpedvi{oAdvNG Yia eMTA XpOvia Kal EUPAVIOE
OXETIKN 0TaBePOTNTA OTNV KAWVIKY €lkOva (GuoTvola,
Brxa, avoxr oTnv Aoknon), OTIG AEITOUPYIKEG SOKIUATIEG
(n FVC am6 69% napépeive 0to 62.5% katn TLCO ané 63.1%

FIGURE 1A. HRCT aneikévion oto emninmedo 3 mpiv tn O¢-
pareia Tou TPWTOU acbevr

28,37
MA 10

SP1 2
EP-130.8

FIGURE 1B. HRCT ameikovion oto eminedo 3 petd tn Oe-
pareia Tou TPWTou acBevn (Mévte Xpovia PETA).
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MINAKAZ 1. PFTs kaut HRCT scores tou mpwTou acBevr, mpiv
Kal petd tn Bepameia pe IFN-y-1b o S10QOPETIKEG XPOVIKEG
OTIYHEG

1st 2nd 3rd 4th 5th
Baseline year year year year vyear

FVC % pred 814 821 828 783 767 707
TLCO % pred 787 751 673 495 537 506
PO, (mmHg) 69 70 75 73 67 66

TID score 39.1 385 233

TID = total interstitial disease score

FIGURE 2A. HRCT ameikévion oto eminedo 6 mpiv PeTA TN
Beparmneia Tou Seutepou aobevn.

A University Heas

Y 120
mAs 100

N
U-?ﬂ n
FIGURE 2B. HRCT ameikévion oto eminedo 6 petd tn Bepaneia
Tou deutepou aoBevn.
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UTTIOXWPENOE 0TO 54,1%), 0Ta aKTIvoAoyIKd eupripata (TID
score amo 44 peiwbnke oto 30) (Eikova 2A, 2B) kal oTnv
avtailayn agpiwv (to pO, amdé 80 mmHg unoxwpnoe
ota 72 mmHg) (Mivakag 2).

O tpitogacBevii¢itav 71 eTwv, KanvioTAG (50 p/yrs),
pe ouvodo duomvola mpoondbeiac amd e€aurjvou. EAafe
IFN-gamma-1b kat xapnAég 6doeig mpedviCohdvng ya
TEOOEPA XPOVIA Kal EPpAavioe embgivwon Tng vooou.
ZTIG AEITOUPYIKEG SOKIHATieC TVELUOVWY TTapouaiace
emdeivwon tn¢ FVC and 91% o€ 65.5%, evw n S1axuTIKN
Tou kavotnta (TLCO), umoxwpnoe and 1o 88.9%, oto
43.8% . O ao0BevnC EUPAVIOE AVATIVEUOTIKI AVETIAPKELQ,
pe emEivwon TWV AKTIVOAOYIKWY TOU EUPNUATWY Kal
1o TID score auénBnke amo 31 oe 52 (Mivakag 3) (Eikova
3A, 3B).

2 € YEVIKEC YPAMMES, ONoL ol aoBeveic avéxtnkav TNV

TABLE 2. Pulmonary function tests (PFTs) and high resolution
computed tomography (HRCT) scores of patient 2, before and
after treatment with IFN-y-1b at different time points
1st znd 3rd 4th sth 6th 7th
Baseline year year year year year year year

FVC % 69.0 80.7 85.1 83.0 775 59.1 706 625
pred

TLCO% 63.1 825 76.0 685 56.7 46.7 53.6 54.1
pred

pO, 80 78 79 75 76 73 72 72
(mmHg)

TID 44.1 40.6 383 30

TID = total interstitial disease score

i i e

FIGURE 3A. HRCT ameikdvion oto eninedo 4 mpiv tn Bepaneia
TOU TpiTOU aoBevn).
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FIGURE 3B. HRCT ameikdvion oto eminedo 4 petd tn Bepaneia
TOU TpiTOU aoBevn).

TABLE 3. Pulmonary function tests (PFTs) and high resolution
computed tomography (HRCT) scores of patient 3, before and
after treatment with IFN-y-1b, at different time points

Baseline 1styear 2ndyear 4thyear
FVC % pred 91.0 74.9 75.0 65.5
TLCO % pred 88.9 80.2 68.0 43.8
PO2 (mmHg) 69 65 63 55
TID 31 38 45 52

TID = total interstitial disease score

aywyn Xwpic 1810iTepE TAPEVEPYELEG KAL OEV EPPAVIOAV
o&eia é€apon tng vooou.

Enidpaon tou IFN-gamma-1b otnv ékppaon twv
TGF-b1, CTGF kat IFN-gamma yoviSiwv.

Mpwv v évapén tng Beparneiag, oe GAou Toug acbeveic
napatneridnke avénuévn ékppaon tou TGF-B1 m-RNA
kat Tou CTGF m-RNA, aAAd pndevikn ékppaon tou IFN-
Yy MRNA. Metd and duo xpovia Bepaneiag, Ta emimeda
ékppaonc Tou TGF-B1 kat tou CTGF mapépevav oxedodv
otabepd, evw mapatnprbnke emaywyr Tou IFN-y m-RNA
(ZxAua 4). Metd amo 24 pnveg Bepaneiag pe IFN-y mapa-
TnNENOnKe emaywyn Tou evéoyevoug yovidiou tng IFN-y
Kall 0Tou¢ 3 aoBeveic mou peketriBnkav.

2YZHTHZH

MeAeTroaE TNV HaKpOoXpovia (4-7 xpovia) emidpaon
¢ xopriynong IFN-y-1b og aoBeveic pe Ama kal pétpta
I61omadn Mveupovikn Tvwaon. ‘ONot ot acBeveig mou ¢Aa-

TINEYMQN Tetxog 20, Tépog 220¢, Ampiiog - lodviog 2009

. TGF-b

[ crer

@ IFN-gamma

p <0.05
253

2236

mRNA expression

After 24 mo treatment

Before treatment
IPF patients
FIGURE 4. To 51aypappa E TIC UITAPEC AVATIAPIOTA TTOCOTIKO-
moinpéva ta TGF-b1, CTGF kai IFN-y mRNAs mpiv (a) Kat petd
(b) T Bepaneia.
* p-value< 0.05.

Bav v mapamndvw aywyn dsv mapouciacav IS1aiTePEC
Tapevépyelec. Xtabeporoinon Tng véoou, CUUPWVA UE
Ta Kpithpla tng ATS', mapatnpriBnke og Vo amd Toug
aoBeveig, pe Tautoxpovn PeAtiwon TNG AKTIVONOYIKAG
Tou¢ elkovac. O Tpitog aoBevri¢ mapouciaoe emdeivwon
Té00epa Xpovia petd tn dtdyvwon tng LMLl xwpic wotdoo
va HeTaméoel 0to Bapu otadlo Tngvooou (TLCO >40% tng
npoPAendpevnc). H poptakn avaiuon deiée emaywyn tne
€kppaaong Tou evdoyevouc yovidiou tng IFN-y kat otoug
TPELG a00eveic petd amd 24 pnveg Beparmeiag pe IFN-y.
To onuUavTIKOTEPO EVPNUA Pag gival n otabepormoinon
NG vooou otouc SUo aoBeveic kat n pn epgdvion oeiac
£€apongtngvooou. AsUtepov, mapatnprOnke Kahr avoxn
OTNV XopNYOUMEVN aywyr amo 0Aoug Toug aoBeveic™.
O Honore Kkat ol GuvepyAaTeg TOU? avéPepe WOTOCO, TNV
EMPAVION AVATTVEUOTIKNG AVETTAPKELAG O TEOOEPELC A00e-
VEiC MeTA TNV évapén aywyng pe IFN-y-1b. Meptypdenke
N EMPAvion oeiag avamveuoTIKAC AVETTAPKELAC LETA TNV
€vap&n xopriynong Tou ¢apuAkou, € CUUTTTWHUATA, OTIWG
n SUOTIVOLQ, TTUPETOC, EPPAVION VEWV TIEPIOXWV LIE EIKOVA
BoAn¢ udhou Kal Taxéwg eEeANloodpevn umouyovalplia,
Xwpi¢ avtamékplon otnv aywyr kal pe Bavatnedpa
€KPBaon Kal yla Toug TE€00epIC aoBEeVEIC TNE TApATTIAVW
HEAETNG. Q¢ MBAVOTEPOG PNXAVIOUOG BewpriOnke n aA-
Aayn otn damepatdTNTa TNG HEMPBPAVNG TWV EMONAIOKWY
KUTTApWV, KATITTOU SV paiveTal va LloXUEl 0TOUC 00BEVEiC
UE ekogonpacpévn vooo?'. Amotelei BERata, peydin
TPOKANCN N AMMOCAPAVION TWV AKPIBWY AITIWV TAXEIAG
embeivwong Tng vooou Kabwg, ouxvd mapatnpeital, EKTOG
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amo TN @APUAKEUTIKN TOEIKOTNTA Kal N auTtopaTn ogia
emdbeivwon og acBeveic pe Ama kat pétpta LML e€artiag
AA\WV TTapayovtTwv?,

‘Ocov a@opd oTNV AKTIVOAOYIKH EIKOVA TWV aG0eVWV
NG MEAETNC TapaTtnEnOnke cagnig BeAtiwon og Suo amd
auTOUC, META amd 5 €Tn Bepaneiacg pe IFN-y, katimou emife-
BawOnke kat pe T BeAtiwon tou TID Seiktn. Ot mepPIoxEg
ME €lkova BoAnc vudlou BeAtiwBnkay, evioxlovtag 1ol
v unéBeon TNG aoPANoUC XPHONG TOU PApUAKoU O
NTTLEG KAl LETPLEG LOPYPEG TNG VOOOU.

H avaAuon tng ékppaonc Twv m-RNAs Twv TGF, CTGF
kat IFN-y yovidiwv &ival mapopola pe ta anoteAéopata
TIPONYOUUEVWV SIKWV paG HEAETWV'?, aAld Kat AWV
gpyaotnpiwv’. O mapdayovtag IFN-g-1b, kuttapokivn
UPNAAG OLYYEVELAG e TN QUOLKA IFN-g, KATEXEL QVTIIKPO-
Blakég, avTIVWTIKEG AVOCOTPOTIOTTOINTIKEG IOIOTNTEC KAl
enayeltnv Th1 avoooloyikr andvtnon. H Th1 amdvtnon
xapaktnpietal amd avénuévn ékppaon tng IFN-g, TN
IvtepAeukivng12 (IL-12) kat IvtepAeukivng-18 (IL-18). ‘Etal,
n e€wyevng xopriynon tou mapdyovta IFN-g-1b otnv
I8tomadn Mveupovikn lvwon Slapéoou TNG EKTPOTTAG
TNG KUTTAPIKAG avoaoiag mpog Th1 amdavtnon, Suvatatva
eNAyeL TNV ékPpacn tng evéoyevoug IFN-g.

Emiong, o Strieter ka1 GUVEPYATEG UE MIO TUXALOTTOINUE-
vn, SUTAR TUPAN JENETN pe TN ouppeToXN 32 aoBevwy pe
I.M.I., umootnpilet 611 n INF-y evioxvel Tn §pdon popiwv
Ta omoia oxeTi(ovTal YE TNV aVvTIMKPORIaKr duuva Kat
TNV ayyeloyéveon'?. Metd amo tnv xopriynon INF-y-1b yua
Sidotnua €1 unvwv mapatnperidnkav alayég otn Spdon
TWV AYYEIOYEVETIKWY KAl AYYEIOOTATIKWY KUTTAPOKIVWV
avadeikvuovtag Tig OeTikég emdpdoeic Tng INF-y-1b otn
S1adikaoia Tng ivwonc'2. Mmopei emmAéov va KATAOTEINEL
v §pdon Twv MPWTEIVWV TNE eEWKUTTAPIAC ousiag,
v 6pdon twv avéntikwyv mapayoévtwv TGF, PDGF, Tng
mpwteivng ENA-78/CXCL5, Twv Ivtepheukivwv IL-8, IL-4,
IL-13, kat va emayel Tnv ékgpaon Twv IFN-inducible CXC
XUMOKIVWV (MIG/CXCLY9, IP-10/CXCL10, ITAC/CXCL)"2,
Ot TCwptCdakn Kat cuv'® og TUXAIOTIOINWEVN, TIPOOTTITIKH
QVOIKTH HEAETN o€ 14 aoBeveic pe LI, ol omoiot EAafav
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INF-y-1b 1y koAxikivn, Sev mapatripnoav HeETaoAr otnv
ékppaon Twv TGF-PB1 kat CTGF otnv opdda mouv AapBave
Beparneia pe IFN-y-1b, OTTwg avagépeTal kal oTn HEAETN
Tou Strieter kal TwV CUVEPYATWYV TOU™. H mapouoa HEAETN
ouppepiCeTal ev pépel Ta amoteAéopata Tou Ziesche,
o omoiog avagépel Betikég emdpdoelg Tng IFN-y-1b og
acBeveic o1 omoiol dev e€€ppadlav To yovidlo Tng mptv
v évapén tng Beparneiac®.

MoAAEG gival ol HEAETEG TTOU EpEUVOUV TOUG Taboye-
VETIKOUG PnXaviopoug tne L.MN.I aAAd kal Tov pnxaviopo
Spdongtng IFN -y-1b in vivo®. H IFN -y-1b peiwver t §pa-
on popiwv mou oxetiCovtal pe tn Slepyacia Tng ivwong,
NG GAEYHOVAG KAl TNG AYYEIOYEVEONG, EVW EVIOXVEL TN
8pAon Popiwv TTOU CUUPETEXOUV GTNV AVTIUKPORIaKNA
Aapuva, TNV evéuvVAWwaon ToU AVOCOTIOINTIKOU CUOTHUA-
TOG KAl TNV avTl- ayyeloyéveon. H Bektiwon tou deiktn
emBiwong éxel TAéOV SNUOCIEUTEL ATTO TPEIG EAEYXOUEVEG
KAWVIKEC peéteg Beparmeiag pe IFN-y-1b acBevwv pe LIM.I.
Qoto0o0o, n KAk peAétn INSPIRE (International Study
of Survival Outcomes in Idiopathic Pulmonary Fibrosis
with Interferon gamma-1b Early Intervention) n omoia
npaypatomolrifnke oe aoBeveic pe rima kat pétpta LM.1.
amétuxe va empPeBaiwoel KATL avaloyo kat S1ekdTN TPV
TNV oAokAfjpwon NG (Un dnuocievpéva oTolxeia).

MoTtevouue OTL N BavaTnPOPOC AuTH VOOOC, TTOAECG
PopéC He BvnoipotnTa uPnAdTEPN amd TOANA €idn
KapKivou?, amaitei TOAUTIAELPN AVTILETWTTION, KABWC
otnv maboyévela TnG eUmAéKovTal TOAUTTAOKOL Kalt Oxl
TANPWCG Katavontoi pnxaviopoi. H mapovoa pelétn,
AN Kat TTpoNyoUHEVEG ava@opEc®'®, umodelkviouy OTI
n Oepareia pe IFN-y-1b Ba pmopovoe va €xel BeTikd armo-
TENEOUATA TOUNAXIOTOV O€ GUYKEKPIPEVOUC AOOEVEIG pE
nma kat pétplag faputntag M. emdyovtag tnv ékgpaon
Tou gvdoyevouc yovidiou Tng IFN-y.
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SUMMARY. BACKGROUND: Interferon gamma-1b (IFN-y-1b), an
antifibrotic agent, has been proposed as a novel therapeutic agent
for idiopathic pulmonary fibrosis (IPF). The long-term clinical and
molecular effects of this agent are still unknown. Experience with
three IPF patients treated with IFN-y-1b for 4-7 consecutive years
is reported. OBJECTIVES: Three patients with histologically proven
IPF were studied prospectively. They received IFN-y-1b 200ug sub-
cutaneously three times weekly, along with low-dose prednisolone.
The patients were monitored for at least four years according the
ATS/ERS criteria and the appearance of the lesions on high resolu-
tion computed tomography (HRCT). METHODS: Using RT-PCR assay,
the transcription levels of transforming growth factor 1 (TGF-f1),
connective tissue growth factor (CTGF), and interferon-y (IFN-y)
genes in lung tissue were evaluated before, and after two years of
treatment. RESULTS: Treatment was well tolerated and no acute
exacerbation of the disease was observed in any patient. Pulmonary
fibrosis remained stable in terms of symptoms and pulmonary func-
tion tests (PFTs), and improvementin HRCT scoring was detected in
two of the three patients. Marked mRNA expression of TGF-B1 and
CTGF, but complete lack of IFN-y was detected in fibrotic lung tissue
atbaseline. After two years of treatment, all three patients exhibited
increased expression of the IFN-y gene (p<0.05), while TGF-B1 and
CTGF transcriptional levels had not changed. CONCLUSIONS: Long-
term treatment with IFN-y-1b in patients with mild-to-moderate
IPF appears to be safe. In two of the three patients monitored, the
disease was stabilized, probably by enhancement of the expression
of the IFN-y endogenous gene. lMvevuwv 2009, 22(2):162-168.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is an interstitial
lung disease characterized by a fibroproliferative response
with only minor signs of inflammation, and it almost
always causes rapid fibrotic destruction of the lung'. It is
a progressive, terminal condition for which neither amel-
ioration of disease activity nor prolongation of survival is
achieved with conventional therapy with corticosteroids
and cytotoxic drugs?. The prognosis is poor, with mortality
greater than that of certain cancers?.

Interferon gamma-1b (IFN-y-1b) has several potential
antifibrotic actions, including inhibition of fibroblast pro-
liferation and collagen synthesis, promotion of fibroblast
apoptosis and inhibition of profibrogenic cytokines, such
as transforming growth factor-p*°.

The first observation showing therapeutic effective-
ness of IFN-y-1b in IPF was reported in a small study of
Ziesche et al®. Clinical experience, however, has been
limited to two randomized clinical trials’® and a meta-
analysis® that demonstrated survival benefit in patients
with mild-to-moderate disease treated with IFN-y-1b and
low-dose corticosteroids.

The possible therapeutic effect of IFN-y-1b was ex-
plained by Ziesche and coworkers by the direct effect of
this agent on mRNA levels of transforming growth factor
1 (TGF-B1) and connective tissue growth factor (CTGF)®.
However, studies by the authors'®'" and others from dif-
ferent groups'*failed confirm the above data, indicating
that IFN-y-1b may act through alternative pathways, such
as Th1/Th2 restoration™' and angiogenesis'>'5,

The long-term clinical and molecular effects of IFN-y-1b
are still unknown. In this paper, the experience with three
patients with IPF treated with IFN-y-1b for 4-7 consecutive
years is reported.

