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ApBpo Zivra&nc

H mp@ep1dovn otnv 1dlomadn mvevpovikn
ivwon: Oa pmopouoe va givat mavakela;

Katepiva M. Avtwviov',
Anpoc0évn¢ Mmoipoc?

Mavemotnakn Mveupovoloyikn KAk,
latpikr Zxohn, Mavemotrpio Kprng
Tveupovoloyiko Turpa, latpikn

YxoMn, Anpokpitelo Mavemotiuio
©pakng, Mavemotnuakd Noookopeio,
Ale€avbpoumoin

Né€eig kheda:

- mpeepLdovn,

- 18lomadn¢ mveupovikn ivwon,
- Oepaneia

AMn)oypagia:

Anpoofévng Mmoupog

NMveupovoloyikr KAvikn,

Navemotnuiakd Noookopeio AAe§avdpolmoing
68 100 A\e€avpoumoAn

TnA./Fax: 25510 75096

e-mail: bouros@med.duth.gr

H 181omadng mvevpoviky ivwon (idiopathic pulmonary fibrosis-IPF) ei-
val pia mpoodeuTIKA eEENIGCOUEVN PN avaoTeEPIUN Bavatngdpog vOoo¢
ME péon emBiwon amoé tn oty TnG didyvwong tng ta 2.8-4.2 étn'. Agv
untdpyouv moAAd 6edopéva yia Tnv maboyévela tne. QoTo00, N amapxn TG
vooou Bewpeital 6T opeiletal o pia maboloyikr emovAwTIKA Stadikacia
TToU cuviotatal o€ emMavaAauBavouevo KUPENSIKO TPAUUATIONS TTOU GU-
Baivel og dtopa pe mpodiabeon. H vooog xapaktnpiletal armd aANOIWOoELG
o€ TTOMOATIAG LOVOTIATIA TTOU CUMUETEXOUV 0Tn dnpioupyia g ivwong,
€MoVAwONG, TAENG, amoTTwong, o&elOWTIKOU GTPEG KAl 0TN PAEYHOVHZ Tnv
TeAeuTaia dekaetia uTTApXel onUAvTIKh TPdodog otnv KAIVIKN Slepelvnon
NG 1810maBoU¢ TIVEVUOVIKAG iVWoNG. BAGIKEG YWWOEIC TWV UNXAVIOUWY
mpoddou-eEENIENC TNG ivwong éxouv alomoinBei og véoug epeuvnTIKoUC
mapdyovteg, otn dnuiovpyia SIKTUWV armd KAIVIKA KEVTPA IKAVWV VA Ka-
TaypAPouv eKaTovtAdeC aoBeveic 0 EPEUVNTIKEC LENETEC OTTWC ETTIONC
TOAMOATAEC BepameuTikéG SOKIUEG UPNARC TTOLOTNTAG £XOUV OAOKANPWOEi
Kat dnuooieutei 1-52,

H mp@ep1dévn (5-methyl-1-phenylpyridin-2[1H]-one; Shionogi, Osaka,
Japan; trade name Esbriet®, InterMune, California, US) gival éva amé tou
otopatog Adappavouevo mapdywyo mpidévng To omoio mapousidlel avTl-
PAeYHOVWOELC, aVTIOEEIOWTIKEC KAl AVTHVWTIKEC 1810TNTEC. H Tapatrpnon
TTIOU apXIKA €yIve To 1997, 6T n mPp@evIOOVN TIEPLOPIEL TNV TIVEUUOVIKN
ivwon otnv MeloPneia Twv melipapatolwwy, xel xapd&el to Spopo yia tnv
KAIVIKA Tn¢ alomoinon w¢ Bepameia yia tnv 18lomabr mveupovikn ivwon. H
TMEEEVIOOVN €XEL aVEl TTWS AVACTEANEL TOV TTOANATIAAGIACUO IVOBAACTWV
Kal TN oLVBEoN KOAAYOVOU in Vitro3, OTw¢ miong avaoTENNEL KAl TNV TIPO-
kaAoupevn amno tov TGF-B ékppaon TnG MpwTeivng Bgpuikol ook HSP47,
€va ouvod0 Poplo Tou KoAaydvou, n ouvBeon tng omoiag oxetiCetal pe
Vv evanoBeon e§wkuttdplag BepéNag ouaiag amod voBAAoTeC. In vivo n
mpE@evIdovN TTeplopilel TNV TTPOKAAOUUEVN ATIO UITAEOMUKIVN TIVEUOVIKN
ivwon eite 6idetal og mpo@uUAAKTIKN 860N gite 0g OgpameuTIKA®, KAl AUTOC
0 TEPLOPIONOG oxeTileTal pe peiwon oTov mapayouevo amd Tov velpova
auénTikd mapayovta Twv alpomnetalinwv (PDGF) kat ota emineda tou TGF-3.
OravtipAeypovwdelg I816TNTEG TNG opeilovTal TN Peiwon Twv emmédwv Tou
TNF-a kat ¢ INF-y o€ melpapatikd povtéha @Aeypovic. QoTtdoo, o akpl-
B¢ HOoPLaKOC UNXAVIOHSOE SpAong TNG MP@PEVIOOVNG TTAPAUEVEL AYVWOTOC.

O okomo¢ piag cochrane avackomnong ATAv va EKTIUROEL TNV ATTOTENE-
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OMOTIKOTNTA YN OTEPOEIOWY TTAPAYOVTWY O€ A0OEVEIC UE
15101 TTVEUUOVIKH iVwon?’. ZUVOMKA TECOEPIC SOKIUEG
a&loAOYNONG ATTOTEAEGUATIKOTNTAG TNG TTIPPEVIOOVNG ON-
pelwdnkav. Tpelg amd TG LEAETEC aUTEC, TTou SlevepyriBnkav
o¢ 1.046 aoBeveic, emAéxBnkav va cupmepiAngBouv otn
MeTa-avaluon tng eAeVBepnc-mpoodou emiBiwonc. Bdon
AUTWV TWV HEAETWV N TIPPEVIOOVN QaivVETAL VA HEIWOE
onuavTika tov kivéuvo mpoddou ¢ vooou®. O cuvdua-
OUOC TWV AMOTEAECUATWY TNG TIVEUHOVIKNG AEITOUPYIAC
and SUo PENETEG TTOU €ylvav O€ LA UETAAVAAUCH TTOU
ouppeTeixav 324 1anwveg aoBeveic £de1€e kaBuoTtépnon
OTOV TIEPIOPIOHO TNG TTIVEUUOVIKNG AEIToupyiag pe Tn dpdon
™G mMPEevIdovNne. ANOL TTapAYoVTEG TTOU eKTIURONKav
O€ HOVEC HENETEC Kal oupmepAn@Onoav otnv Cochrane
avaoKOTNOoN €iTe AmMéTuxav va MAPEXOUV OTOLXEIO TTOU
va deixvouv euepyetikny Spdon eite xpelalovtal TEPIO-
00TEPEC SOKIUEG TTOU VA EMITPEPOULV £V TENIKO TTOPIoUA
000V agopd oTi¢ SuvatdTNTEG Toug otV Bepareia TnG
1d1omabol¢ TVEUPOVIKNAG ivwong’.

To Mdio tou 2011, oto Lancet o Paul Noble kat ot
OUVEPYATEC TOU TTAPOUGIACAV Ta ATTOTEAEGATA TOU TTIPO-
ypdupatoc CAPACITY (kAvikéG peréteg aflohdynong tng
mpeevidévng otnv 18101abr) TIVEVIOVIKE ivwon: épguva
OTTOTEAECUATIKOTNTAC KAl AGPANELAC) CUVOSEVOUEVA ATTO
éva apOpo Tou KaBnynTr K. Mmoupou®’. Ao TApANNAEG
KAIVIKEG SOKIUEG dAong 3 (HeAéTeg 004 kat 006) epevvn-
oav To POAO TNG TIIPPEVIOOVNC O€ A0BEVEIC e NTTiou €wg
petpiov Babuov 18lomadr mveupoviky ivwon (péylotn
(wtikn xwpnTtikdéTNTa FVC =50% Tng mpoBAenduevng
kat SlaxuTikn IkavéTnTa Tou povoéeldiou Tou avBpaka
>35% NG TPOPAETOUEVNG TIMAG). TOUC aoBeveic Tuxaia
Xopnynonke TuAd Beparmeia pe mpeevidovn and to
oTOMA N EIKOVIKO pdpuako (placebo) yia Touldylotov 72
eBOopadec. tn pueAétn 004, 174 aocbBeveic éhafav uyn-
A 660n @appdkou (mp@eviddvn 2403 myg/npépa), 87
aoBeveic EAafav xaunAn d6on @appdakou (mmpeevidovn
1197mg/npépa) kat 174 acBeveic éAafav placebo. Xtn
peNéTn 006, 171 acBeveic éAafav Tnv idla uPnAn déon
kat 173 éAaPav placebo.

O MpWTAPXIKOC 0TOXOC TAV N AAAAYr OTO TOCOOTO
NG npofAemduevng FVC tnv 72" eBdopdda. Asutepel-
ovteg oTdxo!l TmEpleAapavav Tnv eAeLBepn-podSou
empBiwon kat tn dadikacia adiong Twv 6 Aermrtwv (6MWT)
amooTaoNG. TN MEAETN 004, n xopriynon uynAng déong
TMPEQPEVIOOVNC UEIWOE oNUAVTIKA TN @Bivouca mopeia Tou
nipoPAendpevou mocootol TG FVC katd éva mocooto
4,4% tnVv 72"¢Bdoudda, dpwe, otn perétn 006 Sev avi-
XveuBnkav Sla@opég avapeoa oTi opAdeg Tou apyIkou
0TOX0U. QOTOOO, OE AUTH TN MEAETN VA IKAVOTIOINTIKO OTTO-
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TéNeopa NG Oepameiag pe mpEeviddvn eAvNKe oTnV €wg
v 48" edouada Beparneia (p=0.005) kal oTIC AvaAUOELG
EMAVOAAUBAVOUEVWV-UETPACEWY OAWV TWV HEAETWV XPO-
VIKWOV onpeiwv (p=0.007). Ztn perétn 004, nuPpnAr 6on
mpe@evidévnc Bertiwoe Tnv eEAeUBepn-TIpoddou emiBiwon
(mooootd kivduvou 0.64, 95% Cl 0.44-0.95, p=0.023). X1n
peéTn 006, pia onuavTIKn peiwon tng emdeivwong otn
Swadikacia tou 6MWT tnv 72" edopdada mapatnprOnke
otoug aoBeveic mou AdpBavav mp@evidovn (amoAutn
Slapopd 31.8 m, 95% Cl 3-2 pe 60-4). Kat ot 0o dokipég
€de1av éva oXeTIKA a0PANEG TTPOIA, €101k o€ dTLagopd
QAVETTIOUUNTEC EVEPYELEC ATTO TO YAOTPEVTEPIKO, TaBoAo-
YIKA EPYAOCTNPIOKA EUPAATA TNG NTTATIKAG AElToupYyiag,
pwtogvaloOnoia kat e£avonua.

Aitnon adelag KukAogopiag yia Tnv mp@evidovn éxel
yivel amo6 tnv Evpwmaikn latpikn Etatpia (EMA) kat to Q¢-
Bpoudpio tou 2011 To PAppako eykpiBnke. Baot{duevo
OTIG oUOTAOELS TNG Emtponnc latpikwy Mpoidvtwv yia
AvBpwmvn Xprion tn¢ Eupwnaiknc latpiknc Etaipiag tov
Aeképpplo tou 2010, n Eupwmnaikn Emtpornn eaopdlioe
adela KukAogopiag Tng mpevidovng otnv Evpwmaikn
‘Evwon yla tn Bepaneia tng Amag éwg pétplag tdlomabolg
TIVEUHIOVIKAG ivwongc.

H mp@evidovn avapévetal va givat Stabéoiun otoug
gupwraioug aoBeveic To POIVOTTWPO Tou 2011, pE TPWTN
mou Ba tnv unodexBei tn Meppavia To ZentéuPplo autou
TOU €T0OUG. AVTIOETWC TTAPA TN CUMPBOUAEUTIKA PPO TNG
EMITPOTING UTTEP TNG EYKPLONG TNG, To Mdto Tou 2010 o FDA
(Food and Drug Association) 8ev evékpive Tnv mMp@evidovn
yia tn 81dBeon tng otV ayopd Twv Hvwuévwy MoAitel-
WV TNG APEPIKAG. 2TN XWpPa pag éva Katovopalouevo
Tpoypauua acBevwv Ppioketal os e€ENEN o€ Tpia Sla-
POPETIKA KEVTPA (ANe€avOpoumoAn, ABrva kat HpdkAelo
Kprtng), 6mou 1o @dppako xopnysital oe aoBeveiq pe
1810106 TTVEVOVIKE iVWoN. ZUVOAIKJ, TA EVPHATA TTOU
mpokUTTOULV gival Idlaitepa BETIKE, WOTOOO, UE TTPOCOXH
nipénel va AngBei umoyiv 6Tt n andégpaon Pacifetal ota
MEIKTA amoteAéopata Tou mpoypdupatog CAPACITY, pe
MOvo pia amd Tig dUo SoKIUES va TTANPOI TOV APXIKO TNG
OTOXO, TTOV €ival n améAuTn BeAtiwon 0To MOCOOTO TNG
npoBAenouevng FVC tnv 72" eBdoudda amo TIC TIHEC
ava@opdac. Me To OKEMTIKO QUTWV TWV TTPOKANCEWY, TO
16€0TO TEMKO XPOVIKO ONUEI0 AUTWV TWV HEAETWV €ival
n Bvnrotnta®. NMapoha autd, eival EVPEwWC amodeKTo OTl
N MVEVHIOVIKN Agltoupyia, e161KOTEPA N alkayr otnv FVC,
amoTeAEl KATAANAO unokatdotato yia tn Bvntétnta. Mo
npéogata dedopéva, Opwe, umootnpilouv oT1, péoa oe
éva mAnBuopd acBevwy, N arayn Tng FVC sival mBavov
va gival pia ouvexouevn HETaPANTr OTav XpnolUoTol-
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£(TAl WG TTPOYVWOTIKOC TAPAyovTag TNG EmakoAoudng
€kBaong, pe akdpa Kal HIKPEC aAayEC va cuvdéovTal Pe
MTwXotePn ékPaon’.

O FDA éxel {nTroel akopn pia KAIKA Sokiun yla va
ATTOKTHOEL eyKUPOTEPA dedopéva 6oov apopd oTnV
AMOTEAECUATIKOTNTA TNG MPPEVISSVNG Yia Tn Bepaneia
¢ IPF. Y& k&Oe mepintwon OpwC, EMAPKI OTOIXEIA TTOU
va agopolv otnv emPiwon Kat Ty moldtnta (WG givat
amapaitnTa.

H mp@eviddvn anotelei éva olvOeTo oKEVAGUA UE
AVTUVWTIKN, avTigAeypovwdn kat avtio&eldwtikn Spd-
on mou Seixvel va kaBuotepei tnv Mpdodo TG vooou
o€ aoBeveic pe 1610madr| TveUPOVIKY ivwon. Aedopévng
™ ENePN¢ Slabéoiung amoTeAeoUATIKNG Bepareiag yia
TOUG A0BEVEIC AUTIAC TNG KATACTPOPIKAG, AUEIAIKTNG Kal
e&eNlooodpevnNg vOoou, n Tp@evIOOVN amoTeAEl TPWTO
Bripa otn Bepaneia Tng IPF. MeyahUtepn eumelpia otn
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MaKpPOTIpOBEGUN 0PN yNnon TNG mp@evidovng amarteital
WOTE Va KOBNOoUXAOEL LATPOUC Kal A0OEVEIC OXETIKA PE TN
MaKPOTIPOBEGHN ACPAAELN TNG XOPHYNONG TOU PapUAKOU.
Emiong, ekkpepel N ektipnon Tou cuvduacpov xopryn-
ong ¢ mMp@evidovng pe dAou Tumou Beparneisg, OTwC
TO AVOCOKATACTAATIKA PAPUAKA 1] TA avTIOEEISWTIKA
N-aKeTUNOKUOTEIVN OXETIKA e TN BeAtiwon g €kPa-
ong g vooou. OAeC auTEG gival PHEYANEC ETTITUYIEC TTOU
avapelopnmra Bonbolv otnv nepaitépw Mpoodo Tou eV
Aoyw emoTnHovikoL rrediov. Opwg, yia Toug acBeveic kal
TOUC BEPATTOVTEC TOUC AVTIMETWITOUC [E AUTH TN 0AéBpLa
S1ayvwon, ol emAoYEG Slaxeiplong eivat TEPLOPICUEVEG Kal
Kapia oploTikn Bepaneia Sev €xel mpokLYPEL akoun''e,
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Idiopathic pulmonary fibrosis (IPF) is an inevitably progressive and
invariably fatal condition with a median survival from diagnosis of 2.8-4.2
years'. The pathogenesis of IPF is poorly understood, but it is thought to
arise as the consequence of an aberrant wound healing response following
recurrent alveolar injury occurring in susceptible individuals. It is character-
ized by alterations in multiple pathways involved in fibrogenesis, wound
healing, coagulation, apoptosis, oxidative stress and inflammation?. In the
past decade significant progress has been made in the clinical investiga-
tion of IPF. Basic insights into mechanisms of fibroproliferation have been
translated into novel investigational agents. Networks have been developed
of clinical centres capable of enrolling hundreds of patients in research
studies, and multiple high-quality treatment trials have been successfully
completed and published?.

Pirfenidone (5-methyl-1-phenylpyridin-2[1H]-one; Shionogi, Osaka,
Japan; trade name Esbriet®, InterMune, California, US) is an orally available
pyridone derivative that exhibits anti-inflammatory, antioxidant and anti-
fibrotic properties®. The observation, first made in 1997, that pirfenidone
attenuates pulmonary fibrosis in a variety of animal models, paved the way
for its clinical development and subsequent evaluation as a treatment for IPF.
Pirfenidone has been shown to inhibit fibroblast proliferation and collagen
synthesis in vitro, and also to inhibit the expression of TGF-$ induced heat
shock protein HSP47, a molecular chaperone of collagen, the synthesis of
which is known to correlate with fibroblast extracellular matter (ECM) deposi-
tion. In vivo pirfenidone attenuates bleomycin-induced lung fibrosis in both
prophylactic and therapeutic doses, and this attenuation is associated with
a reduction in the levels of lung platelet derived growth factor (PDGF) and
TGF-$32. Its anti-inflammatory properties are manifested by attenuation in
TNF-a and IFN-y levels in experimental models of inflammation®. The precise
molecular mechanism of action of pirfenidone, however, remains unclear.

In a Cochrane review to assess the efficacy of nonsteroid agents in
adult patients with IPF° 4 trials assessing the efficacy of pirfenidone were
identified. Three of these studies, conducted in a total of 1,046 patients,
were eligible for inclusion in the metanalysis of progression-free survival;
based on these studies, pirfenidone appears to significantly reduce the
risk of disease progression. Only the results on pulmonary function from
two studies could be combined in a metanalysis involving 324 Japanese
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patients; a positive effect of pirfenidone in slowing the
reduction of pulmonary function was observed®.

In May 2011, in The Lancet, Paul Noble and colleagues
reported the results of the Clinical Studies Assessing
Pirfenidone in lidiopathic Pulmonary Fibrosis: Research
of Efficacy and Safety Outcomes (CAPACITY) programme,
accompanied by an editorial by Professor Bouros®’. Two
concurrent phase 3 clinical trials (studies 004 and 006)
investigated the role of pirfenidone in patients with mild
to moderate idiopathic pulmonary fibrosis (i.e., forced
vital capacity [FVC] =50% predicted, and diffusing capac-
ity of the lung for carbon monoxide >35% predicted).
Patients were randomly assigned to blinded treatment
with oral pirfenidone or placebo for a minimum of 72
weeks. In study 004, 174 patients were assigned a high
drug dose (pirfenidone 2403 mg/day), 87 patients a low
drug dose (pirfenidone 1197 mg/day), and 174 placebo;
in study 006, 171 patients were assigned the same high
dose and 173 patients placebo. The primary endpoint
was change in percentage predicted FVC at week 72.
Secondary endpoints included progression-free survival
and 6-minute walk-test (6MWT) distance. In study 004,
high-dose pirfenidone significantly reduced the decline
in percentage predicted FVC with an effect size of 4.4% at
week 72. In study 006, there no difference was observed
between the groups in the primary endpoint, but a
consistent pirfenidone treatment effect was found up to
week 48 (p=0.005) and in the repeated measures analysis
of all study time points (p=0.007). In study 004, high-dose
pirfenidone improved progression-free survival (hazard
ratio 0.64, 95% Cl 0.44-0.95, p=0.023). In study 006, a
significant reduction in the decline from baseline to week
72 in 6MWT distance was observed in patients assigned
pirfenidone (absolute difference 31.8 m, 95% Cl 3.2-60.4).
Both trials showed a relatively safe profile, especially for
gastrointestinal adverse events, abnormalities in labora-
tory indicators of liver function, photosensitivity, and rash.

A marketing authorization application for pirfenidone
was considered by the European Medicines Agency (EMA)
and in February 2011 the drug was approved. Based on
the recommendation of the Committee for Medicinal
Products for Human Use of the European Medicines
Agency in December 2010, the European Commission has
granted marketing authorization for pirfenidone in the
European Union for the treatment of mild to moderate
IPF. Pirfenidone is expected to be available to European
patients in autumn 2011, beginning with Germany in
September 2011. In contrast, despite the vote of an ad-
visory committee in favour of approval, in May 2010 the
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FDA refused to approve pirfenidone for the U.S. market.
In Greece a name patient programme is ongoing in three
centres (Alexandroupolis, Athens and Heraklion, Crete),
providing the drug to patients with IPF.

Overall, the findings with respect to pirfenidone are
promising, although they must be regarded with caution
as the decision for its use was based on the mixed results
from the CAPACITY programme, with only one of the two
trials meeting its primary endpoint defined as absolute
change in percent predicted FVC from baseline to Week
72.With these challenges in mind, the ideal trial endpoint
in IPF studies is mortality?®. It is now widely accepted,
however, that lung function, particularly the change in
FVC, represents an adequate surrogate for mortality. More
recent data support the notion that across a population
of patients change in FVCis likely to be a continuous vari-
able when used as a predictor of subsequent outcome,
with even small changes portending a poorer survival®.
The FDA has asked for another clinical trial to provide ad-
ditional and stronger evidence of efficacy of pirfenidone
in the treatment of IPF. In any case, convincing additional
data on survival and quality of life are needed.

Pirfenidone is a novel compound with antifibrotic,
anti-inflammatory and antioxidant actions, which has been
shown to slow disease progression in patients with IPF.
Given the lack of available effective forms of treatment for
patients with this devastating and inexorably progressive
condition, pirfenidone represents an important develop-
ment in the treatment of IPF. Further experience in the
long term administration of pirfenidone is required to
reassure physicians and their patients of the long-term
safety of the drug. It also remains to be seen whether the
combination of pirfenidone with other drugs, such as im-
munosuppressants or the antioxidant N-acetylcysteine,
will further improve outcomes for patients with IPF. These
are all major accomplishments that unarguably move the
field forward, but for the patients and providers faced with
this devastating diagnosis, there remain distressingly few
management options, and no definitive therapy has yet
been identified's.
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MNEPIAHWH. XKOMOZ: H GUMMOPp@WGH TWV MVEVHOVOAOYWV CE
KateuBuvtnpleg O6nyiec mapouaotalel S1eBvwig onUavTIKN €TEPO-
yévela evw otnv ENN\ada undpyet ENNewpn dedopévwv. Ita mhaioia
EMANMIOAOYIKIG MEAETNG TTOU OTTWTEPO OTOXO EXEL VA SlEPELVITEL
T Slaxpovikn petapolr TG cUpHOpPwaong Twv ENAvwv miveupo-
voAoywv oTi¢ KateuBuvtripleg Odnyieg yia TNy avTILETWMION TG
Mveupoviag tng Kowvotntag, mpoadiopiotnke avadpopikd o fabuog
NG CURHOPPWONG Toug o OdNyieC yla aoBeveic pue mvevpovia g
KowotnTag mou xpri{ouv voonAeiag Kai n emidpacn mapayoviwv mov
oxeti(ovral pe Toug acOeveic. Ta otolyeia autd Oa amoteAécouv Tn
Baon mpokelpéVou va Yivel GUYKPIOT E QVTIOTOLYO METAYEVESTEP
WOoTe va eKTIPNOEi n SlaypovIKN Taon TG ouppopewonc. MEOOAOX:
Metd ané tuxaia emAoyn peAetriOnkav avadpopikd ot laTpikoi ¢a-
kehot 80 acBevwv mou elorxOnoav to mpwto e§dunvo Tou 2000 cTo
Nocokopeio Noonuatwv Owpakog ABnvwv pe mOavoloyoupevn
TIVEUHOVIa TNG KOIVOTNTAG. ZTOUG aoOeveic Tov mAnpoucav Ta Kpl-
THPLA TNG TTVEVHOVIAG TNG KOIVOTNTAG £YIVE CUYKPION TWV KPITNPiwV
ELl0AYWYNS, TWV S1ayVWOTIKWY EEETACEWV KAl THG AVTIMKPOBIAKAC
aywyn¢ pe Ta mpoteivopeva ot Aiebveic O8nyieg ekeivng tng me-
prodov. AMOTEAEXZMATA: Zuvolika 67 acBOeveic, pe péon nAikia
58,8 én evtdyOnkav otn perétn. H epappoyn diayvwotikwv e&e-
TAoEWV KUIAvOnke amd 100% yia Ty amin aktivoypagia Owpaka
£0¢ 12% y1a Ti¢ KaAiépyele aipatog. To 71% twv acBevwv éNafe
v evdedetypévn Bepaneia katd v eicaywyn. H nAikia dvw twv
70 eTwv (OR =0,2, 95%Cl: 0,1-0,6, p=0,004), n SiavonTikn cvyxuon
(OR=0,04, 95%Cl: 0-0,4, p=0,004), n elopdenon (OR=0,04 ,95%Cl:
0-0,3, p=0,002), n avanvevoTiki avendpketa (OR=0,3, 95%Cl: 0-0,87,
p=0,02) kau n moAuAoPwdng nveupovia (OR=0,1, 95%Cl: 0,04-0,50
p=0,001), SiamotwOnKe 6Tl AMOTEAOUV GNUAVTIKOUG TAPAYOVTEG
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KivéUvou yia mapékkAion amd Tic 0dnyiec. Metd amo e@appoyn MTOAUTAPAYOVTIKNAG AvAAUCNG TPOTUTTWLEVNG Yia
™V nAKia S1amoTwONKE 4TI N EI0POPNON ATTOTEAE TOV MO ONUAVTIKO TapAyovTa pun cuppopewonc (OR:0,05,
95%Cl:0,005-0,450, p=0,008). X YMMEPAXMA: Z0p@wva pe tn pehétn ot ENAnveg Nveupovoloyol epapuolouv
o€ IKavomoInTIKo Tig Odnyieg yia tnv mveupovia TG Kovotntag. H eiopdgpnon amotelei Tov iIoxupoTEPO Mapd-
yovta mapEKKALong amo Ti¢ OepamevTikéG odnyieg. Mvevuwy 2011, 24(4):355-360.

EIZATQrH

H mveupovia tng Kovotntag amoteAei cofapd mpo-
BAnua vyeiac e€artiag TNG UYNARE TNG EMIMTWONC, N omoia
otnv Evpwmn kat tic HMA @tavel Tig 160X 10° EPIMTWOELG
KABe xpbdvo, aAd katl TnG a&ldéAoyng voonpoTnTag Kat
BvntétnTag tng'2 EmmAéoy, otnv lomavia 1o K6oToC
VOONAEiag Twv aoBeVWV LIE TIVEUIOVIA TNG KOWVOTNTAG O
VOOOKOEIO uTtohoyioTnke 0TI pooeyyilel Ta 115 eka-
TOMMUPLA EVPW KABE XpbVo2. ATO TIC apXEC TG SekaeTiag
ToU "90 S1dpopec Emotnuovikég Etalpeieg diatumwoav
KaTeUBUVTI PlEC 0ONYIEC YIA TNV AVTIPETWITION TWV AoOe-
VWV PE TIVELHOVIA TNG KOIVOTNTAC O HIa TTPOOTIABEIa
va BeAtiotomoijoouv tn Slaxeiplon Touc. XTnv ouacia
TIPOKEITAL Y1 BACIONEVEC OE TEKUNPLA (evidence-based)
OUOTAOCEIC Yla TN S1ayVWOTIKY TTPOCEYYLON, TA KPITHPLA
€loaywyng o kolvol¢ Baldpouc i oe Movada EvtaTtikig
O¢eparneiag (MEB), mou mephapfavouy miong oTtolxeia yia
TA CUXVOTEPA EUTTAEKOEVA TTABOYOVA KAl TIG EValoBnoieg
TOUG OTOUG AVTIMIKPORIAKOUG TTAPAYOVTEG, OTPATNYIKES
mPOANYNG yia Toug aoBeveic avénuévou kivéuvou Kal
1Slaitepa onpavtikolg BepameuTikoUg alydplBuoug yia
NV emAoyn TNG ApPXIKAG EUTTEIPIKNAG AVTIIKPOBLAKAG
Bepamneiac’*°. Mapolo mou apkKeTEG ENETEC Exouv Oeiel
ot n avtiikpoPlakr Bepareia, dTav xopnyeital cUPPWvVA
pe kateuBuvtrpleg odnyiec, BeATiwvel TN voonpotnta,
N BvNToTNTa TN MVeupoviag aAAd Kal Tn SldpKela Kat
TO KOOTOG VoonAeiag Twv acBevwv N GUPPOPPWON TWV
TIVEUHIOVOAOYWV OTIC 00nyiec mapouoidlel SieBvwg onpua-
VTIKN eTEpOYEVELR® 'O, EmmAov, Sev gival yvwoTo Av
CUPMOPPWON auTh enMnpeadeTal Oxt LOVO amo 1AaTPIKOUG-
VOOOKOUEIOKOUG TTAPAYOVTEG OANA KA ATTO XOPAKTNPIOTIKA
Tou aoBevVoUC OTIWC Yia TTAPASEIYUA Ol GUVOCNPOTNTEC
Kal N KAWVIKA TOU €lkévVa KATd TNV loaywyn.

21a mhaiota emOnNUIOAOYIKAC HEAETNG TTOU SlEpeuvd
™ Slaxpovikn HETABOAR TG CUPHOPPWONG TwV EANvwv
niveupovoloywv og KateuBuvtrpleg Odnyiec kpiBnke
amapaitnTo va mpoodloplotel avadpouikd o Babuog
OUUHOP@PWONG TOUG OTA TIPOTEIVOUEVA KPITHPLA EI0AYW-
YAG, SlayvwoTIKEG TTAPEUPBACELC Kal BEPATIEVUTIKN aywyn
OUYKEKPIMEVWV 08NYIWV TTOU A@opPoUV VOGNAEUOUEVOUC

a0Bevei¢ Pe TVeupovia TNG KOVOTNTAG Kalt va a&loAoynOei
n emidpaon mapayovtwy, oXeTI{OPEVWVY LIE TOUG A0OEVEIC,
mou ennpedlouv TNV TTAPEKKALON ATTd TOUG TTPOTEIVOE-
voug BeparmeuTikoug akyéplBuouc. Ta otolxeia autd Ba
amoTeAéCOLV TN ACN TIPOKEIEVOU VA YIVEL CUYKPLON UE
avVTIoTOIXA UETAYEVESTEPA WOTE VA EKTIUNOEL N Slaxpovikr
TACN KAl VA EQAPUOOTOUV EKTTAISEVUTIKA TTPWTOKOANA yia
Bektiotomoinon TNG CUMHOPPWONC.

YAIKO KAl MEOOAOX

Me tuxaio Tpdmo emAéxBnkav ol laTpikoi pakeAot 80
aoBevwv mou gixav el0axBei, katd 1o mMpwTto e§Apnvo Tou
2000, o€ iveupovohoyikd Turpata tou NNOA «H ZQOTHPIA»
pe Sidyvwon el00dou «mveupovia Tng Kovotntagy. Na to
OKOTTO TNG MEAETNG WC TIVEVHIOVIA TNG KOIVOTNTAG OPIoTNKE
n Mapouacia mPOcPaATou SINBAUATOC TNV AKTIVOYpa@ia
Bwpakog o€ dtopo mou Sev voonAelBnke yia omoladn-
ToTE arTia TI¢ TeAeuTaieg Suo eBdouddec kait mapouaiale
TOuAdxloTOV £va armé Ta aKOAOUBA CUUITTWHATA: TTUPETO
>37,8°C ka/n Prixa kay/n amoxpepyn kat/ry Suomvola kay/'n
Bwpakalyia MAEVPITIKOU TUTTOU Kal/1) AEUKOKUTTAPWON
kai/fi dlavonTikr ovyxuon'8. AaBeveic mou Sev mAnpovoav
ToV mapandvw opliouo f Atav avoookatactaApévol (HIV,
kakonBela) n tehikd gixav Sdiayvwon e§6dou AAAn amd
TIVELPIOVIA TNE KOIVOTNTAC ATTOKAEICTNKAY ATTO TN LENETN.
ATTO TOUC 1ATPIKOUC PAKEAOUG KATAYPAPNKAV OTOLXE(D TTOU
apopoucav TNV NAIKI, To GUAO, TO IOTOPIKO KATIVIOUATOC,
OLUVOONPOTNTEC (XPOVIA ATTOPPAKTIKN TTVEUOVOTIAOELa-
XA, cuppopnTikA Kapdlakr avendpKela Kat cakxapwdn
S1aBniTn), mpodiabecikol¢ MAPAYOVTEC Yia €l0pOPNON
(kataxpnon aAKOOA, xprion VOPKWTIKWY, acBEVeleg TOu
KNX kat [NZ) kal mponyoUpevn Xprion KOPTIKOOTEPOEL-
Swv. H oUykplon Twv Kpitnpiwv gloaywyng, Sidyvwong
Kal QVTILETWTTIONG TwV aoBevwv €ytve pe BAon Toug
TIPOTEIVOUEVOUC XEIPIOMOUC amd Ti¢ SieBveic 0Onyieg Tng
American Thoracic Society (1993) ) tn¢ European Thoracic
Society (1998) kal n cuppOPPwon BewprBnke BeTikn av
OUMPWVOUCE HE HIa ammo TIG SUO*?, ZUYKEKPIUEVQ, PENE-
TNONKE N EPAPHOYN TWV TTPOTEIVOUEVWV ATTO TIG 08NYiEC
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KpITnpiwv €l0aywyrng 0TO VOOOKOMEID OTTWG amotuyia
TIPONYOUUEVNG AVTIMIKPOBIAKAG aywyng, NAIKia peyaAv-
TepN TwV 70 €TWV, cuVooLPOTNTEC, SlavonTikr olyxuon,
QVATVEUOTIKI QVETTAPKELQ, EI0POPNON, Taxumvola (>30
avamvoéc/AenTo), aldoduvapikn aotdBela, avaiuio, oeia
VEQPIKN QVETTAPKELQ, coPapr Acukomevia (<4000/mm3), 1
oofapr Aeukokuttdpwon (>20.000/mm?3), kat n mapouaia
oTnNV akTivoypagia Bwpaka ure(WKOTIKAG CUANOYNG, KOL-
AoTnTag i moAamAwy SiNBnUATwv oTov éva 1} Kal 0TOUG
S0o nveupovec. Ooov agopd Ti¢ Sl1ayvwaoTikéG Sladikaaoieg
eNéyxOnke edv SievepyriBnkav: xpwon katd Gram Kal
KaAMEpyela TTUEAWVY, KOANEPYELEG aipaTog, EAEYXOG Yia
100G Kal ATUTTa OTEAEXN, BPOYXOOKOTINGN Kal KAAEPYELEG
BpoyxikoL ekmAupatog i BAL, aktivoypagia Bwpakog Kat
UTTOAOYIOTIKH TOHoypa@ia mveupdvwy (CT). Qa mpémelva
TOVIOTE OTLKATA TN XPOVIKA TIEPI0S0 TTOL APOoPA N UEAETN
Sev Atav Slabéoun n dokipacia avixveuong avilyovou
Legionella ka1 S.Pneumoniae ota oUpa. Ocov apopd Tnv
avTipikpofiakn aywyr SlepeuviOnKe N cUPPOPPWON
OUYKpivovTag To xopnynBév oxrua kat tn SIApKela TG
avTidikpoBlakng Oepameiag pe autd mou gixav mpotaei
oT1G 0dnyieg tng American Thoracic Society i tng European
Respiratory Society mou rjtav S1a8€a01peg KaTA TN XPOVIKN
mepiodo mou agopd n perétn*®. H Bepamneia OswpriBnke
KATAANAN €dv fTav cupewvn HE pia andé Tig duo mpoa-
vagpepOeioeg odnyiec. KaBe AN avTtipikpoflakn aywyn
BewpnONKe WC N CUUUOPPWON).

LTatioTikn avalvon

lNa TN oTatioTikA avaiucn XpnotuornolOnKe To Aoyl-
OUIKS TpOypapua Intercooled Stata 7. H Bepameia omwg
Kal N nAkia e€etdotnkav cav SixoTopog HeTaBANTA (0 pn
SUHPWVA LIE TIC 0dNYieC Kal T CUPPWVA IE AUTEC, UEYAAU-
TEPN N MIKPOTEPN TWV 70 £TWV avtiotolxa). H dokipacia
X2XPNOIHOTIOINONKE 0T LOVOTIAPAYOVTIKA avaiuon yia
va SlepeuvnBei n cUOYETION TNG XOPNYNONG KATAAANANG
Bepamneiag pe KAOe £va amo Ta KPITAPLA EICAYWYNG. XTN
OUVEXELQ, EQAPUOTTNKE TTIOAUTIAPAYOVTIKH AOYAPIOUIKN
avdhuon (stepwise method). H tipr p-value<0,05 opiotnke
WG OTATIOTIKA ONUAVTIKA.

AMOTEAEZMATA

NMepypagikd dedopéva

Tehikd 67 (84%) acBeveic minpoucav ta Kpitripla
évtaéng otn perétn. Onwe @aivetal otov Mivaka 1, To
58,2% Twv acBevwv ntav avdpeg kait 1o 41,8% yuvaike,
ME H€oo Opo nAIkiag (ZA) Ta 58,8 €Tn (18,1). Ot KATIVIOTEC
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MINAKAZ 1. Meplypa@ikd XapoKTNPIOTIKA Twv acOevwv e
TIVEUPOVia TNG KovATNTaG TTou €lorxOnoav yia voonAeia.

Ap1BpOG atopwv 67
Méon nAikia (ZA) o€ étn 58.8 (18.1)
®ulo

AvOpeg 39(58.2 %)
luvaikeg 28 (41.8 %)
Kanviopa (n=61)

Evepyol kamvioTég 38 (62.3%)
TEwC KATIVIOTEC 6 (9.8%)
Mn kamvioTtég 17 (27.9%)
Aapkela voonAeiag (ZA) nuépeg 10.8 (5.7)
AlayvwoTtikn mpooéyyion (n=67)

A/a Bwpakog 67 (100%)
Gram Xpwon Kal KAOANEPYELQ TTTUEAWV 31 (46.3%)
A&ovikn Topoypagia Owpakog 27 (41.0%)
Bpoyxookomnnon 12 (18.0%)
AlpokaNEpyELEC 8 (12.0%)
lohoyikdG ENeyXOG 7 (8.0%)
Ovnroétnta (n=67) 3 (4.5%)

QVTITPOOWTTEVAV TNV TTAEIOPN@Pia TOU TANBUGCHIOU HEAETNG.
H péon duapkela voonheiag (XA) avépyetal og 10,8 (5,7)
NUéPEC evw n Bvntotnta og 4,5%.

X1ov lMivaka 2 mapouctalovtal ol CUXVOTNTEG TWV
TIAPAYOVTWY, TIOU ATTOTEAOUV CUMGWVA LE TIG TTpoava-
pepOeioec 0dnyieg Ta KpITrpla El0aywYNC.

H ouppopewon otic KatevBuvtnpieg 0onyieg

‘Onwc¢ anetkoviletal otov Mivaka 1, Aot ol acBeveig

MINAKAX 2. Yuxvotnteg Kpitnpiwv gl0aywyng ya toug 67
VOONAEUOUEVOUC ODEVEIC e TIVEURIOVIA TNG KOIVOTNTAG

HAikia dvw twv 70 20 (30.8%)
Yuvoonpotntec® 30 (46.2%)
Xwpic avtandkpion oe mponynOeioa 19 (29.7%)
avTidikpoBiakn aywyn (emi 3npepPo)

AwavonTikr ouyxuon 7 (11.7%)
Eiopopnon 9 (14.5%)
AvarveuoTIKN QveMApPKELa 25 (39.1%)
Yne(WKOTIKI GUA\OYH 17 (27.4%)
MoAuvhoPwdng mveupovia 18 (28.1%)

Xpdvia amo@PaKTIKI TIVEULOVOTTABELQ, CUUQOPNTIKH Kapdlakn
QVETIAPKELQ, NTTATIKF AVETTAPKELQD, XPOVIA VEQPPIKT AVETTAPKELQ,
oakxapwdng dapntng
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uroANOnkKav o€ aktivoypapia Bwpaka evw 0to 46% £yive
Gram xpwon Kat KAANEPYELA TTTUEAWV YIa KOWVA LIKPOPia.
AQUN AloKOANEPYEIWVY EYIVE OTO 12% TWV TIEPITTWOEWV.
Emmpoobeta, 10 18% kat 41% twv acBevwv unofArBnkav
oe Bpoyxookomnnon kat CT Bwpakog avtioTolya.

2tov lMivaka 3 mapouacidlovtal Ta avTigikpoflakd
@AppaKa r ot ouvduacpoi TTou Xpnaotpomolrifnkav Kabwg

MINAKAZ 3. Zuxvétnta xopnynOéviwy avTikpoBLakwy gap-
MAKWV Kal cuVOUACUWY TOUC KATA TN voonAeia

Tyxvotnta

AvTipikpoBlako (%)
B-haktdpun 33
MakpoAidn 5
MakpoAidn + B-Aaktaun 16
Kegpahoomopivn 2 rj 3™ yevedcg Kal TTEVIKIAVN 17
B-Aaktaun kat KAvdapukivn 8
B-Aaktdun kat apivoyhukooion 16
Kegpaloomopivn 2 yevedc Kal apivoyAukoaoidn 2.5
Kat KAivoapukivn

Kepahoomopivn 2™ yevedg Kal aptvoyAukoaoiédn 2.5

Kal HOKPOAISN
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KalL n ouxvotnTd Toug. Mia TotKiAia avTilKpoBlaKwy Ta-
PayOVTWV XpNOIUOTIOBNKE OTOV UTTO ENETN TANBUOO
€iTe WG povoBepaneia (38%) gite wg ouUVOLACHOC (62%).To
OUXVOTEPA CUVTAYOYPAPOUKEVO AVTIMIKPORBIakd ATav n
B-Aaktapn wg povoBepaneia (33%) akoAouBoupevn amd
TO oLUVOUACNO KEPANooTIOPIVNG Kal TTEVIKIANVNG (17%)
N Bnta Aaktdung Kat pakpoidng (16%). To 71,6% twv
aoBevwv €Aafe kataAnAn Beparmeia améd Ty TPWTN pHépa
voonAeiac. Neploodtepol amod 1o 85% Twv acBevwy ou
gixav AdBel apxikd TNV KAatdAnAn aywyn cuvéxioav va
N AapBdavouyv kat tnv TpiTn Hépa voonheiac. Xopriynon
NG EVOEIKVUOUEVNC AYWYNE TNV TTPWTN MéPa voonAeiag
OUOXETI(ETAI OE OTATIOTIKA ONUAVTIKS BaBuo pe ouvéxion
AWNE NG Kat tnv 3n pépa voonAeiag (p<0,001) (oToixeia
mou Sev éxouv epIAN@OEi oTov Mivaka).

2tov [ivaka 4 amelkoviovtal ol OXeTI{OMEVOL LIE TOUG
aoBeveic mapdyovTeg ol omoiol KATA TNV NUEPA TNG ElOA-
YWYNG emnpedlouv TN CUPPOPPWON TWV TIVEUOVOAOYWV
oTi¢ KateuBuvtrpieg Odnyieg. Avapeoa oTIC TTAPAPETPOUG
N HeyaAUTEPN Twv 70 €TWV NAIKia, n dlavonTikr ouyxuon, n
€1l0pOPNON, N AVATIVEVOTIKN AVETIAPKELA Kall N TTOAUAOPBwW-
dn¢nveupovia, SlamotwOnke OTL AMOTEAOUV ONUAVTIKOUG
TapdyovTeC KIvOUVOU Yla TTApEKKALON ATt TNV TTPOTEIVO-
pevn amé Tic Odnyiec Bepamneia pe OR: 0,2 (95%Cl: 0,1-0,6,
p=0,004), 0,04 (95%Cl: 0-0,4, p=0,004), 0,04 (95%Cl: 0-0,3,

MINAKAZX 4. Mapdyovteg mou cuoxeTiovTal he Tn oupuépewon oti¢ KateuBuvtrpleg Odnyieg (we mpog 1o BepameuTiké oxrua)

KaTA TNV NUEPA TNG ELCAYWYNS

N Aywyn cOppwva pe Tig 0dnyieg (%) OR (95%Cl)* p-value
HAIkia avw Ttwv 70 eTwv NAI 20 9 (45,0 0,20 (0,10-0,60) 0,004**
OXI 45 37(82,2)
>uvoonpPoTNTEG NAI 30 21(70,0) 0,80 (0,30-2,40) 0,701
OXI 35 26 (74,3)
MponynOBeica avtipikpoflakn aywyn NAI 19 14 (73,7) 1,00 (0,30-3,40) 0,977
OXI 45 33(73,3)
AwavonTikr ouyxuon NAI 7 1(14,3) 0,04 (0,00-0,40) 0,004**
OXI 53 43(81,1)
Ewopdonon NAI 9 1(11,1) 0,04 (0.00-0,30) 0,002**
OXI 53 42(79,3)
AvamnveuoTIKN avemdpKeld NAI 25 14 (56,0) 0,30(0,10-0,87) 0,027**
OXI 39 32(82,1)
Yne{wKoTIKr GUNOYN NAI 17 14 (82,4) 2,30 (0,60-9,40) 0,233
OXI 45 30(66,7)
MoAuAoBwdng mveupovia NAI 18 7 (38,9) 0,10 (0,04-0,50) 0,001**
oXI 46 38(82,6)

*95% Cl = 95% confidence interval, OR=odds ratio, ** p<0.05
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p=0,002), 0,3 (95%Cl: 0-0,87, p=0,02), 0,1 (95%Cl: 0,04-
0,50 p=0,001), avtioTotxa. Y& TOAUTIOPAYOVTIKI) avaAucn
TIPOTUTIWHEVN Yia TNV NAIKIia, N elopo@non avadeixdnke
0 TTLO CNUAVTIKOG aveEaptnTog mapdyovtag Kivouvou yla
N N cuppépewon otic BepamneuTikég odnyiec (OR: 0,05,
95%(Cl:0,005-0,450, p=0,008). 10 CUYKEKPIUEVA AOOEVEIC
HE el0po@non Atav 95% Atyotepo mbavé va Adfouv tnv
evdelkvudevn Bepareia yia veupovia Tng KovotnTag oe
oUYKpPIoN JE auTolG TTou Sev eixav l0pd@NaON, LETA amd
€\eyxo yla Tnv nAia. TEAog, dev UTTHPXAV KATAYPAUUEVES
TIANPOYOPIEC OTOUC 1ATPIKOUE PAKENOUC TWV acBevwv
OXETIKA UE TTPONYOUHEVO €PPBOAACHO KATA TOU 10U TNG
ypimng kat Tou S. pneumoniae, rj yia tov TUTO avtifiwong
TTOU TUXOV EAafav TIpLV TNV El0AYWYI TOUG.

2YZHTHXH

O okomd¢ NG TaPoUCaG MEAETNG ival va SlEpEUVIOEL
N CUMMOPPWON TWV ENAAVWY TIVEUIOVOAOYWVY CE CU-
YKEKPIUEVeG odnyieg yia tn dlaxeipion Twv acBevwy pe
TIVEUHOVia TNG KovoTnTag mou Xpri{ouv voonAegiag Omwe
EMMONG, VO LENETIOEL TOUG TIAPAYOVTEG TOUC OXETI(OMEVOUG
e Toug aoBeveic ol omoiot emOPOUV 0TNV EPAPHOYH TWV
odnylwv. Extetapévn avaokémnon otn diebvr BipAloypa-
@ia £de1€e 0TI péxpL oTIYUnG Oev €xel Sie§axBei mapduola
MENETN OTN XWPA HAG. ZUPPWVA LE TO AMOTEAECUATA HAG,
70 71% Twv acBevwv éAafe katd Tnv el0aywyr| Tou Bepa-
meia oUPPWVN UE TIC 0ONYiEC. AKOMA HEYANUTEPA TTOCOOTA
CUPPOPYWONC SlamotwOnkav ooV agopd ta Kpithipla
El0AYWYNC KAl CUYKEKPIEVEC SIOYVWOTIKEG ECETATEIC [IE
e€aipeon TIC KAOMNIEPYELEC AiaTOC KAl TITUEAWV. Agv UTTTP-
Xav S1aBéoipeg TANPOPOPIeg OTOUC IATPIKOUG PAKEAOUC
yla ePBOAIAGHOUG KAl YIa TNV AVTIPIKPOBLOKT aywyr, TTou
TUXOV €Aafav TPV TNV €l0aywyn Toug. AVAUESA OTOUG
OXETI(OUEVOUG e TOUG A0BEVEIC TTAPAYOVTEC, N UEYONUTEPN
Twv 70 10V nAKia, n SlavonTikr olyxuon, N El0pOENaON, N
QVATTVEUOTIKH AVETTAPKELD Kal N TToAuAoBwdNn¢ mveupovia,
SlamotwOnke 4TI amoTeAOUV ONUAVTIKOUC TAPAYOVTEC
KIv&UVOU yla TTAPEKKALON ATTO TNV TTPOTEIVOUEVN ATIO TIG
KateuBuvtrpieg O8nyieg avTipikpoBlakn aywyn, Me Tnv
€l0pdPNOoN va amoTeAEl TOV ONUAVTIKOTEPO TTAPAYOVTA.

Ano tn 61e6vn BiBAoypaia, To TOCOOTO CUUOP-
Pwong Twv laTpwv oTic KateuBuvtrpleg Odnyieg yia
TNV QVTILETWTTION TWV A0BEVWVY UE TIVEUHOVIA TNE KOl-
voTtntag mou xprj{ouv voonAeiag Kupaivetal amo 47,9%
péxpL 100%%'7, TtV mapoloa UEAETN TO TOCOOTO TwV
EANAVwV mveupovoldywv ou akoAouBouoe Ti¢ Bepa-
TMEUTIKEC 0dnyiec umoloyioTnke o€ 71,6% Yyla TO €T0G
2000, TooO0TO CNUAVTIKG eV TTou Ba umopouoe OUwWE va
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BertiwOei mepartépw. Ta amoteAéopata eival mapopola
ME QUTA TTOU AvVaPE£POVTAL ATTO AANEC EUPWTTATKEG XWPEG
onwc n lomavia, 61mou n cupPdPPwWaon ayyilel To 80%>1%™,
TNV AUEPIKAVIKA NTTELPO, €XEL KATAYPAPEL LEYAAUTEPN
ETEPOYEVELQ, N OTToia TOIKIANEL Ao 58% €w¢ 90%'°2°,
>1ov Kavadd, n cuppdpewon umohoyiletal 6to 80%, evw
otn XA 010 46%'5%7, AuTéc ot Slagpopéc amodidovtal o€
TTAPAYOVTEG OXETI{OPEVOUG E TOUG lATPOUG, OTTWG Yid
TaPAdelyua S1apopEC TNV EVNUEPWAN OGOV APOPA TNV
umapén odnylwv, 0Ttn SIAPOPETIKH TTIPAKTIKI OTA UEYAAA
VOOOKOEIO TTOU armoTeAoUV KévTpa ekmaidsuong (mave-
TMOTNUIAKA 1} hn) o€ oxéon Ue Ta urtélotira, otnv kabo-
Snynon mou mapéxetal amd Toug avwtePoug o€ Babuida
LATPOUG KAl OTNV EUTTELPIC OTNV AVTIUETWTTION A0OEVWV e
TIVEUHOVia TNG KovotnTag' 22, EmmAéov, ol e18IKEVOUEVOL
Kal Ol TTVEUOVOAOYOL TTOU aoXOAOUVTAL UE TNV eKTTaidEL-
on epgavifouv UYPNAOTEPO TTOCOOTO CUMMOPPWONG O
ouyKplon pe aMoug €181Koug TTou avTipeTwmi(ouv TNV
TIVEUHOVIA TNG KOvOTNTAG' . To KUPLO EMIXEIPNHA TNG KN
OUHMMOPPWONG OTIC OepameuTIKEC 0Onyieg Eival OTLAUTEC
Sev TAPEXOLV ATTAVTHOEL OTIG TTEPITTWOELG TTOU Sev avT-
oTolXoUV anmdAuTta oTa KpLtrpla Twv aAyopiBuwv* 2, Map’
OAa auTd, ol 08NYIEC £XOUV KATAPEPEL VA OPYAVWGOULV TNV
TEPAOTIA TTOCOTNTA TWV TTANPOPOPIWY, VA LEIWCOLV TIC
EMITAOKEC TNG TTVEUHOVIAE TNE KOWVOTNTAG KAL VA EIWOOUV
To KOOTOG, XWpIc BERata va TiBetal O¢pa umokatdotaong
NG KAIVIKAC Kpionc®.

21N BiPAoypagia, To 30% NG N KATAAANANG avTL-
HETWTTIONG £XEl CUCXETIOTEI UE TN povoBepareia pe véag
YEVIAC HAKPOAiISec?. XN Sikn pag opada acBevwy, To
TTOCO0O0TO TToU BPEOnKE fTav MOAU XaunAo. Autd Ba uro-
POUCE VA AVTAVAKAA yVWON YA TNV avTOXH OTEAEXWV TOU
S. pneumoniae oTIC HAKPOAISEG, n omoia otnv EANGSQ,
oUHPWVA UE veoTepa embnpoloyikd Sedopéva ayyilel to
30,3%2%31. ATté TNV AAAN HEPL, e BAon Ta evpApaATA TNG
MENETNG Hag Ol apvOYAUKOGISEG €xouv Xpnolpomotndei og
ouvduaoTikn Bepaneia pe aMa avtiloTika o éva a&lo-
ONUEIWTO TTOCOGTO A0BEVWY, MOAVOTATA WG «AEIPAVO TNG
mapAadoaong» amo TNV TPo odnYLWV emoxn, TEpiodo Katd
TNV omoia 30% ue 40% twv acBevwv AauBave Bepaneia
M€ apvoyAuKkooidn yla veupovia tTng kovotntac?,

‘Ocov agopd TN CUMHOPPWON TWV EAAAVWY TIVEU-
MOVOAOYWV pE Ta S1ayVWOoTIKA KPITHPLa TNG TIVEVPIoVIaG
NG KovoTNTAG MOV TIpoteivouv ot ATS (1993) kat ERS
(1998) autr Bpébnke va gival peyaluTepn og cUYKPLON
Me TNV avtioTtolxn mou agopd tn Bepaneia pe e€aipeon
N AP KOAMEPYEIDV TITUEAWV KAl A{ATOC. Z€ AUTH TNV
TIEPIMTWON, UOVO O€ pia peloPn@ia acBevwv éyivav auTtég
ol SlayvwoTikéG €eTAOELG, YEYOovOG TTou Ba pmopouoe
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va amodoBei oTtnV KAIVIKY EUTTEIPIA TWV 1ATPWV Yid TNV
TIEPIOPIOPEVN CUVEICPOPA TWV KAAIEPYEIWV AipATOC
Kal TTUEAWV OTNV TIVEURIOVIA TNG KOWVOTNTAG' 32, MeNé-
TEC AMO ANNEG XWPEC avagépouv LPYNASTEPA TTOCOOTA
6oov agopd TN APn KaAAEpyElwv aipatog (amd 57%
péxpL 83%), av kal SlamoTtwvouv &TL Ol TIVEUIOVOAOYOL
{ntouv Aydtepeg KAANEPYELEG QILATOC OE OXEON UE TIG
AMEG €10IKOTNTECEAA, ATIO TA EVPAATA TNG LEAETNG HAG
TIPOKUTITEL OTL amatTeital peyaluTtepn enaypunvnon 6Gov
a@opd TN ANYN SetyUdTwy, OTTWE KAAIEPYELEC AIATOC KAl
mTuéAwy, Ta omoia Ba pmopovcav va mapéxouv a&lomotn
Tautomoinon maboyovwy TNE VEUHOVIOE TNG KOIVOTNTAC
O€ 1A ETTOXH TTOU N AVTOXH OTA AVTIHIKPOBIAKA amoTeAE(
ONOéVa EVTEIVOUEVO TTIPORANUO™,

Aiya dedopéva undpxouv yla Tny emidpacn Twv mapa-
pé€Tpwy mou oxeTi(ovTal pe Tov aoBevr 0Tn GUPHOPPWON
oTIC 0ONYiEC yla TNV AVTIPETWTTION TNG TIVEUMOVIAC TNG
kolvotnTac. Baoi{opevol ota amoteAéopatd pag, n nAikia
peyaAUTePN TwV 70 €TWV, N SlavonTiKr) cUyxuon, N E10PO-
(non, N AVATIVEUOTIKA AVETTAPKELA Kal n TOAUAOBwSENG
mveupovia, dtamotwOnkav ott amote oLV a&loonueiw-
ToUug OeikTeC TMPOBAEYNC XAUNANG CUUUOPPWONG OTIC
Bepameutikég odnyiec. Ztn BiAoypaia, £xel pavei O6TL
01 OUVOONPOTNTEG, KUPIWG oakxapwdng Siafntng, xpdvia
QATTOYPAKTIKF TTVEUUOVIKH] VOOOG, VOO LOTA TOU KEVTPIKOU
VEUPIKOU OUCTIMATOC KL TWV VEQPWV LTTOSIMAactalouv
oxeSOV TN CUMHOPPWON OTIG 0dNYiEC XWpIC pia pavepnr
altiohoylkn €€ynon evw ta mooooTd yivovtal akdua
XElPOTEPQ OTAV Ol aoBeveic mapouactdlovTal UE IGTOPIKO
mpdoEATNG XPNONG AVTIHIKPORIaKWV'®2, Ta amoTtehé-
OUOTA HOG VAl O CUPQWVIA UE TIPONYOUMEVEG MENETEG
Kat Ba pmopovoav va epunveUTOUV amd To Yeyovog OTl
MeyalUTEPNC NAIKIag aoBeveic e VeUOVIA TNG KOWVO-
TnTag mapoucidlouv cuvoonpPOTNTEC Kal 1o cofapn
KAWVIKN €lkOva®s?, To yeyovdg auto mbavd avédvel Tnv
AVOOQAAELD TWV lATPWV Kat 0dnyei oTn xprion Hia mo
gupeiag avtipikpofiakng Bepaneiag amd autr Tou ou-
oTrvouv ol odnyiec.

STIC TEPIOOOTEPEC MENETEC TA TOCOOTA BvnTdTNTAC
Y10 TOUG a00&VE(C e TVeUOVia TN KOVOTNTAG TTOU XPH-
Couv voonAeiag kupaivovtal and 8,9% £wg 14%'%1>18 H
BvNTOTNTA TWV A0OEVWV PEIWVETAL OTAV N GUPPOPPWON
oTig odnyieg ivat vPNAR'E. H pewpévn Bvntotnta MoU
SiamotwOnke otnV Mapouoa HeAETN Oa umopoloe va
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amodoBei ota uPnAd MOGOOTA CUUHOPPWONC Kal OTO
YEYOVOC OTI KavEvag amo Toug aoBeveic mou mephapPa-
VOVTAL OTNV UEAETN SeV XPEIAOTNKE ElCAYWYN O€ povada
evTaTIKNAG Oepaneiag. EmmAéov, mapoAo mou o Seiktng
PORT rj PSI?83° §ev ummoloyioTnKe KATA TNV €l0aywyn,
mepimou o 80% Tou untd HeAETN MANBUoUOL MAnpoUCE
TOUAAXIOTOV éva ammd Ta KPITHPLA EI0Aywyrig TOU CUCTH-
vovtal and Ti¢ 0dnyiec’. Agv UTTOPOUE VA OTTOKAEICOUE
To evleXOUEVO pia peloPn@ia aoBevwv Tou elorxBnoav
XWPIC va mAnpoUV Ta amapaitnTa KPLITAPLO KAl ETOUEVWE
gixav pikpodTEPN BvntdTnTa Va cUVERANNaV 0TN XapNnAR
BvntéTnTa TOL SIATMOTWOAE.

Ouatpikoi pakeNoL Tepleixav ENAXIOTEG TTANPOPOPIES
Y10 TUXOV TTPONYOUUEVO €UBOMACUO AANG Kal TOV TUTIO
avTIRIOTIKWY TTIOU EiXav XpNoloTToINBEi TPV TNV Eloaywyn.
2 & piamepiodo avénong TG EMPAvions avtoxng twv mabo-
YOVWV OTa aVTIUIKPORIaKA, o1 vedTEPEC 0ONYieC cuaTrVOUV
OTIL 01 A0BEVEIC PE TIVEUPOVIA TNG KOWVOTNTAG, TTIOU £XOUV
BepameuOei pe avtifloTika péoa oTig Mponyouueveg 90
NUEPEC amo Tn voonAeia Toug, Sev mpémel va Adfouv Tnv
iS1a katnyopia avtifloTikoU e TNV apxikn Bepameia’. H
MENETN pag empPePalwvel TOCO avaykaia Tav n mpoodrkn
aUTH OTIG TTPOOPATEG 00NYieg, KaBWG umdpyouv evdei-
&e1g 011 o1 ENAnvEG Tveupovoldyol TOUAAXIOTOV KATd TO
npoo@ato mapeAOov Sev mepAdufavav tnv mapandvw
TANpo@opia katd Tnv emAoyn TNG KAtdAnAng Beparneiac.