METHODS

Patients and Treatment

All three patients, treated at the Department of Tho-
racic Medicine of the University Hospital of Heraklion,
were included in the IFN-y-1b group of large randomised
clinical trial® and they had signed informed consent, and
the study had IRB approval from the study institution.
The patients continued to receive IFN-y-1b (200 g sc
three times weekly) and low dose prednisolone (10 mg
daily) after the two-year treatment period of the study?.
All three patients had a histologically confirmed pattern
of usual interstitial pneumonia (UIP) on surgical open
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lung biopsy. The condition of the three patients was
stabilized/improved at the end of the study.®

Patient evaluation

The patients were monitored and outcome was evalu-
ated according to the established ATS/ERS criteria'® at
baseline and after 1, 2, 3,4 and 5 years of treatment. The
assessment of the clinical response of pulmonary fibrosis
was based on:

a) symptomatology (dyspnoea, cough),

b) pulmonary function tests (PFTs), and

¢) imaging by high resolution CT scan scores, total
interstitial disease score (TID).

Symptomatology, PFTs and TID score were measured
at baseline and after every year of therapy and classified
as improved, stable or deteriorated.

HRCT evaluation: Two radiologists, blinded to the
clinical functional data and type of treatment, examined
the HRCT images. The HRCT slices were evaluated at six
predetermined levels: the vascular pedicle, the aortic arch,
the tracheal carina, the pulmonary hilum, the pulmonary
venous confluence, and the level of right diaphragm. The
scans were performed with Tmm thickness and 1 to 2 sec
scanning time during breath holding at end of inspira-
tion. The mean total extent of involvement of interstitial
abnormality at each of the defined levels, expressed as a
percentage of the area affected at each given slice, at the
level of 5% was recorded. Scores from the 6 HRCT slices
were summed and divided by the total number of slices
to calculate the average score of the extent of each of
the variables. The mean values of these percentages per
patient represented the TID. This HRCT scoring had been
applied in previous studies, with good correlation with
parameters of lung function'”', Individual slice scores and
TIDs were recorded from the HRCT at the beginning of
the study before administration of treatment. The HRCT
scoring included the extent of: a) ground glass opacities
without evidence of bronchiolectasis and bronchiectasis
(GG), b) fine reticulation including areas of ground glass
opacities with coexisting bronchiolectasis and bron-
chiectasis (FR), and c) coarse reticulation-honeycombing
(CR). Lung parenchyma involvement was classified as 0-
20%: mild (grade 1), 21-40%: moderate (grade 2), >40%:
severe (grade 3).

Molecular analysis

For the assessment of TGF-f31, CTGF and IFN-y tran-
scription levels, open lung biopsies were made before
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treatment, and transbronchial biopsies specimens were
obtained at 24 months™. Samples were frozen in liquid
nitrogen and stored at -80° C. Total RNA was prepared
separately from all patients at different time points (base-
line and 24 months). Total RNA was extracted by using
the RNeasy mini Kit (Qiagen Extraction Kits, QIAGEN Inc.,
Valencia, CA, USA). The cDNA sequence of the human
TGF-b1, CTGF, IFN-g and the glyceraldehyde-3-phosphate
dehydrogenase (G3PDH) genes (GenBank Accession nos.
NM_000660, NM_001901, J00219 and NM_002046) were
used to design primers for PCR amplification of the cor-
responding cDNA fragments. The G3PDH gene served as
the internal control. To this end, cDNA was synthesized
by using the QIAGEN OneStepRT-PCR Kit (QIAGEN Inc.,
Valencia, CA, USA) from 2 mg of total RNA, using the reverse
transcriptase mix provided with the kit, as described by
the manufacturer. Relative quantities of mMRNAs among
different patients were calculated from three replicate
RT-PCR experiments. Positive results were based on the
presence of DNA bands of the expected size.

RESULTS

Patient 1 was a 55 year-old male smoker with six-
month history of dyspnoea on exertion. He was treated
with IFN-y-1b and low dose prednisolone, and after five
years of treatment reported stabilization of his dyspnoea,
cough and exercise tolerance. On testing, the forced vital
capacity (FVC) had gone from 81.4% to 70.7%, and there
was deterioration in the transfer factor (DLCO), which from
78.7 % decreased to 50.6 % and a radiological improve-
ment, with the TID score decreasing from 39.1 to 23.3
(Figures 1A, 1B). The patient did not develop respiratory
insufficiency (Table 1) during the years of treatment.

Patient 2 was a 63 year-old male non-smoker with a
one-year history of non productive cough. He was treated
with IFN-y-1b and low dose prednisolone and after seven
years of treatment, he had stable disease according to
the clinical symptoms (dyspnoea, cough and exercise
tolerance) and to the PFTs (FVC from 69% remained at
62.5%, and DLCO from 63.1% remained at 54.1%), and
the radiological findings showed improvement (the TID
score decreased from 44 to 30) (Figures 2A, 2B) while on
blood gases analysis the pO, decreased slightly from 80
mm Hg to 72 mm Hg (Table 2).

Patient 3 was a 71 year-old man, a current smoker (50
p/yrs), with a six-month history of dyspnoea on exertion.
He was treated with IFN-y-1b and low dose prednisolone,
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FIGURE 1A. Patient 1, HRCT at baseline. Level 3: Tracheal carina:
total interstitial disease score (TID) = 40.
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FIGURE 1B. Patient 1, HRCT after 5 years. Level 3: Tracheal
carina: total interstitial disease (TID) score = 25, attenuation of
ground glass opacities, stability of reticulation.

TABLE 1. Pulmonary function tests (PFTs) and high resolution
computed tomography (HRCT) scores of patient 1, before and
after treatment with IFN-y-1b in different time points

1st 2nd 3rd 4th 5th
Baseline year year year year vyear

FVC % pred 814 82.1 828 783 767 707
TLCO % pred 787 751 673 495 537 506
PO, (mmHg) 69 70 75 73 67 66

TID 39.1 385 233

TID = total interstitial disease score

but after four years of treatment, showed deterioration
of the disease. The FVC and DLCO decreased from 91%
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FIGURE 2A. Patient 2, HRCT at baseline. Level 6: Diaphragm
carina: total interstitial disease score (TID) = 50.
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FIGURE 2B. Patient 2, HRCT after 6 years. Level 6: Diaphragm

carina: total interstitial disease score (TID) =40, attenuation of
ground glass opacities, increase of coarseness.

10 65.5%, and from 88.9% to 43.8% respectively. The TID
score increased from 31 to 52 and the patient developed
respiratory insufficiency (Table 3) (Figures 3A, 3B).

The treatment was well tolerated in all patients, with
no adverse reactions. In addition, no acute exacerbation
of their disease was observed.

The effects of IFN-y-1b on the transcription of TGF-b1,
CTGF and IFN-gamma genes
Before treatment, all patients exhibited marked mRNA

expression of TGF-B1 and CTGF but not IFN-y. The ex-
pression of TGF-f1 and CTGF remained almost stable
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TABLE 2. Pulmonary function tests (PFTs) and high resolution
computed tomography (HRCT) scores of patient 2, before and
after treatment with IFN-y-1b at different time points
1st znd 3rd 4th sth 6th 7th
Baseline year year year year year year year

FVC % 69.0 80.7 85.1 83.0 77.5 59.1 70.6 62.5
pred

TLCO% 63.1 825 76.0 685 56.7 46.7 53.6 54.1
pred

pO, 80 78 79 75 76 73 72 72
(mmHg)

TID 441 40.6 38.3 30

TID = total interstitial disease score

N

FIGURE 3A. Patient 3, HRCT at baseline. Level 4: Pulmonary
venous confluence: total interstitial disease score (TID)= 35.
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FIGURE 3B. Patient 3, HRCT after 4 years. Level 4: Pulmonary
venous confluence: total interstitial disease score (TID) =70.
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TABLE 3. Pulmonary function tests (PFTs) and high resolution
computed tomography (HRCT) scores of patient 3, before and
after treatment with IFN-y-1b, at different time points

Baseline 1styear 2ndyear 4thyear
FVC % pred 91.0 74.9 75.0 65.5
TLCO % pred 88.9 80.2 68.0 43.8
PO2 (mmHg) 69 65 63 55
TID 31 38 45 52

TID = total interstitial disease score

(non-noticeable differences) after treatment, but the
expression of IFN-y increased significantly after two
years of treatment (figure 4). This observation indicated
that the agent IFN-y-1b enhanced the expression of the
patients’ endogenous genes.

DISCUSSION

The experience with long-term IFN-y-1b treatment
in patients with mild-moderate IPF is reported. To the
authors’ knowledge, the effects of the antifibrotic agent
IFN-y-1b after two years of treatment have not been
reported.

In these patients the treatment was well tolerated,
with no adverse reactions. In two of the three patients
the disease process was stabilized according to the es-
tablished criteria of IPF outcome evaluation'é, while their

. TGF-b

[ crer
@ IFN-gamma

p <0.05
253 2525 l

mRNA expression

After 24 mo treatment

Before treatment
IPF patients
FIGURE 4. Bar graphs representing quantification of signal
intensities (arbitrary units) for TGF-b1, CTGF and IFN-g mRNAs,
before (a) and after (b) treatment of patients with interstitial
pulmonary fibrosis (IPF).
* p-value< 0.05.
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HRCT score improved. The third patient showed gradual
deterioration of the disease, but still remained with mod-
erate IPF (DLCO>40% pred) four years after diagnosis.
The molecular analysis showed that agent IFN-y-1b had
enhanced the expression of the patients’ endogenous
genes after 24 months of treatment.

The response to treatment was favourable: Firstly, two
patients showed stabilization of their disease, and no
acute exacerbation of IPF was observed in any of the three
patients; secondly, the treatment was well tolerated in all
patients, in accordance with most previous reports’s1°,
although Honore et al?® reported respiratory failure and
alveolar opacities in four IPF patients after initiation of
IFN-y-1b administration. These authors described four
patients with IPF who rapidly developed acute respira-
tory distress syndrome shortly after the initiation of
the drug, with dyspnoea, fever, the emergence of new
diffuse ground-glass opacities and rapidly progressive
hypoxaemia which showed no response to conventional
treatment methods. The complications culminated in a
fatal outcome due to irreversible respiratory failure in all
four cases. Drug-induced alteration in transepithelial cell
permeability was suggested as a possible pathogenetic
mechanism. This possibility is considered more plausible
in patients with severe disease?'. However, as often in the
case of possible drug toxicities, it is difficult to distinguish
whether other processes were implicated in this event.
Therefore, spontaneous acute disease exacerbation or
other comorbidities should not be ruled out. Recent
data suggest that rapid respiratory decompensation in
patients with mild to moderate IPF is substantially more
common than currently perceived®.

In addition, an improvement was observed in the
HRCT score of two of the patients in the present study,
with stabilization of their disease in terms of lung physiol-
ogy, after five years of treatment with IFN-y-1b. The HRCT
analysis of the TID score showed that the ground glass
opacities improved while the coarseness remained stable.
The radiological findings further support the notion that
the drug is safe in mild-to-moderate disease.

The molecular analysis supported previous findings
by the authors'" and other laboratories™. Strieter et al
conducted arandomized double-blind placebo-controlled
trial with 32 IPF patients, which supported the theory that
INF-y upregulates molecules associated with antimicrobial
defence and antioangiogenesis'2. Changes onserved in
angiogenetic/angiostatic cytokines after 6 months of
treatment with INF-y-1b, as compared with placebo,
suggest beneficial effects of INF-y-1b on the process of
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fibrosis'. The authors are of the opinion that the induc-
tion of the endogenous gene may be the result of Th1
shift in the immunologic response observed in several
studies' 3. Tzortzaki et al'’, in a randomized, prospective
open-label study in 14 IPF patients treated with INF-y-1b
or colchicines, did not demonstrate any consistent effect
of IFN-y-1b treatment on mRNA expression of TGF-1 and
CTGF, in accordance with the report by Strieter et al. In
addition, current data support in part Ziesche's findings
of beneficial drug effects in patients who did not express
IFN-y gene in their tissue before therapy®.

There are now reports of several clinical studies that
provide new insights into the pathogenesis of IPF and
the effects of IFN-y-1b in vivo?. INF-y-1b downregulates
molecules associated with fibrosis, inflammation, and
angiogenesis, while it reinforces the actions of molecules
associated with anti-microbial defence, immunostimula-
tion, and antiangiogenesis. Improved survival has now
been suggested by the results of three controlled clinical
trials of INF-y-1b in the treatment of IPF. These findings
indicate a biologically plausible scenario for the mecha-
nism of action of INF-y-1b in prolonging survival in IPF.
However, the long term clinical trial INSPIRE (International
Study of Survival Outcomes in Idiopathic Pulmonary
Fibrosis with Interferon gamma-1b Early Intervention)
in mild-to-moderate IPF failed to verify the above-noted
survival benefit and was interrupted prematurely (un-
published data).

The authors believe that no single agent is sufficient
to modify this fatal disease. Multiple interactive pathways
are involved in the currently unknown pathogenesis of
IPF, a disease with mortality greater than that of many
types of cancer®. This phenomenon could lead us to
introduce an “oncological” approach to the treatment
of this disorder.

However, earlier®'® and current data support the notion
that IFN-y-1b treatment could be beneficial in a selected
group of patients with mild-to-moderate IPF, probably
by enhancing the expression of the endogenous IFN-y
gene.
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MEPIAHWH. H éyKplon VEWV QAPHAKEUTIKWY HOPPWV OTIO TOU OTO-
MOTOG ELCTIVEOEVWV TIPOIOVTWY TIOU TTEPLEXOUV KOPTIKOGTEPOEISEG
Kai/n} B2-6ieyéptn, KaOIOTA avayKaia TV TPOGEKTIKE, AVAAUTIKNA
Kat eKTeVh aloAoynon 6Awv Twv mMPoANUATWY Kal avnouxiwV
TIOU UTTAPXOUV KAl TIOU UITOpPEi va agopolv tnv docoloyia 1 Tn véa
(POAPUAKOTEXVIKI LOPPI) TOU papudkou. EmmAéoy, gival Suakolo va
amodelyBei n BepameuTikn Icoduvapia mpog éva AN eykekpiéVO
TIPOIOV ava@opdc. Ki autd, 810T1 ot KMIVIKEG LIENETEG IOV XPNOLUOTIOL-
oulvTal yla TNV amoktnon adeiag Kukhogopiag, cuxva-Adyw AaBoug
0710 OXe6100p6 TouG-eppavifouv avemapkn evalcOnoia peTpoEwV
Kal CUVETTWG €xouv eyyevn aduvapia empepaiwong Tou oToXOoU
Toug, Snhadn va amodei§ouv adiap@iofritnta oTL TO VEO MPOIGV
gpgavilel Ta idla akpIPwe XapakTnNEIoTIKA wPENElag/KIvEUvVou e
TO EYKEKPIUEVO TIPOIOV ava@opdc. Eldika, yia evaioOntoug mAnbu-
opoU¢ acBevwy, onmwe maidiwy, eprifwv Kat acBevwv pe cofapn
v000, ol aduvapieg avtég ev pmopei va mapafAepBolv kabuwg
umopei va evéxouv onpavtiko Kivéuvo yia tov acBevn). Mvebpwy
2009, 22(2):169-172.

EIZATQrH

H kAvikn) avamntuén kat urtooAr aitnong KUKAO@opiag mpog Ti¢ pubpL-
OTIKEG OPXEC MiaG VEAG QAPPAKOTEXVIKNG LOPPNG EVOC NON EYKEKPIUEVOU
PAPUAKOU, EMMTPEMETAL OE TPITOUG OTAV N TIEPIOSOG «TTPOCTAGIAC» TOU 6N
EYKEKPIMEVOU PAPUAKOU, OTIWG auTh kaBopiletal amd To EUMopPIKO onua
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kat SumAwpata gupeottexviag, £xel Aiéel. e kaBe TéTola
nepintwon emPBAMeTal va TeKUNPIwOEei 6Tt n amoteAe-
OMATIKOTNTA KA N A0QAANELQ TNG VEAG QAPUAKOTEXVIKAG
HOoP®NC gival TOUAAXIOTOV N UTTOSEECTEPN AUTHG TOU
NoN EYKEKPIUEVOL PAPUAKOU.