H mapouoa pehétn mapouatalel KAmoloug meplopl-
OMoUC, OTIWG YIA TTAPASELY LA O AVASPOIKOC XAPAKTAPAS
KOl O TIEPLOPIOHUEVOC APIOUOC aaBeVWY TTOU HEAETHONKAV.
MNMapoAo mou Ta amoTteAéoNATA pag S1amoTwvouV Hia
Betiki] 0TdoN TWV EANAVWV TIVEUPOVOAOYWV ATTIEVAVTI
oTIC 08nyieg, uTapxel pia afloonueiwtn eTepoyévela
oTNV TPOCHAWGN O€ TIOIKIAOUG TOWEIC auTwv. EmmAéov,
n 4N cUMUGPPWon oTig 0dnyieg emnpeadetal OxL HOvo
amd 1aTpIKkoug TapdyovTeg, AN Kal armd mapAayovTeg
mou oxetiovtal pe Toug aoBeveic pe TNV nAikia kat Tnv
Tapoucia mapayovtwv mou podlabéTouv og elopdPnon
Va armoTEAOUV TOUG TTIO ONUAVTIKOUG amd autolc. AuTh
n yvwon 6a pmopouoe va 0dnynoel os epaITépw PeATi-
WOoN NG KAVIKAG AVTIPETWTTIONG €SO ATTO EKTTAIOEVUTIKNA
mapépPacn pe oTOX0 aKOPA KAOAUTEPN CUUUOPPWON.
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SUMMARY. OBJECTIVE: Multiple international studies have shown
that the adherence of chest physicians to guidelines is variable. In
Greece there is lack of information on this subject. An epidemiological
study was conducted to evaluate the temporal trends of the adherence
to guidelines of Greek chest physicians. Retrospective assessment
was made of their degree of adherence to international guidelines
for the management of patients hospitalized for community acquired
pneumonia (CAP) and the patient-related factors that influence this.
METHODS: The medical records were studied of 80 randomly selected
patients admitted to the Chest Diseases Hospital of Athens in the first 6
months of 2000 with a presumptive diagnosis of CAP. Epidemiological
and clinical data and information on admission criteria, diagnostic
procedures and antibiotic treatment were collected from those
fulfilling the diagnostic criteria for CAP. The appropriateness of the
recorded procedures and treatment was evaluated in comparison
to the CAP guidelines that were in use during the study period.
Odds ratios (OR) for associated factors were calculated (the lower
the OR value the lower the degree of adherence). RESULTS: During
the study period 67 eligible patients, with a mean age of 58.8 years,
were identified. The rate of diagnostic procedures ranged from 100%
for chest X-ray to 12% for blood culture. About 71% of patients had
received appropriate antibiotic treatment on admission. An age of
above than 70 years, altered mental status, aspiration, respiratory
failure and multilobar pneumonia were found to be significant
predictors of inappropriate therapy with ORs of 0.2 (95% ClI: 0.1-
0.6, p=0.004), 0.04 (95% Cl: 0-0.4, p=0.004), 0.04 (95% CI: 0-0.3,
p=0.002), 0.3 (95% Cl: 0-0.87, p=0.02), and 0.1 (95% CI:0.04-0.50,
p=0.001) respectively. Aspiration was the most important factor for
non-adherence on multivariate analysis adjusted for age (OR:0.05,
95% Cl: 0.005-0.45, p=0.008). CONCLUSIONS: The adherence to CAP
management guidelines was not grossly unsatisfactory but room for
improvement was revealed. Pneumon 2011, 24(4):361-367.
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INTRODUCTION

Community acquired pneumonia (CAP) constitutes
a serious health problem because of its high incidence,
which in the USA and Europe reaches 160x10° cases per
year, with considerable morbidity and mortality'2 In
Spain it has been estimated that the financial burden of
patients hospitalized with CAP approximates €115 million
per year?.Since the early 1990s various relevant scientific
societies have developed clinical guidelines on patients
with CAP in an effort to optimize their management. These
documents include a large amount of evidence-based
information on diagnostic recommendations, discussion
about which patients should be admitted to the hospital
and which to the intensive care unit (ICU), summaries of the
most likely pathogens and their susceptibility profiles to
antimicrobial agents, preventive strategies for patients at
risk for CAP and, most important, algorithms for the ideal
implementation of initial empirical treatment'*°, Although
several studies have shown that the administration
of antibiotic therapy in accordance with the current
recommendations can improve pneumonia-related
morbidity and mortality, and also reduce the duration
of hospital stay and health care costs, the adherence of
chest physicians to these recommendations presents
considerable heterogeneity?'*'. Furthermore, it is not
known whether adherence is influenced by professional
and hospital factors only, or also by patient characteristics,
such as comorbid conditions and the initial severity
of disease. A retrospective epidemiological study was
designed to evaluate the temporal trends of the adherence
of Greek chest physicians to the current recommendations
for the management of CAP, preliminary to applying a
prospective protocol for improving their adherence to
CAP guidelines. The aims of this study were to evaluate
the adherence of chest physicians to specific guidelines
for the diagnosis and empirical treatment of patients
hospitalized with CAP and to identify patient-related
factors among the admission criteria that may influence
the adherence to treatment guidelines.

MATERIAL AND METHODS

Random selection was made of the medical records
of 80 patients admitted to the Pulmonary Departments
of the “SOTIRIA" Hospital for Chest Diseases in Athens,
Greece in the first six months of the year 2000 with an
admission diagnosis of CAP. For the purposes of the
study, CAP was defined as new infiltrate(s) on the chest
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X-ray of a patient who had not been hospitalized for any
reason during the previous two weeks, and with at least
one of the following symptoms of lower respiratory tract
infection: fever >37.8°and/or cough, and/or sputum and/
or dyspnoea, and/or pleuritic pain, and/or leukocytosis,
and/or mental confusion’®, Patients not fulfilling the above
definition, and those with severe immunosuppression
[Human Immunodeficiency Virus (HIV) positive status,
malignancy] and/or a definitive diagnosis other than
CAP, were excluded from the study. Information on
age, gender, smoking history, comorbidities [chronic
obstructive pulmonary disease (COPD), congestive heart
failure, and diabetes mellitus (DM)], risk for aspiration
(alcohol or drug abuse, cerebrovascular disease) and
previous use of corticosteroids was retrieved from the
medical records. The criteria for hospital admission, such
as failure of previous antibiotic treatment, age over 70
years, comorbidities, mental confusion, respiratory failure,
history of aspiration, tachypnoea (>30 breaths/min),
haemodynamic instability, anaemia, acute renal failure,
severe leucopenia (<4,000/mm3) or severe leukocytosis
(>20,000/mm?), and the presence on chest X-ray of pleural
effusion or cavitation or multiple infiltrates on both lung
fields, were also recorded and evaluated*®. Concerning
the diagnostic procedures, the following parameters were
studied: sputum Gram stain and culture, blood culture,
serology testing for viruses and atypical agents, fiberoptic
bronchoscopy and cultures of bronchial secretions or
bronchoalveolar lavage (BAL), chest X-ray and computed
tomography (CT) of the chest. The urine antigen test for
Legionella and Streptococcus pneumoniae was not available
at the time of the study. The type and duration of antibiotic
therapy and the proportion of patients who were treated
according to clinical practice guidelines were examined.
The appropriateness of the treatment was derived by
comparing the therapeutic options found in the patients’
records with those developed in the CAP Guidelines of
the American Thoracic Society (ATS)* and the European
Respiratory Society (ERS)® that were in use during the
study period. Treatment was considered appropriate if
it adhered to these Guidelines. All other regimes were
considered non-adherent to guidelines.

Statistical Analysis

Statistical analyses were performed using the
Intercooled Stata 7 software programme. Therapy and
age were treated as binary variables (0: not according to
guidelines, 1:in accordance with guidelines, and greater
orless than 70 years, respectively). The x? test was used in
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univariate analysis to assess the relationship of appropriate
therapy on admission with each of the admission criteria,
following which multivariate logistic regression was
applied. The stepwise method was used the selection of
the best model describing the study data, and ORs were
calculated (the lower the OR value the lower the degree
of adherence).
A p-value <0.05 was deemed significant.

RESULTS

Descriptive data

In total 67 (84%) patients fulfilled the selection criteria
and were included in the study. As shown in Table 1,
58.2% of the patients were men and 41.8% were women,
with a mean age of 58.8+18.1years, whilst most of them
were smokers (only 27.9% had never smoked). The mean
duration of hospitalization was 10.8+5.7 days and the
fatality rate was 4.5%.

Table 2 summarizes the frequencies in the study
population of the admission criteria proposed by the CAP
Guidelines in use during the study period*°.

Adherence to management guidelines

As shown in Table 1, all patients underwent chest
X-ray on admission, but only 46% of them had a sputum
Gram stain and culture examination. Blood cultures were
obtained in 12% of patients. Fiberoptic bronchoscopy
and CT of the chest were performed in 18% and 41% of
patients respectively.

Type of antibiotic treatment administered is
summarized in Table 3. Various antimicrobial agents
were used in the study population, either as monotherapy
(38%) or as combination therapy (62%) during their whole
hospital stay. The most frequently prescribed antibiotic
regime (33%) consisted of a beta lactam as monotherapy
followed by the combination of a cephalosporin and
penicillin (17%) or a beta lactam and a macrolide (16%).
Overall 71.6% of the patients received appropriate
treatment on the first day of hospitalization. More than
85% of the patients who initially received appropriate
treatment continued to receive appropriate treatment
the third day of hospitalization. Appropriate treatment on
first day of hospitalization showed statistically significant
positive association with appropriate treatment on the
third day of hospitalization (p<0.001) (data not shown).

Table 4 presents patient-related parameters associated
with the adherence of chest physicians to treatment
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TABLE 1. Characteristics of patients with community acquired
pneumonia (CAP) admitted to the hospital (n=67)

Subjects (n=67)

Mean age (years) 58.8 +18.1
Gender

Male 39(58.2 %)
Female 28 (41.8 %)

Smoking history (n=61)

Current smokers 38 (62.3%)
Ex smokers 6 (9.8%)
Non smokers 17 (27.9%)
Duration of hospitalization (days (n=67) 108+ 5.7
Diagnostic assessment (n=67)

Chest X-ray 67 (100%)
Sputum Gram stain and culture 31 (46.3%)
Computed tomography of the chest 27 (41.0%)
Fiberoptic bronchoscopy 12 (18.0%)
Blood culture 8(12.0%)
Serology testing for viruses 7 (8.0%)
Fatality (n=67) 3 (4.5%)

TABLE 2. Frequencies of hospital admission criteria in study
patients with community acquired pneumonia (CAP) (n=67)

Age over 70 years 20 (30.8%)
Coexistence of a chronic debilitating disease* 30 (46.2%)
No response after 3 days of prior 19 (29.7%)
antibiotic treatment

Confusion or decreased level of consciousness 7 (11.7%)
Aspiration 9 (14.5%)
Respiratory failure 25 (39.1%)
Pleural effusion 17 (27.4%)
Multilobar pneumonia 18 (28.1%)

*Chronic obstructive pulmonary disease, congestive heart
failure, chronic liver disease, chronic renal disease, diabetes
mellitus

guidelines on the day of admission. Among these,
age above 70 years, a history of altered mental status,
aspiration, respiratory failure and multilobar pneumonia
were found to be significant independent factors for
inappropriate therapy on the day of admission with
ORs of 0.2 (95% Cl: 0.1-0.6, p=0.004), 0.04 (95% Cl: 0-0.4,
p=0.004), 0.04 (95% CI: 0-0.3, p=0.002), 0.3 (95% CI: 0-0.87,
p=0.02), and 0.1 (95% Cl:0.04-0.50, p=0.001) respectively.
In multivariate analysis adjusted for age, aspiration was
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TABLE 3. Use of antibiotic therapy during hospitalization of
patients with community acquired pneumonia (CAP) (n=67)

Frequency

Antibiotic agent(s) (%)
B-lactam 33
Macrolide 5

Macrolide plus B-lactam 16
Cephalosporin 2nd or 3rd GCS plus penicillin 17
B-lactam plus clindamycin 8

B-lactam plus aminoglycoside 16

Cephalosporin 2" GCS plus aminoglycoside plus 2.5
clindamycin

Cephalosporin 2™ GCS plus aminoglycoside 2.5
plus macrolide

found to be the most significant independent risk factor for
non-adherence to treatment guidelines (OR: 0.05, 95% Cl:
0.005-0.450, p=0.008). Specifically, patients with aspiration
were about 95% less likely to receive appropriate treatment
for CAP than those without aspiration, adjusted for age. No
information was available on the records either on prior
immunization against influenza virus and S. pneumoniae,
or on the use of antibiotics prior to admission.
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DISCUSSION

The aims of this study were to assess the adherence of
chest physiciansto specific guidelines for the management
of CAP in hospitalized patients, and to identify patient-
related factors influencing optimal application of
treatment guidelines. No such study had been previously
conducted on the practices of Greek chest physicians.
In this study population about 70% of the patients were
treated according to the recommendations of international
CAP Guidelines on admission. Even higher adherence
rates were found for admission risk factors and specific
diagnostic procedures, with the exception of blood and
sputum cultures. No information was available in the
hospital records on immunization and use of antibiotics
prior to admission. Among patient-related parameters,
age above 70 years, a history of altered mental status,
aspiration, respiratory failure and multilobal pneumonia
were found to be significant independent risk factors for
inappropriate therapy, with aspiration being the most
significant.

Therate of adherence to guidelines for the management
of hospitalized patients with CAP reported in other
countries ranges from 47.9% to 100%?"%’. The rate of
adherence to treatment guidelines of 71.6% found in the
present study is fairly high by these standards, although

TABLE 4. Factors influencing adherence to treatment guidelines on the day of admission of patients hospitalized with community

acquired pneumonia (CAP) (n=67)

N Recommended treatment (%) OR (95%Cl)* p-value
Age over 70 years YES 20 9 (45.0) 0.20 (0.10-0.60) 0.004**
NO 45 37 (82.2)
Comorbidities YES 30 21 (70.0) 0.80 (0.30-2.40) 0.701
NO 35 26 (74.3)
Prior antimicrobial treatment YES 19 14 (73.7) 1.00 (0.30-3.40) 0.977
NO 45 33(73.3)
Mental confusion YES 7 1(14.3) 0.04 (0.00-0.40) 0.004**
NO 53 43(81.1)
Aspiration YES 9 1(11.1) 0.04 (0.00-0.30) 0.002**
NO 53 42(79.3)
Respiratory failure YES 25 14 (56.0) 0.30(0.10-0.87) 0.027**
NO 39 32(82.1)
Pleural effusion YES 17 14 (82.4) 2.30 (0.60-9.40) 0.233
NO 45 30 (66.7)
Multilobar pneumonia YES 18 7 (38.9) 0.10 (0.04-0.50) 0.001**
NO 46 38(82.6)

*95% Cl = 95% confidence interval, OR=0dds ratio, ** p<0.05 was considered statistically significant
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it leaves ample room for improvement. It parallels those
in recent reports from other European Countries, such as
Spain where adherence reaches 80%2'%'°. In the American
continent greater heterogeneity is encountered, with
rates varying from 48% to 90%'9%°; In Canada, adherence
is around 80%, whereas in Chile it is 46%'%’. This variation
is mostly explained by physician-related factors, such as
differences in awareness of the presence of guidelines,
the different practices between large teaching/university
hospitals and others, the lead provided by the senior
doctors, and the amount of experience in treating CAP in
inpatients'’?2, There is evidence that trained and trainee
pneumonologists show a higher rate of adherence to
guidelines than other specialists treating CAP'.The major
argument given for not following treatment Guidelines
is that they do not provide answers to problems not
fitting the strict patterns of the algorithms?*?. The
international CAP Guidelines, however, have managed
to organize a huge amount of information, which has led
to improvement of CAP-related outcomes andlowering
of costs in comparison to alternative treatment regimes,
without implying replacement of clinical judgment?®.

In the literature, 30% of reported inappropriate
treatment is associated with monotherapy with advanced-
generation macrolides?, In the patients of the present
study, the rate of such treatment was found to be very low.
This could reflect current knowledge of the epidemiological
data on resistance profiles of S.pneumoniae to macrolides
in Greece, showing resistance rates as high as 30.3%?°3'. On
the other hand, aminoglycosides were used in combination
therapy with other antibiotics in a significant number of
patients in this study, probably as a relic of the tradition
of the pre-guidelines era, when 30-40% of inpatients were
reported to be given aminoglycoside therapy for CAP%.

Concerning the investigational parameters of the CAP
Guidelines, adherence rates to recommendations were
higher compared to the treatment section, reflecting
how well they represent empirical clinical knowledge.
The exception was for blood and sputum cultures; in
this study only a minority a patients underwent these
diagnostic procedures, which could be attributed to the
awareness of physicians of the low yield of blood and
sputum cultures in CAP32 Studies from other countries
report much higher rates of adherence for blood cultures
(ranging from 57% to 83%), although it is noted that
respiratory physicians perform fewer blood cultures than
the other specialists®*34. The findings of this study suggest
that greater use of blood and sputum culture may be
warranted, that could provide reliable identification of
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CAP pathogens, in an era of emergence of multi-drug
resistant bacteria®.

There is sparse documentation of patient-related
parameters that may possibly influence the adherence
to guidelines for the treatment of CAP. The study results
show that patient age over 70 years, a history of altered
mental status, aspiration, respiratory failure and multilobar
pneumonia were significant predictors of low adherence
to treatment guidelines. In the international literature it is
reported that comorbidity (mainly DM, COPD and central
nervous system and renal disorders) almost doubles
the lack of adherence to guidelines without any other
obvious aetiological explanation. Rates of adherence
are even lower when patients have a history of recent
use of antibiotics'®%, The findings of the present study
are in agreement with others and reflect the fact that
older patients with CAP due to aspiration have more
concomitant disease and usually present with a more
serious clinical picture®**”. This may increase the insecurity
of the treating physicians, leading to the use of a broader
spectrum antibiotic treatment than that recommended
by CAP Guidelines.

In most studies mortality rates for hospitalized patients
with CAP range from 8.9% to 14%'%'>'8. The mortality is
reported to be significantly lower in the group of patients
for whom adherence to guidelines was higher'®. The low
fatality rate in the patients of this study could be attributed
to the high adherence rate to CAP guidelines, but also to
the fact that the condition of no study patient necessitated
ICU admission. Although neither the PORT nor the PSI
index®3° was calculated on admission, almost 80% of
the study population fulfilled at least one of the CAP
Guidelines admission criteria®. The possibility cannot be
excluded that some of the study patients were admitted
despite not fulfilling the criteria of the guidelines for
hospitalization, and thus had a lower mortality risk, which
may have influenced the final fatality rate.

The review of the patients’ hospital records revealed
very little information on prior immunization and use
of antibiotics before admission. In an era of increasing
emerging resistance of pathogens to antibiotics, the
newer guidelines recommend that patients with CAP who
have been treated with antibiotics within the previous
90 days do not receive the same class of antibiotics as
initial treatment for CAP'. The present study confirms
the necessity of this addition, since most Greek chest
physicians until recently did not include this information
in their treatment decision making.

The limitations of the present study are its retrospective
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design and the limited number of patients studied. The
findings, however, demonstrate the positive attitude of
Greek chest physicians towards the Guidelines in general,
but considerable heterogeneity in their adherence to
various aspects. This study highlights the issue that non-
adherence to treatment Guidelines is influenced not
only by physician-related factors, but also by patient-
related parameters, age and history of aspiration being
the most important. This new evidence could lead to
furtherimprovement in clinical practices in Greece, and it
provides justification for educational intervention directed
at better adherence to the diagnostic, therapeutic and
preventive strategies for hospitalized patients with CAP
recommended in the guidelines.
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MEPIAHWH. H avtoyrj Tou TVEUIOVIOKOKKOU €xel augnOei Spapatika
TIG TeEAeVTaieg dekaeTieg. Q¢ amotéAeopa, N SpacTIKOTNTA TWV TPI-
WV Ta&ewv avTIBLoTIKWV —B-AaKTAUESG, LAKPOAISES, KIVOAOVEG- MOV
XPNolpomolouvTal TNV mveupovia tng kovétntag (MK) Bpioketal
UNo TapPaKoAoUBNGN. ZUPPWVA PE IPOGPATA TTAYKOOUIA OTOIXEID,
10 21,8% TWV OTEAEXWV TOU VEULIOVIOKOKKOU €ival N gvaicOnta
oTnVv meviKIAivn Kat 1o 36,3% givat avOekTikd otnv altbpopukivn. H
avtoxn OTIG KIVOAOVEG Tapapével XapnAn, aAAd o€ KAELOTEG KOVO-
NTEG €XEl MapatnENOei KAWVIKN S100MOPA aVOEKTIKWV OTENEXWV.
O1 akp1feic KAIVIKEG GUVETTELEG TNG in Vitro avToxnG Eival SUOKoAo
va a§lioloynBouv, avap@ifola opwe éxouv umdp&el BepameuTiKEG
amotuyieg €& aitiag Aoipwéng amod avOektika oteléxn. QoT660 0
OXETIKA HIKPOG ApIOUOG TWV AmoTUXIWY OTaV GUYKPIOEL e To uéyebog
™G StamoTtwpévng avtoxng Snuioupyei pia avtigaon mov Sev éxel
O1evkpIvioDei emapkwg, mBavd OpwE EUMAEKEL QAPUAKOKIVNTIKEG
Kal @apHaKodUVapIKEG mapapétpouc. EmmAéoy, n ékBaon tng NK
O¢ oyetiCetal povo pe 1o BepameuTiko axpa, aANA amotelei ou-
vapTtnon Kat AAA\wv mapayoviwy, HETadl TwWv Omoiwv Ta YEVETIKA
XAPAKTNPIOTIKA TOU pIKpoPlakol oTeAéXoug Kal To umoBadpo tou
acBevn. H yvwon Twv pnxaviopwv avantuéng kat dlacmopdg tng
avtoxn¢ Tou S. pneumoniae amotelei T amapaitntn faon yia v
opBoloyikn emAoyn TG avtipikpoPlakng Oepaneiac. Ta Tpéxovia
Sedopéva cuvnyopouv 6To 4TI MBAVOTNTA AVTOXG OTNV TTEVIKIAIVN
6ev Oa mpémel va katevOOvel amdAuta Thv EMAOYH TWV AVTIBIOTIKWY
otnv MNK. Xtnv ENAada, n povoBepaneia pe pakpoAidn evéxel kAvi-
KoUG KivéUvoug, evw ol KIVOAOVEG Oa TTpémel va xpnaoipomolovvtal
EMAEKTIKA Ko €MTi GUYKEKPIMEVWY evOei§ewv. KaBwe n pikpofilaki
avtoxn ota avtiplotikd av§avetat, n emAoyn TnG KATAAANANG avTi-
pikpoPlakng Bepameiag éxel kepalaiwdn onuacia yia tnv mpoAnyn
NG ELPAVITNG AOIWEEWY aTmo avOEKTIKA UKPOPBLa, TTou Tépav amd
TNV avénon Tou KOOTOUG AVTIPETWIONG, EvOExeTal va £Xouv Suapevn
ékBaon. Mveopwv 2011, 24(4):368-378.
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EIZATQrH

O Streptococcus pneumoniae ival évag agpoflog i
TIPOALPETIKA avagPO10¢ Gram-BeTIKOG KOKKOG JUE AOYXO-
€16€¢ oxNMa, Tou amopovwOnke To 1881 Kat AvrKeL oTNV
olkoyévela Streptococcaceae. Oépel moAuoakxapidikod
€NUTPO, TTOU ATOTEAE( TO BACIKO TOU AOIOYOVO TTAapayovTa
KQL TOV aVTIYOVIKO OTOXO Yla TNV TIApAYWYr AVTICWHATWVY',
Yuepa avayvwpilovtal 91 avocoloyikd Siakpttoi opd-
Tunol'2, O S. pneumoniae gival TaBoyovog AmoKAEIOTIKA
yla TouG avBpwIouG Kat amoTeel UXVO ATTOIKIOTH TWV
AVWTEPWYV AEPOPOPWYV 08wV, OTIC OTIOIEC O €vag OpOTU-
oG pmopei va Stadéxetal Tov Ao Kal va TTOPaAPEVEL yia
Sidotnua kamolwv eRSopddwy oToug eVANIKES i UNVWV
ota maidid. O1 meplocdTEPOL AvOpWIIOL Eival YopEi Tou
S. pneumoniae o€ kamola gdaon ¢ {wrig Touc. Exel diarmi-
OoTWOE 6T 10% TV evnAiKwy, 20-40% Twv atdlwv kat 60%
TWV Bpepwv o€ Bpe@ovnmiakoug oTabuouc sival popeic,
ol omoiol, Xwpig va voooLv, armoteAouv Tiyr HeTadoong.
Eival yvwotd ot1 ot Bpepovnmiakoi otabuoi amoteAouv
onMavTikn de€auevn TWV avOEKTIKWY OTEAEXWV TOU S.
pneumoniae oTnv KovoTNTaZ. ATIO TOV 0pOPAPUYYQ, O S.
pneumoniae pmopei va e€amwBOei meploTaciakd o AN
HépPN TOU CWUATOC, TTPOKAAWVTAC VOGO,

Othopwéelc amod S. pneumoniae Slakpivovtal o€ SiElo-
SUTIKEC (invasive) kat pn S1EIoGUTIKEG, avaloyd e To av O
S. pneumoniae QMOUOVWVETAL ATTO UNIKO TTOU (UCIOAOYIKA
givat oteipo piKkpoRiwv A Oxl. ZTI¢ SIEIOOUTIKEC AVAKOUV
n unviyyitida kat n Baktnplaipia, vw n mveupovia, n
o&eia péon writida kat n mapapivokoAmitida amoteAovv
pn SIEICOUTIKEC HOPPEC TTVEUOVIOKOKKIKA G Aoipwéngs.

H riveupovia eivat pia idlaitepa ouxvn Aotpwdng véoog,
ToU TIPOORAN\EL EKaTOUUUPLa avBpwroug o GAo Tov
KOO0 KABe xpovo. Katéxel pia amo Ti¢ 10 mpwteg BEoelg
oTa aitia BavaTtou GAWV TWV NAIKIWY KAl TNV TPWTN amd
AolUWOEC aiTIO*. XTOV UYEIOVOUIKA TIPONYUEVO KOOUO,
miepimou 1o 50% Twv MEPIOTATIKWY TIVEURIOVIAG TTOU VO-
onAgvovTal apopolV TIVEUHOVIA TNG KOWVOTNTAG®, TNG
oroiag o S. pneumoniae amoteAei To Kupiapyo maboydvo
aitio®’. Eival xapaktnploTiké 6TL o S. pneumoniae gival o
TIPWTOG O€ OUXVATNTA UIKPOOPYAVIOUOG aveaptnta amod
™ Baputnta TS mvevpoviac’, evw mapdAAnAa amoteei
Kat tn ouxvoTepn aitia BvntétnTacd.

Q¢ AOYIKI GUVETIEIQ TWV AVWTEPW, N EUTTEIPIKN AVTIE-
TWTTION TNG TIVEVHOVIAG TNG KOWVOTNTAG OPEINEL va TIEQL-
AapBavel avTtipikpoBlakoug mapdyovTeg e SpacTIKOTNTA
évavTtitou S. pneumoniae. 310 TAQiC10 AUTO 0L LOXUOUOES
BepameuTikéc 0dnyiec otnpilovtal og TPEIC HEYANEG TAEEIC
AvTIBIOTIKWY, TIC B-AAKTAPEC TIC MAKPOAISEC KAl TIC ava-
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TIVEUOTIKEC KIVOAOVEC'. H xprion Twv avTIBIOTIKWY AQuTwv
Bpioketal umé cuvexn mapakoAouBnon Kal EAeyXo, KaBWg
Ta teheutaia 40 xpdvia mapatnpeital pia Siapkig e€ENEN
oT0 B£ua TNG avToXNG Tou S. pneumonide Kal OTIG TPELG
npoavagepBeiosg Taeic avTIBloTIKwY?.

H ZYXNOTHTA TOY ANOEKTIKOY
S. PNEUMONIAE

H avtoxn tou S. pneumoniae ival éva MaykOouLIo
PAIVOIEVO, TIOU WOTOOCO EUPaVilel ONUAVTIKES SlAPOPEC
avdaloya pe T YEwypa@Ikr Teploxn . H mevikiAivn G xpn-
OIUOTIOLEITAL OTNV AVTIUETWTTION TNG TTVEUOVIOKOKKIKAG
TIVEUPOVIAG amo 1o 19421, XapunAd emimeda avtoxng otnv
TIEVIKIAIVN TIEPIYPAPNKAVY YA TPWTN popd otnv AuoTtpalia
nén amd tn dekaetia tou 1960 kat vPnAdGTEPOUL Babuov
avtoxn (MIC 22ug/mL) diamotwBnke otn NoTio Appikn
n Sekaetia Tou 1970, ATO TIG TEPLOKEG AUTEG, UEOW
OAlydpBpwv KAWVWV Tou pikpofiou n avtoyr e§amwonke
o€ maykdouio emnimedo, S1EUKOAUVOUEVN ATTO TNV TTieon
€MAOYNC TTOU aoKeital amd tn Xprion avtiBloTikwy®. Z1a
TéAn TN Sekaetiag Tou 1990 n cuxvoeTNTA TOU MN €uai-
oOntou otnv mevikihivn S. pneumoniae (penicillin non-
susceptible Streptococcus pneumoniae, PNSSP) au€ribnke
Spapatikd otnv Eupwnn''¢, v Acia''® tn Bépeia?®2
kat tn Nota Apepikn?®. Q¢ anmoTté\eopua, EpgavioTnkav
oTteNEXN S. pneumoniae e MOAD YnAol Babuou avtoxn
otnv mevikihivn (MIC =8ug/mL)°.

ApPKeTEC peNéTeC Olepelivnoay Ty éktaon Kat Slacmopd
TWV avOEKTIKWV OTEAEXWV S. pneumoniae. Mia and Tig
MEYAANUTEPEG KAl OXETIKA Tpoo@atn, n PROTECT, mepié-
AaBe meploodtepa amod 20.000 Seiypata Tou pikpofiou
amo 39 xwpec®. H ueAétn autn amokdAuye ot 1o 21,8%
TWV OTEAEXWV ePpAavi{av avtoxr oTnv MeVIKIAivn Katd
10 S1doTnua 1999-2003 Kal TO TOCOOTO AUTO TTAPEUEIVE
otaBepo katd tn Siapkela TG MeAETNG. Ta uPnAdTtepa
TOC00TA avToxri¢ mapatnerdnkav otn Ffalia, tnv loma-
via, T Notia Appikn, Ti HMA kat tTnv Artw AvatoAn?.
Eival aloonueiwTo 0TI vy Og KATIOIEG ATTO TIG XWPES
QUTEC TA TTOCOOTA AVTOXNG OTNV TEVIKIAIVN {emepvolv
10 50%, o€ AMAeg, 6mwg n OwAavdia, n Zoundia kat n
leppavia Bpiokovtal KATw amod to 5%?°. Ztov Kavadd 1o
mMooooTo Tou PNSSP rtav 21,6% 1o 2006°, kat oti¢ HIMA
32,5% tn Sietia 2004-052%, Mapd TNV maykooua avénon
TNG AVTOXNG, OE OPIOUEVEG XWPEG, OTTwG oTnv lomavia a-
patnpeital ta tehevuTaia xpodvia otabepomoinon f akoun
KOl TIEPLOPLIOUEVN UTTOXWPENGON TOU @avopévou®?. Auth
n evllapépouaoa e€ENEN Oa umopoloe e€nynOsi ite w¢
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OUVETIELD TNG EQAPOYNG ATTOTEAECUATIKWY OTPATNYIKWY
yla TN Yeiwon tTng adOKIuNG Xprong Twv avTiBIOTIKWY, Eite
WG améppola EVOG EYYEVOUG YEVETIKOU PPAYUOU TOU S.
pneumoniae, Tou ep@avilel pia opo@r avioxng, Tnv omoia
0 UIKpoOPYavIopog Sev pmopei va urrepPBei xwpig va KAnBei
Va TTANPWOEL £VA ATTAYOPEUTIKO «kKOOTOC TTPOCGAPHUOYC».
>tnv EN\ada avtiBeta, o mooootd tou PNSSP auérifnke
amno 27,4% 1o didotnua 2001-2004 o 47,8% 1o 2005-08
oTouC eVAAIKEC? eviy) oTa maidid avépyetal o€ 44,6%.

Tig TelevTaieg Tpeic SekaeTieq oxnpatiodnke Babutaia
évamapddoo avdpeoa ota épia (breakpoints) Tng eAayt-
OTNG AVAOTOATIKNG GUYKEVTPWONG (minimum inhibitory
concentration, MIC), pe aon ta omoia mpoaodiopiletal
N AvVTOXH OTNV TIEVIKIAIVN KAl OTIG KAIVIKEG TNG OUVETTELEG.
SUYKEKPIEVA TTapaTtnenOnke OTL AOIUWEELC aTTd OTEAEXN S.
pneumoniae 1o e BAon Ta maAalotepa dpla Bswpolvtav
avOEKTIKA, pImopoloav va AVTIMETWITIOTOUV EMITUXWG UE
TIG ouvriBelg 00&Ig TwV B-AaKTAUIKWY avTIBIOTIKWV. To
nmapadoo autd odriynoe otnv avabswpnon Twv opiwv
QAVTOXAG KAl TNV LUETATOMION TOUG TTPOG Ta TTAVWSE,

ApXIKd, Ta 0TENEXN TOU S. pneumoniae Atav 1d1aitepa
gvaioBnta pe MIC otnv mevikihivn 0,015-0,03pug/mL.
‘Otav mpoékupav oteréxn pe vPpnidtepeg MIC ta dpla
Tpomomodnkav w¢ €€ evaiocOntocg S. pneumoniae:
MIC<0,06ug/mL, evéidpeong evatobnoiag 0,12-1ug/mL
Kat avOeKkTIKOG = 2ug/mL. To 2008 ta opia dAa&av ek véou
KAl Y10 TIG AOIMWEEIC EKTOC TNG UNVIYYITIO A w¢ evaiodntog
opiletat o S. pneumoniae pe MIC <2ug/mL, evéidpeong
evaloOnoiag pe MIC 4ug/mL kat avBekTtikdg pe MIC =8ug/
mL3%3", Ta 1a evaioBnTta oteAéxn xopnyouvtal 12 ekatop-
MUpla povadeg mevikidivng G nuepnoiwg Sinpnuéveg o
6 860¢Ig, aN\A yia Ta evdidpeong evaloBnoiag otehéxn
amnaiteital nuepnota 66on 18-24 eKATOUUUPIWY HoVASwV.
Kabw¢ o S. pneumoniae &ev mapdyel f-Aaktapdoeg n MIC
TOU €ival Kot yla Tnv apo&ukIAivn Kat Tnv apoukiAivn/
kAafoulaviko o&0. Ta oteAéxn PNSSP mapapévouv cuvry-
Bwc euaiodnta otnv apo&ukiAivn3*34,

MNa tig pakpoAideg, n avroxr auéndnke Spapatikd o
TIAYKOO L0 eMimedo n SekaeTia Tou 1990 Kal gival ouxvoTe-
pn anoé auTr oTI¢ B-AAKTAPEG O€ TTOAA €PN TOU KOGUOU’.
H ab&non autn eival amoté\eopa TG eupeiag xpriong Twv
pakpoAidwy, wg povoBepareia yla TNV mveupovia Tng
KOWOTNTAC, O TTOMEG TIEPLOXEC®. XN pehétn PROTECT
Slamotwdnke avénon g avtoxng otnv alibpopukivn amod
31% 1o 1999 o€ 36,3% 10 2004%, X0V Kavadad n avtoxn
otnv alibpopukivn épBaoe 610 31% 10 2006° Kat oTic HIMA
n avtoyr otnv epuBpopukivn avABe og 29,1% 1o 2004-
05%, 21NV Eupwrn mapatneouvTal CNUAVTIKEC SIOPOPEC,
pe T Nopfnyia va epgavifel cuxvotnta avtoxnig HOAIG
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6,9% kat tnv EA\ada pia amo tic upnAdTepeC oUXVOTNTEC
(57%)%. Z0p@wva pe ENANVIKEG LENETEG N TOTIIKN AvToXh
S. pneumoniae oTIG pakpoAideg avépyetal o 38,9% yla
TOUG EVNAIKEG Kal 48,6% yia ta maidia?®2,

To TOOOOTO AVTOXNG TOU S. pneumoniae oTIG KIVOAOVEC
Tapapével XapnAo (<2%). Eival dpwg iaitepa avnou-
XNTIKO TO Yeyovog 011, oTI¢ HIMTA n avtoxr oTI¢ KIVOAOVEG
avéavetal, og avtiBeon pe OTL cupBaivel yla TiIc AMNeG TAEEIC
avTifoTikwvY. MapdAnAa éxouv avagepBei cuppoEg
TIEPIOTATIKWY ATIO AVOEKTIKA OTEAEXN . OL TIEPITTWOEL
QAUTEC AQOPOUV KATA KAVOVA KAEIOTEC KOIVOTNTEC, OTTIWG
10 Hong Kong, 6mou n KAwVIKN HETAd00n oTeEAEXOUG
ME avToxr OTIG KIVOAOVEG 08ynoe otnv ektivaén tng
ouxvoTNTAG TNG avTtoXrig oto 13,3%°. MapdAAnAa otn
NoTia A@pPIK, OTTOU TO TTOGOCTS TNG TTOAUAVOEKTIKAG
Quuatiwong eival 1dlaitepa UPNAOS Kal ot KIVOAOVEC XpNn-
OlUOTIOIOUVTAL EVPEWCE YIA TNV AVTILETWTTION TNC, Sla-
motwOnkav oe maidld kpovouata SIEICSUTIKAG VOGOU
amné S. pneumoniae avBekTikoU otn Aefogroaaivn mou
peTadobnke evéovoookopEelakd®. Emopévwe n avantuén
KAIVIKA GNUAVTIKAG AVTOXAG OTIG KIVOAOVEG gival amdAu-
Ta @Ikt H avtoxn otnv ompo@Aloaaivn eival yevika
vPNAOTEPN, akohouBoLpevn amd tn Aefoploaaivn kal
™ po&lpAoacivn®®. Ttnv EANASa Sev £xel avagpepOei
QAVTOXN OTIC AVATIVEUOTIKEG KIVOAOVEG, OANA UMWV
ME pia peAétn, 10 23,2% Twv otelexwv gixav MIC yia tn
aimpoioéacivn >2ug/mL*.

MHXANIZMOI EMOANIZHZ ANTOXHX

Ta Gram (+) BakTtripla €xouv TNV IKAVOTNTA VA EUPA-
vi(ouv avtoxn HEOW TNG ATTOKTNONG YEVETIKOU UAIKOU
amo 1o mepifdihov. H petagopd pmopei va yivel pe pia
TIOIKIAIO INXAVIOPWY TToU TIEPIAAUPBAVEL TOUG LOUG TWV
Baktnpiwv mou éxouv Tn duvatdtnta petakivnong yovidi-
WV (BaKTNPIO@AYOUC) KAL TN METAPOPA YEVETIKOU UAIKOU
Héow mMAaopidiwy, SnAadn KUKAIKWY TUNUAtwyv DNA
ave€apTNTwV amo 1o PBakTnPlakd XpwWHOoWHA, 1 HECW
transposons, SnAadn Tunuatwv DNA, xwpic autévoun
IKavOTNTA avVTIypaPrG, TTOU UITopoUV va PETAKIVOUVTaAl
HeTA&Y TMAAOUISIWY i XPWHOCWHATWY, TWV OTIOIWV N
S1dtaén onpatodoteitat amd aAnlouyieg yovidiwv pe
SuvatdTnTa €1060X1G OTO YEVETIKO UAIKO TWV HIKPORBiwv
(insertion sequences)*. 18laitepa, péow TwV transposons
TIpAyHATOTTOLETAL N EATTAWON TNG AVTOXN G OTIC LOKPOAI-
8ec®. MapdMnAa o S. pneumoniae S100€tel TNV IKAvVOTNTA
UETAPOPPWONG, TTOL TIEPLYPAPNKE TTIPWTN popd TO 1944
Kal ouviotatal otn HeTa@opd ISIoTHTWY and éva oTé-
Aexo¢ (akopn kat vekpd) oe dNho, péow Tng Stakivnong
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eAeVBepou DNA*, Me autdv Tov TPOTIO EMEKTEIVETAL N
avtoxn oTtnv MeVIKINivn*, Ze avtiBeon pe TV mapamavw
KAWVIKA PeTadoon TnG avtoxng oTiC B-AaKTAMES Kal TIC
MAaKpOAISEC, N avToxI OTIC KIVOAOVEC TIPOKUTTTEL KATA KUPLO
AOYO WG ATTOTEAEC A AUTOUATWY VEWV LETAAAEEWV?, av
Kat éxel avapepOei kat kKAwvikn Slaomopd S. pneumoniae
AVOEKTIKWY OTIC KIVOAOVEC™.

B-Maktdpec

H avtoxn tou S. pneumoniae otig B-AakTApe oPei-
Aetal otn PETAPBOAR Hiag 1 MEPICCOTEPWV TTPWTEIVWV
(penicillin-binding proteins, PBPs) mou amote\ouv Tov
0TOXO oUVEEONC AUTHC TNG OMASAC TwV AVTIRIOTIKWY
Kal amoTteAoUV avaméomacTo TUAKA TG oUVBEoNG Tou
KuTttaptkoL Tolxwpatoc. O S. pneumoniae S100¢te1 6 PBPs
(1a, 1b, 2a, 2b, 2x, 3). MeTafoAég otig 2b, 2%, 1a €xouv wg
ATOTENECHA EAATTWHEVN CUYYEVELD YIA TIC B-AAKTAUEC,
€ CUVETIEID VO aTTAITOUVTAL PEYOAUTEPEG CUYKEVTPWOELG
yla tn oUvSeon Kal avaoToAr TG Spdong Toug, EMOUEVWG
vynAdtepn MIC. MoAU upnAég MIC ogpeilovtal o€ peTaoin
Kat Twv Tplwv PBP. H avtoxn otnv mevikiAivn oxetiletat
pe kamolou Babuol avtoxr o€ OAeg TG B-hakTtduec. H
avTOXN OTIG KEPANOOTIOPIVES TIPOKUTITEL ATTIO PETABOAEG
oTi¢ PBP 2x, 1a, kaBw¢ n 2b dev amotelei otoxo Touc. Ta
TIEPIOOOTEPA OTEAEXN ME AVTOXH OTIC KEQANOOTIOPIVEC
gu@avifouv avtoxn Kal oTIG TIEVIKIAIVES'”.

Maxpohideg

O1 uokpoAidec epmodifouv Tn oUVOECN TWV TPWTEVWY
Tou S. pneumoniae Péow olvOeonG e Ta pifoowpara,
omoTe UeTaMNAEeLC TTou emnpedlouv Tn Béon cuvdeong
v mpdofacn o’ autr, 0dnyolv o€ avtoxr OTIG HOKPONSEC.
‘Exouv meptypagei SU0 pnxaviopoi eppAaviong avtoxnc:

- MeBuliwon tn¢ Béonc ouvdeonc [erm (B)] mou odnyei
og uPnAou emmédou avtoxr (MIC>64pg/ml) pe mapdah-
AnAn avtoxn og Aivkooapideg kal oTpentoypapivec. O
TUTIOG AUTOG TNG AVTOXNG avagEpeTal wg MLS, amd ta
OPXIKA TWV TAEEWV TWV AVTIBLOTIKWVS.

- "Yrmapé&n avtAiag ekponc [mef (E), mef (A)] mou odnysi
o€ xapnAotepou emmédou avtoxr (MIC 1-32ug/ml),
XWPIC TauTOXpOoVN avtoxH o€ ANEC TAEEIC AVTIBIOTIKWV.
Avtoxn otnv epuBpouuKivn onuaivel Katd kavova

avtoyn o€ aliBpopukivn kat KAapiBpopukivn®#. Ta yovidia
erm(B) kat mef(A 1j E) euBuvovtal yia 10 97% tnG avioxng
TOU S. pneumoniae oTIG HOKPOMOEG, EVW KATTOIA OTENEXN
S1a0étouv kat Ta dvo yovidla. H ouxvotnta autwv twv
yovibiwv molkiNel amd xwpa o€ xwpa. To erm(B) emikpartei
otnv Eupwmnn, evw to mef(A rj E) otn B. Apgpikn®.
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KivoAovec

Ot pBoplokivoldveg epmodilouv tn cuvOeon Tou ui-
KpoPiakoU DNA péow oUvEeonC UE TIC TOMOICOUEPATEC
Il kat IV, o1 omoiec StaBétouv meploxég alnAemidpaong pe
TIG Kivohoveg (QRDR)*. H avtoxr oTIG KIVOAOVEG TIPOKU-
TITEL WG ATTOTEAECHA VEWV AUTOUATWY PETANAEEWY TTOU
a@opoLV TiIc QRDR kat 08nyolV o0& ENATTWON CUYYEVELAG
HE TIG KIVOAOVEG. Ta yovidia parC, gyrA KwdIKOTIoloUV TIG
urtoopddeg A Twv TomoicopEPACWY, EVw Ta park, gyrB
kwdkomoloLv Ti¢ utoopddeg B twv Tomoicopepacwv?.
AN\OC UNXAVIOUOG AVTOXNG gival n Urtapén avTAiag ekpo-
Ng, Tov emayetal and £KBeon o€ XAUNAEC CUYKEVTPWOELS
KIvOAOVWV*.

Tavtoypovn avroxn

Mapd to yeyovog OTI Ol UTTOKEIPEVOL nXavioUol yla
K&Be ta&n avtifloTikwy mapayoviwy Stagépouy, ta
EUTTAEKOUEVA YOVIdla UTOPOUV Va HETAPEPOVTAL Kal Va
npoohaupdvovral padi, kablotwvtag Tov S. pneumoniae
moAamAd avBekTikd. O PNSSP gival ouxvotepa avOekTi-
KOG O€ Un B-AaKTapIKA avTiBloTikd, OTwe HaKpoAideg,
KAMVSapUKiVN, TETPAKUKAIVES, XAWPAMPEVIKOAN KOl TPIE-
Bomnpiun/couvhpapebo&aldoin, anmod Tov S. pneumoniae Ue
gvaloBnoia otnv mMevikiAivn®42°. AvtiBeta n avtoxn oTig
KIVOAOVEG KaTd Kavova g axetiletal pe Tnv avtoxr otnv
mevIKIAivn. Q¢ moAamAr} avtoyr (multi-drug resistance,
MDR) otov S. pneumoniae €xgl OpIOTEL N TAUTOXPOVN
Unapén avtoxrc o TouAdxtoTtov 3 TAEEIC avTIBIoTIKWV'.
H ocuxvotnta tng MDR epgavilel peydho e0pog amd xwpa
o€ xWwpa*2. Amd pia peNETn o€ 15 eupwTAIKEG XWPEG TN
Sietia 2004-5 mpoékuPe &TL N CUVONIKI) ouxvoTNTA TNG
MDR givat 15,8%, evw SlamotwOnkav YeyAalec S1apopéc,
pe 0% otn Aavia kat 42,9% otnv EANAGSa. Eidikotepa yia
TIC paKpOoAideg, N MDR gival cuxvotepn otav n avioxn
OTIC MaKkpoAideg ogeileTal oTo yovidlo erm(B) og oxéon
pe 1o mef(A)°.

H KAINIKH ZHMAZIA THXZ ANTOXHZ

Mapd 11 capwc duopeveic e€elifelc otnv e€amiwon
TNG AVTOXNG TOU S. pneumoniae, ol KNIVIKEG ETIITTWOELG TNG
gival apketd Suokolo va poacdloplotouv. H avtipaon
QUTH TTPOKUTTEL ATTO TO YEYOVOG OTL N AVTOXH TWV HIKPO-
Biwv o€ éva avtifloTiké mapdyovTa UMmopEi va OpIoTE( Ue
U0 tpomouc. O MPWTOC TPOTOC ival N MIKPORBIOAOYIKN
avTtoxn, TTOU ouvioTaTal oTnV apoucia oTo pikpodPio
€VOG UNXAVIOPOU aVvTOXNG EVaVTL CUYKEKPIMEVOU aVTL-
BloTikov, mou untdpxel eite eyyevwg (innate resistance),
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gite amoktatal (acquired resistance) and To pikpoPlakd
mePIBANOV | HECW AUTOMATWY HETAAMAEEWY. AUTOC O
TEAEUTAIOC PNXAVIOUOG SlagopoTiolei To UKPOPIo amo
TO QUOIKO (wild type) MAnBuopd pikpofiwv mou dev €xel
ekteBei oTov avTinikpofiakd mapdyovta. To eminedo ¢
HikpoBloloyikrig avtoxng kabopiletal pe Bdon kdmolo
«EPYAOTNPIAKO» Oplo, 61w N T TG MIC, mou €ivat
ave€apTNTO TWV KAIVIKWV ouvONKwv>3, Oa TIPETEL OPWG
va umoypapptoBei 6Tt n xprion T MIC w¢ pétpou yia
TNV EKTIUNON TNG AVTOXNG eppavilel oplopéveg adu-
vapiec. H MIC maplotd tnv eEAAXI0TN CUYKEVTPWON TOU
QVTIMIKPOBIaKOU papudKou mapoudsia tng omoiag dev
mapatnpeital opati avantuén pikpofiwv yia 16-20 wpeg
0TO KAAANEPYNTIKO UAIKO. QoT600 N evaiodnoia Twv
MikpoBiwv Sev gival opoloyevic kat n MIC Sev mapéxel
mAnpo@opieg yia ta (mbavd) avacTalTikd amoteAéopata
MeTa TNV ékBeon oTo avTipikpofiakd. NMapdAAnia n MIC
mapouotalel petapfAntétnta 100% (m.x. pia MIC 2pug/mL
pmopei oTnv mpaypatikétnTa va gival 1ug/mL i 4ug/mL)
kat 8ev avtavakAd ta Spwpeva otov To1o TG Aoipwéng,
OMwc n HeT-avTiloTikn emidpaon (post antibiotic effect)
N MeT-avTIPLoTIKY evioxuon tng Spdong Twv AeUKwv al-
pHoo@aipiwv (post antibiotic leukocyte enhancement) rj
N Mikpofioktovog dpdon Tou opou (serum bactericidal
effect).

H deutepn Bewpnon ¢ avtoxnc givat n KAWVIKN, n
omoia opileTal amo To KPIoIUo EMIMeSO TNG AVTIUKPORIOKAS
Spaong evog papudkou mou Ba odnynoel o€ BeparmeuTt-
Kn amotuxia. AnAadr, n KAWVIKA avtoxn avTtioTolXEi oTn
Suopevn ékPBaon Tng mopeiag Tou acBevry mou AapPavel
£€vav avTIHIKPOPLakd mapayovTa €vavTl ToU OTToiou To
MIKpOBIo gpgpavilel pikpofloloyikni avtoxr. H Bewpnon
auTr ouolaoTikA &etadel To av n ékBeon evog UIKpo-
Biou o€ évav avtiuikpoflakd mapdyovta, OToV OToio
TO MIKPOPIo gival evaioBnto, Ba odnyrioel oe KaAUTEPO
KAWVIKO ammoTéNeopa am’ OTL N €kBeon o€ Evav AN, évavTl
Tou omoiou SlamoTtwveTal HIKpoPtoloyikr avtoxn?:. To
KOTA TTO0O AUTO LOXVEL OTNV TIEPIMTWON TNG IVEUMOVIAG
¢ KovoTNTAG amd avOekTIKO S. pneumoniae, amoTeNe(
AU@INeyOuEVO BEpa. Eival Opwe cagég OTL n ikpoPlo-
Aoyikry amotuyia, Snhadn n amotuyia HIKPoBLOAOYIKAG
e€ahepnc, bev ouvdéstal amapaitnta pe KAVIKE (6nAadn
BepameuTikn) amotuyia®.

H idotaon peta&l TG avtoxnc in vitro Kol Twv KMVIKWV
TNG CUVETTEIWVY TTPOKUTTEL ATt TN UEAETN TOU PALVOUEVOU
TNG AVTOXNG XPOVIKA Kal YEwYPa@IKA. [TpdyuaTtt av GUYKPL-
Bei n BvnTotnTa Mo BAKTNELAIUIKY] TTVEUUOVIOKOKKIKN
TIVEUHIOVIA TIG TTPWTEC TIEVTE NUEPEG TNG VOOOU Ao To 1964
WG ofUEPA Ta TOo0oTA b€ SlaPépouv oNUAVTIKE, Tapd
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™V ep@avion kat e€EMEN TNG avtoxng Tou S. pneumoniae
Ta teEAeuTaia 40 xpoévia®™®’. Emiong, mapd tnv avénon
TWV TOCOOTWVY AVTOXIG, TO TTOCOOTO TWV TIEPITTWOEWY
Baktnplagiac amod S. pneumoniae mapauével oTabep o,
AvTioTolXa, av ouykplBouv XWwpeg pe uPnAd TOcOOoTA
aAvVTOXNG HE AANEG TTOU gp@avifouv pikpn avtoxr Ogv
SlamoTtwvovTtal onUavTikéS dlagopécg otn BvntétnTta
amé nvevpovia®.

H eppnveia Tou yeyovotog autol mbavwg EyKertal otnv
TOANAMAGTNTA Kal TNV AAANAETIOpaon TWV MAPAYOVTWY
mou cupBdaiiouv otn ducuevi ékBaon TG VeUpoviag.
Mapdayovteg mou oxetiCovtal Pe TNV €kBaon tng Mveu-
poviag gival n nAikia, To BAU @UAo, 0 opdTuTOC 19, N
niponynBeica APn KopTIKoedWVY, voonAeia TI¢ TEAEUTAIES
12 eBbopddeg, n uTapén avocoavendapkelag, cuvodd vo-
orMaTa OTIWE N XPOVIA ATTOQEAKTIKH TIVEUOVOTIABELQ, N
KAIVIKN kKatdoTtaon, n dtatapayn emmédou ouveidnong, n
mapoucia ume{WKOTIKNAG CUANOYNC, N TTapouacia 8indroswv
o0& TOAOUC AoB0oUC, YEVETIKOI TTAPAYOVTEC KAl EVOEXOUEVG
n avtoxn Tou maboyovou aitiou?”60°,

Emopévwe n Bvntétnta e€aptdtal amd 1o OTEAEXOC
Tou maboydvou artiou, TNV AVTIKPOBLaKN aywyn Kal Tov
aoBevn. Eival ca@ég 0Tt KAToloL aTTO TOUG TTAPAYOVTES
autou¢ gival Tpomomolioiyol (OTTwe N avTiikpoRlakn
aywyn) kat dAot OxL. X KAOe mepimtwaon, n oxéon in vitro
SpacTIKOTNTAC KAl KMIVIKNC armoTeAeopaTikOTNTAC Sev gival
YPAUUIKN. Ev ToUTOLG, 600 N pikpofiakn avtoxr auéave-
Tal, T6co Ba avfavovtal Kal Ta TEPIoTATIKA SuoueVoUC
ékBaonc o mveuvpovia anmo avOeKTIKO S. pneumoniae.

‘Eva d\\og mapayovtag mou Ba TpETEl va GUVUTIONOYI-
00si givat n Aolpoyovog Suvapn Twv avOEKTIKWY OTEAEXWV
Tou S. pneumoniae. OMw¢ AvaPEPONKE, N avToxr MEOKUTTEL
WC ATTOTENEOMA MIAC KETARBOAAC OTO YEVETIKO UAIKO TOU
MikpoBiou i w¢ amdkTnon €vou yeveTikol UMKOU amd To
mepIBaNov. Ztnv mpwtn mepintwon Slagopornoleital n
Non eykateotnuévn BEATIOTN Aeltoupyia, TToU TO iKpofio
AVETTTUEE Péa ammo L EEAIPETIKA AKPOXPOVIA ECENIKTIKE
Sladikaoia, evw otn SeUTEPN KATA CLVORKN amatteitaln
«TTANPWUR» EVOGC KOOTOUC S1ATAPNONE TOU EEVOU YEVETIKOU
UAIKoU. Emopévwg n avtoxr ota avTtifloTikd ival Aoyikd
va ouvdéeTal ouxvd e auénuévn damdvn emBiwong Tou
MikpoBiou”®”!, Tia tov S. pneumoniae umdpyouv evdei€eic
OTl o€ MPSTUTIA TIEIPARATOCWWY T AVOEKTIKA OTEAEXN
givai Aiydtepo maboydva anmod ta euaiodnta Kat 0Tt OTEAE-
XN 1o pIKpoflaipieg ival Atyotepo avOekTIka amd autd
TTOU ATTOPOVWVOVTAL artd BAEVVOYOVOUG 1| QOPEic?7072,

B-Maktapec

O ap1BuOC TWV PeAETWV IOV A€lohoyoUV TNV EMIMTWON
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NG AvToxXNG 0TV TEVIKIAIVN 0Tn BgpameuTikn ékBaon Tng
TIVEUHOVIAG gival OPKETA PEYANOC Kal TA amoTEAéopATA
QAVTIKPOUOUEVA. YTTAPXOUV OXETIKA AiyeC LUENETEC TTOU
ouvNnNyopoUV 01O OTIL N AVToXK OTNV TTEVIKIAIVN cuvéeTal
ME KaKn €KPBaon>76173, X 6570 TEPIOTATIKA KPOBIAUUIKAG
TIVEUHOVIOG amo S. pneumoniae S1amMoTwONKE GUOXETION
peTa&L Tou aplBuou Twv Bavdtwy PeTd TNV 4n puépa voon-
Aeiag kat hoipwéng amd otedéxn pe MIC yia Tnv meviKIAivn
>4ug/mL kat pe MIC yia v kegotagipn =2pug/mL>’.

Mia a6 TIC CNUAVTIKOTEPEC AVAPOPEC OE VOGNAEVO-
MEVOUC aoBeVEiC e TIVELIOVIQ, TTOU ATTOTENEL META-AVA-
Auon TPONYOUHEVWY LEAETWY, S1ATTIOTWOE OTL O OXETIKOG
kivduvog yla Bvntétnta o€ mveupovia and avOekTiko S.
pneumoniae NTAV HEYAAUTEPOG EVAVTI TIVEUHIOVIAC ATTO
gvaiodnto S. pneumoniae (OR= 1,37). Ztnv avdAuon
aut AeOnkav utdyPn n nAKia, N cuvvoonEOTNTA Kal
n BaputnTa TNG vOoOoU’3. 1N PENETN AUTH EEETAOTNKE
n enintwon otn BvntétnTa aoBevwy Ye vevpovia amd
PNSSP tng apxIKNG EMITELPIKAG XOPrYNONG «a0UUPWVNG»
(discordant) Bepamneiag -dnhadn evog povo avTtiBloTikou
TTIOU OTN OUVEXELD amoSeIKvuOTaV Un SpacTIKO in vitro,
pe Bdon to avtiBidypappa- og oxéon e T xopriynon
«oUUPWVNES» (concordant) eumelpikiic Oepaneiag, mou
TeAIka amodelkvuoTtav SpacTiKh. Eivat a§loonueiwto oti,
O€ OUYKPION UE TN «CUPPWVN» Bepareia, n «acuPEwWvN»
Bepamneia dev pavnke odnyei oe av§nuévn Bvntotnta
(OR 1,61 évavtl 1,6)7%. AnAadn n nveupovia amd PNSSP
ouvdéetal ue UPNAOTEPN BVNTOTNTA, XWPIC AUTH VA €TTN-
pedaletal amo 1o €i60¢ («GUUEWVN» 1} «ACUUPWVN») TNE
avTifloTikng aywyrc. Ot ouyypageic TNG MEAETEC KATA-
Afjyouv 0To 0T, Y€ BAon Ta uprLaTd Toug, SV UTTAPXEL
AOYO¢ TpOTTOToINONG TNG TPEXOUOAC EUTIEIPIKNAG AYWYAC
Kat &TL N avToxr 0TV TIEVIKIAIVN EVOEXOUEVWC VA OTTOTEAET
Suopevr TPOYVWOTIKO TTapdyovTta yla Ty ékaocn tng
TIVELPoviag ano S. pneumoniae.

AvTifeta, unidpyet otn BiPAloypagia £vag apkeTd
MEeyAhog aplOuoOg HeEAeTWY, P BAon Tig omoieg n ékPaon
¢ Aoipwéng amd S. pneumoniae dev emnpedletal ap-
VNTIKA ammd TNV avtoxr Tou GTnV TEVIKIAIVN. Oplopéveg
and AUTEC TIC MEAETEC APOPOUV AULYWE TIVEUHIOVIA TNG
KOVOTNTAG? 677475 Kal €ival YEYOVOC OTI O€ KATIOIEG TTE-
PITTWOELG AVIXVEUOULV Hia avuénon, Oxt OUWG OTATIOTIKA
ONUAVTIKN, TOU aplBuol Twv Bavatwv o€ mveupovia ano
PNSSP. Ocov agopd tn BakTnplatydikn mvevpovia tng
KowvoTNTag £xel SlamotwOei 6Tt n UTTaPEN 1 OX1 AVTOXNC
TOU S. pneumoniae otnv MeVIKIAivn &€ cuvdéetal e Sla-
QOPEC 0N PaputnTa Kal TNV éKBacn NG vooou’. XTo idlo
mAaiolo, ol Falcé kat ouv, o€ 247 acBeveic pe S1elodUTIKN
TVeEUpovia SlamioTwoav pia Pn onuavTtikh Tédon avénong

373

¢ Ovntotntag otnv mveupovia amd PNSSP. 2 toug acBe-
veic autoug n Beparneia pe apo&ukihivn € OXeTIOTNKE UE
avénon tng Bvntotntag’”’. AvtioTolya amoTeAéouaTa €Xouv
napatnenBei kat o acbeveic pe BakTnplalpia®787 kat
YevIKOTEPA UE SlEloSUTIKA Aoiuwén amo S. pneumoniae oe
eVNAIKeG Kal Tatb1at28083, Oy Maugein kat ouv e€€tacav
919 aoBeveic pe Baktnptaipio amd S. pneumoniae (PNSSP
27%) kat Siamiotwaoav 6t n BvntdétnTa RTav aveéaptntn
Tou emmédou avtoxnc (21,3% og MIC <0,1ug/mL, 16,7%
oe MIC0,1-1 pg/mL, 25,6% o€ MIC Tpug/mL kai 20,9% o€
MIC =2pug/mL)%. e cuppwvia pe TG TpoavapepBeioeg
MEAETEC TA TTEPIOTATIKA BAKTNPEIOAOYIKAG AmmoTUXiag o€
Xopnynon B-AaKTapwy og avamveuoTIKEG AOIMWEEIS ival
eNaxloTa, mapd TNV auénuévn ouxvoTNTa AvVIoXiG oTNV
TTEVIKIAVN .,

Opeilel va emonuavOei 61 n mAelovdtnta TwWV apa-
TTAVW HEAETWV AapPavel umdyn ta malid épla avtoxnc
ToU S. pneumoniae, onote EPIAAPPAVEL LIKPO aplOUo
aoBevwv pe Aoipwén amd otehéxn mou Ba Bewpouvtav
avOEeKTIKA pe Bdaon Tig onuepvéG odnyieg (MIC =8ug/mL).
Qot600 €xel SlamotwOei 6Tl akOUN Kal OE TTEPIMTWOELC
O1108UTIKNA G TTVEVIOVIOKOKKIKAG Aoipwéng amd oteAéxn
pe vpnAéc MIC mou Bewpouvtal avBeKTIKA Ue Baon TIC
TPéxouoec odnyieg, n ékPaon e SiEpepe anmd ANNEG AOuW-
&eig amod S. pneumoniae, av kat n SIAPKELA TNG VOONAEIAG
NTav Heyalutepn®.

Me aon ta avwtépw, N XopAynon B-AaKTaUIKWY
avTIBIoTiKwy o€ veupovia and PNSSP §ev emnpedlel tnv
é€kBaon tngvooou, og oxéon e TN Xopnynon SpacTikwv
n vitro avtiBloTiKwy mapayovtwv’?”7,. To epwtnua mou
TIPOKUTITEL €ival 0 TPATIOC UE TOV OTOI0 N TEVIKIAIVN €€a-
kohouBei va Spa o€ un euaicdnta oteAéxn. Mia mbavr
€€iynon eUMAEKEL APUOKOKIVNTIKEG KAl pappakoduva-
MIKEG TTAPAETPOUC. Eival yvwoTo &Ti yia TIG TIEVIKIAIVEG N
SUVAUIKN TTAPAPETPOC TTOU TIPORBAETIEL TNV ATTOTEAECHA-
TIKOTNTA €ival 0 Xpdvog GTOV OTI0I0 N CUYKEVTPWON TOU
@apudkou Bpioketat untepfaivel To eninedo Tng MIC yia
TO OUYKEKPIPEVO HIKpOPio. ‘Otav o xpdvog autdg eival
>40-50% tou pecodlactpatog Twv ddoewy, n BvntdtnTta
gival pikpn®. EMopgévwe pia uPnAfy cuyKEVTPWON TNG
TIEVIKIAIVNG 0TOV 0p0 Ba umopoUoe va TNV KATaoTHOEL
SpaoTIKN aKOUN Kal o€ OTeNEXN HE uYnA MIC (Zxrua
1)"". MpAyUaTL N CUVTPITTIKI TTAEIOVOTNTA TWV OTEAEXWV
Tou S. pneumoniae (>95%) €xouv tétola MIC, wote va
UmopoUV va avTIeTwmoBouv pe uPnAry 660N TEVIKIAI-
vnG'. ANMWOTE T0 99% TwV OTEAEXWV TOU S. pneumoniae
onuepa éxouv MIC <4ug/mlL3'.

Enmopévwe ta oteléxn pe evoidpeon evaicObnoia pmo-
POUV VA QVTIMETWTTIOTOUV EMAPKWG UE TN XPrion vyn-
AV §6oewv TEVIKIAIVNG, EVW TA TTPAYMATIKA avOEKTIKA
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IXHMA 1. Enineda mevikihivng otov opd avdhoya pe tn 6oco-

Aoyia og oxéon pe S1dpopa emimeda avtoxng Tou S. pneumoniae.
A6 tn BiBAoypa@Ikn avagopd 11.

oTteNEXN eival TOoo omdvia WOTE va pnv ennpeddouv TG
€MAOYEC avTIBIOTIKWY OTNV KaBnuepvr KAVIKA TIpdén.
JUVETIWC, 0 avBEeKTIKOG S. pneumonide &gv amoteAei ai-
TI0 BEPATTEVTIKAG amoTtuyiag, ¢’ 660V To BepameuTikd
oxNHa givat KatdAANAo Kal CUUPWVO PE TIG 0ONyiEg Kal
n MIC yia tnv mevikihivn givai <4pg/ml¥. H mapatrjpnon
auth evioxUetal and To yeyovog oTt mapd tn diadoon
OTNG AVTOXNG O0TNV TeVIKIAivn, Sev éxouv avagepBei otn
BiBAloypagia mePIMTWOELG AMOTUXIAG BAKTNPIONOYIKNG
ekpilwong pe mevikIAivn i apuo&ukIAivn. Yapxel hia
avagpopd amoTuyiag o€ Xopriynon TIKApKIAvNG evavTtiov
OTENEXOUC TIVEUIOVIOKOKKOU HE 6AIPETIKA uPNAr MIC?,
OHWG €xouv avagepOei BDepaTTEUTIKEG ATTOTUXIEG META T
XOoPNyNon B-AaKTAUWY HE GTWYXN AVTITVEUOVIOKOKKIKN
SpaoTIKOTNTA, OTTWG N KePaloAivn, N kepoupo&iun kain
Ke@Ta1Siun®.

'Onw¢ Nén avaeépnke, pia mbavr epunveia yia tnv
AoUPWVia HIKPOBIOAOYIKAG KAl KAWVIKNG AVTOXAG OTIC
[B-Aaktapec Oa pmopoloe va amoTeNEl TO YEYOVOC OTI TO
enimedo Tng MIC, pe Bdon to omoio oplldtav we avOeKTIKO
€va OTENEXOC, CUUPWVA UE Ta TTaAId Opla, ATav 1diaitepa
XOUNAO, LUE TPOPAVEC ATOTENECA TN Bewpnon we avOe-
KTIKWV, OTEAEXWV TTOU 0TNV KAVIKA TIPAYUATIKOTNTA ATAV
€uaioONnTad. Auth N ENePn KAIVIKAG avTIoTolXiag Twv
TIPONYOUHEVWY OpiwV avtoxng Kat euaiodnoiag odriynoe
OTNV TTPOG TA AVW UETATOTIION TOUG VI TIG AOIUWEELG EKTOC
™G pnviyyitdac.
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X710 mAaiolo auTo ot .oxUouoeg 0dnyieg Twv IDSA/ATS
Tou 2007 emonuaivouv oTi Ta TpéxovTa emimeda avtoxng
oTIG B-Aaktapeg Sev 06nyouv o€ KAWVIKN armoTuyia tng
Bepaneiag TN mveupoviag TNG KowvéTNTAG, OTAV XPNOL-
pomotouvTal ol KATAANAoL avTipikpolakoi mapdyovTteg
(apo&ukiAivn, kepTpla&dvn, kepotaliun) kait Bewpouyv 6Tl
10 emimedo AVTOXNG, TTOU TTPAYMATIKA eupavifel KAVIKN
QaVTIOTOIXia HE TNV EKPaON TWV TTEPIOTATIKWY, Eival auTtd
Twv 4pg/ml. Oa mpémnel wotooo va emonpavOei 6t n So-
ocoloyia Twv B-AakTapwv mou nipoTeivetal ano Tig IDSA/
ATS eivat moAb upnAoTEPN ard Tn GUVABWG XPNOIUOTIOL-
oUpEVN, KABWC yia TNV e§WVOCOKOUEIOKH AVTIUETWTTION
aoBevwv pe cuvodd voorpata fj mponynBeica Ajyn
avTIBLOTIKWV TIPOTEIVETAL N Xoprynon apo&ukiAivng 1g
TPEIG POPEG TNV NUEPA 1} apoEUKIAivNG/KAaBouAavikoU
29 8Uo @opéctnV Nuépa’. H Socoloyia Tng apofukiAivng
mou mpoTteivetal and Ti¢ EANAnvikég Oéoeic Opoguwviag yia
TNV EUMEIPIKN €WVOOOKOEIaKN Bepameia Tng mMveLoviag
NG KowvotNTag eival 1g 4 popéc nuepnoiwce?.

H @avopevikn didotaon peta&l tng avénong tng Wi-
KPOBIOAOYIKAC AVTOXNC OTNV TIEVIKIAIVN KA TWV KAIVIKWV
NG EMMTWOEWY 000V APOopPd TNV TVeLovia 6€ Sikaloloyei
aiolodotia, yla duo Aéyouc. O mpwToc gival 0Tt pe Bdon
Ta 6oa ava@épOnkav mapamavw, av Ta emimeda avtoxnic
-mapd tnv mbavr) tdon otabepomoinong- cuvexiocouv va
avéavovtal gival Aoyiko 0TI Ba emnpeaoTei Kal N KAVIKA
£KBaon TwV TMEPIOTATIKWY TIVEUHOVIAC TNG KovoTNTAc.
O 8elTtePOC ouvioTATAL OTO YEYOVOC OTL N AVTIUETWTTION
AMwV Aolpwewy amo S. pneumoniae, 6Twe n oeia péon
wTtitida kat N unviyyitida, emnpedletal apvnTika amd
v mapouacia avtoxnic. Xtnv oeia péon wtitida £xouv
mapatnenBei uPnAd emimeda KAVIKN G amoTuyiag Tng Oe-
pamneiag og mapoucia avBekTikoL S. pneumoniae®®®' . Ocov
a@opd ™ UNVIyyitida, n OepameuTiKn TG AVTILETWTTION
€xelal\del onuavtikda ta televuTaia 20 Xpovia, kat Adyw
NG EPPAVIONG AVOEKTIKWY OTENEXWV S. pneumoniae n
TeVIKIAivn 6€ ouvioTatal wg epmelpikry Beparneia. AvtiBeta
TIPOTIMATAL 0 OUVOUACHOG BAVKOMUKIVNG KAl KEQANOGTIO-
PIVWV TPITNG YEVIAC™.

Ektog and v avtoxr, 00 AAAEC IKavOTNTEG Tou S.
pneumoniae mou Pmopei va emnpedoouv tnv emfiwon
TOU o€ UPNAEC OUYKEVTPWOELC TTEVIKIAIVNG glval n eTEPO-
avtoxn (heteroresistance) kai n avoxn (tolerance). Mg
TO OPO €TEPOAVTOXH LTTOSNAWVETAL N TTAPOUCIa EVOC 1
TEPIOOOTEPWV UMOTANBUCHWY BakTnpiwv mou SiaBétouv
IKavOTNTA AVATTTUENG O€ CUYKEVTPWOELG TIEVIKIAiVNG UYN-
Aotepec amd tnv MIC. H ikavotnTa auth Sivel 0To pikpofio
TNV eukalpia va diepsuvnosl Tn SuvatoTnTa avantuéng os
UPNAEC CUYKEVTPWOELG TIEVIKIAIVNG, XWPIG va TTANPWOEL TO
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KOOTOG TNG TPOCAPUOYNG, avoiyovtag o §pduo yia tnv
EU@Avion TNS avtoxic®. Ao Tnv AAAn TTAEUPA N avoxn
OTIC B-AaKTANEG cuvioTatal oTNV EAATTWEVN valoBnoia
OPICHUEVWYV OTEAEXWY OTNV BakTnplokTévo Spdon Touc™.
2 e nelpapatélwa pe BakTnELAIMIKN TTVELHOVIA aTto S.
pneumoniae, n Xopriynon apo&ukiAivng og Tpooopoiwaon
avBpwmivng docoloyiag 19/8 wpeg yia 3 nuéPEC 0drynoe
o€ ypryyopn Bavdtwon twv euaicdntwv pikpofiwv. Avti-
Beta yla oteréxn pe MIC 2 i 4 ug/ml, n Baktnploktdvog
Spdaon Atav cuvapTnon OxL LOVO Tou EMITESOU AVTOXNAS
OAAA KAl TNG avoxriG Tou S. pneumoniae oTIG B-AaKTAUES™.

O1 mapayovteg Kivduvou yla Aoipwén amd PNSSP
mepINaUBAavouv TponyoulEVn XPHon avTiBLOTIKWY TO
TeheuTaio Tpiunvo, mpdogatn voonAeia, dtapovn o€ idpu-
M0, VOGOKOUELIAKK TIVEUHOVIQ, TTVEUOVIA TOV TEAEUTAIO
XPOVO, AAKOOAIOUO, TTOAU [IKEN 1 LEYAAN NAIKia, Tapapiov
vnriou o€ Bpe@ovnTako oTabud, emagn Ue UIKpd mauidid,
ouvwvoonPotnTa, Aoipwén amod HIV, avocoavemdpkela,
AIPATOAOYIKO KapKivo, OTMANVEKTOMN Kat Aoipwén amd
Toug opotumoug 14 kai 19779, Eivat idlaitepa a&loonueiwto
OTL N TTPONYOUMEVN XPrioN avTIBIOTIKWY WG TTAPAYOVTAC
KivdOvou yla Aoipwén and PNSSP enekteivetal mépa
amo ta B-AaKTAPIKE avTIBIOTIKG®. ZUYKEKPLUEVa n Xprion
TeVIKIAivng mpodiaBétel o€ Aoipwén amod un evaiodnta o’
auTr OTEAEXN ME OXETIKO Kivouvo 2,47, Tpiuebompiung/
ocouApapeBo&aloAng ue kivbuvo 5,97 kat alibpopukivng
pe kivbuvo 2,78%.

la TIC KEPANOCTIOPIVES N KAIVIK GNUAGIA TNG AVTOXAS
ToU S. pneumoniae o€ ANOIMWEEIC EKTOC TNG MNviyyiTidag
gival apeizeydpuevn. H kepota&iun kat n keptplagdvn
€xouv e€AIPETIKN SPACTIKOTNTA éVaVTI TOU S. pneumoniae
Kat n ouxvotnta uPnioL Babuol avtoyric (MIC >4ug/mL)
gival oAU Hikpr. AvtiBeTa ol kepahoomopiveg B’ yeviag
givat A\lyotepo SpaoTIKEC Kal N Xoprynon KeQoupo&iung
o€ Baktnplaiia amod S. pneumoniae éxel cUVOEDEI pe
avénuévn BvntotnTa®®®,

Maxpohideg

Y& avtiBeon pe 6,1t loYVEL yia TIG B-AaKTAYEG, UTTdp-
XOUV OPKETEG AVAPOPESG MIKPOBIOAOYIKAG Kal KAVIKAG
amotuyiag Twv gakpoAdwv o€ acBeveic pe Aoipwén amd
S. pneumoniae avOeKTIKO OTIG LOKPOAISECE* %, T e KATTOLEC
TIEPIMTWOELG £XEL aVaPEPBEi avamTuén piKkpoBlaipiag kata
N Bepaneia ) AUECWE UETA TN SIAKOTTH TNG KAl OPIOUEVA
TIEPIOTATIKA £XOUV KATOANEEL o€ BAvaTo®*91%, Tuvenwg,
TTAapd TNV avaueiopntntn 8éon twv pakpoAdwy ota
maiola TG ouVOUAOTIKNAG EUMEIPIKNAC Bgpareiag Tng
TIVEUHOVIAG TNG KOWVOTNTAG, N LEYAAN €KTACN TOU PAIVO-
MEVOU TNC avTOoXNG ToU S. pneumoniae oTIC MAKPOANISEC o
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TTAYKOOUIO0 eMime6o KaBIloTd emigofn Tn xoprynor| Toug
w¢ povoBeparmeia®,

BePaiwg n didotaon petall Hikpo1oAoyIKAC Kal
KAIVIKNC aVTOX G Kal amoTuyiag loXVEL Kal Yl TIG JaKpo-
ANOEC Kal Ta MTEPLOTATIKA BEPATTEVTIKWY AIMOTUXIWV ival
Suoavdaloya Aiya og oxéon pe TNV TEPACTIa Avénon NG
avtoxnec®. Xe mpdoeatn HENETN 59 acBeveic e nma n
METpLa TTVELPovia TN Kovotntag éAafav aliBpopukivn
500mg nuePNGCIWG yia 3 NuéPEC. AeKaenTd aoBeveic ixav
avOeKTIKO S. pneumoniae pe MIC yia Tnv alilBpopukivn
>2ug/mL og 12 amod 1a 14 oteléxn. Mapd to yeyovog ott
SlamotwOnkKe TAon MAPAPOVAC ToU S. pneumoniae ota
KAWVIKA Sgiypata og mepmTWoelg pe upnAou Babuou
avtoxn (=256ug/mL), kakn ékBaon mapatnendnke povo
og évav aoBevr pe upniou Babuol avtoyn Kal Og TPEIC
Me pétplou Babuol avtoxr. AnAadn n UikpofloAoyikn
Kall N KAVIKA ékBaon ev NTav TAUTOONUEC KOl OE OPKETEC
TEPIMTWOELG N uPNAoL emmédou avtoxri Oev amétpePe
TNV eMTUXn povobepareia Pe HOKPOAISN %,

H epunveia Tng acupgwviag autig HETa&L avtoxngin
vitro kal KAWVIKAG éKBaong Ba pmopoloe va yivel pe Suo
TPOmouC. O TPWTOG APoPA TN PAPHUAKOKIVNTIKA KAl Qap-
HOKOSUVAMIKA TWV HAKPOAOWV. Ol papUAKOSUVAUIKES
mapdpetpol mou cuvdéovTal He TNV SPACTIKOTNTA TWV
pakpoAbwv Sev gival oageic. MNa tnv epubpopukivn kat
KAap1Bpopukivn n mapduetpog mou oxeTiCetal pe tn dpa-
OTIKOTNTA QaiveTal 0Tl €ival 0 XpOVOG TTOU N CUYKEVTPWON
Tou pappudkou diatnpeital o emineda avwtepa tng MIC,
€V yla TNV altBpopukivn onuavtikdtePOC eival o Adyog
¢ AUC/MIC. Ta 1oxUovta 6pla evaloBnoiag pmopei va
UTTOTIUAOO0ULV TN SPACTIKATNTA TWV HAKPOASWY, TI.X. AOYOG
AUC/MIC >25 emituyxavetal yia tnv alildpopukivn povo
av n MIC eivat <0,25 pg/mL, evw 1o 6p1o G evatodnaoiag
givat 2 ug/mL'7.

QoT1600, peyalutepn evdexouévwg onpacia and tn
OUYKEVTPWON 0TO TTAAO A £XEL N CUYKEVTPWON OTOV TOTIO
™G PAeyHovNnG. Ot HakpoAideg €xouv peyAAn ikavoTnTa
Sleiobuong 0Toug IOTOUE TOU AVATIVEUCTIKOU, Epavifouv
SnAadn Tpomouod yla To AvanveuoTIKO GUCTNA, EVW
Oev gival 1o id10 amoteleopaTikéC o€ AANOUC 10TOUC. ExEL
amnodelxBei 611 o1 pakpoAideg S1abBétouv TNV IKAVOTNTA Va
OUYKEVTPWVOVTAL OTO KUTTAPOTTAAG A TWV HAKPOPAYWY
KOl TWV TTOAUPOP@OTTUPNVWY, ATIO TA OTToia anmeAeuOe-
pwvovTal otadlakd. Q¢ amoTéAeoa, Ta KUTTAPA auTd
maiCouv To pAAo amoBNKWV TWV HakPoAdwv'® 1% H gu-
YKEVTPWON TNG KAAPIOpOUUKIVNG gival TTOAD HeyaAUTEPN
07O LYPO TTOU KAAUTTTEL TO KUPEMOIKO emmOriAio (epithelial
lining fluid, ELF) amé 6,t1 oto mAaopa. EmmAéov, n kKAapl-
Bpopukivn dlabétel éva evepyo petafolitn mou epgpavi-
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(eTal va CUVELOPEPEL OTNV avTIUIKpoPlakn Tng dpdon. H
ouykévtpwon tTng aliBpouukivng oto ELF Sev eival toco
KaAn, aAAd gival evTuniwotakd avénuévn ota KUPeASIka
Makpo@aya Kal o€ CUVONRKES GAYHOVA auEAveTal Kal OTO
ELF'Y. BeBaiwg o€ mepimtwon Baktnplalpiog n umepoxn
auth Twv JakpoAldwy Tavel va ugioTatal Kal iowg €Tot
VO EPUNVEVOVTAL TA TIEPIOTATIKA EUPAVIONG MIKPOBLaIpiag
katd tn Sidpkela Bepameiag pe pakpoAidn, og Noipwén
amo avOeKTIKA OTEAEXN S. pneumoniage’®4107 111,

Oplopévol ouyypageic Oswpolv OTI AOyw TOou TTOAU
peydhou xpoévou nuicelag {wng tng (69 wpeg), n aliBpo-
MUKivN EUBUVETAL TTEPIOCOTEPO ATIO TIC AANEC LOKPOAISEC
ylatnv pgavion avtoxrig''2 Autd cuppaivel yiati, kabwg
QVIXVEVETAL OTOV OPYAVIOUO aKOUN Kal 28 NUEPEG PETA
™ ANYn NG 1o S1A0TNUA KATA TO OTT0I0 N CUYKEVTPWON)
¢ Slatnpeital og emimeda xaunAotepa tng MIC givat
1blaitepa mapatetapévo. To S1AoTnUa auTtd ATTOTEAEI
70 MapPABupo emMAOYNG AVOEKTIKWY OTEAEXWV (Mutant
selection window).

MapdAAnAa, gival mMBavod o PNXavIoPOS TPOKANGONG
NG AVTOXNG VO CUVOEETAL PE TNV KAVIKA TNG onuacia.
AnAadn o€ uPnioL emmédou avtoxn (Léow Tou erm B- MIC
>64ug/mL) amarrolvTtal TOAD UPNAGTEPEG CUYKEVTPWOELG
oT1o MAdoua Kat to ELF amé autég mou ouvnBwg emTuy-
xavovtal. AvTiOETa, Ol CUYKEVTPWOELG TWV HAKPOASWV
0TO onueio ™¢ Aoipwéng umopei va umepPaivouv Tnv
IKavoTnTa Twv mef yovidiwv va mpokaloLv avtoxn’. lNa
TO AOYO QUTO N EMIMTWON TN AVTOXNG OTIC LAKPOAIDEC
otnv ékBaon twv acBevwy mpénet va e€eTaleTal Péca 0To
TAQOL0 TWV UNXAVIOUWY TNG AVTOXHG TTOU EMTIKPATOUV 0TO
OUYKEKPIUEVO TANBUOUS. ATTO peENETEG TTOU €xouv Sie€a-
XO¢i og S1APOoPEC TTEPIOXEC TOU KOOHOU TIPOKUTITEL OTL N
uPnAoL Babuol avtoxr oTIC MakpPoAideg, Tou 6Twe &N
avagépbnke opeiletal og pebuliwon Tng Béong olvdeong,
gival ouxvétepn otnv Eupwmn, evw n xaunAou Babuoy,
TTOU OPEIAETAL O AVTAIO EKPONE, AmAVTATAl KUPIWE 0TN
B. Apepikn'=.

310 MAaiolo auTd ot Apepikavikéc Odnyieg (IDSA/ATS)
YlQ TNV EUTTELPIKN Aywyr OTNV TIVELRIOVIA TNG KOWVOTNTAG
EMONUAivVoUV OTL OTIC TIEPIOXEG UE ouXVOTNTA >25% (OTTWG
n EN\&&a) S. pneumoniae pe upniov Babuou avtoxn oTig
pakpoAideq (=16ug/mL) 6 cuviotdtal n povobepaneia pe
MakpPOoAidN, akdun Kal yla toug acBeveic xwpic ouvvoon-
PAOTNTA, aANA emMPBAN\ETAL N XOPIYNON TOUG O€ GUVOUACHO
Me B-AaKTapn 1, eVaAOKTIKE, povoBepareia e avamveu-
OTIKN KIVOAOVN’. ZTNV i81a AoyIkr ol EA\nvikég Obnyieg
Oev TIPOTEIVOUV EUTTEIPIKI XOPHyNoNn povoBeparneiag e
MaKpoAidn o€ kapia katnyopia acBevwv e veupovia
™G KowotnTacs.
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Mia gUtepn epunveia yia tv Sidotaon petad Spa-
OTIKOTNTAG in Vitro Kal KAIVIKNG QTOTEAECUATIKOTNTAG
amoTeAEL N TapaTripnon Tt CUYKEVTPWOELC LOKPOMS WV
xaunAdétepwv tng MIC pmopoulv va emdpacouv mavw
otn Aowoydévo duvapun tou S. pneumoniae. XaunAég
OUYKEVTPWOEIC KAap1Bpouukivng kat aliBpopukivng
AvVACTENAOUV TNV TTAPAYWYI] TIVEUPOAUGIVNG amd Tov
S. pneumoniade kat ENATTWVOLV TN §PACTIKOTNTA TNG in
Vitro, ENATTWVOULV TNV TIVEVUOAUGIVN O TElpapaTo{wa Kal
av€davouv tnv emBiwon Toug' % Emiong n po&iBpouukivn
Tpomnornolei og melpapatd{wa Tn PAsypovwdn avtidpaon
TWV 0EPAYWYWV ELVOWVTAG TNV APXIKH ATTAVTNON O€
OTeENEXN S. pneumoniae avOEKTIKOU OTIG LOKPONISES' ™.

Eivat cagéc ot mépa and tnv avTikpolakr Toug
Spdon ol pakpoAideg S1abétouv éva onUAVTIKO AptBud
AMwv 18lotTwv. H avocotpomomnolnTik Spdon Twv pa-
KpoAbwv dev gival pdvo in vitro i TEIPAUATIKO QAIVOUEVO.
‘Exel amodetxBei otnv KAvikr) mpdaén, 6mwg otn Oeparmeia
¢ Siaxutng mavPpoyxloAitidag, otnv aVTILETWITION TOU
ouvSPOUOU TNG ATTOPPAKTIKAG BpoyXloAitidac'™e, otnv
KUOTIKN ivwon %7, kaBWw¢ Kal Ke TV mionun évoelén oTig
METAPOCXEVTELG OPYAVWY TNE paTalUKivng (sirolimus), mou
givat pakpoAidn''8. O1 akpifBeic pnxaviopoi mou anoteAovv
TO UTTOCTPWHA TWV AVTIPAEYHOVWSWV ISIOTATWY TWV
pakpoMbwv Sev €xouv StaleukavBei mMAfpwe, eaivetal
OPWC OTL Ol LOKPOAISEC, peTa&L AWV, avaoTENOUV TNV
mapaywyr KUTTAPOKIVWY TTOU TIPOAYouV Tn GAEYUovVH,
gumodifouv 10 oXNUATIOUS TTAPAYOVTWY XNUEIOTAKTIKWY
yla Ta 0USETEPOPINA KAl TN PETAVACTEUON TWV OUSETE-
POQ@IAWV'"®, HEWWVOUV TNV UTIEPEKKPLON TNG BAEvvNC Kal
Bertiwvouv tn BAevvokpooowTr kABapon'?. EKTog and
TO TTAPATIAVW N PATIAMUKIVN @aiveTal 0Tt SlabETel Kat
QAVTIKAPKIVIKEG 1810TNTEC'?, evd N aliBpopukivn aokei
mBavwe dipaoikr Spdon otn oiYn, auavovtag Tnv avo-
Olakr andvtnon oTa apxIKa otadla Kat KATaoTEANOVTAG
TNV OTn CuvéXela'%,

Kivohdvec

ESw ta edopéva eival 1o TEPIOPIOHUEVA, OUWE AVALL-
@lopATNTa éxouv UMAPEEL TTEPIMTWOELG KAIVIKAG amoTu-
xiag o€ mveupovia and S. pneumoniae avOeKTIKOU OTIC
KIVOAOVEG' B2, T e pia mpoo@atn MENETN TTAPATAPNONG
TIEPIOTATIKWY E TIVEUOVIA TNE KOVOTNTAG TO S1doTnua
2002-2006, 10 38% TwV eWTeplkwV acBevwv éAafav
KIVOAOVEC (70% pofiphoaaivn, 19% Aefoglofacivn kat
9% onmpo@Aoaaivn). AmopovwOnkav 163 oteAéxn, amd
Ta omoia kavéva 6ev eppavile avtoxri OTIG KIVOAOVEC,
1,2% €ixe pia petaMa&n kai 6,7% 51£0ete avthia eKPONG.
H amoucia avtoxng anodé0nke amd Toug cuyypageic
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070 UPNAS TTOCOOTO XPHONG TWV VEOTEPWV Kal Idlaitepa
SpaoTIKWV évavtl Tou S. pneumoniae Kivodovwv'?, Oa
TIPETEL WOTOOO VA EMONUAVOEL OTL N AvToxn OTIG KIVO-
Aoveg eival pev omdvia, ol KAIVIKECG TNG EMITTWOELG OUWE
gival onpavTikeg kal EekdBapeg, o€ avtiBeon pe 0TI LIoYVEL
yla TIC B-AaKTAPES'?,

Eivalt yvwotd 011 n avtoxn oTI¢ KIVOAOVEC UmopEi va
TIPOKUYPEL o€ TTOAD cUVTOUO S1AcTNUA (Méoa OE MEPEC
amno v évapén TNS aywyng) akdun Kat Xwpic va UTTApXEL
miponyouuevn Xprion. Onwc avagépOnke, n avtoxr oTig
KIVOAOVEC €ival KATA KAVOVA ATTOTENEGIA VEWY AUTOUOTWY
petald&ewv kat mpokumtel o€ U0 PAoElS. H ouxvotnta
™G MPWTNG METANNAENG ival apKETA HeYAAN. Exel umo-
A\oyloTei 6Tl oTov Mvelpova acBevn P veupovia umopei
va Bpiokovtal 10°-107 TVEVIOVIOKOKKOL TTOU £XOUV UTIO-
oTel TNV MPWTN LETANNA&N parC'®. Zuxvd ol PETAANAEELG
AUTEC gival olWMNAECG Kat dgv 0dnyouv cg avénon g
MIC'?, ométe Sev gival Suvato va avixveuBouv PE KOWVEG
gpyaotnplakég peBodouc. MNMapd to yeyovog 0Tl Sev €xouv
AMECEC KAIVIKEG OUVETIELEG, £XOUV UEYAAN KAIVIKT ONnpaoia,
KaBwe n mpwtn HETANAEN SleuKOAUVEL TNV EUPAvion
NG SeUTEPNC, HIKPORLOAOYIKA AVIXVEUCIUNG KAl KAIVIKA
ONUAVTIKAG, HeETANNa&NG'?. Exel umoAoyloTei 61 évag
otoug 10° MVEUHOVIOKOKKOUG TTOU (PEPOUV TNV TTPWTN
petdAaén Ba umootei kat véa. Me Bdon tov aplBud twv
TIVEUUOVIOKOKKWY TTOU OVEUPIOKOVTAL GTOV LOAUCHEVO
mveUpova (10'%-10'), umoloyileTtal 0TI umopEi va TPOKU-
Youv péxpt 100 BakTrpLa KE AvToXr OTIC KIVOAOVEG. Av N
OUYKEVTPWON TWV KIVOAOVWVY SV ETTAPKEI Y1a VA POVEU-
Bouv Ta Baktipla Ye TNV MPWTN HETANNAEN, TOTE auTtd
Ba moAamhactaotouv kai Ba avanmtuéouv tn devtepn'®.
Mapd\AnAa amd tn oTiyur Tou N TPWTN METANAEN gival
ouvnBw¢ un avixvevolun pe Baon v MIC, n dtacmopd
TETOIWV OTEAEXWV UTTOPEL va TEpAOEL amapatripnTn Kat
va 0ONyNOEL O ONPAVTIKEG BEPATIEUTIKEG ATTOTUXIEG.

H em\oyr} TG KatdAANAng kivohévng amartei 1diai-
TEPN TTPOCOXH, OTIWG TIPOKUTITEL ATTO PAPUAKOSUVAUIKA
Sedopéva. O Aoyog AUC/MIC eival n TapAPEeTPOG Tou
ouvdéeTal KAAUTEPA pe TN SPACTIKOTNTA TWV KIVOAOVWY
Kal yla Tov S. pneumoniae mpémnel va gival JeyaAUTEPOC
Tou 30. H xopriynon oumpog@Aoaaivng oe 66on 750mg
odnyei oe \oyo AUC/MIC 21, n xopriynon Aefoproéaaivng
(500mg) o€ Adyo 36 kat poéipro&aaivng (400mg) og Aoyo
128. H 6paoTikOTNTA TWV KIVOAOVWV Yld TOV S. pneumoniae
gival amoé tn HIkpdTeEPN 0T HEYalUTePN: olmpo@Aoaacivn
< Aefoproacivn < ykatiphofaaivn < poéiplofacivn <
YeuipAo&aoivn ',

Ta avwtépw gival onuavtikd Oxt Hévo yla tnv emioyn
NG KIVOAOVNG UE TN peyaAUTepn SpaocTikOTNTa, aAAd
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KOl YO TNV ATTOTPOTTH EUPAVIONG AVOEKTIKWVY OTEAEXWY,
KaBWC pia amo TIG «KIVNTAPLEG SUVAUEIG» TNG EPPAVIONG
QVTOXNG OTIC KIVOAOVEC €ival n Xprion KIVOAOVWV IE OPLOKH
QVTI-TIVEUOVIOKOKKIKN pacTikotnTa. H Xprion Atyotepo
SpaoTIKWV KIvohovwy, émwg n oimpogAoacivn, euvosi
™V euQAavion avBekTIKwv otedexwv® evw n poéipAoaaivn
unepéxel NG Aefoproacivng 6cov apopd Tnv ERPAvion
AVOEKTIKWY OTENEXWV in vitro'?,

MNa v amopuyn ¢ e€AMwong TNS AvToXng oTIg
KIVOAGVEC, TTOU OTTW¢ AON avagépOnke, Umopei va €xel
ONUAVTIKEG KAWVIKEG EMITTWOELG, KAAO Ba fjtav n xprion Twv
KIVOAOVWV GTNV TIVEUHOVIA TNE KOIVOTNTAC va TTEPLopile-
Tal o€ oageic evoeifelg, dOmwe n aduvapia xopriynongnin
mpdo@atn AnYn B-Aaktapng, n Aoipwén amd otéhexoq pe
mBavn 1 amodedetyuévn uPnAn avtoxn Kat n Suoxépela
CUUMOPYWONG o cuVOUACGHO AVTIBIOTIKWY.

2YMMNEPAXMATA

Ta kUpla cuumepdopata ya tnv avioxn tou S.
pneumoniae évavTl Twv TPIWV TASEwv avTIBLOTIKWY TToU
XPNOILOTTOlOUVTAL KATA KUPLO AGYO OTnV TIVEUHOVIA TNG
KowoTNTaG givat:

B-Aaktapeg: pe Baon tn Sidotaon avapeoa otn
MIKPOBIOAOYIKA avIXVEVUCIUN AVTOXH KAl TIG KAIVIKEG TNG
OUVETTEIEC KAL TN OTTAVIOTNTA TWV TTPAYUOTIKA AVOEKTIKWV
OTENEXWY, N UTTGVOLA AVTOXIG OTNV TIEVIKIAIVN eV TIPETTEL
va KaBopilel TIc OepameuTIKEG EMAOYEC OTNV TTVEUOVIA
NG KovoTNTaG.

MakpoAide¢: mapd N UIKPOTEPN CUVAPELD TWV UI-
KpoPtoloylkwv 6eS0pEVWV avToXNG KAl TWV KAIVIKWV
EMMTWOEWY, N HEYAAN OUXVOTNTA TNG AVTOXNG Kal N
mapouasia Katd kavéva uPpniol Babuou avtoxng otnv
EMASa, kabiotouv tn povoBepareia e HakpoAidn emi-
Kivbuvn o€ OAEC TIG KATNyopieC aobevwv e TVeELpOVia
NG KoIvOTNTAG.

KivoAoveg: e€aitiag TG SUPQwViag MIKPOBIOAOYIKAG
avToxn ¢ Kal KAVIKIG €KBaong kat Tou yeyovotog 6Tt Bdon
yla tnv mpdAnyn tng S1adoong TnG avtoxrig oTIC KIVOAOVES
€ival n amoTpoT TN TPWTNG METANAENG, N XpHoN Twv
Kivolovwv Ba mpémel va yivetal pe olveon Kal ¢’ doov
UTIAPXOUV CUYKEKPIUEVEG eVOEIEELC YIa TNV TPOTINGT TOUG.

H Siactaon petalv tng SpacTikdTNTAC in Vitro Kal
NG KAWVIKNC éKPBaong, 1dlaitepa otnv mePImTwon Tou S.
pneumoniade e QVToxr O0TnV TIEVIKIAIVN, Sev TIpémel va
0dnynoel 0€ EQNOUXAOUO TTAVW GTO BEPa TNE XOPyNoNng
avtifloTikwv. Eival cagég 6t1 n ouxvotnTa TNG AVIOoXNiC
TOU S. pneumoniae AmMOTENEl GUVAPTNON TNG CUVOAIKAG
xpriong avtiBlotikwv'®, Y& éva mo gupL mAaiolo Bewpn-
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ong, N avantuén YKpoPIakrg avtoxig ivat avamogeuKTn
OUVETIEIA TNG XPNONG TwV avTIBIOTIKWV EiTE QuTn gival
0pOn kat dikatohoynuévn, ite xt. Opwg, N 1N opdn xpnon
Tou¢ e€avTAei 0 GUVTONSTEPO XPOVO TNV WEENUN (wh
TWV avTIBLOTIKWV. XTN pn opBr xprion mepthapBdvovtaln
XOPHYNOH TOUG O€ Un HIKPOPIOKEG 1 auTOTTEPLOPILOUEVES
Mopwéelg, 6mwe n ofeia Bpoyxitida, n xopriynon avtifBi-
oTIKoU mapdyovta mou gite §gv KAAUTITEL Ta UTTELBUVA
maBoydva, gite S1aBétel dxpnota euplL PACHA Kal TEAOC
n xopriynon AavBaocpévng Socoloyiag yia Aavbacuévo
XPOVIKO SlaoTnua®. Zuvenwg n xopriynon KatdAAnAng
QVTIMIKPOBIAKNAG aywyng, Xt LOVO yla TNV TIVEUHoVIa
™G KOWVATNTAG, OANA YEVIKOTEPQ, €XEL PEYAAN onuacia,
laitepa yla tnv mpoANYN TG EPPAvions AoIHwEEWY amo
avOEeKTIKA HIKPOPIa, N éKBaon Twv omoiwv EVOEXOUEVWC
va givat duopevnc. Emopévwg amarteitat:

« xoprjiynon avtiflotikwv pévo os acBeveig pe Baktn-

plakn Aoipwén

TINEYMQN TeUxog 4o, Topog 240¢, OktwBpiog - Aekéufpiog 2011

« xprion SlayvwoTtikwv peBodwv, dTiwg o TPoodloplopdg
Twv emmedwv mpokaAattovivng'!, yia tn Stakpion twv
BakTnplakwv AoUWEEWVY UE OTOXO TNV EAATTWON TNG
Xoprynong avtifloTikwy

+ Xoprynon Tou KatdAAnAou avtifloTikou TNV KATAA-
AnAn 660n

« Xoprynon avtiBloTIKWwy He BAon Ta TOTIKA XOpPaKTNn-
PLOTIKA TNG AVTOXNG.

Eival pavepd 611 Twpa, TEPICOOTEPO ATIO KABE AAAN
TiePiodo, n amoteAeopaTikA Bepareia piag Aoipwéng, 6mwe
N TIVEUHIOVIQ, Ba TIPETTEL VA EMITUYXAVETAL JIE TO HIKPOTEPO
SuvaTtod KOOTOC. A Un S1aPEVYEL OUWE ATTO TN OKEYN MaG
n evotoxn epdaon Tn¢ P.S. McKinnon éti «to akpifdtepo
avTIBloTIKO gival auto ou &g SOUAEVEL.
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SUMMARY. As resistance to Streptococcus pneumoniae has escalated
dramatically over the past decades, the efficacy of the three major
classes of antibiotics most commonly used for the empirical treat-
ment of community-acquired pneumonia (CAP), (i.e., f-lactams,
macrolides and respiratory quinolones) is under investigation. Ac-
cording to recently published international data 21.8% of strains of
S. pneumoniae are penicillin non-susceptible and 36.3% are resistant
to azithromycin. Rates of quinolone resistance remain low, but
clonal spread of resistant strains has been reported in closed com-
munities. The precise clinical impact of antimicrobial resistance is
difficult to assess, but treatment failures due to antibiotic-resistant
S. pneumoniae have been documented. Comparison of the relatively
small number of failures with the magnitude of confirmed resist-
ance reveals a paradox that has not been clarified and possibly
involves both pharmacokinetic and pharmacodynamic parameters.
Itis evident that the final outcome of CAP depends not only on the
therapeutic regime but also on a variety of factors including the
genetic characteristics of the bacterial strain and the background
of the patient. Knowledge of the mechanisms of the emergence
and spread of resistance is necessary for the rational selection of
appropriate antibiotics. Current data suggest that the possibility of
penicillin resistance should not be a leading factor for the choice of
the therapeutic regime in CAP. In Greece, monotherapy of CAP with a
macrolide poses clinical risks, while quinolones should be used with
caution. In the setting of increasing resistance the administration
of the appropriate antimicrobial therapy is essential for the preven-
tion of emerging infections due to resistant S. pneumoniae strains,
which apart from the increased cost of treatment may lead to an
unfavourable outcome. Pneumon 2011, 24(4):379-387.
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INTRODUCTION

Streptococcus pneumoniaeis a Gram-positive aerobic
or facultative anaerobic coccus, member of the Strep-
tococcaceae family, which was discovered in 1881. The
major virulence factor of S. pneumoniae is its capsular
polysaccharide, which provides the antigenic target for
antibody production’. Ninety-one distinct serotypes are
currently recognized'2. This exclusively human pathogen
is a common inhabitant of the upper respiratory tract
where serotypes may succeed one another. The carrier
state usually lasts for weeks in adults or months in children.
Most people have been carriers of S. pneumoniae at some
pointin their lives. Airway colonization by pneumonococci
is detectable in about 10% of adults, 20-40% of children
and 60% of infants in day-care settings. Day-care centres
are significant pools of resistant strains in the commu-
nity2. Occasionally S. pneumoniae may spread from the
nasopharynx of a colonized person to other parts of the
body and cause disease?.

S. pneumoniae infections are divided into invasive
and non-invasive, depending on whether or not S. pneu-
moniae is detected in normally sterile areas. Meningitis
and bacteraemia are invasive infections, in contrast to
pneumonia, sinusitis and acute otitis media3.

Pneumonia is a major infectious disease with mil-
lions of cases diagnosed every year worldwide. It is one
of the 10 leading causes of death in all age groups and
the leading cause of death due to an infectious disease*.
Approximately 50% of hospitalized patients with pneu-
monia have community-acquired pneumonia (CAP)°.
S. pneumoniae is the predominant pathogen of CAP,
regardless of severity, and the most common cause of
death due to CAPSS.

Based on the above information, the antimicrobial
agents included in the empirical treatment of CAP should
be active against S. pneumoniae. Current guidelines focus
on three classes of antibiotics, B-lactams, macrolides and
respiratory quinolones’. The use of these agents is currently
under continuous investigation since antimicrobial resist-
ance has escalated dramatically during the past 40 years®.

THE EPIDEMIOLOGY OF RESISTANT
S. PNEUMONIAE

Although resistant strains of S. pneumoniae are de-
tected universally, the incidence of resistance varies
markedly between countries and regions'. Penicillin G,
the drug of choice since 1942, is still used for the treatment
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of pneumococcal pneumonia'. Low levels of penicillin
resistance were first described in Australia in 1960'?, and
higher levels [minimum inhibitory concentration (MIC)
>2pg/mL] were reported in South Africain 1970'*'%. From
these areas penicillin-resistant clones of S. pneumoniae
spread rapidly across the world. As a result by the late 1990s
the incidence of penicillin non-susceptible S. pneumoniae,
PNSSP) had increased significantly in Europe''¢, Asia'"®,
and North®*2 and South America?*. Subsequently, strains
with very high resistance levels to penicillin (MIC=8ug/
mL) emerged in the late 1990s°.

Several surveillance studies have tracked the evolu-
tion of resistance among strains of S. pneumoniae. The
PROTECT study obtained more than 20,000 isolates from
39 countries; overall 21.8% of isolates were PNSSP during
the period 1999-2003%. Resistance rates to penicillin were
highest in France, Spain, South Africa, the USA and the
Far East?. Resistance rates to penicillin were over 50% in
some of these regions, whereas in other parts of the world
such as Finland, Sweden and Germany rates were below
5%°. PNSSP strains accounted for 21.6% of S. pneumoniae,
in Canada in 2006° and for 32.5% in the USA in 2004-05%.
Despite global increase in resistance, in some countries
such as Spain decline in resistance has been reported®?’.
This phenomenon may be the result of campaigns target-
ing the reduction in antibiotic usage. Alternatively there
may be a resistance ceiling in S. pneumoniae, which the
organism cannot overcome without a significant meta-
bolic cost. In Greece PNSSP has increased in adults from
27.4% in 2001-04 to 47.8% in 2005-08%, and in children
44.6% of S. pneumoniae strains are PNSSP?,

During recent decades a paradox has gradually
emerged between the penicillin susceptibility break-
points that define resistance and its clinical consequences.
More specifically, it has become evident that infections
due to strains of S. pneumoniae formerly considered non-
susceptible can be treated successfully with the usual
(but not inadequate) doses of 3-lactam antibiotics. This
paradox has led to the revision of penicillin susceptibility
breakpoints?.

Strains of S. pneumoniae were initially susceptible to
penicillin with MICs for penicillin ranging from 0.015-
0.03pg/mL. With the emergence of strains with higher
MICs, the susceptibility breakpoints were set as follows:
susceptible MIC <0.06pg/mL, intermediate 0.12-1ug/mL
and resistant >2pg/mL. This was changed in 2008 and for
non-meningeal infections the breakpoints are currently:
susceptible MIC <2ug/mL, intermediate MIC 4ug/mL and
resistant MIC =8ug/mL3%*". Penicillin G is administered
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intravenously at 12 million units/day in 6 divided doses
for sensitive strains, but 18-24 million units are required
for intermediate resistant strains. S. pneumoniae does
not produce B-lactamase, therefore MIC breakpoints for
amoxicillin and amoxicillin-clavulanate are the same.
PNSSP strains usually remain susceptible to amoxicillin®234,

Macrolide resistance among S. pneumoniae strains
escalated dramatically worldwide in the 1990s. In many
regions macrolide resistance in S. pneumoniae is more
common than penicillin resistance®, which may be at-
tributed to the extensive use of macrolides for CAP as
monotherapy®. According to the PROTECT study, mac-
rolide resistance increased from 31%in 1999 to 36.3%in
20042. Azithromycin resistance reached 31% in Canada
in 2006°, while erythromycin resistance was 29.1% in
United States in 2004-05%. In Europe the rates of macrolide
resistance are highly variable among countries, ranging
from 6.9% in Norway to 57% in Greece*®. Based on Greek
studies macrolide-resistant S. pneumoniae accounts for
38.9% in adults and 48.6% in children®%,

Rates of quinolone resistance remain low (<2%).
However, in the USA quinolone resistance is increas-
ing in contrast to other antibiotic classes®. In addition
clusters of infections due to resistant strains have been
reported®3®, mainly in closed communities such as Hong
Kong where clonal spread of resistant strains led to a sig-
nificant increase of resistance to 13.3%%. In South Africa,
where quinolones are widely used for the treatment of
multidrug-resistant (MDR) tuberculosis, several cases of
invasive S. pneumoniae disease due to nosocomial spread
of strains resistant to levofloxacin have been reported“.
Based on this evidence, the emergence of clinically sig-
nificant quinolone resistance is a possibilty that should
not be ignored. Resistance rates are generally higher for
ciprofloxacin than for levofloxacin and moxifloxacin®2. In
Greece resistance to respiratory quinolones has not been
reported but according to published data in 23.3% of S.
pneumoniae strains the MIC for ciprofloxacin is >2ug/mL*'.

MECHANISMS OF RESISTANCE

In Gram (+) bacteria resistance is acquired through
transfer of genetic material. Transfer may be accomplished
by bacteriophages (i.e., bacterial viruses with the ability
to pick up host genes from one strain and move them to
a recipient)®, by the movement of plasmids (i.e., circular
DNA segments that are physically separated from the
bacterial chromosome)*? or by transposons (i.e DNA seg-
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ments without replication functions that have the ability
to move between plasmids or chromosomes and can
insert into bacterial genetic material in areas flagged by
certain gene sequences, known as insertion sequences)*.
Macrolide resistance is disseminated among S. pneumoniae
via transposons®, and in addition S. pneumoniae has the
ability to absorb free DNA from the environment. This
ability, called transformation, was first described in 1944
and leads to the acquisition of penicillin resistance*. In
contrast to the above mechanisms of clonal spread of
resistance to 3-lactam and macrolide antibiotics, resistance
to quinolones is usually the result of de novo mutations,
although clonal spread of quinolone-resistant strains has
been also reported®.

Beta-lactams

B-lactam antibiotics interact with target sites i.e.
penicillin-binding proteins (PBP), which are integral to
bacterial cell wall synthesis. Six different PBPs have been
identified in S. pneumoniae (1a, 1b, 2a, 2b, 2x, 3). Resistance
to B-lactams results from alterations in PBPs. When 2b, 2x,
or 1a are altered, binding ability to $-lactams is reduced
and higher MICs are required. Extremely high MICs are
the result of mutations to all three PBPs. Resistance to
penicillin is associated with some degree of resistance
to all B-lactam antibiotics. Resistance to cephalosporins
develops through alterations in 2xand 1a, since 2b is not
a target for cephalosporins. Most cephalosporin-resistant
strains are also penicillin-resistant'®.

Macrolides

Macrolides inhibit protein synthesis by binding to
ribosomal sites, and therefore mutations leading to altera-
tions in the binding site confer resistance to macrolides.
Two major mechanisms of macrolide-resistance have
been described:

+ Methylation of the ribosomal site [erm (B)] leads to
high-level resistance (MIC >64pug/ml) and concomitant
resistance to lincosamides and streptogramins (MSL
phenotype)°.

« Active efflux [mef (E), mef (A)], leading to lower-level
resistance (MIC 1-32ug/ml), without affecting other
antibiotic classes.

Erythromycin resistance is generally associated with
azithromycin and clarithromycin cross-resistance®*.The
genes erm (B) and mef (E or A) are responsible for 97% of
macrolide resistance in S. pneumoniae, and both genes
may be present in some strains. The prevalence of these
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genes varies widely among countries, erm (B) being the
predominant mechanism in Europe and mef (E or A) in
North America®.

Quinolones

Fluoroquinolones inhibit DNA synthesis by interact-
ing with specific sites in topoisomerases Il and IV, called
QRDR*. Quinolone-resistance is the result of de novo mu-
tations in QRDR leading to reduced affinity to quinolones.
The ParCand gyrA genes are responsible for A subunits of
topoisomerases, while parc and gyrB are responsible for
B subunits?. Efflux-mediated resistance may also occur®,

Concomitant resistance

Although resistance mechanisms for each antibiotic
class are different, resistance genes may be transferred
together, leading to multiple-resistant S. pneumoniae.
PNSSP is more commonly resistant to non (3-lactam
drugs, such as macrolides, clindamycin, tetracyclines,
chloramphenicol and trimethoprime/sulfamethoxazole
than sensitive strains of S. pneumoniae®**°. Conversely,
quinolone resistance is usually independent of penicillin
resistance. MDR in S. pneumoniae is defined as resistance
to at least 3 antibiotic classes®’. The rates of MDR over
the globe are highly variable. According to a study in 15
European countries during 2004-05 overall MDRis 15.8%
(0% in Denmark and 42.9% in Greece**. MDR is more com-
mon when macrolide resistance results from the erm(B)
gene than from the mef(A) gene®.

THE CLINICAL SIGNIFICANCE OF RESISTANCE

Despite its escalation worldwide, the clinical conse-
quences of S. pneumoniae resistance are difficult to assess.
This contradiction rises from the fact that antimicrobial
resistance in bacteria can be defined in two ways. First,
microbiological resistance is the presence of a mechanism
of resistance to a certain antibiotic that is either innate,
or acquired either from the environment or through
automatic mutation. The latter mechanism differentiates
the resistant strain (non-wild-type) from the wild type
bacteria that have never been exposed to the antibiotic
drug. The level of microbiological resistance is defined
by a laboratory cut-off, such as the MIC, which is inde-
pendent of clinical circumstances>3. However it should be
underlined that use if the MIC has inherent weaknesses
in the assessment of resistance. MIC is defined as the
minimum concentration of an antibiotic in the presence
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of which no visible bacterial growth is observed for 16-20
hours in culture medium. Bacterial sensitivity, however,
is not homogeneous and MIC cannot estimate possible
inhibitory results after exposure to the drug. Additionally
MIC variability is 100% (i.e. an MIC of 2ug/mL may actually
be Tpug/mL or 4ug/mL) and MIC does not reflect the site
of infection and does not take into account phenomena
such as post-antibiotic effect, post-antibiotic leukocyte
enhancement or serum bactericidal effect.

The second definition of resistance is the clinical
resistance. Clinical resistance is defined by the level of
antimicrobial activity associated with a high likelihood of
therapeutic failure. Clinical resistance relates to the adverse
outcome of a patient receiving an antibiotic while suffer-
ing from an infection due to a resistant strain. This aspect
of resistance estimates whether exposure of a sensitive
strain to a drug in question will lead to a better outcome
compared that of to a resistant strain>3. Whether this is
the case with S. pneumoniae in CAP remains controversial,
but it is clear that microbiological failure (i.e., failure of
microbial eradication) is not necessarily associated with
clinical (i.e., therapeutic) failure>.

The divergence between in vitro resistance and its
clinical consequences becomes evident with assess-
ment of resistance over time and in different parts of the
world. Five-day mortality due to invasive S. pneumoniae
pneumonia has remained unchanged since 1964, despite
the significant escalation of S. pneumoniae resistance®.
Although resistance rates are increasing, the percentage
of invasive disease due to S. pneumoniae has remained
stable®, and no significant differences in mortality are
observed among countries with variable resistance rates®.

This paradoxse may be explained by the multiplicity
and the interaction of the factors that determine the final
outcome of pneumonia. These factors include age, gender,
serotype, previous intake of steroids, hospitalization dur-
ing the last 12 weeks, immunodeficiency, comorbidities
[such as chronic obstructive pulmonary disease (COPD)],
the clinical condition, the presence of pleural effusion,
infiltrations in multiple lobes, and genetic predisposition,
along with bacterial resistance? %%,

The mortality is thus dependent on the bacterial
strain, the antibiotic regime and the characteristics of
the patient. Some of factors affecting the final outcome,
such as the antibiotics, may be modifiable while others are
not. Obviously, the association between in vitro activity
and clinical efficiency is not linear. As bacterial resist-
ance increases, however, it is expected that more and
more cases of adverse outcome in CAP due to resistant
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S. pneumoniae will be reported.

Another factor that should be taken into account is
the virulence of the resistant S. pneumoniae. As described
above, resistance is the result of either genetic alteration
or genetic material acquisition. In the first case an evolu-
tionarily optimized mechanism deviates from its functional
optimum, while in the second, at least in many instances,
the cost of the carriage of foreign elements must be paid.
It is reasonable to conclude that resistance to antibiotic
drugs requires the expense of a fitness cost’®”". In that
setting, in animal models resistant S. pneumoniae strains
are less virulent than sensitive strains, and strains isolated
from cases of bacteraemia are less resistant than those
isolated from mucosal infections or from carriers?>7072,

B-lactams

A considerable number of studies have explored the
impact of penicillin resistance on the outcome of pneu-
monia, but their findings are conflicting. Relatively few
studies indicate that penicillin resistance is associated
with a poor outcome®’6'73,1n 6,570 cases of bacteraemic
pneumonia due to S. pneumoniae, a correlation between
the number of deaths after the 4" day of hospitalization
and infection by strains with an MIC =4ug/mL for penicillin
and =2ug/mL for cefotaxime was observed®.

A meta-analysis of hospitalized patients with S. pneu-
moniae pneumonia produced the conclusion that the
relative risk for mortality was higher for resistant than
for sensitive S. pneumoniae (OR=1.37), after adjustment
for age, comorbidities and severity of illness”. This study
also examined the impact of discordant therapy (i.e.,
administration of a single empirical antimicrobial agent
that was inactive in vitro) compared to concordant therapy
(i.e., administration of at least one empirical antimicrobial
agent with in vitro activity). Discordant therapy did not
result in increased mortality compared to concordant
therapy’3; thus pneumonia due to PNSSP is associated with
higher mortality independently of the in vitro activity of
the antimicrobial agents. The authors conclude that there
is no need to change the current empirical treatment
for pneumonia, but that penicillin resistance is possibly
a negative prognostic factor for pneumonia outcome.

On the other hand, a considerable number of reports
suggest that the outcome of infections due to S. pneu-
moniae is not determined by penicillin resistance. Several
studies examined CAP exclusively?%77475, some of which
detected a non-significant trend towards increased mor-
tality in pneumonia due to PNSSP, but penicillin resist-
ance does not seem to be associated with the severity or
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outcome of bacteraemic CAPS. In this setting Falcé et al
noted a non-significant trend towards increased mortality
in the cases of PNSSP in 247 patients with bacteraemic
pneumonia”. Similar findings have been reported for
bacteraemia®’87° and invasive S. pneumoniae disease in
adults and children%0628%8 Maugein et al studying 919
patients with bacteraemia due to S. pneumoniae showed
that mortality was independent of the level of resistance
(21.3% at MIC <0.1pg/mL, 16.7% at MIC 0.1-1 pg/mL,
25.6% at MIC 1ug/mL and 20.9% at MIC =2ug/mL)%. In
accordance with the previous studies quoted, cases of
microbiological failure in respiratory infections treated
with -lactam antibiotics were scarce, despite the high
prevalence of penicillin resistance®.

Most of the above studies take into account the pre-
vious susceptibility breakpoints and include only small
numbers of infections due to strains that are currently
considered resistant (MIC =8ug/mL). Even in the case of
invasive disease due to strains of S. pneumoniae with a
very high MIC (currently defined as resistant) the outcome
did not differ from that of other S. pneumoniae infections,
although duration of hospitalization was longer®.

It appears, therefore, that the administration of
-lactam antibiotics in pneumonia due to PNSSP does
not affect the course of the disease compared to the
results with agents that are active in vitro’>””. The reasons
for which penicillin continues to be active against non-
susceptible strains require further investigation. One
possible explanation is based on pharmacokinetic and
pharmacodynamic parameters. For penicillins, the dynamic
parameter that better relates to their efficiency is the time
period during which drug concentration exceeds the MIC.
Mortality is low when this period is greater than 40-50%
of the dose interval®. As a result, a high penicillin serum
concentration could retain its activity even against strains
with a high MIC (Figure 1)"'. The MIC of the vast majority
of S. pneumoniae strains (>95%) is such that high-dose
penicillin is effective®'. Furthermore, 99% of the currently
active strains have an MIC<4ug/mL3'.

It may therefore be concluded that intermediate strains
can be effectively treated with high-dose penicillin, while
truly resistant strains are rare and their possible presence
should not alter everyday therapeutic decisions. Resistant
S. pneumoniae is not a cause of therapeutic failure when
the antibiotic regimen is appropriate and the MIC for
penicillin is <4pg/ml®’. This observation is enhanced by
the fact that failures of bacterial eradication with penicillin
or amoxicillin have never been documented. One case of
failure with tircacillin administration has been reported
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FIGURE 1. Serum levels of penicillin in relation to dosage for
different levels of resistance of S. pneumoniae. From reference
11.

and this involved a strain with an extremely high MIC?,
Conversely, failures have been observed with B-lactam
antibiotics with poor activity against S. pneumoniae, such
as cefazolin, cefuroxime and ceftazidime®.

As mentioned above, the discordance between micro-
biological and clinical resistance to 3-lactam antibiotics
may be explained by the fact that previous susceptibility
breakpoints were set too low, thus defining as resistant
strains that were clinically susceptible®. This lack of clinical
relevance has led to the raising of susceptibility break-
points for nonmeningeal infections.

In this context the recommendations by IDSA/ATS
published in 2007 underline that for CAP, the current
levels of resistance to B-lactam antibiotics do not result
in therapeutic failure when the appropriate antimicrobial
agents (amoxicillin, ceftriaxone, cefotaxime) are used. Ac-
cording to the same guidelines the clinically relevant level
of penicillin resistance is set at MIC of at least 4ug/mL. It
should be noted, however, that the proposed doses are
much higher than those usually used, since according to
IDSA/ATS outpatients with comorbidities or risk factors for
infection with resistant S. pneumoniae should be treated
with amoxicillin 1g 3 times daily or amoxicillin/clavoulanic
2g twice daily’. The Greek guidelines for treatment of CAP
in ambulatory patients recommend the administration
of 1g amoxicillin 4 times daily?®.

Despite the factors mentioned above that contribute
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to the discordance between microbiological and clini-
cal resistance, caution is needed for two main reasons:
Firstly, if instead of stabilizing, resistance levels continue
to raise, the clinical outcome will eventually be affected®.
Secondly, in the case of other S. pneumoniae infections,
such as acute otitis media and meningitis, the outcome
is adversely affected by resistance. In acute otitis media,
high levels of clinical failure have been observed with
resistant S. pneumoniae®®®', In addition the treatment of
meningitis has been significantly changed during the past
20 years, and penicillin is no longer the drug of choice;
the empirical regime currently recommended comprises
vancomycin and the third generation cephalosporins®.

Apart from resistance, two other characteristics that
may affect the ability of S. pneumoniae to survive in
the presence of penicillin in high concentrations are
heteroresistance and tolerance. Heteroresistance is usu-
ally defined as the presence of one or several bacterial
subpopulations which can grow at higher antibiotic con-
centrations than predicted by MIC. This ability may give
the microorganisms the opportunity to explore growth
at higher penicillin concentrations without paying the
fitness cost, thus serving as a tool during evolution to
resistance®®. Tolerance is the decreased susceptibility to-
wards the killing effect of B-lactams®*. In an animal model
with bacteraemic pneumonia due to S. pneumoniae, the
administration of amoxicillin at a dose simulating 19/8
hours in humans led to rapid killing of sensitive strains.
In the case of strains with a MIC at 2 or 4 ug/ml, however,
bactericidal activity depended not only on resistance but
also on S. pneumoniae tolerance®.

Risk factors for PNSSP infection are previous antibiotic
use (during the last 3 months), recent hospitalization,
residence in a health care facility, nosocomial pneumonia,
pneumonia during the past 12 months, alcoholism, age
extremes, attendance at a day-care centre, contact with
small children, comorbidities, HIV infection, immuno-
deficiency, haematological malignancies, splenectomy
and infection with serotypes 14 and 1977, Previous
antibiotic use need not exclusively involve 3-lactams®.
More specifically, penicillin use increases the possibil-
ity of infection due to non-sensitive strains by a degree
of 2.47, trimethoprime/sulfamethoxazole by 5.97 and
azithromycin by 2.787.

Concerning cephalosporins, the clinical impact of S.
pneumoniae resistance in non-meningeal infections varies.
Cefotaxime and ceftriaxone are highly active against S.
pneumoniae and the prevalence of resistance (MIC =4pg/
mL) very low. In contrast, second generation cephalo-
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sporins are much less active and the use of cefuroxime in
bacteraemia caused by S. pneumoniae has been reported
to be associated with increased mortality®°.

Macrolides

In contrast to the B-lactams, numerous cases of mi-
crobiological and clinical failure and even deaths, due to
macrolide-resistant S. pneumoniae have been reporteds*!®,
In some patients breakthrough bacteraemia has been
observed? 19119 For this reason, despite the clear role of
macrolides as part of a combination empirical treatment
in CAP, the widespread prevalence of macrolide resist-
ance worldwide renders monotherapy with a macrolide
difficult to justify®.

Itis evident that discordance between microbiologi-
cal and clinical failure also applies for the macrolides, as
the reported therapeutic failures are disproportionately
few compared to the tremendous increase in resistance
rates®*. In a recent study, 59 patients with mild or moder-
ate CAP received azithromycin 500mg daily for 3 days.
In 17 patients a macrolide-resistant S. pneumoniae was
isolated and MIC was at >2ug/mL in 12 of the 14 strains
detected. Although persistence of S. pneumoniae was
observed in case of high-level resistance (=256ug/mL),
only one patient with high-level resistance and 3 patients
with moderate resistance had poor clinical response.
The authors concluded that microbiological and clinical
outcome are not always concordant and that in several
cases successful monotherapy with azithromycin had been
achieved even in the presence of high-level resistance'®.

This paradox between in vitro resistance and clinical
outcome may be explained in two ways. The first involves
macrolide pharmacodynamics and pharmacokinetics. The
pharmacodynamic parameters best associated with mac-
rolide activity have not been clarified. For erythromycin
and clarithromycin the critical parameter appears to be
the time during which the drug concentration is above
the MIC, while for azithromycin the ratio AUC/MIC is a
better predictor of activity. Current breakpoints tend to
underestimate macrolide activity, since a ratio of AUC/MIC
>25is achieved for azithromycin only if MIC is at <0.25 pg/
mL, when the sensitivity breakpoint is set at 2 ug/mL'",

Concentration at the site of infection appears to be
more important than that in the plasma. Macrolides are
characterized by an excellent pulmonary tissue penetra-
tion, in contrast to that in other areas of the body. It is
known that macrolides concentrate in the cytoplasm of
the macrophages and neutrophils,from where they are
subsequently released. These cells thus act as macrolide
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storage sites'®'%11%, The concentration of clarithromy-
cin is much higher in epithelial lining fluid (ELF) than
in plasma and in addition, clarithromycin has an active
metabolite that possible confers to its antimicrobial
effect. The concentration of azithromycin in ELF is not
as high, but it increases in the case of infection and it is
impressively increased in the alveolar macrophages'”.
This advantage of macrolides does not apply in the case
of bacteraemia, which may be the reason for the emer-
gence of break-through bacteraemia during the course of
treatment with macrolides for infections due to resistant
S. pneumoniae'®+1%7111,

Several authors believe that due to its very long half-life
(69 hours), azithromycin is responsible for the emergence
of resistance to a greater degree than other macrolides''2.
Azithromycin traces can be detected even 28 days after
administration and as a result of this persistance its con-
centration remains below the MIC for a prolonged period,
representing a mutant selection window.

Itis of note that the mechanism of resistance may be
associated with its clinical relevance. In high-level resist-
ance (caused by erm B - MIC=64ug/mL) the concentra-
tions required in both plasma and ELF are higher than
those achieved. In contrast, macrolide concentration at
the site of infection may overcome the mef mediated
resistance®. It is thus scientifically correct to evaluate the
impact of macrolide resistance on outcome according to
the mechanisms of resistance that predominate in that
particular region. It is now known that the high-level
resistance due to methylation of the binding site is more
common in Europe, while the low-level, efflux-mediated
resistance is more prevalent in North America''s.

Based on the above evidence the US (IDSA/ATS)
guidelines recommend that in regions such as Greece,
where the prevalence of highly resistant S. pneumoniae
is >25% (=16ug/mL) macrolide monotherapy is not ap-
propriate even for patients without comorbidities, and
instead, the administration of combination therapy or
monotherapy with a respiratory quinolone is necessary’.
Accordingly, the Greek guidelines do not recommend
empirical monotherapy with macrolides for any group
of patients with CAP#,

A second explanation for the discordance between
in vitro activity and clinical outcome is the observation
that macrolide concentrations below the MIC may af-
fect the virulence of S. pneumoniae. Clarithromycin and
azithromycin in low concentrations inhibit pneumolysin
production and activity in vitro, and inhibit pneumolysin
production in animal models, thus increasing survival'.
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Roxithromycin modifies the inflammatory response in
animal models, favouring the initial reaction against
macrolide-resistant S. pneumoniae strains''.

It is well known that macrolides share a number of
properties other than their antimicrobial activity. Theirim-
munomodulatory effects have not only been observed in
vitro but have been established in the treatment of diffuse
panbronchiolitis, bronchiolitis obliterans (BO) syndrome''¢
and cystic fibrosis (CF)''%'"7, Rapamycin (sirolimus), which is
widely used in transplantation medicine, is a macrolide.
The exact mechanisms of these anti-inflammatory prop-
erties have not been fully elucidated but it appears that
the macrolides can decrease pro-inflammatory cytokine
production, inhibit neutrophil chemotaxis and migra-
tion'"?, reduce mucus production and improve mucus
clearance'. In addition, rapamycin appears to exhibit
antitumour properties'?', while azithromycin initially
increases and subsequently decreases the immune re-
sponse in sepsis'?,

Quinolones

Data on quinolone resistance are sparse, but cases
of therapeutic failure in pneumonia due to quinolone-
resistant have been reported'*'%, In a recent observa-
tional study on CAP during the period 2002-2006, 38% of
outpatients received quinolones (70% moxifloxacin, 19%
levofloxacin and 9% ciprofloxacin). Of the 163 isolates none
exhibited quinolone resistance, 1.2% contained a first-step
mutation and 6.7% exhibited an efflux phenotype. The
absence of fluoroquinolone resistance in the context of
high-dose usage was attributed by the authors to the
frequent use of third-generation fluoroquinolones with
enhanced activity against S. pneumoniae'®. It should be
noted, however, that in contrast to that of the f-lactams,
quinolone resistance, although rare, has a clear and sig-
nificant clinical impact'®.