Sta mhaiola auTrig TG TEKPNPiwaong xpnolpomoleital
0 0po¢ «Broicoduvapiar, OV ep@avifeTal yia TPWTN
@opd emonpwg To 1984. Toteg, olLPPWVA PE TOV VOUO
Hatch-Waxman, To FDA opiog 6Tt «BioicoS0vapo sivai to
@dpuako To omoio gupavifel amouoia onuavtikrig dlago-
0a¢ w¢ mpo¢ Tnv diabeciudtnta TG SpAcTIKAC ouaiag oTo
onueio 6pacnc tou papudkous. H Bloicoduvapia pmopsi
VA TEKUNPIWOEL EMOTNUOVIKA PE BAoN TN PEYIOTN CUYKE-
VTIPWON TOU PAPUAKOU OTOV 0pO, TO XPOVO TTOU aTalTeiTal
péxpL va emtevxOei n péylotn cuykévipwaon 1 tnv AUC
(meploxn KATW amod TNV KAUTTOAN) TN CUYKEVTPWONG
01OV 0pd TOU PAPUAKOU CUVAPTHOEL TOU XPOVOU [LENETN
@appakokivnTiknc]'. H 1d1aitepdtnta? e TA TOTIKWE OTOUG
Bpoyxoug Spwvta €I0TIVEOUEVA PAPUAKA EYKEITAL OTO
OTL N TEKUNPIWoN TNG «OEPAMEVTIKAG Ic0Suvapiagy,
ToU 0pICETAl WG PN UTTOSEEDTEPN ATOTEAECUATIKOTNTA
KOl N TTAPEUPEPNC ACPANELQ, ETTITUYXAVETAL CUVABWC pIE
peNéTeC papuakoduvapikng. Kat Bé€Rata, otnv mepintwon
TWV EIOTIVEOUEVWVY PAPHAKWY, TIOU EUTIEPIEXOUV KOPTIKO-
oTepoeldég (ICS) kat B2-Sieyéptn pakpdg dpdonc (LABA), n
TEKUNPIWoN TNG U UTTOSEETTEPNG ATTOTEAEGUATIKOTNTAG
Ba yivel BA0EL TWV HETPHROEWV TWV QAPUAKOSUVAUIKWY
TIAPAMETPWY TNG TIVEVRIOVIKAG Aeltoupyiag (FEV1, PEF)3.
AvTIANTITO €miong yiveTal, 0TI N EMOTNUOVIKN TEKUNPiwon
NG OepamevTikig looduvapiag yia autr Tnv Katnyopia
@appdkwy, kabiotatal akopn duoxepéatepn av AngOsi
Ut OV OTL N PAPUOKOSUVAUIKH CUUTTEPIPOPA AUTWY TWV
TTAPAYOVTWV gival eEAIPETIKA TTEPITTAOKN. ZUYKEKPIUEVQ,
apxiCovtac amd 1o péyeboc Twv cwpatidiwy, étav auvtd
€xouv péyeBog peyalltepo Twv 10um, evamotiBevtal
KUPIWG 0TO OTOMA Kal TOV OTOHATOPAPUYYQA, EVW OTAV
givatl pikpoTepa amd 2,5um @OAavouv oTig KUPENISEC Kal
01N cuvéxela amofAllovTal e TNV EKTTVON XWPIC va
evanotiBevtal atoug Bpdyxouc. Movov ta cwuatidia pe
SlapeTpo 2,5 éwg 6um Ba emitpéPouv TNV evandbeon
TOU QPAPUAKOU GTOUC AEPAYWYOUE Kal CUVETIWE Ba givat
TA TTLO ATTOTEAEOHATIKA?. AUCTUXWG, OTNV KAWVIKA TIPAEN
onfjuepa, dev UTIAPYXEL Kavéva oUOTNUA AEPOCOANG, 1
EKVEQWUATOC ENPAC OKOVNG, TIOU VA TTAPAYEL OOIOHOP (A
owpatidla, oto KATAAANAo péyeBoc®. Mo onuavTiko, Ta
XOPOKTNPIOTIKA TOU EKVEQPWHATOGC, KOL ETTOUEVWG TO «TTOU»
Kal «1méco» pApuako evamotifetal e€aptdtat mifpw amd
TN QUPUAKOTEXVIKN) HOP®N, SUPTEPIAapBavopuévng TNG
«EIOTIVEUOTIKAG» OUOKEUNG’. Mépav auTtou, mapdyovTeg
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OTIWG N EICTIVEVOTIKHA POr|, AAAA Kal N TEXVIKI XPrioNng TNG
ELOTIVEUOTIKNG OUOKEUNG, ETNPEACOLV TNV OTTOTEAECUA-
TIKN evandBeon Tou Papudkou®’. AKOUa Kal KATw amo
TIG 10eWBE0TEPEG CUVONKEC, OVOV €va TTOCOOTO 5% £WG
30% Tou QapudKou evamotiBetal oToug mveLpovecd. To
uTTOAOLTTO EI0EPXKETAL OTOV 0100PAY0. Ol TTEPIOCOTEPEG
ano TIG HENETEG TTOU APOPOUV TNV Katavour twv ICS,
£xouv mpaypatonolnBei o vyleic EBeNovTéC. OMwg Tovi-
Couv éykupol €1dikoi (Barnes, P.J.) «...mapdyovTeg Omwg
PAEYHOVWANG VOOOC TWV Agpo@OpwV 00wy, anmodppaén
agPoPOpwy, N nAikia Tou acBevoug kabwg kat cuyxo-
PNYOUMEVA GAPUAKA, UTTOPOUV VA TPOTIOTOICOUV TNV
Katavoun tng lomveduevng doone. Emiong, umopei va
UTTAPXOUV ONUAVTIKEG SLaPOPEC OTN oUXVOTNTA Kal TO
OUCTNHA XOPrYNONG TOU PAPHUAKOU»®,

Ek Twv avwtépw cuvayetal 6Tl n BePATEVTIKA 100~
Suvapia Tou und e€€Tacty apUAKOU HE TO PAPUAKO
avagopdc, Ba TIPETEL va TEKUNPIWVETAL PE KATAAANAQ
oxedlaopéVeg KAVIKEG peNETEC. O oxeS1a0UOC KAl O TPO-
oG Stafaywyng Twv KAIVIKWY HEAETWV aUToU Tou £idoug,
anmattei ToAU auoTNPA EMOTNUOVIKA KPITAPLa. AKPIBWE
amo To oNUEio auTd, TTNYALEL 0 OXETIKOC TTPOBANUATIOUOG.
MpoPAnuatiopog mou eoTidletal otnv aduvaia Twv
TIEPLOCOTEPWV PEAETWY, va amodeifouv mépav maong
apIBoAiag, looduvapun r Un UTTOSEEOTEPN AMOTEAECUATI-
KOTNTA Kal do@AAela PeTall Tou umd €€Taon @AapHAKoU
KOl TOU pappAaKkou ava@opdg.

TEKMHPIQXZH THXZ ATOTEAEZMATIKOTHTAZ

MeAéTeC @apHAKOKIVNTIKIG

To @dappako mou €xel evamotebel 0TIC agpoPoOpoug
odoug, Ba amoppoenBei oTry CUCTNMIKE KUKAOQOPIA.
Emouévwe pumopei va yivel EUUECOC UTTOAOYIOUOC TNG
gvamotedeiong MoodTNTOC 0TOUC MVEUMOVEC (TT.X. HETA
and AMOKAEIOUO TOU YAOTPEVTEPIKOU CUOTAMATOC E
evepyd AvBpaka) Kal EAEYX0 TNG QAPUAKOKIVNTIKAG TNG
SpACTIKAC 0VGIAC OTN CUCTNUIKN KUKAOQOpPIa®. AuvnTiKA
auth n uéBodoc umopei va xpnotpomnoindei pe okomo Tn
TEKUNPIWoN «lco8UVAPNG ATTOTEAECUATIKOTNTAG». 2U-
yKplon dnhadn piag §6ong, ep'doov Exel SelyOel ypappIKn
OUOXETION 600NC-ATTOTENEGUATOC LETAED SIAPOPETIKWY
800ewV. TO ONUAVTIKO EIOVEKTNA €V TOUTOLC EYKEITAL OTO
OTL N M€BOSOC AUTH ETIITPETTEI TOV EJUIECO UTTOAOYIOMO TNG
TOCOTNTAC TNS SPACTIKK OUGIAC TTOU EVATIOTIOETAI OTOUC
Bpoyxoug, éxt Opwc To TéTO TNG Evanmobeonc, dnhadn
TOUG MIKPOUE, N HEYAAUTEPOUG BPOoyXoug. Q¢ yVwoTo, N
TIEPLOXIKN evamoBeon e€aptatal amoAuTa amo To péyebog
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TWV oWHATISIWY TOU EKVEQWHATOC KAl AUTA PE TN OEIpa
TOUG A0 TN PAPHOAKOTEXVIKI) LOPPH KAL TNV EICTIVEVCTIKNA
OUOKEUNRE. O TIPOCEYYIOTIKOC AUTOC TPOTIOC UTTOAOYIG OV
Sev umopei va amokAeioel oNUAVTIKEG S1aPOPEC ATTOTENE-
OUATIKOTNTOG AOYW TNG SIAPOPETIKNAG PAPUAKOTEXVIKIAG
HOP QNG TwV EAEYXOUEVWVY Qappdakwv'?, 1dlaitepa avapeoa
o€ aoBeveic pe dlapopeTikég voooug (aabua, X.A.M) A
SlagpopeTikolG Babuoug coapdTnTag TNG VOoOU. XUVe-
TIWG, Ol LEAETEC PAPHAKOKIVNTIKAG/ Blodiabeoiuotntag
Séev umopoLV va akupwaoouv Th avAykn Sie€aywync Kat
KataAAAAWVY @OPHAKOSUVAIKWV/KAIVIKWV LEAETWY, OTTWG
eMTAcOEL N TeAevTaia KateuBuvtripla Odnyias. Ev touTolg,
TIOPAUEVEL ONUAVTIKN avAykn SlEpelvNoNg, HE MENETEC
(POPUAKOKIVNTIKAG, TNG YPAUUIKNAG AVTIOTOLKIOG aVApETa
otnv 6000AOYia KAL TO KAIVIKO AMOTENEGUA TTPLV At TNV
évapén Twv QAPUAKOSUVAMIKWY UEAETWV. Oa TIPETEL,
MEOW TWV PAPUAKOKIVNTIKWV HEAETWY, va amodetxBei n
avtiotolxia/avaloyikétnta Twv Slapdpwv SGCEWV Twv
uTtd €€£TACIV PAPUAKWY TTPOG TA KAIVIKA arToTeEAECATA.
'Onwg €xel KaTtadelyOei Og TETOLEC TEPIMTWOELS, N amOSEIEN
aUTAG TNG avTioTolxiac/avaloylkotntag petadl Tou umd
€€£TOOIV PAPUAKOU KAl TOU GAPUAKOU avagopdg, Katd
TPOTIOV [N EMOEXOUEVOV AUPIORATNON, UTTAYOPEVEL TNV
SleVEPYELD PAPUAKOKIVNTIKNG MEAETNG OE TOUAAXIOTOV
800 b060¢€Ig Tou uTTO éNeyXov Pappdkou Katl SUo SOOEIC
TOU PapUAKOU ava@opdg Kat avaiuon Twv dsdouévwv
otov a§ova Twv X, avTi NG mapadoclakig avaluong otov
aova Twv W3, Emi amodeifewc ypauUIKNAG avTioTolyiag
HeTAEL SOCEWV-ATIOTENEGUATOG, Ol UETETIEITA PENETEG
@appakoduvauikng oxedidlovtal pe okomd Tn oUyKplon
piag pévov 66ong, TG uPnAOTEPNG oLUVRBWCE, WOTE va
emreuxBei Tautoxpovn Slac@AAion TNG aoPANELG Kal
QVEKTIKOTNTAG TWV PHEYAAUTEPWY SOCEWV.

MEAETEZ ®APMAKOAYNAMIKHZ

O mpofAnuaTIonog eoTialetal otnv aduvapia Twv
TIEPIOCOTEPWVY KAIVIKWV HEAETWV QAPHAKOSUVAUIKOU
XOpPaKTNPQ, mou SlevepyoUvTal UE OKOTIO TNV TEKUNPiwon
NG «BepameuTIknG tooduvapiagy petadl TomKkwe dpw-
VTWV EICTIVEOUEVWV PAPUAKWY, va amodei§ouv pakpdv
olacdnrmote au@ifoliac icoduvaun rj un umtodeéotepn
ATTOTEAECUATIKOTNTA HETAEY TOU «VEOU PAPUAKOU» KAl
TOU «EYKEKPIUEVOU QPAPUAKOU avapopdcy. O Aoyoc sival
amAo¢. H émota S1a@opd HETAEY «VEOU» KAl KEYKEKPIUEVOU»
WCTTPOC TNV UTIO £€€TACN TTPWTEVOVCA LETARBANTH amoTE-
Aeopatikdtntag (my. FEV;, ) PEF) ogeilel va epmepiéxetal
otn Slagopd mou mpokabopileTal kal Tou opileTal amod ta
0p1a TNE KAIVIKAG onpavTIKOTNTAC. Me am\d Adyiq, yia va
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yivelamoSekTo 6Ti ta SUo pappaka dev Slagépouv TIPETEL
n omnota Slapopd TouG va gival PIKpPOTEPN o€ PéyeBoC
amd tn Sagopd / allayr Tou gival KAIVIKA ONUAVTIKNA
otov acBeviy'*3, Tautdyxpova duwe yia va e€etacbei katda
néoo ta Vo Pdapuaka mapouactalouv Ioduvapn 1 Un
UTTOOEE0TEPN ATTOTEAECUATIKOTNTA, TIPETTEL O OXESIACUOG
NG MEAETNG KAl O UTTO HEAETN TTANBUGHOC TwV aoBevwv
Va EMITPETOUV TNV TIAN PN EKSAAWON TNG AMTOTEAECHATI-
KOTNTAG TwV SUO PAPUAKWV?, WOTE Ta SUO PAPUAKA EV
ouvexeia va e€etacBolv katd mdéoov mpayuaTikd sival
1oo8Uvapa. lNvetal emopévwg avTIAnTto 6Tt eENNOXEVEL O
Kivouvoc U0 un SpacTikd, 1 HEPIKWE SPAOTIKA, pApUaKa
va SeyBouv .ooduvapa. Kpiolpo xapaktnelotikd Aotrmov
TTOU aPOPA Tov oXeSIAOUO TETOLOU €id0UC UEAETEG, €ivaln
S1dpkela tng Bepareiag yia kKABe aoOEevr) TTOU CUETEXEL
EldIkOTEPQ, YIa éva Tpoidv Tou TiEPLEXEL ICS, emPBAAAeTal
n didpkela tng Bepaneiac va ival 8-12 BSouadec avd
aocBeviy’4. ‘Ocov agopd Tov MANBUOUS TwWV UTIO PENETN
acBevwy, Ba mpémel katd TNV évapén TNG HEAETNG va
mapouolddel emapkn meplBwpla PeAtiwong Tng KUPLAG
METAPBANTAG, TNG ATTOTEAECUATIKOTNTAG, £TOL WOTE Va
UTopoUV apgoéTepa Ta @Aapuaka va aglohoynBouv emitu-
XWG WG TTPOG TNV KAVIKN 100Suvapia Toug Katd To TENOG
™G MEAETNG.

AUO OUVOIKEG TIPETTEL KIEPAPXIKA» VA EKTTANPWOOUV
0TN KATAANAQ oXeSI00UEVN QAPUAKOSUVAUIKE LEAETN.
Mpémnel mpwta va SeixBei 011 Ta und e€étaon Svo Pdp-
paka gival amoteAeopatikd. AnAadn, 6Tt xopnyouueva
oTouC aoBeveic TNG HeAETNC amoépouv Beltiwon TG
vooou Tou gival KAVIKA onuavTikn yla tov acBevr. Ev
ouvexeia mpémel va anmodeiyBei 611 n émola Siagopd
peTa&L Twv SV0 PapUAKwWY SeV gival KAIVIKA ONUAVTIKNA
yla Tov aoBevr], WoTe va Yivel amodekTo 0Tt Ta SUo pdp-
paka givat lcoduvapa we TPog TNV AR PN EKSAAWCN TNG
Spdaong twv. Emopévwg, oto Té€No¢ NG HENETNC OV apKei
n Stapopd petal Twv U0 PAPPAKWY Va EPTTEPIEXETAL
otn Stapopd mou mpokaBopiletal, aAAd Tautdxpova n
BeAtiwon mou mapatnpeital oTic opdAdeg Twv aoBevwv
va gival ToUAAXIoTOV KAIVIKA OnpavTIK Kal dpa va givat
TOUAAXIOTOV HEYOAUTEPN O€ PEYEBOC amd TNV mapatnpov-
pevn Slagopd petall Twv SUo PapPUAKWY (TTou oPEilel va
gival €€ oplopoU pikpoTEPN amo Tn diagopd / Beitiwon
IOV E€ival GNUAVTIKN Yia Tov acBevry). Ala@opeTikd, dev
pmopei va amokAeloBei To evdeXOUEVO OTI TTAPOAO OTL N
S1apopd Twv 800 PAPUAKWY OTN CUYKEKPIUEVN LEAETN
eumepLEXETAL 0TO TPOKABoPLoBEY StaoTnua Iooduvapiag/
KN KatwtePdTNTAC, Ta SUO Pdpuaka Sev givat icoduvapa
Kal mMlavwe To éva gival Aiydtepo, 1 Kal TTIEPIOCOTEPO,
ATOTEAECUATIKO amtd TO AANO.
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310 MANBUOUS TWV ACOUATIKWY TTOU CUUUETEXOUV O
auToL ToU €id0UC TIG KAIVIKEG LENETEG, O AVWTEPW TTPOPBAN-
MaTiopdE gival o kavovag. Aot ol acBeveic Aapfdavouy,
OMW¢ AAWOoTE amatteital, KatdAAnAn Beparneia mpo g
€1l00O0UV TOUC OTN PENETN KAl WG EK TOUTOU TTapouctalouv
Mikpd mepBwpta PeAtiwong Katd Tn SIAPKELA TNG UENE-
NG. To amoTEAECHA Eival OTI KATA KAVOVA N EUPLIOKOUEVN
Slapopd petadl Twv SU0 PAPUAKWY OTO TENOC MIAG
TéTolag MENETNG OeV gival LIKPOTEPN, WG OPEINE, ammd TN
BeAtiwon mou mapouciacav ol acBeveic and TNV apxn
€W TO MEPAC TNG MEAETNC, AANA HeYaANUTEPN. Ot KAIVIKEC
«PAPUAKOSUVAUIKEG» HENETEG OUXVA XapakTnpifovtal,
ETIOPEVWG, armO EAAELPN OXeSIAOTIKNG valoBnaoiag, éva
YVWo T mpoBANua, Ta 8¢ €€ auTwv KAVIKA OTOIXEIA Eival
akatdAAnAa va urootnpiouv TNV «Bsparmeutikrj 1I606u-
vauia» Twv EAEYXOUEVWV EICTIVEOUEVWV PAPUAKWY YlaTi
amotuyxavouv va amodeiouv pe epmotoouvn 6TLta 6Uo
PAppaKa gival TPAYUATIKA «Oola».

AZOANEIA KAl ANEKTIKOTHTA

H a&loAdéynon TG CUCTNUIKNAG ACPANELAG VIO EUTTE-
PLEXOVTA KOPTIKOOTEPOEISEC Kal 32-SleyépTn PApPHAKA,
éxel kaipla onuaoia. H Sidpkela tng aflohdynong oto
TePPANNOV KAIVIKWV UEAETWV TIPETTIEL VA Eival TOUAAXI-
otov e§aunviaia yla kKdBe CUPETEXOVTA OTO TIPOYPAHA
KAWVIKAG avanmtuéng acBevn. Baoikég eivat ot akdAouBeg
a&loloynoeic:

A) O umoBalapo-umoualo-emveppIdlakog aovagc:
O TIPOTIPNWHEVOC TPOTIOC ASIOAOYNONG TWV EMIMTWOEWY
emiTou unoBaiapo-umoPualo-emvePPLSlakoL da§ovog Ba
TIPETEL VA EMMITEAEITAL UE EMAVANAUPBAVOUEVEC LETPIOELG
NG METAPBOAAC TNS KOPTI(OANG TOU TAACUMATOC 24WP0U°,
amo TNV apyn TN MEAETNG Kal eVpeon Twv TiHWV AUC
kat Cmax® (kat 6x1 He HETPNoN TNG KOPTI(OANG TwV 0U-
pwv, KABW¢ auto otepeital evalcbnaiag). H peAétn emi
aoOUATIKWY aoBeVWY, Ba Tpémel va yiveTal og EAEYXOUEVO
nEPIBAANOV, LE TN ARYN OAWV TWV HETPWYV TTOU ATTOTPETTOUV
NV eloaywyr Peudwv fj AavBaopévwy oToIxEiwv.