Itis well known that quinolone resistance may emerge
rapidly (within days) even without previous exposure.
As described above, quinolone resistance is the result of
de novo mutations occurring in two steps. The first-step
mutation is fairly frequent. In an infected lung 10%-107
cocci could be expected with the first-step mutation'®.
These mutations are usually silentand do not resultin an
increase in MIC, and therefore they are often undetected
by conventional laboratory methods'?’. However they are
of great clinical importance, as the development of a first-
step mutation appears to facilitate the emergence of a
clinically important high-level, second-step mutation'®, If
the quinolone concentration is not adequate to kill strains
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with afirst-step mutation, then the second-step mutation
is likely to occur'®. Additionally, since first-step mutations
are often non-detectable, spreading of these strains may
be not be noticed, leading to therapeutic failures.

The choice of the appropriate quinolone should be
made with caution. The AUC/MIC ratio is the parameter
best associated with quinolone efficacy and for it should
exceed 30. The administration of ciprofloxacin (750mg)
leads to a AUC/MIC ratio of 21, levofloxacin to a ratio of
36 and moxifloxacin (400mg) to a ratio of 128. Quinolone
activity from lowest to highest is: ciprofloxacin < levo-
floxacin < gatifloxacin < moxifloxacin < gemifloxacin'?.

Choosing the appropriate quinolone is important
not only in terms of activity but also in the context of
the emergence of resistance. One of the most significant
pathways for creating resistant strains is the use of qui-
nolones with limited anti- S. pneumoniae activity. The less
potent quinolones, such as ciprofloxacin, may enhance
the emergence of resistant strains®, while moxifloxacin
has been demonstrated better than levofloxacin in vitro
whereresistance is concerned'®.

Prevention of the emergence of quinolone resistance
is a significant issue as it may lead to adverse clinical
outcomes. It is advisable that quinolone use for CAP be
limited to certain indications, such as recent use or al-
lergy to B-lactams, probable or established resistance to
[-lactams or the possibility of decreased patient compli-
ance with combination treatment.

CONCLUSIONS

The main conclusions on the resistance of S. pneumo-
niae to the three major classes of antibiotics in CAP are:

B-lactams: based on the discordance between mi-
crobiologically detected resistance and its clinical con-
sequences, and on the rarity of truly resistant strains, the
possibility of penicillin-resistance should not be a leading
factor in the choice of the therapeutic regime for CAP.

Macrolides: Despite the lower degree of discordance
between microbiological and clinical resistance, the high
prevalence and the high level of macrolide resistance in
Greece render monotherapy with a macrolide inadvisable
for all patients with CAP.

Quinolones: As microbiological resistance to quinolo-
nes often leads to adverse clinical outcomes, and based
on the fact that prevention of the first-step mutation is
of high significance for the emergence of resistance, qui-
nolones should be used with caution and only according
to certain specific indications.
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Despite the discordance between in vitro activity and
clinical outcome, especially in the case of penicillin resist-
ance, decisions about the appropriate antibiotic regimen
in CAP should be made with caution. The prevalence of
S. pneumoniae resistance correlates with the overall use
of antibiotics'°. Justified or not, antibiotic use inevitably
leads to microbial resistance. Inappropriate antibiotic
use decreases more rapidly the period of time during
which specific antibiotics remain useful. Inappropriate
use includes administration of antibiotics in non-bacterial
infections, such as acute bronchitis, administration of
an antibiotic that either does not cover the responsible
pathogen or which has a spectrum that is far too wide, and
administration of the wrong dosage for the wrong period
of time*. The use of recommended antimicrobial therapy,
not only in CAP, but in general, is very important for the
prevention of the emergence of resistant S. pneumoniae
strains. In this context it is imperative that:

« Antibiotics should be administered only for bacterial
infections

- Diagnostic methods, such as procalcitonin'' measure-
ment, should be used for the recognition of bacterial
infections, thus reducing overall antibiotic use

- Antibiotics should be administered in the appropriate
dosage and for the right period of time

« The local data on resistance should be taken into
account.

Now, more than ever, it is evident that the effective
treatment of an infection such as CAP should be accom-
plished at the lowest possible cost. As P.S. McKinnon
pointed out, however, “the most expensive antibiotic is
the one that does not work” (ECCMID 2003).

REFERENCES

1. Jones RN, Jacobs MR, Sader HS. Evolving trends in Strepto-
coccus pneumoniae resistance: implications for therapy of
community-acquired bacterial pneumonia. Int J Antimicrob
Agents 2010;36:197-204.

2. Van der Poll T, Opal SM. Pathogenesis, treatment, and preven-
tion of pneumococcal pneumonia. Lancet 2009;374:1543-56.

3. Muster DM. Streptococcus pneumoniae. In: Mandell, Douglas,
and Bennett’s (editors) Principle and Practice of Infectious
Diseases, Churchill Livingstone, 7th ed, 2010, pp2626-42

4. Donowitz GR. Acute pneumonia. In: Mandell, Douglas, and
Bennett’s (eds) Principle and Practice of Infectious Diseases,
Churchill Livingstone, 7th ed, 2010, pp 891-916

5. Kollef MH, Shorr A, Tabak YP, GuptaV, Liu LZ, Johannes RS. Epi-
demiology and outcomes of health-care-associated pneumonia:
results from a large US database of culture-positive pneumonia.
Chest 2005;128:3854-62.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

387

. Jacobs MR. Antimicrobial-resistant Streptococcus pneumo-

niae: trends and management. Expert Rev Anti Infect Ther
2008;6:619-35.

. Mandell LA, Wunderink RG, Anzueto A; Infectious Diseases

Society of America; American Thoracic Society. Infectious
Diseases Society of America/American Thoracic Society con-
sensus guidelines on the management of community acquired
pneumonia in adults. Clin Infect Dis 2007;44(Suppl. 2):527-72.

. File TM. Clinical implications and treatment of multiresistant

Streptococcus pneumoniae pneumonia. Clin Microbiol Infect
2006; 12 (Suppl. 3): 31-41

. Lynch JP lll, Zhanel GG. Streptococcus Pneumoniae: Does An-

timicrobial Resistance Matter? Semin Respir Crit Care Med
2009;30:210-238.

Kapaumeha X, Kavapakn Z, Kouvpavtdakng M, Makapwva M,
Muwpaditou E, Me@avng A. H tpéxouca avtoxr Tou mveupovio-
KOKKou oTa avTiBloTikd. Mvelpwy 2005; 18:263-274.

Bryan CS, Talwani R, Stinson MS. Penicillin Dosing for Pneumo-
coccal Pneumonia. Chest 1997; 112:1657-64.

Hansman D, Bullen M. A resistant pneumococcus. Lancet 1967;
ii: 264-265.

Jacobs MR, Koornhof HJ, Robins-Browne RM, et al. Emergence
of multiply resistant pneumococci. New Engl J Med 1978; 299:
735-740.

Appelbaum PC, Bhamjee A, Scragg JN, Hallett AF, Bowen AJ,
Cooper RC. Streptococcus pneumoniae resistant to penicillin
and chloramphenicol. Lancet 1977; 2: 995-997.
Syrogiannopoulos GA, Grivea IN, Davies TA, Katopodis GD,
Appelbaum PC, Beratis NG. Antimicrobial use and colonization
with erythromycin-resistant Streptococcus pneumoniae in Greece
during the first 2 years of life. Clin Infect Dis 2000; 31: 887-893
Bedos JP, Chevret S, Chastang C, Geslin P, Regnier B. Epidemio-
logical features of and risk factors for infection by Streptococcus
pneumoniae strains with diminished susceptibility to penicillin:
findings of a French survey. Clin Infect Dis 1996; 22: 63-72
Kam KM, Luey KY, Fung SM, Yiu PP, Harden TJ, Cheung MM.
Emergence of multiple-antibiotic-resistant Streptococcus pneu-
moniae in Hong Kong. Antimicrob Agents Chemother 1995;
39:2667-2670

Lee HJ, Park JY, Jang SH, Kim JH, Kim EC, Choi KW. High incidence
of resistance to multiple antimicrobials in clinical isolates of
Streptococcus pneumoniae from a university hospital in Korea.
Clin Infect Dis 1995; 20: 826-835

Song JH, Lee NY, Ichiyama S. Spread of drug-resistant Strep-
tococcus pneumoniae in Asian countries: Asian Network for
Surveillance of Resistant Pathogens (ANSORP) Study. Clin Infect
Dis 1999; 28: 1206-1211

Doern GV, Brueggemann A, Holley HPJr, Rauch AM. Antimicro-
bial resistance of Streptococcus pneumoniae recovered from
outpatients in the United States during the winter months of
1994 to 1995: results of a 30-center national surveillance study.
Antimicrob Agents Chemother 1996; 40: 1208-1213

Doern GV, Brueggemann AB, Blocker M. Clonal relationships
among high-level penicillin-resistant Streptococcus pneumoniae
in the United States. Clin Infect Dis 1998; 27: 757-761



388

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Doern GV, Brueggemann AB, Huynh H, Wingert E. Antimicrobial
resistance with Streptococcus pneumoniae in the United States,
1997 98. Emerg Infect Dis 1999; 5: 757-765

Whitney CG, Farley MM, Hadler J. Increasing prevalence of
multidrug-resistant Streptococcus pneumoniae in the United
States. N EnglJ Med 2000; 343:1917-1924

Deeks SL, Palacio R, Ruvinsky R. Risk factors and course of iliness
among children with invasive penicillin-resistant Streptococcus
pneumoniae. The Streptococcus pneumoniae Working Group.
Pediatrics 1999; 103: 409-413

Schito GC, Felmingham D. Susceptibility of Streptococcus
pneumoniae to penicillin, azithromycin and telithromycin
(PROTEKT 1999-2003). Int J Antimicrob Agents 2005;26:479-85.
Richter SS, Heilmann KP, Dohrn CL, Riahi F, Beekmann SE, Doern
GV. Changing Epidemiology of Antimicrobial-Resistant Strep-
tococcus pneumoniae in the United States, 2004-2005. Clinical
Infectious Diseases 2009; 48:e23-33

Valles X, Marcos A, Pinart M et al. Hospitalized community-
acquired pneumonia due to Streptococcus pneumoniae: Has
resistance to antibiotics decreased? Chest 2006;130:800-806.
Maraki S, Mantadakis E, Samonis G. Serotype distribution and
antimicrobial resistance of adult Streptococcus pneumoniae
clinical isolates over the period 2001-2008 in Crete, Greece.
Chemotherapy 2010;56:325-32.

Paraskakis I, Kafetzis DA, Chrisakis A et al; National Surveil-
lance Network for Pneumococcal Resistance. Serotypes and
antimicrobial susceptibilities of 1033 pneumococci isolated
from children in Greece during 2001-2004. Clin Microbiol
Infect 2006;12:490-3.

Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial susceptibility testing. Twentieth
informational supplement. Document M100-520. Wayne, PA:
Clinical and Laboratory Standards Institute, 2010.

Weinstein MP, Klugman KP, Jones RN. Rationale for revised
penicillin susceptibility breakpoints versus Streptococcus
pneumoniae: coping with antimicrobial susceptibility in an
era of resistance. Clin Infect Dis 2009;48:1596-600.

Kosowska K, Jacobs MR, Bajaksouzian S, Koeth L, Appelbaum
PC. Alterations of penicillin-binding proteins 1A, 2X, and 2B in
Streptococcus pneumoniae isolates for which amoxicillin MICs
are higher than penicillin MICs. Antimicrob Agents Chemother
2004; 48: 4020-4022

Jacobs MR, Felmingham D, Appelbaum PC, Gruneberg RN.
The Alexander Project 1998-2000: susceptibility of pathogens
isolated from community-acquired respiratory tract infection to
commonly used antimicrobial agents. J Antimicrob Chemother
2003; 52: 229-246

Sahm DF, Thornsberry C, Mayfield DC, Jones ME, Karlowsky JA.
In vitro activities of broad-spectrum cephalosporins against
nonmeningeal isolates of Streptococcus pneumoniae: MIC
interpretation using NCCLS M100-S12 recommendations. J
Clin Microbiol 2002; 40: 669-674

Klugman KP, Lonks JR. Hidden epidemic of macrolide-resistant
pneumococci. Emerg Infect Dis 2005 Jun;11(6):802-7.

Riedel S, Beekmann SE, Heilmann KP. Antimicrobial use in Europe

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

PNEUMON Number 4, Vol. 24, October - December 2011

and antimicrobial resistance in Streptococcus pneumoniae. Eur
J Clin Microbiol Infect Dis 2007; 26: 485-490

Doern GV, Richter SS, Miller A et al. Antimicrobial resistance
among Streptococcus pneumoniae in the United States: have we
begun to turn the corner on resistance to certain antimicrobial
classes? Clin Infect Dis 2005;15:139-48.

Johnson DM, Stilwell MG, Fritsche TR, Jones RN. Emergence
of multidrug-resistant Streptococcus pneumoniae: report from
the SENTRY Antimicrobial Surveillance Program (1999-2003).
Diagn Microbiol Infect Dis 2006; 56: 69-74

Ho PI, Yung RWH, Tsang DNC et al. Increasing resistance of
Streptococcus pneumoniae to fluoroquinolones: results of a
Hong Kong multicenter study in 2000. J Antimicrob Chemother
2001;48:659-665.

Von Gottberg A, Klugman KP, Cohen C. Emergence of levoflox-
acin-non-susceptible Streptococcus pneumoniae and treatment
for multidrug-resistant tuberculosis in children in South Africa:
a cohort observational surveillance study. Lancet 2008; 371:
1108-1113

Poulakou G, Katsarolis I, Matthaiopoulou I. Nationwide sur-
veillance of Streptococcus pneumoniae in Greece: patterns of
resistance and serotype epidemiology. Int J Antimicrob Agents
2007; 30: 87-92

Rice LB. Bacterial monopolists: the bundling and dissemination
of antimicrobial resistance genes in gram-positive bacteria. Clin
Infect Dis 2000;31:762-9.

Gay K, Baughman W, Miller Y. The emergence of Streptococcus
pheumoniae resistant to macrolide antimicrobial agents: a 6-year
population-based assessment. J Infect Dis 2000; 182: 1417-1424
Avery OT, Macleod CM, McCarty M. Studies on the chemical
nature of the substance inducing transformation of pneumococ-
cal types: induction of transformation by a desoxyribonucleic
acid fraction isolated from pneumococcus type Ill. J Exp Med
1944;79:137-58.

Pletz MW, McGee L, Jorgensen J et al. Levofloxacin-resistant in-
vasive Streptococcus pneumoniae in the United States: evidence
for clonal spread and the impact of conjugate pneumococcal
vaccine. Antimicrob Agents Chemother 2004;48:3491-7.
Mavika K, Kioupri¢ 1. O pdAog Twv @Boplokivodovwy otn Bepa-
nieia Tng Oupatiwong. Mvevpwy 2008; 21:388-394.

Brown SD, Farrell DJ, Morrissey |. Prevalence and molecular
analysis of macrolide and fluoroquinolone resistance among
isolates of Streptococcus pneumoniae collected during the
2000-2001 PROTEKT US Study. J Clin Microbiol 2004;42:4980-7.
El Garch F, Lismond A, Piddock LJ, Courvalin P, Tulkens PM, Van
Bambeke F. Fluoroquinolones induce the expression of patA
and patB, which encode ABC efflux pumps in Streptococcus
pneumoniae. J Antimicrob Chemother 2010;65:2076-82.
Zhanel GG, Palatnick L, Nichol KA, Bellyou T, Low DE, Hoban
DJ. Antimicrobial resistance in respiratory tract Streptococcus
pneumoniae isolates: results of the Canadian Respiratory Or-
ganism Susceptibility Study, 1997 to 2002. Antimicrob Agents
Chemother 2003; 47: 1867-1874

Doern GV, Pfaller MA, Kugler K, Freeman J, Jones RN. Prevalence
of antimicrobial resistance among respiratory tract isolates of



PNEUMON Number 4, Vol. 24, October - December 2011

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Streptococcus pneumoniae in North America: 1997 results from
the SENTRY antimicrobial surveillance program. Clin Infect Dis
1998; 27: 764-770

Lynch JPIIl, Zhanel GG. Escalation of antimicrobial resistance
among Streptococcus pneumoniae: implications for therapy.
Semin Respir Crit Care Med 2005; 26: 575-616

Jones ME, Blosser-Middleton RS, Thornsberry C, Karlowsky JA,
Sahm DF.The activity of levofloxacin and other antimicrobials
against clinical isolates of Streptococcus pneumoniae collected
worldwide during 1999-2002. Diagn Microbiol Infect Dis 2003;
47:579-586

Macgowan AP; BSAC Working Parties on Resistance Surveillance.
Clinical implications of antimicrobial resistance for therapy. J
Antimicrob Chemother 2008;62(Suppl 2):ii105-14.

Metlay JP, Singer DE. Outcomes in lower respiratory tract in-
fections and the impact of antimicrobial drug resistance. Clin
Microbiol Infect 2002;8(Suppl 2):1-11.

Austrian R, Gold J. Pneumococal Bacteremia with especial
reference to bacteremic pneumococcal pneumonia. Ann Intern
Med 1964;60:759-76.

Fine MJ, Smith MA, Carson CA et al. Prognosis and outcomes of
patients with community-acquired pneumonia. A meta-analysis.
JAMA 1996;275:134-41.

Feikin DR, Schuchat A, Kolczak M et al. Mortality from invasive
pneumococcal pneumonia in the era of antibiotic resistance,
1995-1997. Am J Public Health 2000;90:223-9.

Centers for Disease Control and Prevention (CDC). Emergence
of antimicrobial-resistant serotype 19A Streptococcus pneu-
moniae--Massachusetts, 2001-2006. MMWR Morb Mortal Wkly
Rep 2007;56:1077-80.

Lode H, Grossman C, Choudbhri S et al. Sequential IV/PO moxi-
floxacin treatment of patients with severe community-acquired
pneumonia. Respir Med 2003;97:1134-42.

Choi EH, Lee HJ. Clinical outcome of invasive infections by
penicillin-resistant Streptococcus pneumoniae in Korean chil-
dren. Clin Infect Dis 1998;26:1346-54.

Turett GS, Blum S, Fazal BA, Justman JE, Telzak EE. Penicillin
resistance and other predictors of mortality in pneumococcal
bacteremia in a population with high human immunodeficiency
virus seroprevalence. Clin Infect Dis 1999;29:321-7.
Gomez-Barreto D, Calderén-Jaimes E, Rodriguez RS, de los
Monteros LE. Clinical outcome of invasive infections in children
caused by highly penicillin-resistant Streptococcus pneumoniae
compared with infections caused by penicillin-susceptible
strains. Arch Med Res 2000;31:592-8.

Castillo EM, Rickman LS, Brodine SK, Ledbetter EK, Kelly C.
Streptococcus pneumoniae: bacteremia in an era of penicillin
resistance. Am J Infect Control 2000;28:239-43.

Pallares R, Capdevila O, Lifares J et al. The effect of cephalosporin
resistance on mortality in adult patients with nonmeningeal
systemic pneumococcal infections. Am J Med 2002;113:120-6.
Maugein J, Guillemot D, Dupont MJ et al. Clinical and microbio-
logical epidemiology of Streptococcus pneumoniae bacteremia
in eight French counties. Clin Microbiol Infect 2003;9:280-8.
Ferndndez Guerrero ML, Ramos JM, Marrero J, Cuenca M,

67.

68.

69.

70.

71.

72.

73

74.

75.

76.

77.

78.

79.

80.

389

Fernandez Roblas R, de Gérgolas M. Bacteremic pneumococ-
cal infections inimmunocompromised patients without AIDS:
the impact of beta-lactam resistance on mortality. Int J Infect
Dis 2003;7:46-52.

Aspa J, Rajas O, Rodriguez de Castro F et al. Pneumococcal
Pneumonia in Spain Study GroupDrug-resistant pneumococcal
pneumonia: clinical relevance and related factors. Clin Infect
Dis 2004;38:787-98. Epub 2004 Mar 1.

Lujan M, Gallego M, Fontanals D, Mariscal D, Rello J. Prospective
observational study of bacteremic pneumococcal pneumo-
nia: Effect of discordant therapy on mortality. Crit Care Med
2004;32:625-31.

Wunderink RG, Waterer GW. Community-acquired pneumonia:
pathophysiology and host factors with focus on possible new
approaches to management of lower respiratory tract infec-
tions. Infect Dis Clin North Am 2004;18:743-59.

Andersson DI, Levin BR. The biological cost of antibiotic resist-
ance. Curr Opin Microbiol 1999;2:489-93.

Martinez JL, Baquero F. Interactions among strategies associ-
ated with bacterial infection: pathogenicity, epidemicity, and
antibiotic resistance. Clin Microbiol Rev 2002 Oct;15(4):647-79.
Einarsson S, Kristjansson M, Kristinsson KG, Kjartansson G, Jons-
son S. Pneumonia caused by penicillin-non-susceptible and
penicillin-susceptible pneumococci in adults: a case-control
study. Scand J Infect Dis 1998;30:253-6.

. Tleyjeh IM, Tlaygeh HM, Hejal R, Montori VM, Baddour LM.

The impact of penicillin resistance on short-term mortality in
hospitalized adults with pneumococcal pneumonia: a system-
atic review and meta-analysis. Clin Infect Dis 2006;42:788-97.
Epub 2006 Feb 8.

Reechaipichitkul W, Assawasanti K, Chaimanee P. Risk factors
and clinical outcomes of penicillin resistant S. pneumoniae
community-acquired pneumonia in Khon Kaen, Thailand.
Southeast Asian J Trop Med Public Health 2006;37:320-6.
Ewig S, Ruiz M, Torres A et al. Pneumonia acquired in the com-
munity through drug-resistant Streptococcus pneumoniae. Am
J Respir Crit Care Med 1999;159:1835-42.

Mufson MA, Chan G, Stanek RJ. Penicillin resistance not a
factor in outcome from invasive Streptococcus pneumoniae
community-acquired pneumonia in adults when appropriate
empiric therapy is started. Am J Med Sci 2007;333:161-7.
Falcd V, Almirante B, Jordano Q et al. Influence of penicillin
resistance on outcome in adult patients with invasive pneumo-
coccal pneumonia: is penicillin useful against intermediately
resistant strains? J Antimicrob Chemother 2004;54:481-8. Epub
2004 Jun 23.

Yu VL, Chiou CC, Feldman C et al; International Pneumococcal
Study Group. An international prospective study of pneu-
mococcal bacteremia: correlation with in vitro resistance,
antibiotics administered, and clinical outcome. Clin Infect Dis
2003;37:230-7. Epub 2003 Jul 7.

Silverstein M, Bachur R, Harper MB. Clinical implications of
penicillin and ceftriaxone resistance among children with
pneumococcal bacteremia. Pediatr Infect Dis J 1999;18:35-41.
Frankel RE, Virata M, Hardalo C, Altice FL, Friedland G. Invasive



390

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

92.

93.

pneumococcal disease: clinical features, serotypes, and anti-
microbial resistance patterns in cases involving patients with
and without human immunodeficiency virus infection. Clin
Infect Dis 1996;23:577-84.

Deeks SL, Palacio R, Ruvinsky R et al. Risk factors and course
of illness among children with invasive penicillin-resistant
Streptococcus pneumoniae. The Streptococcus pneumoniae
Working Group. Pediatrics 1999;103:409-13.

Chen CJ, Lin CL, Chen YC et al. Host and microbiologic factors
associated with mortality in Taiwanese children with invasive
pneumococcal diseases, 2001 to 2006. Diagn Microbiol Infect
Dis 2009;63:194-200.

Gomez-Barreto D, Espinosa-Monteros LE, Lépez-Enriquez C,
Jiménez-Rojas V, Rodriguez-Suarez R. Invasive pneumococ-
cal disease in a third level pediatric hospital in Mexico City:
epidemiology and mortality risk factors. Salud Publica Mex
2010;52:391-7.

Klugman KP. Bacteriological evidence of antibiotic failure in
pneumococcal lower respiratory tract infections. Eur Respir J
Suppl 2002;36:3s-8s.

Schrag SJ, McGee L, Whitney CG et al; Active Bacterial Core
Surveillance Team. Emergence of Streptococcus pneumoniae
with very-high-level resistance to penicillin. Antimicrob Agents
Chemother 2004;48:3016-23.

Andes D, Craig WA. In vivo activities of amoxicillin and amoxicil-
lin-clavulanate against Streptococcus pneumoniae: application
to breakpoint determinations. Antimicrob Agents Chemother
1998;42:2375-9.

Menendez R, Torres A. Treatment failure in community-acquired
pneumonia. Chest 2007;132:1348-55.

Ouada Epyaoiag tng ENMnvikn¢ Etaipeiag Aopwéewy, Tng EN-
Anvikn¢ Etaipeiag XnuetoBepameiag kai tng ENnvikrig Mveupo-
vohoyIkn¢ Etaipeiac. KateuBuvtrplec odnyieg yia tn Sidyvwon
Kl TV eUMELPIKN Bepanmeia Tng veupoviag Tng KovdtnTag. ZTo:
KateuBuvtrpieg Odnyieg yia T Aldyvwon kat tnv Epmeipikn
O¢epaneia Twv Aopwéewv amd: Kévtpo EAéyxou kat MpoAndng
Noonpdtwy, Emotnuovikn Emrtponr Nocokopelakwv Aot-
pwéewv, YmevBuvog ékdoong: ENnvikn Etaipeia Aotpwéewv.
ABrva 2007 oeh: 33-46

Metlay JP. Antibacterial drug resistance: implications for the
treatment of patients with community-acquired pneumonia.
Infect Dis Clin North Am 2004;18:777-90.

Dagan R, Abramson O, Leibovitz E et al. Impaired bacteriologic
response to oral cephalosporins in acute otitis media caused
by pneumococci with intermediate resistance to penicillin.
Pediatr Infect Dis J 1996;15:980-5.

. Dagan R, Leibovitz E, Fliss DM et al. Bacteriologic efficacies

of oral azithromycin and oral cefaclor in treatment of acute
otitis media in infants and young children. Antimicrob Agents
Chemother 2000;44:43-50.

Hameed N, Tunkel AR. Treatment of Drug-resistant Pneumococ-
cal Meningitis. Curr Infect Dis Rep 2010;12:274-81.

Morand B, Miihlemann K. Heteroresistance to penicillin in Strep-
tococcus pneumoniae. Proc Natl Acad Sci U S A 2007;104:14098-
103. Epub 2007 Aug 17.

94.

95.

96.

97.

98.

9.

100.

101.

102.

103.

104.

105.

106.

107.

108.

PNEUMON Number 4, Vol. 24, October - December 2011

Azoulay-Dupuis, E, Moine P, Bedos JP, RieuxV, Vallee E. Amoxi-
cillin dose-effect relationship with Streptococcus pneumoniae
in a mouse pneumonia model and roles of in vitro penicillin
susceptibilities, autolysis, and tolerance properties of the
strains. Antimicrob Agents Chemother 1996; 40:941-946.
Abgueguen P, Azoulay-Dupuis E, Noel Vet al. Amoxicillin Is Ef-
fective against Penicillin-Resistant Streptococcus pneumoniae
strains in a mouse pneumonia model simulating human phar-
macokinetics. Antimicrob Agents Chemother 2007;51:208-214.
Pallares R, Gudiol F, Lifiares J et al. Risk factors and response
to antibiotic therapy in adults with bacteremic pneumonia
caused by penicillin-resistant pneumococci. N Engl J Med
1987;317:18-22.

Vanderkooi OG, Low DE, Green K, Powis JE, McGeer A; Toronto
Invasive Bacterial Disease Network. Predicting antimicrobial
resistance in invasive pneumococcal infections. Clin Infect Dis
2005;40:1288-97. Epub 2005 Mar 31.

Sacho H, Klugman KP, Koornhof HJ, Ruff P. Community-acquired
pneumonia in an adult due to a multiply-resistant pneumococ-
cus. J Infect 1987; 14: 188-189

Buckingham SC, Brown SP, Joaquin VH. Breakthrough bacte-
remia and meningitis during treatment with cephalosporins
parenterally for pneumococcal pneumonia. J Pediatr 1998;
132:174-176

Rzeszutek M, Wierzbowski A, Hoban DJ, Conly J, Bishai W, Zhanel
GG. A review of clinical failures associated with macrolide-
resistant Streptococcus pneumoniae. IntJ Antimicrob Agents
2004;24:95-104.

Kelley MA, Weber DJ, Gilligan P, Cohen MS. Breakthrough
pneumococcal bacteremia in patients being treated with
azithromycin and clarithromycin. Clin Infect Dis 2000;31:1008-
11. Epub 2000 Oct 13.

Fogarty C, Goldschmidt R, Bush K. Bacteremic pneumonia
due to multidrug-resistant pneumococciin 3 patients treated
unsuccessfully with azithromycin and successfully with levo-
floxacin. Clin Infect Dis 2000;31:613-5.

Lonks JR, Garau J, Medeiros AA. Implications of antimicrobial
resistance in the empirical treatment of community-acquired
respiratory tract infections: the case of macrolides. J Antimicrob
Chemother 2002;50(Suppl 52):87-92.

Van Kerkhoven D, Peetermans WE, Verbist L, Verhaegen J.
Breakthrough pneumococcal bacteraemia in patients treated
with clarithromycin or oral beta-lactams. J Antimicrob Chem-
other 2003;51:691-6.

Lonks JR.What Is the Clinical Impact of Macrolide Resistance?
Curr Infect Dis Rep 2004;6:7-12.

Yanagihara K, Izumikawa K, Higa F et al. Efficacy of azithromycin
in the treatment of community-acquired pneumonia, including
patients with macrolide-resistant Streptococcus pneumoniae
infection. Intern Med 2009;48:527-35. Epub 2009 Apr 1.
Nuermberger E, Bishai WR. The clinical significance of macrolide-
resistant Streptococcus pneumoniae:it's all relative. Clin Infect
Dis 2004;38:99-103. Epub 2003 Dec 8.

Panteix G, Guillomond B, Harf R et al. In vitro concentration
of azithromycin in human phagocytic cells. J Antimicrob



PNEUMON Number 4, Vol. 24, October - December 2011

100.

110.

1M1

12

113.

114.

115.

116.

117.

118.

119.

120.

121.

Chemother 1993;315:1-4.

Patel KB, Xuan D, Tessier PR, Russomanno JH, Quintiliani R,
Nightingale CH. Comparison of bronchopulmonary pharma-
cokinetics of clarithromycin and azithromycin. Antimicrob
Agent Chemother 1996;40:2375-2379.

Johnson JD, Hand WL, Francis LB, King-Thompson N, Corwin
RW. Antibiotic intake by alveolar macrophages. J Lab Clin Med
1980;95:429-439.

Lonks JR, Garau J, Gomez L, et al. Failure of macrolide antibiotic
treatment in patients with bacteremia due to erythromycin-
resistant Streptococcus pneumoniae. Clin Infect Dis 2002;
35:556-64.

Baquero F. Evolving resistance patterns of Streptococcus pneu-
moniae: a link with long-acting macrolide consumption? J
Chemother 1999; 11(Suppl 1):35-43

Nicolau D. Clinical and economic implications of antimicro-
bial resistance for the management of community-acquired
respiratory infections. J Antimicrob Chemother 2002;51:61-70.
Fukuda Y, Yanagihara K, Higashiyama Y et al. Effects of mac-
rolides on pneumolysin of macrolide-resistant Streptococcus
pneumoniae. Eur Respir J 2006;27:1020-5. Epub 2006 Feb 2.
Yasuda Y, Kasahara K, Mizuno F, Nishi K, Mikasa K, Kita E. Rox-
ithromycin favorably modifies the initial phase of resistance
against infection with macrolide-resistant Streptococcus
pneumoniae in a murine pneumonia model. Antimicrob Agents
Chemother 2007;51:1741-52. Epub 2007 Mar 12.
Friedlander AL, Albert RK. Chronic macrolide therapy in in-
flammatory airways diseases. Chest 2010 Nov;138(5):1202-12.
Bell SC, Senini SL, McCormack JG. Macrolides in cystic fibrosis.
Chron Respir Dis 2005;2:85-98.

Woodroffe R, Yao GL, Meads C et al. Clinical and cost-effec-
tiveness of newer immunosuppressive regimens in renal
transplantation: a systematic review and modelling study.
Health Technol Assess 2005;9:1-179, iii-iv.

Tamaoki J. The effects of macrolides on inflammatory cells.
Chest 2004;125(2 Suppl):41S-50S; quiz 51S.

Healy DP. Macrolide immunomodaulation of chronic respiratory
diseases. Curr Infect Dis Rep 2007;9:7-13.

Geissler EK. Can immunosuppressive strategies be used to

122.

123.

124.

125.

126.

127.

128.

120.

130.

131.

391

reduce cancer risk in renal transplant patients? Transplant
Proc 2010;42(9 Suppl):S32-5.

Culi¢ O, Erakovic V, Cepelak I et al. Azithromycin modulates
neutrophil function and circulating inflammatory mediators
in healthy subjects. Eur J Pharmacol 2002;30:277-89.
Davidson R, CavalcantiR, Brunton JL et al. Resistance to levo-
floxacin and failure of treatment of pneumococcal pneumonia.
N Engl J Med 2002;346:747-50.

Ross JJ, Worthington MG, Gorbach SL. Resistance to levofloxacin
and failure of treatment of pneumococcal pneumonia. N Engl
J Med 2002;347:65-7; author reply 65-7.

Low DE. Quinolone resistance among pneumococci: therapeu-
tic and diagnostic implications. Clin Infect Dis 2004;38(Suppl
4):S357-62.

Pletz MW, van der Linden M, von Baum H, Duesberg CB,
Klugman KP, Welte T; CAPNETZ study group. Low prevalence
of fluoroquinolone resistant strains and resistance precursor
strains in Streptococcus pneumoniae from patients with
community-acquired pneumonia despite high fluoroquinolone
usage. Int J Med Microbiol 2011;301:53-7. Epub 2010 Aug 7.
Lim S, Bast D, McGeer A, de Azavedo J, Low DE. Antimicrobial
susceptibility breakpoints and first-step parC mutations in
Streptococcus pneumoniae: redefining fluoroquinolone resist-
ance. Emerg Infect Dis 2003; 9:833-7.

Low DE. Fluoroquinolone-resistant pneumococci: maybe
resistance isn't futile? Clin Infect Dis 2005;40:236-8. Epub
2004 Dec 21.

Allen GP, Kaatz GW, Rybak MJ. Activities of mutant prevention
concentration-targeted moxifloxacin and levofloxacin against
Streptococcus pneumoniae in an in vitro pharmacodynamic
model. Antimicrob Agents Chemother 2003;47:2606-14.
Riedel S, Beekmann SE, Heilmann KP et al. Antimicrobial
use in Europe and antimicrobial resistance in Streptococcus
pneumoniae. Eur J Clin Microbiol Infect Dis. 2007;26:485-90.
Eur J Clin Microbiol Infect Dis 2007;26:485-90.

MmaptQiwkag K, Kwotikag K, Mamaddémoulog A. O pdAog Tng
TIPOKAAGITOVIVNG OTNV AVTIUETWTTION TWV aoBevwv e ongn
Kt AOIWEELG TOU aVaTTVELTTIKOU: ATTO TNV €PEUVA OTNV KAWVIKH
mPd&én. NMvevpwv 2010; 23:363-368.



Ewkovec otn Xepoupyiki tou Owpakoc

E¢ooTwaon mAeupdc ev €idel pavitapiov
w¢ amotéAeopa Broyiag 61 Toung
(6etypatoAnmTikic)

Xprotogpopo¢ KwtovAag MD, PhD,
FETCS, FCCP
lwavvn¢ Navaywwtov MD

KAwIkR Xelpoupyikng Owpakog, 401 Mevikd
YtpatiwTikd Noookopgio ABnvwv

ANnMoypagia:

Xplotogpopoc KwtoUAag, MD, PhD, FETCS, FCCP
Knotoiag 38, ABrva 115 26

TnA.: 210 7782220

Fax: 2107772329

E-mail: info@kotoulas.com

URL: http://www.kotoulas.com

O aoBevric umofAnRBnke o BloYia S1d TouN (SYHATOANTITIKAC) yia
HOpPwa SeUTEPNG TTAEUPAC TTOU £6€1EE OTL EMPOKEITO YIA OOTEOXOVOPW-
pa. Eva xpovo apyotepa, o acBevng mapouaoiace Ynhaenth pdla otnv
aplotepn unepkAeidia xwpa (eikova 1). H Blogia ektoung mou akoAolOnoe
OUVOOEUOEVN aTTd EKTOUNA TUAUATOG TG TTPWTNG TTAEUPAG AVTIOTOLXA TIPOG
TO HOPPWUA, HECW paoxaMaiag Toprg, odriynoe ek véou otn Stdyvwaon Tou
00TEOXOVOPWHATOG, VW N avantuén Tou ev €idel pavitaplov amodéOnke
oTnv mponyouuevn detypatoAnntikn Bloyia (gikova 2).

EIKONA 1. TpioSidotatn ameikévion
¢ aovikAG Topoypagiag Bwpakog
mou avadelkviel e€00TwoN v €idel
pavitaplol g Seutepng MAeVPAC pe
amoTUTIWHA OTO KATWTEPO PEPOG TNG
TIPWTNG TAEUPAC.

EIKONA 2. To tuApa t¢ mpwtng Kat
OelTePNG TMAEUPAC TTOU aQAIPEONKE, HE
v e€6oTwon. H ektoun éywve emi uylwv
opiwv.



Images in Cardiothoracic Surgery

Mushroom-like costal exostosis as a result of
an incisional biopsy

Christophoros Kotoulas MD, PhD, The patient underwent incisional biopsy of a second rib osteochondroma.
FETCS, FCCP A year later, he presented with a left supraclavicular palpable mass (Figure
loannis Panagiotou MD 1). The excisional biopsy of the mass, including part of the first rib, through

an axillary incision, showed an exostosis-recurrence of the osteochondroma,
as a result of the original incisional biopsy (Figure 2).

Cardiothoracic Surgery Department, 401
General Military Hospital of Athens

FIGURE 1. Chest CT scan (3-D FIGURE 2.Resected firstand second ribs,
reconstruction) showing mushroom-  with the exostosis. The resection was at
like exostosis of the second rib and an  disease-free margins.

imprint on the lower part of the first rib.
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2 npeiwpa Zovragng

3T0 ONUEPIVO TELXOG TOU «[Tveupova» ouveyi(etal kat ohokAnpwveTal n €I8IKA avagopd Tou eplodikou 0To «Xofapo
AvBiotduevo otn Bepamneia AcOua (SRA)” 'Htav pia mpoondbeia tng opnddag cuvtaéng tou meptodikol mou Egkivnoe
TEPITOU TPV amd éva XPOVO. TKOTIOE TNG NTAV VA TTApoustacTouV BiIBAloypa@ikd Sedopéva Kat amoELg TTOU apopouV
10 “SRA". Q¢ ouvTaKTIKA opada autng TnG mpoomdbelag o ouvepyaoia pe €181koU¢ amd Tnv EANAda oto avtikeipyevo
TIPOCKAAECAE VA GUMHETAOXOUV 0TNn TIPooTtdbela auTr Stakekpiuévol E€vol cuvadel@ol. AmoTtelei IBlaiTepn TIUN yia TO
meP1oSIKS Tou ouvdadelgol, 6w o Peter Barnes, o Chris Brightling, o Kazuhiro Ito, o Alberto Papi kat n Marina Saetta,
OUPMETEIXav o€ auTr TN TIPooTidBela. Toug euxaploToUue 1S1aiTEPA KAl aUTOUG aAAd Kal Toug EAANVEG ouvadéA@oug (Le
aA@apntikn ogipd): M. Tkayka, EX. ZépBa, M. Katoaouvou, N. PoPiva, N. Xiagdka, M. Zteipomoulo kat EX. T(wptlakn,
movu amédelav yla akopa pia @opd tic uPnAég Suvatdtnteg tng EANAnvikng Mveupovoloyiag oto Sigbvn xwpo.

X. Noukidng, K. Kwotikag, M. Mmakakog
Ouada covragng Nvevpwv

Letter from the Editorial Board

In the current issue of “Pneumon”a review series entitled “Severe Refractory Asthma (SRA)”is completed. This series
presented a detailed overview of this particular asthma phenotype. It was an idea of the editorial board which was
started a year ago. The main aim was to present valuable published data in regard with SRA. In collaboration with our
Greek colleagues we have invited a distinguished faculty of international experts. We have been honored to include
an impressive panel of distinguished guests like Peter Barnes, Chris Brightling, Kazuhiro Ito, Alberto Papi and Marina
Saetta. We would like to express our appreciation for their contribution. Finally, we would like to thank all the Greek
experts for their valuable contribution. One more time they managed to prove the high standards of the members of
Greek Thoracic Society. For ethical reasons we would like to mention them in alphabetical order: M. Gaga, P. Katsaounou,
N. Rovina, N. Siafakas, P. Steiropoulos. E. Tzortzaki, and E. Zervas,

S. Loukides, K. Kostikas, P. Bakakos
Editorial Board
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MEPIAHWH. O1 mepioooTEPOL ACOUATIKOI ENEYXOUV EMAPKWG TN
VOOOC TOUG M€ EIOTIVEOEVA OTEPOELDN), AANA €VaC ONUAVTIKOC
aplBuocg acbevwv e§akolouvBolv va avtipeTwni{ouv Gup-
MTWMATA KAl TIEPIOPIGHOUE TIAPA TO YEYOVOG OTI Adapfavouv
TNV KAtdAAnAn aywyn. Ot acBeveic avtoi pe cofapo acdua
AVTIMPOCWMEVOUV GXESOV TO NUIOU TOU KOOTOUG TG VOoOU Kal
TO MEYOAUTEPO MEPOG TNG VOONPATNTAG Kal THG BvnoipotnTag TN,
Méypi onpepa, ta elomvedpeva KopTikoeldn (ICS) katta pakpdg
Spdong BpoyxodiactaAtikd (LABA) amotehouv tn Bdon tng
Oepanciag Tov cofapov acOpatog, aAAd n BéAtioTn xprion
Kat §000Aoyia AUTWY TWV PAPUAKWY HEVEL VA TIPOGOIOPIOTEI.
H xopriynon povokAwVIKOU avTICWHATOG EvVaVTL TG VOCOG(Al-
pivng IgE (anti-IgE), éxel mpdo@ata eykpiOei yia Tn Ogpaneia
acBevwv pe cofapo alepyiko acBua mou Sev eAéyxovral
EMAPKWG UE TN Xxopriynon ICS/LABA. H xprion twv pakpdg
Spaong avtixoAvepylk@v (LAMA) wg emnpocOetn Oepaneia
oto cofapd doOua Bpioketal AUTH TN OTIYUA UTTO peNéTn. Eval-
AakTIKéG Oepaneieq OmMwG N Xprion avtiBloTikWV (pakpoAidia)
€xouv Oeifel avTIKPOUOEVA AMTOTEAECUATA, EVW N XOPrynon
AVTICWHATOG KATA TOU TTapAyovTa VEKPWONG Tou OyKou-a (avTi-
TNFa) amobeixtnke avamoteAecpatikr. H otoxeupévn avactoln
Twv vtepAevkivwy (IL) 2, IL-4, IL-5, IL-9 kat IL-13 BpiokeTal oTo
otadio tng épeuvac. H Bpoyxikn Ogppomiactiki (BT), Hia pn-
(POPUOKEUTIKN Oepamneia, £xel avapepOei 6TI TapExEl oplopEVa
o@£éNn o€ acOeveic pe coBapo AcOua, aAld n pakpomPoOBeon
oxéon o@£Aouc/KivéUvou ival Ayvwotn pog To mapov. Aoyw
TNG ETEPOYEVELAG TOU GoPapol acOuatog, n mpdKAnon otn
OepamevuTIKA MPOGEYYIOT TOU TAPAUEVEL KAl O KAOOPIGMOG TOU
KAaTtAaAAnAou BepameuTIKoU QAIVOTUTIOU HEVEL VA AmOSEIXTEI.
Mvedpwy 2011, 24(4):395-402.

EIZATQrH

Ta televtaia xpovia n dnuocicuon TOAAMAWY HEAETWV YUpW aTIO
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TOUG KNXAavIopoUG Kal Tn Bepareia Tou doBuatog éxouv
odnynoel o€ pia KAAUTEPN KATAvOnon tTne mabnong Kat
pla o TEPIEKTIKN BepameuTikn mpooéyyton. KAvikég
peNéTeg €del€av 6Tl ol TeploodTEPOL acbuatikoi aoBe-
VEi¢ pmopoUv va emtuxouv Tov éAeyxo Tou doBuatog
kat va {noouv pia @uololoyikn {wr HE TNV Xprion Twv
oLYXPOVWV PAPHAKWV'3, ATIO TNV AAAN pEPLd, EmMONL-
ONOYIKEG pENETEG Beixvouv WG OTNV TIPAYUATIKOTNTA
€vag onpavTikdg aplbuoc acbevwv avtipeTwmiel akdun
CUUTITWHATA Kal TIEPLOPLOUOUG OTIC TIPOOWTTIKEG Kal
KOIVWVIKEC TOUG SpaotnplotnTec*®. To Béua autod agopd
TOOO TNV LATPIKN KOWVOTNTA OCO KAl TIG UTTNPECIEC LYEiag,
Mia Kal 0 €éAeyxo¢ Tou AcBuatog Umopei Kal TpEmel va
emtevyOei oTnV MAglovdTNTa TV AoBevwve. Opwg gival
emiong aAnRBela mw¢ pepIkoi acBeveic pe dobua éxouv
oofapdtepn véoo amd aAoug. Ot acBeveic pe cofapd
AoBpa amoTeAoLV €va PIKPO, AANA KAIVIKA KAl OIKOVOUIKA
ONUAVTIKO TOOOOTO TWV AcOUATIKWY acBevwv. AuToi ol
aoBeveig eppavifouv cuxvd kal coBapd CUUTTWHATA KAl
TIEPIOPICHIOUC OTIC SpAcTNPIOTNTEG TOUG, £XOUV GUXVEC
Mapo&UVOEIC Kal VOONAEIEC Kal QVTITPOCWITEUOLV TTAVW
armoé TO AKILOL TOU KOOTOUG TNE VOOOU KAl TO PEYAAUTEPO
MéPoC NG BvnoiudTNTAg TNCA.

MoA\oi optopoi yia 1o cofapd aoBua éxouv epgavi-
oTel Katd kaipoug otnv BiBAloypagia OTWG, «avOeKTIKO
doBua», «6UokoAo atn Beparneia dobuay, «avlioTauevo otnv
Bepaneia dobua», «<kopTikoe€apTwuevo Adobua», «aotabéc
dobBua», KA. To 1999, n opdda epyaciag yia 1o cofapd
ao0pua tn¢ Evpwmaikng Mveupovoloyiknig Etaipeiag (ERS
Taskforce on severe asthma) cupg@wvnoe otov 6po «OU-
okoMo oTnVv Beparmeia AcOBua» yia va cupumepINaPel OAeg
QUTEC TIC TTEPITTWOELG AoBuaTtoc®. To AUGKONO/AVOEKTIKO
otnv Bepaneia dobua kabopiotnke amd autr v opada
gpyaoiag w¢ «to dobua, mou eivai kKakwe puBuI{Ouevo o€ oxé-
on UE Ta Xpdvia CUUMTWUATA, TA MElo601a mapoéuvong, T
uoéviun kat actabrj améppaén Twv aspaywywv Kai Tr CUVEXH
avdykn yia tayeiac Spaong B2-Sieyépte¢ mapd tn xopriynon
HIag Aoyikn¢ 600G amo EIOTTVEOUEVA KOPTIKOOTEPOEISH».
‘Eva xpdvo petd, n Opdda Epyaocia tng AUEPIKAVIKAG
Mveupovohoyikic Etaipeiag (ATS Workshop) cuvaiveoe
He To dpo avBekTikd AoBua - refractory asthma'®, yia va
TEPYPAYEL AUTA TNV UTTOOUASA TWV ACOATIKWY A0OEVWV
pe SUOKOAN vooo. ITIC TIPOo@ateC odnyieg TN Mayko-
opiag MpwTtoBouliag yia 1o AcBua - GINA™, n dtayvwon
Tou coBapou doBuatog og acbeveic mou Aaupdavouv
OUOTNMATIKA avTi-acOuatikn aywyr Baciletai téoo ota
KAWVIKA XOpaKTNPLOTIKA TNG VOoOU 000 Kat 0Th Babuidatng
KaBnuepvng aywyng mou Aapupavel o aoBevi¢. ZUpewva
ME auTtd Tov oplopd, ol aoBeveig Tou xpetalovTal amo Tou

TINEYMQN TeUxog 4o, Topog 240¢, OktwBpiog - Aekéufpiog 2011

OTOUATOC KOPTIKOELSN Yia va gival UTTO EAeyX0, AN Kal
ol aoBeveic mou €xouv cupntwuata dobuatog mapoTl
gival og KaTAAMNAN Bepaneia cuvtrpnong yla HETPLO
AacOua (LPNAR SO0N EIOTIVEOUEVWY KOPTIKOOTEPOEIOWV
o€ ouvduaoud pe pakpdag Siapkelac 32-Oieyépteg) mpé-
el va Bewpouvtal 6t £xouv cofapd dobua. Ot oplopoi
¢ Eupwmaiknc Mveupovoloyikng Etaipeia - ERS, tng
Apepikaviknig Mvevpovoloyiknic Etaipeiag - ATS Kal Tng
GINA taiptalouv pe TV mpoo@atn ava@opd tng opddag
gpyaociag tng Naykéouiag Opydvwong Yyeiag (WHO)
yla ToV 0plopo TNG cofapdtnTag, Tou EAEYXOU KAl TWV
mapo&UVoewV Tou AcOUATOC'?. € AUTH TNV avagopd,
10 ooPapo acBua opiletal amod 1o emimedo Tou TaPOVTA
KAIVIKOU EAEyXOU Kal TwV HEAOVTIKWV KIVOUVWV WG «TO
un EAgyxouEvo aoBua to ormoio Umopei va evéxel Tov Kivouvo
ouxvwy Kal oofapwv mapoéUvoswy (rj kat Bdvaro) kai/n
va EXEl TTAPEVEPYELEG aTTO TN PAPUAKEUTIKY aywyr) kai/rjva
gupavilel xpdvia voonpdotnta.

Mapolo ou auToi ol oplopoi cuprepIAapavouy Tnv
avtamnokplion otn Bepaneia, mpémnel va AneOei umoyn wg
N avTamokplon autr otn Oepamneia pmopei va givat apyn
1 and v AAAn pepLd, évag acBeviig umopei va avtarmo-
Kpivetal apxikd aA\d va vnotpomdlel ypriyopa Kat va
eppavifel véeg mapofUVoelG. ZUVenWE o 6pog «oofapd
doBua» mpémnel va Sivetal povo og acBeveic mou eAéyxo-
vtal SUOKOAA TTAPA TNV EKTETAMEVN EMavA&loAoynon TNG
Slayvwan, Tnv amopuyn ri/Kat Beparmeia Twv mapayovtwv
Kiv&Uvou Kal TV mapakoAolBnaon Kal avVTILETWITION Yia
TOUAGXIOTOV 6 PRVEG amo éva €101kO aTo doBua’. Emeldn
10 oofapd acOpa givarl pia xpdvia vdoog Tou Umopei va
amofel éw¢ Kal polpaia, givat facikd va kataldfoupe
TOUG HNXAVIOHOUG KAl TOUG TTAPAYOVTEG TTOU OXeTiCovTal
ME aUTO Kal va To BepanmeO0OUE ATTOTEAECUATIKA™, T
autd 1o ApBpo yiveTal Uia TTPOOTIABELN VA OVACKOTIH|COUE
™ BiBAoypagia OXETIKA PE TNV TaPoUCA AVTIPNETWIION
Tou cof3apoU AcBuaTog Kabwe emiong Kal LEANOVTIKEC
OepameuTikéC TPOCEYYIOEIC TTOU BpickovTal UTIO €peuva.

ANTIMETQMIZH TOY OBAPOY AZOMATOZX

H @apuaKeuTIKA Tpoaéyylon Tou cofapou dcBuatog
gival opola pe autn mou Xpnoluorolsital yia tnv Bgpa-
meia Twv acBevwv pe NMOTEPEC POoPPEC TNG vooou. H
TMAElovOTNTA TWV aoBevwy Pe coBapod doBua minpouv Ta
kpitipta GINA™ f NAEPP™ yia tn xopriynon tng 5™ A 6
BaBuidac papUaKeUTIKAG aywyng, TTou anaitei Beparneia
pe uPnAn déon ICS kai LABA kaBwc emiong kal emmpooOe-
N aywyr 0Mw¢ oTEPOELSN Ao TO OTOA, AVTAYWVIOTECG
Aeukotpleviwy, Beo@uAivn i avTi-IgE. Méxpl orjuepa, Ta
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gloTveSEVA KOPTIKOELSN Kal Ta pakpdg Spaonc Bpoyxo-
SlaoTtaATika gival n aon yia tn Bepareia Tou cofapov
aoBuatog, aANd n épguva YOpw amod VEWTEPA YAPUAKA
€xe1ndn apxioel va pag Sivel eAmdopopa amoteAéopata.
Mpiv amogacicoups va auv€ricoulE TNV avTI-acOUATIKY
aywyn oAAd Kal va €l0ayoUpE VEEC EMIMPOCHOETEC AANG
akpIBéc Beparneiec, mpémel mpwTa va emMPBePAlOOVUE TV
S1ayvwon tou AcOuatog, va eEAEYEOUIE TNV CUPOPPWON
OTnNV aywyn Kal TNV TEXVIKN XProNG TWV EICTIVEOUEVWV
QAPUAKWY, AAAA Kal va SIayVWOOUE Kal va BepammeUoou e
mBOavég ouv-voonpoTnNTEC's.

MoAhoi acBeveic mou xapaktnpifovTtal wg mACXOVTES
amo coPapo AcBua £XouV OTNV TIPAYHUATIKOTNTA AANEG
TaBNOEIC TTOU UTTOPE( vV €XOUV OLOLA CUUTITWATA E TO
aoBua. H Xpovia Amo@paktiki MveupovondBeta (XAM)
ouxva Slaytyvwoketal AavBaopéva we dcbua, Idlaitepa
O€ KATIVIOTEC HéoNnG NALKiac's. AMNeC Slayvwoelg TepIap-
Bavouv Tn duoherToupyia TwWV WVNTIKWV Xopdwv, TNV
amoPPAKTIKN BpoyxloAitida, Tic BpoyxieKTaoiec, TNV aA-
AepYIKN BpoyxomveuOVIKE aoTiepyiAwon, To oUVEPOUO
Churg-Strauss kaBw¢ kal KaAorBeI¢ 1 KAKONBEIG GYKOUC
TWV agpaywywv'’. e pia npoceatn Kavadikr HeNétn
miepimou 1o 1/3 Twv atépwv pe Slayvwopévo dobua dev
gixav TENKA AoBpa 0Tav eKTIMAONKAV AVTIKEIYEVIKA aTTO
pia opada idikwv'®, Eva d\\o B€pa gival n cuppudpewon
otnv Beparneia, 1Glaitepa ota €l0TIVESEVA KAl ATIO TOU
OTOUATOC KOPTIKOEISN. Z€ Jla Bpetavikn HeNETN TOU
€€eT1A0ONKE N CUPUOPPWON OTNV AYwYN UE KOPTIKO-
€161, 10 88% Twv acBuatikwv pe cofapd dcbua mapd
NV apxikr Toug dpvnon mapadéxtnkav TeAkd 0Tt dev
akolouBoloav ocwotd Tnv aywyn e ICS, evw 1o 45%
NG CUVTAYOYPAPOUUEVNG AYWYNG UE OTEPOELSH aTTO TO
otéua dev xopnyndnke moté . NMapduola amoteAéopata
€xouv avagepOei og PeNéTEC Ao OAO TOV KOOU0?* 22, Sivo-
VTOG EUPAcn OTNV AVAYKN YIA QVTIKEIUEVIKEG UETPNOEIG
aAAG kat Spdoelg yia Tn BeATiWon TNS CUMUOPPWONG, WG
avVATIOOTIAOTO KOUUATL TNG AVTIMETWITIONG TOU 0oRapoul
aoBuatoc. TEAoc, To cofapd AoBua cuxva TTEPIMAEKETAL
Q110 ONUAVTIKEC OUV-VOONPATNTEC OTTWE KATABAWN, 00TED-
mépwan, cakxapwdong dtapntng oppovikr SUCAEIToupyia
Kal Tayuoapkia mou emBapuvouy EpAITEPW TOUG aoOE-
VE(G Kal Tou Ba Tpémel va ekTipoUvVTal TAPAAANAA HE TN
Bepaneia Tou AoBuatoc. Tuvenwe, 6tav a&lohoyoupe Evav
aoBpatikd acBevn pe coPfapod acHua, gival onUavTiko
va PAXVOULE yia mMBavoug emMBapUVTIKOUC MAPAYOVTEC
1l oUV-vooNPAOTNTEC Kal va TTpooTtaBolpe va Ti¢ e€alei-
YOUE 1] VA TIC AVTIPETWITICOUE V1A va BENTIWOOUE TOV
€\eyxo tTou acBuatoc?.
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TPEXOYZXZEX OEPAMNEIEXZ XTO ZOBAPO AZOMA
(Mivakag 1)

Eionveopeva koptiko£dn (1CS)

Ta ICS gival e€AIPETIKA ATTOTEAECUATIKA AVTIPAEYHO-
vwdn @appaKa Kal emi Tou mapdvTog ival n 1o amoTe-
Aeopatikn S1abéoiun Bepaneia yia TNV AVTILETWTIION TOU
aoBuatoc. Avtipetwmi{ouv TIC TTEPIOOOTEPEC ATTO TIC AITIEC
amoéEPaéng Twv agpaywywv oto dcbua, cupmnephaupa-
VOUEVOU TOU o1 aTOC TOU BAEVVOYOVOU, TNG PAEYHUOVAC
TWV agpaywywy, g avénuévng mapaywyng PAévvag kat
™G avadlaudpewong Twv agpaywywv?, YPnAn doon
€loTIVEOUEVWY OTEPOEIdWV (>1.200 pg/nuépa pmekAo-
pnebalovng r looduvaung d6ong AANOU EICTIVEOUEVOU
KopPTIKOEIOUC) gival n Baon tng Bepamneiag oto coPapd
AoBpa aA\a emmAéov pUBUIOTIKA PApUaKa gival oxedov
TIAVTA ATTAPAiTNTA KAl TIPOTEIVOVTAL OTIG KATEUOUVTIPLEG
obnyiec' . Opwc, autn n Bepaneia dev gival mavta emi-
TUXNUEVN O€ AUTOUC TOUG a00EVEIG Kal UTTAPXOUV aKOUN
«OKOTEIVEG» TIEPIOXEG OXETIKA E TNV AVTATTOKPLON OTA
OTEPOELSN Kal OEpaTa ao@ANEIOC AUTWV.

H kataA\nAétepn 66on Twv ICS 010 coPapd acBua
1600 OTNV £vapén ¢ aywyng 000 Kal oTn ouvtrpnon, dev
€lval caQw¢ TEKUNPIWHEVN. Ot LEAETEC KAl O AVAOKOTTIOELG
0€ AUTOV TOV TOUEA KATASEIKVUOUV HIa OXETIKA eTTimedn
KOUTTUAN amotedeopatikdtnTag yia ta ICS kat av€avope-
VEC TIAPEVEPYELEC UE TIC UYPNAOTEPEC 6OTEICP S, [Tapola
autd, uPniécg 8ooel ICS ouxvd cuvtayoypagouvTal Kal
untdpxouv ava@opéc otn BiBAloypagia yla onuavTikEG
TIAPEVEPYEIEC TWV YAPUAKWY auTwv. AuTtd Ta Oéuata
katadelkvlouv TNV avaykn va kaboplotei n BéAtiotn/

MINAKAZ 1. Tpéxouoec Bepaneieg oto coBapd dobua

BifAloypa@ikni
Ogpaneia Avagopa
Elonveopeva koptikoetdn (ICS) 24,25,26,27,28, 30,
35,36
Makpdc §pdaonc B2 Sieyéptec (LABA)  37,39,40,41,42, 43,
44, 45

Yuvduaopévn Beparmeia (ICS+LABA) 1,2,46,47,48, 49, 50

Avti-Agukotpiévia (LTRAS) 51,52, 53, 54,55, 56

©e0@UNivn 53,57,58
Avti-IgE povokAwviké avticwpa 61,62, 63, 64, 65, 66,
(Omalizumab) 67,68, 69,70
MakpoAibeg 74,75,76,77,78,79

Makpdg §pdong avTixohivepyikd 80, 82, 83, 84, 88, 89

AVOOOKATOOTOATIKA 90,91, 92,93
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péytotn 66on Twv ICS oto cofapd dcBua kat emiong Kat
TPOTIOL TITAOTIOINONG TOUG. X€ pia YENETN TTOU SNUOCLED-
Bnke amo tov Reddel kat ouv?, apyikn 66on 3200 mcg/
nuépa Boudeoovidng oe pn eheyxouevo acOua odnynoe
o€ BeAtiwon TNG UMEPAVTIOPACTIKOTNTAC TWV AEPAYW-
ywv (AHR) og oxéon pe apxikn 86on 1600 mcg/nuépa,
oM@ o1 aoBeveic mapépevav e§iocou KaAd eAeyxOUEVOL
otav otadlakd peiwvotav n 6oon otn XapunAotepn TIUn
(~1600 mcg). Emopévwg, Ta Ikpd o@éAn amo tny Evapén
NG aywyng Ke ToAL UPnAEC dooelg ICS Sev Sikalohoyouv
TNV Xprion Toug w¢ KabBlepwpévn TTPAKTLKY, 0 CUYKPLON
ME TNV péTpla i XapnAr 60on twv ICS. EmmAéov o€ pia
AA\N MOAU evllagpépouca perétn amd tnv opada Tou
Leicester?, avayvwpiotnkav 2 EEXWPIOTEC PAVOTUTTIKEC
ouade¢ Tou coPapou doBuatog ol omoieg xapaktnpifovtav
anmd HeyAAn acup@wvia PeTal TwWV CUUMTWHUATWY Kal
NG NWOIVOPIAIKNAC GAEYHOVAC TWV AEPAYWYWV (TTPWIKNG
évapng pe emKkpATNON TWV CUUMTWHATWY Kat OPIUNG
évapéng pe emkpdtnon tng eAeypovig). Avtipetwmifovtag
TIG 2 AUTEG UTTO-OMABEG e TN XPNnon eAeypovwdwy Sel-
KTWV w¢ odnyo yia tn Beparneia, ol epeuvNTEC KATAPEPAV
peiwon otnv ouxvéTnNTa Twv MApouoUwy oTnv oudda
TTOU EMKPATOVCE N GAEYHOVH KAl TTAPAANAA GNUAVTIKA
peiwon tng 66on¢ Twv ICS otnv opdda mou emkpatovoav
TA CUUTTTWHATA, HE IKAVOTIOINTIKO EAEYXO TOU A0OUATOC,.
Autd ta anoteAéopata dgixvouv TN onuacia Twv Qavo-
TUNWV 010 cofapd AcOua KaBWE EMioNE KAl TNV AVAYKN
yla TV Xxprion AdN umapXovTIwv 1 Kal VEWV BIOAOYIKWY
Selktwv mou Ba pag fondnoouv va TPpoAEPYOUUE TNV
avTamokplon oTnv Bepareia pue KOPTIKOEISH O AUTOUC
Toug aoBuatikoug aoBeveic®3,

AN\ éva Béua pe Tnv Beparneia twv ICS oto coPapod
AaoBua gival n emidpaori Toug GTOUC PIKPOUC AEPAYWYOUC.
To cofapo doBua @aivetal va cuvOEeTal e HeYaNUTEPN
TIEPIPEPIKT GAEYHOVH OTIG PeNETEG pe SlaPpoyxikr Blo-
Yia Tou mvevpova?33 kat avénon Tou Gykou GUYKAIONC
(closing volume) otig pehéteg pe ékmiuon alwTtou®,
Ta amoteAéopata autd umodNAWVOULV €va CNUAVTIKO
POAO TWV UIKPWV AEPAYWYWV O0TO cofapd dobua Kat
urodelkvUouv pia mOav wEEAEla amd TN OTOXEUUEVN
avTIQAEYHOVWEN Bepareia yia To TEPIPEPIKO AUTO TUN A
TWV AEPAYWYWV. ZUOKEVEC EICTIVOWV LIE KOPTIKOOTEPOELSN,
onwg hydrofluoroalkane-134a (HFA) pmekhopeBalovn
Kal olkheoovidn, mou éxouv owuatidla peyéboug mepi-
mou 1um €xouv Siatebei teheuTaia otnv ayopd. Autd ta
okevaopata éxel delxOei 6TI Exouv HeyalUTepn evamode-
on oToV TIVELOVA Kal [ia PeEYaAUTEPN avaloyia autwv
evanotifetal mePIYEPIKG®. H Tpwtn PEAETN HE TN XPHON
NG olkAeoovidng oto coPapo dcBpa €6eiée eAmbopodpa
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amoteAéopata. H olkheoovidn peiwoe onuavtikd tnv
QVAYKN Yla a1t TOU OTOUATOC O0TEPOELSN O€ a0BeVE(C pe
KOPTIKOEEAPTWEVO AoBQ, v TapdAnAa Siatnpnoe
ToV é\eyX0 TNG VOOOUL3S, QOTOCO, AMAITOUVTAL TTEPIOCOTE-
PEC HEAETEC TTOV Va e0TIAlouV 6TO cofapd AcoBua yia va
empPefaiwoouv autd Ta anoteAéopata, va mpoodloploBei
Tolol aoBeveic urmopouv va weeknBouv meploodTEPO
amno TIC BePATTEVTIKEG AUTEC EMMAOYEC Kal va amodelyOei
N MAKPOXPOVIA ATTOTEAECUATIKOTNTA TOUC.