B) O B,-01ey¢ptng Kat N aoc@AAela Tou Kapdlayyelakou
ouoTAUATOG: Yriapxel oagnc KateuBuvtnpia Odnyia' n
omoia emPBAaAAeL TNV Xprion cuokeung Holter puBuoL oe
urtoopada twv acBevwy, Kabwe Kat To TPocSlopIG O TOU
SlaotApatog QTc og dAo Tov MANBUOUS TNG LEAETNC.

N Napddofoc Bpoyxoonaouog: Oa mpémnel va a&l-
OMNOYEITAl TTIPOCEKTIKA N TOTIKI AVEKTIKOTNTA TOU UTIO
e€€taon @apudkou, yia tnv mbavoétnta mapdadofou
Bpoyxoéomaouou, mou SuvnTIKA amoTteAei pia emikivéuvn
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yta tn {wn) avemBuunTn evépyela mou otn BiAoypagia
€XEl OLOXeTIOOEL pe Appaka, aAld kal ékdoxa'”'8, kat
ETMTOUEVWC O ATTOKAEIOUOC TOU Eival GNUAVTIKOG Y TV
AOQPANELA Hiag VEAG PAPUAKOTEXVIKNAG MOPPNG EVOC &l
OTIVEOMEVOU QapudKou. H Tekunpiwon autr pmopei va
mpayuatomnoinBei oto eAeyxouevo iepiBailov die§aywyng
NG MEAETNG, HEOW CUOTNMATIKAG TAapakoAoLOnong yla
TUXOV ONUAVTIKEG MTWOELG TWV TIWV TNG FEV;, petd tnv
xopriynon g déong.

EIAIKOI MAHOYZIMOI
Madid ko épnpPot

Z0pewva Pe Tnv KateuBuvtripia Odnyia, ta 6edopéva
TTOU AQOPOULV TNV ACPANELQ TOU UTIO €pEUVA PAPHUAKOU,
Sev mpémel amAd va cuvaxBoulv kab’ urtoAoyilopo and ta
Sedopéva emi evnAikwv aoBpatikwy, aAAd Ba mpémel va
amodelxBouv eite pe HENETEG ENEYXOU TNG ACPAAELNG: Hia
a&loAdynon Tou CUCTNMIKOU amoTeAéoATOC TwV ICS emi
Tou unoBalapo-urtoPuaoIo-emvePPISIakol d&ovog, Kal
Mia emmi Tou puBUOL ALENONG TNG KVAING, MECW KVNOUE-
TPNONC'®2% 1| ME PAPUAKOKIVNTIKN aloAOYyNnon, €AV auTh
gival eIkt Kat €dv dikatoloyeital.

2YMIMEPAZMATA

Eivai S5UokoMo va amodelxBei n BepameuTikr icoduvapia
MeTa&L evOC AN EYKEKPIUEVOU EICTIVEOUEVOU TIPOIOVTOC
aAvVAPOPAG TTOU EUTTEPIEXEL KOPTOKOOTEPOELSEG KAl / 1 32-
Sley€pTn Kal OPOIOU PAPUAKOU HE VEQ GAPUAKOTEXVIKN
pop®r, S10TL 01 KAIVIKEG MENETEC TTOU XPNOIUOTIOI0UVTAL,
ouxvda Aoyw oxedlacpou, epgavifouv avemapkn gual-
oOnoia YETPrOEWV Kal CUVETIWC TTapouatalouv eyyevi
aduvapia empPePaiwong Tou oto)XoUL TOUC, SnAadn To va
amodei§ouv adlapPiofrATnTa 0TI TO VEO TIPOIOV EPaviIel
Ta S0 akpIBw XapakTNEIoTIKA WEENELAG/KIVOUVOU pE
TO EYKEKPIEVO TIPOIOV avagopdc. Eidika yia euaiobntouc
TANBuoHOUC acBevwy, OMwe madiwv, prBwv Kat acte-
VWV e BaplTtepn vooo, auTég ol aduvapieg dev pmopei
va rapafBAe@pBouv, kabw¢ mapouctd{ouv oNUAVTIKO
Kivéuvo yla Tov acBevn).

Ot kateuBuvTtrpleg 0dnyiec mou Siémouv Ta MAdiola
ENEYXOU Kal EYKPIOEWV - AOEIWV TWV QAPUAKWY AUTAG
™G Katnyopiag, eivatmouala kal Aemrtopepnc. Movo katd
Vv TpleTia 1995-98, e€e660noav oktw KateuBuvtrpleg
Odnyieg yla to ouykekplpévo Béua. Omnwc givalt mpoddnio
amd TNV TIEPLYPAPH TNG ONMEPIVIC KaTtdoTaong, Kabe
@PAKeNOC TTOU UTTOBANAETAL Yia £YKPLON TTPOYPAUMATOC



PNEUMON Number 2, Vol. 22, April - June 2009

KAWVIKWV LEAETWY, Ba TTPETTEL VO CUPPWVEL amoAuTa HE
QAUTEG TIG VEEG amauTtrioelc. Kat B€Rala, o pévog emotn-
MOVIKA amodekTOC TpOTMOC, gival n Sievépyela KAVIKwv
Meletwv mou Ba Siepeuvouv Tnv OappaKOKIVNTIKA Kalt
v Oappakoduvapikn Twv UTd €peuva GAPUAKWY UE
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«gvaloOnoia» oto oxedlaouo kal cagn Kat akpipn amo-
TeNéoparta.
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SUMMARY. The approval of new formulations of orally inhaled
combination products encompassing known inhaled corticosteroid
(ICS), and/or long acting B2 agonist (LABA) moieties necessitates
the comprehensive assessment of current safety concerns, which
may be dose- or formulation-dependent. In addition, establishing
therapeutic equivalence to an already approved reference product is
difficult. Clinical studies designed to gain regulatory approval, often
- due to shortcomings in their design - present assay insensitivity,
and thus an innate inability to confirm their aim, which is to unques-
tionably establish that the new product shares the same favourable
risk/benefit profile as the established reference product. Especially
for sensitive patient populations, such as children, adolescents and
patients with more severe disease, these shortcomings cannot be
overlooked, as they constitute a significant risk for the individual
patient. Pneumon 2009; 22(2):174-177

INTRODUCTION

The clinical development and registration application by a third party
to the Regulatory Authorities for a new formulation of an already approved
drug, is permitted when the “protection” period of the already approved
drug has expired, as defined by Trade Mark and Patents. In every case the
efficacy and safety of the new formulation must be documented as being
at least non inferior to the already approved drug.

In this context, the term “bioequivalence” was introduced officially with
the Hatch-Waxman Act of the Federal Drug Agency (FDA), which determined
that a “bioequivalent drug is the drug showing absence of significant differ-
ence, regarding bioavailability of active substance at the site of the point of
action of the drug”. Bioequivalence can be ascertained on the basis of the
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maximum concentration of the drug in serum, the time
needed for it to reach its maximum concentration, or the
“area under the curve” (AUC), based on its concentration
in serum in relation with time [pharmacokinetic study]'.
Orally inhaled drugs, which act locally on the bronchii,
are of particular interest in this context?. In this case, the
documentation of “therapeutic equivalence”, which is de-
fined as being of non-inferior efficacy and similar safety,
is usually achieved by pharmacodynamic studies. In the
case ofinhaled drugs, containing an inhaled corticosteroid
(ICS), and a long acting 32 agonist (LABA), documenta-
tion of non-inferior efficacy, will be achieved on the basis
of the assessment of pharmacodynamic parameters of
pulmonary function (FEV;, PEF)’. The documentation of
therapeutic equivalence of this category of drugs becomes
even more difficult when the complex pharmacodynamic
behaviour of the factors involved is taken into considera-
tion. Specifically, particles larger than 10 um in diameter
are deposited mainly in the mouth and the oropharynx;
particles smaller than 2.5 pm reach the alveoli and are
subsequently exhaled, without being deposited in the
lungs. Only particles with a diameter of 2-6 um will be
deposited in the airways and, consequently, will be ef-
fective®. Unfortunately, in current clinical practice, there
is no available delivery system of aerosol or dry powder
producing homogeneous particles of the appropriate size®.
Even more important, the characteristics of the emitted
particles, and consequently the pattern of airway depo-
sition and the quantity of the drug deposited, depend
on the formulation, including the inhaler®. Beyond that,
other factors, such as inhaler technique and ventilation
attributes, also affect drug depositions’. Even under ideal
conditions, only a percentage of about 5% to 30% of the
nominal dose of the drug is deposited in the airways &.
The rest is swallowed. Most of the studies of ICS deposi-
tion have been performed in healthy volunteers. As most
experts stress (e.g., Barnes, P.J.) “...factors like inflamma-
tory diseases of the airways, airways obstruction, age of
the patients and concomitant medication, may alter the
distribution of the inhaled dose. Also, important differences
may also exist, concerning the frequency and the system of
administration of the drug™.

From the above comments it is clear that the thera-
peutic equivalence of the test drug with the reference
drug should be documented with appropriately designed
clinical studies. The design and conduct of clinical trials
of this kind demand extremely strict scientific criteria. At
this particular point, concerns arise, based on the inability
of most such studies to demonstrate beyond any doubt,
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equivalent, or non-inferior, efficacy and safety of the test
drug in comparison with the reference drug.

THE DOCUMENTATION OF EFFICACY

Pharmacokinetic Studies

As the drug which has been deposited in the airways
will be absorbed into the systemic circulation, an indirect
assessment of the quantity deposited in the lungs can be
performed (e.g. after Gl block with charcoal) through a
pharmacokinetic assessment of the active substance(s)
in the systemic circulation®. Potentially, this method may
be used for the documentation of “equivalent efficacy”,
through single dose comparison, if linearity across doses
can be established. The major disadvantage of this method
is that it can approximate the extent of deposition, but
not the pattern of deposition; it cannot determine the
exact site of deposition, i.e. small or larger bronchii.
It is recognised that regional deposition depends on
particle size, which in turn is formulation- and device-
dependent®. For this reason, the pharmacokinetic
approximation of the extent of deposition, but not of its
pattern, cannot exclude important differences in efficacy
due to formulation differences of the tested drugs',
especially amongst patients with different diseases (e.g.,
asthma, COPD) or different disease severity. As a result,
pharmacokinetic/bioavailability studies cannot obviate
the need for appropriate pharmacodynamic/clinical
studies, as the recent relevant guidance suggests®. It
continues to be important to explore and document with
pharmacokinetic studies the linearity and proportionality
between doses of the different formulations, prior to the
initiation of pharmacodynamic studies. The establishment
of dose proportionality will require the conduct of a
pharmacokinetic study with at least two doses of the test
and two of the reference drug, and data analysis on the
X axis, instead of the traditional analysis on the Y axis>™.
If linearity across dose-responses is demonstrated, later
pharmacodynamic studies can be designed to compare
only one dose, usually the higher, so as to assure dose
safety and tolerability.

Pharmacodynamic Studies

A concern has been raised about the inability of most
pharmacodynamic studies performed with the aim of
documenting “therapeutic equivalence” between two
locally acting inhaled drugs, to demonstrate beyond any
doubt equal/non-inferior efficacy of the “new drug” with
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the “approved reference drug”. The reason for this is simple.
Any difference between the “new” and the “approved”
regarding the primary variable of efficacy (e.g. FEV; or
PEF) should be included in the pre-determined difference,
which is defined by the limits of clinical significance for the
difference in question. In other words, in order to accept
that the two drugs do not differ in effect, the difference
observed between them should be smaller than the
difference/change which is clinically significant for the
patient™'. In order to ascertain that the two drugs are of
equal/non-inferior efficacy, the study design employed
and the patient population under investigation should
allow the drugs in question to exert their full effect?;
otherwise, there is always a risk that two non-active or
partially active drugs may be (falsely) documented to
be equivalent. A critical characteristic pertaining to the
design of these studies is the duration of treatment for
each participating patient, which should allow the tested
drugs to exert their full potential. For an ICS containing
product, it is also advisable that the patient population
under investigation should present sufficient room for
improvement at baseline, in terms of the primary variable
of efficacy; this will in turn allow for the proper assessment
of equivalent or non-inferior, efficacy.

In an appropriately designed pharmacodynamic study,
two conditions must be hierarchically fulfilled. Firstly,
it should be demonstrated that both of the two drugs
under investigation are effective. This means that when
administered to the patients in the study, they produce
clinically significant improvement. Secondly, it must be
demonstrated that any difference observed at the end
of the study between the two drugs is not clinically sig-
nificant, in order to accept that the two drugs are equal
regarding the full effect of their action; at the end of the
study, it is not sufficient that the difference between
the two drugs is included in the pre-determined limit
of equivalence/non inferiority, but at the same time the
improvement observed from the start (baseline) to the end
of the study is larger than the difference between the two
drugs observed at the end of the study (which should, by
definition, be smaller than the difference/improvement
that is important for the patient). Otherwise, it cannot
be excluded that, although the difference between the
two drugs in a particular study is included within the
pre-determined limits of equivalence/non inferiority,
the two drugs are not equal, and possibly one is less or
more effective than the other.

For the population of patients with asthma included
in such clinical trials, the above concern is frequently
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the guiding rule, since these patients must receive ap-
propriate treatment, as foreseen by current treatment
guidelines. As a result these patients present small leeway
for improvement during the study. Thus, the difference
between the two drugs at the end of such a study is often
larger than the improvement observed from baseline
to end of treatment. These clinical “pharmacodynamic
studies”, are characterized by design insensitivity, a well-
known problem, and the clinical findings produced are
inappropriate to support the “therapeutic equivalence”
between the inhaled drugs under investigation, as they
fail to demonstrate beyond reasonable doubt that the
two drugs are indeed “similar”.

SAFETY AND TOLERABILITY

The evaluation of the systemic safety of an ICS and/or
[32-agonist containing inhaled drug isimportant. The dura-
tion of the evaluation of safety within the clinical trial set-
ting should be of at least 6 months duration per patient'.
The following evaluations are deemed essential:

a) The preferred method of assessing drug effect on the
hypothalamic-pituitary-adrenocortical axis (HPA-axis)
should be performed by repeated assessment of the
changes from baseline of 24 hours plasma cortisol® as
measured by AUC and Cmax? (and not by means of
urine cortisol excretion, which has been reported as
not sufficiently sensitive). The study should be carried
in a controlled environment on asthma patients, in
order to ensure validity of data.

b) The LABA component and the evaluation of
cardiovascular safety: Regulatory guidance'® dictates
Holter monitoring in a subgroup of patients and QTc
determinations in all of the study population.

¢) Paradoxical bronchospasm: Local tolerability of the
new formulation needs to be assessed for its potential
for paradoxical bronchospasm; this is a potentially
life-threatening adverse experience, which in the
literature has been associated with both drugs and
formulations/excipients'”'®. Monitoring for paradoxical
bronchospasm can be performed by systematically
monitoring for post-dose significant drops in FEV;.

SPECIAL POPULATIONS

According to guidlines® for children, safety data for
childhood cannot be extrapolated from data generated
from studies on adults with asthma, but they should be
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generated either by specific pharmacodynamic tests for
safety in childhood (an assessment of the systemic effects
of ICSs on the HPA axis and on lower leg bone growth
rate my means of knemometry'%), or a pharmacokinetic
assessment, if possible and if justifiable.

CONCLUSION

The therapeutic equivalence between differing
formulations of orally inhaled combination products
encompassing known ICS and LABA moieties is difficult
to establish. Clinical studies utilised for regulatory
approval, are often — due to shortcomings in their design
- characterized by assay insensitivity and thus the innate
inability to confirm their aim, which is to unquestionably
establish that the new product shares the favourable
risk/benefit profile of the established reference product.
Particularly for sensitive patient populations, such as
children, adolescents and patients with more severe
disease, these concerns cannot be overlooked, as they
present a significant risk for the individual patient.

Regulatory guidance for this category of drugs is
comprehensive and detailed. During the period 1995-1998
alone, eight guidance documents were issued. It is clear
that relevant clinical programmes and registration files
should comprehensively address these significant issues
of drug safety and efficacy in relation to formulations of
orally inhaled combination products encompassing ICS
and/or LABA.
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EvSiapépovoa Mepintwon

AVO TIEPIMTWOELS fPOYXO-TIVEUUOVIKWV
bduomhaoiwv mou mpoépyovtal
anod 1o mPAodio apxéyovo EViepPo
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Mavemotnuiov ABnvwy, levikd Noookopeio
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Mé€erg kherdid:

- Bpoyyonveupoviké amoAupa

- KUOTIKI} adevopatwdng dusmhacia

- broncho - pulmonary foregut malformations.

AMnloypagia:

E.A. Inaptaing,

Dwkidog 42,

TnA\. 2107488979, 6974714078,
E-mail: espartal@med.uoa.gr

MEPIAHWH. O1 cuyyeveic Bpoyxonveupovikég Suomhaaieg eival ou-
VAOWC ACUUMTWHATIKEG Kal SlaylyvwoKovTal META amd diepebvnon
QVaTTVEUOTIKWV AOIHWEEWV 1) TUXAIO ETA OTTO QTIEIKOVIOTIKO £AEYXO.
MNa ™ pelétn Twv cuyyevwv avtwv ducmiaciwv xpnotpomolovvral
S1apopeg ameikovioTIKEG péBodol, OTTWE TPOYEVVNTIKOG UTTEPNXO-
TOHOYPAPIKOG ENEYXOG, amAN akTivoypagia Bwpakog, omvOnpo-
YPAPNHA AEPICHOU aldTwaong, aoviKh Topoypa®ia, HayvnTIKA
Topoypagia, Baplovyo yeupa, 0100payooKOTNon, Bpoyxookomnon
Kal Pn@laxn ayyeloypagia. H xeipoupyikn e€aipeon nrav n Oepa-
nieia EKAOYN G Hag, e 18laitepa IKAVOMOINTIKO amotéAeapa. [veuuwy
2009, 22(2):178-181.

EIZATQrH

Mapouaotalovtal Suo MEPIMTWOEIG A0OEVWVY IE CUYYEVEIC BpoyxoTveu-
povikég Suomhaoiec. Ot aoBeveic autoi MPooeyyioTNKAV XEIPOUPYIKA MIE
EKTOMN TWV HOPPWUATWYV. Ol IOTONOYIKEG EEETATEIG TWV XEIPOUPYIKWYV
Mapaokevaoudtwy avédeléav SuoTAacieC Pe Kolvr) KaTaBoAr anod to
npocbio apxéyovo éviepo

ANAOOPA NEPIZTATIKQN

Mepimtwon 1: AcBevn¢ 68 €TWV TTPOCEPKETAL OTO VOOOKOUEIO Hag
aItiwpevog ENpod Prixa edw Kat 8 privec. Al TNV KAWVIKN e€étaon Sev ma-
pouoiale timote To maBoAoyikoé. H aktivoypagia Bwpakog avédelfe okiaon
aploTepd MaPAoTTOVOUAIKA. ATTO TO I0TOPIKO TOU EKTOG TOU OAKYXAPWON
S1afBnTn yia tov omoio Adupave avtidiapntika Siokia Kat Tnv uméptacn
TOU N OTT0IA AVTIUETWTTI(ETAL UE AVAOTOAEN TOU HETATPEMTIKOU VIUHOU TNG
ayyelotevoivng (AMEA). ESw kat 8 prjveg yia tov idlo Adyo eixe SiepeuvnBei
o€ AA\o voookoeio kal gixe 6N unofAnBei o aovikn Topoypagia (CT)
Bwpakog, n omoia S1€yVwaoe TTUKVOATEAEKTACIA APLOTEPA TTAPACTIOVOUAIKA
omoTe KAl TPoTAOnKe emavainyn tng CT Owpakog petd mdpodo 8 fdoud-
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EIKONA 3. AlgyxelpnTiki ¢wTtoypa®ia ToU VEUHOVIKOU aTTo-
Aopatoc (mepimtwon 1).

Swv. Hvéa CT dev mapouaoiale kapid petafolr o oxéon
M€ TNV TTpoNnyNnBe€ioa Kal N CUUMTTWUATOAOYIO TIAPEUEIVE.
TNV ouvéxela emeldr T€0nKe n LUTTOVOLA TIVEUUOVIKOU
amoAUpatog umeAnOn og 3D MIP CT (maximum intensity
projection) yla Tnv evtoémion €KTomngG alpdtwong anéd Tnv
aopTr, n omoia kat empPeBaiwbnke (Eikova 1 kat 2). Metd
TaUTa o aocBeviic umeANON og aplotepr] Bwpakotoun
kal e€aipeon Tou popewuatog (Eikdva 3) n I0TOAOYIKN
e€€taon Tou omoiou €6¢€1&e OTI EMPOKEITO YA TTVEUUOVIKO
amoAupa.

EIKONA 4. Xtnv am\fj aktivoypagia Bwpakog Siamotwonke
VopIopaToeldr ¢ 6{og oto Se€16 veupoviko edio (mepimtwon
2).

Mepintwon 2: Avpag acBevng 65 eTwv €101 xO¢&l o€
TaBoAoYIKH KAIVIK yia SlEPeUVNON VEPPIKNG AVETTAPKELAC.
STOV OTTEIKOVIOTIKO EAeYXO (armAr) akTivoypapia Bwpakoc)
IOV TIpayHaTomolBnke S1amoTwONKe VOUIOUATOEISNG
okiaon oto 6&€16 mvelpova. Ztnv aoVIKr Topoypagia mou
akolouBnoe n BAARN evtomldtav otov HéGo Aof36 Tou
6elo0 mveupova (Eikdveg 4, 5). AkodouBnoe SiepeuvnTikn
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Ewkdva 5. Xtnv afovikr Topoypagia n BAGRN evromiletal otov
péoo Aofd Tou Se€lov mvelpova (mepimtwon 2).

XElpoupyikr Tpooéyylon pe 6e€1d mAayla Bwpakotoun
Kal péon Aofektoun). Ao TO XEIPOUPYIKO TTAPAOKEVA-
OMA TTPOEKUYPE KUOTIKO HOPpPWHA (UE «UYpd cav and
Bpdaxo») yla To omoio n 10ToAoyIKN e€€Taon avédelfe
KuoTikr adevopatwdn duomhacia (Cystic adenomatoid
malformation - CCAM) pe ey puoloyikr TpoéAeuon amd
APXEYOVO EVTEPO.

2>YZHTHZH

Jtnv tétaptn eRSopada tng KUNong, To TPWIHO TPa-
XEloPBpoyxikod Sévtpo apyilel va avamtuooetal and To
PS0010 ApXEYOVO EVTEPO WG EKKOATIWA TTOU TTEPIBAN-
Aetatand omiayxvikd pecddeppa. ‘Ewgtn 17" eBdopdda
KUNONG 0 AQPUYYOTPAXEIOKOG CWARVAG AVaNTUCOETAL,
akoAouBoupevog amod SUo UTTOTUTTWSELG TIVEUOVEG KATA
NV mPoodeuTIKn SlakAAdwaon Tou TVeUPIOVIKOU 8évTpou,
Slapop@wvovTag TEMKA Ta TEAIKA BpoyxtoAla umtd Tn
popen TuAwY amoAf&ewv. Ot Tunuatikoi Bpodyyxot dia-
pHopewvovTal tnv 6n £douada. Amé tn 13n efSouada,
TA AvVamnveuoTIKA BpoyxtoAia kat ot Kupehideg apyi{ouv
va SlapoppwvovTal £T0L WOTE N avtallayr agpiwv va
givai duvatn katd tnv 24" e 25" efSopudada Tng KUNong.
Kata kavéva, o aptBpog twv KuPeribwv avfavel otov
mivelovVa aTTo TTEPITTOU €va €KTO TOU AplOUoU TwV evn-
AlKWV Katd TN yévvnon yla va oAokANpwOei péxpt tnv
NAKia Twv 8 eTWV'.

YTapxouv apKeTEC Bewpieg wg MPOG TNV attiohoyia
TWV BPOYXOTTVEUUOVIKWY SUCTIAACLIWV TTOU TTPOEPXOVTAL
amd 1o mpoobio apxéyovo éviepo (broncho - pulmonary
foregut malformations - BPFM). NMapd 1o yeyovog nwg ta
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TIEPIOOOTEPA LOPPWHATA TIEPLYPAPOVTAL UE CAPEIG LOTO-
AoyikoUG 0pIGOUC, CUXVA GUVAVTWVTAL TTOAUTTAOKOTEPEC
Sopéc omwg ival n KuoTikh adevopatwdng SuomAaoia,
TO BPOYXOTVEUOVIKO armOAUUA KAl TO CUYYEVEG AofLako
eupLoNua. OLTTEPIOCOTEPOL CUYYPAPEIG CUUPWVOUV TIWG
auth n katnyopia BAaBwv €xel Kovr KaTaBoAr ekivwvTag
amé g mpWTeC ELOOUASEC TNG AVATTTUENG TWV TIVEUOVWV.
EvtouTolg, o TUmog tng SuoTAasiag Kal n XPOoVIKN EVTOTIoN
™G PPAvIoNng TNG Sev €xouv MANPWC SIEUKPIVIOTEL, EVW
S1dpopec attieg éxouv mpotabei wg aitia, 6Twe To TPAvA,
n loxaiuia, n pOALVON Kal ol CUPPUCEIG?.

OtClements ka1 Warner® mpoTeivouv pia evwmoinTikn
Bewpia mou mephapBdavel pia koivr artia yia Tic onuavTi-
KOTEPEC Bpoyxomveupovikég Suomhaaiec. Autd e€aptdral
amo TN OXETIKN AVATITUEN TOU TIVEUHIOVIKOU §€VTPOU WG
TIPOG TNV AVTIOTOIKN TWV TIVEVHOVIKWV ayYyeiwv. O mpw-
1ot Bpdyxotl apdevovTtal amd Ta TPIXOEISN ayyeia TnG
apx€yovng CUCTNUATIKAG KUKAO@Oopiag, arld kabwg o
TIVEUHOVOAG AVATITUOETAL AUTA Ta AYYEIQ UTTOOTPEPOULV Kal
EMKPATEL N AYYEIWON ATO TNV TIVEVHOVIKI KUKAO@opia. H
Siakommn auTtrig g Stadikaciag og SlaPOoPETIKA XPOVIKA
Kal Tormoypa@Ikd onpueia katd t SIdpKeELa TG AVATTITU-
&Nnc Tou epPBpvou odnyei oe TOIKIANOPOPPEC SOUIKEC KAl
AEITOVPYIKEC AVWMAAieC TNG eMnpeacBeicag meupdg Tou
mveUpova®, H A png S1aKoTr TnG TTVEUHIOVIKIAG aptnpl-
aKAG Mapoxn¢ Kat n Stakorn TNG BPoyXIKAS avantuéng
Ba o0bnyrioouv o€ ayeveaia evog mveupova, evogAofou 1y
€VOC EUPUTEPOU TUAMATOC. Mia evtomiopévn Slakomr Tng
apdeuong og oUVSLACUO UE TN CUVEXELD OTNV avanTtuén
EVOG TIEPIPEPIKOTEPOU TUAMATOG TTVEULIOVIKOU 1OTOU,
obnyei o€ Tpaxelofpoyxikn otévwon 1 otn dnuioupyia
BpoyxikAc kKuoTtNnG. Mia mpéwpn S1AKOTH OTNV AVATTTU-
&N Tou mveupovikoL apTnplakol SikTUou Ba umopouce
va odnynoel oTnV avwuaAn avantuén Tou avtiotolyou
TUAMATOC TOU TIVEURIOVIKOU 8évTpou®. To péyebog tng
BA&PN¢ kabopilel TNV avantuén tou ennpeacBévToc
TUAMATOC KAl N TENIKN apTNPIOKN TTapoXr UMopei va
odnynoet otn Snuioupyia evOg TVEUOVIKOU ATTOAUATOG
MG KUOTIKAG adevwpatwdoug SuomAaaciag i Hiag UIKTAG
Suomhaciac®.

Ot ouyyeveig Bpoyxomveupovikég SuoTAAsieg gival
ouvABWC ACUPTITWHATIKEG Kat SlaylyvwoKovTal HETA
amd Slepelivnon aAvanmveUoTIKWV Aoluwéewy fi Tuxaia
META ATTO ATIEIKOVIOTIKO €AEYXO.

H kuotiky adevouatwdng Suomhaocia spgaviletal
WG MIKTA CUUTAYAS KAl KUOTIKA apapTwpatwdng pala
TTIOU TIPOKUTITEL ATTO TNV ATTOTUXIO TOU TTIVEUHOVIKOU TTa-
peyXUHATOG va avamtuxOei mARpwE, Katyl' auto TEPIEXEL
amoouvTeDIUEVa OTOIXEIO TOU AvamveuoTIKOU §€VTpou
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ME TTOIKIAOUG KUTTAPIKOUG TUTTOUG. To pdppwHa auto
Suvartal va eMKOIVWVEL QUOCIOAOYIKA UE TO BPOyXIKO
S6évTpo Kal Teivel va yepilel pe aépa Katd tnv yévvnon.
Mrmopei va dwoouv onueia katd tnv kunon (V&pwmag,
TOALUSPAUVIO) Kal va S1ayvwoToUV HUE TIPOYEVVNTIKO
UTTEPNXO-YPAPNUA 1] ETA TN YEVVNON OTTOU avAaloya He
TO HéyeBOC TOUG PTTOPEI va Eival APXIKA ACUUTTTWHATIKA 1
va odnyroouv o€ avamveuoTikn Suoxépela éwe deutepo-
madr mveupovikA umorAaacia. Exouv avagepBei emmAokég
(nadikr arpémTUON, AoTIEPYIAAWHA, KAPKIVOC)

To Bpoyxomveupoviko anmdAupa opiletal cav pia
pada mveUpoVIKOU 10TOU, N omoia gV ETIKOIVWVEI UE
TOUG KEVTPIKOUG AEPAYWYOUE, HECW TOU (PUOIOAOYIKOU
Bpoyxikou &évdpou Kal n omoia AlPATWVETAL ATIO 1N
(PUOIONOYIKO APTNPEIAKSO KAASO TNG CUCTNUATIKAG KUKAO-
@opiag. ZuvnOwe eival ACUUMTTWHATIKO £WE TNV EUPAVION
oéeiac ) umotpomalovoag mveupoviac otnv eviiiko {wn.
Ot Mopwéerg eival ouvriBwg, pikpoflakég av kat £xouv
ava@epBOei kal puuatiwSELG 1) pUKNTIaoIKEG Mmopei va
pPayouUV 0ToV 0100PAyo 1 TNV UTTE(OKWTIKN KOIAOTNTA

M0 TN MEAETN TWV CUYYEVWV AUTWV SUCTIAAGIWY XPN-
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olpomolouvtal S1apopeg PEBodoL. OTIWG TTPOYEVVNTIKOG
UTTEPNXOTOLOYPAPIKOG EAEYXOC, ATTAN aKTIVOYpapia Ow-
PAKOC, oTTIIVONPOoypAPNUa aEPICUOU AIHATWonC, afovikn
TOMOYpa®ia, payvnTiKA Topoypagia, faplovxo yelua,
0100 ayooKATNoN, BPoyXooKATNoN Kat Yn@Lakn ayyel-
oypagia. XTI SU0 MEPUTTWOELC TTOU AVTIMETWITIOAUE OTO
TUAMA Hag, EKTOC amd TNV amAr akTivoypagia Bwpakog,
ol aoBeveic fpoyxookomnOnkay, Evw XpNnotomotndnke
kal afovikn Topoypagia pe tplodidotatn avacuotaon
€lkévag (3D CT scan) mpoo@épovTtag e€AIPETIKA TTOIOTNTA
ameikéviong.

H xeipoupyikn e€aipeon ivai n Bepaneia ekhoyric. H
AVTILETWTTION TWV SIKWV HAG TIEPUTTWOEWV TIEPINAUBaVE
EKTOMN TWV HOPPWHATWY HECW TTAAYIOG BWPAKOTOUNAG
TnVv omoia emMAEEALIE Yia TNV TPAYUATOTIOINON ACPAAE-
OTEPWV EAYUWV (EvavTl TG BWPAKOOKOTTIKAG EKTOUNC)
OTO XEIPIOPUO SuvnTIKA ayyeloBplBEoTatwy avwuaNwv.
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SUMMARY. Congenital broncho-pulmonary malformations are mostly
asymptomatic. They are diagnosed during the investigation of a
pulmonary infection or after a chest x-ray. Fetal ultrasound, chest x-
ray, ventilation-perfusion scan, CT, MRI, barium meal, esophagoscopy,
bronchoscopy and digital angiography can be used for further
investigation. Surgical excision was our treatment of choice and had
a significally good prognosis. Pneumon 2009; 22(2):182-185

INTRODUCTION

Two cases are reported of broncho-pulmonary foregut malformations
(BPFM). The patients underwent surgery and the lesions were excised. The
histological examination revealed that these were dysplastic lesions with
a common origin in the embryonic foregut.

CASE REPORTS

Case 1: A 68 year-old male presented at the hospital out-patients de-
partment with an eight-month history of a dry cough. He had a history of
diabetes and hypertension. Eight months earlier a chest CT scan in another
medical institute demonstrated atelectasis of the left lung. Physical exami-
nation revealed nothing of significance. The chest X-ray showed a lesion in
the left paravertebral space. The patient took medication (antibiotics) for
2 weeks, but the symptoms remained relatively constant. After 8 weeks a
new CT scan was performed which showed no change in the lesion, and
subsequent MRI suggested pulmonary embolism. The 3D MIP CT (maxi-
mum intensity projection) that followed showed ectopic perfusion of the
lesion from the aorta (Figures 1 and 2). The patient underwent resection
of the lesion via left posterolateral thoracotomy (Figure 3). The histological
examination revealed bronchopulmonary sequestration.

Case 2: A 65 year-old male was hospitalized in the internal medicine
department for renal failure. Chest X-ray revealed a right solitary pulmonary
nodule. Chest CT scan demonstrated a lung lesion in the right middle lobe
(Figures 4 and 5). Testing for anti-echinococcal antibodies and all tumour
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Figure 3. Case1: The lesionrevealed during left posterolateral
thoracotomy.

markers were negative. An exploratory surgical approach
was made via a right thoracotomy that resulted in a right
middle lobectomy. The histological examination of the
cystic lesion that was surgically excised showed a cystic
adenomatoid foregut malformation.

DISCUSSION

Embryology: In order to understand the radiological
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Figure 4. Case 2: Chest X-ray revealing a right solitary pulmo-
nary nodule.

and histological appearances of this group of conditions,
together with their prognosis, it is useful to review the
normal development of the lung in utero. In the fourth
week of gestation, the tracheobronchial bud develops
from the foregut as a diverticulum surrounded by
splanchnic mesoderm. From 5 to 17 weeks gestation
the laryngotracheal tube develops, followed by two lung
buds and progressive branching of the pulmonary tree,
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Figure 5. Case2: Chest CT scan demonstrating a lesion in the
right middle lobe of the lung.

eventually forming blind-ending terminal bronchioles.
Segmental bronchi are formed by 6 weeks. From the
13 week, respiratory bronchioles and primitive alveoli
form, so that gas exchange is possible by 24-25 weeks of
gestation. From term onwards, the number of alveoli in
the lung increases from approximately one sixth of the
adult number to reach maturity by 8 years of age'.

Aetiology: There are a number of theories relating to
the aetiology of BPFM. Although most of the lesions can
be described in discrete histological terms, mixed lesions
have also been described, such as cystic adenomatoid
malformation (CCAM) occurring in bronchopulmonary
sequestration (BPS) and congenital lobar emphysema
(CLE) with a systemic arterial supply. Most authors agree
that this group of abnormalities has a common origin
starting in the first weeks of lung development; however,
the type and timing of the insult is less well understood,
and a number of causes have been postulated including
trauma, ischaemia, infection and adhesions?.

Clements and Warner® propose a unifying theory
that encompasses a common cause for all the major
broncho-pulmonary malformations, dependent on the
relative growth and development of the pulmonary
tree and pulmonary vessels. The early bronchial buds
are supplied by capillaries from the primitive systemic
circulation, but as the lung grows these vessels regress
and the pulmonary artery supply becomes dominant.
Interruption of this process at different times and sites
during the development of the foetus will result in varying
abnormal development in the affected area of lung”.
Complete arrest of the pulmonary artery supply with arrest
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of early bronchial development will result in agenesis of a
lung, lobe or segment. A localised interruption in the blood
supply, with continued distal development of lung tissue,
will resultin tracheal/bronchial stenosis or a bronchial cyst.
An early interruption in the development of the pulmonary
arterial tree could result in continued development of
the primitive systemic capillary supply to a region of
the lung, with resultant abnormal development of the
region supplied®. The magnitude of the insult, therefore,
would determine the exact degree of development of the
affected lung tissue and the final blood supply, leading
finally to BPS, CCAM, or a mixture of the two lesions®.