Maxkpag 6pdong B2 dieyéptec (LABA)

‘Otav o€ aoBeveig pe pétplo €wg kal oofapod dobua
Sev umopei va emiteuyBei 0 EAeyxog Tou ACOUATOG E [E-
Tpleg 660¢lC ICS, dAec o1 Slabéaipeg odnyiec mpoteivouv
NV MpooBnKn evég LABA 1, MeNETeC TTOU €ylvav OTIC
apxéG Tou ‘90 €dei€av mwg mapdtita ICS gival ta kaAUTepa
avTIQAeypovwdn eapuaka, n cuvbuacuévn Beparneia ICS
pe LABA 0drjynoe og KOAUTEPO EAEYXO TWV CUUMTWHATWY
Kat Alyotepeg mapofUVoelg og oxéon e Tov SIMAACIAoO
¢ ddongTwv ICS. To peyalutepo dpelog twy LABA otn
Bepaneia Tou doBuatog mpokunTtel amod tnv Bpoyxodia-
oTaATIKr §pdon Toug, EVW N AVAPEPOPEVN AVTIPAEYIO-
vwénc 6pdon toug @aivetal va gival TpooBeTIKr oTnV
BpoyxodiaoTtakTikn Toug evépyela®.

Ta teheutaia xpovia mpogkuPe éva Béua 6oov apopd
OTNV AoPAAELD TNG HaKPOXPOVIaG Xprions Twv LABA ato
Ao0ua®e. AuTtd KUPIWG OPEINOTAV OTA ATTOTEAECUATA TNG
peNEéTNG SMART, otnyv omoia mapatnerBnkav mapo&uvoelg
amelAnTIKEC yia T {wn Kat BAvaTol o€ PePIKoUC acbuartt-
KoU¢ aoBeveig mou xpnotpomolovoav LABA, Kupiwg Opwe
w¢ povoBepameia®, QoTdo0, MPOCPATEC UETA-AVANUOEIG
Oeixvouv EekdBapa mw¢ kavévag Tétolog Kivouvog dev
unidpxetl 6tav ta LABA cuvéudalovtal pe ICS*4. T autd
T0 AOYyo MOAAOI YlaTPOi TPOTIHOUV VA XOPNYOoUV AUTEC
TIG 2 KATNYOpPIEC PapUAKWY OE [0 CUCKEUN TTAPA OE
EeXWPIOTA OKELAONATA, £TOL WOTE VA EAAXIOTOTIOiOOUV
Tov Kivduvo ol aoBeveic pe dobua va xpnolpomnoljoouv
70 LABA w¢ povoBeparmeia.

Mia véa katnyopia LABAS pe peydhn Sidpkelac npilw-
N¢, mou ovopddovtal emiong e€AIPETIKA HakpAg Spdong
[32-8ieyéptec (ultra-LABAS), Bpiokovtal umd avamtuén pe
okoTo va emttevxOei n dmag nuepnoiwg xopriynor Touc.
‘Evag amoé autoug, n vdakatepoAn, €xel non eykplBei kat
XPNOIUOTIOLEITAL OTNV AVTILETWTIION TNG XPOVIAE arno-
PPAKTIKAG TTveupovomaBelag (XAM), aAAd péxpl Twpa
OTO A0BA POVO Aiyeg KAIVIKEC HEAETEC SIAPKELAC WG 28
NUEPWV €XOuV SNUOCIELOEI**, Av Kal Ol HENETEG AUTEG
£xouv emPBePaiwoel TNV KATAANAOTNTA TG IvOakaTePO-
ANG yla epamna& nuepnota xopriynon, o€ cuvduaoud Ue
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€va gVVOIKO GUVOAIKO TIPOPIA ao@AAElag KAl avoxnc, N
wvoakatepoAn Sev £xel akdun ykplOel yia tn Beparneia
TOU A0OOUATOC EVW KAIVIKEG UEAETEC OTO 0oRapo dobua
€€akoAouBoLV va EKKPEUOUV.

Xuvdvaopévn Oepancia (ICS+LABA)

Eival mAéov yvwoto 1éc0o amo in vivo 6co Kal amo
in vitro pehéteg, 611 1a ICS oe cuvduaopuo pe ta LABA
eu@avifouv mMPOoOEeTA 1 KAl AKOMUA CUVEPYIKA OVTIPAEY-
pHovwdn amoteAéopata, AITloAOYyWVTAG £T0L TNV XPrion
¢ ouvduaopévng autric Bepameiac LABA/ICS oto dobua
kat 18laitepa otn coPapn voéoo®. H Beparmeia ICS/LABA
BeAtiwvel T AelToupyIKEG SOKIUATIEG TWV TIVEUOVWY,
TIG NUEPEG ENEYXOU TOU AoBATOC Kl TNV OXETI(OEVN UE
T0 4cOua modTnTa {WNC, EVW HEIWVEL TOV KivOuvo €10a-
YWYNG OTO VOOOKOEIO KAl TWV EMOKEPEWY OTO TUAMA
EMEIYOVTWVY TEPLOTATIKWV'2, Xuvduaopoi ICS/LABA (mou
TEPIEXOLV Boudecovidn kal opUOTEPOAN) £xOuV TEAEUTAIO
XpnotuomolinBei dxt Lovo w¢ Beparmeia cuvtPNoNG AAA
Kal wg Bepaneia Sildlowang/avakol@Long (oTpaTnyIknA
NG piag ouokeung)*. MOANEG KAIVIKEG LENETEG TTOU £XOUV
yivel 1600 o€ evijAikeg 600 Kat og madid Seixvouv KAIVIKA
OQENN UE AUTH TNV OTPATNYIKH, KUPIWE OTNV PEiwon Twv
mapo&uopwy TNG vooou®. Map’ OAa autd n pakpoxpodvia
QTMOTEAECUATIKOTNTA TNG OTPATNYIKAG AUTNG 0To 0oBapd
AacOua Oev €xel akopn PeAETNOEL, eV N XPAON TNG EXEL
ouvoeDei pe abEnon Twv NWOIVOPIAWY OTA TITUENA KAL OTIC
Bloviec®. H mpoaoéyyion autr Aoimdv iowc givat Atyotepo
KATAAANAN Yia Toug aoBuaTikoUG pe cof3apo doBua mou
Sev avTtihapBavovTal EMaPKWE T CUUMTWHATA TOUG I} TToU
amartouv MoAU uPnAég kabnueptvég 6ooelg ICS.

Ané Tnv AN ALPA, aiveTal TTwg OAoL ol acOuaTIKoi
aoBeveig pe cofapd acBua dev xpeldlovtal amapaitnta
Bepaneia pe uPniry déon ICS/LABA. Mia mpdopatn pHeréTn
O€ i peyahn opada acBevwy pe cofapd/60okoo oTh
Bepamneia AoBua, £é6e1&e mw¢ pepikoi acOuatikoi métuxav
KaAUTEPA amoteAéopata evw eAapBavav xapnAn déon
ICS/LABA (calpetepoAng/@houtikalovng) mapd étav
eAapBavav Tic uPpniéc doaoelg Tou cuvduaouov®. Ta
ATMOTEAECUATA AUTAC TNG MEAETNC LTTOONAWVOULV [Ia TTE-
PLOPIOPEVN XPNOILOTNTA TNG UYNALG S6ong cuvbuacpou
ICS/LABA o€ oUyKpLon HE TIC EVOAMAKTIKEG AUCEIC O€ QuTh
TNV OUYKEKPIEVN Opdda Twv aoBevwv e cofapd acbpua.
To mpdPANpa gival Twg n MAEIOVOTNTA TWV ACBEVWY UE
ooBapd dcOua mMapAPEVOUV CUPTITWHATIKOL Tapd TNV
xprion t¢ ouvbuaopévng Bepameiag pe ICS kat LABA.
Y& autoU¢ Tou¢ aoBeveic n TPOoBNKN EVOC 1| KAl TIEPIO-
COTEPWV PUOUICTIKWV QAPHUAKWY, OTIWG AVTAYWVIOTH
AeuKOTPLEVIWY, BEOPUANIVNG, KOPTIKOOTEPOEIOWV ATTO TO
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OTOMA ry/kat avTi-IgE givai TOAEC popég emPBePAnuévn o',

Avti-Aevkotpiévia (LTRAs)

Ta LTRAs cupmepihapavovtal nén oti¢ KatevBuvth-
plec odnyiec wg emmpooBeTn aywyn yia Tnv Bepaneia
Tou cofapou acBuatoc'®’®. Ttoixeia mou Seixvouv Ot
n BloouvBeon Twv Aeukotpleviwv Sev e€aptdtal amd Ta
KOPTIKOOTEPOEISN Kal EMIAEOV AVAPOPES YIa auénpéva
emnimeda Aevukotpleviwv oto coPapd acBua, odrjyncav
otnv umeBeon WG N XPrioN AVIAYWVIOTWV &vavTtl Twv
pecorapnTwy autwv Ba Tav meavwe WEENUN yia autoug
Tou¢ aoBeveic®.

Emi Tou mapovtog, ot LTRAs mou xpnotpomnolouvtal
onfuepa éxouv Seiel TNV AMOTEAEGUATIKOTNTA TOUG 0T
BeAtiwon TN avamveuoTIKAG Asltoupyiag, otn peiwon
TWV CUUTTITWHATWY, TWV VUKTEPIVWV AQUTIVIOEWV KAl TG
AVAYKNG YO OVAKOU@IOTIKN aywyr, KUpiwg oTIC ATTIEG
KOl METPLEG HOPPEC TNG VOOOU™, XTOUG aoBevEic OpwE
pe ooBapd acBua Sev umidpyxel kamola cagr amddeién
TOU 0@ENOUG TOuG. Meléteg €xouv deilel site Beltiwon
o€ Mia pikpr urmoopdda acBevwy pe cofapo acbua
Kapia BeAtiwon®>>. Qot1600, o€ aoOUATIKOUC aoBEeVEIC e
gvalobnoia otnv acmpivn n mpoobrikn evog LTRA otnv
Bepaneia pe KOPTIKOOTEPOEIST Umopei va odnynoet o€
KAIVIKO O@QENOC Kal Yla To AGYO auTO CUCTAVETAL aTmd TIG
00nyiec®. MPooTnTIKEG EAEYXOUEVES LENETEC YIA TNV XPNAON
Twv LTRAs w¢ mpooBetng aywyrg oto cofapd dobua,
oiyoupa xpelaletal va oxeblaotouv Kat va Yivouv.

Ogo@uAhivn

TIPOTEIVETE WG EMMPOCOETN aywyr oTn Bepaneia pe
ICS, mapoho mou ot peréteg Seixvouv oti ta LABA eival
TIIO ATTOTEAECUATIKA O0TN BEATIWON TWV CUPMTWHATWY
Kal TNG avamveuoTIKAG Aettoupyiac®. H xprion tng oto
oofapd doBua bev gival EekaBapn, alAd pia mpdopatn
MeNETN £6€1€e oTIL e€aopalilel mpdobeta Bpoyxodia-
OTOATIKA 0@éNN OTtav TpooTiBetal o€ pia pétpla 66on
ouvduaopou ICS/LABA og cupmtwuatikolg acBeveic.
EmmAéov, AANeC peAéTeg €8e1€av OTI N ATTO TOU OTOUATOC
apyng anmodéopevong Beo@uAAivn oe cuvbuaouod Pe
ELOTIVEOEVN OOANUETEPONN, aokei MpdoBeta Bpoyxodia-
OTAATIKA QTTOTENECUATA OTOUC A0OUATIKOUC aoBeveic e
péTpla éwg ooPapn anmdepaén. A’ tnv AAAN OpwWC, GE Ula
KAWVIKA HeNETN o€ aoBeveig pe kKakd eheyxopevo dobua,
n xopriynon xapnAng 66ong Beo@uAivng kat povtehou-
KAoTtng Sev BeATiwoe Tov EAeyxo Tou doBuatog, Tapd Tnv
MiIKkpn BeAtiwon g avamveuoTikig Aertoupyiac®s. TeAkd,
MENETEC TTOU VA Xpnolpomololy Beo@uAlivn oe cuvduacoud
He vPnAég 8ooelg ICS kat LABA oiyoupa amouaoidalouv
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a6 m BipAoypagia, evw n Oswpia mwg n Beo@uAAivn
low¢ «EeKAEIdWVE TNV AVTIOTOON OTA KOPTIKOELSH TTou
mapatnpeital oe aoBeveic pe cofapd AoBua®® amouével
va amodelxOei 0 OTOXEUUEVES KAIVIKEG UENETEC,

Avti-IgE povokhwvikd avtiowpa (Omalizumab)

H IgE Stadpapatilel éva keviplkd pdho otnv mabo-
YéVEla Tou aAAepyLkoU doBuatog. Eldikn IgE evavtiov
OUYKEKPLUEVOU avTlyOvou mapdyetal anod ta B kuttapa
TIOU €XOUV UTIOOTEL LETATPOTA amd KUTTapa IKavd yia
mapaywyn IgM og mapaywyn IgE, uné tnv emidpaon Tng
wvtepAeukivng 4 kat 13. H kukhogopouoa IgE cuvdéetal
pe urodoxeic LPNANG CUYYEVELDG TTOU eKppalovTal TNV
EMPAVELN HACTOKUTTAPWY Kal BacEO@NWY, 00NywVTaS
oTNV €KKivnon TN acOuaTikA eAeyovic. To omalizumab
givat éva avaocuvouaopévo e€avOpwoUEVO LOVOKAWVIKO
avtiowpa évavtl Ing IgE 1o omoio cuvdéetal otnv Ce3
meploxn ¢ Baptdg akuoou tng IgE, TRV meptoxr SnAadn
ouvdeong ¢ IgE pe Tov umodoxéa UPNAAG CUYYEVELDG
(FceRl), epmodifovtag €10l Tn ovvdeon ¢ IgE e tov
urodoxéa Tngt'.

To omalizumab éxel mpdo@ata ndpet €ykpion ya
N Bepancia acBevwv pe pétplo £wg cofapod dobua, ot
omoiol €xouv Betikr) Sepuatikn dokipaoia 1y in vitro avi-
SpACTIKOTNTA O€ £Va OANOETEC AEPOANEPYIOYOVO KAl TWV
omoiwv Ta cCUPNTTWHIATA OEV EAEYXOVTAL EMAPKWE HUE TN
Bepamneia ICS/LABA 5, Y& yevikéG YPAUUEG, N xopriynon
Tou omalizumab éxet amodeixBei acpalrig kat ta dedo-
péva otn BiBAloypagia deixvouv anmoteAeoPATIKOTNTA
TOU @apudkou og aoBeveic pue cofapd AcBuat?s3, Mia
TTPOCPATN AVAOKOTINGN Y10 TNV ACPANELD TOU pAPUAKOU,
pe Sedouéva and nmeplooodTEPOUC anod 7500 aobeveic,
avépepe OTL N enintwon t™¢ avaguladiag Atav 0,14%
oe aoBeveic mou éhafav Bepameia pe omalizumab, xwpig
emiong evdeifeic au€nuévou Kivduvou kakorBoug veomia-
oiac i} BOpopPomeviact. MoANamAéG peéTeg o€ aoBeveic
pe oofapd acBua éxouv ava@épel OTL n MTPOoHNKN Tou
omalizumab éxel evepyeTikd amoteAéopata oTn peiwon
TWV MaPOo&UVOEWVY Kal TwV VOONAELWY, 0TV BeAtiwon Tng
molotnTac {wr¢, OTA CUUMTWHATA TOU ACOUATOC KAl TNV
TIVEUMIOVIKN A&lToupyia, KaBw¢ emiong Kal oTn Peiwon Tne
XPNongG otepoeldwve8, (¢ ek Toutou, To omalizumab @ai-
VETAI VA €Vl LA amTOTENECUATIKN OEpameia yia 0pIoUEVOUG
a00eveig ue coBapo aoBua. QoT600, oW TEPIOTOTEPOL
KAl aTT0 TO AUIOU TWV AcOUATIKWY e coPapd dobua ival
MN-aToTiKoi Kal w¢ €K TOUTOU N Xprion Tou omalizumab
€ival YA TIEPIOPIOUEVN ETTIAOYI OTN MEYAAN KA ETEPOYEVN
autn opdada tou cofapou dacBuatoc. Eva diho {Atnua
givai n Sidpkela Tng Bepaneiag, n omoia e€akoAoubei va
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gival adleukpiviotn. Mehéteg €6eiéav oTL n SlakoTr Tou
omalizumab odnyei o€ eMavePAVION TWV CUPMTWHATWY
o€ aoBeveic pe coPfapd AoBPa®, evw pepikoi aobeveic
ol omroiol diEkoYav tn Bepaneia PeTd amd 5 6 xpodvia
Katdgepav va dlatnprioouv £va KaAd EAeyxo TnG vooou™.

Makpolideg

O mBavég poAog Twv Xpoviwy Aotpwéewv oto cofa-
po doBua ival uné e€€taon. H pdiuvon and xYhapudia
NG mveupoviag éxel ouvOeDel pe xapunAotepn Tiun Biata
EKTTVEOEVOU OYKOU OTO TIpwTo deutepoienTo (FEV) yia
Hia oUYKeKpIUEVN S1apKela Tou dcOpatog’ kat emmAéov n
oUVBEON TNG LIKPO-YAWPISAS TWV aEpaywywv oxeTiCeTal
Me To Babuod Bpoyxikng umepavtidpaotikotntag (AHR)
petadl Twv acBevwv pe OxL Kahd eheyxdpevo aoBua’.
Mapd 1o yeyovodg 0Ti Ta avTiBloTtika Sev £Xouv kKavéva poho
OTNV TPEXOUOA AVTILETWTIION TOU ACOUATOC, OPIOUEVES
MakpoAideg éxouv amodeixBei Tt éxouv avTipAeypovwdn
Spdon’7%. e aoBeveic ue 0pONOYIKA OTOIXEID LOAUVONG
amnod HUKOTAAoUa, N Bepareia e pakpoAidia €6eI&e KAIVIKO
O0peNoG pe BeAtiwon tou FEV, Kat peiwon twv emmédwv
PAeypovwdwv Kutokivwy Kat tng AHR?>78, & cofapd
avOiotdpuevo otn Bepamneia acOua, aywyn yia 8 efdoud-
8¢ec pe kKhaplBpouukivn peiwoe onuavtika v IL-8 kai ta
0oUSETEPOPINA OTOUC AEPAYWYOUC EVW BEATiWOE Kal TNV
niootntag {wr¢”’. Emiong, o€ pia avagopd mepintwong
TPV NAKKIWPEVWY aCOeVWV [E KOPTIKOEEAPTWEVO
aoBua, 800 ek Twv TPIWV acbevwv Katagepav va dia-
KOPouv Tn Bepaneia e KOPTIKOEION PETA amd éva €TOC
Bepameiag pe kKAaplBpopukivn’s. Amo tTnv AN TAgUpd, o€
Mo IpOo@ath EAETN armo To AiKTUO yila TNV KAIVIKHA épeuva
oto AcBua (Asthma Clinical Research Network - ACRN),
n Beparneia pe KAAPIOPOUUKIVN O EVANIKEG UE ATTIO €WC
pétplo aoBua dev Pektiwoe Tov €leyxo Tou dobuatog,
av kat urmpée pia Beitiwon otnv AHR?. ‘Etol, av kal ta
QPXIKA OTOIXEIA YIa TN XPrion TG KAaplOpouukivng oto
ooBapd dcBua Seixvouv eAmdo@dpa amoteréouata,
amaitouvtal EMMAEOV KAAA OXESIAOUEVEG MENETEG YIA TNV
a&loAGYNoN TNG TTPAYHATIKN TOUC a&iag Kal Tov KaBoplopud
TWV aoBevwv MoV Pmopei va weeAnBolv TepIocoTEPO
amé autn T Bepaneia.

Makpdg 6pdong avtiyohvepyikd

Ta elonvedueva avtiyoAvepyIKd, Ta omoia avtaywvio-
VTOL TOUG HOUOKAPIVIKOUG UTTOSOXEIG 0TOUG agpaywyouc,
gival moAU amoteleopatikd os acBeveic e XAl. Xto
aoBpa, Ta avtiyoAlvepytkd givat oAU AtyOTepO amoTe-
AEOUATIKA a1mo TOUG P2-aywVIOTECG, AANA PEPIKEC POPEC
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XPNOIHOTIOIOVUVTAL WG CUMTTANPWHATIKY Beparmeia Twv
nmapo&uvoewv doBuatoc®. Mia avackomnnon Cochrane
KatéAn&e oto ouumnépacpa 6Tl SV UTIAPXOLV CTOLXEID
TTOU VA UTTOOTNPICOLV TN XPHON TWV AVTIXOAVEPYLIKWY WG
OUUTMANPWHATIKN Bepameia oToug aoBeveic Twv omoiwv
TO AoOpa Sev EAEYXETAL KANA HIE TNV UTTAPXOUCA AyWYHE'.
Qo01600, N AvaoKOTNoN auTh BacioTNKE O€ OTolXElQ TTOU
a@QOoPOUVV TN XPron TOU IMPATPOTIIOU GTO XPOvio dcBua
EVW) TO VEOTEPO PAKPAC SpAoNC AVTIXOAVEPYIKO, TIOTPOTTIO,
Oev alohoynOnke.

Mo npocata, pia mMPOdPoun IAMWVIKA MEAETN UE
MIKPO aptBuo acBevwv pe cofapd acOua, avépepe Ka-
mola oQEAN amoé Tn XPron Tou BPwHIoUXoU TIOTPOTIIOU
o€ A0BEVEIC e N NWOIVOPIAIKT) GAEYHOVI OTA TTIPOKANTA
TITOENO®2, Z€ pia AAN peAétn amd tnv Kopéa, o Park kat
ouv €del€av 6Tl 10 30% TWV ACOUATIKWY HE PEIWUEVN
TIVEUMOVIKI AElTOUpYia KAl TTaPOUGia TOU TTOAUOP@IGHOU
Arg16Gly otov B2-adpevepyikd umobSoxéa, avtamokpi-
Onkav otnv MPooBnkn TIoTPOMIoVE:, TENOG, TPV aTod 6
MAVEC SNUOCIEUTNKAVY TA ATOTEAECUATA JIAG SUTARG-TU-
QANG HEAETNG e 210 aoBeveic e pn eEAeyxduevo dobua,
OTNV OToia GUYKPIONKE TO TIOTPOTIIO UE TN COAUETEPOAN
évavti Tou Simhactacpou twy ICS®, X1 peAétn autn, To
TIOTPOTIO BEATIWOE TA CUUMITWHATA KL TNV TIVEUHOVIKH
A&rToupyia Twv acBUATIKWY aoBevwv kat N BeTiwon auth
ntav .coduvapn e TNV TPOooBNKN TNG COAUETEPOANG. Ta
QTTOTEAEOMATA AUTAG TNG LEAETNG TIPOKANECAV TTOANEC OU-
{NTACEIC KaL KPITIKN, ke oXOAla Oxt povo oto New England
Journal of Medicine®>8, aA\d kat o dAa TTeploSIKAY.
AvalnTtwvtag eMEPXOUEVEG KAIVIKEG UEAETEG OTN Bdon
bedopévwy tou ClinicalTrials.gov (http://clinicaltrials.gov),
UTTAPXOUV 2 TUXALOTTOINMEVEC, SIMAEC-TUPAEC, ENEYXOUEVEC
ME EIKOVIKO QAPHOKO TETOLEC MENETEC, Yia TNV afloAoyn-
on TNG HAKPOTTPOBECUNG ATTOTEAECUATIKOTNTAG KAl TNG
A0PANELAC TOU TIOTPOTTIOU WC CUMTTANPWHATIKI Opameia
o€ aoBeveic pe coPapo doBua (Merétn 1-NCT00772538
Kat MeAétn 2 - NCT00776984)%88°, H otpatohdynon twv
aoBevwv £xel 6N tehelwoel (mepimou 900 aoBeveic) kain
TEANIKN NUEPOMUNVIA GUANOYNC OTOLXEIWV YIa TOUC TIPWTED-
OVTEC OTOXOUC TV PEAETWV umoAoyiletal yia Tov lovAlo
ToU 201 1. AC EATTICOUE OTI TA ATTOTEAECUATA TWV HEAETWV
auTWV Ba pag TapéXouv TTOAUTIHEG TTANPOPOPIEC OXETIKA
pe tnv a&ia Tou TioTpomiou wg emmpocbetn Bepaneia
oT0 cofapo acBua.

AvoookatasTtaATiKa

Ma v eAayIoTomoiNoN TWY HOKPOTTPOBECWY OUOTN-
MOTIKWV QVEIBUUNTWY EVEPYEIWV TWV KOPTIKOOTEPOEISWV,
€xouv xpnolpormolnBei og peréteg S1Apopeg EVAONNAKTIKEG
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Beparneiec. Autég mephapBdvouv Tnv KukAooTmopivn, TV
peBoTpe€ATN Kal Ta ANATA XPUOOUEP2, 3 € YEVIKEC YPOAMUES,
Ta @apuaka autd éxouv 600si og 18laitepa Bapeic aobe-
Vei¢, aA\dG Ta amoteAéopata ival hn IKAVOTTOINTIKA Kal ot
TIAPEVEPYEIEC APKETA ONUAVTIKES®, M To Adyo auTo Ta
oTtepoeldr| e€akoAouBoUv va TTapAEVOUV 0 AKPOYWVIAIOG
AiBoc Tn¢ Bepamneiag Tou coPapol dcbuatoc.

MEAAONTIKEX ©EPANEIEX XTO XOBAPO
AZOMA (Mivakac 2)

MovokAwvikd avticwpa évavtt tov TNF-dAga

O TNF-dA@a amote)ei éva onuavTtiko BepameuTikd
0TOX0 O€ JLa TIOIKIAa XPOVIwV GAeYUoVWwSwY TaBHoswy
mou Xapaktnpifovtal anmé Th1 avocoloyikr andvtnon,
OTNV OToia CUMHETEXOLV KUpiwg Ta oudeTepdPINa. AV
Kal To doBua Bswpeital KaTd KUPLIO AOYO NWOIVOPIAIKH
Slatapayri oTnv omoia Kuplapxouv ot Th2 KuTtokiveg, dtav
n acBévela yivetal mo cofapn Kal xpovia vioBetei Th1
TUTTIOU XOPOKTNPIOTIKA HE MEYOAUTEPN CUMUETOXN TWV
oudeTePOPINWV*. O TNF-AA@a £XEL CUCXETIOTEI U TTONAEG
TITUXEG TNG TaBopuatooyiag Tou AoBATOG Kat UTIAPXOUV
véa oTolxeia mou Seixvouv ot umopei va Stadpapatilel
ONMUAVTIKO PONO OTIC BapUTEPEC HOPPEC TNG VOOOU.
Emeidn Aomédv ta auénuéva emineda TNF-aA@a @aivetal
va gival éva XapakTnPIoTIKO YVWPICHA TWV TTo coBapwyV
KOl KOPTIKOEEAPTWHEVWY HOoPPWV doBuaTtog, n 101K
Beparneia pe povokAwvIkS avtiowpa évavti tou TNF-aAga
€xel bokipaotei kal alohoynBei oe autr) TV opada.

O1 npodpopeg peréteg €det€av pia BeAtiwon otnv
moldétnta wN¢, TNV TIVEUMOVIKN Agtitoupyia kat Tn AHR,

MINAKAZ 2. Meh\ovTikég Oepaneieg oto coBapd aobua

BipAoypa@ikn
Avagpopa

96, 97,98, 99, 100

O¢pamnsia

MovokAwVIKO avTiowpa évavTl
Tou TNF-dA\ga

Avti-CD25 (Daclizumab) 101, 102
Avti-lvtepAeukivn 4 103
106,107,108,109,110, 111

AvTI-IL-5 povokAwvIkO
avtiowpa (Mepolizumab)
Avti-lvtepAeukivn 9 113,114,115
117,118,119,120, 121

122,123,124,125,126

Avti-lvtepAeukivn 13

AvaoToAei¢ Tng
Owogodieotepdonc (PDE)

Bpoyxkr OeppomhaoTikn 127,128,129,130, 131
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ME ouvod0 PEIWON TNG CUXVOTNTAG TWV TTAPOEUVOEWY,
o€ aoBOeveic pe coPfapo acOua mou éhafav Beparmeia
pe avti-TNF-aA@a®s28, QoToO00, Ta amoTEAéCUATA TWV
OU0 TILO TTPOCPATWY UEAETWV UEIWOAV TOV APXIKO EV-
Bouctaoud yla Tnv amoTeAeopaTikOTNTA TNG Bepameiag
pe avti-TNF-dA@a. Ztn peyalutepn KAvIK Sokiun (309
a0Beveic) pe Xprion HOVOKAWVIKOU avTICWHATOC évavTl
Tou TNF-dAga (golimumab) oto cofapo emipovo acbua, n
Sucavaloyia KivdUvou-0@EAoUC AOYW TWV AveMOBUUNTWY
oupBapdtwy ou mapatneridnkay, ixe we amotéAeoua
NV mpowpen Stakomn TN HEAETNG OTIC 24 efSouddec™.
O1 coBapécg avemBUUNTEC EVEPYEIEC TTOU avaPEépOnKav
oTn MEAETN auTr TepIAapBavav oy, Emavevepyoroinon
QuuATiwong, aufavouevo MTooooTd kakonBelag Kat éva
Bdavaro. H §gUtepn perétn mou dnpoolevbnke mptv and
Aiyoug prveg Atav pia 12 eBdopddwy, @daong 2 KAVIKA
Sokiun o€ 132 aocBeveic pe Pétplo £wg ocofapod emipovo
acBua. Av kat Sev mapatnpenonKav pn avapevoueva
npofAnpata ac@dlelag katd tn Sidpkela TNG SOKIUNG,
N KAWVIKN amoTeAeopatikoTnta Tou avtl-TNF-aA¢a povo-
KAWVIKOU QVTIOWHATOG etarcenept Sev TeKUNpLwONKe oTo
TANBUGOUO AUTAC TNG MEAETNG'?. MEANOVTIKEG ENETEC OE
OUYKEKPIUEVOUC PAIVOTUTIOUC TNG VOoOoU Ba pmopoloav
VA TTAPACKOUV I CAPECTEPN ATTAVTNOTN WG TTPOG TO EAV
TIPAYMATIKA UTIAPXEL évag poAog yia Tnv avtl-TNF-aApa
Bepaneia oe aoBeveic pe Aobua. Qotdéoo HAwvTaAC yia
NV Mapovoa Kataotaon, ol avt-TNF-aA@a mapdyovteg
8¢ @aivetal va éxouv Béon otn Bepaneia Tou coapov
acBuartoc.

Avti-CD25 (Daclizumab)

H @Aeyuovr Twv agpaywywyv oto dcbua mpokaAei-
Tal Kal cuvtnpeital amd ta CD4+ (Th2) kuttdpa mou
evepyorolouvtal amd tnv IL-2. To daclizumab givat éva
e&avOpwmopévo IgG1 povokAwvIKS avtiowpa évavTl
¢ IL-2R aAuoidag dhga (CD25) Twv evepyomoinpévwy
AEUPOKUTTAPWYV, TO OTIOIO PEIWVEL TOV TIOAATTAACIACUO
KOl TN TTOPaywyn KUTOKIVWYV armo ta T-AeppokUTTapa Kal
emiong pelwvel tnv npocdeon tng IL-2 otov umodoxéa
NG Mévo pia KAIVIKE HEAETN, N omoia aloAdynoe TNV
AIMOTEAECUATIKOTNTA Kal TNV ao@dlela Tou daclizumab
o€ 115 aoBeveic pe p€Tplo éwg cofapd acdua, £xel Snpo-
oleuBei ¢wg Twpa'®? H Beparmeia pe Daclizumab BeAtiwoe
TNV TIVEUHIOVIKA AEITOUpYia Kal Tov EAeyX0 Tou AoBuatog
Kal TTAPETELVE TO XPOVO yla TNV pwtn mapd&uvon oe
auté Tov TANBUCUOS TwV acOUATIKWY acBevwy, L éva
KOAO po®il ac@alelac. Map’ dAa autd urmp&av KATIOLEG
oofapég avemBUUNTEG EVEPYELEC OTN UEAETN AUTH) OTIWG
Mo ava@UAAKTOEISN avTidpaon Kat pia loyevi pnviyyitida,
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otnv opdda twv acBevwv mou éNafle to Daclizumab. H
peAétn auth amodelkvuel 6Tt to daclizumab pmopei va éxel
€va polo w¢ emmpooBeTn Bepaneia og cofapd acdua,
OaAAd oiyoupa anartouvTal TEPAITEPW UENETEC.

Avti-lvtepheukivn 4

H wtepheukivn 4 (IL-4) amotelei Stapecolafintr oe
ONUAVTIKECG TIPO-QAEYHOVWOELG AEITOUPYIEG KAl UENETEC
o€ povtéla doBpatog og movtikia éxouv Seiel 611 0
AMOKAEIOUOC TNG IL-4 KaTaoTéNEL O€ peydo Babuo tnv
aA\epyIKA @Aeypovwon avtidpaon'®. To Altrakincept
gival évag avBpwivog avaocuvduaopuévog SIaAUTOG uTio-
Soxéag NG vtepAeukivne-4 (IL-4R), To omoio evepyei wg
aAvVTAYWVIOTNC TNG IL-4. ZTIC apxIKEG LEAETEG O aoOEVEi
ME ATo-PETPLo AoBua, n xopriynon e vegelomoinon
altrakincept eunmodioe tnv mtwon ¢ FEV, kat tnv avénon
TWV CUPTTTWHATWY, TTOU TTapaTtnPriBnke avtiotolxa otnv
opada Tou €IKOVIKOU @APUAKOU HETA Tn SlaKoT TG
Bepaneiag pe ICS™, 'Ouw N AMOTEAECUATIKOTNTA AUTOU
Tou Qappdkou dev emPBePaiwbnke o Kamola peyaAlTepn
HENETN evw Oev €xel peheTnOel kaBoNou og aoBeveicg pe
oofapd dobua.

Avti-IL-5 povokAwviko avtiowpa (Mepolizumab)

H IvtepAeukivn-5 (IL-5) gival pia Th2 kuttapokivn mou
maifel Kevtplkd poAo 0T oTpatoAdynon, Evepyomoinon
Kat emBiwon Twv NWoIvoPiAwv 6To aAePYIKS BPOoyXIKO
aoBua'®, X1n Bewpia, To pmAokdapiopa ¢ IL-5 pe avti-IL-5
MOVOKAWVIKA avTiowpata, Ba avapevotav va e€agpavioel
Ta NWOIVOPIAA Kal VA BENTIWCEL TA CUUMITWLATA O AToHa
pe doBpa. Npayuatt, o TpOOPOUEG MENETEC O€ A0DEVEIC
HE Bpoyxikd doBua, n xopriynon avti-IL-5 peiwoe on-
HAVTIKA ToV aptBpd TwV NWOIVOPIAWY TOU TTEPIPEPIKOU
aipaTog Kal Twv MTUEAWY, WoTooo Sev mapatnendnkav
MeTaBoAéC GO0V apopA TNV TVEULOVIKNA AelToupyia i TNV
AHR!'%, EmmAéov, 0TI apXIKES KAVIKEC SOKIEG N Bepareia
pe mepolizumab &gv @davnke va mpooBétel onuavTika
KAWVIKA 0@€AN o€ OX£0N UE TAPAPETPOUG TOU EAEYXOU
Tou AoBpatog, OTWG N MVEUPOVIKN A&tToupyia, n moldTnTa
{WNC KAl TA CUPTTTWIATA 6108,

AUO TIPOOPATEC OPWG UENETEC, TTOU £0TIOCAV O€ AoOua-
TIKOUG A0B€eVE(C e MOV NWGCIVOPIAIQ TWV AEQAYWYWY,
€del&av ot11 n Beparneia pe mepolizumab peiwoe Ti¢ ma-
po&uvoelg Kal BelTiwae Tov éNeyXo TOU AoBATOC XWPIG
NV eueAavion cofapwv avembuunTwv cUPPAavtwy'*1°,
Ta amoteAéopata autd Seixvouv OTL GTO CUYKEKPIUEVO
@awvotumo dcOpatog, SnAadn To EPPEVOV NWOIVOPIAIKO
aoBua, n avti-IL-5 Bepamneia mBavwe va €xel éva onuavTi-
KO poého va mnaiel. Waxvovtag otn Bdon dedopévwy tou
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ClinicalTrials.gov (http://clinicaltrials.gov), umdpyxel Twpa
o€ €€ENIEN pia Tuxatomoinpévn, SUTAN-TUPAN, EAeyXOUEVN
ME EIKOVIKO PAPUAKO MEAETN (Mehétn NCTO1000506)"
pe otdxo va mapdoxel mepattépw amodeiéelc oe autdv
epwtnua. H évtaén aocBevwv o autr| tn peétn €xetdn
TeAewwoel (mepimou 600 aoBeveic) Kal TA TTPWTA ATTOTEAE-
OMATO AVAUEVOVTAL TO ETTOMUEVO £TOG.

Avti-lvtepAeukivn 9

H IL-9 gival pia kutokivn mou mapdyetal and ta CD4+
T-BonBnTikd KUTTOPA Kal 5pa WS PUOUIOTAC TWV HACTO-
KUTTAPWYV OTOUG AEPAYWYOUC' 2. In vitro Kal in vivo HENE-
Tec €6et€av ot N IL-9 gival éva onuavtiko eAeypovwdng
pecoAafnTr¢ oto acOua kat Stadpapatifel onUAvVTIKO
POAO OTN PAEYUOVH TWV AEPAYWYWY, OTN TTApAywyn
BAévvacg kat Tnv Bpoyxikn vrepavtidpactikotnta''.
E€oudetépwon Tn¢IL-9, o€ povtélo AoBuaToC og ToVTiKIa,
MEIWVEL TOV ApIOO TwV NWOIVOPIAWV KAl ATTOTPETTEL TNV
uTEPAVTIOPACTIKOTNTA TWV dgpaywywv' ™. Mia mpdogata
dnuooigupévn perétn @dong Il tou MEDI-528, evég e€av-
BPWTMOUEVOU HOVOKAWVIKOU aVTICWHATOC EvavTiTng IL-9,
€6e1&e amodektri aoPAlEla TOU PapHUAKOoU Kal Eupruata
mou urtodnAwvouv KAVIKN) §pdon Tou o€ dtoua e Ao
£€w¢ pétplo aoBua'®. Mehéteg Tng Bepaneiag autng o
oofapd AcBua capwc Kal A&imouv.

Avti-lvtepheukivn 13

H IL-13 mapdyetat and S1a@opoug TUTTOUC KUTTAPWY,
ouvumnepAappavopévwy twv Th1 kat twv CD4+Th2 kutta-
pwv. HIL-13 poipaetat ToAEC AEITOUPYIKEG IBIOTNTEC UE
TNV IL-4, KaBw¢ Kal 01 VO KUTTAPOKIVEG £XOUV TNV IKAVO-
™NTa va ouvdeBoLV e éva koivd urmodoxéa, Tov IL-4R™S,
Ta oToixeia deixvouv 611 péow ouvduaopévwv SpAacewv
ota emBOnAlaKA Kal Agia puika KUTtapa, n IL-13 pmopei va
TIPOKOAEDEL pia TTOIKIAI ammd Ta mabo@uololoyikd xapa-
KTNEIOTIKA Tou AoBuatoc''®. Ze éva povtélo dobuatog o
movTiKia, n xopriynon avti-IL-13 povokAwvIKoUL avTiowa-
ToC avéoTelle TNV AHR, TNV NWOIVOQPIAIKT) GAEYUOVH KAL TO
1Mo evlla@Epov, TNV avadlapop@won Twv agpaywywv'".
H mpwtn peAétn Twv dvo e§avBpwmopévwy avti-IL 13
avtiowpdtwy IMA-638 kat IMA-026 oto o acBua Kal
0€ MOVTENO TTIPOKANONG e AANEPYIOYOVO, SNUOCIEUTNKE
npéogata’'®, e autr Tn HEAETN To IMA-026 @davnke va
MEIWVEL TNV OYIUN @don TNE acBuaTikig avtidpaonc, SpwS
n peiwon dev Tav OTATIOTIKA ONUAVTIKH. X€ pia GAAn
peNETn paonc lla otnv omoia eAéyxOnke to pitakinra, éva
ELOTIVEOIEVO OKEVAOUA TTOU avAoTENEL TN §pdon TOoo
™G IL-13 600 kat Tn¢ IL-4 péow ouvdeonc e Tov uodoxéa
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IL-4R, mapatnpnBnke peiwon Twv eMmédwy TOU EKTIVES-
pevou NO kat BeAtiwon TnG MVEVUOVIKAG AelToupyiag o€
aoBuatikolG acBeveic'. AvtiOeta o ANNEG UENETEC, OTIC
ormoiec aoOeveig e Un eEAeyxouevo aoBpua utofAROnkav
o€ Beparneia pe Mo avti-IL-13 avtiowpa, émwg To IMA-
638'% 1} kat éva dAo IL-4R avtaywvioTn, To AMG 317,
Sev emPBePaiwbnke n KAVIKN) OTTOTEAECUATIKOTNTA TWV
@appakwy autwv'?', Arrartolvtal ciyoupa TEPAITEPW
MENETEC Yia va KaBoploTei av Kat Katd moéco n avti-IL-13
Beparmeia Ba eival emw@eAig oTo Xpovio cofapd dobpua.

Avactoleic ¢ Qwagodieatepdonc (PDE)

H avénuévn 6pdon tng PDE4. mou ogeiletal o€ au-
ENpévn €kppacn NG TPWTEIVNG A TNG AEITOVPYIKOTNTAG
NG, anotelei éva mBavd pnxaviopo otnv maboyévela
ToU AoBpatoc. Ot TPOKAIVIKEC HENETEC 0€ (WIKA oVTENA
NG AMEPYIKNAG AEYUOVNAG, £XOUV TEKUNPIWOEL TNV IKA-
voTNTa TWV avaoToAéwv TG PDE4 va avactéMouv Suo
ONUAVTIKA XAPAKTNPIOTIKA YVwpiopata Tou acbuatog,
NV €i0080 TWV NWOIVOPIAWV GTOUG AEPAYWYOUE Kal TNV
Bpoyxikn urepavtidpaotikdtnta'?. To Roflumilast, évag
Q11O TOU OTOUATOC AVACTOAEAC TNG pwOPoSlecTepAONC 4,
€xelamoSelxOei 6TI BEATIWVEL TNV TIVEUHOVIKH AglToupyia
KOl TO CUPTTTWATA TOU A0OUATOC KAl PEWWVEL TN Xprion
QAVOKOU@IOTIKNG aywYN G o€ aoBeVEiG e ATTIO £WG UETPIO
acBua'a1%, Qot1600, KamoleG S0CO-£EAPTWEVEG TTAPE-
vépyeleg Omwg vauTia, Sidppola kat ke@alahyia éxouv
peTpldoel Tov evBouolacuod yia Ty v AOyw Katnyopia
PAPHAKWY 0TN Bepameia Tou AcOuatog kat AANwvV ava-
TIVEUOTIKWV a0Bevelwv. Mia 0Tpatnyikn yla TNV avTIueE-
TWITION AUTWV TWV AVEMOUUNTWY EVEPYELWV TWV ATTO TOU
oTOMATOC avAOoTOAéWV TNG PDE4 gival va umopéooupe va
SWOoOUE T PAPHAKA AUTA PECW EICTIVONG. KAl TIPOKAL-
VIKEC Kall KAIVIKEC EPEUVEC TOU EICTIVEOIEVOU AVACTOAEA
¢ PDE4 Bpiokovtal o€ €§€NEN'>12%5, O mBavog pohog
aUTNG TNG KATNyopiag Twv apUAKwy o€ acBeVeig e Mo
oofapd dcbua pével va epeuvnBei mepartépw.

Bpoyykr Beppomhactiki)

H Bpoyxikr BeppomAacTikn (BT), uia fpoyX0OKOTTIKN
Siadikaoia yia Tn peiwon TNG padag Twv Agiwv pUIKwY
VWV TWV 0EPAYWYWV Kal TOV TEPLOPIoHS Tou Ppoyxo-
oTTao oV, £Xel SOKIUAOTEL 08 avBpwmoug yia tn Bepameia
Tou AcBpatog. TEaoepIg KAIVIKEG SOKIUEG e TN XPrion TNG
BT é€xouv dnuooieuBei Ta teleutaia 5 xpodvia'? 130, 31
peyaAUTepN Kat Mo mpdo@atn Herétn (AIR2) cuppeteixav
288 gvnAika dtopa pe coPapd dcbua mou mapéuevav
OUUMTWHATIKA Tapd tn Beparmeia pe upnin doon ICS
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kat LABA kali ta omroia tuxaiomoirjfnkav va urroAn6ouv
oe BT r} o€ eikovikn Stadikacia og avahoyia 2:1'%, H BT
Behtiwoe onuavTikd Tn oxeTI{OUEVN e TO AoOa TOLOTN-
Ta {wn¢, evw emiong o0drynoe oTn peiwon Twv coapwv
MaPOo&§UVOEWV Kal TNG XPNONG TWV UTINPECLWVY LYEG. Ot
avemBUUNTEG EVEPYELEG TTOU TTApATNPEHONKAV KATA TNV
nepiodo apéowc petd ) Beparneia (6 eFdopadeg yetd TNV
TeleuTaia Bepareia) cupmephapPavouévwy tou Brxa,
mapo&UVoewv AcOaTOC Kal amdPPa&ng TWV AEPAYWYWV
amé BAévvn, ATAV OXETIKA TTEPIOCOTEPEC OE GXEON ME TNV
€lkoVIKN S1ad1Kacia AANG O€ YEVIKEC YPAUUES KAAA AVEKTEC,
Emm\éov, oTtolxeia yia tn pakponpoBeoun ac@diela tng
Bpoyxikng BeppomiacTiky 6§60nkav otn dnuooidéTnTa
nipv amd Aiyoug privec''. Ot aoBeveic mou cuppeTeixav
oTn apXIKr MEAETN AIR, GUUHETEIXAV OTN CUVEXELQ Kal OE
L0 HOKPOXPOVIA TTAPAKOAOUBNON, TA ATTOTEAEOUATA TNG
omnoiag ¢del&av amouaia KAVIKWY EMMAOKWY Kat dlatrpnon
OTABEPWV AVATIVEUCTIKWYV AEITOUPYIWVY (0TTw¢ aflohoyr-
Onkav pe Tnv FVC kat tnv FEV;) yia mavw amo pia 5etr
nepiodo peta tnv BT. H Bpoyxikn BeppomhaoTikn é\afe
POOPATA TNV £yKplon amd TNV AUEPIKAVIKN YTTNpEoia
Tpopiuwv kat Gapudkwv (FDA) yia xprion o€ aoBeveig
NAIKiag dvw twv 18 eTwv pe cofBapod emipovo acOua, pn
eleyxopevo pe ICS kat LABA.

Map' 6Aa autd, n Bpoyxikn BeppomAaoTIKn gival pia
apKeTA TepImAoKN Kal xpovofdpa Siadikacia - n Sidpkela
™NC yla éva Kal pévo Aof3o gival ouxva apketd peyaAlTe-
pn and o,T1 n SldpKela Wag fpoyxookdmnong pouTivac.
Q¢ ek ToUTOU, N Bpoyxik BeppomAacTikn Ba mpémel va
Bewpeital pia MoAUTAOKN emepatikn Bpoyxookonnon
Kat Ba mpémel va ival 0Ta XEPLa EUTTEIPWY BPOYXOOKOTIWV
Kal péoa o€ €181KA KEVTPA Yia To aoBua, yia va e€acga-
AloTei OTL ekTeAeiTal e ao@dalela. H BT avauéveral va
Bpel xprion oto péNov oe aoBeveiq pe cofapod dabua,
TaPAANAA Ue Ta Slabéoipa QAPHAKa, VI VO UTTOPECOULIE
va anoktriooupe peyalutepnc Sidpkelag Bertiwon oto
OUVOAIKO €NEYXO TNG VOOOU.

TINEYMQN TeUxog 4o, Topog 240¢, OktwBpiog - Aekéufpiog 2011

2YMIMEPAZMATA

Mapd tnv Bepaneia pe MOAA @Apuaka (UPnAég SOaEIg
EIOTIVEOIEVWV + ATIO TOU OTOMATOC OTEPOEISWIV, LOKPAC
Spdong P2-OieyépTeg, Katl AANA pUBUIOTIKA PApPUAKQ),
moA\oi aoBeveic pe cofapo dcBua mapapévouv Xwpic
€Neyxo TNG vooou. YITIAPXEL AOIMTOV EMITAKTIKY AVAYKN
Yla VEQ, TTIO ATTOTEAECUATIKA KAl aoQaAr] dpuaka. MNpo-
OTITIKEC, TUXQALOTIONMEVEC, SUTAG-TUPAEC, EAEYXOUEVEC E
EIKOVIKO @ApUaKo UeNéTEC O va eoTIdlouv 6To coRapod
Aao0Oua, MPEmel oMWGOONTIOTE VA YiVOUV WOTE va £EETAOTEL
T0 6PeNOC KABE piag Bepameiag al\d kal Tou cuvduac ol
autwv. EmmAéov mpémet va eAeyxOei mpoorTikd, av o1 Sei-
KTEG TTOU eRavifovTal va TTIPORAETTOUV TIG PAPHAKEVUTIKEG
ATAVTAOEIC O€ ATTIo-PETPI0 AoBua, 6mwe n AHR, Ta nwot-
vo@Iha Twv mTuéAwv kat to NO, €xouv KAIVIKH onpacia kat
0710 00Papd AcOBA. AUTEC Ol LIENETEC TTPETTEL VA YiVOUV OE
KOAQ XOPAKTNPIOPEVOUG ACOEVEIG PE XPrON QAIVOTUTTIKWY
aAAd katd maoca mMOavoTNTA Kal YOVOTUTIIKWY SEIKTWV
Kat va aflohoynBei mpooekTIKA n amavtnor. Ot HeNETEC
auTEC emiong Ba pémel va mepAapBAvouy ekTog and ta
mapadoolakd onueia ekTiunong (Mveuovik Asltovpyia,
AHR kal SeikTe pAeypoVIiG) Kal onpeia mou evdlagépouv
TIPWTIOTWE Tov acBevn (CupmTWHaTa Kat EAeYX0 TNG VOCOU,
molotnTa {wn¢ Kal TPOANYN Twv Mapouvoewv). Ma tnv
EKTIUNON TWV TIEPIOCOTEPWV ATTO TA ATTOTEAEOHATA TNG
Bepareiag, 16iwe WG TOu EAEYXOU TOU ACBUATOC KAl TWV
e&dpoewy, n S1dpKela Twv PEAETWY Ba TIpémel va eival
TOUAGXIOTOV 6 PUAVEG KAl KATA TTPOTIUNGN TIEPIOCOTEPO.
‘Exoupe TNV KATAAANAN QAPHAKEUTIKN aywyr) yld TNV
mAgloPn@ia Twv aoOPaTIKWY acBevwv pag, al\d xpet-
alOHaoTE EMEYOVTWE KATL TTEPIOOOTEPO Yia To cofapd
@awvoTumo tng vooou.
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SUMMARY. Most forms of asthma can be controlled by inhaled
corticosteroids (ICS), but a substantial number of patients still
experience symptoms and limitations in their personal and social
life despite being on appropriate maintenance therapy. These
patients with severe asthma account for almost half of the cost of
the disease and most of its morbidity and mortality. To date, the
use of ICS and long acting bronchodilators (LABAs) is the basis of
severe asthma treatment, but the optimal use and dosage of these
drugs should be determined based on the available evidence.
Anti-immunoglobulin E (anti-IgE) has been recently established
for the treatment of patients with severe allergic asthma whose
symptoms are inadequately controlled with ICS/LABA. The use of
long-acting anticholinergics (LAMA) as add-on therapy is currently
under investigation in clinical trials. Alternative forms of treatment,
such as macrolide therapy, have produced conflicting results, while
an approach based on anti-tumour necrosis factor-a (anti-TNFa)
has proven ineffective. The targeted inhibition of interleukin (IL)
2,IL4,IL5,IL-9 and IL 13 is currently being investigated. A non-
drug treatment, bronchial thermoplasty (BT), has been reported
to provide some benefits to patients with severe asthma, but the
long-term benefit/risk ratio for BT is unknown at present. In view
of the heterogeneity of severe asthma, the present challenge is to
determine the appropriate phenotype for current and innovative
forms of treatment. Pneumon 2011, 24(4):405-413.

INTRODUCTION

Over the past years, extensive research into the mechanisms and treat-
ment of asthma has led to a better understanding of the disease and to a
more comprehensive approach to its therapy. Clinical studies show that
most patients with asthma can achieve control and lead normal lives with
the use of the currently available medications'3. On the other hand, sur-
veys show that, in real life, a substantial number of patients still experience
symptoms and limitations in their personal and social activities**. This is a
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matter of concern for both the medical community and
health authorities, as control of asthma can and should
be achieved in the majority of patients®. It is also apparent
that some patients with asthma have a more severe form
of the disease than others, comprising a small but clinically
important group with a substantial financial, societal and
personal burden of disease. Patients withsevere asthma
may experience frequent or debilitating symptoms and
limitation of their activities; they have frequent exacer-
bations and hospitalizations and they account for over
half of the cost of the disease and most of its mortality”2.

Many definitions and terms regarding severe asthma
have been used in the literature; “refractory asthma’,
“difficult-to-treat asthma”, “therapy resistant asthma’,
“steroid-dependent asthma’, “brittle asthma’, etc., are
some of the terms used to label this condition. In 1999,
the European Respiratory Society (ERS) Taskforce on severe
asthma agreed on the term “difficult to treat asthma” to
include all such cases of asthma®. Difficult/therapy resistant
asthma was defined by this taskforce as“asthma, which is
poorly controlled in terms of chronic symptoms, episodic
exacerbations, persistent and variable airway obstruction
and a continued requirement for short-acting 3-2-agonists
despite delivery of a reasonable dose of inhaled corticos-
teroids”. One year later, the American Thoracic Society
(ATS) Workshop reached a consensus on the term “refrac-
tory asthma"?, to describe this subgroup of asthmatic
patients with troublesome disease. In the current global
initiative for asthma (GINA) guidelines', the diagnosis
of “severe asthma” in patients who are receiving regular
asthma medication is based on both the clinical features
present and the step of the daily medication regimen that
the patient is currently on. According to this definition,
both those patients who need oral corticosteroids to
remain under control and those with ongoing asthma
symptoms despite appropriate maintenance therapy for
moderate asthma [i.e., high dose inhaled corticosteroids
(ICS) combined with long-acting 3-2-agonists] should
be regarded as having severe asthma. The ERS, ATS and
GINA definitions fit in with the updated World Health Or-
ganisation (WHO) workshop report on uniform definition
of asthma severity, control, and exacerbations'. In this
report, severe asthma is defined by the level of current
clinical control and risks as “uncontrolled asthma which
can result in risk of frequent severe exacerbations (or
death) and/or adverse reactions to medications and/or
chronic morbidity”.

Although these definitions include the response to
treatment, it must be taken into account that response
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to treatment may be slow or that a patient may appear to
respond but then relapse quickly and present with new
exacerbations. The term, “severe asthma” should there-
fore apply to patients whose asthma remains difficult to
control despite extensive re-evaluation of the diagnosis
and avoidance or treatment of exacerbating factors, and
following a period of at least 6 months of close monitor-
ing and tailored and rigorous management by an asthma
specialist'. Because severe asthma is a chronic, debilitating
disease and may prove fatal, it is essential to understand
the associated factors and mechanisms and to treat it ef-
fectively'. This update presents information from recent
relevant publications regarding current management
options and forms of treatment under investigation for
this phenotype of asthma.

THE MANAGEMENT OF SEVERE ASTHMA

The pharmacological approach to the treatment of
severe asthma is similar to that used for the treatment of
patients with milder phenotypes of the disease. The vast
majority of patients with difficult asthma meet the criteria
of the GINA™ or National Asthma Education and Prevention
Program guidelines' for step 5 or 6 treatment approach
and require high dose ICS and inhaled long-acting (32-
agonists (LABAs), along with additional medication, such
as oral steroids, leukotriene-antagonists and theophylline
or anti-immunoglobulin E (anti-IgE) for patients with
allergic asthma. To date, ICS and LABAs constitute the
basis of severe asthma treatment, but research into the
use of newer compounds has already produced some
promising results. Before taking the decision to increase
asthma medication and/or to introduce newly available
but expensive add-on treatment, the treating physicians
should first confirm the diagnosis of asthma, review the
patient’s compliance with medications and inhaler tech-
nique, investigate possible exposure to triggers at home
or work and diagnose and treat co-morbid conditions'3.

Many patients characterized as having severe/refrac-
tory asthma have in reality other conditions which may
have symptoms similar to those of asthma. Chronic ob-
structive pulmonary disease (COPD) is often misdiagnosed
as asthma, especially in older smokers's. Other possible
diagnoses include vocal cord dysfunction, bronchiolitis
obliterans (BO), bronchiectasis, allergic bronchopulmonary
aspergillosis (ABPA), Churg-Strauss syndrome and benign
or malignant tumours of the airways'". In a recent Cana-
dian study about one-third of individuals with physician-
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diagnosed asthma were found not to have asthma when
objectively assessed®. Another issue is compliance with
the treatment, especially inhaled and oral corticosteroids.
In a UK study examining the prevalence of non-adherence
to corticosteroid medication in difficult asthma, 88% of
severe asthmatics admitted poor adherence to inhaled
therapy, while 45% of those prescribed oral steroids were
not taking the medication'. Similar results have been
reported all over the world?*-?2, emphasizing the need for
objective and direct measures of adherence as part of the
assessment and management of severe asthma. Finally,
severe asthma is frequently complicated by significant
co-morbidities, such as depression, osteoporosis, diabetes
mellitus (DM), hormonal dysfunction and obesity, which
further debilitate patients and which should be addressed
in parallel to the asthma treatment. When evaluating a
patient with severe asthma, therefore, it is important to
look for possible aggravating factors or co-morbidities
and to try to eliminate or manage these conditions, in
order to improve asthma control®.

CURRENT TREATMENTS IN SEVERE ASTHMA
(Table 1)

Inhaled corticosteroids (1CS)

ICS are extremely potent anti-inflammatory medica-
tions and are the most efficacious therapy currently avail-
able for optimal asthma management. They address most
of the causes of airflow obstruction in asthma, including
mucosal oedema, airway inflammation, increased mucus
secretion, and airway remodelling®*. High-dose ICS (=1,200

TABLE 1. Documentation of current forms of treatment for
severe asthma

TREATMENT REFERENCES

Inhaled corticosteroids (ICS) 24, 25, 26,27, 28, 30,
35,36

Long-acting 32-agonists (LABA) 37,39,40,41,42,43,
44, 45

Combination therapy (ICS+LABA)
Anti-Leukotrienes (LTRAS)

1,2,46,47,48, 49, 50
51,52,53,54,55,56

Theophylline 53,57,58
Anti-IgE monoclonal antibody 61,62, 63, 64, 65, 66,
(Omalizumab) 67,68,69,70

Macrolides 74,75,76,77,78,79
80, 82, 83, 84, 88, 89

90,91,92,93

Long-acting anticholinergics
Immunosuppressives
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pg/day of beclomethasone, or equivalent) constitute the
basis of treatment of severe/refractory asthma, but ad-
ditional controller medications are almost always needed
and their use is recommended in the guidelines'>. These
regimes, however, are not always successful in patients
with severe asthma and there are still many “grey” areas
regarding steroid-responsiveness and safety issues.

The optimal starting and maintenance doses of ICS
for severe asthma are not clearly documented. Studies
and reviews in this field demonstrate a relatively flat ef-
ficacy curve for ICS and increasing side effects with higher
doses*2, High doses are frequently prescribed, however,
and significant side effects of high dose ICS use are re-
ported. These issues demonstrate the need to establish
the optimal/highest dose of ICS for severe asthma, and
the need for titration. In a study published by Reddel
et al?, a starting dose of 3,200 pg/day of budesonide
in uncontrolled asthma lead to improvement in airway
hyperreactivity (AHR) than a starting dose of 1,600 ug, but
patients remained equally well controlled when tapered
to the lower dose (~1,600 ug). The small benefits of com-
mencing with a high ICS dose do not warrant its routine
use when compared to moderate or low dose ICS. In a
study by the Leicester group, two distinct phenotypic
groups were indentified in severe/refractory asthma,
characterized by marked discordance between symptom
expression and eosinophilic airway inflammation, namely
the early-onset, symptom predominant and the late-onset,
inflammation predominant variants?®. Managing these
discordant subgroups guided by inflammatory markers in
addition to clinical measurements leads to a reduction in
exacerbation frequency in the inflammation-predominant
cluster and a significant dose reduction of ICS in the
symptom-predominant cluster, without compromising
asthma control. These results suggest the importance of
sub-phenotypes in severe asthma and also indicate the
need for current and new biomarkers to predict response
to corticosteroid therapy in these patients®?',

Another issue with ICS therapy in severe asthma
is its effect on the small airways. More severe asthma
is associated with greater peripheral inflammation, as
identified in peripheral lung tissue specimens taken
transbronchially®** and increased airway closure in wash-
out studies®. These findings point to the important role
of small airways disease in severe asthma and provide
indications for anti-inflammatory treatment of the pe-
ripheral airway compartment. Small-particle aerosols,
such as hydrofluoroalkane-134a (HFA) beclomethasone
and ciclesonide, which have particle size of around 1 um,
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have recently become available. These formulations
have been shown to have a greater and more peripheral
lung deposition®. Ciclesonide, a newer ICS compound,
has also shown promise in severe asthma; ciclesonide
significantly reduced the need for oral corticosteroids in
patients with corticosteroid dependent asthma, while
maintaining asthma control®. Further studies focusing
on severe asthma are needed to confirm these findings,
to determine which patients can benefit most from this
therapeutic option and to prove long-term efficacy.

Long-acting p2-agonists (LABA)

When adequate levels of asthma control cannot be
achieved with medium doses of ICS, all the available guide-
lines recommend the addition of a LABA in patients with
moderate to severe asthma'"">. Studies performed since
the early 1990s have shown that although ICS are the best
anti-inflammatory medications, combination treatment
with ICS and a LABA resulted in better symptom control
and fewer exacerbations compared to doubling the ICS
dosage. The major benefit of LABAs in the treatment of
asthma derives from their bronchodilator activity, with an
additive contribution from their anti-inflammatory action®.

In the past few years the issue of the safety of the
long term use of LABAs in asthma has emerged3?. This
mainly arose from the findings of the Salmeterol Mul-
ticenter Asthma Research Trial (SMART) study, in which
life-threatening exacerbations and death occurred in
some patients using LABA monotherapy*°. Recent meta-
analyses, however, have clearly shown no such increased
risk when LABAs are combined with ICS*4'. These two
classes of medication can be used in a single inhaler to
minimize the risk of LABA monotherapy*.

A new class of LABAs with long half-lives, also called
ultra long-acting 2-agonists (ultra-LABAs), are currently
under development with the purpose of achieving once-
daily dosage. One of these, indacaterol, has already been
adopted in current clinical practice in the management of
COPD, but to date only few clinical studies have been pub-
lished of its use in asthma, for up to 28 days’ duration**.
Although these studies have confirmed the suitability of
indacaterol for once daily dosage, along with a favourable
overall safety and tolerability profile, indacaterol has not
yet been approved for asthma management, and clinical
studies of its use in severe asthma are still pending.