Congenital broncho-pulmonary malformations are
mostly asymptomatic, and are usually diagnosed during
the investigation of a pulmonary infection or on a chest
X-ray taken for some other reason

CCAM presents as a mixed solid and cystic mass,
apparently resulting from failure of the pulmonary
mesenchyma to develop fully, and therefore containing
disorganised and dilated distal components of the
respiratory tract with varying cell types. The lesion can
communicate normally with the bronchial tree and tends
to rapidly inflate with air at birth.

BPS is classically defined as a bronchopulmonary
mass separate from the normal bronchial system with
an anomalous systemic arterial supply.

Fetal ultrasound, chest X-ray, ventilation-perfusion
scan, CT, MRI, barium meal, oesophagoscopy, bronchos-
copy and digital angiography can be used for further
investigation, as indicated. The patients described here
had a chest X-ray and they underwent bronchoscopy. A
3D CT scan was performed that offered excellent imag-
ing quality. Surgical excision was the treatment of choice
and had a significantly good prognosis. The approach
in both these cases involved excision of the lesion via
a posterolateral thoracotomy. The open procedure is
safer than VATS, taking into consideration how rich the
vascularity of these abnormalities usually is.
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Emknéeog

Avagopd otov Euayyelo ZwAnvapaio
Qupatiohdyo, Maboloyo (1915-2008)

Fevvr|Onke oto ZwAnvapt Aeifadidc. Zmoudaoe otnyv latpikr ZXoAr Tou
Mavemotnuiou ABnvwv amod émou kal amo@oitnoe To 1940, Epydotnke éva
XPovo (1941) otn MaiguTikn) Kat FfuvaikoAoyikr KAWVIKN Tou Mavemotnuiou
ABnvwv. Epyaotnke SV0 xpovia (1942-1944) otnv Maboloyikr KAIVIKF Tou
Anuotikou Nocokopegiou «H EAmtic». ATté 1o 1946 €w¢ To 1948 epydotnke
oto Noookopeio «Xwtnpia» 6mou éAafe Tov Titho TG 181KOTNTAG ToU DU-
patioAoyou. To 1950 ovopdoTtnke AiddkTopag Tou Mavemotnuiov ABnvwy
pe B€pa Satpifric «Merétn Tng evdomveupovikng Slaipeong Kal TTopEiag Tou
BpoyxikoU §£vSpou, avaTOUIKWE-BPOYXOYPAPIKWC-TOUOYPAPIKWE.

To 1951 pe umotpoia petekmaideuTnKe oo Instituto Principi Di Piemonte
¢ NedmoAng Tng Itaiiag kovtd otov kaBnyntry Monaldi 6mou kai 181keUTNKe
otn Slevépyela evdéoomnAaiwdoug avappoPioew  eite BPOYXOOKOTIKA N
pe e€WTEPIKN avappd@non. Ekmaideutnke emiong otn Xprion Tou AKAUIToU
Bpoyxocokoriou, TNV £pguva TG AVAMVEUOTIKAG AEIToupyiag Kat aoxoAriOnke
1010iTEPA E TN MEAETN TWV EMAYYEAUATIKWVY VOO UATWY TWV TIVEUUOVWV.

Amo 10 1952-1958 £pydoTnKe oav eMUEANTAG OTN ZWTNPia Kal UTTEw-
Buvog Tou epyaatnpiou Tng OuaionaBoloyiag TG avamvong, HEAETWVTAG
KUPIWCG TIC avamveuoTIKEG epedpeiec Kal SuvatoOTNTEC TwV AoBeVWY oV
EMPOKELTO Va XElpoupynBouv.

To 1958 avaiappavel AleuBuvtrc otnv B' Mveupovoloyikr KAVIKK 0T
YiopavoyAelo Noookopegio kal opyavwvel epyaotrplo Quciomaboloyiag
TNC AvVATIVONG KAl EPYOOTIIPOMETPIAC. H TOMoBETNON TOU 0TO ZIGHAVOYAELD
Tavtifetal pe TV dvodo Tou VoooKoEiou. To TPoowTikéd Tou KUPOG Kal N
ETOTNMOVIKI] TOU KATAPTION PEPVOUV EKATOVTASEC ACOEVWVY LE EMTAYYEAUA-
TIKN ékOeon yia e€€Taon kal voonAeia kai To ZiopavoyAelo amokTd 1diaitepo
KUPOG OTNV LATPLKH KOWOTNnTa.

To 1958 avaknpuooetal Yenyntng tng Qupatoloyiag tng latpikig
YXoAAG Tou Mavemotnuiou ABnNvwv Kal 0T CUVEXELA TOU ATTOVEURONKE 0
TitAog Tou dpteBou Emikoupou KaBnyntn. Tnv idla xpovid Tou avéBeoe To
IKA padi pe GANNoug ylatpoU TNy emMONUIOAOYIKH €PEVVA TWV EPYATWV TTIOU
£€MOCXAV ATTO TIVEUUOVOKOVIWON Tou opuxeiou Kepduou - Xiou. To 1961,
AL To IKA Tou avéBeoe TNV emMONUIOAOYIK HEAETN TWV TTACXOVTWY £PYO-
TWV OAWV TWV OPUXEIWV EK TIVEULIOVOKOVIWOEWG KAl TWV KOVIOPTORPIOwv
Blopnxaviwv ¢ xwpeac.

‘Otav emokéPOnke 1o ZTpatwvi XaAKISIKAG éypaye: “avaykdotnKka va
KOTEBw ekaTovTAdEC pETPA KATW ammd TN yn, 0T OKOTEWVA, UYPA KAl aviy-
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Ala 33BN Twv otowv 6mou £pydlovtav ol LETAAwWPUXOL
TIPOKEIUEVOU VA SIATTIOTWOW ME TA iS1a You Ta PaTia ota
pétwrma Sidvoléng, mpooméAaonG Kal TApaywynig TG ave-
THTPEMTEC OUVONKEC Epyaciag mou emKpaToUoAV”.

To 1961 emoké@Onke otn Bolwtia ta opuyeia Bwéitou
omou Kat n povada «ANoupiviov TG EANGSac». To 1962
Tou avabétel to IKA tn dnuioupyia e§wtepikou latpeiou
EmayyeApatikwy voowv omou e&etdlovTal ekaTovtAdeg
EPYATEG EVW TAUTOXPOVA OVAKOIVWVEL TIVEULOVOKOVIWOELG
TIoU o@eilovTal oTn cpupLda.

An6 TG apxég Tng dekaetiag Tou '60 katéPale 181ai-
TEpeC Mpoomdbeleg va SnuiovpynOsi 0To ZIoUAVOYAELD
Noocokopeio Khivikr| Emayyehpatikwv Noowv poKepévou
oT0 péNoV va pete€eiyOei og IvoTitouTo latpikng Tng ep-
yaoiag Kat «utwplo» TwV laTpwv epyaciag. Na evioxuon
¢ mpoondBelag Tou ouvepydletal pe 1o SiEBvEC ypapeio
epyaoiag kat pe Mavemotnpia tne Itaiiag, Tng FaAliag, Tng
MoAwviag kat ANV Xwpwv. AUGTUXWG O OTOXOG AUTOG
Sev mpaypatonmolOnkKe.

To 1966 é\afe to Titho TN maboloyiac. Mapalnia
ME TO KABNUEPIVO EMOTNUOVIKO TOU €pYO €KAVE EKATO-
VTAOEC AVAKOIVWOELG 0 ENANVIKA Kal O1EBvr ouvédpla
yla TN QUUATIWON, TA EMAYYEAMATIKA VOO UATA, TOV
KOPKiVO TOU MveUova Kal EMONUIONOYIKEC MENETEC PIE
S1e0véc eviapépov. EE€0woe éva povadikd kal avemna-
VAANTITO GUYYPAUMA Yia Ta EAANVIKA dedopéva yia Ta
EMAYYEAUATIKA Voo pata. XTo BifBAio auto mépa amo Tn
HovadIKn eMOTNOVIKE SOUAELA TTOU €KaVe e TTOAU pdxB0o
kal SuokoAia avadelkviovTal Kal Ol OTTAVIEC APETEC TTOU
TOV KOOMOUOoQV HE TOV TPOTIO TTOU TTEPLYPAPEL TNV TIPO-
O£YYLOH TOU OTOV APPWOTO KAl TAUTOXPOoVa HEca ano Ta
Keiueva Tou oupmndoxel. To BiBAio Tou «EmayyeAHOTIKES
TIVEULOVOTIABELEC, EMONUIOAOYIKA OTOIXEIO» ATTOTEAEITAL
a6 885 oeNibeC Kal TIEPLEXEL 373 AKTIVOAOYIKEC ELKOVEC,
149 mivakeg, 236 Siaypdupata, 27 I0ToypAuuaTa Kat 7
oxnuata. Xtnv mpwtn oehida tou BiAiou Tou {edimwvel
NV YPuxr TOU Kal TIG KOWWVIKEG TOU eualoBnoieg. «2n
pvAUN autwy ou {ovoav pe T SOUAELd Toug Kat Snui-
oupyoUsaV TTOATIOO, TOUG LETAMWPUXOUG TWV OPUXEIWV
ZTpatwviou-XaAkiSIkAE, Kepapou-Xiov, Aaupiou-ATTIKAG,
Epuiovng-Apyohidog, Mrdou, Na&ou, Mayyaiou Zeppwy,
MUAWV AAEONG OPUKTWV APATIETOWVAC, TOIPEVTOBIOUNXa-
VIOV ATTIKNAG Kat BOAOU, EKOKKIOTNPIWV KAl vNHATOUPYEIWY
Aaupiou kat Bowtiag, xaptoflopnxaviag Atyiou KA., Tou
Buciaoav tnv uyeia Toug kat Tn {wr Toug (OTTWG PAETTETE TIG
OKTIVOAOYIKEG TOUG €IKOVEC 0’ auTd 1o BIBAI0), oTo Bwud
NG EPYAOIag KAl TNG BIOUNXAVIKAG AVATTTUENG TNG XWPAG,
e€attiag T¢ TpopeP g Kal eYyKANUATIKNAC adlagopiag Twv
gpyoSotwv Tou¢ (TN tdTE EMOXNCG) E€AITIOC TNG TPOUEPNG
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Kat eyKANMATIKAG adlagopiag Twv EpyoSoTwy Toug (Tng
TOTE €MOXNC) YLa TNV Lyeia Twv epyalopévwy OTIG ETTIXEL-
pNoeic Touc. H avagopd toug o' auto to BiBAio ag sival
€Va alwVIO UVNUOCUVO Kal Yla EKPPach EVYVWHOoUVNG
yla TNV TEPACTIA TTPOCPOPA TOUG.

E€€taoe kal voonAeuoe mavw amd 12.500 xIAadeq
apPWOTOUC UE OAA Ta vooruata Tou Bwpaka. XTo Xi-
OMAVOYAELO TTAPEUEIVE WG AlEUBUVTAG 25 Xpovia HEXPL
To 1983 omnote kal cuvta&lodoTrOnKe.

Mapd TIC OIKOVOLKES Kal OXL UOVO SUCKOAIEG TTOU avTl-
petwmde Ta mpwta Xpovia tng otadtodpopiag Tou édwaoe
OKANPEG pAxeG yia T Pertiwon Twv dpwv voonAeiag oto
Tavatwplo ZwTnpia Twv QUUATIKWY. AoVAeYE OKANPA Ta
TIPWTA METATTOAEUIKA XPOVIa Kal Sev SioTaoe o€ SUOKOAEC
EMOXEC VA CUMTAPATAXDE( e TOUC PTWYOUC Bepameude-
VOUG yla va aANA&EL N KaBNnpePIvOTNTA TOUG Kal IdLaitepa
oL Amopol va armoKTroouV éva Uikpo emidopa. Tou dpeoe
TTAVTA VA LETOAAUTTASEVEL TIC YVWOEIC TOU Kal £TO1 SEKASEC
VEOL YLATPOI KAl VOONAEUTEG U Bnkav ota 6pop@a aAAd
SUoKoAA povomdTia TNG TVEUIOVOAOYiac—@upaToloyiag
NV €I8IKOTNTA TTOU TOCO AYATTNOE Kal APIEPWOTE OAN
ToU TN {wn. AVTIPETWTIOE e 0O€VOC Kal TTappnaoia olKo-
VOMIKOUC, EMOTNMOVIKOUC Kal TTOAITIKOUG TTAPAYOVTEC,
16iwg 6Tav ApxLoe va SNOCIEVEL TIC EPYATIEG TOU YIA TIG
EMAYYEAUATIKEG TTVEUHIOVOTIADELEC. H OKANnpr} SouAeld Tou
padi pe AANOUG EMIOTAOVEG EMECTIEVOE TNV KABIEPWON
TWV YIATPWYV KAl UNXAVIKWVY EQYOCIAG 0TOUG EPYACIAKOUG
XWPEOUC. [ aUTEC TIC eMAOYEG TOU HPOE AVTIUETWTTOC UE
Vv dpxouoa ta&n kal tnv Kupiapxn Wbeoloyia. Madi pe
AM\ouC epgeuvnTEC Bewpeital évag amod Toug BePENIWTEC TNG
laTpikng TNG epyaciag otnv EAada. Me Tig mpoomaBelég
TOoU PneiotnKav vopol, mpaypatomoliOnkav EpeUVeC
kal Snuooleloelg Kal PO o0To MPOOKAVIO N laTtpikn
NG Epyaciag Kat n emayyeAUaTIKr vyeia. 1o Ilvotitouto
‘Epeuvag Noonudtwv Owpakog (IENO) émou epydoctnke
emi dekaetiag (1958-1967) tautoxpova pe 1o Noookopeio
Y 1opavoyAelo mapéhaoav ekatovtadeg epyaldpevol umo-
TITOL Y1O EMAYYEAUATIKO VOO A 1 QUUATIWON.

A1 10 1963 ATAV TAKTIKO HENOG TNG EMITPOTIAG TNG
EMPOPTIOUEVNC UE TNV CUVTAEN VEWV KAVOVIOUWV €p-
yaociag Twv epyalopévwy og OAa Ta EpYACTrPlA Kal TA
gpyootdola. Oswpeital évac amd Toug avBpwoug mou
£€0goav Ti¢ BACEIC TWV EMONUIOAOYIKWV KATAYPAPWV YId
EMAYYEAUATIKA voorjpata otnv EAA&Sa kal euaioOntomoi-
NOE LIE TOUG AYWVEC TOU TouC appdSloug gpopeic.

TIUABNKE amd TOANEG lATPIKEC ETAIPEIEC KA TTAVETTIOTH-
HIa Y1a TNV TTPOGPOPA TOU OTNV TIVEUOVOAOYIa YEVIKOTEPA
KOl TOU amovepnOnKkav TIUNTIKEG SIOKPIOELC.

Aida&e 1atpikn Téxvn Kat emMOoTAUN aAAd Kupiwg R0,
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Emépeve pe mabog va ayamdue tov ouvavlpwno pag,
va ayamdpe tov dppwoTto. Ocol unmpéav padntég Kat
OLVEPYATEG TOU, 6COL TOV yvwploav fTav neprgavol yr'
autév. Tov Bewpoloav éva Peyalo SACKAAO TTOU TIETUXE
TO OKOTO Tou Gav AvBpwroc. "Htav mpaypatikda évag

apovOLa TOV TTPOEOPOL TNE ZWINPLAS, 0 CEPATUOS ATIALTOVOE TTAGN TPOTOXHS.

TINEYMQN Tetxog 20, Tépog 220¢, Ampiiog - lodviog 2009

TIVEUHATIKOG TTATEPAG,.

‘Eypaye 10Topia, dpnoe mapakatadnikn.

lNa 6Aa autd Tov EuXapPIoTOUUE Kal Ba Tov BupdpaoTe
navta.

Madvog Zayapiadng

Awarptvovrar ot wx. Abavaoidong, Zwlnvapaios xat 1 xa Koroofovlov.

VIzpoora oto

UTETELD, TETTEQPELS VEOL PUUATONOYO!