Combination therapy (ICS+LABA)

It is now well recognized from both in vitro and in
vivo studies that administration of ICS in combination
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with LABA produces additive or even synergistic anti-
inflammatory effects, providing a strong rationale for
the use of LABA/ICS combination therapy in asthma, and
especially in the severe phenotype of the disease®. ICS/
LABA therapy improves lung function, asthma control days
and asthma-related quality of life, and reduces the risk of
hospitalization and emergency room visits'2. Combinations
of ICS and LABA (containing budesonide and formoterol)
have been used lately, not only as maintenance therapy but
also as rescue/relief treatment (single inhaler strategy)®.
Numerous clinical trials performed in both adults and
children have shown clinical benefits with this strategy,
mainly in the reduction of exacerbations*.The long-term
consequences of single inhaler therapy in severe asthma
have not yet been studied, however, and its prolonged
use has been associated with significant increases in
sputum and biopsy eosinophilia®. This approach may
be less suitable for patients with severe asthma who are
poor perceivers of symptoms or who require very high
daily doses of ICS.

On the other hand, it appears that not all patients
with severe asthma necessarily need high dose ICS/LABA
therapy. A recent study aiming to assess the response of
high-dose salmeterol/fluticasone combination in a large
cohort of patients with severe or difficult-to-treat asthma
concluded that some achieve a better outcome while
receiving a low-dose ICS/LABA combination®. This study
showed a limited value of high-dose ICS/LABA combina-
tion compared with the alternatives in this particular
group of patients with severe asthma. The problem is
that the vast majority of patients with severe asthma
remain symptomatic despite the use of combined LABA
and ICS therapy. In these patients the addition of at least
a leukotriene antagonist, slow-release theophylline or
even oral corticosteroids and anti-IgE is advocated'" .

Anti-Leukotrienes (LTRAs)

LTRAs are currently included in the guidelines as add-
on therapy for the treatment of severe asthma'"'>. As the
biosynthesis of leukotrienes is corticosteroid independent
and increased urinary leukotriene levels are observed in
severe asthma, it is thought that anti-leukotrienes would
be beneficial in these patients®'. Although guideline rec-
ommended, currently used leukotriene modifiers have
been proven efficacious in improving pulmonary function,
reducing symptoms, decreasing night-time wakenings and
rescue medication needs, mainly in the mild-moderate
phenotype of the disease®?, there is no definite evidence
of benefit in patients with severe asthma: studies have



PNEUMON Number 4, Vol. 24, October - December 2011

shown either improvement in only a small subgroup of
such patients or no improvement at all**>*. The addition
of a leukotriene modifier to corticosteroid therapy for
aspirin intolerant asthma may lead to clinical benefit and
is recommended for this population®®. Prospective con-
trolled studies using anti-leukotrienes as add-on therapy
in severe asthma need to be performed.

Theophylline

Theophylline is recommended as add-on treatment to
ICS, although studies show that LABAs are more effective
in reducing symptoms and improving lung function®’. Its
benefit in severe asthma is unclear, but a recent study
has demonstrated that it provides further bronchodila-
tory action when added to a medium dose of ICS/LABA
combination in symptomatic patients®®. There is also
documentation to suggest that inhaled salmeterol and
oral slow-release theophylline exert additive bronchodi-
lating effects in patients with moderate to severe airflow
limitation®. On the other hand, a clinical trial of low-dose
theophylline and montelukast in patients with poorly con-
trolled asthma failed to improve asthma control, despite
improved lung function®. Studies on the use of xanthines
in combination with high doses of ICS and LABA are clearly
lacking, and the theory that theophylline may“unlock”the
resistance to corticosteroids in severe asthma® remains
to be confirmed in targeted clinical trials.

Anti-IgE monoclonal antibody (Omalizumab)

IgE plays a central role in the pathogenesis of aller-
gic asthma. Antigen specific IgE is produced by B cells
that have undergone isotype switching from IgM to IgE
production under the influence of interleukin (IL) 4 and
IL 13.The circulating IgE binds to high affinity receptors
expressed by mast cells and circulating basophils, initiat-
ing asthmatic inflammatory reactions. Omalizumab is a
murine anti-human IgG monoclonal antibody directed
against an epitope on the fragment of IgE (Ce3) which
binds to the alpha chain of the high affinitylgE receptor,
thus preventing the binding of IgE with this receptor®'.

Omalizumab, has been recently approved for the
treatment of patients with moderate to severe asthma
who have a positive skin test or in vitro reactivity to a
perennial aeroallergen and whose symptoms are inad-
equately controlled with ICS/LABA therapy'"'*.In general,
the administration of omalizumab has been shown to be
safe and its potential effectiveness in patients with severe
asthma has been documented®¢3, A recent review of data
from more than 7,500 patients reported an incidence of
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anaphylaxis of 0.14% in omalizumab-treated patients,
but no evidence of increased risk of malignant neopla-
sia or thrombocytopenia®. Multiple studies in severe
asthma have reported that the addition of omalizumab
is associated with the reduction of exacerbations and
hospitalizations, improvement of asthma-related quality
of life (QoL), amelioration of asthma symptoms and lung
function and reduction in steroid usage®-, Omalizumab
thus appears to be an effective therapy for some patients
with severe asthma, but probably more than half of them
are nonatopic and hence the use of omalizumab for
this group may be a limited option. Another issue is the
optimal duration of treatment with omalizumab, which
is still unspecified. Studies showed that discontinuation
of omalizumab may lead to recurrence of symptoms in
severe asthma®, while some patients were able to stop
treatment after 5 or 6 years and maintain disease stability”.

Macrolides

The potential contribution of chronic infections to
the severity of asthma is currently under examination.
Infection with Chlamydia pneumoniae has been associ-
ated with a lower forced expiratory volume in one second
(FEV,) for a given duration of asthma’’ and in addition, the
composition of bronchial airway microbiota is associated
with the degree of AHR among patients with suboptimally
controlled asthma”. Although antibiotics have no role in
the routine management of asthma, certain macrolide
antibiotics have been shown to have anti-inflammatory
activity’>”*. In patients with serological evidence of Myco-
plasma infection, treatment with macrolides resulted in
clinical benefit, with improvementin FEV; and reduction
in inflammatory cytokine levels and AHR?>7®. In severe
refractory asthma, an 8 week course of clarithromycin
significantly reduced airway IL-8 levels and numbers of
neutrophils and improved the QoL”. In a case report of
prolonged treatment with clarithromycin in three elderly
patients with prednisone-dependent asthma, two of the
three patients were able to discontinue corticosteroid
therapy after one year of clarithromycin treatment’. On
the other hand, in a recent study by the Asthma Clinical
Research Network (ACRN), clarithromycin treatment in
adults with mild-to-moderate asthma did not improve
asthma control, even though there was improvement in
AHR”. Although initial data on the use of clarithromycin
in severe asthma provide promising results, additional
well-conducted studies are needed to evaluate their true
value and to determine which patients can benefit most
from this therapy.
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Long-acting anticholinergics

Inhaled anticholinergics, which antagonize muscarinic
receptors in the airways, are very effective in patients with
COPD. In asthma, anticholinergics are considerably less
effective than 32-agonists but they are sometimes used as
add-on treatment in asthma exacerbations®. A Cochrane
review concluded that there is no evidence to support the
use of anticholinergics as part of the add-on treatment for
patients whose asthma is not well controlled by standard
medication regimes®'. However, this review was based
on data from the use of ipratropium in chronic asthma
and the newer long acting anticholinergic, tiotropium,
was not evaluated.

More recently, a preliminary Japanese study on a
small number of patients with severe asthma indicated
a rationale for using tiotropium bromide to treat severe
asthma with a non-eosinophilic sputum profile®2 In a
study from Korea, Park et al. found that 30% of patients
with severe asthma who had reduced lung function re-
sponded to adjuvant tiotropium, and that the presence
of Arg16Gly polymorphism in the b2-adrenoreceptor was
associated with this good response®, Lastly, 6 months ago
a double-blind trial involving 210 patients with uncon-
trolled asthma, comparing tiotropium with salmeterol
and a double dose of ICS, was published?*. In this study,
tiotropium treatment was associated with improved
symptoms and lung function in patients with inadequately
controlled asthma and the improvement was equivalent
to the addition of salmeterol. These findings generated
considerable discussion and criticism, with comments not
only in the New England Journal of Medicine®#® but also
in other journals?. Looking at upcoming trials, there are
2 randomized, double-blind, placebo-controlled studies
in the database of ClinicalTrials.gov (http://clinicaltrials.
gov ), evaluating the long term efficacy and safety of
tiotropium as add-on treatment in patients with severe
persistent asthma (Study | - NCT00772538 and Study 2 -
NCT00776984)%%, Patient recruitment has been completed
(approximately 900 patients) and the final data collection
date for the primary outcome measures is estimated for
July 2011.These studies are expected to provide valuable
information regarding the value of tiotropium as an add-
on therapy in severe asthma.

IMMUNOSUPPRESSIVES

To minimize the long-term systemic side effects of
corticosteroids, alternative corticosteroid “sparing”drugs
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have been used in controlled and uncontrolled studies,
including cyclosporine, methotrexate and gold salts***2 In
general, these medications have been offered to patients
with very severe disease, but the results are unsatisfac-
tory and side-effects are notable, so steroids remain the
cornerstone of severe asthma treatment®,

FUTURE FORMS OF TREATMENT FOR SEVERE
ASTHMA (Table 2)

Anti-tumour necrosis factor-a (anti-TNFa) monoclonal
antibody

Tumour necrosis factor-a (TNFa) is a major therapeu-
tic target in a variety of chronic inflammatory disorders
characterized by the Th1 immune response, in which
neutrophils are involved. Although asthma is predomi-
nantly considered an eosinophilic disorder involving
Th2 cytokines, as the disease becomes more severe and
chronic, it develops Th1-type characteristics, with greater
involvement of neutrophils®*. TNF-a has been implicated
in many aspects of the airway pathology in asthma and
emerging evidence suggests that it plays an important
role in severe refractory disease®. As increased TNF-alevels
appear to be a feature of more persistent and corticoster-
oid-refractory asthma, anti-TNF-a monoclonal antibody
therapy has been evaluated in this phenotype group.

Preliminary studies demonstrated an improvement
in the Qol, lung function and AHR and a reduction in
exacerbation frequency in patients with severe asthma
treated with anti-TNF-a therapy®®%. The results of two
more recent studies, however, have dampened the ini-

TABLE 2. Documentation of future forms of treatment for
severe asthma

TREATMENT REFERENCES
Anti-TNF-a monoclonal antibody 96, 97,98, 99, 100
Anti-CD25 (Daclizumab) 101,102
Anti-IL-4 103

Anti-IL-5 monoclonal antibody (Me- 106, 107, 108, 109, 110,
polizumab) 111

Anti-IL 9 113,114,115
Anti-IL 13 117,118,119,120, 121

Phosphodiesterase (PDE) Inhibitors 122, 123, 124, 125, 126
127,128,129,130, 131

TNF =Tumour necrosis factor, IL = Interleukin

Bronchial thermoplasty
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tial enthusiasm for the efficacy of anti-TNF-a therapy. In
the largest clinical trial using an anti-TNF monoclonal
antibody (golimumab) in severe persistent asthma (309
patients), an unfavourable risk-benefit profile led to
early discontinuation of the study at 24 weeks, with no
definite clinical efficacy detected at that time point®. The
serious adverse events reported in this study included
sepsis, tuberculosis (TB) reactivation, an increased rate
of malignancy and one death. The second trial published
a few months ago was a 12-week, phase 2 trial in 132
subjects with moderate-to-severe persistent asthma.
Although no unexpected adverse side effects were ob-
served during this study, no clinical efficacy of anti-TNF
monoclonal antibody (etarcenept) was documented in
this study population'®. Studies in specific phenotypes
could provide a clearer answer as to whether there really
is a role for anti-TNF therapy in patients with asthma, but
anti-TNF-a agents are not currently in use for the treat-
ment of severe asthma.

Anti-C(D25 (Daclizumab)

Airways inflammation in asthma is triggered and
maintained by CD4+ (Th2) cells which are activated by
IL-2. Daclizumab is a humanized IgG1 monoclonal anti-
body against the IL-2R alpha chain (CD25) of activated
lymphocytes, which decreases T-cell proliferation and
cytokine production and decreases IL-2 binding to its
receptor'®’. Only one clinical study has been published
that evaluated the efficacy and safety of daclizumab in
115 patients withmoderate to severe asthma'® Dacli-
zumab treatment improved pulmonary function and
asthma control and prolonged time to exacerbation
in this population, with a good safety profile, although
some serious adverse events were reported (including an
anaphylactoid reaction and viral meningitis) in the active
drug group. This study demonstrates that daclizumab
may have a role as an add-on therapy in severe asthma
but further studies are needed.

Anti-Interleukin 4

IL-4 mediates important pro-inflammatory functions,
and studies in mouse models of asthma have shown that
IL-4 blockade greatly suppresses the allergic inflamma-
tory response'®. Altrakincept is a human recombinant
soluble IL-4 receptor (IL-4R) acting as an IL-4 antagonist.
In early studies in patients with mild-moderate asthma,
nebulized administration of altrakincept prevented the
decline in the FEV; and symptom increase that was seen
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in the placebo group after ICS therapy withdrawal'®, but
the efficacy of this drug was not reproduced in a larger
trial or in patients with severe asthma.

Anti-IL-5 monoclonal antibody (Mepolizumab)

IL-5 is a Th2 cytokine that plays a pivotal role in the
recruitment, activation and survival of eosinophils in
allergic asthma'®. In theory, IL-5 blockade with anti-IL-5
monoclonal antibodies would be expected to deplete
the eosinophils and improve symptoms in subjects with
asthma. Indeed, in preliminary studies, anti-IL-5 signifi-
cantly reduced the numbers of eosinophils in the sputum
and peripheral blood, but no changes were observed in
lung function or AHR'%. In addition, in early clinical trials,
mepolizumab treatment did not appear to add significant
clinical benefit according to many parameters of asthma
control, including changes in lung function, QoL and
reduction in symptoms'%¢10,

Two recent trials focusing on asthmatic patients with
persistent airway eosinophilia showed that mepolizumab
treatment reduces exacerbations and improves asthma
control without any serious adverse events'®'°, These
results indicate that this specific asthma phenotype
(i.e., refractory eosinophilic asthma) is likely to be the
main beneficiary of anti-IL-5 treatment. The database of
ClinicalTrials.gov (http://clinicaltrials.gov) includes one
ongoing randomized, double-blind, placebo-controlled
trial (Study NCT01000506)""", which aims to provide further
evidence in this field. Patient recruitment is complete
(approximately 600 patients) and the first results are
expected next year.

Anti-Interleukin 9

IL-9is a cytokine produced by CD4+ T-helper cells that
acts as a regulator of mast cells in the airways''2. In vitro
and in vivo studies have shown that IL-9 is an important
inflammatory mediator in asthma and contributes to the
development of airway inflammation, mucus production
and AHR™3. Blocking IL-9 reduces the numbers of eo-
sinophils and prevents airway hyperreactivity in a mouse
model of asthma''. In a recently published, phase Il study
of MEDI-528, a humanized anti-IL-9 monoclonal antibody
showed an acceptable safety profile and findings sugges-
tive of clinical activity in subjects with mild to moderate
asthma''. Studies of its use in severe asthma are lacking.

Anti-Interleukin 13
IL-13is produced by a variety of cell types including Th1
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and CD4*Th2 activated cells. IL-13 shares many functional
properties with IL-4, as both cytokines have the ability to
bind to a common receptor sub-unit, IL-4R™8, The available
data suggest that through combined actions on epithelial
cells and smooth muscle cells, IL-13 can induce a variety of
the pathological features of asthma''®. In a mouse model
of asthma, anti-IL-13 monoclonal antibody inhibits AHR,
eosinophil infiltration and airway remodeling'"’. The first
study of two humanized anti-IL 13 antibodies, IMA-638
and IMA-026, on allergen-induced airway responses in
mild asthma has recently been published''®. IMA-026
appeared to reduce the late-phase asthmatic response,
but the reduction did not reach statistical significance.
Furthermore, pitakinra, an inhaled formulation that inhib-
its the effects of both IL-4 and IL-13 by binding to IL-4R,
has been shown in a Phase lla trial to decrease levels of
exhaled NO and to improve lung function in patients
with asthma''®. On the other hand, other studies in which
patients with uncontrolled asthma were treated with anti-
IL 13 IMA-638"2° or AMG 317, another IL-4R antagonist,
no clinical efficacy was demonstrated''. Further studies
are required to determine whether anti IL-13 targeting
therapy will be beneficialin chronic severe asthma.

Phosphodiesterase (PDE) Inhibitors

Increased PDE4 function, due to an increase in ei-
ther protein expression or activity, provides a plausible
mechanism to account for the pathogenesis of asthma.
Preclinical studies of allergic inflammation in animal
models have documented the ability of PDE4 inhibitors
to inhibit two of the characteristic features of asthma,
the recruitment of eosinophils to the airways and AHR'2.
Roflumilast, an oral, PDE 4 inhibitor administered once
daily, has been shown to improve pulmonary function
and asthma symptoms and reduce rescue medication
use in patients with mild-to-moderate asthma'?', Dose
limiting side effects of nausea, diarrhoea and headache
have, however, tempered the enthusiasm for this drug
class in the treatment of asthma and other respiratory
diseases. A strategy to overcome the side effects of oral
PDE4 inhibitors has been to deliver the drugs by inhala-
tion, and preclinical and clinical investigation of inhaled
PDE4 inhibitors is ongoing'*'2%, The potential role of this
class of medication in more severe asthma awaits further
investigation.

Bronchial thermoplasty

Bronchial thermoplasty (BT), a bronchoscopic proce-
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dure to reduce the mass of airway smooth muscle and
attenuate bronchoconstriction, has been tested in humans
for the treatment of asthma. Four clinical trials using BT
have been published in the past 5 years''3°. The largest
and most recent trial (AIR2) enrolled 288 adult subjects
with severe asthma who had remained symptomatic
despite treatment with high-dose ICS and LABA, and ran-
domized them to BT or a sham procedureina 2: 1 ratio'?,
BT significantly improved asthma-specific QoL, with a
reduction in severe exacerbations and healthcare use in
the post-treatment period. A higher rate of side effects
was observed in the immediate post treatment period (6
weeks after the last treatment) including cough, asthma
exacerbations and mucous plugging of the airways, but
these effects were generally well tolerated. Data on the
long-term safety of bronchial thermoplasty were published
few months ago'’; patients enrolled in the AIR trial par-
ticipated in long-term follow-up, which showed absence
of clinical complications and maintenance of stable lung
function (assessed by FVC and FEV:) over a 5-year period
post-BT. BT has recently been approved by the US Food
and Drug Administration (FDA) for patients aged over
18 years with severe persistent asthma uncontrolled by
ICS and LABA.

BT is, however quite a complex procedure and its du-
ration for a single lobe is often considerably longer than
that of a routine bronchoscopy. For this reason BT should
be considered a complex interventional bronchoscopy
and must be performed by experienced bronchoscopists
and in an asthma centre to ensure that it is performed
safely. BT is expected to be used in addition to currently
available medications in order to provide longer lasting
improvements in overall asthma control in patients with
severe asthma.

CONCLUSIONS

Despite intensive multi-drug treatment with high dose
inhaled or oral corticosteroids, LABAs and other controller
medications, in patients severe asthma remains uncon-
trolled and there is urgent need for new, more effective
forms of medication. Prospective, randomized, double-
blind, placebo-controlled add-on trials focusing on severe
asthma should be performed to examine the benefit of
individual medications and their combinations. In addi-
tion, prospective testing is needed to determine whether
those markers that are shown to predict responses in mild-
moderate asthma, such as AHR and sputum and tissue
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eosinophilia, are relevant in the case of severe asthma.
These studies need to be performed in well-characterized
patients, with phenotypic and probably, genotypic mark-
ers, in order to carefully assess response. Studies should
include patient-centred goals (e.g., symptom-control,
QoL assessment and prevention of exacerbations) in
addition to traditional measures (lung function, AHR
and inflammatory markers). For the evaluation of most
treatment outcomes, and especially asthma control and
exacerbations, the duration of the study should be at
least 6 months and preferably longer. The appropriate
pharmaceutical treatment is available for the majority
of patients with asthma, but something more is urgently
needed for the severe phenotype of the disease.
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MEPIAHWH. Ynapyouv pn emeppatikég pébodot mou fonbolv otn
S1dyvwon, Tnv avtigeTwmon Ko tv aloAéynon tou cofapou dobua-
TOG. ZUYKEKPIMEVA N KAAGLATIKI) GUYKEVTPWAN TOU EKTIVEOUEVOU
povoéeidiov Tou alwtov (FeNO) BonOd Kupiwg otV avayvwpion
KAmolwv gavotunwy, Tnv a§loAoynon tou eAéyxou Tov doBpatog Kat
v emAoyn Twv acOpatikwy mou Ba avramokplBouv otn Oepaneia
HE KopTIKOESN 1 Ba xpelacTolv e€atopikeupévn Bepaneia pe véa
@dppaka. Ta mpokAnTd mTUEAa XpnaotpomoloUvTal Kupiwg yia Tty
avayvwelon Twv NWotvo@IAKWY Kat AAAwV @avoTtUnwy Kal Thv
nmapakoAoUOnon tng Oepanciac. H a§ovikn Topoypagia uPnAng
gukpivelag fonba otnv empPefaiwan Tng Sidyvwong, TRV avayvwpion
OUVOSWV VOOHMATWY Kal TNV mapakoAoudnaon tng cofapdtnrag
™G avadlapopPewong TwV Apaywywv. TEAOG Ta EPWTNMATOAGYIA
XPNOlHomolouvTal KUPiwG aTnv a§loAéynaon tou emimedou eAéyyov.
Kai aA\eg pébodot, OMwG T0 CUUITUKVWLIA TOU EKTIVEOUEVOU AEPQ
Kal N NAeKTpoVIKN piva umocyovtal va Bondricouv. H BonBeia pun
emeuPatikwv peBOdwv givat 1dlaitepa GNUAVTIKA OE pia VOGO OV
av Kot kahondng givat moAU SUGKOAN ooV ENEYXO Kal ammatTel GUVEXH
mapakoAovOnon, yeyovog mou Kadiotd tn Xpron pUn eneuBatikwy
pedodwv éwg amayopeutikn. Mveipuwy 2011, 24(4):417-429.

EIZATQrH

To cofapd doBpa gival pia eTEPOYEVIG VOOOG [IE TIOAECG OKOTEIVEG TTITUXEC
kal SUokoAn avtipeTwmon'. Ol acBeveic pe coapo aodua, KaTavalwvouy
Suoavaloya auvénuéva mood, og oUYKPLON e Toug uTTdAoimoug acOuati-
koUg¢, amo Ta €BVIKO oUoTNUA uyEiag. Auto o@eileTal 0TO yeyovog OTL TO
oofapod dobua anotelei TV opdda Tou AcOuaTog Tou Sev €xel UeNeTNOEL
Kal katavonOei og fadoc.

H kAwvikr pocéyyion Tou ooPapol AdcOuatog mpémel va akohouBO«i
Ta €&n¢ tpia Brpata: a) Tnv empPePaiwon TnG Sildyvwong Tou acbuatog,
) Tnv a&loAdynon cuvodwv voonudtwy mmou mlavév va Spouv Kal wg
TIAPAYOVTEG EMITAONG TNG VOOOU Kal y) TNV a&loAdynon Tou acOuatikov
@awvotumnou, dedopévou 6Tl 1o coPapd acOua cupmepIAapBAavel TOANOUG
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SlapopeTikolg patvoturoug'. O poAog NG TAPOLOAG
avaokomnong eival va Sei€el e TTo10 TPOTIO KAl UTIO TIOLEG
OUVORKEC, N XPHoN KN EMEUPATIKWY HEBOSWY, TTapd TOUG
TIEPLOPLOMOUC TOUG, Uropel va BonBroel otnv KAIVIKNA
TPOCEyylon Tou cofapol acbuatog, akohoubBwvtag
Ta Brinata mou avagépBnkav mapamnavw. EmmAéov Ba
avaAuBei n oupBoAn Twv pn emepBatikwv peBdSwv otn
Beparneia kal mapakohouBnon Tou cofapol dcbuatoc.

MH ENEMBATIKH A=ZIOAOTHXH
TQN OAINOTYNQN TOY AXOMATOX

To doBpa amotelei cupmAeypa mOAATAWY exwpl-
OTWV CUVOPOUWY TTOU AAANAO-EMKAAUTITOVTAL ZUVETIWG
N TAUTOTIOINON TWV ACOUATIKWY QAVOTUTIWV €ival TTOAU
ONMAVTIKA 0T CUYXPOVN AVTIUETWITION TOU ACOUaTOC Kal
kaBiotatal emTakTIKr o€ aoBeveic pe emiuovo kat SUGKOAO
otn Oepamneia dobua, OOV N eTEPOYEVELD, OGOV APOopPA
TOUC PaIVOTUTTIOUC, gival peyalUtepn?. H eTepoyévela auth
Tou oofapol acBuatog, uTodelkVUEL SLAPOPETIKOUE
UTTOKEIUEVOUG PNXAVIOMOUG KOl CUVETTWG KAl AVTATTIOKPLON
otn Oepaneia. Ztoixeio kKAeISi Tou cof3apou dcbuatog
amnotelei n Aeypovr Twv agpaywywv. H OAeypovn autr
oT1o ooPapo dcBua mapouctdlel peydhn eTepoyévelq,
Onwc¢ avaeépOnke mponyoUueva. Eival emiong yvwoté ot
N cuvioTwlEVN, Baon twv SieBvwv odnylwy, Oepameia o
aoBeveic pue coBapd dobua ouxva amotuyxavel va odn-
YNOEL O€ IKAVOTIOINTIKO EAEYXO TOU ACOUATOG. ZUVETIWG
amaiteital eEaToukeLPEVN BEPATIEVTIKN TTPOCEYYION
[3aon Tou umoKeipeVOUL PAIVO-TUTIOU - TUTTOU PAEYOVIC
TWV agpaywywv. O @avoTumoc autog umopei va Siepeu-
vnOei pe un emepPatikég ueBOSou, emTpémovTac €101
oToXeUMEVN — e€atopi-kevpévn Bepareia, n omoia gival
TTIOAU TTIO ATTOTEAECUATIKA 0TO 6oBapo dcOua.

ZAMEPA PEYAAN TTOIKIAIO HEBSSWV Kal BloAoYIKWY
SelKTWV Un enepBatikic afloAdynong TG GAEYHLOVIG
TWV aEPAywWYwv, eivat S1aBéoipeg kat umopei va xpnotpo-
moinBouv oto cofapd acBua. Ot Broloyikoi Seikteg Tou

MINAKAZ 1. Mn enepfatikn a&loAdynon tou cofapou dobuatog

TINEYMQN TeUxog 4o, Topog 240¢, OktwBpiog - Aekéufpiog 2011

XpnotuomolouvTal yia tn 1n emepatikn a&loAdynon tng
PAeypovi¢ oTo ooBapo AcBua pmopouv va cUNeXBoUV
ME TTOIKINEG Un emepupaTikéC peBodoug amd diagpopa Bi-
OAOYIKA UAIKA, CUUTTEPIANAUPBAVOUEVWVY TWV TIPOKANTWY
TITUEAWVY, TOU CUUTTUKVWUOTOC TOU EKTTVEOEVOU Q€PQ,
TOU TIEPIPEPIKOU aipaToC Kal Twv oVpwV3. KaBe pia amd
TICAVWTEPW PEBOSOUC EXEL SIAPOPETIKA XOPAKTNPIOTIKA
AVAPOPIKA E TNV EVXEPELA GUANOYNG TOU SEiyaTOg, TNV
avamapaAywytpldTNTa, TNV A0QANELD KAl TO KOGTOG GUANO-
YRS Kat pétpnong. Ot un emeppatikég péBodol a&lohdynong
NG PAEYPOVAC 0To cof3apo acBua gival otnv mpayua-
TIKOTNTA Ol POVEG TTOU UITOPOUVV Va xpnotpornotnfouv
otn kabnuepvry KAVIKA TPpA&n, Kabwg ot emeBaTIKEG
pE€BoSOL OTIWCE TO BPOYXOKUPEN-O1KS EKATTUMIA Kat N Sla-
Bpoyxikn Bloyia éxouv meploplopévn XPNOILOTNTA TNV
mapakoAovBnon t¢ vooou, dedouévou 6Tt g umopouv
va xpnotpomolnBouv kat' emavaAnyn. ZUVENTWE, Ol PN
eneppatikéc péBodot aflohdynong NG GAEYUOVIC OTO
oofapo dcBua avamtuxOnkav yia va KaAUPouv autr Tnv
avaykn. Ot LETPNOELG TWV TEXVIKWVY AUTWV TTEPIAABAvVouV
UTTOAOYIOMOUC KUTTAPIKWY MANBUCUWV Kal pecoafntwv
0€ CWHATIKA LYPA KABWE KAl O€ EKMTVESHIEVA AEPLA OTTWG
TNV KAO-GUATIKI) CUYKEVTPWON Tou povoéeldiou Tou alw-
Tou (FeNO), kaBw¢ Kal TTTNTIKWV OPYAVIKWY EVWOEWV UE
NAEKTPOVIKEG CUOKEUEG (e-nose).

Ot un eneppatikég péBodot a&lohoynong tou cofapol
acBuatog mou Ba avaiuBouv otnv mapovoa ouvoyn
mepIAapavouv:

1) KAQGOUATIKN CUYKEVTPWON EKTTVEOEVOU HOoVOEEISiou
Tou alwtou (FeNO)

MpokAntda mTueha

JuumUKVWHA Tou ekmvedpevou aépa (EBC).
HAektpovikA puTn (e-Nose)

A&ovikn Topoypagia uPnAng sukpivelag (HRCT)
EpwtnuatoAodyia

2Tov mivaka T cuvoyifovtal OAe ol avwtépw péBodol
w¢ epyaleia aloAoynong, QVTILETWITIONG KAl LEAETNG TOU
oof3apou acBuartoc.

w N

w1

oL

A&10Adynon cuvodwv
EmBepaiwon voonpatwv/ A&loAdynon acOuatikov  A§lohéynon  ‘EAeyxog
™m¢ diayvwong MapayovIwv emitacng (pawvétunou Oepamgia¢  dcBparog
HRCT + +
Epwtnuatohoyla +
MpokANnTd mtveha + + +
FeNO + +
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Ac oUpue avaluTikd Tt eival yvwotd amd tn BiAoypa-
@ia y1 autég TIC un emepPatikég ueBddouc kal Tn oxéon
TouG e To oofapd dobua.

1. KAAZMATIKH XYTKENTPQXH EKIINEOMENOY
MONOZEIAIOY TOY AZQTOY (FENO)

To FeNO amote)ei To KAAUTEPA UEAETNUEVO EKTIVED-
MEVO aéplo TToU €XEl Xpnotuomoindei yia tnv a§loAdynon
NG PAEYHOVAC TWV agpaywywv*>. Ot petproel; tou FeNO
éxouv Bpebei va gival avamapaywylpeg, ac@aleic, kahd
QVE-KTEC, ATTAEG KA YPIYOPEG TEXVIKA, EVW 0 EEOTTAIOUOG
givat mA\éov pooITdC OIKOVOUIKAES,

AxkolouBw¢ avagépovtal ouvonTikd Ta dedopéva
TToU OTOIXEl0BeTOUV BIBAIOYPAPIKA TNV XPNoIUdTNTA
Tou FeNO otn Sidyvwon kat tn Bgpaneia Tou dcBuatoc:
a) To auénuévo FeNO otoug acBuatikolg cuoxetietal
ME TNV NW-CIVOQPIAIKK) PAgYHOVH TwV agpaywywv. a) H
Xpron elonvedpevwy otepoeldwv (ICS) oto doBua odnyei
o€ ehattwon tou FeNO, n omoia givat SocoeapTwpevn.
y) To auénuévo FeNO mpofBAémel Tnv avtamokplon ota
oTEPOEION o€ aoBeveic pe Un €18IKA cupunmTwUATA and
TO AVATIVEVOTIKO cUoTNUA®. Zuvenwe, To FeNO amotehei
onuavTiké BorBnua otn AYn BepameuTIKWY AMOPACEWY
oTNV KAWVIKA TPA&N.

0 poho¢ Tou FeNO othv Tavtomoinon Twv acOpatikwv
@avotunwv

'Onw¢ emonuAavonke mMapamavw n avayvwpion Twy
aoOuaTIKWV @avoTuTwy gival {NToupevo o€ aoBeveicg
pe emipovo katl Suokoho oTn Bepaneia aocOuaz Ouwg
Oev untdpyel Tumomolnuévn HéBodog kaboplopou Twv
aoOuaTIKWV avoTuTwV’. AKoAouBei avaokdmnon tng
BiBMoypagiag oxeTikd pe T xpnotuotnta tou FeNO otnv
TOUTOTTOINON TWV PAIVOTUTIWV Tou AcBuatoc.

O1Schleich kat ouvepydreg £de1€av o€ pia avadpouikn
MENETN ot TIuEG FeNO >41 ppb pmopouv va avixveuoouv
NV mapouaia NWotvoPIAiag (=3%) ota TUEAQ, e eualoon-
oia 65% kal €181KkETNTA 79%8. To OPLO YIa TNV AViXVELON TOU
NWGIVOPIAIKOU GaVOTUTIOU Slapépel avaloya Pe Tn 6oon
TWV EIOTIVEOUEVWV OTEPOEISWV, TNV ATOTTA KA TO KATIVI-
opos. Xe pia mpdopatn peAétn ot Tseliou kat ouv €dei§av
ot enineda FeNO >19ppb cuoxetiCovtal pe nwaotvo@ihia
OTa TITUEAQ, He evalcBnaia 0,78 kal 161kOTNTA 0,73, EVW
enineda FeNO <19ppb oxetiCovtal pe oudetepo@ihia ota
TTUEAA Pe evaioBnaoia 0,63 kat e161kdTNTA 0,90 aveédpTtnTa
amo v Uapén NWoIVOPIAWV®. ZUVETTWG O€ A0BDEVEIC pE
oofapo eppévov aoBua diapopetikd enimeda-opia FeNO
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pmopouv va ipocdlopicouv acBeveic pe nwowvo@ihia fy
oudetepo@ihia ota TUeNA. Ot 500 HEAETEC TTOU AvapEpP-
Onkav mapéxouv dedopéva yla tn xprion tou FeNO w¢
TMPOPAENTIKOU TAPAYOVTA TOU TUTTOU TWV KUTTAPWY OTd
TITUEAA TWV ACOUATIKWV.

Ot Silkoff ka1 ouv xpnolpomoinoav oe acOeveig pe
ooBapd gupévov doBua 1o FeNO yia va aviyveloouv
TOV EUPEVOVTA NWOIVOPIAIKO aoBUATIKO PAVOTUTIO ™,
Tiuéc FeNO >72,9 ppb oxetiCovtal pe evaiobnoia 0,56 kat
€181kéTNTa 1,0 PE TN TAUTOMOINGN IOTIKAG NWOIVOPIAIAC,
TApPOAN TN xprion otepoeldwv'®. AnAadn pe tn pétpnon
Twv emmédwy Tou FeNO tautomolrBnke pia umokatnyopia
aoBuatikwv acBevwv pe cofapd eppévov dobua kat ep-
Hévouoa NWOIVOPIAKN PAEYHOV, TApOAN T Bepareia pe
KOPTIKOOTEPOELSK. QOTO0O TIEPAITEPW EPELVA ATTAITEITAL
OXETIKA e TN Xprion Tou FeNO otnv mapakoAouBnon tng
avtamokpiong otn Bepanceia, Twv acBevwy pe cofapd
emipovo aocBua. X pia AN peétn ot Van Veen kal cuv
peNéTnoav o€ 98 aobeveic pe cofapo emipovo doBuatnv
TPOYVWOTIKN a&ia Seiktwv Aeypovic (FeNO, nwaotvégina
a{HaTOoC KAt TTITUEAWV Kal BPOoYXIKN UTTEPAVTIOPACTIKOTNTA)
otnv ntwon tou FEV; og didpkela 5 etwv''. H peAétn ka-
TéAnée oto cuumépacpa 6Tl ot aoBeveic pe uPnAo FeNO
(>20ppb) kal uololoyikry avamnmveuoTIKr A&lToupyia
(FEV:>80%) €ixav moAU peyahutepn mbavotnta (90%) va
TIAPOUCIACOUV ETIITAXUVOMEVN EKTTTWON OVATTVEUOTIKNG
Aertoupyiag (225 ml/year) og oUyKplon UE TOUG aoOevEig
ME xapnAd apxikd eninede FeNO (<20 ppb, pe mbavotnta
HOALG 30% va TTapOoUGCIACOUV ETTITAXUVOUEVN EKTTTWON).
H peAétn Seixvel 611 o1 petprioelg tou FeNO pmopouv
va amokaAUyouv toug acBeveic pe coapd aobua mou
£X0ouv peyalo kivbuvo va avantifouv Un avaoTtpEPipo
TIEPIOPIOMO TWV AVATTIVEUCTIKWY POWV KA TTOU UITOPOUV va
w@eANBoLV amo e€atouikeupévn Beparneia, evOexouévwg
Kal PE TN XPAon VEWV @appdakwv''.

2€ A TTIO TTIPOCQATN MENETN TOU TTPOYPAUUATOC £PEU-
vag Tou cof3apol doBuatog (Severe Asthma Research
Program- SARP) tou NHLBI mou dnuooieu-tnke 1o 2010
avayvwpiotnkav mévte S1aPoPETIKOI pAVOTUTIOl AoOa-
TIKWV pe ooPapo dobua (Bdon tou oplopoL TN ATS)
Xpnotpomolwvtag avdluon katd opddec (cluster analysis).
To FeNO bev Siépepe avAueoa 0Toug S1aPOPETIKOUC Pal-
VOTUTIOUG O€ avTiBEOoN e TOUG KUTTAPIKOUG TTANBUGUOUG
OTA TITUENA (NWOIVOPI-AQ KAl OUSETEPOPIAQ)'2 T pia AAAN
MENETN TToU xpnotuonoinoe otolxeia TG SARP™ kal eTiKe-
vipwOnke oto FeNO @dvnke, 611 ta emnimeda tou FeNO,
aAAd kat To MooooTd Twv acBevwv pe avénuévo FeNO
(>35 ppb) 6¢ Srapépouv petalu Twv acBevwy pe coPfapd
Kat un cofapo acOua, mapoho mou ot mpwTtotl Addpavouv
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uPnAdtepeg 6O0EIC KOPTIKOOTEPOEISWV'. QoT1doO0 N
mapoucia uypnAou FeNO oe aoBeveic pe coPfapo aobua
npofAémel coPapotepn amo@padn, UTEPAVTIOPACTIKO-
NTa Kal urtePSIATaon, KABWE Kal GUXVOTEPEC ETIOKEPELG
oTa eneiyovta latpeia, avayvwpi-ovtag CUVETTWE TOUC
aoBeveic pe mo oofapr vooo otnv KAVIKN Tpdén's. Ot
EPELVNTEG oupmépavav 6Tt n Ta&lvopnon Tou AcOpatog
xpnoipomolwvtag To FeNO, mapéxel pia avefaptntn ué-
Bodo ta&vounong T ooapoTnTAC Tou Kat amd Toug
a0Beveic pe ooBapd aobua Eexwpilel TOu MO «EVEQPYOUCH
Kal eMKivOUVOUC QaIvVOTUTIOUC.

Tehika oupmepaivoupe 6TL v €xel kaBoploTei akoua
ME cagrivela n KAWVIKN Xpnotpétnta tou FeNO otoug
aoBeveic pe cofapd doBua. Ymoouddeg acOevwv pe
oofapo doBua ol omoiol AapBdavouv vPnAéc SOoEIg
ELOTIVEOEVWV 1] CUOTNMATIKA OTEPOELSN €akoAouBolv
va rrapouatalouv uPnAéc Tipég FeNO. To yeyovdg auto
evdexopévwe va opeileTal o€ avTioTaon ota oTePOEIdN,
EMIUOVN CUCTNUATIKN NWOWVOPIAIKI GAEYHOVN A EMipovn
(PAEYHOV| O€ TTEPIOXEC TWV AEPAYWYWV TTOU SEV UTOPOUV
Va PTACOUV TA EICTIVEONEVA OTEPOEISH OTIWG N PIVIKEC
KOl TTAPAPPIVIEG KOINOTNTEG Kal Ol HIKPO( TTEPIPEPIKOI
agpaywyoi.

0 pohog tou FeNO atov éAey)o Tou doBpatog,

v mpoPAeYPn ¢ avtamokpiong

0Ta KOPTIKOOTEPOELDN, TNV EAdTTWON TNC dodoAoyiag
TWV KOPTIKOOTEPOEISWV Kat TIG TapOSUVOELC

H avtipeTwmon tou cofapou dobuatog anaitei cuvexn
mapakoAouBnon kat mpoooxn, Wote va aflohoynBouv
0pB4, n avtamokplon oTn Beparneia kat Tuxdv GUVUTIAPXOU-
og¢ emmokéC. Q¢ yvwoTov n GINA éxel mpoTteivel Tov ENeyxo
Tou AoOUATOC WG KPITAPLO Yia TN ANYn BepameuTikwv
amo@docswv', Eival emiong yvwotd oTl ol acOuaTtikoi pe
oofapr| vooo gival auTtoi Tou £X0UV TO XELPOTEPO TTimedo
€NEYXOU Kal CLUVETIWG, €ival avaykaia n e§atopikeupévn
BepammeuTIkn TPOCEYYIoN avAloyd He TOUC SlaQOopPETI-
KoUC @aIVOTUTIOUC, OTTWC avVaPEPONKE KAl TTPONYOUUEVA.
O pohoc tou FeNO oe aoBeveic omou n diayvwon Tou
oofapou acBuatoc éxel 1eei e aoPAlela mapouaotadlel
e€alpetikd evolapépov, Bdon MARBoUC PEAETWY TTOU TO
€xouv a€lohoyn ol 0Ta TTAAICLA AVTIUETWTTIONG TNG VOOOU.

AVOAUTIKA IO TIPWIUN MEAETN O HIKPO TTANBUOO
£€6¢e1€e 0TI, N NWOIVOQPIAIKN QAEYUOVE, OTTWC auTr a&lo-
Aoyeital amo ta mpokANnTda mTueAa kat to FeNO, umopei
va mponyeital TG évapéng Twv CUUNMTWUATWY Kal va
odnyei o€ anmwAela EAéyxou Tou AcBuatog Katd Tn gdon
™G peiwong Twv otepoeldwv’™. Mptv mepimou 5 xpovia,
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Hia KaAd oxedlacpévn HENETN OTTOU XpNnotoTToliOnKe Kat
EIKOVIKO (PAPMAKO arrd Toug Smith Kat ouv €6€1€e OTI TIPEC
FeNO>47ppb mpoBAémouy e ao@ANELA TNV aVTATIOKPIoN
OTa KOPTIKOOTEPOELSN 0€ ad1dyvWwoTouG aoBEVE(C e Oup-
TITWATA ATTO TO AVATIVEVOTIKOG, ave&dptnta amd To mola
givat n tehikn diayvwon'®. O1 Cowan kat ouv €de1av o€
Hla mpéo@atn HEAETN, OTTOU XpnolpomolOnke n diako-
T TWV oTEPOEIOWV Yla TN SIAKPION TOU NWOIVOPIAIKOU
amo To UnN NWOIVOPIAIKG AcBua, 0Tt To FeNO umopei va
TPOPAEPEL TNV AVTATIOKPLION 0TA OTEPOEISH Kal oTIC SUO
TIEQIMTTWOELC, TTAPA TNV ENEIPN NwotvoPIAiag otn SelTepn,
avadelkvloVTaC TO CUMTTANPWUATIKO pdho Tou FeNO oe
AUTEC TIC KaTtaoTAoelg".

MpoonTikéC HEAETEG Og TTASIATPIKOUG TTANBUGHOUC
éxouv Sei€el dtiuPnAd emineda FeNO evbexouévwg pmo-
poLv va ripofAéPouv mBavr anmwAEld TOU EAEYXOU TOU
Aao0ua-to¢ Katd TNV S1aKOTI TwV OTEPOEIOWV'®? e€icou
1 Kal KOAUTEPA am’ 6Tl 0 apBPOC TWV NWOIVOPiAwy oTa
TPOKANTA ITUENA®. A€ @aiveTal va IoXUEL OpwG To id1o o€
evAAIKeg, oToug omoioug, To FeNO &g pmopei va ipoAéYel
TNV amWAELA TOU EAEYXOU TOU AoBUATOC, O€ avTiBeon e
TOoV aplBud TWV NWOVOPIAWY oTa MITUEAA2%?!, ZUVETWE
otoug evAhikeg evoexouévwg to FeNO va pnv givat tooo
XPrO1H0 000 T NWOIVOPIAA TWV TITUEAWV YId TNV AoPa-
A peiwon TN 600N¢ TwV KOPTIKOOTEPOEIOWV. MOANECG
MeNETEC €xouv aflohoynoel To FeNO og oxéon pe Tov
€\eyxo Tou AoBuatog Kal TNV MPOPAEYN TNG ATTWAELAS
TOU €AEYXOU Kal TNG emakoloudng mapoduvonc. Ze pia
MENETN 174 evnAikwv pe doBua ot Lopes kat ouv., €del-
&av o1 n xprion FeNO, epwtnpatoloyiwv eAéyxou Tou
aoBpatog kat o FEV;, umopouv va €xouv GUUTANPWHATL-
KO poAo otnv aflohoynon Tou eAéyxou Tou doBuatog?.
JUYXPOVIKN MEAETN 134 aoBuatikwv acBevav €8e1e 6Ty,
10 FeNO ¢ cuoxetiCetal pe pn eheyxouevo acOua, OTIWE
auto opiletal amd tn fabuoloyia Tou epwtnuatoloyiou
eAéyxou ACQ (ACQ =1.5), o avtiBeon pe Ta nwovogiAa
Twv MTUEAWV Kalt TN SoKIpaoia urepavTIdpPacTIKOTNTAG
TWV AEPAYWYWV HE peTaxoAivn?. AvtiBeta, ot Michils kat
ouv £dei€av e pia mPoomTIKA MENETN, OTL pia povadikn
pétpnon FeNO >45ppb cuoxetiletal pe mtwyd €Aeyxo
Tou doBuatocg pe apvnTikA mpoyvwoTikn a&ia (NPV) 88%
KOl QUTO NTAV EPUPAVECTEPO Ot a0Beveic Tou Sev ixav
AAPel moTé KOPTIKOOTEPOEISH) O€ avtiBeon pe autoug
mou AapBavav uPnAéc SOoEIC EI0TIVEOUEVWV OTEPOEISWV
(1CS)?%. Ztnv i61a perétn, ehattwon tou FeNO katd 40%
ouoxeTi{otav pe BeAtiwon tou eAéyxou Tou acBuatog
(NPV:79%) evir ab€non katd 30% cuoxeti{otav Pe anw-
Aela ehéyxou (NPV:82%), wotdoo n oucxétion tou FeNO
UE Tov €Aeyxo Tou dacBuatog e£aoBevolos onuavtika
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o€ aoBeveic mou AapBavav upniég Sooeig ICS?, Ot idlot
ouyypa@eic akohoLBwWC ¢de1€av 0TI 0 aoBUATIKOUG TTOU
karmviCouv ehdttwon Tou FeNO<20% oe 500 SladoxIKEC
METPNOEIG onpaivel BeATiwon Tou eEAéyxou Tou AoBuaTtog
(NPV 79%), evir abénon <30% rjtav anibavo va cuoxeTi-
Cetal pe amwAela Tou eAéyxou Tou doBuatog (NPV 84%).
Kat edw n duvatotnta tou FeNO va mpofAémel alayég
oToV €\EYX0 TOU AoBUATOC XAvVETal OTOUC AoOEVeic TTou
Xpnoipomololy uPnAéc 0oelg ICS. Ze pia o mpooeatn
HeNETN ol Papaioannou kal ouv €dsi§av 6Tl avénon tou
FeNO>30% eival 1oxupd TPOoyvWOoTIKA TNG AmWAELAG
eNéyxou (PPV 89%), evw pia avénon<20% rjtav amiBavo
va ouoxetiCetal pe amwAela EAéyxou (NPV 81%). Ot idiot
ouyypaeic éxouv Seiel 6TL o aoBeveic pe cuvumdpyou-
oa aM\epYIKR pviTiSa, ToU TEPITAEKEL TNV EPUNVEIQ TOU
FeNO, avénon twv emmé-dwv>40% TS BACIKAG TIUAS ATavV
o€ HEYAMO BaBuod evOeIKTIKA TNG ATWAELAG EAéyXOU TOU
acBuatog pe Betikn mpoyvwoTiki aia (PPV) 92%%. Ta
avwtépw dedopéva og ouvduaoud odnyouv OTo CUUTTE-
pacpa 6Tt Siadoyikeg peTproelg Tou FeNO evdexouévwg
va BonBouv otnv a&lohdynon Tou eAéyxou Tou doBuatog,
o€ avTiBeon e PEPOVWUEVEC UETPNOELG TTOU £XOUV IKPN
a&ia oto yevikd mAinBuoud.

Mia ipwipn pehétn édeiée o1, auénuéva emimeda FeNO
mpofAémouv TNV auénuévn cuUXVOTNTA TAPOEUVOEWY TOU
aoBuatog Tic Svo efSouddec mou akohouBouv?. AKoAou-
Bwc o1 Gelb kat cuv £é6e1€av oe MANBUGO 44 ACOUATIKWY
TToU TTapakoAoUBnoav yia 3 xpoévia 6Tt acOEVEIC e TIHECG
FeNO =28 ppb eugpavifav oxetikoé kivduvo ico pe 3,4
yla emakoAoubn mpwtn mapoé&uvon, mapouvacidlovtag
PPV 77% kat NPV 87%%. Ta amoteAéopata tnG EAETNG
£5e1€av 10 cUUMANPWUATIKO pOAo Tou FeNO kai tng FEV;
otn taivounon Twv acBevwv pe dobua o katnyopia
vynAou Kivduvou yla mapdé&uvon?, Ze pia npoéoeatn
MeNETN Twv Perez-de-Llano kat cuv, og 102 acBeveig pe
pétplo emimedo eAéyxou Tou aoBuatog éyve otadlakn
avénon tn¢ Bepamneiag mou ehapBavav (PnAng déongICS
Kat B, Sieyéptn pakpdg Spaonc) yia éva uriva. Autoi®®, twv
omoiwv To AcOua Mapéueve aveEENEYKTO UETA Ao éva
prva, EAapav emmAéov KOPTIKOOTEPOELSH ATTO TO OTOMA YIA
évav akdun prva. 48% twv acBevav Sev emétuxav EAeyxo
Tou acBuato¢ mapoAo mou érapav tn Bértiotn Slabéoiun
Bepameia kat TNV KAOAUTEPN AVTILETWTTION €V YéVEL H Tipo-
00rkn mpedviohdvnc amod 1o oTopa 08rynoE To TOCOOTO
TWV KAAWG EAEYXOUEVWY 00BeVWY 0€ auénon HOAIC KaTa
7%. Z1n perétn autr) to FeNO amodeixOnke e€alpeTikog
Seiktng otn MPOPAeYN TNG BepameuTIKAC amdvtnong.
Alahéyovtac éva 6pio 30 ppb n pétpnon tou FeNO é6eie
gvaiobnoia 87,5% kat e181kdTNTa 90,6%, YA TNV avayvw-
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plon Twv acBevwv mou Ba weeAnBouv and pia otadlaka
Katd Brinata avopelovpevn Bepameia wWote va emteu)Oei
0 é\eyxo¢. O1L oUYYPAYEIC CUPTTEPAIVOLV EMOUEVWE OT, TO
FeNO umopei va {exwpioel Toug acBeveic ue SUOKOAO 0TN
Bepamneia doBua kal va mpoPAEPel Tolol amod autoug Ba
AmAVTACOUV OTA OTEPOELSN KAl OUVENTWG Ba emTUXoULV
Bértioto emimedo eAéyyxou. Emopévwg avadeikvieTal n
KAWVIKA XpNOoIUoTnTa TG péTpnong tou FeNO. Bdon autwv
Twv anoteheopdtwy, To FeNO @aivetal va mailel poo
070 Slaxwplopd Twv acBevwy mou Ba weeAnBouv amod
péylotn Soooloyia TnG Bepameiag ue KOPTIKOOTEPOELDN,
mMOAVWE TTPOCPEPOVTAG TNV EVKALPIA Yla EAAXIOTOTIOINGN
TWV OXETI(OUEVWV LIE TO OTEPOELDT) TTOPEVEPYEIWV KA PN
AVAYKAIWV QAPUAKEUTIKWY £08WV7,

TeNIKA, UTTOPOUIE VO CUUTTEPAVOUIE OTI T EMITESA TOU
FeNO givai idl1a oto cofapd kai to un cofapd acOua3134
Kat emopévwg to FeNO &g pmopei va xpnotpomotnBei yia
va {exwpioel To cofapd acBua. Evbexouévwe va mai-
&eL kamolo poAo oTov KABoPIoUO TWV EAIVOTUTIWY TOU
aoBuatoc, OTWE MEPLYPAPNKE TTAPATTIAVW?,

2.MPOKAHTA NTYEAA

TanpokAntd ntveha Bewpolvtal pia eAdxlota enepfa-
TIKA H€BoSoc cuANoYNC BloAoyikoU SeiyaToC, ACPAAWG
Ayotepo emepfatikn and tn Bpoyxookonnon pe Anyn
BpoyxokupeAidikou ekmAUpaTog (BAL) kat Blogiwv. Katd
YEVIKN amodoxn Ta TPOKANTA TTUEAA KATNyopLoTTolouvTal
OTIG Un emepPatikég peBdSoug Kat xpnoipomnolovvTal
yla TN HEAETN TWV XAPOAKTNPIOTIKWY KAl TNG €VTaong
NG AEYHOVIAC TWV KATWTEPWYV AEPAYWYWY OTO AcBua.
Mapouctdlouv oNUAVTIKA TTAEOVEKTAATA O OUYKPLON
pe 1o FeNO. Ta KupldTEPA UEIOVEKTALOTA TWV TIPOKANTWV
TMITUEAWV €ival OTL Ta amoteAéopata dev eival apeoa Sia-
B€otua kat 6T n avaluor Toug amaitei 101K epyaocTrplo.
Anéd TnVv eneéepyacia Twv MTUEAWVY UITOPOUUE va AABouuE
TIANPOPOPIEC YIA TOUC KUTTAPIKOUC UTTOTTANBUGCHOUC Kal
Va UTTOAOYICOUE TOUC apIBUIOUC TWV NWOIVOPIAWY Kal
OUSETEPOPIAWY KUTTAPWV.

Oa npémnel MAVTOTE va €xoupe urtoyn oTLn Siadikacia
TWV TTPOKANTWV TITUEAWV SeV gival duotpn KIvOUVWV €10IKA
oTouG aoBpatikoug pe cofapn vooo kat xapnid FEV;. Ot
TIPOKANOELG EVOEXOUEVWCE VA TIPOKAAETOULV évTovo Bpoy-
XOOTaoH0 £wg Kat acpuéia og aoBevei pe coapo aobua.
Agdopévou OTL N TPOKANON TITUEAWV TTPAYUATOTIOLETAL
ME TNV emavalapBavopevn €lomvor UnEPTovou SIaAU-
patog NaCl, mpémel va An@Bouv auoTtnpéc mpo@UAAelq
otav npayuatomoleital n Sokipacia. Ot TapayovTeC Tou
emnpedalouv TNV AcPANEI0 AVaPEPOVTAL OTOV TTiVaKA 2.
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MINAKAZ 2. Mapdyovteg mou emnpedlouv TNV acAAELD TNG
TIPOKANONG TTUEAWV

1. ATOQPOKTIKN OTTIPOUETPNON TPV TNV TTPOKANON.

2. Emimebo eAéyyou Tou dobuatog

3. MponynBeioa umepolikn xprion Bpaxeiag dpaonc Bpoyxo-
S100TaATIKWV

4. MponynBeioa xopriynon B.-0teyéptn taxeiag Spdong

5. Zuykévtpwon Siahuparoc NaCl

6. Amédoon vepelomointr

7. AIGpKELa E10TTVON G TOU UTTEPTOVOU S1OA/TOG

8. ZuxvOTNnTa LETPAOEWV TNG AVATIVEUOTIKNAG AEITOUPYIOG KATA
) dadikaoia

XapnAn T tou FEV, anmotehel oxeTikr avtévoeién
yla TNV Tpaypatonoinon ¢ mpokANong MTUéAWV oe
acBpatikolg aoBeveic. H pébodog de umopei va gival
anmoAuTa ac@alng, Sedopévou &ti emelcodio alpvidiou Kat
oofapou Bpoyxdomacpou Pmopei va cupPei akdua Kal o€
a00eVvEig Ue PUOIONOYIKN AVATIVEUOTIKN AEITOupYia TTou
€XouV APl TTPOPUAAKTIKA ELOTIVEOUEVOUG B,-OYWVIOTEC
niptv T Sokipacio®. To akpiBEC aitio Tou BpoyX0omacuou
givat dyvworto. MiBavoi maboyeveTikoi pnxaviopoi givail n
EUPEIQ ATTOKOKKIWGN TWV HACTOKUTTAPWY Kal N S1éyepon
TIPOCAYWYWV VEUPIKWV amoArifewv. Mapdyovta Kivou-
vou aigvidlou emelcodiou cofBapou Bpoyxoomacuou’®
amoTeNei To un eAeyxopevo AoBua, e1dika étav oxetiletal
pe katdypnon B:-Sieyeptwv TI¢ BSopddeg mpv Tn So-
Kipaoia. H katdypnon Bpaxeiag dpdong B.-dileyeptwy,
oMW  €xel 16N avagepOei, umopei va mpokaAéoel évtovo
Bpoyxoomnaopo os acBeveig pe mapo§uvon aoBuatoc®.

Ta KuploTEPa onueia ¢ opddag epyaciag Tou ERS
T0 2002 TTOU AVAOKOTINOE Kal CUVOYIOE TOUG TPOTTOUG
ME Toug omoioug Ba pmopouce va ehattwbei o Kivéuvog
oofapou Bpoyxdomacpou gival Ta akéAouba: a) pap-
poyn kaBoplopévwy Sladikaolwy AelToupyiag cupTe-
pIAAUBAVOUEVWY AETMTTOUEPWY KAVOVWVY aoPalEiag Kal
vytevng, B) alohdynon tou Babuou coPapdTnTtag Kat
¢ otaBepdtnTag Tou acBuatog, y) xopriynon 200mg
cahBoutapoAng mpv Tn Sokiaoia, §) kataypagr Tou FEV;
TIPO Kal LETA BpoyX0dlaoTOAN, €) OTIIPOUETPNON OE TAKTA
Xpovikd Staotrpata katd t SIdpKeLa TNG TPOKANONG Kal
ot) mavtote dlakomn av o FEV; méoel >20% TG apxIKNAG
TIAC petd BpoyxodiaotoAn () xprion Tpomomnotnuévou
TPWTOKOANOU o€ aoBeveic pe cofapo acbua®. H opnada
gpyaoiag tou ERS ouotnvel Tnv évapén pe oteipo Sia/
pa NacCl 0,9% kat Siapkela Tng dokipaciog emaywyrig 30
OeutepoAenTa, 1 Aemto Kat 5 Aentd (ueTpwvtag tov FEV,
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peTa amo kdBe mepiodo xopriynonc). Eav dev emtiyel n
TPOKANGN PE aLEN-on TNG CUYKEVTPWONG OTO 3%, AKOAOU-
Bei av€non Tou xpovou MpokANnong yia 30 Seutepolentaq,
1 Aenté kat 2 Aentd. Edv e§akolouBei va pnv undpyel
ATTOTENECUA AUEAVOUE TIEPAITEPW TN CUYKEVTPWON OTO
4,5% y1a 30 deutepdhenTa, 1 AemTo, 2 AenTd, 4 Aemtd Kal
8 Aemtd. Ot Delvaux kat ouv €8&tav 6L n MPOANTITIKA
mpooBnkn 400mg €loTVEOEVNC CAABOUTAUOANG UECW
VEPENOTIOINTH UTIEPAXWV TIPOOTATEVEL OE ONUAVTIKO
Babuo évavti Tou emaydpevou and to uméptovo Sia/pa
Bpoyxoomnacuou og acBeveic pe pérplo mpog coapo
aocBua mou die€dyouv dokipacia TPOKANONE TTUEAWY,
Xwpic va emnpedlovtal ot Kuttapikoi mAnBuopoi kat ot
PAeypovwdelc pecohafntéct. EvtoUTolg cuviotatal va
Slatnpeital oTabepd MPpWTOKOANO vepeNOTIOINONG Kal
TIPOETOLHAGIAC-TIPOPUAAENG 0€ OAOUC TOUC aobeveic.

Mapdlo mou &€ cuviotdtal n xprion SelypaTwy au-
TOHATNG ATOXPEUYNG, e€atTiag Tou HIKpSTEPOU apBpoU
{wVTavwy KUTTApWV Kal TNG XAUNAOGTEPNG TTOLOTNTAG TOU
Seiypatog o€ oUyKploN e Ta TPOKANTA TTUEAa, autd Ba
umopouacav va xpnoipomolnfoulv uné mpolnobécelc o
aoBeveic pe ooPapd dobua*. Zuykekplpéva, ol acBeveic
pE ooBapo6 acBua ouxvd €xouv autOpaTn amoxpeuwn.
Aebopévou 0TI To TPOPIA TWV PAEYHOVWOWV KUTTAPpWVY
Kal HEcOAANTWY 0TA TPOKANTA KAl TA AUTOHATA TITUEAA
gival mapopola, av o acBevig 6e umopei va umofBAnOsi
ot Sadikacia TNg MPOKANGNG, UmopoLV va XPNolUo-
ToINOoVV TA AMOTEAECHATA TWV AUTOMATWY SEIYUATWV,

JUUTTEPAIVOUUE AOITTOV OTL, N TPOKANON MTUEAWV
pmopei va Sie§ayBei pe aopaleia akdpa kal og aoBeveic
pe coPapo doBua, eav yivel pue peyain mpoooyn. Qotdéco
n avaiuon Kal epunveia Twv Setyuatwy Pmopei va sivat
SUOKOAN.

Aaywpiopog Tou coPapol doBpatog o€ PavoTUTOUC
avaloya pe Ta mPoKANTA mrueha’™

Hwawopidikd¢ pavétumog

H nwotvo@ihia amotelei éva amd ta KUpLa xapakTnpl-
OTIKA TOU A0OUATOG. Y€ PHENETEG AVAPEPETAL ONUAVTIKA
avénuévog aplBpoc nwotvopilwy ota mtueha oto coPapd
A0BOA CUYKPITIKA PIE TO HETPIWG 0oPfapo® ., O1 Hiooi Ewg
Katta 2/3 twv acBevwv pe oofapod acbua mapouacidlouv
gUpévouoa SINBNOoN TWV LEYAAWV agPAYWYWY ATt nw-
oWo@IAa, Tapdho mou Aapfavouv cuvexopeva VPNAEG
800¢IG EIOTIVEOUEVWY KAl CUCTNHATIKWY KOPTIKOOTEPO-
€1dwv'. H mapouaoia Twv nwaotvo@ilwv evéexopévwg va
ek@PACEL Jia urtokaTnyopia Tou cofapou acBuatog ue
XOPOKTNPIOTIKA AUENUEVN EVTOON EVEQYWY CUUMTWUATWY,
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XapnAodtepo FEV; kat peyahutepn mbavédtnta napofUvoe-
WV KAl ameNTIKWV yia tn {wr cupBapdtwy, og cuyKplon
ME TNV umtoKatnyopia Xwpeic nwaotvoiia'. MNpoécgata ol
urokatnyopieg Tou cofapol diepeuvnOnKav Xpnaoiuo-
molwvtag avahuon o opddec (cluster analysis)®#. Me tnv
avdhuon auth {exwploav 2 opadeg, pe 1dlaitepa xapaktn-

PLOTIKG, povadikég oTo ooBapd avBektikd acBua (Bdon

TwV Kpltnpiwv Tng ATS 7%) ol omoieg xapaktnpiovtal amnd

ONMAVTIKI METABANTOTNTA TWV CUMMTWUATWVY amo nuépa

O€ NUEPA KAl NWOIVOPIAIKH PAEYHOVH TWV AEPAYWYWV.
Q01000 MOMEC HeNéTeC Oev avayvwpilouv TNV nw-

OVO@INia TWV MTUEAWV w¢ TapdyovTta S1dkplong peTady

oof3apou kat un cofapou acBuatoc> 314447, Autn n avti-

@aon otn BiBAoypagia pmopei va epunveudei pe Bdon

Ta akéAouvba:

a) To cofapo6 acOua cuviotatal amd ETEPOYEVEIC pal-
VOTUTIOUC.

) XpnoiuomolovUvtal SlagopETIKOi 0pIo0i TOu coPapol
aoBuatog oTig S1APopPEC EPYATieS (TT.X. OPIOUOG TNG
opadag epyaciac tng ATS évavti auTtic Tng GINA)

y) O aplBuog Twv nwaoivoeilwv ota mtueha ennpedletal
amo TNV KAMVIOTIKN GLVNBELa Kal amd TN CUUUOPPWON
oTn Bepaneia. TUVENWC HENETEC TTOU TIEPINAMBAvouy
TIPWNV KATTVIOTEG KAl ATTOKAEIOUV TOUG aoBeVEiG Tou
8¢ ouppopewvovTtal otn BepameuTikn aywyn, o€
S1amoTWVoLV TNV NWOoIVOPIAIa 0Ta TTUEAA WG EISIKS
g0pNUa Tou cofapou dobuatoc.

MNpoéogata 6edouéva amoKAAUTTTOUV OTL TO XPWHA
TWV HAKPOPAYWV O€ SlapAaveleg Bappévwy SelypaTwy
TITUEAWV, AVTAVAKAA TO NWOIVOPIAIKO POpPTIO, TO OTToio
givat avénuévo oto ooapo dcBua akdpa Kal og aoOeveic
XWpIig ouyxpovn NWaovo@IAia ota TTUeAa™.

Oudetepo@idikoc patvotumog

3 € OPIOUEVEC TTEPITTITWOELG OTTOU SEV UTIAPXOLV NWOL-
vO@IAa 0Ta TITUEAA TapatnpouvTal avénuévol aplbuoi
OUSETEPOPIAWY XWPIC AUTO va onpaivel, OTL N mapouaia
ouSeTEPOPINWY CUHPAIVEL LOVO OE ATTOUGIA NWOIVOPIAWV.
Mpayuati ot Vo TUTOL KUTTAPWYV UTTOPEL va GuvUTIAp-
xouv'. Auénuévog aplBudg oudetepoP WY oTa TTUEAA
mapatnpeeital cuxvd oto cofapd dcbua kal amoTeAsi
151QiTEPO XAPAKTNPLOTIKO YVWPIOHA TNG VOoOoU s, H au-
&non tou ap1BpoUL Twv oudeTePdPIAWY EXEl TTApATNENOEI
oe aobeveig pe Suokolo otn Bepaneia/cofapod dobua
mou Aapavouv uPnAéc SOCEIC EIOTIVESOUEVWV I} ATTO TOU
OTOMATOC KOPTIKOOTEPOEIOWV®S', Ot punxaviouoi Kat ot
KAIVIKEG ETMITTWOELG TNG OUSETEPOPINKA G PAEYHOVIIC OEV
gival oa@eic aA\d umopouv va cuvoPioBouv ota akohouba:
a. HBepamneia pe kopTikootepoeldr avéavel Ta oudeTe-
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po@I\a. Ot acBeveic pe cofapd dobua xpetalovtat

uPnAéc 80oelg ICS OMwE Kal CUCTNHATIKA KOPTIKO-

otepoeldn, eite oav Beparmeia ocuvtPNoNG, ite ota

TAQIC10 AVTILETWTTIONG TWV TTAPOEUVOEWV. ZUVETIWGE TA

oUSETEPOPINA OTA TITUENA EVOEXOUEVWG VA OTTELKOVI-

Couv TNV UTTOAEITTOEVN PAEYHOVT KABWCE Ta 0TEPOEISN

£€Xouv EAATTWOEL SPACTIKA TOUG aplBoUg Twv NWOol-

vo@idwv®, AN\A kat n idla n Bepareia Tou coPfapov
acOpatog evdexouévwg va av€dvel Toug aptBpoug

TWV OUBETEPOPIAWVS,

B. Ztougunxaviopoug NG ouSETEPOPINIOG TWV TTUEAWV
oT1o oofapd doBua mephapBavetal Kal n amelev-
Bépwon TG 1oXUPNG XNMEIOKIVNG TIPOGEAKUONG TWV
oudetepo@ilwy, TG IL-8°¢°8, kaBw¢ Kat N auénuévn
EMOTPATEUON TWV EVEPYOTIOINUEVWY OUSETEPOPIAWY
ToU aipatoc®,

Y. Evdexouévwg ameikovilel pa SlagopeTikn vooo, dnwg
N AMOPPAKTIKN BpoyxloAiTidas2.

Ta oudetepd@INa Twv agpaywywv oTo cofapd acOua
€VEPYOTIOIOUVTAL KAl ATTEAEUBEPWVOUV AUENUEVEC TTOGOTN-
Teq puehoumepo&eidbdonc (MPO) kai Aeukotpleviwy (LT)B4 8,

‘Exouv yivel HeNETEC Yia va TTPOGSIOPIOTOUV Ol PAEY-
povwdelg pecoAafinTég TTou gival 181koi yia to cofapd
aoBpa. Ektdg amd Tig peTafoAég 6Toug HecOAAPNTEG OTIWG
n IL-8 kat n LTB4, mou cuoyetiovtal PHe TNV KUTTAPIKA
PAeypov oto ooPapo AcBua, UTTAPXEL Eva GAoUa alha-
YWV o€ AANNoUC pecoNaNTEG eVOEIKTIKO evepyoToinong
KAl AAWV BLOAOYIKWV CUCTNUATWY 0TO GoBapod dcBua.
EmmAéov mpdo@ato elpnua amote\ovV ta enineda ¢
ooteomovtivng (OPN) 0TO UTTEPKEIUEVO TWV TITUEAWV.
Autd Bpébnkav auénuéva oTig TIIo COPAPEC MOPPEG
AoBUATOC 0€ CUYKPLON ME TICAlyOTEPO’®. H 0oTEOTTOVTIVN
OUOXeTICETAL PE LECONABNTES TTOU EUITAEKOVTAL TOCO OTIC
@Aeypovwdne dladikaoieg 6oo kat tnv avadlapdpewan,
Omw¢ ot TGF-fB4, IL-13 kal Ta KUGTEVIKA AEUKOTPIEVID, HOVO
oto oof3apd emipovo aobua. Kavévac amd toug StaAutolg
pecoAapnTég Oev €xel peEAeTNOEI CUCTNUATIKA WG TTPOG TN
Suvatotnta va mpoBAEYel TV avTamokplon otn Bepareia
Kal Toug eEANOVTIKOUG KivdUvoug Tou coapol acOuatoc.

Eéaropukevpévn Oepameia tov ooPapov dobuarog fdon
pavotinwv

Ot aoBeveic pe coPapd acbua Bepamnevovtal e Kop-
TiIKooTepoeldn. H puBuion tng docoloyiac mapadooiakd
YIVETAL PE TNV EKTIUNON TNE KAIVIKIAC AVTATIOKPIONG OTN
Beparneia, emyelpwvtag mapdAnia va kaboploTei n xaun-
\otepn Suvatr) 5000-Aoyia TWV EICTIVEOEVWVY OTEPOEISWV
TTOU PTTOPEl va oUVTNPAOEL TOV €AeyX0. AV Kal AUTH N
TIPOCEYYLON €ival ATTOTEAEGUATIKY 0€ TTOANOUC acOuati-
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KOUG, MEAETEC €Xouv Beiel OTL N Xprion Tou apiBpou Twv
NWGOIVOPIAWY TWV TIPOKANTWV TITUEAWV yia TNV pLOUIoN
NG Soooloyiag Twv oTePOEISWY, 08nyel O0g AlyOTEPEC
nmapoUVoELg, Xwpic va XxpnolpomnotnBei avénuévn doon
KOPTIKOEIOWVE 5. Ta oéAn Tn¢ Bepameiag mou Baciletal
OTA NWOIVOPIAA TWV TITUEAWV Eival EUPAVECTEPA GTOUC
acBuatikoug pe cofapdtepn vooo®. H mapadooiakn
oTpatnylkn mou Bacifetal oTov EAEYXO TWV CUUITWHUATWY
Ba odnyouce o€ uTId- 1] UNép- Bepameia oTouC aoBeveic
M€ auToU¢ TOUC PAIVOTUTIOUC, 0ONYWVTAG OE TITWYA OTTO-
TeNéopata. Avadpopikr) avaluon PoTepNG HEAETNCES®
£6e1€&e 6T n BepameuTikn oTpatnyikr mou Baciletal otov
ENEYXO TNG PAEYHOVNG EMETPEYPE TNV AVAYVWPLON AUTWV
TWV QAIVOTUTIWV KAl TN OTOXEVHEVN Bepareia TOuG. ITnv
opdda mou akoAouBnOnke BepameuTiki oTPATN-YIKN Ba-
OlOMEVN OTOV ENEYXO TNG PAEYHOVIG TO KUPLO OQENOC HTAV
N EAATTWOoN Twv Mapo&Uvoewv Tou cofapou dcbuartoc,
EVW OTNV ouada mou akoAouBnBnke n oTPATNYIKK TTOU
Baoiletal 0ToV EAEYXO TWV CUUMTWHATWY TO KUPLO OPENOG
NTav n amopuyn T mepiooelag SGon¢ KOPTIKOOTEPOEL-
Swve. Ouwc mepimou 50% Twv aoBevwv e coPapd dcbua
€XOUV eENAXIOTA aVIXVEVCIUN GAEYUOVH KL AUTO TTeplo-pilel
QUTH TN OTPATNYIKA.

Ot KAIVIKEC uTToKaTNYOPiEC TOu cofapol AcBuatog
TEPINAUPBAVOUV QUTEC HE: TIG OUXVEC 0OPBapéC TapofUVOELC,
TOV TITWYXO £AeyX0, TN 0TaOEP amo@pa&n Kal To AcOua pe
TIC AMEMNTIKEC yia TN {wr Tapo&Uvaoelc. Ot un emepPartikoi
OEIKTEC TTOU AVAPEPALE, £XOUV CUCXETIOTEL |UE OPIOHEVES
amd TIC aVWTEPW UTTOKATNYOpPiEC cofapol doBuatod’.

H nwotvoeia twv mTuéAwv oto coPapd dobua cuoxe-
TiCeTat ye kKAvika euvoikn BpaxumpdBeoun avtamokpion
o€ xopniynon avénuévng 660N KoPTIKOOTEPOEISWV 05265,
H au€non tn¢ kopTikoBeparmneiag ouvioTatal € avTIKATA-
otaon Twv VPnAwv dOCEwV ElOTIVESOUEVWY, E amd TOU
OTOHATOC XopryNnon® fj Tn HETATPOTIH TNG Ad TOU OTOMA-
T0G o€ evOoPA£PLa xopriynon?. EvtouTolg n nwotvo@ihia
TWV 0EPAYWYWV UITOpEi va gival avOekTIKn otn Beparmeia
ME KOPTIKOOTEPOELISH. O UNXAVIOUOC TNG avOEKTIKOTNTAC
@aivetal va oxetiletal e TNV euévouca Ekkplon IL-5.
H IL-5 gival pia §pacTiKr KUTTAPOKivN TTOU TTPOAYEL TNV
avantuén, Tn Slapopomoinacn Kal Tnv Evepyornoinon Twv
NWGOIVOPIAWY, VW AVAOTENNEL TNV ATIOTITWOT) TOUG. ZUVE-
TIWE N ATTOUGia NWGCIVOPINAC 0Ta TITUEAA Eival EVOEIKTIKN
NG amouciag 1 Tou PIKpOTEPOU Babpol avtamokplong
OTa KOPTIKOOTEPOEISH® Kal TO NWOIVOPIAIKO popTio
Omw¢ kaBopiletal amod To XPWHA TWV HAKPOPAYWY CU-
oxetiCetat pe emruyr eAdtTwon g Soooloyiag Touc®.
Ynidpxouv emiong evOeielg KATAOTOANG TNG ATTOTITWONG
TWV NWOoIVOPIAWV O€ TTo 0ORAPEC HOPPEC AoBUaTOoC,
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H avayvwpion S1a@opeTikwv GAeYUOVWSWV pavoTu-
WV AcOpaToC ival e€aIPETIKA XPrOIUN yia TV avantuén
VEWV UTIEPEKAEKTIKWV AVOCOTPOTIOTIOINTIKWY QAPUAKWY,
ol omoieg xpnolomololvtal Kupiwg oto coPapd dobua,
o6mou n kKAaolkr Bgpaneia sival avamoteAeoHATIKN. To
Mepolizumab, éva povokAwviko avtiowpa évavti tng IL-
5, €lval amoTEAECUATIKOG AVACTOAEAG TNG NWOIVOPIAIKING
PAEYHOVAC TWV agpaywywv. Apxika umrp&av amoyonTteu-
TIKA ATTOTEAECUATA AVAPOPIKA [IE TOV TTEPIOPIOUO TWV
CUUMTWHATWV TOL AoBpaTog Kat T BeATiWON TNG TVELO-
VIKA¢ Agrtoupyiac. AuTé oQeINOTAV OTA KPITHPLA ETTIAOYAC
Twv aoBevwv mou peteixav oTig peAéteg. Ot aoBeveic
eMAEXONKav pe BAon KAIVIKA XapaKTNPIOTIKA Kat oL TNV
Umap&ng i Ox1 NWOoIVOPIAIKNG PAEypovAC. Emriong ol otoxol
mou emMAEXOnKav e cuoyxeTi(ovtav OTEVA PE TNV NWOLVO-
@INIKA QAEYHOVA TWV agpaywywv. Mpdopateg SoKIUEC TTOU
TIpAyHaTOTOINONKAV O€ EMAEYHEVOUC AOOEVEIC, UE NWOL-
VOQINIKO GAEYHOVWEN QaIVOTUTIO EiXav TTIO VOAPPUVTIKA
OTIOTENECHATA AVAPOPIKA HE TIG TTAPOEUVOELG. ZUVETIWG N
nwoivo@iiia oto cofapd dcbua duvatal va upeBei pe Tn
XPNon €181KoU HOVOKAWVIKOU avTIoWHATOC évavTi TG IL-5
(anti-IL-5), yeyovog evOEIKTIKO TG CUOXETIONG TNG IL-5 Kal
NG avOeKTIKAC Nwolvo@ihiag oto cofapd acBua. Emiong
ONUAVTIKA EAATTWON TwV NMapofUvoewv Tou cofapol
AoOpa-Toc éxel mapatnEnOeil peTd amo Beparmeia pe
MOVOKAWVIKO avtiowpa évavtl tng IL-5. O @aivétumog
TOU NWOIVOQPIAIKOU cofapol AcoBUATOC avayvwpiotnke
amé Toug Haldar kat guv®’. Yrdpyouv emiong otolxeia yia
TOV POMNO NG evepyrig otadivng oto cofapod dobua ue
NWOIVOPINa**. ZTI¢ peNETEG TTOU €xouv dnpooteuTei dev
£XELYIVEL OKOUA OUOTNUATIKN A&loOAGYNON TWV EMIMTESWV
¢ IL-5 kat tng eotaivng ota mpokANTd mTUEAA O0TO CO-
Bapd dobua, wote va kKaBoploTei eav amoteAolV 1y Ol
XPAOIHOUC SEIKTEC NWOIVOPIAIKAG VOOOU OTO AVOEKTIKO
o1n Beparneia NWOIVOPIAIKO doBpa. O1TexVikEG SUOKOMIEG
€MPBANOUV TNV TTPOCEKTIKI EPUNVEIN AUTWV TWV KUTTA-
POKIVWV OTAV XPNOIOTIOIoUVTal SEIYUATA UTTEPKEIUEVWV
TTPOKANTWV TITUEAWV®S.

O BaBuodC TNE NWOIVOPINAC TWV ITUEAWV EXEL ETTIONG
OUOXETIOTE UE TN ouXVOTNTA TWV TAPoEUVOEWV (TTivaKag
3)4%8 To au€nuévo FeNO &8¢ paivetal va mapouoidlel v
610 oxéon pe tov kivbuvo mapdé&uvonc®. H un avaotpé-
PIun amo@paén Twv agpaywywv amoTeNEl ONUAVTIKA
€€ENEN oTo coPapd doBua kal mapouotaleTal £wg Kal
0710 50% TWwV MEPIMTWOEWV*, AuTH N UTTOKATNYOPia TOU
oofapol acOpatog cuvdéeTal e TOANOUG TPOTTOUC UE TO
FeNO%“® kal Tov aplBud Twv NWOIVOPIAWVY oTa TITUEAA.
Y& KAmoleG epyaoisg avapépetal’'”? evw o€ ANNeg Ox1%°. H
Bepameia pe anti-IL-5 0To avOeKTIKO NWOIVOPIAIKO AcBua
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MINAKAZ 3: Xxéon peta&u ooBapol aoBuatog KAVIKWY urio-
KATNYOPLWV Kal GAEYHOVWOWV BIOAOYIKWY SEIKTWV

OAeypovaddng

KAwvikr) umokatnyopia BroAoyikog Seiktng

Kakdg éNeyxog Tou doBuatog  Hwaotvoehia (M)

Mapo&uvoelg Hwowvoihia (M)

Hwovopiha, oudetepdila,
MIKTO KOKKIOKUTTOPIKO
povtéNo (M), oncostatin M
(nm)

AcBua pe TI¢ anmelnTIkEG yia Mn kaBopiopéva
™ (wr mapofuvoeig

Mn avactpépiun andepaén
TWV aEPAYWYWV

MN: mpokAntd ntveha
An6 10: Gibson et al, Chapter 16. ERJ MONOGRAPH 2011

obnynoe og onuavtikn Bektiwon Tou FEV; unmodeikvio-
VTag OTL N nwotvo@ihia cuoxetiletal pe TNV andéppaén
TWV 0EPAYWYWV OTNV NWOIVO-@IALKN UTTOKATNYOPia ToU
ooPapol AoBuaToc®, To PIKTO KOKKIOKUTTAPIKS TPATUTIO
@aivetal Mo ouxvo oTo cofapd AcOUA LE KN AVaoTPE-
Yiun andé@paén Twv agpaywywv 8, Ye HeNETEG £XOUV
SiepeuvnBei mpoTUTTA pECOAAPNTWY TTOU eVEEXOUEVWC
va {exwpioouv 10 coBapo AcBua Pe pn avacTpEPiun
amo@padn Twv agpaywywv* 4872,

O1ep1o00TEPOI SEIKTEC EVEPYOTIOINONG TWV KOKKIOKUT-
TApWV Kal AEYHovVWANE KUTTAPOKiveG Sev Tpoadioploav
NV ondda e IRAO*. O1 Simpson kat ouv’? édei€av otl
Ta emimeda TNE KUTTAPOKivng oncostatin M (OSM) rjtav
onpa-vtikd auénuéva oto acbua pe IRAO. Mpodkertat mepi
ONUAVTIKNG Tapatripnong Se-6opévou Ot HEAETEC TTOU
nepleNaufBavav Bloyieg Bpoyxou avédel§av Tn onuacia
NG avadlapoppwonc (remodeling) Twv agpaywywv3'48
Kall TNG 0USETEPOPINIKIAC PAEYHOVIC 0TO cofapd dobua.
H OSM €ival pia TAEIOTPOTTIKE KUTTAPOKIVN UE TTIPOPAEY-
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povwon Kal TTPOVWTIKEA dpAcn, Tou evOEXOUEVWE OUVOEEL
T1¢ S1adikaoieg TN PAeypOVAE Kal TNV avadiapdpewaong
o1o coPapd dcBpa. Ta emimeda TwWV SEIKTWY OTA TTPOKANTA
nitueha Oe Bpédnkav va Sla@épouv GTnV uToKaTnyopia
Tou oofapol acOuatog e TIC ameAnTIKEG yia T {wh
napo&uvoelg (near-fatal subtype of severe asthma)”.

Oeparneie TOU OTOXEVOULV TOUG AEiOUG HUEC TWV aEPA-
YWYWV, 6Ttwe N BpoyXIkr BepUomAAoTIKN eVOEXOUEVWG VA
(PAVOUV XPNOIUES OTIC UN NWOIVOPIAIKEG UTTOKATNYOPIEG.
TéNog ot Simpson kal cuv €8slav OTL N PaKpoxpovia
Bepaneia pe kKAaplOpouukivn o€ acBeveic pe avOeKTIKO
otn Bepamneia AocOBua Tav eEMNWEPENNC o€ AuTOUC UE 1N
NWGOIVOPINIKO QAIVOTUTIO, EAATTWVOVTACG TOUG aplOpoUg
TwV oUSETEPOPINWY OTa TITUEAA TOUC Kal BeATiwvovTag
v mootnta {wn¢ (mivakag 4) 7071,

Jupmepaivoupe 0TI 0Toug acBeveic e coPfapd acbua
HE MN IKAVOTIOINTIKO €NEYXO TNG VOOoOU, amnarteital e€a-
TOUIKEUMEVN BEPATTEVTIKN TTPOCEYYION avAloya LE TO
(pALVOTUTIO OTOV OTTO{0 AV KOUV.

3.ZYMNYKNQMA TOY EKIINEOMENOY AEPA
(EBC)?

H ovomoinon tou eknveduevou aépa duvartai va avi-
XveuBei amod 1o xapnAd pH tou EBC oto cofapo aoBua®.
Ta enimeda piag ogipdc deiktwy, 6w o RANTES”” kat n
gvd0oOnAivn-178, éxouv avagpepBei auénuéva oto EBC o€
aoBeveic pe cofapo aoBua kat TTwyo éAeyxo. Amartouvtal
€MMAEOV MENETEC YA VA KABOPIOTEL N avamapaywyiud-
Tnta tou EBC.

4. HAEKTPONIKH MYTH (e-Nose)3

To HOVTENO TWV EKTIVEOUEVWY TITNTIKWY OPYAVIKWY
mapayoviwy pmopei va alohoynOsei pe Tn xprion g

MINAKAZ 4. DAETMONQAEIX BIOAOTIKOI AEIKTEX £TO XOBAPO AXOMA

Bioloyikog Agiktng Agiypa Eidikétnta yia Zofapo AcOua Meléreg (N)
Hwowvogiha MpokAntd mtueha MBava MoANég
OubeTepoPira MpokAntd ntueha MBava MoANég
FeNO Exmiveopevog agpag Oxt MoAAéC
8-Isoprostane MpokAnTd mtueAa Nat 1
Exmnveduevog agpag Nau 1
pH Exmveduevog aépag MBava MoA\éC
IL-8 MpokAntd ntueha Nai MoANég

FeNO: exhaled nitric oxide fraction.
An6 10: Gibson et al, Chapter 16. ERJ MONOGRAPH 2011
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e-nose®%°, H texvikn mepA\apfavel Tnv avayvwplon Tou
MOVTENOU TWV EKTTVEOEVWV OPYAVIKWY TIAPAYOVTWY TTOU
avixveuovTal he tn xprion Bloloyikou aiedntrpa. To amo-
Té\eopla ovopdleTal «oo@ENTIKO amoTunwpa- smell-print».
H texvikn auTh givat TOAA uTTooXOHEVN, YN EMEPPATIKA
Kat ao@ainc. Opwg Sev éxel kaBoplaTei n avamapaywyl-
MOTNTA KAl N XPNOIOTNTA TNG 0To cofapd doBua.

5. A=ONIKH TOMOIPA®IA YWHAHX
EYKPINEIAX (HRCT)

Ot TumTiKéC SoIKEG AANAYEC OTOUC agpaywyols Twv
aoBevwv pe doBua cuvioTouv TNV avadlapopPwon TwWV
QEPAYWYWV KAl UITOpoUV va o8nNyrnoouV € PN avaoTpéE-
YN oTévwon autwv. AuTéC ol aAayég ouoxeTiovTal pe
N Baputnta g vocou. H avadiapoppwaon Twv agpayw-
YWV xapaktnpifetat anéd avénon twv A&iwv pUikwy Vv,
egaitiag NG uMEPTPOPIAC KAl TNG UTIEPTIAAGIAC AUTWY,
unepmAacia Twv PAevvoydvwy adévwy, uTTEpEKKpPIoN
BAévvag, auénuévn ayyeiwon kat mayuvon g Bacikng
MeUBPAvNG Tou oSnyei TEAIKA GE TIAKUVOT TOU TOIXWLATOG
TWV AgPAYWYWV Kal 0TéEvwor Touct®™, H pehétn tng ava-
SlapdpeWoNE Twv agpaywywv amaitei loYieg kat Katd
TIPOTINON AVOIKTEC XEIPOUPYIKEG. AUTO gival eEAIPETIKA
SUOKOAO OTOUC ACBUATIKOUC, EKTOC Ao TIC TIEPIMTWOEIS
VEKPOTOUIKOU UAIKOU. Xuvenwg n HRCT éxel xpnoipomotnOei
Ta TehevTaia 20 xpovia woTe va PeAeTNOoUV ot SOUIKEG
aA\ay£€C OTOUG TIVEUIOVEG TWV ACOATIKWVE',

H ouoxétion Tn¢ Baputntag Tou AcBuaToC Kat TNG
€KTAoNC TWV péVIPWY BAABWV o€ aToTKOUC KAl N aoBe-
Veic amoTtéheoe pia amo TIC MPpWTEC mapatnpni-oeict. Ot
EPEVVNTEG TIETUXAV VA EMIBERAIWOOUV AUTEC TIG TTAPATN-
PNOEIC AVTIKEIUEVIKA LETPWVTAG TO AGYO TOU TTAXOUG TOU
TOLXWHATOG TOU agpaywyou mpog Tn Siapetpd tou (T/D)
KOl TO TTOCOOTO TNG TOLXWHATIKNG EM@PAVELAG (percentage
wall area: WA %) optopévou we ETMIPAVELD TOU TOLXWHATOG
TOU agpaywyol o€ eyKApata Slatour/oAKn em@Aavela
gykapotag Satopng agpaywyou x 100. ZUpewva e Ta
€U-PAMATA TOUC, OAEC Ol opAdEC TwV aoBevwv e aoBua
(Amov, petpiou katl cofapol Babuov) napouactdlouv
TTaUTEPA TOLWHATA AEPAYWYWV OE OUYKPLON HUE TOUG
vyleic eBehovTéc. Qotdoo ol aoBeveic pe mo cofapd
aoBpa mapouctalouv peyalltepn mAXUVON TOU TOIXW-
HOTOG TWV AEPAYWYWV OE OUYKPION PE AUTOUG TTOU £X0UV
MO ATTIA HoPYN TNE VOoOoU®, Ta euprjpata emPBefaiwdn-
Kav Kal armé aA\oug epeuvnTég, ol omoiol €dei&av oTl ol
MOVIUEG AANOIWOELS TNG APXITEKTOVIKAG TOU TIVEUOVA
ouoxetiCovtal pe Bapltepn Kal Mo pakpoxpdvia voaoo.
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Qot600, udpxouv acBuartikoi mou Mapouctalouv un
AVAOTPEYPIPEG AANOIWOELG aKOUA Kal 0 apxIKa oTtadla
Kal ATTEG popPéC doBuatoc. EmmAéov oMol ol aoBeveig
UE avaoTpEéPIUeG aANoIWOELG Tapouasialav Kal pn ava-
otpéPIec?. Ol Little kail ouv peAéTNOAV TN CUCKETION TNG
TIAXUVONG TOU TOIXWHOTOG TWV 0EPAYWYWY 0TOUG acOpa-
TIKOUG (pe petprioeig tou T/D kat WA% o€ agpaywyoug pe
S1dueTpo >1,5 mm) He TNV AVATTVEUOTIKN AElToupyia Kal
™ Baputnta tou dcBuatoc. EmpPeBaiwoav pe Tn oelpa
TOUG TN BETIKN cuaxETion TG BapuTtntag Tou Aobuatog
HE TNV TTAXUVON TOU TOIXWHATOG TWV AEPAYWYWY, AANA
Oxt Kat ye tov FEV; kal T @Aeypovr) Twv agpaywywv (n
Teleutaia a&loAoynOnKe P LETPNOEIG TIPOKANTWY TTITUEAWV
kat FeNO). Mepartépw £6e1€av TNV avtioTpo@n CUOKETION
TOU TTAXOUC TOU TOIXWOTOC TWV agPAYWYWV e TN didxuon
Tou povoéeldiou Tou avBpaka?®. Ot Park kat cuv emPePai-
Woav OTL N TTAXUVOT TOU TOIXWHATOG TWV BPOYXWY OTOUG
aoBuatikoug & cuoxeTiCeTal e Ta KMVIKA XOPOKTNPIOTIKA
NG VOO0V, TIG AVATIVEVOTIKEG SOKIPATIEG Kal T BPoyXIKA
untepavTidpaocTikdTnTa. QoTOc0 TaBoAOYIKA EupriaTa
otnv HRCT, onw¢ PBpoyxekTaoiec, elkéva HwoaikoUu Kal
gu@LONMA gival mo ouxvd og acOuatikoug pe FEV; <80%
Kal LOKPU 10TOPIKG doBuatocs.

Ot aoBeveig pe Bpoyxikd acBua mapouotalouv katd
KUPLO AOYO TIEMAXUOHEVA TOIXWHATA Agpaywywy, BUopa-
Ta 0€ PeYANOUC Kal HIKPOUG BPOYXOUC, UTTOTUNUATIKEG
ateAekTaoieg Kal mayideuon aépa evw 1o uPLONUA
ATTOTEAEL OTIAVIO EVPNUA AKOMA KAl OTIC OOPaAPOTEPEC
nepimtwoelc®. Ot Lee kal ouv umoypduuioayv Tn onuacia
NG Kuplapxiag KevtpoAoPidiakwy aANOIWOEWY, XOPAKTN-
ploTikou eupripnatog Tng HRCT og acBeveic pe doBua pe
ameAnNTIKEG yia ™ {wn mapo&uvoelg. Ot acBeveic avtoi
TTapouactdouv To XapAKTNPIOTIKO AUTO AKTIVOAOYIKO
€0PN-HaA TIIO GUXVA ATTO TOUG ACOUATIKOUG e METPIO N
ooBapd dobua kal pe mapdpoleg TIMEC amdepadng Kal
TTAXUVOELG TWV TOLXWHATWY BPOYXIKWY TOIXWHUATWV™.

Mpodopata SiamotwOnKe n cUCXETION PAEYHOVWSWY
pecohapNnTwy pe To BABUO TWV HOVIHWY SOUIKWY AANOLW-
OEWV OTOUC VEVOVEG TWV ACOUATIKWY aoBevwv. Anhadn
N eAaoTAon TwV MTUEAWY, N petaMonpwteivdon MMP-9, o
10TI-KOC avaoToAéag TN HeTalompwteivaonc (TIMP)-1 kat
N EUUEVOUCA OUSETEPOPIAIKE PAEYLOVH TWV AEQLAYWYWY
ouoyetiCovTal Pe TNV €KTaon TwV UOVIHWY OANOIWOEWY
mrou amnelkoviCovtat otnv HRCT Twv aoBevwv e AcOuad e,
OwVignola kat ouv aloAéynoav ta mpokAntd mtuehka 30
aocOpuatikwy acBevwy, 16 and Toug omoioug EMacyav amo
oofapd acBua. Alamiotwoav 6t euprjpata otnv HRCT
OTIWG Ol BPOYXIEKTACIEG, N TTAXUVON TWV TIEPIPEPIKWV
Bpoyxwv, To EpPUONUA KAl Ol TIEPIPEPIKES YPAUMOEIDEIC
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maxuvoelg ouoxetiCovtav pe to Babud tng amoppadng
TWV 0EPAYWYWV KAl TNG EAACTACNG TWV TTTUEAWVY OTO 0O-
Bapo doBua kat pe 1o Adyo MMP-9 /TIMP-1 (mtveha) oTo
7o Kat To cofapd acOua®. Ol Gupta Kal cuv pétpnoav
TIG S100TACELG TOU TUNUATIKOU Bpdyxou Tou Kopugaiou
TuAMaTog Tou 6e€1o0 Avw Aofou tou (RB1), Ta KAVIKA
XOPOKTNPLOTIKA KAl TOUG GAEYHOVWONG Sei-KTEG TwV MTTU-
é\wv o€ 99 cofapd aoBuatikoug aoBeveic kal 16 vyleig
eBehovtéc. O RB1 WA% cuoyxeTi{dtav KaAUTEPA E TNV
amé@Pan Twv POWV Kal TNV OUSETEPOPIALKA GAEYLIOVH
TWV AEPAYWYWV 0TOUC aoBeveic pe cofBapo acOua®. Ta
gupriHaTa €pyovTal o€ avtiBeon pe autd AAwV epeuvn-
Twv*, OTwg avapépOnkav Kal mponyouueva. Evoexopévwe
autn n avtigaon va opeiletal og peBoloyikeg Slapopéc,
N HETABANTOTNTA KAl TNV TIOIKIAOOP®ia Tou doBuatog
Kat TNV avadlapdpewon Twy agpaywywv. Eivat mpogavég
OTL XpelalovTal TIEPICOOTEPEC TIPOOTITIKEG PENETEC,.

O1 embpaoeic Tn¢ Oepanciag pe ICS oe aobeveic pe
oofapd acBua amotéAeoe AMO éva Tedio PENETNC UE TN
xpnon tn¢ HRCT. Ta euprjpata givat katl 5w avTikpouod-
peva. O1 Lee kal ouv €del€av pepIkn avaotpo®r Twv do-
MIKwv aAolwoewv otnv HRCT petd tn Oepameia pe ICS%.
Ot Bumbacea kat ouv é€dei€av 611 o1 aoBeveic pe cofapd
aoBua kat otabepr anmdéepaén Twv agpaywywv (FEV; peta
BpoyxodiaoTtoAn <50%) eppaviCav meploodteped PAAREC
otnv HRCT og oUyKpIoN HE auTOUG TTOU EiXav avaoTPEPIUN
anéepaén (FEV; yetd BpoyxodiaoTtoAr] >80%) mapoho mou
Bpiokovtav umd mapopoleg Beparmeieg kal mapovaialav
1ooduvaun ehdttwon tng moldtntag wne’'.

Ta mapandvw odnyolv OTO CUUTEPACUA OTI TA EU-
pnuata tng HRCT pumopoulv va GUOXETIOTOUV €MOIKOSO-
MNTIKA PE avTioTolka epyaotnplakd. Xuvenwg, n HRCT
pmopei va xpnotpomotnBei yla va cuoxetioel To coPfapo
AoOua Je TNV TTAXUVON TOU TOLXWHATOC TWV AEPAYWYWV
(remodeling)®#% kal tn dpacTtikdTNTA TWV PAPHAKWY
0TN SOUIKH AMOKATACTACH TOU TTVEUovVa®. EvTouTolC ot
KAIVIKEG eappoyEg Sev €xouv aflohoynBei emapkwg Kkat
O€ QVTIOTOLXIA HE TIG EPEVVNTIKEG EQAPHOYEC™.

‘O)ol ol aoBeveig pe cofapo acBua BepamnevovTal
gite pe vPnAég 860o¢lc ICS, gite UeE CUOTNUATIKA KOPTIKO-
otePoEldn'*?2, EvtouTolg mpotou ekivroel n Beparneia,
n Sidyvwon mpémnel va empPePaiwdei. H HRCT amotelei
TOAUTIHO HECO TIPOG AUTH TNV KateuBuvon®4, H xprion
¢ HRCT katd tn Siepevivnon Twv acBevwv pe dobua
€ival aKOUA TTIO OUCIACTIKH 0TO 0oRapPod AoBUa®. TuyKe-
Kplpéva voool ou urtoduovtal dobua pmopolv eUKoAa
va SlapopodiayvwoBouv pe tnv HRCT?. Ala-tapayég tng
TIVEUUOVIKNG APXITEKTOVIKNG Ol OTTOIEG UTTOPOUV VA ATTEL-
koviotouv otnv HRCT &ivat ot mapakdtw: To mavAoRidiako
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gU@UONUA (amavtdatal otnv ENepn al-avtiBpuyivng),
KUOTEIG (amavTwvTal 0Tn AEPPayYEIONEIOPUVWHUATWON 1
NV loToKUTTWON X), KEVTIPIKEC BpoyXlekTaaiec (Bpoyxo-
TIVEUUOVIKI aoTIEPYIANAWON UMmopei va TpokaAéael armo-
(PPOAKTIKN VOOO O€ VeapoUC aoBeveic). Abvatatl emiong va
QTIEIKOVIOTOUV XOPAKTNPIOTIKA OTIWG N Tayidevon aépa
Kal pikpoi 6oy, Ta o-moia evoexouévwe va odnyrnoouv
o€ 51ayvwaon vOoOoU TwV UIKPWVY AEPAYWYWY, OTIWG AUTH
¢ amo@PakTIKAG BpoyxtoAitidag (BO)®. Ztnv TeAeutaia
TIEPIMTWON TTAPOAO TIOU OPICHEVA EUPHIATA (TT.X. MWOATKS)
OTIavia TTaPATNPEOUVTAL 0TO AcBua (8%)%, n Slapopikn
Sidyvwon evdexopévwg va ivat SUCKOAN €181KA O€ VEOUG
evi-AIkeg kat madid®>*4, Eivat a§loonueiwto 6ti o€ aobeveic
pe ooBapd aobua n afoviki Topoypagia &g pmopei va
Eexwpioel pe akpiPela TNV amo@pakTikn Bpoyxlo-Aitida
amné 1o doBpa. Asdopévou 6Tl 0 0ploUOE TOu AcOUATOC
gival KAvikég, ToANG voonuata epAapfavouévng Kat
™G amo@PakTIKiG BpoyxtoAitidag, TAnpouv Ta KPITHPLa.
Q01600 N TaBoAOYOAVATOUIKH EIKOVA AUTWV TWV VOON-
MATWVY Sla@EPEL oNUAVTIKA armo auTr Tou epeic opioupe
oav acpa.

XapakTNPIoTIKA avapEéPoupe HEAETN OTNV oTToia
TO EVTUTIWOLAKO TTOCOCTO Tou 80% Twv acBevwv Tou
mapakolouvBouvTav o€ KAWVIKY] SUOKOAOU AoBuaToC Kat
SiepeuvnOnkav pe HCRT BpéBnkav va éxouv maboloyikd
€UPNATA OTA OTTOIA CUMTIEPIAAMBAVOVTAL: TTAXUVON TWV
agpaywywv (62%), Bpoyxlektaoieg (40%), kal eppuonua
(8%). OUTE N KAVIKA uTTOYia, OUTE Ol AVATIVEUOTIKEG SO-
KIpaoieg pmopovaoav va mpofAéPouy e akpifela onua-
VTIKEC AMNOLWOELG OTTIWG Ol BPOYXEKTATIEC Kal N TTAuvon
Twv agpaywywv. M’ autd ot Gupta Kat cuv MPOTEivouv
oMol ol aocBeveic pe cofapo acBua va e€etalovtal pe
aovikn Topoypa@ia®. ANOL EpEVVNTEC CUUTTEPAIVOUY
o1t N HRCT eival meplocotepo XpNolun otn Sdlepelivnon
TWV VOOWV TWV MIKPWV agpaywywvs. To cofapd acbua
ue otaBepn amégpaén givat Suokoho va Siagopodia-
YvwoOei amd tn xpovia amo@EAKTIKN TIVeUoVOTTABELq,
OUVETTWC XAPAKTNPIOTIKEG SOUIKEC AANOIWOELG OTTWG TO
KEVTPOAOPBISIOKO EUPUONUA UTopoLV va Bondricouv otn
S1dyvwon?s. Ot TEAEUTAIEG AVAOKOTTHOEI GUVIOTOUV TV
xprion TN HRCT otnv a&loAdynon Kat avTipeTwon Tou
oofapou doBuatoc'*, mapdAo Tou PO To TTAPOV Sev
uTTdpxouv oa@n Kpitnpta afloho-ynong”.

H a&lohoynon kat Beparneia cuvodwv MapayovTwy mou
EMAYOLV TIC TTAPO-EUVOELC KAL TNV ATTWAELD TOU ENEYXOU (TTY
KATIVIOUQ, lypopiTida) armoTeAOUV GN-HAVTIKO CUCTATIKO
NG AVTIMETWIONG Tou cofapou acBuatoc®. H HRCT
givat moAUTIHO €pyaleio TPOC auTr TNV KateLBuvon yla
TOV KAIVIKO 10Tp0o. AUTO GUVERN o€ KAIVIKN) aoBuatog
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ME HEYANO TOCOO0TO SUCKOAWV 0T Bepareia acBsvwy,
omou éylve emava&loAoynor Touc. Amo Toug 463 aoBeveic
ME avBekTIko AoBua, ot 185 umofAnOnkav oe HRCT kat
010 5% SilamotwOnke aNePYIKr] BPOYXOTIVEULIOVIKN
aomepyiNMwon?2%,

6. EPOTHMATOAOTIA

H GINA éxet mpoteivel ndn amo 1o 2006 pia véa mmpo-
oéyylon OTNV aVTIPETWTIION TOU AoOUATOG. ZUUPWVa JE
QUTH OTO E€MIKEVTPO TWV DEPATIEVTIKWY ATTOPATEWV*®
Bpioketal o é\eyxog Kat Oxt n BapuTnta Tou AcBuatoc.
H umoKelneVIKOTNTA, £iTE Ao TNV MAgUpPA Tou Bepdro-
VT0q, €ite amd autr Tou acBevouc amoTeAOVUCE TTAVTOTE
POBANpa otnv a&lohdynon Tou eAéyxou Tou doBuatoc.
AuTog gival o Adyog mou n GINA mpoTeivel Tn xpron mi-
KUPWHEVWY £pWTNUATONOYIWV yila TV a§loAéynaon tou
KAWVIKOU Aéyxou Tou AoBUATOC YE Hia avamapaywylpun
p€BoBo, £Tot woTe va PertiwBei n aloAdynon Tou eAéyxou
Tou aocBpatog kat va mpoaxBbei n oxéon Tou acBevoug pe
Tov emayyeApatia uyeiac. To TeAeuTaio amoTeAEl Kal To
TIPWTO amo Ta 5 cuoTaTIKA TNG Oeparmneiag Tou doBuatog'™.
AkoAouBouv apadeiypata EMKUPWUEVWY EPWTNHUATO-
Aoyiwv eAéyxou Tou AoBuaTog:

1. Asthma Control Test (ACT) (http://www.asthmacontrol.

Com)100-101,

2. Asthma Control Questionnaire (ACQ) (http://www.
goltech.co.uk/acq.html)'®?,
3. Asthma Therapy Assessment Questionnaire (ATAQ)

(http://www.ataginstrument.com)'®,

4. Asthma Control Scoring System'** kat
5. Childhood Asthma Control Test (C-ACT)'%.

H oUykpion twv otaBuiopévwv epyaleiwv eAéyxou
Tou doBuatog amétuxe va Seifel TNV EMKPATNON KATTOI0U
€vavTl Twv AAMwV'* kabw¢ to kKaBéva mapouaciale mheo-
VEKTAHATA Kal TIEPLO-PIopoUc'”. O1 Wallenstein kat cuv
mapouaciacav Tnv 1Icoduvapia Twv ACT kat ACQ écov
agopd tnv a&lomoTia, TNV yKupdTNTA, TNV aKpiPela
ENEYXOU KAl TNV AVTATIOKPLON Twv aoBevwv'®, OtHalbert
Kat ouv avaockomnoav tn BiBAloypagia kat exwploav 5
oTaBUIopéVa EpWTNUATOAOYIA, avdpeod Toug Ta ACT,
ACQ kat ATAQ. EmmAéov cupmépavav 6Tl OAa ival amo-
TEAEOUATIKA Kal a&1émoTa Kal emopévwe & umopouv va
TPOTEIVOUV KATIOL0 £vavTi Tou AAAoU'™. Ot KAIVIKO{ €Xouv
N SIAKPITIKH EUXEPELD VA XPNOIPOTIO 0oLV OTToLo £mOu-
MoUV avaloya e TNV eUKOAia, Tn S1a8ecuoTNTA KAl TNV
TTPOCAPHOOTIKOTNTA OTIC IO1AITEPEG TOUC AVAYKEC' %17,

Meydhoc aptBuog peAetwv aflohdynoe Tnv mpocap-
Hoyn TWV EpWTNUATONOYIWV O SIAPOPETIKEC EBVIKEC KAl
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KOWWVIKEG OPASEC Kal aTTESEIEE TNV ATTOTEAECUATIKOTNTA
KAl EYKUPOTNTA TOUC %13, Ta pwTNUATOAOYIA XPNOLO-
molnOnKav YeTappacpéva oe SIapopeg YAWooeg, aANA Kal
ota AyYAIKA o€ ayYAOQwvou¢ Ue Kataywyn and tnv Acia
kat amodeixbnkav anoteAeopatikd. Ot Kwang-Ha Yoo, kat
OuV TpoxWwpPNOoav éva Bripa mapamépa Kat ETETpePav
1o mpdtumo ACT, SnuioupywvTtag TNV KOPEATIKN ékdoon
TTOU AVTAVOKAOUOE TOV TOTTIKO TTIOAITIOMO Kal AVAYKEC.
H mpoomndBela ntav emrtuxng Kal To EPWTNUATOAOYIO
amodeixOnke amote-Aeopatikd'.

H aia Twv epwtnuatoloyiwv otnv KaBnuepvr KAL-
VIKN TPA&n Oev €xel akdua amodeixOei'. Ze mepiBailov
KAvIkNG Sokiprig To ACQ-5 (five-item version) @aive-
Tal va gival o guaiodnto otic alkayég Tou emmédou
eAéyxou Tou AoBuatog, o oUYKPIoN UE TOV TTIPOTUTIO
Slayxwplopo tng GINA og katnyopieg emmédwy eAEyxou.
EmmAéov mpoTipdTal OTIC TIEPIOOOTEPEC KAIVIKEC UEAETEC
mou a&loloyouv Beparneieg yia to acOpa. (mx SMART)'™4,
Mpoo@ata ol epguvNTEC TTETUXAV va TIPORAEPOUV TIC
MEMOVTIKEG TAPOEUVOELG ACOUATOC XPNOILOTIOIVTAG
1o ACQ. K&Be auv€non 1 Babuou oto okop cuoxeTiCeTal
He 50% avénuévo kivduvo mapd&uvong Tig 2 eBEouddeg
oV akohouBouv' .

H avaykn xpriong epwtnuatoloyiwv gival €kdnin
oto oofapo acBua. Xaunhdtepa emimeda eAéyxou Tou
aoBuatog cvoxetiCovtal pe auénuévo kivduvo duodpe-
OTWV A0OUATIKWY cLUBapdTwyY oL KupaivovTal amd Tn
N TTPOYPAUUATICHEVN ETTIOKEPN OTO TAKTIKO LOTPEIO, EXPL
TNV emkivduvn yia tn {wn mapo&uvon ota eneiyovta. Ta
ETMKUPWHEVA EPWTNHATOAOYIA BonBoUv Toug KAIVIKOUG
va Slakpivouv Toug aoBeveic pe mTwyo EAeyxo AoOuatog
oL XpPelaleTal TapEUPaoh, WOTE va amo@UYouv coPBapég
€MMAOKEG apyoTEPA'™®,

O1 gpeuvnTég €xouv OlATIOTWOEL 0TI Ol aoOevei¢ pe
oofapd acBua kat emkivouveg yia tn {wn mapofUvoelg
mapouctalouv TaBoAoyIKoUG UNXAVIGUOUG EAEYXOU TOU
QVOTIVEUOTIKOU KEVTPOU (EAATTWHEVN XNUEIOELAICONGia
otnv umo&ia) kal €-xouv eAatTwpévo aicOnua duonvol-
ac'""7, Eva eMKUPWUEVO EPWTNHATONOYIO EAEYXOU Eival
TOAUTIUO OTNV TIPWILLIN AVAYVWPLC TNG ATTWAELAG EAEYXOU
katTnv mpdAnwNng Sucdpeotwv cuPPapdTwy, oXeTI{opE-
VWV UE To acBpa.

‘Exel katadeikOei n onuacia Twv epwtnuatoloyiwv
oto coPapo acOua ota maidid. To C-ACT Tav avwtePo
0€ OUYKPLON E UTTOKELEVIKA agloAoynon oTov mpoaodt-
oplopo matdiwv amd tnv Kiva e pun eAeyxouevo nf mtwxda
eleyxopevo doBua mou Bpiokovtav kat og kivduvo co-
Baprc mapd&uvonc''®e. H xprion deutepou opiou oto
C-ACT pmopei vampoodiopioel maudid pe xapno emimedo
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eNéyxou Kal Kivduvo Kakng mpdyvwonc''.

Ot Lopes kat ouv e@apuélovtag Tig apyeg TG mopa-
YOVTIKNG avdAiuong édei€av o1 to FeNO, to ACQ Kal o
FEV; evOéxeTal va £XOUV CUPTTANPWHATIKO POAO OTNV
a&loAoynon tou eAéyxou Tou doBpatoc

Outatpoimou Siaxelpiovtal o cofapo doBua mpémel
mavta: va empePaiwvouv tn Siayvwon, va empefaiwvouv
TN CUPMOPYWON Kal va Sigpeuvolv ouvodd voonuata
OV Propei va emSeVWoouV To acBua'. EKTog amo ta
EMKUPWHEVA EPWTNHATOAOYI, EPWTNHATOAOYLA TTOU HE-
TPOUV TN CUUUOPPWON OTA PAPHAKA, GUVOSA vooriuaTa
(aM\epyIkn pviTida) Kat GANOUC CUUTTIEPIPOPIKOUC TTAPA-
YOVTEG (KATVIOUAQ) UITOPE( va amoKaAUPouV Ta aitia Tou
QVETTAPKOUG EAEYXOU TOU AoBaTOC Kal va BonBricouv Tn
Slaxeiptor Tou. O AT ENeyX0G TOU AoBuatog ocuvdeTal
ME TN pwiTida, To KATVICUA KAL TN XAMNAr CUPPOPPWon
otn QappakoBepaneia. H Tautomoinon Twv mapamavw
mapayovtwy Ba umopouoe va mpayuatomnolndsi péow
gpwTnUatoloyiou mou propei va eloaxBei oTnv KaBnue-
pwvn KAVIKA Tpaén''. QoTo00, €11 TOU TAPOVTOC UTIAPXEL
EMNEIPN AVTIKEIUEVIKWV HETPACEWY TNG CUMUOPPWONG
otn Bepaneia kat Tou MAGvou SpAcn  yla ToV EAEYXO TOU
aocBuatoc'®,

2YMMEPAZMATA - MPOONTIKEZ NATO
MEAAON

H xprion un emepaTikwyv PHeBOSWV eMTPEMEL TNV
KaAUTEPN Katavénon, diayvwon kal Bgparmeia tng Su-
OKOAN¢ Katnyopiag tou cof3apol acBbuatoc. H guko-
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Aia pétpnorg tou FeNO to KaBlotd évav EAKUCTIKO, Un
eneUPaTko Blooyiko Seiktn, o omoiog amodeixTnKe OTL
BonBdael otn Sidyvwon tou cofapol acbuatog Kal Tov
€NEYXO TNC CUUUOPPWONG oTn Depareia e ELOTIVEOEVA
otepoeldn. MNa va eKTIUNoouUE To pdAo Tou 0N PeATiwon
TOU gAéyxOU TOU AoBATOG amaltouvTal TTEPIOOOTEPES
peNéTeC o€ emAeypévoug MANBUOHOUC oL oTroiol MO TEV-
€1a1 011 0 BonOnBouv. H pétpnon tou FeNO mBavétata
Va XPNOIPEVEL OTN TTPWIUN S1dyvwon Twv aoOuaTIKWY
napofUvoewy, WoTe va 00&l éykalpa KATAANAN aywyn
Kal EMiONG UIOpPEi va gival évag Xproipog TPOTmog LETPN-
ong TNC avTiotaong ota KopTi-koeldn, kabw¢ To FeNO
avtamokpivetal dueoa (Uéoa o wpeg) otn Bepaneia pe
glomiveoeva otepoeldn. H avtiotaon ota KopTikoeldn
€ival TTOAU onpavTIKA Tapd-peTpog o€ aoBeveic pue ooPa-
P06 acOua kal acBuaTikoUg Tou Kamvi{ouv. XTo HENNOV
eAmiCoupe va BpeBolv @Aapuaka mou va 6ToXEUOUV 0TV
avtioTaon oTa KOPTIKOE-01) Ki EMopéVwe n duvatotnta
VA TOCOTIKOTIOINOE QUTH N TTAPAUETPOC, KaBioTaTal TTOAD
OnNUAvTIKN. H xprion KivTwy HIKPWY CUCKEUWV METPNONG
Tou FeNO éxel eme-kTeivel TN SuvVATOTNTA LETPNOEWV WG
YEVIKOTEPN TIPOKTIKK KAL OTO OTIITL, AV KOl AKOUN TO KOOTOG
TOUC TIG KOBIOTA amayopeUTIKEC. XTo HéNoV mBavdTata
va umdp-Eet SuvatoTnTa yia TNVOTEPEC Kal IKPOTEPEC
OUOKEUEC ol omoieg Ba pmopouv va xpnotpomnoindolv
oTo omitt'*.
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SUMMARY. Many non invasive measurements are available that can
help in the diagnosis, assessment and treatment of severe asthma.
The fraction of exhaled nitric oxide (FeNO) helps in identification
of severe asthma phenotypes, assessment of asthma control and
detection of types of asthma that will benefit from treatment with
corticosteroids or that will need tailored therapy with new drugs.
Induced sputum examination is used mainly for distinguishing
between the eosinophilic and other phenotypes, and for the
monitoring of treatment. High resolution computed tomography
(HRCT) of the chest helps to confirm the diagnosis of severe asthma
and to detect underlying diseases, and is useful for monitoring
airways remodelling. Questionnaires are used in the assessment of
asthma control. Other methods, such as the electronic nose (e-nose)
and exhaled breath condensate show promise of being useful. These
non-invasive methods are very important in the assessment and
management of severe asthma, taking into account that although
asthmais generally a benign disease, severe asthmais very difficult
to treat and requires constant monitoring. Invasive methods have
limited utility for severe asthma monitoring since they are not suitable
for repeated sampling. Pneumon 2011, 24(4):430-444.

INTRODUCTION

Severe asthma is a heterogeneous disease that continues to be poorly
understood and frustrating to treat'. Patients with severe asthma consume
disproportionately the health care resources incurred by asthma, partly
because severe asthma comprises a part of asthma that is still not well
understood and is difficult to manage.

The approach to severe asthma should have at least three components:
(a) confirmation that the disease is definitely asthma, (b) evaluation of con-
founding/exacerbating factors, and (c) evaluation of the asthma phenotype,
as in severe asthma a variety of totally different phenotypes merge’. This
review of the non-invasive tools used in the diagnosis and assessment of
asthma delineates the settings and the ways in which they can help in the
understanding and implementation of these three components in the
investigation of severe asthma, regardless of their limits and confounding
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factors. Their contribution to the treatment and monitor-
ing of severe asthma is also covered.

NON-INVASIVE ASSESSMENT OF ASTHMA
PHENOTYPES

Asthma is a complex of multiple, separate syndromes
that overlap, and thus identification of the asthma phe-
notypes represents a major challenge in the current
management of asthma. This represents an urgent need
in the case of patients with persistent and difficult-to-treat
disease, where the phenotypic diversity is greater This
heterogeneity is expressed in the variety of different un-
derlying disease mechanisms and treatment responses in
severe asthma. Airway inflammation is a key component
of severe asthma and its pattern is very heterogeneous,
which is why inflammation-guided management is more
effective in patients with severe asthma. In this group, the
standard recommended treatment appears not always to
lead to satisfactory asthma control, and an individualized
approach, tailored to the separate phenotypes, is needed.
Non-invasive measurement of airway inflammation facili-
tates the effective investigation of this diversity, enabling
appropriate targeting of treatment.

A range of sampling procedures and biomarkers is
available for the non-invasive assessment of airway inflam-
mation in severe asthma. Biomarkers of inflammation in
severe asthma can be sampled in a variety of biological
specimens, including induced sputum, exhaled breath,
peripheral blood and urine, using a variety of sampling
procedures?, Each of these procedures has distinct perfor-
mance characteristics in terms of ease of collection, repro-
ducibility, safety, and cost of collection and measurement.
Non-invasive methods for assessing airway inflammation
in severe asthma are actually the only methods that can
be used in everyday clinical practice, since the invasive
techniques, such as bronchial biopsy or bronchoalveolar

MINAKAZX 1. Non invasive evaluation of severe asthma
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lavage (BAL), are not suitable for repeated sampling, and

thus not practical for monitoring. Non-invasive methods

for the assessment of inflammation in patients with se-

vere asthma have been developed to address this need.

These measurements involve the assessment of cells and

mediators in body fluids, and quantification of exhaled

gases such as nitric oxide (NO), with the exhaled NO frac-

tion (FeNO), and volatile organic compounds (VOCs) in

the exhaled breath condensate (EBC), measured using

the electronic nose (e-nose). Techniques of non-invasive

assessment of severe asthma analysed in this review

include the following:

1) Fraction of exhaled nitric oxide (FeNO).

Induced sputum analysis

Exhaled breath condensate (EBC).

Electronic nose (e-Nose).

High resolution computed tomography (HRCT)

Questionnaires

Asillustrated in Table 1 in synopsis, these procedures

can help in all aspects of the study of severe asthma.
The use of these non invasive parameters is based on

documentation of clinical and research evidence of their

relationship with severe asthma.

w N

U

oL

FRACTION OF EXHALED NITRIC OXIDE (FENO)

FeNO is the most extensively studied of the exhaled
gas concentrations that are used for the assessment of
airway inflammation*®. Measurement of FeNO has been
found to be highly reproducible, well-tolerated, safe,
relatively quick and simple to perform, and the necessary
equipment is becoming more affordable3®.

The evidence supporting the rationale behind the
concept of using FeNO as a guide in the diagnosis and
management of asthma include: (a) Increased FeNO in
patients with asthma is highly correlated with eosino-
philic airway inflammation, (b) The use of inhaled corti-

Confirmation  Evaluation of confounding/  Evaluation of asthma Assessment  Asthma
of diagnosis exacerbating factors phenotype of treatment  Control
Chest HRCT scan + +
Questionnaires
Induced sputum + + + +
analysis
FeNO + + + +

HRCT = high resolution computed tomography, FeNO = fraction of exhaled nitric oxide
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costeroids (ICS) in asthma results in a fall in FeNO, and a
dose response relationship is observed between ICS and
FeNO, (c) Raised FeNO predicts steroid responsiveness in
patients with non-specific respiratory symptomsS. Thus,
monitoring of FeENO may also guide asthma treatment
in clinical practice.

FeNO in the identification of asthma phenotypes

As emphasised above the identification of phenotypes
represents a major challenge in persistent and difficult-to-
treat asthmaZ® There is no standardized method, however,
for defining asthma phenotypes’. The most recent main
studies relating FeNO to the identification of asthma
phenotypes are reviewed below.

Schleich and co-workers showed in a retrospective
study that FeNO values of =241 ppb were able to identify
the presence of sputum eosinophilia (=3%), with reason-
able accuracy (sensitivity 65% and specificity 79%)2. The
threshold for the identification of the eosinophilic pheno-
type varies according the dose of ICS, atopy and current
smoking®. In a recent cross-sectional study, Tseliou and
colleauges demonstrated that FeNO levels of >19 ppb
were associated with a sensitivity of 0.78 and a specific-
ity of 0.73 for sputum eosinophilia, while FeNO levels of
<19 ppb were associated with a sensitivity of 0.63 and
specificity of 0.90 for sputum neutrophilia, irrespective of
the presence of eosinophils®. Thus, in patients with severe
refractory asthma, FeNO threshold values can identify
those with predominant eosinophilia or neutrophilia.
These two studies have provided strong evidence for the
use of FeNO for the prediction of sputum cell counts in
patients with asthma.

In a population of patients with severe refractory
asthma, Silkoff and co-workers used FeNO measurements
to identify the persistent eosinophilic phenotype °. FeNO
values of >72.9 ppb were associated with a sensitivity of
0.56 and a specificity of 1.0 for the identification of tis-
sue eosinophilia, regardless of steroid therapy ' thus, a
subgroup of patients with severe refractory asthma with
persistent eosinophilia was identified by FeNO measure-
ments, despite steroid therapy. Further studies will be
needed on the use of FeNO in monitoring response to
treatment over time in subjects with severe refractory
asthma. Van Veen and colleagues investigated in 98 pa-
tients with severe asthma the predictive value of inflam-
matory markers, namely exhaled NO, blood and sputum
eosinophils and bronchial hyperresponsiveness (BHR)
for the decline in forced expiratory volume in 1 second
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(FEV4), over 5 years''. The results of this study showed that
patients with high FeNO levels (>20ppb) and normal lung
function at baseline (FEV;, =80% predicted) had a 90%
risk of having an accelerated decline in lung function (225
ml/year), compared to 30% in those with FeNO levels of
<20 ppb at baseline. The study demonstrates that FeNO
measurements can help to identify patients with severe
asthma who are at risk of developing persistent airflow
limitation and who might benefit from novel asthma
treatment or individualized treatment strategies'.

In study reported in 2010 by the Severe Asthma Re-
search Program (SARP) of the National Heart, Lung and
Blood Institute (NHLBI), 5 different phenotypes of severe
asthma, as defined by the American Thoracic Society (ATS),
were distinguished, using cluster analysis. The FeNO did
not differ among the 5 identified clusters, in contrast
to sputum eosinophils and neutrophils 2. Focusing on
FeNO in the same SARP cohort, Dweik and co-workers
showed that neither FeNO levels nor the proportion of
patients with increased FeNO values (i.e. >35 ppb) differed
between patients with non-severe and severe asthma,
despite the higher doses of corticosteroids being taken
by the latter'. High FeNO values in patients with severe
asthma identified those patients with more severe airflow
obstruction, BHR and hyperinflation, and were associ-
ated with the most frequent use of emergency care, in a
retrospective analysis, possibly identifying patients with
more severe disease in clinical practice '* The researchers
concluded that grouping of asthma by FeNO provides an
independent classification of asthma severity, and that
among patients with severe asthma this grouping identifies
the most reactive and troublesome asthma phenotype.

The value of measuring FeNO in patients with severe
asthma and the way these values should be incorporated
in the clinical work-up and guidance of these patients
is not yet completely clear. High FeNO levels persist in
subgroups of patients with severe asthma who are on
high doses of oral corticosteroids or ICS, which might
be due to relative steroid resistance, persistent systemic
eosinophilic inflammation or continued inflammation in
regions of the airways which are not effectively reached by
ICS, such as the nasosinal region or the peripheral airways.

FeNO and asthma control, prediction of steroid
responsiveness, steroid reduction and exacerbations

The management of severe asthma requires care-
ful and ongoing evaluation in order to assess the state
of the disease, its response to treatment and possible
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complications. As is well known, the Global Initiative for
Asthma (GINA) has proposed a new approach to asthma
management, with asthma control being the focus of
treatment decisions'. It is also known that patients with
severe disease are those in whom asthma is less well
controlled, and thus an individualizedapproach, tailored
to separate phenotypes is needed. The role of FeNO in
the management of severe asthma in patients with an
established diagnosis of asthma has been evaluated in
numerous studies.

An early study on a small population provided evidence
that eosinophilic airway inflammation, as evaluated by
induced sputum examination and FeNO, may precede
the onset of symptoms, and thus the loss of asthma
control, during steroid reduction'. More than 5 years
ago, based on a placebo-controlled study, Smith and
co-workerssuggested that FeNO values of >47 ppb are a
robust predictor of responsiveness to corticosteroids in
patients with undiagnosed respiratory symptoms, inde-
pendent of the diagnostic label'®. In a more recent study
thatimplemented steroid withdrawal for the identification
of eosinophilic and non-eosinophilic asthma, Cowan and
colleagues showed that FeNO is a predictor of steroid
response in both types of asthma, despite the absence
of eosinophilia in the non-eosinophilic form, providing a
complementary role for FeNO in that setting'’.