OEVTEQPOS

0 petémetta otevurtric Tov Ziouavoyleiov xat TewToTOPOS Puuatioddyos E.
Zwlnrapatog) mepifdldovy tov drevbuvr tovg, 11. Xopty
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NEPIAHWH TON XAPAKTHPISTIKQN TOY IPOIONTOS. 1. ONOMAZIA TOY ®APMAKEYTIKOY MPOIONTOZX Alvesco 160
Hikpoypapudpla, SidAupa yia elonvor und nigon. 2. NOIOTIKH KAI MOZOTIKH ZYNOEZH. ‘Evag Yekaopdg (36on mou
anodidetal and To akpopualo) meplExel 160 pikpoypappdpla ciclesonide. Ma ta €kdoxa, PAéme Afppa 6.1. 3.
SAPMAKOTEXNIKH MOP®H AidAupa yia elorvor und mieon. Alauyég kat dxpwpo. 4. KAINIKEZ MAHPO®OPIES. 4.1
OepameuTiKEG evdeiEelg Oepaneia yla Tov EAeyxo Tou eMiovou AoBUAtog oe eVIAIKEG kat e@riBoug (12 eT@v kat Avw). 4.2
Aogohoyia kai Tpémog xoprynong To ¢appakeuTikd mpoiév mpoopiletal yia xprion dia elomvorig HOVo. ZUVIoT@HEVN
Sooohoyia yla evilikeg kat eprifoug: H ouviaTwpevn ddon Alvesco eivat 160 ikpoypappdpla dnag nuepnaoiwg, n onoia
odnyel 0 ENeyX0 TOU AOBPATOG OTNY MAELOVOTNTA TwV aoBevwy. Opwg, oe aoBeveiq pe ooBapd Aodua, uerétn 12
eBdopadwv éxel deiket 6L 56om 640 pikpoypappapiwv/nuépa (xopnyoupevn wg 320 LikpoypapupAapia duo popeg Nuepnaing)
odnynoe o€ peiwan g ouxvotnTag Twv napo&ivoewv alAd xwpiq BEATIwON TNG MVEUpOVIKNG Aettoupyiag (BA.
napdypago 5.1). H peiwon tng d6ong ota 80 pikpoypappdpla dnag nuepnoing propel va givat n anoteAeopatikn S6on
ouvVTIPENONG Yla opLopévoug aobeveig. To Alvesco mpénel katd MpoTipnan va xopnyeitat to Bpddu, av katn mpwivi Xopriynan
Tng d60ng Tou Alvesco xel emiong anodetxBel anoteAeapatikn. H TeAkr andpaon wg npog tn Bpadivri i mpwivr xopriynon
g 360NG agrivetal oTnv kpion Tou Bepdmnovtog atpol. Me Tn Xoprjynon Tou Alvesco Ta CUNMT@uUATa apxiouv va
BeATidvovTal eviog 24 wpwv. AQou emiteuxOeil 0 EAeyxog, n) 56am Tou Alvesco Tipénel va eEaTopIkeUeTal kat va pubpietat
oTnv eAdx1oTn 601 rou XpetdleTat yia T dlatipnon Tou anoteAeopatikol eAéyxou Tou dobpatog. OtaoBeveig e coBapd
dGobpa kwvduvetouv and eEApoelq Kat MPEMEL va uMoBAANOVTAL 08 TAKTIKEG EKTIUNOELG TOU EAEYXOU Tou AoBUaTOg,
OUNMEPIAAUBAVOEVWY TWV SOKIHATLOVY TNG avanveuoTikrg Aetroupyiag. H au&nuévn xprion BpoyxodilaoTaAtikwy Bpaxeiag
Spdong yla TNV avakoUPLon TwV CUPMTWHATWY Tou doBuatog Seixvel emudeiviwan Tou eA€yxou Tou Gobuatog. Eav ot
aoBeveiq mapatnprioouv 4Tt N avakou@lon ané ™ xpron Bpaxeiag dpdong PPoyxodlaoTaATIKGY eival Aydtepo
anoTEAEOHATIKY 1] XpeldlovTal MeploodTEPES EI0TIVOEG and 6,TL cuvriBwg, mpénet va nTroouv Latpikn eEEtaon. £€ auth
MV MepmTwon, ot acbeveiq MPENeL va enavekTinBouv kat mpEnet va AngBel unéyn n avaykn yla augnpévn avtipAeyuovodn
BepaneuTiki aywyn (Tx. jia ugnAdtepn déon Alvesco yia Bpaxeia mepiodo [BA. mapdypago 5.1] 1y évag kUkAog xopriynong
ané ToU 0TOATOG KOPTIKOOTEPOESWY). Ot ToBapEg eEAPTEI] TOU AOBUATOG MPEMEL va avTIpeTwilovTal e To ouvrion
TPGMo. Ma va avTIHETWMOTOUV 0L EISIKEG AVAYKEG TwV a0BeVwY, Oiwg 1 SUCKOAa 0TV TAUTOXPOVN TEDN TNG SOCIUETPLKAG
OUOKEUNG He TNV eloTvor, To Alvesco umopei va xpnotporonBei e tn ouckeun agpobahduou AeroChamber Plus. EiSikég
ouGdeg aobevav: Ae xpelaZetal pUbuIon TG docohoyiag oe nAIKiwpévoug aoBeveiq 1) o aoBeveiq pe Slatapaypévn
nratikn 1 ve@piki Aetroupyia. Mpog 1o mapdv, Sev undpxouv eNapkr} SlabECIa OTOLXEID OXETIKA piE TN Beparteia nadiov
12 eT@V Kat katw pe To Alvesco. 0dnyieg xpriong kat xetptapou: Mpénet va xopnynbolv atov acBevri odnyieq opbrg xpriong
NG SOOIUETPIKIG OUOKEUNG E0TIVOWY. Edv 1) SOOIUETPIKY) GUOKeUT €ival kavoupyla 1 av Sev Exel xpnotpornoneel yia
TEPLOTGTEPO and pia eRSopAda, mpénel va aneheuBepwBouv Tpelg Pekaapol aTov agpa. Aev anateiral avakivnon mg
OUOKEUNG apoU TPOKeLTal yia SldAupa agpoAupatog. Katd tn Sidpkela tng elomvoriq o acbevrig mpénel va eivat katd
TPOT(UNON KABLoTOG 1 6pBLOG Kat N SOOIUETPLKT) CUOKEUT| TIPEMEL VA KPATIETAL KABETA LE TOV aVTIXELPA TOMOBETNEVO OTN
Baon g, katw ané To akpoPUoto. ZUPBOUAEYTE TOV A0BEVT va apaIPETEL 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 ) S1dpKela Tng EOTIVONG MG TO OTOHA, MPETEL VA TIECEL TO MAVW HEPOG TNG SOOIUETPIKIG CUOKEUNIG P0G TA KATW.
3TN ouvéxela, 0 aoBevg MPEMEL va apatpgoel Tn SOOIHETPIKT) TUOKEUT) AN TO OTOA KAl va KPATHOEL TNV avarnvorj Tou
yanepinou 10 deutepdientar) 60o alobdvetat dveta. O aoBevrig Sev mpémel va eKmveloet LEoa 0T SOOIUETPIKY TUOKEUN.
TéNog, o ooeavr’]q TIPEMEL va eKTIVEUTEL apyd Kal va snava‘ronoeamcel T0 Kd)\uupu Tou akpoguaiou aTn BEon Tou. To
aKpo@Ualo PEMeL va kabapiZeTat ke €va oTeyvE XapTopdvinAo 1 Upaopa pia opd T eRSopada. H S00IHETPIKY CUOKEUT
Sev npénel va nAévetal iy va tonoBeteitat 0o vepd. Ma Aemtopepeiq odnyieg, BA. UANO Oénvm)v Xpriong. 4.3 AvTevaeigeig
Yr(spsumoenmu o1 ciclesonide 1} og kdnoto and ta ékdoxa. 4.4 El&lxtq 10€16 Kal TIpoQ! AGEEIG KaTd T
Xprion Onwg pe 6Aa Ta eloTIvVESHEVA KOPTIKOOTEPOELSH, TO Alvesco Tpémel va xopnyeitat ue npoooxn oe uuesvslq ue
£vepYO6 1 AavBAvouad MVEUHOVIKT) QUUATIWOT, MUKNTIAOIKEG, LOYEVELG 1] BAKTNPLAKEG AOHWEELG KAl HGVO 0TIV MEPIMTWON
Tou oL aoBeveiq autoi Beparnevovtal eNapkws. Onwg pe OAa Ta eloTIVESEVA KOPTIKOTTEPOELDN, TO Alvesco dev evdeikvutal
07Tn BepaneuTIkr aywyr Tou status asthmaticus 1§ AAAwv 0wy enelcodinv doBuatog drou anarteitat n xprjon eVIaTiKOV
HETPWV. OMwg pe OAa Ta EIOTIVEGUEVA KOPTIKOOTEPOELST|, TO Alvesco Sev poopileTal yia Tnv avakoUdlon Twv oEEwv
OUUMTWHATWY GBPATOG Yia Ta omoia anatteitatn Xopriynon elonveduevou Bpoyxodlactaktikol Bpaxeiag Spaang. Mpémnet
V@ OUVIOTATAL 0TOUG a0BEVE(G va Exouv TETOLOU e(d0UG pappakeuTIkn aywyr) Sldaowong dlaBéaiun. MiBavé vanapouctactolv
OUOTNUATIKEG EMSPATELG TWV EIOTIVEOUEVWV KOPTIKOOTEPOEIS®Y, I1B1aiTepa 6Tav ouvtayoypapouvTal UPnAég SOoelg yia
TIAPATETANEVEG XPOVIKEG MEPLOSOUG. AUTEG oL EIBPATELG eival TTOAU Atydtepo TBavé va gupBolv oe aUykpion pe and
TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOEWDY. MBavEq oUTTNUATIKEG EMBPATELG TEPIAAHBAVOUY EMVEPPISIAKT
KataoToAr, kaBuoTépnaon TG avdnTtugng ota nadld kat oToug £PriBoug, HEIWON TNG OO TIKNG MUKVOTNTAG, KATAPPAKTN
Kat Y\aUukwpa. ZUVEN®G, £ivat onpavTiké va puBUIOTEL | 3601 TOU EIOTIVEOHEVOU KOPTIKOOTEPOEISOUG OTN XAUNASTEPN
8601 e TV oroia latnpeital anoTeAETUATIKAG EAEYXO0G TOU AOBUATOG. ZUVIOTATAL O TAKTIKGG EAEYXOG Tou UPoug Twv
naldl@v kat Twv e@rifwv ou AauBdvouy Beparteia e KOPTIKOOTEPOEDN. Z€ MEPIMTWON KABUCTEPNONG TNG AvANTUENG, N
Bepaneia npénet va enavegeTaoTel Pe okomo TV pelwon TG S000A0YIag TOU ELOTIVEGHEVOU KOPTIKOOTEPOEISOUG OTN
XaunAdtepn déon nou eEacgpailel anoteAeopatikd EAeyxo Tou doBpatog. Eniong, mpénet va aglohoynBei edv o aoBeviig
nipénel va aneubuvBe( oe madiatpo EOIKEIWNEVO e VOOOUG Tou avanveuaTikoU. Aev undpxouv Slabgaipa aToixeia ya
acBeveig pe copapn dlatapaxy TG Nnatikig Aettoupyiag. Avapévetat augnpévn €kBeorn Twv acBevav pe gopapn dlatapaxr
NG Nratikig Aetroupyiag. Ma to Adyo autd ot acbeveiq autol mpénet va napakohouBolvTat yia moavég CUOTNUATIKEG
emdpdoelg. Ta opéAN TNG El0TIVEGHEVNG Ciclesonide TPEMeL va EAaXIOTOMOLoUY TNV avdykr yia Xprjon and Tou oTépatog
XOPnyoupevwy oTePoeIdwv. QoTdo0, ot acBeve(q ot onoiot aAkaouv Beparneia and aTepoeldn} xopnyoupeva ané To oTépua,
£EaKOAOUBOUY va SLATPEXOUV TOV KIVEUVO HEIWUEVNG ETIVEPPIBIAKIG EPESPEIAG YIa ONUAVTIKG XPOVIKO 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 propel va XpelaoTouv eEEISIKEUpEVEG OUMBOUAEG Yia TOV
kaboptopud Tng éktacng Tng dlatapayiiq TG EMvePPISIakig AelToupyiag Mplv and omnoleadNMoTe MPOYPAHHATIOHEVES
eneppaoelg. Npénetmdvrote va AapBAvETaL UGN O EKTAKTEG TIEPITTWOELS (IATPIKEG 1] XELPOUPYIKEG) KAl OE CUYKEKPIUEVES
Sladikaoieq mou eivat mbaveé va npokar€oouy stress, n meaveTnTa UOAEIMGUEVNG, HELWHEVNG EMVEPPIBIAKNG AnAvTnong,
Kkatva eEeTAZeTal To evdeXGUeVo XopIiynong KataAAnAng BepaneuTikig aywyng He KopTIkooTepoeldn. Ma tnv akayrn tng
Bepaneiag aoBevdv ol oroiol BpiokovTal o€ BEPAMEUTIKN aywyn HE aré TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOELSN:
H aAkayn tng Bepaneiag Twv acBevav mou AapBdvouv and Tou 0TépaTog oTePoELdN) o€ Beparneia e elomvedpevn ciclesonide
Kal n akohouBoloa avTpeTWNON Toug, amattolv 1Blaitepn mpoooxr) KaBdTL N anokataoTaon g HELWHEVNS
pAoloeTIVEPEIBIAKTG AetTOUPYIag, Tou opelAeTal OE MAPATETAUEVT OUOTNUATIKY Bepaneia He oTePOEIdY|, UMopel va
XPEIAOTE( APKETS XPOVIKO SldoTnpa. AoBeveig ot ortoiol £xouv AGBet Bepareia pe CUTTNUATIKG XOPNYOUHEVA OTEPOEIST
YO HOKPEG XPOVIKEG TIEPLOBOUG 1} 0€ UYNAEG BOTELG, TIBAVOV va TaPOUCIA00UV GAOLOETIVEPPISLAKT] KATACTOAY. £€ QUTOUg
TOUG a0Beve(q 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 oTadlakr SLaKomr Twv GUOTNUATIKG
XOPNYOUHEVWY OTEPOEIBWY HE HElwan TNG S6aNG TNG MPESVIZOAGVNG 1} lo0SUvaung moodTnTag katd 1 mg ava efdopdda.
lMa 860€1g ouvTrpnong npedvi{oAdvng mou unepPaivouv Ta 10 mg nuepnoiwg propel va kpBel KATAAANAo va yivouv pe
npocox!| HeYaAUTepeq S00ONOYIKEG HEIWOELG avd eRdopadlaia Xpovikd dlaotripata. Oplopévol aobeveiq algbavovtal
AoXNUa KaTA U CUYKEKPIHEVO TPOTIO KaTd TN SldpKela TG paong dlakomng Tng Bepaneiag, napd ) latrpnon 1j aképa
Kat T BeATiwon Tng avanveuoTikrg Toug Aettoupyiag. Oa mpénet va evBappuvBouv va empueivouv oTn Bepaneia pe v
elanvedpevn ciclesonide kat va ouvex{oouv T SLAKOTI TV GUGTNHATIKA XOPNYOUHEVWY OTEPOEIBWY, EKTAG AV UTIAPXOUV
QVTIKELEVIKA onuela emvepdlakig avendpkelag. Agbeveig ot onoiot aAAdZouv Bepaneia ané oTepoeldn) xopnyoupeva
ané Tou 0TGUATOG Kal Twv omoiwv 1 gAoloemvepEIdlakr Aettoupyia eEakohoubel va ival PelwpEvn, MPENeL va pEpouv
TIPOEISOMOINTIKT) KAPTA MOU VA UTIOBEIKVUEL GTL XPEIG{ovVTaL EMMPAOHETN Bepaneia e CUTTNHATIKY XOPriynaon OTEPOESHV
Katd ™ SldpKela MePIOBwV stress, T.x. EMSEVWONG TwV ABUATIKWY KPITEWV, AoIHKEEWY BWPAKa, Hei{ovog MapeuBarSuevng
vOooU, XELPOUPYIKNG EMEUBAONG, TPAUHATOG K.ATL H avTikatdotaon Tng BepaneuTikiq aywyrg OUOTNHATIKWG XOPNYOUHEVWV
0TePOEBWY amnd Bepaneia e EI0TIVOEG HEPIKEG POPEG amokaAUTTel AAAEPYiEG, Omwg eival n akAepyikr pvitda 1j To
£k{epa, TOU EAEYXOVTQV TIPONYOUHEVWG HE TN CUGTNHATIKN XOPriynon gappdkou. O mapadofog Bpoyx0omaoog ke dueon
augnon Tou guplypoU 1 GAAG CUPMT@HATA BPOYX0OUCTIAOEWG KATGMIY XOPIYNong TG 36ong npénet va avTipeTwmifovtat
He TN xopriynon elomnveduevou Bpaxeiag dpdang BpoyxodlacTaktikol, mou ouvriBwg odnyel o€ Taxeia avakou@ian Twv
oupntwudtev. O acBevrg Ba npénel va aglohoyneei kain Bepaneia pe To Alvesco Ba mpénet va ouvex1oBsi pévo edv katémy
TIPOCEKTIKNG HEAETNG, TA AVALEVGHEVA OPEAT UTEPTEPOUV Tou TBavoU KivdUvou. O GUTXETIONGG avaueaa ot Bapuitnta
Tou AoBUATOG KAl TN YEVIKY eualodnaia 6oov apopd Tig o&eleq Bpoyxikég avTidpdoelg 6a mpémel va Angoei undyn (BA.
AHpa 4.8). H texvikn mou epappélouv oL aoBeve(q pe TN SOOIUETPIKT) CUOKEUT| IPEMEL VA EAEYXETAL TAKTIKA, HE OKOTIO va
émogoa)\[(aml dtLn evepyoroinon g Boclparplkr']q UuoKaur']Q ouvxpovilsml He TV eloTvon, a&uotpa}xl’lovmq ue autd
TOV TpOI‘[O ™ BéATIOTN anddoan Tou q)apuakou oToug nvsuuovsq H tautdxpovn Bepaneia pe keTokovaoan 1 uMoug
oxupoUg avaoTole(g CYP3A4 péret va ano@eUyeTal EKTOG €AV To dperog unepRaivel ToV auinpevo Kivduvo cuomuarmmv
QVETBUUNTWY EVEPYELWDV TWV KOPTIKOOTEPOEIBWY (BAENE Mapdypapo 4.5). 4.5 ANANA pe GAAa

nipoiévTa kai GAAEG popPEG aAAnAETi: g Anid in vitro edopéva mpokUmrel 6Tt o CYP3A4 eivaito KUplo €v{upo oy
EUMAEKETAL OTO HETABONTUO TOU EVEPYOU uemBoM‘m M1 tng ciclesonide oTov dvBpwro. Ze pia peAéTn aAAnAenidpaong
(pappaKou-pappdkou oe oTabeporonpévn katdotaon e ciclesonide kat keTokovaloAn wg LoXup6 avacTohéa tou CYP3A4,
N €kBean oTo SpaoTikd petaBoiitn M 1 aunenke katdnepinou 3,5 opEg, evw N €kBeon aTn ciclesonide dev ennpedoTnke.
Zuvenag, n Tautéxpovn xopriynon loxup@v avactoAéwv Tou CYP3A4 (ry. keTokovaloAn, rpakovaloAn kat pirovaBipn i
veAQvaBipn) MPEMeL va anoPelyeTal eKTAG €AV TO OPENOG UMEPRAiVEL TOV QUENHEVO KIVEUVO CUCTNHATIKWY QVETIOUUNTWY
EVEPYELWV TWV KOPTIKOOTEPOEISWV. 4.6 Kinan kai yahouxia Aev unidpyxouv eMapkeiq kat kakd eEAeyXOUeVE HENETEG OE
eykUoug yuvaikeg. Ze HeAETEG 0 {wa Ta YAUKOKOPTIKOEDN £8e1Eav 6Tt endyouv Tig dlapaptieqg SlanAdoewg (BAEMe Ajupa
5.3). AuT dev eivat ubave va oxeTifetal ue avpwnoug mou AapBAvouV TIG CUVIOTWHEVES ELOTIVEGHEVEG BOOELG. DTG pe
AA\a YAUKoKopTIKOEISN, 1 ciclesonide mpémel va Xpnaotponoteital katd T Sldpkela TG KUnong Hovo edv to mubaveé dperog
yla ™ Untépa Sikalohoyel To SuVNTIKS KivBuvo yia To uBpuo. MpEMeL va XpnalpomoleTat ) eAdXI0Tn anoTENECHATIKN
8don ciclesonide mou anatteirat yia tn dlatipenon Tou eA€yxou Tou dobpatog. Ta BpEpn mou yevviolvTal ané pntépeg
mou éAaBav KOPTIKOOTEPOELSY KaTA Tn Sldpkela mg ayKupoou’vnq mpénet va nupuKo)\oueoUvml TlpOUSKTle yia
uno)\enoupvlo TOu PAOLOU TWV EﬂlVE¢pL5le Eivat avvwc‘ro £Qv n ciclesonide EKKprETCll oTo uvepwruvo UNTPIKS YaAa.
Oa npénel va e&etaletal n xopriynon ciclesonide oe yuvaikeg mou en)\uiouv Hovo edv ™ avuusvouavo dpehog yla m
unTtépaeivat uavu)\umpo and kdbe mbavo kivduvo yxa Tonaidi. 4.7 oty ) jynong kai Xeipiop
pnxavav H elonvedpevn ciclesonide dev €xet kapia 1 €xel apeAntéa enidpaar oTnv kaveTnTa odrynong kat Xslpluuob
Hnxavav. 4.8 AvemBupunTeg evépyeieg Mepimou 4% Twv aoBevav ekdAwoav avermBUPNTEG EVEPYELEG O KAIVIKEG HENETEG
e To Alvesco, To oroio xopnyouvtav o€ nueprioteq 860¢elq e 0pog ard 40 wg 1280 pikpoypapudpta. Sty mieoyneia
TWV MEPIMTWOEWY, QUTEG Tav Nieg kat dev anattriBnke diakornn Tng Beparneiag pe o Alvesco. O napddofog Bpoyxdonaopoq
Hnopel va epgavioTel apéowg PETA T Xopriynarn g 36ong Kat givat pia pn-ouykekplpévn ofeia avtidpaon oe 6Aa Ta
£l0TIVEOHEVA PUPHAKEUTIKA TPOIOVTa, 1) OToia UMope{ va oxeTi{eTat e Tn SpacTiki ouaia, To €kdoxo 1y v YUEn katd tnv
£EATHION 0TV MEPIMTWOT) SOOIUETPIK®V CUTKEUWV ELOTIVOWV. Z€ 0OBapEQ MepINTWoelg Ba npénel va eEetaletaln dlakorr
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Tou Alvesco. Mmopei va napouctaoTolv GUGTNHATIKEG EMISPATELS TWV ELOTIVEGHEVWV KOPTIKOOTEPOEISWY, 1BlaiTepa otav
Xopnyouvtal oe uPnAég SOOELG YLa MAPATETAUEVES XPOVIKEG TIEPLOS0UG. MBavEg ouoTNUATIKEG EMSPAoELq MepIAapBavouy
ouvdpopo Cushing, alvdpopo opotdZov pe Cushing, kataoToAn emve@pidiwy, kaBuaTépnon Tng avanTugng oe naidid kat
£QriBoug, HElwoN 0OTIKNAG MUKVETNTAG, KATAPPAKTN, YAaukwpa (BA. emiong Ajupa 4.4). 4.9 Ynepdooohoyia Ofeia: H
elomvor anod uyleiq eBehovTég piag epdnat d6ong 2880 pikpoypappapiwv ciclesonide itav kahd avekt. H mbavétnta
eppaviong o&Ewv ToEikwv emdpdcewy mou akohouBoulv Tnv unepdoooloyia pe elomveduevn ciclesonide eivat xapnAn.
Katérv oEeiag unepdooohoyiag dev anatreitat ouykekpiuévn BepamneuTik aywyr. Xpdvia: Katémy napatetapgévng
Xopriynong 1280 uikpoypaupapiwv ciclesonide, dev napatnerénkav KAVIKA onpeia emveppidlaknig kataoToAng. Qotdoo,
Qv oUVEXIOTE 1] X0PrYNon 860NG UPNAGTEPNG TNG CUVIOTWHEVNG YL IAPATETAHEVEG XPOVIKEG TIEPIGDOUG, SEV UMope( va
anokAELoTEl kArolog BaBUGg emvePEISIaKrG kaTaoToAG. Mropel va anaitnBei mapakoAoUBnan Tng EMVEPPISIAKIG
e@edpeiag. 5. PAPMAKOAOTIKEZ IAIOTHTEZ. 5.1 ®appakoduvapikeég 1816TnTeg dappakobepaneuTiki katnyopia: ANa
(PAPHAKA Y10 TIG AMOPPAKTIKEG TABITELG TV AEPOPOPWV 03wV, eloTvEdHEVA, YAUKOKOPTIKOELDT. Kwdikég ATC: RO3B A08.
H ciclesonide napouotdet xapnAr ouyyévela SECHEUONG HE TOV UTIOB0XED YAUKOKOPTIKOEISWY. META amnd Tou 0Téuatoq
elonvory, n ciclesonide petatpénetat ev{uPIka 0Toug NMVeUpoveg, aTov KUplo petaBoAitn (C21-des-methylpropionyl-
ciclesonide) o oroiog £xel kdNAn avTipAeypovidn dpdon Kat yia To Aéyo auté Bewpeital o evepydg peTaBoAitng. Ze
TE00EPIG KAIVIKEG BOKILEG, EXel SeXBel OTL N ciclesonide PEIDVEL TNV UMEPATIAVTNTIKATNTA TWV AEPOPEPWY 0BWV OTN
HOVOPWOPOPIKI| aSEVOT(vN GTOUG UMEPAVTISPATTIKOUG AOBEVEIG, e TO HEYLOTO AMOTEAETHA VA TAPATNPETal PE TN 56N
Twv 640 pikpoypappapiov. & dAAn dokipr, n mpobepaneia pe ciclesonide yla enTta nUEPEG PETPIQOE TNUAVTIKA TIG
avTISPACEIG MPWIHNG Kat OYING GAang mou pokArBnkav peTd and eiomvor] aAkepyloyévou. H aywyn pe elomvedpevn
ciclesonide amodeixBnke eniong 4Tt HeTPIAZeL TNV AUENOT TWV PAEYHOVOSWY KUTTAPWY (GUVOAO NWOVOPIAWY) Kat Twv
(pAeypovwdwv dlapecolaBnt@v oe enayopeva ntieha. EAeyxopevn pehétn ouvékpive Tnv AUC Tng kopTi{oAng 24wpou
070 MAGopa o 26 eviiAikoug aoBuaTikolq acbeveiq Petd and aywyn 7 nuepwv. e oUyKPLON e TO EIKOVIKO pAPHAKO, 1
aywyn e 320, 640 kat 1280 pikpoypaupdpia ciclesonide avdnpépa, dev peiwae oe 0TATIOTIKA ONUAVTIKG BaBUG TIG pEoEg
TIEG TNG KOPTIZOANG 24pou oTo MAGoua (AUC(0-24)/24 tpeg) oUTe EB€IEE KAMOIA S0T0EEAPTWHEVN EMIBPATN. Z€ KAVIKN
Sokiui oTnv ornoia cuppeTeixav 164 evijhikeq Gvdpeg kat yuvaikeg acbuatikoi aoBeveig, xopnyronke ciclesonide oe 60¢e1q
320 pkpoypappapiov fj 640 pikpoypappapiowv/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) E 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 H€yIoTn EKMVEUOTIKY por), BEATIWHEVO EAEYXO TWV OUNMTWHATWY TOU GoBUATOG Kat HELWHEVN
avdykn yia eloTvedpevoug Brita-2 aywvioTé. Ze Pehétn didpkelag 12 eBdopadwv ue 680 aoBeveiq ue coapd Gobua, ot
onoiot mponyoupévwg eixav unoBAnBei ae Bepaneia pe 500 - 1000 HikpOYPAPUAPLA TPOTIOVIKYG PAOUTIKAGVNG avd nuépa
1 Ke 10odUvapo, moooaTo 87,3% kat 93,3% Twv acbevav dev ekdAwaoe napoguvon katd tn Sidpkela tng Bepaneiag pe 160
1} 640 pikpoypappdpta ciclesonide, avtioToixa. 210 TéAog TG neptddou HeAETNG Twv 12 eRdouddwy, Ta anoteAéopara
£3€1EQV OTATIOTIKA ONUAVTIKY Slagopd peTagl Twv ddoewv 160 pikpoypaupapinv kai 640 wikpoypapuapiov ciclesonide
avanpépa, avapopikd e TV eupavion napoguvong HETA TV MPATN NUEPA TNG HEAETNG: 43 aobeveig/339 (= 12,7%) aTnv
opadatwy 160 pikpoypaupapiwv/nuépa kat 23 aobeveig/341 (= 6,7%) oTnv opdda Twv 640 ikpoypaupapiwv/nuépa (\Gyog
kwdUvou= 0,526, p= 0,0134). Kai ot dUo ddoelq ciclesonide odriynoav oe ouykpioleg Tiuég FEV1 oTiq 12 eBdopddeq.
Averu@lunta oupBdpara oxeti{épeva pe ) Bepaneia napatnerénkav aTo 3,8% kai 5% Twv acBevdv mou urtoBAenkav
o€ Bepaneia pe 16011 640 pikpoypappdpta ciclesonide avd nuépa, avtioTolxa. Aev €yive HEAETN Yia OUYKPLOT) TWV NHEPHTLWV
860ewv 160 pikpoypappapiov, 320 pikpoypapuapiov kat 640 pikpoypappapiowv oe acbeveiq pe ooBapd dodpa. 5.2
dappakokivnTikég 1816TNTEG H ciclesonide napouotaletat wg SIAupa agpoAUPATOG, OU AMOTEAE(TAL AMd MPOWBNTIKG
UAIKG HFA-134a kat ai@avoAn, To onoio emdeikviel YOapuikr oxéon avapeoa oTig S1Agopeg S60EIG, TIEPIEKTIKETNTEG
ELOTIVOWV Kal TN ouoTNUaTiky €kBean. AMOPPO®HIH: MeAéTeg pe ané Tou 0TOHATOG Kat evEOoPAEBiwg XopnyoUpevn
padloemnionpacpévn ciclesonide éxouv de{fel atehr] €ktaan TG and Tou 0TGUATOG ArnoppdPnang (24,5%). H and tou
oTépatog 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 dtopa eivat
52%. L& Aueon OXEON HE auTh TNV T, N CUCTNUATIKY PlodlaBeaiuéTnTa Tou evepyou PeTaBOA(TN eivat >50%
XPNOULOTIOLVTAG T SOCIHETPIKT) CUOKEUN ELOTIVOWY TNg ciclesonide. KaBwg 1 and Tou otépatog Blodiadeatudtnrta tou
evepyoU HeTaBoAitn eivat <1%, nmooéTnTa Tng e10Mvedpevng ciclesonide rou katarivetal, 5 CUUBAAAEL OTN CUOTNHATIKY
arnoppéenon. KATANOMH: Metd ané evdo@AéBia xopriynon oe uylr 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 péoo dpo
99%, Kl ekeivo Tou evepyoU HeTaBOAITN TNG fiTav 98-99%, untodeikviovTag pia oxed6v mArpn aUvdeon Tng kukAogopoloag
ciclesonide/Tou evepyoU METABOATN TNG HE TIG MpwTEiveg Tou MAdopatog. METABOAIEMOZ: H ciclesonide udpoAUetat
Kup{wg 0TO PBLOAOYIKWG EVEPYG TNG HETABOAITN HEOW TwV eVIUPWY TNG E0TEPACNG OTOV Mveupova. Mua Siepeldvnon Tou
nepatépw ev{UHIKoU HETABOAIOMOU amnd Ta HIKPOOWHLA Tou avBpwrtivou natog £3etEe 6TL auTh n évwaon petaBoliletat,
e katdAuon ané To CYP3A4, katd kUplo Adyo oe uSPoEUNWHEVOUG avevepyols HETABOA(TEG. ErumAgov, ot avaoTpéPipeg,
EOTEPIKEG, AMOPIAEG, TUTUYEIG EVWOELG TOU evepYoU METABOAITN pe Atmapd o&€a avixveuBnkav oToug MVEUHOVES.
ANEKKPIZH: H ciclesonide, peTd arnd Tou 0TéHaTtog Kat and ev3opAERLa XOPITyNaN, AneKKPIVETAL KUPIWG METW TWV KOMPAVWY
(67%), yeyovog mou unodetkviet Tin anékkplon HEow g XoAg ivatn kUpta 080G anoudkpuvoriq TG. PapuakokvnTIka
XapaktnploTikd oe acBeveig: AZOENEIZ ME AZOMA: H ciclesonide Sev napouotalel pappakokivnTikég alhayég oe aobeveiq
He o GoBpa cUYKPITIKA He uytr dtopa. AZOENEIZ ME NEOPIKH 'H HIMATIKH ANEMAPKEIA, HAIKIQMENOI AZ©ENEIS:
H nAwkia dev emnpedlel T oUCTNUATIKY EKOECT) OTOV EVEPYO METABOAITN, GUHPWVA HE TTANBUCHIOKES PAPUAKOKIVITIKEG
HeAETeQ. H petwpévn nratikn Aettoupyia propel va emmpedoet Tnv anopdkpuvon Twv KOPTIKOOTEPOEIBWY. Z€ Jia HEAETN
Tou mepAduBave aoBeveiq pe dtatapaypévn NNATikr AeToupyia Tou €naocxav and Nnatikr kippwon, napatnprénke
uPNAdTEPN CUCTNUATIKY EKBEDT OTOV evepPYG METABOATN. Adyw TNG EAAEWYNG VEPPIKNG AMEKKPLONG TOU evepyoU
HETAROAITN, HENETEG OE AOBEVE(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 AvpwIto pe
Baon Tig oupBaTikéG HEAETEG PUPHAKOAOYIKIG AOPAAELAG, TOEKGTNTAG enavaAapBavOpEVwV S60EWY, YOVOTOEIKOTNTAG
1) evdexdpevng kapkivoyovou dpdong. Ze HeAETEG avamapaywyikig To§ikdTnTag mou mpayparonowénkav oe nepapatolwa,
anodeixBnke 6TLTa YAUKOKOPTIKOELSY) EMAYOUV OUYYeVe(q Slapaptieq (A\UKGOTOWA, OKEAETIKEG SUTHOPPIES). QoTET0, aUTA
Ta AMOTEAEONATA TWV HEAETWV O elpapatélwa de paiveTal va L.oxuouv oTov AvBpwro 6Tav XopnyouvTal Ol GUVIOTWHEVES
860€1G. Ze dUo HEAETEG 12 UNViv o€ OKUAOUG, mapatneriBnke ot PEyLoTn d6om, pa oxeTi{opevn pe ) Bepaneia dpdon
0TI woBNKeg (E1BIKATEPA aTPOP(a). AUTH N SPAoN aPATNPEHBNKE OE CUCTNUATIKEG EKBEDELG 5,27 — 8,34 POPEG AUTWV
TIou onpelwBnkav oty nueprioa doon Twv 160 ug. H onpacia autou Tou eupruatog atov avBpwro eivat dyvwatn. MeAéteq
og {wa pe AANA YAUKOKOPTIKOELDN) £BeLEaV OTL T XOPIYNGT PAPHAKOAOYIKWY SOTEWV YAUKOKOPTIKOEIS WV KATA TN SLdpKela
NG Kuoewg propel va augroet Tov kivduvo yla kabuoTépnan Tng evdounTpeiou avdamtugng, yla kapdlayyelakr kai/f
HETAROAIKN vOo0 Twv evnAiKwV Kal/ij yla povipeq aAAay€g oTnV MUKVETNTA TOU UMOSOXEX TWV YAUKOKOPTIKOEIS®Y, Yia
QVAKUKAWGT) VEUPOUETARIBACT®Y KAl CUNMEPIPOPA. H CUOXETION QUTWV Twv aTolXElwv 08 avBpwroug mou AapBavouv
ciclesonide 81a elomvonq eivat dyvwotn. 6. PAPMAKEYTIKEZ MTAHPO®OPIEZ. 6.1 Katrdhoyog ekd6xwv Nopproupdavio
(HFA-134a), AlBavoAn, Gvudpn. 6.2 AcupBatétnTeg Aev epapudletal. 6.3 Aidpkeia Lwrig 30 SoolueTpikol Yekaopoi - 1
XPG6vog, 60 kat 120 SoctpeTpikol Pekaapol - 3 xpévia. 6.4 I131aiTepeg MPoPUAGEEIG KaTa Tn GUAAEN Tou TIPOIGVTOG Aev
Undpxouv eIBIKEG 0dNY(Eg SlaTrENONG Yia To TPoidv auTd. O MePIEKTNG MEPLEXEL UYPS UMG TiEoN. Mnv Tov ekBEoeTe oE
Beppokpacieq Gvw Twv 50°C. O mepléktng Sev MPEMeL va TpunnBel, va ondoet 1 va Kael akGua Kat otav eivat eppavag
GBel0G. 6.5 UGN Kal guOTATIKA TOU TIEPIEKTN H S001pETPIKT oUCKEUT anoteAeital and éva und nieon neplékTn ahoupviou
Kat oppayiletat he SooueTPIKr BaABida, akpo@uoto kat KAAUPA. 30 S0OIUETPIKOL Pekaopol, 60 SOTIUETPIKO! PEKATHOL,
120 doaiuetpikoi Yekaopol. Noookopelakég ouakeuaoieg: 10 x 30 SootueTpikouq Pekaapoug, 10 x 60 S0TIETPIKOUG
Yekaopoulg, 10 x 120 ootuetpikolq Yekaopoug. Mnopel va unv KUKAoopouv GAEG Ol OUCKEUAODIeS. 6.6 181aiTepeg
TIPOQUAGEEIG amdppIYng Kal GAAog XeIpIop6G Oa mpéret va 50600V 0TouG aoBeveiq MPOTEKTIKEG 0BNYIEG Yia TNV 0pBr
XPNON TNG S0OIUETPIKNG CUTKEUNG (BA. PUAAC OBnyidv Xpriong). Onwg Ke Ta MepIooGTePQ L0TIVESHEVA TPOIGVTA OE
MEePLEKTEG UMG mieon, N BeparmeuTiky emidpaon autou Tou
(PAPHAKEUTIKOU MPOIOVTOG UMopel va pelwbel 6Tav o mepLEkTng
eivatpuxpdg. 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:

Aewo. Kneloiag 196, 152 31 Xahavdpt, ABriva, TnA.: 210 6729570. P . e

8. APIGMOZ(0]) AAEIAS KYKAOGOPIAZ 48248/24-09-2008, 9, ® ONEG TG QveruBUjTeg evépyeteg
HMEPOMHNIA NPQTHZ EFKPIZHZ / ANANEQZHZ THZ AAEIAZ yata Nea ‘DQPHQKQ

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

N.T.: 20,13 €