Prospective studies in paediatric populations have
suggested that high FeNO values may also predict loss
of asthma control during steroid withdrawal''®; with
similar or even better performance than induced sputum
eosinophil counts™. This was not the case in adults, in
whom FeNO was not predictive of loss of asthma control,
in contrast to increased sputum eosinophil counts®', It
appears, therefore, that in the adult setting, FeNO may
not be as useful as sputum eosinophils for monitoring
“safe” steroid reduction. Several studies have evaluated
FeNO in relation to prediction of loss of asthma control
and subsequent exacerbations. In a cross-sectional study
of 174 adults with asthma, Lopes and colleagues imple-
mented principal components factor analysis to show
that FeNO, the Asthma Control Questionnaire (ACQ) and
FEV: may have complementary roles in the evaluation of
asthma control 2. In a cross-sectional study of 134 patients
with asthma from a tertiary hospital asthma clinic, FeNO
was not found associated with uncontrolled asthma, as
evaluated by ACQ scores =1.5, in contrast to sputum eo-
sinophils and methacholine airway hyper- responsiveness
(AHR) %, In contrast, in a prospective study with post-hoc
analysis, Michils and co-workers showed that a single
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measurement of FeNO of >45 ppb is related to poor
asthma control, with a negative predictive value (NPV) of
88%?24 this relationship was more marked in steroid-nave
patients, and blunted in patients receiving high doses of
ICS?*. In the same study, a reduction in FeNO by 40% was
associated with optimization of asthma control (NPV 79%),
whereas an increase of 30% was associated with loss of
control (NPV 82%), but this was blunted in patients receiv-
ing high doses of ICS?*. The same authors subsequently
showed that in people with asthma who were smokers a
decrease in FeNO of >20% in two consecutive measure-
ments precluded of asthma control improvement (NPV
72%), while an increase in FeNO <30% was unlikely to
be associated with deterioration in asthma control (NPV
84%) . The ability of FeNO to predict changes in asthma
control was lost in patients receiving high doses of ICS.
In a more recent study, Papaioannou and co-workers,
an increase in FeNO >30% was highly predictive of loss
of control, with a positive predictive value (PPV) of 89%,
while an increase of <20% was unlikely to be associated
with loss of control (NPV 81%)2. In addition, in patients
with coexisting allergic rhinitis, which is another signifi-
cant confounder in the evaluation of FeNO, an increase
in FeNO levels >40% from baseline was highly indicative
of loss of asthma control (PPV 92%)%. These data suggest
that serial measurements of FeNO may have an important
role in the evaluation of asthma control, in contrast to
single measurements, that are of limited usefulness in
the general population.

An earlier study had shown that increased FeNO lev-
els predict the development of asthma exacerbations in
the two weeks following the initial evaluation?. Subse-
quently, Gelb and co-workers showed, in a population of
44 patients with asthma followed for 3 years that those
with FeNO values =28 ppb had a relative risk of 3.4 for a
subsequent first exacerbation (PPV 77%, NPV 87%)%.These
results provided evidence of the complementary roles of
FeNO and FEV, in the stratification of patients at risk for
subsequent asthma exacerbations®. In a recent study of
Pérez-de-Llano and co-workers study, 102 patients with
suboptimal asthma control underwent a stepwise increase
in their asthma treatment consisting of a combination of
high-dose ICS and a long-acting 3,-agonist (LABA) for one
month. The patients were asked to return one month after
the increase in medication?, at which time those whose
asthma remained uncontrolled received additional oral
corticosteroids for another month, followed by a final
examination one month later. Of the patients in this study,
48% did not achieve control, despite receiving the best
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available treatment and optimal management efforts.
The addition of oral prednisolone led to a modest 7%
increase in the percentage of well-controlled asthma. In
the study, FeNO was an excellent marker for predicting
therapeutic response; with a cut-off value of 30 ppb for
FeNO, the test showed sensitivity of 87.5% and specificity
of 90.6% for the identification of the patients who would
benefit from the stepwise treatment strategy to achieve
control. The authors conclude that this biomarker can not
only identify patients with difficult-to-treat asthma, but
also predict those who will respond to steroids (maximal
step-up therapy with inhaled, and subsequently oral), and
thus achieve optimal asthma control, proving its clinical
utility. Based on these findings, FeNO appears to have a
role in the identification of patients who may benefit from
intense treatment with corticosteroids, possibly providing
an opportunity for minimization of steroid-related adverse
effects and unnecessary drug costs in non-responders’=°,

In conclusion, FeNO levels are similar in severe and
non-severe asthma'*"34indicating that FeNO cannot be
used to detect severe asthma, although it may have a role
in defining subtypes of severe asthma, as described above®.

2.INDUCED SPUTUM

Sputum induction is a semi-invasive method, less
invasive than bronchoscopy with BAL and biopsy. It has
been accepted in the non-invasive category of methods
and isused to determine the characteristics and intensity
of the lower airway inflammatory response in asthma. It
has notable advantages over exhaled NO. The main limi-
tation of induced sputum is that results are not available
immediately and that the specimens need to be examined
in a specialized laboratory. Sputum processing provides a
differential cell count which enumerates the eosinophils
and neutrophils.

It should be remember that the induced sputum pro-
cedure carries risks, especially in severe asthma with low
FEV:.Inhalation challenges may cause excessive broncho-
constriction with subsequent suffocation, particularly in
patients with severe asthma. As sputum induction entails
repeated inhalations with hypertonic saline, strict precau-
tions have to be taken when performing these procedures.
Factors affecting safety during induced sputum testing
are listed in Table 2.

Alow FEV; is a relative contraindication to performing
sputum induction in patients with asthma. There is no
guarantee of a safe procedure in any patient, as sudden
and severe bronchospasm may occasionally develop
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TABLE 2. Factors affecting safety during sputum induction

1. Airflow limitation before induction

2. Degree of asthma control

3. Previous (over)use of short-acting bronchodilators
4. Pre-treatment with short acting B-2 agonists,

5. Concentration of the saline solution

6. Nebuliser output

7. Duration of saline inhalation

8. Frequency of lung function measurements during the pro-
cedure

during sputum induction even in those with normal
lung function and after pre-treatment with a 3,-agonist®.
The precise cause of this excessive bronchoconstriction
is not known, but widespread mast cell degranulation
and extensive stimulation of afferent nerve endings have
been postulated. Poor asthma control, in particular if as-
sociated with overuse of (,-agonists during the weeks
before sputum induction has been shown to be a risk
factor®’28. Overuse of short-acting 3.-agonists has already
been suggested as potential predictor of excessive airway
narrowing in patients with exacerbations of asthma®.
The key points of a 2002 European Respiratory Society
(ERS) taskforce, which reviewed and summarized to the
ways of significantly attenuating the risk of excessive
bronchoconstriction* are: (a) apply standard operating
procedures, including details of safety and hygiene precau-
tions; (b) be aware of the degree of asthma severity and
current clinical stability of all volunteers; (c) premedicate
with 200 mg salbutamol; (d) record the pre- and post-
bronchodilator FEV;; (e) monitor airflow regularly during
induction, and (f) always stop if FEV; falls >20% from post
bronchodilator baseline value; (g) use a modified protocol
for subjects with severe asthma®’. The ERS taskforce rec-
ommends starting with 0.9% NaCl sterile saline solution,
performing induction for 30 sec, 1 min, and 5 min (FEV;
after each period). If this is unsuccessful, an increase to
3%, and induction for 30 sec, 1 min, and 2 min is recom-
mended, and if there is still no success, further increase
to 4.5% and induction for 30 sec, 1 min, 2 min, 4 min and
8 min. Delvaux and colleagues found that the addition of
400pg inhaled salbutamol through an ultrasonic nebuliser
markedly improves bronchoprotection against saline
induced bronchoconstriction in patients with moderate
to severe asthma undergoing sputum induction, without
affecting cell counts and inflammatory markers*'. It is
recommended, however, to keep the nebulisation and



PNEUMON Number 4, Vol. 24, October - December 2011

pre-treatment protocol consistent from subject to subject
and over repeated challenges in the same individual.

Although it is not recommended though to use a
spontaneous sputum sample in research studies because
of lower cell viability and poorer quality of samples (and
preparations) compared to induced sputum# it could
be used for high-risk patients with severe asthma, who
often produce spontaneous sputum. As the inflammatory
cell profile and mediators in spontaneous and induced
sputum are similar, if the patient is not able to undergo
sputum induction, the findings in spontaneous samples
can be used in the analysis*.

In conclusion, sputum induction can be safely con-
ducted even in severe asthma if done very carefully. Sample
analysis and interpretation, however, may be difficult.

Phenotyping severe asthma by sputum cell counts'®
The eosinophilic phenotype

Sputum eosinophilia is a feature of asthma, and some
studies have reported a significantly greater increase in
sputum eosinophil numbers in severe asthma than in
moderate asthma**, One-half to two thirds of patients
with severe asthma have persistent eosinophils in the
large airway tissues, despite continued high-dose sys-
temic and inhaled steroids'. The presence of eosinophils
may represent a subtype of severe asthma character-
ized by a higher level of active symptoms, lower FEV;,
and a greater likelihood of exacerbations and near-fatal
events, than subtypes without eosinophils’. Recently the
phenotypes of severe asthma have been explored using
cluster analysis®*. This analysis identified two clusters
unique to refractory asthma, according to the criteria
of the American Thoracic Society (ATS)”*, which were
characterized by marked discrepancy between the day-
to-day clinical expression of the disease and eosinophilic
airway inflammation.

Other studies however, do not show that sputum
eosinophilia is a distinguishing feature between severe
and non severe asthma33'447_ This lack of consistency
in research findings may be explained by the following:

a) Severe asthma consists of many heterogenic phe-
notypes.

Different definitions of severe asthma are used in dif-
ferent studies [i.e., ATS Workshop on Refractory Asthma,
Global Initiative for Asthma (GINA)].

The sputum eosinophil count is influenced by smok-
ing and by adherence to corticosteroid treatment. This
is why studies that include ex-smokers, or that directly
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assess adherence and exclude non-adherent patients,
do not show that an elevated eosinophil percentage is
specific for severe asthma3',

Recent evidence suggests that the macrophage colour
on stained sputum slides reflects the eosinophil load,
which is increased in severe asthma, even in subjects
without current sputum eosinophilia®.

The neutrophilic phenotype

In some cases, when there is an absence of eosinophils,
there may be an increase in neutrophils. Neutrophilia is
not always exclusive for the absence of eosinophils, and
the two cell types may be present concomitantly '. An
increase in sputum neutrophils is frequently observed
as a distinguishing feature of severe asthma®¢%°, and has
been seen in patients with severe/difficult asthma on
high doses of inhaled/oral steroids®®¢'. The mechanisms
of this neutrophilic inflammation are not clear, nor are
the clinical implications, but the possible explanations
could be summarized in the following:

a) Corticosteroid therapy increases neutrophils. Pa-
tients with severe asthma require treatment with high
doses of ICS or oral corticosteroid, either as daily main-
tenance therapy or in frequent bursts for exacerbations.
Neutrophils may thus be the only “residual”indication of
inflammation, with the steroids having effectively reduced
the eosinophils®, It is also known that steroids suppress
neutrophil apoptosis®, so the treatment of severe asthma
itself may increase the numbers of neutrophils®.

b) The mechanism of sputum neutrophilia in severe
asthma involves the release of the potent neutrophil
chemokine, interleukin-8 (IL-8)°¢*8, as along with increased
recruitment of activated neutrophils from the blood®.

¢) Neutrophilicinflammation may be an expression of
a different disease, such as bronchiolitis obliterans (BO) ¢,

Airway neutrophils in severe asthma are activated and
release increased amounts of myeloperoxidase (MPO)
and leukotriene (LT) B4,

Studies have been conducted to find out which inflam-
matory markers are specific to severe asthma. In addition
to the changes in mediators found as part of the cellular
inflammation in severe asthma, such as in IL-8 and LTB4,
arange of mediator changes indicate activation of other
biological systems in severe asthma. In addition, the
levels of osteopontin (OPN) in the sputum supernatant
of patients have been found to be higher in those with
severe asthma than those with less severe forms of the
disease’. OPN is associated with mediators involved in
both the inflammatory and remodelling processes, such
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as TGF-f31,IL-13 and cysteinyl LT, only in severe refractory
asthma. None of the soluble markers have been systemati-
cally evaluated for their prediction of treatment response
or future risk in severe asthma.

Tailored treatment for severe asthma based on
phenotyping

Patients with severe asthma need to be treated with
corticosteroids. Dose titration traditionally is effected
by assessing the clinical response to treatment and at-
tempting to define the lowest dose of ICS that maintains
control. Although this approach is effective for many
patients, there is evidence that the use of the induced
sputum eosinophil count to titrate treatment results
in a lower exacerbation rate with no overall increase in
medication®%, The benefits of sputum eosinophil directed
management are more clearly seen in patients with severe
asthmab®. Traditional symptom guided management may
lead to over- or undertreatment of the severe asthma
phenotypes, leading to a poor outcome. Retrospective
analysis of an earlier study®%> showed that inflammation
guided asthma management enabled identification of
these phenotypes and facilitated appropriate targeting of
treatment. In the inflammation predominant cluster, the
main benefit of this approach was a reduction in severe
asthma exacerbations while in the symptom-predominant
cluster excess corticosteroid treatment was avoided®. At
least 50% of patients with severe asthma, however, have
very little identifiable inflammation, and for them this
approach is not feasible.

The clinical subtypes of severe asthma include: fre-
quent severe exacerbations, poor control, incompletely
reversible airway obstruction (IRAO), and asthma with
near-fatal attacks (brittle asthma). Non-invasive markers
have been related to certain of these subtypes?.

Sputum eosinophilia in severe asthma is associated
with a clinically favourable short-term response to ICS%526,
The step-up in the corticosteroid treatment regime can be
from high-dose inhaled to oral*®, or from oral to parenteral,
corticosteroid?, but airway eosinophilia in severe asthma
can be refractory to corticosteroids. The mechanism of this
lack of response to corticosteroids appears to be related
to persistent IL-5 secretion. IL-5 is a potent cytokine that
promotes growth, differentiation and activation of eosino-
phils and also inhibits eosinophil apoptosis. Absence of
sputum eosinophilia thus indicates that the response to
corticosteroids will be absent or of low magnitude®, and
the eosinophil load as determined by macrophage colour
is associated with successful corticosteroid withdrawal *.
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Thereis also evidence of suppressed eosinophil apoptosis
in more severe forms of asthma*:.

Identification of the different inflammatory phenotypes
of asthma may be particularly important in relation to the
development of new highly selectiveimmunomodulatory
agents for the treatment of severe asthma where traditional
treatment is insufficient. Mepolizumab, a monoclonal
antibody to IL-5, is an effective inhibitor of eosinophilic
airway inflammation. Its preclinical development was de-
layed after disappointing findings on its effects on asthma
symptoms and lung function. This lack of evidence was
subsequently found to be due to the selection criteria of
study patients, which were based on physiological findings
rather than the presence of eosinophilic airway inflamma-
tion, and to the choice of outcome measures not closely
linked to eosinophilic airway inflammation. More recent
trials in patients selected by eosinophilic inflammatory
phenotype showed much more encouraging results from
the use of mepolizumab against asthma exacerbations.
It is apparent that eosinophilia in severe asthma can be
suppressed by specific monoclonal anti-IL-5 therapy, indi-
cating that IL-5 is related to severe asthma with refractory
eosinophilia, and such therapy is also associated with
significant reduction in severe asthma exacerbations®®’
in the eosinophilic severe asthma phenotype identified
by Haldar and colleagues ¢. There is also evidence for a
role of the eosinophil-active chemokine, eotaxin, in severe
asthma with eosinophilia®. Studies have not yet systemati-
cally assessed IL-5 and eotaxin levels in induced sputum
samples in severe asthma to determine whether or not
they might be useful markers of eosinophilic disease of
refractory eosinophilic asthma. There are certain techni-
cal difficulties that need to be overcome in the assay of
these cytokines using induced sputum supernatant®.

The degree of sputum eosinophilia has been linked
to exacerbation frequency in severe asthma (Table 3)%“¢,
Elevated FeNO does not appear to show the same relation-
ship to exacerbation risk®. Irreversible airflow obstruction
can develop in severe asthma, and may be detected in
up to 50% of cases*. This IRAO subtype of severe asthma
is variably related to FeENO®“® and sputum eosinophil
numbers, being not seen in some studies®, but reported
in others”'"!. Anti-IL-5 therapy for refractory eosinophilic
asthma led to a significantimprovement in FEV;, indicat-
ing that eosinophilia is linked to airflow obstruction in
the eosinophil subtype of severe asthma®. The mixed
granulocytic pattern appears to be more common in
severe asthma with IRAO*“2, Search has been made for
mediator profiles that might distinguish severe asthma
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TABLE 3. Relationship between severe asthma clinical subtypes
and inflammatory biomarkers

Clinical subtype Inflammatory biomarker

Poor asthma control Eosinophilia (IS)

Exacerbations Eosinophilia (IS)

Incompletely reversible airway Eosinophils, neutrophils,
obstruction mixed granulocytic
pattern (IS), oncostatin M (IS)

Near-fatal (brittle) asthma None identified

IS: Induced sputum

Adapted from Gibson et al, Noninvasive assessment of inflam-
mation in severe asthma European Respiratory Society Mono-
graph 2011; 51 Chapter 16, page 212

with IRAQ*4872,

Most granulocyte activation markers and inflamma-
tory cytokines did not identify the group with IRAO*,
Simpson and colleagues’ reported that levels of the
cytokine oncostatin M (OSM) were significantly elevated in
asthma with IRAQ. This is an important observation, since
bronchial biopsy studies have indicated the importance
of airway wall remodelling®'“® and neutrophilic inflam-
mation in severe asthma. OSM is a pleiotropic cytokine
with both pro-inflammatory and profibrotic actions that
might link the inflammation and remodelling pathways
in severe asthma. The levels of induced sputum markers
were not found to be different in the near-fatal subtype
of severe asthma™.

Treatments directed at airway smooth muscle hy-
pertrophy, such as bronchial thermoplasty (BT), may be
particularly helpful in the non-eosinophilic cluster.

Simpson and colleagues have shown that long-term
treatment with clarithromycin in patients with refrac-

TABLE 4. Inflammatory biomarkers in severe asthma
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tory asthma was particularly beneficial in patients with
the non-eosinophilic phenotype in whom macrolide
therapy was effective in reducing sputum neutrophil
numbers and improving quality of life (QoL) in severe
asthma (Table 4) 7071,

In conclusion, in severe asthma when the recom-
mended treatment does not achieve satisfactory control,
an individualized approach, tailored according to the
separate phenotypes, is needed.

3. EXHALED BREATH CONDENSATE (EBC)?

In severe asthma, acidification of exhaled breath can
be detected by a low EBC pH®. In addition, the levels of
a range of other markers are reported to be elevated in
the EBC of patients with severe asthma and poor control,
including RANTES”” and endothelin-178. There is need for
studies of EBC biomarker reproducibility, both within indi-
vidual studies and in replication of results across centres.

4. ELECTRONIC NOSE (e-NOSE)?

The pattern of exhaled VOCs can be assessed using the
e-nose® % The technique involves recognition of a pattern
of exhaled VOCs, detected using a biological sensor and
subjected to integrative analysis to yield a pattern, often
termed a smell-print. Although its use has not yet been
evaluated in severe asthma, this promising technology
is undergoing further investigation. The technique is
non-invasive and safe, but its reproducibility and utility
in severe asthma are not yet established.

5. HIGH RESOLUTION COMPUTED

Biomarker Sample Specificity for Severe Asthma Studies (N)
Eosinophils Induced Sputum Possibly Multiple
Neutrophils Induced Sputum Possibly Multiple
FeNO Exhaled Breath No Multiple
8-Isoprostane Induced Sputum Yes 1
Exhaled breath Yes 1
pH Exhaled Breath Possibly Multiple
IL-8 Induced Sputum Yes Multiple

FeNO: exhaled nitric oxide fraction.

Adapted from Gibson et al. Noninvasive assessment of inflammation in severe asthma European Respiratory Society Monograph

2011; 51 Chapter 16, page 212
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TOMOGRAPHY (HRCT).

Typical structural changes in the airways of asthma
patients, known as “airway remodelling”, may lead to
relatively irreversible airway narrowing, and are related to
the severity of the disease. Airway remodelling is charac-
terized by increase in airway smooth muscle mass, due to
hypertrophy and hyperplasia, mucous gland hyperplasia
and mucus hypersecretion, and increased vasculature
and thickening of the reticular basement membrane
(RBM), leading to airway wall thickening and narrowing
of the lumen™#, Study of airway remodelling requires
biopsies, preferably from open surgical procedures. This
would be extremely difficult to apply routinely in patients
with asthma, and much of the histological evidence is
derived from autopsies. Chest HRCT has been utilized in
the study of structural lung alterations in patients with
asthma over the last 20 years®'.

The correlation of asthma severity and the extent of
permanent abnormalities detected on HRCT of the lungs
of patients with both atopic and non-atopic asthma were
among the first observations®. Investigators were able to
confirm these initial findings objectively by measuring the
ratio of airway wall thickness to outer diameter (T/D) and
the percentage wall area (WA %), defined as wall area/total
airway area x 100. According to their findings, all groups
of patients with asthma (mild, moderate and end stage)
have greater airway wall thickening than normal (control)
subjects, but patients with more severe asthma have a
greater degree of airway wall thickening than those with
mild asthma®, Later investigators confirmed that perma-
nent alterations in lung architecture correlate with asthma
severity and duration. Some patients with asthma present
permanent changes with milder forms of the disease and
at earlier stages, and patients with reversible lung function
impairment may have irreversible changes in the lung ar-
chitecture?. Little and co-workers studied the association
of airway wall thickness in asthma, via measurements of
T/D and WA% in airways with a diameter >1.5mm, with
lung function and asthma severity. They confirmed the
positive association of asthma severity and airway wall
thickness, and showed an inverse association of airway
wall thickness with carbon monoxide (CO) gas transfer,
but found no correlation with FEV; or airway inflammation
as assessed by induced sputum examination and exhaled
NO measurement®. Park and co-workers confirmed that
the bronchial wall thickness in asthma is not correlated
with the clinical features, lung function or AHR.

HRCT evidence of other conditions, such as bronchi-
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ectasis, a mosaic pattern and emphysema, were more
common in patients with a prolonged history of asthma
and FEV,; <80%?®. Patients with asthma usually have thick-
ened airway walls, plugged large and small airways, sub-
segmental atelectasis, and air trapping, but emphysema
is rarely seen, even in the more severe cases®. Lee and
colleagues point out the significance of the HRCT finding
of prominence of centrilobular structures in patients with
near fatal asthma (NFA), which is more marked than in
moderate to severe asthma with similar FEV; and degrees
of bronchial thickness®.

Arecentinteresting finding is the correlation of inflam-
matory markers with the magnitude of the permanent
architectural distortion in the lungs of patients with
asthma. Sputum elastase, metalloproteinase (MMP)-9,
tissue-inhibitor metalloproteinase (TIMP)-1 and persistent
neutrophilic airway inflammation are associated with the
magnitude of abnormalities of the airways demonstrated
on HRCT scan®#, Vignola and colleagues assessed in-
duced sputum in 30 patients with asthma, 16 of whom
were suffering from severe asthma. They found that HRCT
scan abnormalities, including bronchiectasis, thickness
of peripheral bronchi, emphysema and peripheral linear
hyperdensities, were correlated with the degree of airway
obstruction and with sputum elastase in severe asthma
and with the sputum MMP-9 /TIMP-1 ratio in both mild
and severe asthma®®. Gupta and co-workers measured
the dimensions of the right upper lobe apical segmental
bronchus (RB1) and the clinical and sputum inflammatory
characteristics in 99 patients with severe asthma and 16
healthy control subjects, and found that RB1 WA% was
best associated with airflow obstruction and neutrophilic
inflammation of the airways in severe asthma®. The conflict
between these findings and those of other investigators
**may be due to various methological differences and to
the variability and diversity of asthma and lung remodel-
ling. Itis clear that further prospective and interventional
studies are needed in this field.

Lee and colleagues showed partial reversion of the
structural abnormalites on HRCT scanafter treatment with
ICS*°, Bumbacea and co-workers showed that patients
with severe asthma and fixed airflow obstruction (post
dilator FEV, <50%) had more HRCT airway abnormalities
than patients with reversible airflow obstruction (post
dilator FEV; >80%), despite being on similar treatment
and experiencing equivalent impairment in QoL°".

Such findings lead to the conclusion that HRCT is con-
structive in establishing correlations of severe asthmain
the research setting. It can be used to in order to correlate



PNEUMON Number 4, Vol. 24, October - December 2011

severe asthma and air wall thickening (remodelling)®8%%3
and to demonstrate the efficacy of medication in structural
restoration®, although the clinical implications of such
findings have not yet been validated®.

All patients with severe asthma need high dosage of
ICS or systemic steroids'*®?, but before they are placed
on such treatment their diagnosis should be confirmed.
The use of HRCT for the investigation of asthmais of great
value, and it is even more essential in severe cases®*®
Some conditions that can masquerade asthma can eas-
ily be differentiated by HRCT scan®, which can reveal
many disorders of lung architecture, such as panacinar
emphysema in a; antitrypsin deficiency, cysts in lym-
phangioleiomyomatosis, and central bronchiectasis in
ABPA that could result in an obstructive pulmonary picture
in young patients. It can also detect such features as air
trapping or small nodules that could lead to the diagnosis
of small airways disorders, such as BO®. Some of the find-
ings of BO (e.g., mosaic pattern) are also observed rarely
in asthma (8%)°%, which makes differential diagnosis
difficult, especially, in younger patients and children®>%4,
Some patients with severe asthma have changes on HRCT
scan that cannot be convincingly discriminated from
those of BO. Because the clinical definition of asthma is
primarily “physiological,” several diseases, including BO,
may meet the criteria for asthma, although the pathology
of these diseases may vary substantially from that which
is classically representative of asthma.

Of the patients attending a “difficult” asthma clinic,
80% had abnormal HRCT findings, including airway wall
thickening (62%), bronchiectasis (40%), and emphysema
(8%). Neither clinical suspicion nor measurements of
airflow limitation could reliably predict the significant
bronchial wall changes, and for that reason Gupta and
co-workers recommend that all patients with severe
asthma should undergo HRCT chest scan®, while other
investigators conclude that HRCT is most useful in the
investigation of small airways disease®’. Severe asthma
with permanent obstruction may be difficult to differenti-
ate from chronic obstructive pulmonary disease (COPD),
but characteristic imaging features (e.g., centrilobular
emphysema) may aid in the diagnosis®. Recent reviews
confirm the usefulness of chest HRCT in the evaluation
and management of severe asthma', although at present
there are no definitive criteria®. The evaluation and treat-
ment of confounding or exacerbating factors (e.g., sinusitis,
smoking) is also of great importance in the management
of severe asthma'®. HRCT can also contribute to this
aspect of asthma management, as shown in an asthma
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clinic with a high percentage of complex-to-treat cases,
where an extensive re-characterization of the patients
was conducted. Of a total of 463 patients with a diagnosis
of resilient asthma, 185 underwent HRCT, which led to
a diagnosis of allergic bronchopulmonary aspergillosis
(ABPA) in 5%°%>8,

6. QUESTIONNAIRES

The Global Initiative for Asthma (GINA) in 2006 pro-
posed a new approach to asthma management, with
asthma control, rather than asthma severity, as the focus
of treatment decisions®. Subjectivity on the part of either
the physician or the patient has always been a problem
in the assessment of asthma control'?, For this reason
GINA suggested the use of validated instruments for as-
sessing the clinical control of asthma in a reproducible
manner. This is intended to improve the evaluation of
asthma control and thus advance communication and
partnership between patients and health care profes-
sionals, which is the first of the 5 components of asthma
therapy'. Examples of validated asthma control instru-
ments (ACI) include:

1. Asthma Control Test (ACT) (http://www.asthmacontrol.
com)'oo,

2. Asthma Control Questionnaire (ACQ) (http://www.
goltech.co.uk/aca.html)'?,

3. Asthma Therapy Assessment Questionnaire (ATAQ)

(http://www.ataginstrument.com)'®,

4. Asthma Control Scoring System'®, and
5. Childhood Asthma Control Test (C-ACT)'%,

Comparison of the validated ACls has failed to show
clear predominance of one instrument over the others'%,
and each presented both advantages and limitations'”’.
Wallenstein and colleagues demonstrated the equiva-
lence of the ACT and ACQ regarding reliability, validity,
screening accuracy, and responsiveness'®. Halbert and
colleagues, in a review of the relevant literature identified
5 validated ACls,among which were ACT, ACQ and ATAQ.
They concluded that all the ACls are efficient and reliable
and that no one of them could be recommended over the
others'”. Most are short, easily administered and easy to
interpret, and clinicians can thus decide which ACl to use
according to practicality, availability and adaptability to
their specific needs'*'%’,

Alarge number of studies has validated the adjustment
of the AClIs to various different ethnic and social groups
and confirmed their efficacy and validity in a wide variety
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of settings'®'"3, Investigators have used validated ACls
in local languages (e.g., Greek, Portuguese, Spanish, etc.)
and also the English version in English speaking ethnic
groups (e.g., multiethnic Asian populations''®) and shown
that these version of ACls are effective. Kwang-Ha Yoo
and co-workers went one step further and modified the
standard ACT, producing a Korean version that reflected
local cultural background and also proved to be efficient''.

The value of ACls in clinical practice needs to be dem-
onstrated™. In a clinical trial setting the five-item version
ACQ-5 appears to be more responsive to changes in asthma
control than the standard GINA defined asthma control
categories, and is preferred in most asthma medication
clinical trials (e.g., SMART)''4. Recently, investigators were
able to predict future asthma exacerbations using the ACQ,
with each 1-point increase being associated with a 50%
increased risk of exacerbation in the following 2 weeks,
and proposed its in both clinical practice and trials'.

The need for using ACls is more evident in severe
asthma. Lower levels of asthma control are associated
with a growing risk of severe asthma associated events,
ranging from unscheduled office visits to severe exacerba-
tions that require emergency department management
or hospitalization. A validated ACI may help clinicians
to identify patients with poor asthma control requiring
intervention in order to avoid severe asthma related
complications'’>,

Investigators have shown that patients with severe
asthma who experience near fatal attacks have abnor-
mal respiratory control mechanisms such as reduced
chemosensitivity to hypoxia and blunted perception of
dyspnoea (both at rest and at the end point of various
forms of exercise)''®”’. A validated ACl may be a valuable
predictive tool for the physician attending such patients.

The importance of ACls in the monitoring of severe
asthma in children has been documented. The C-ACT was
found to be better than objective parameters in identify-
ing young Chinese children with uncontrolled asthma
at the lower levels of control, who were at risk for severe
asthma events''®°. The use of a second cut-off point of 12
in the C-ACT can identify children with the lowest level
of control, who are at risk for more serious outcomes'**.

Lopes and colleagues implemented principal compo-
nents factor analysis to show that FeNO, an asthma control
questionnaire (ACQ) and FEV; may have complementary
roles in the evaluation of asthma control 2.

Physicians who are responsible for the management
of severe asthma should always confirm the diagnosis,
confirm compliance and investigate comorbidities that
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may aggravate asthma'®. Apart from the validated ACI,
questions that measure adherence to medication regimes
(e.g., ICS), comorbidities (e.g., allergic rhinitis) and be-
havioural and environmental factors (e.g., smoking) may
reveal causes of poor asthma control, the modification
of which will help in the management of severe asthma.
Poor asthma control has been shown to be associated
with self-reported rhinitis, smoking and poor medication
adherence, and the identification of such factors through
a self-report questionnaire can be introduced into daily
clinical practice''. At present there is a lack of objective
measurements of adherence to medication and asthma
management plans %,

CONCLUSIONS - FUTURE PERSPECTIVES

Non-invasive assessment of severe asthma permits
better understanding, diagnosis and treatment of this
difficult entity. The ease of measuring FeNO makes it an
attractive, non-invasive biomarker, and it is already proving
to be useful in both diagnosis o asthma and monitoring
of compliance with ICS therapy'?. To evaluate its role as
an aid to the improvement of asthma control, further
studies are needed in carefully selected populations that
are likely to benefit. Monitoring of FeNO may be useful
in the early detection of exacerbations of asthma so that
appropriate intervention may be instituted earlier, and
it may also be a useful way of measuring corticosteroid
resistance, as FeNO responds rapidly (i.e., within several
hours) to ICS therapy. Corticosteroid resistance is an im-
portant feature in severe asthma and in patients with
asthma who smoke. In the future, forms of treatment
that target corticosteroid resistance may be developed,
in which case quantifying this defect will become impor-
tant. The introduction of hand-held monitoring devices
has extended the measurement of FeNO to the primary
care setting and home monitoring, although the present
expense of these devices may preclude their widespread
use. In the future, it may be possible to develop devices
that are cheaper, smaller, and readily available for home
monitoring'*.

Partitioning exhaled NO provides further information,
particularly about inflammation in the lung periphery,
and may be used in the future to study the effects of new
forms of treatment of peripheral inflammation in severe
asthma. Several new kinds of treatment at present un-
der development for severe asthma, and this technique
provides a non-invasive method of monitoring their
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anti-inflammatory profile'.

Looking to the future, phenotypic characterization will

undoubtedly become a crucial step in the management
of severe asthma, together with the delineation of the
pathophysiological and inflammatory mechanisms for
each phenotype. This kind of integrative approach will
need the help of all the non-invasive methods described
above, and will offer better prospects of developing the
target specific treatments that will be effective in specific
phenotypes of severe asthma.
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MEPIAHWYH. H diayvwon tou AcOpatog gival cuviiBwg EUKOAN Kat
ol mepPIoaoTEPOL aobeveic avtamokpivovtal otn Bepaneia. QoTo-
00, mepinmou 5 éw¢ 10% Twv acBevwv éxouv ZoBapd AvBioTtauevo
AcOua mou mapapével aVEMAPKWE EAEYXOUEVO TTAPA TN PEYIOTN
aywyn. EmmAéov, 1o Xofapo AcBua xapaktnpiletal amod peydain
ETEPOYEVELD KAl S1APOPETIKOUC patvoTummoug. O Tpoadloplopog Twv
e10IKWV avotumwy €xel 1d1aitepn onuacia dedopévou oTI pmopei
va odnynoel e KaAUTepn diayeipion TnG vooou Kat OepameuTiki
avtamokpion. Mepartépw, StayvwaoTtika mpofAfpara amoteAolv
10 AcBua oToug NAIKIwpEVOUE Kat ) Stagopomnoinan tou AcOpatog
amé ™ Xpovia Amo@pakTikr NMvevpovondOeia (XAN). I8iaitepa
0TOUG NAIKIWUEVOUC a0BEVEIC e AoOua, N avacTPEPIHOTNTA TG
ano@PAéNG TWV AEPAYWYWV LEWWVETAL, A€ ATTOTEAECHA Va gival
60okoAn n dragopikn diayvwon and tn XAI. To KATMVIoHA Kat N
ynpavon auvéavel tn Bpoyxikn unep-avtidpacTtikotnta (BYA) aAha
KAl TOV aplOuo Twv ouSETEPOPIAWV GTOUG AEPAYWYOUG, 0dNYwVTaG
0€ aKOpa peyaliTepn alyxuon 6Gov agopd Tov Slaxwpiopo Tov
AcBpatog and tn XAI. EmmAéov, umapyxel pia uroopdda acBevwv
pe XA, pe avaotpePiudtnta otn fpoyxodiacTtodn, avénpévo po-
vo&eidlo Tou alwTtou oToV EKMVEOHUEVO aépa Kal NWGIVOPIAa oTa
MTUENQ, EVW GUXVA pmopei va ekdnAwOei kat aunuévn Bpoyxikn
vnep-avtidpaotikdtnta otn XAl Ev KatakAeibi, n epappoyn auv-
oTNPWV S1aYVWOTIKWV KPITNPiwy, N aloAdynon Twv AEIToUpYIKWY
TIVEULIOVIKWV SoKIpactwv, TG BYA, kat tng atomiag, o€ GuvOUaoHO pe
e101KevéveG e€ETATELC OTTWG N aoVIKN Topoypagia Owpakog UWNANG
eukpivelag (HRCT), katn pérpnon e€ehypévwv BIOSEIKTWY, MTOPOUV
va gupBdailouv atn éykupn Sidyvwon tov copapol AdcOpatog Kat
TWV @avotunwv Tou. Mvevuwy 2011, 24(4):445-452.

EIZATQrH

ZUpewva pe Tic Aigbveic Odnyiec Tou AcBuatog n Sidyvwaon Tng vocou
BaciCetal oTNV Mapoucia TWV CUUMTWUATWY KAl TNV AVTIKEIUEVIKT LETPNON
NG avaoTpePINOTNTAC 0N BPoyXoSlaoToAN, Katd T omipopétpnon’. O éAey-
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XOG TNG AVACTPEPIUOTNTAG TNG AOPPAENG TWV AEPAYWYWY
Kal/n o €\eyXog NG PPOYXIKAG LUTTEPAVTIOPACTIKOTNTAC
amoTeNoLV e€IPETIKA TTOAUTIHA Epyaleia otn Siayvwon
TWV a00eVWVY HE KAIVIKO IOTOPLKO EVOEIKTIKO Yia dcBua’.

Ownieploodtepol aoBeveic pe AoBua €xouv Ama €wg
METPla vOoo TIou prtopei va eAeyxBei pe elomvedueva kop-
TIkooTePOELSN (ICS) og cuvbuaoud pe BPoyXoSIlaoTAATIKA
yla TNV avakoUu@Lon TwWV CUPMTTWHATWY Toug'. Ouwg, éva
UTTOOUVOAO TWV A0BEVWV e AoBUa Sev umopei va eMITUXEL
EMAPKN ENeYX0 TNG VOoOU, TApd TNV KATAANANAN Beparneia
n omoia mephapBavel uPnAég SOOEIC EIOTIVEOUEVWVY KOP-
TIKOOTEPOEIOWVZ3,

JUpQwva HE TIC TPOo@ATa SNUOCIEUUEVEG 0ONYieg
¢ Eupwnaikig Evwong yia ta kavotopa @Aappaka? n
umoouada pe 1o «Xofapo AvBiotduevo AcBua» Ba pémel
va Slakpivetal amod Toug aoBeveig pe «mPoBANUATIKO»
«&00oKoNo» AcBuaZ O 6poc «2ofapo AvBiotapevo AcBua»,
Ba mpémel va mpoopiletal uévo yla Toug acBeveic pe
AcBua oToug omoioug EVW Ol EVAANAKTIKEG SLAYVWOELG
£XOUV AMTOKAEIOTE(, Ta oLUVOSA vooruaTa €Xouv eAeyXOE,
ol empPapuvTikoi mapdyovteg éxouv apbBei (av BéRala
umdpxet duvatotnta), n CUPHdPPWon otn Bepareia
€xel eheyxOei, exeivol e§akolouBoulv va £xouv avemapkn
€NEYX0 TOL A0BUATOC 1) CUXVEC 00Bapég Tapouvoelg =2
avd €10¢, evw Aappavouv uPpnAég SOOELS EIOTIVEOUEVWVY
OTEPOEISWVY I CUOTNUATIKA KOPTIKOOTEPOEISIZ

Aurtoi ol aoBeveic amoteholv pia Eexwploth TPOKANGN
Yla TOUG KAIVIKOUG 1aTpoU¢ 0G0V agopd TNV KAAUTEPN
Slaxeipton Tng vooou Toug aAd Kal TAUTOXPOVA TOV TIEPL-
OpPIoOPO TWV MAPEVEPYEIWV €arTiag Twv uPnAwv 66oewv
TWV @APUAKWV. Ot unxaviopoi mou eumiékovtal oTnV
maboyévela Tou ZoPapou AcOpatog gival TOAUTIAOKOL,
TTOAUTIAPAYOVTIKOI, KAl EANITTWC KaTtavonToi®,

2TnNv Kabnuepivn KAVIKA mpdaén, cuxvd umapxouv
eumédia yia tn Sieaywyr MVEUPOVIKWY AEITOUPYIKWY
SoKipaoiwv Kupiwg otnv mpwtoBaduia i dsutepofdb-
pa epiBaiPn®e. Ot pehéteg Seixvouv 6TI TOAEC amo TIG
Slayvwoelg Tou acOuatog Kupiwg otnv mpwtofdaduia
nepiB@aAyn BaciCovtal amoKAEIOTIKA OTNV KAWVIKN afl-
oAoynon Kkal/ry oto BepameuTiko Kpttrplo® s Mpdogata,
ol Aaron kai cuvepydte¢’ Siamiotwoav OTL TTEPITTOU TO
éva Tpito Twv atépwv pe dtayvwon dobuatog dev gixav
aoBua, 6tav alohoyriBnkKav He AVTIKEIUEVIKA KPITNPLA.
EmmAéov, To AoBua oToug NAIKIWUEVOUS GUXVA UTTO- 1
umeP-S1aylyvWOoKeTal A\Oyw TNG ATUTING TAPOUCIaong, Twv
CUUTTWHATWY TToU OXeTiCovTal CUVABWC UE LEIWHEVN,
ASyw nAkiag, avtinyng tng Suomvolag aANd Kal e TIC
unidpxouoeg cuvoonpdtntec®®. H ouvumapén cuvodwv
VOONUATWY, OTIWE N Xpdvia pvitida, ot pvikoi ToAUTTOdEC,
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N TApAPPIVOKOATTITION, N YOO TPO-0100(payIKN TTAAVOPO-
pNnon, N maxuoapKia Kat 1o cUvEPoUOo anvolwv Katd
Tov UTTVO UMopoUV va emmAé§ouy TepaITépw To AoBua.
Mpogaveic cuvéneleg eival n akatdAANAN kat mbavotata
avemtuyn Bepameia kaBuwg kat avénon Tou KOGToUG aAd
Kal TOU KIvOUVOU eUQAVIONG AVEMOUUNTWY EVEPYEIWV.

O OPIZMOZ TOY 2OBAPOY AZOMATOZX:
AIATNQXTIKA KPITHPIA

To €10¢ 2000 n Apepikavikn Mveupovoloyikn Etalpeia
(ATS) elorjyaye Tov 6po «Xofapd AvBiotduevo AcBua»
Kal Béomioe ouykekpipéva SlayvwaoTika Kpitripla'. MNava
TOUE Aormov 6Tl évag aoBevri €xel Zofapo AvBlotdpevo
AcBua Ba ipémel va mAnpouvTal £va i Suo Kupla Slayvw-
OTIKA KpItApla padi pe Suo | meplocdTEPA EAACCOVA.
270 €ikéva 1 ameikovifovtal avaAiuTikd ta SUo KUpLa Kat
Ta €NMTA EAdooova SlayvwoTIKA KpIThpla yia to 2ofapod
AvBiotapevo AcBua’®.

Ot kateuBuvTripieg odnyieg yia to AcBua (GINA) ka-

AIATNQXTIKA KPITHPIATIATO XOBAPO
ANOGIZTAMENO AXOMA:
=1 Mei{wv & =2 ehdogcova

MEIZONA KPITHPIA

+ Xprion otepoeldwv and 1o otépa =50% Tou Xpdvou

« Yuvexopévn xpnon uPniwv 60CEwWV EICTIVEOUEVWV
otepoeldwv (=1.200 ug/nuépa pmekhopebaldvng i
1oodUuvapo)

EANAXONA KPITHPIA

« KaBnuepivry aywyn pe pakpdg dpdong B-aywvioTég,
Beo0@UANIVN, 1 AVTAYWVIOTEC TWV AEUKOTPIEVIWV.

+ KaBnpepiva cupmtwpata tou 4o0patog mou anartouv
QAVOKOUQLOTIKN aywyH.

« Mn avaotpéPiun andéepaén Twv aspaywywv (FEV1
<80% pred), nuepriola dtakupavon PEF 20%

+ >1 emiokePn OTO TUAMA EMEYOVTWYV TIEPIOTATIKWY YIa
70 AoBpa, Tov TeAeUTAIO XPOVO

+ >3 QPOPEG XpPNon oTEPOEIOWV amd To OTOUA TOV TE-
Aevtaio xpoévo

« Tayeia emdeiviwon véoou HETA amo peiwon <25% Twv
otepoeldwv (elomvedueva, 1 amd To oTOWA)

« Eme1o6410 «oxed06V Holpaiov AoBuaTog» oTo MapeAOov

EIKONA 1. MgiCova kal ENdooova S1ayvwoTIKA KPLTrpla yia TO
YoPBapo AvBiotduevo AcBua (mpooapuoyr ard T BiBAioypaiki
avagopd 10).
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Tataooouv o1o XoPapd Emipovo AcBua toug aoBeveic
EKEIVOUC TTOU AvaPEPOUV KABNUEPIVA cUPTTTWHIATA (CUXVA
VUXTEPIVA), CUXVEC TAPOEUVOELS, TIEPIOPIOUO TNG PUOIKAG
SpaotnpiétTnTag, kat FEV1 (ekmveduevo éyko o 1 dgu-
TEPOAeNTO) 1} PEF (ueyiotn ekmveuoTikn porj) <60% Tn¢
mpoBAenduevNC TIUNG Kat Stakupavon tne PEF rytou FEV1
>30% mptv amo Tnv évapén tng aywyng4°.

Mia oxeTika peyaAn mepiodog mapakoAouBnong Kat
Bepaneiag sival amapaitntn nptv anoé t Sidyvwon Tou
2oBapou AcOBuatoc. Z0p@wva e TIG TEAeUTaieg Si1ebveic
odnyieg, Xofapd AcBua xapaktnpiletal To AcBua mou
mapapével SUOKOAO va eAeyxOei mapd Tnv evOehexn ema-
ve€étaon g Sidyvwong Kat HETa amd 6 PAveg KATAANANG
Bepamneiag kat oTeVAE TapakoAoLONoNG amo ylatpo mou
e181keveTal oto AcBua'2'0'", O éAeyxo¢ Tou dobuatog
Bewpeital avemapkig 6Tav CUUPWVA UE TO EPWTNHATO-
A6yl1o Juniper to okop givat =1,5 | 1coduvapn Babuoloyia
amo AAO TUTTOTIOINKEVO EPWTNHATOAOYIO ENEYXOU TOU
aoBuatoc. YPnAn d6on Bepaneiag opiletal 56on=1000
mcg/npépa 1ocoduvauo @rouTikaldvng r/kal amo Tou
OTOUATOC XOPHYNON KOPTIKOOTEPOEISWV OE KABNUEPIVA
Bdon kat og cuVOUACUO PE HaKPAG Spdong B2 aywVIOTEC
1| omotodnmoTe AANO PAPUAKO EAEYXOUZ.

H avtamodkpion otn Bepamneia ald kal to eminedo
eNéyxou mpémet va aglohoyouvtal Q¢ ek TouTtou, n Sidyvw-
on tou «ZofBapol AcBuatog» 1 «ZoBapou AvBioTtduevou
AcBuatog» Baociletal T0oo oTa KAIVIKA XOPAKTNEIOTIKA
NG VOoOU AN KAl 0TNV KaBnpeptvr BEpATEVTIKN ayw-
yr Tou 0 acBevig Aapavel >, Eidikd xapaKTnpLoTIKA,
OTIWC ATTOUGIa ATOTIAC, EIWUEVN TIVEULIOVIKN AEIToupyia,
YUVAIKEIO (UAO Kal I0TOPIKO TIVEUHOVIWV eVOEXETAL VA
xapaktnpifouv To cofapo dcbua, kat Oxl To NIOTEPO.
Aldgpopol epyacTtnplakoi kal poplakoi Blo-Seikteg Exouv
emiong peletnBei otnv didkpion tou rfimmou and 1o cofa-
PO doBua, ala xwpic Wlaitepa amoteAéopata yia Tnv
KaBnuepvA KAVIKA TTpaén.

H AIATNQXH TOY ZOBAPOY AZOMATOX

OtaoBeveic pe coPapo dobua Buwvouv cofapd cup-
nTwpata oxedov kabnuepivd mapd tic uPnAég SOoEIg
OTEPOEIOWV Kal £XOULV CUXVEG TTAPOEUVOELG KAl EICAYWYEG
o€ VOOOKoEia. EmmpooBeta, oe autolC MPOCUETPATE
TMEPIOCOTEPO amd 1o 50% Tou KOOTOUC KABWCE Kal TO JeE-
YAAUTEPO TTOCOOTO OBvNTOTNTAG TNG ACOUATIKIG VOGOU'2,
Katd ouvénela, eival onpavtikd n tehikn diayvwon va
kaBopiletal amdé avoTnpd Kpltnpla Ue Ko amodoxn
kal a&lomoTia, kat ol acBeveic va mpooeyyilovtal ako-
AouBwvTag CUYKEKPIUEVO SlayvwoTIKo akydpilBuo? H
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€lkOvVa 2 TipoTeivel éva otadlako akyoplBuo Sidyvwong
Tou coBapoul avBiotduevou doBuatog (Eikdva 2).

EmmAéov, otov mivaka 1 amnelkovifovtal Ta Bacikd
onueia-kKAELS1d yla tnv a&loAdéynon tTwv acBsvwv pe
2ofBapd AcBua. O1 mapdayovteg mou emnpedlouv Tov
€\eyxo Tou doBuatog mpénel va avayvwpilovtal Kal va
avtipeTwriCovtal EMapKwe Tpilv amd tnv empPefaiwon
¢ Stayvwong tou ZoBapol AcBuatog''.

H ompopétpnon kat n Sokipaoia avaoTpePiudtnTag
otn BpoyxodlacTtohr) aAAA Kal 0 EAeYXOG TNG BPOYXIKAG
UTIEPAVTIOPACTIKOTNTAG TWV AEPAYWYWV (EKTOC AV UTTAPXEL
avtévdel€n) eival uroxPeWTIKA 0TnV emava&loAoynon tng
Sidyvwonc'2 H emPePaiwon avaotpéPiung amoppa&ng
TWV AEPAYWYWV LETA aTTo Xopriynon BeoyXoSIaoTaATIKWY
Bpaxeiag dpdonc ival TOAUTIUN, aAAd Kal ol SOKIUACIEG
BpoyxIKA¢ TPOKANONG €ival TTIO gVAicONTEC Kal EIOIKEC Kal
TpémeLva yivovtal éTav Kpivetal avaykaio va emfBefaiw-
Bei n Siayvwon tou dcBuatoc. QoTodc0o, dTAV N POI TOU
aépa givat oAU xapnAr, n Bpoyxik TPOKANoN pmopei
Va UNV €ival Xpnotun n/Kat EQIKT yla TNV ac@AAELD TOU
appwotou™.,

EkToc amo TI¢ BacikéC AelTOUPYIKEG SOKIUATIEC TOU
AVATIVEUOTIKOU, N a&loAdynon Twv UIKPWVY AEPAYWYWYV,
ouunepNapfBavopévng TNG eKTiPNONG TNSG SUVAUIKAG
untepdidtaong, alAd kat n a&loAdynon TnG GAEYUOVAG
pmopouv va cupBaiouv oty Silayvwon®41%11, Mn emep-

0 obhe| ¢ ExEL pny EAEYXopEvD dofipn kT 22
napofivo Golipaog ro gpdvw
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O aoBevis méoye and EOBAPO ANOIETAMEND AZOMA

EIKONA 2. JuvonTikog S1ayvwoTIKOG aAyopIBuoc yia To Xo-
Bapo AvBiotduevo AcBua (mpooapoyr aré ™ BiBAioypapikn
avagpopd 2).
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MINAKAX 1. Inpeia kAeidid otn Sidyvwon tou Zofapol
AcBuatog (mpooappoyri amé ™ BiBAioypagikr avapopd 11).

latpiko 16TopIKG - HAIkia évapéng Tng vooou
- OlKoyevelakd 10Toptko AcBuaTog
- Alaxeipion Tng vooou Kat andvtnon otn

Bepaneia
MepiBallovTiki - AN\epyloyova, emayyeAatikn ékBeon,
€kOean XNHIKE/punavTeg

- Kdnviopa

- Agiktn¢ padag owpatog

- Avalitnon pvikwv moAumodwv

- Avalritnon evaAaKTIKWV Slayvwoewy,
OTWG Y. KapSlaKn avemipkela

- Avalntnon mapevepyelwv €aitiag Tng
POPMOKEUTIKAG AyWwYNS

Quoikn e§étaon
(e181ka onpeia)

AlayvWOTIKEG
Sokipaoieg

- Zmpopétpnon (mpv Kat Yetd Ppoyxo-
S100TOMNR)

- Aokipaoieg BPOoyxIKAG TPOKANONG

- 2TATIKO{ TVEVHOVIKO{ OYKOL,

- AlaxuTikn ikavétnta yia 1o CO

- EpwtnuatoAdyia ektipnong eAéyxou tou
aoBuatog

- IgE 0poU kal NwaoIvo@IAa TEPLPEPLKOU
aipatog

- AepHOATIKA TEOT aMepYiag

- EKTIUNON TNC PAEYHOVIC TWV AEPAYWYWY
PE un-emePPaTikéC ueBSSoUC (MTUENQ,
CUMTTUKVWIA ETTVEOUEVOU Q£PQ, K.ATT.)

- EmmAéov e€etdoelc (aépla aipatoc, amel-
KOVIon Tou Bwpaka, K.AT.)

MNapo&uvaoeig Suxvotnta Kal €i6o¢ Twv mapofUvoswv
(voonAeiec kai/ry mapaupovr otn Movada

Evtatikng Ogpamneiac)

Yuvoonpotnteg - PvokoAmitida r pvikoi moAUmodeg

& cuvodoi - laotpo-ol0o@ayiki moAvdpounon
empBapuvtikoi - 2UvO OO ATTOPPAKTIKWY ATVOLWY OTOV
TAPAYOVTEG unvo

- Emidpaon tng epprivou puoewg

- loTOPIKO YUXIATPIKWY VOO |MATWY

- Xprion aomipivng, MZAQ, B-amokAeloTwy,
QVOAOTONEWV TOU HETATPETTIKOU V(U IOV
NG AYYELOTAVOIVNG, OLOTPOYOVWY

BaTtikoi péBodol eKTIUNONG TNG PAEYHOVIG TWV AEPAYWYWV
amoteAoUV n e€€taon KUTTAPIKWY TANBUCUWY alAd Kal
Brodeiktwv og Seiypata mTuéAwv aAd Kal GUUTTUKVWUATA
EUTIVEOEVOUL aépa’’.

H mrepiBalovtikn €kBeon (m.x. kadmviopa, emayyeApa-
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TIKN €kO€0N), 01 GUV-VOONPOTNTEC, N CUPUOPPWOHN OTNV
Bepaneia kat Kupiwg N TEXVIKN TTOL 0 aoBevig AapBdvel
NV eloTIveSEVN aywyn, TIPEmel va e€eTdlovTal avaAuTi-
K@%, To KAmvIoua gival évag onUavTIKOS mapdyovtag
KivéUvou yla averapkri EAeyxo Tou AoBATOG KAl ElwUEVN
amavInon ota oTePOELSN ' H cuxvoTnTa TV Mapo&UvoEwv
Kal Ol EMOKEYPEIG OTOV YIATPO (TTPOYPAMHUATICUEVEG Kal
£KTaKTEC) Ba mpémel emiong va aflohoyouvtal's,

>1nv teAikn Sidyvwon tou ZoBapol AcBuatog gival
anmapaitnTn N avayvwpelon twy mpoécBeTwy mapaydviwy
TToU umopei va emnpedoouv T cofapdtnta TNG vOooU
Kal TIPETIEL va TIpooeyyi{ovTal CUGTNUATIKA.

AIAOOPIKH AIATNQXH

YTidpxouv MOANECG KATAOTACELG TIOU UTMTOPE( va HIN-
BoUv to coPapd dcBua. Aedopévou HANIOTA OTIL AUTEC Ol
VOOOMOYIKEC OVTOTNTEG €V AvTATIOKPIVOVTAL 0T ouvriOn
Bepameia Tou AcOuATOC UTOPOUV EUKOAA VA EKANPOoLV
w¢ coPapod, avBiotduevo otn Bepaneia dcOua’2 Mia
AioTa pE Ta ouXVOTEPA Voo uaTa mou mpémel va dia-
@opodlayvwaoBouv amd 1o cofapd acBua ar\d kat Ta
TUXOV CUVUTIAPXOVTA VOO ATA OTTWE KAl Ol TTAPAKAIVIKEG
efetdoelc Mov cuvioTwvTal Katd nepintwon divovtal
oTov Tivaka 2.

AIATNQXTIKEXZ MPOKAHZEIZ: Ol ®AINOTYTOI
TOY ZOBAPOY AXOMATOX

To ZoBapd AcBua amoteAel pla ETEPOYEVH) VOGONO-
YIKA ovTéTNTA Kal TTEPINAUBAVEL pia culhoyn Slagdpwy
@avotunwy. O mMpoodlopIoUOC TOU CUYKEKPIUMEVOU Qal-
voTUTIOU prmopei va onBricel otnv kaAUtepn Slaxeipion
™G vdoou, va 0dnyrnoEL 0TNV KATAvON O TNG UTTOKEIEVNG
maBoguaololoyiag, al\d kal va kateuBuvel Tn Bepareia.

Mmopei va xapaktnpilovtal gite amoé Tnv mapouaia
KaBnuepIVWY CUPTTWHATWV', €iTe Ao ouxvég TaPo&Uv-
ocl¢, eite amd péviun anoepaén’, i and Tnv mapouvaia
ooBaprg PAEYUOVNC, TTOU UTTOPEI va Eival EiTE NWoIVoPL-
AN, ite oudeTEPOPINIKN, 1 TENOC, va xapakTnpifovtal
amno avOekTikOTNTa 0N Bepaneia. Méxpl onuepa, TOANEG
Ta&lvounoelg €xouv xpnotuomolnBsi yia tov kaboplouod
TWV @avotuTMWV Tou cofapol AcBuatog, Baclopéveg
€iTE O€ YeVIKA €iTE 0€ KAIVIKA KplThpla's20:

AcOpa pe ovuyvéc mapo&uvoelg

Mepikoi aoBeveic eival mpodlateBeluévol o€ GUXVEC
mapo&UVOELC, Ol OTTOIEC UTTOPEL va ival TTOAU cofapéEc.
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MINAKAZ 2. Ala@oplkéG 1) eVOANOKTIKEG Slayvwoelg 0To XoBapd AcBua Kat ol avTioTolkeg SlayvwoTIKEG eEETATELS (Mpooapuoyr

arné ™ LiBAoypagikry avapopd 2).

Awa@opiki i} EVAANAKTIKN Sidyvwon

MayvwOoTIKEG EEETAOEIG

ATOQPAKTIKNA BpoyxloAiTida

Eppuonua f mapeyxuuatikn
TIVEUHOVIKH VOOOG

Mapeyxvpatik MVeUHOVIKA VOCOG
ATTOQPAKTIKN BpoyxloAiTida
Bpoyxlektaoieg

JUP@oPNTIKN Kapdlakr avenmdpkela

EmavalapBavépeva emelcoSia mvEVHOVIKNG EUBOAAS
Ev6o-Bpoyxiki amdepadn
AucAeIToupYia QWVNTIKWVY XOPSWV

Kpion mavikou

EmavalapfBavopeva emelcodia PIKPOEIoPOPHTEWY

KuoTikn lvwon

AMEPYIKT BpoyxomveupoVIKR
Aomiepyilwon

Eupoonua
Mveupovia €€’ unepevaiodnaoiag
Bpoyyxlektaoieg

EmavaAapBavopeva emeloddia mMVeUOVIKNAG EUPBOANC
Mveupovikn Yméptaon

Bpoyxtohitida
Yapkoeidwon

>0vépopo Churg Strauss

MAnBucpoypagia (avixveuon mayideuong aépa)

AlaxuTikn IkavdTnta povoeidiov Tou dvBpaka

YYPnAn¢ eukpivelag afovikn Topoypagia Bwpakog (HRCT)

A-Apépn
Bpoyxookonnon
AapuyyooKkomnon v wpa Kpiong

Aépla aipatog ev wpa Kpiong
Aokipacia TPOKANONG UTIEPAEPIOOU

Métpnon olcogayikol pH
XoAikd dhata oTo BpoyXoKUYPeNSIKO EKmAupa

Aokipaoia 16pwta

IgE aomnépyiAhou/kaNiépyela TTUEAWV/precipitins

YPnAic eukpivelag aovikn Topoypagia Bwpakog (HRCT)

A&ovIkn TTIVEUUOVIKNA ayyeloypagia

AlappoyxiknA 1 Bwpakookomikn Bloyia mvelova

Bloyia Tou/twv mpoofeAnuévou/wv opyavou/wv
AVTI-0USETEPOPINKA KUTTAPOTAACUATIKA AVTICWHAT

AuToi o1 aoBevei¢ umopEi va £XOLV EiTe UOIONOYIKN €iTE
MEIWHEVN, | UE MEYAAN S1AKUAVON TIVEUHOVIKH AEITOUp-
yia avapeoa otic mapo&uvoelg'®'. Te kaBe emeloddlo
nap6&uvong evepyomoloUVTal LOVOTIATIA PAEYOVIG Kal
loTIkAG avadiapodpewong (remodeling) pe anotéAeopa
NV nEPAITEPW EMSEIVWON TNE TTVEVIOVIKAC AEIToupYiac.
H taxeia éKmTwon NG avanveuoTIKAG AElToupyiag Tou
ouvoSeLEl TIC EAPOTEIG TNG VOOOU DETEL TOUG 00BEVEI, €K
véou, o€ au€nuévo Kivuvo emaveppaviong mapofuvong
pe amoTéAeopa €éva @avlo KUKAO, Tou Pmopel va ava-
TPOPOSOTAOEI TTEPAITEPW TOV CUYKEKPILIEVO PAIVOTUTIO.
Mpodiabeoikoi mapdyovteg amoteholv: n xaunAn FEV1, to
KATIVIOUQ, 1N Jaupn QUAR, n TaxuoapkKia, n yaotpo-oloo-

@ayikn maAivépounon, n xpovia pvitida, n typopitida, n
gvaloOnoia otV aoTmipivn, To TIEPIEUUNVOPPOIKS AoBa,
ol PUXIaTPIKEC SlaTapaxEC, N MEWMEVN I N amolod IVTEP-
@epovn (I IFNs) avti-ukou TUTIOU, KAl Ol CUXVEG LOYEVEIG
Mopwéelg's'. Aedopévou ATt 0 PAIVOTUTIOC TWV CUXVWV
mapofUVoewV amoTENEL XOPAKTNPIOTIKO Tou Yof3apou
AoBpatog gival 1dlaitepa onuavTiké va avayvwploei
EYKaipwe.

AcOpa pe xpovio meplopiopd e pori¢ Tov aépa.

Mpdkertal yia acBeveic mou mapouctd{ouv onUavTIKo
TIEPIOPIOUO TNG PONG TOU OEPQ, EVW UTTOPEL VA EXOUV POVO
METpla cupmTwaToAoyia Kat Ot ToANEG TTapo&uvaoelc. Ot
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peNéTeg TpoTEivOLV 0TI TO aMePYIKS uTIOBaBpo oto doBua
givat o mBavo va oxeTifetal e To U eEAeyxopevo dcBua
KAl L€ TO PALVOTUTIO TWV CUXVWV TTAPo&UVOEWVY, TTaPA e
TO PAIVOTUTIO TTOU GUVEETAL UE TNV OVIKN artoppan’s2',
Ow mapdyovteg Kivduvou mou oxeti(ovtal pe autév Tov
@awvoTuTo €ival To dcBpua pe évapén otnv eviiiko (wrj,
TO YUVAIKEIO QUAO, N HEYAAN nAIKia, N pavpn @UAR, To
lOTOPIKO KaTmviopatog, n evalodnoia otnv acmipivn, n
EMAYYEAUATIKN €KOEON Kal TO TTOAVETEG AoBuQ'®'72!,

AcOpa avOekTikd otnv Oepaneia

2 € YEVIKEC YPAUMEG, O PAIVOTUTIOC AUTOC TIIOTEVETAL
OTIL oQeilovTav KUpiwg 0TNV EAATTWHATIKY AVTATTOKPIL-
on Tou acBevoug oTa KOPTIKOOTEPOELSN YEYOVOC TTOU
TEPLOPILe TNV avTIPAeypovwdn Spdon TnNg ev Aoyw Td-
&nc apudkwv'’ 2, Qotéo0, peNéteg €xouv Oeifel OTL
untdpxouv moANoi SlagopeTikoi Adyol yia tnv avtiotacn
ota oTePOoELdN, OTIWG Ol SlaTapayéG OTO HOVOTIATL TNG
ATTOOKETUAIWONG TWV ICTOVWY, I} OTNV UTTEPEKPPACH TWV
EVOAAKTIKWY, N AEITOUPYIKWV YAUKOKOPTIKOEISIKWYV 3
uroSoxéwy, 1} 0TNV HETAYPAPH TWV TTAPAYOVTWY oUVEEDNC
TWV KOPTIKOOTEPOEISWV HE TO AEITOUPYIKO uTTodoxEa-a
TWV YAUKOKOPTIKOEISwV'7 2%, TéNoc, kamolol aoBeveic Sev
avtamokpivovtal eite emeldn dev €xouv YAeyuovn gite
eneldn xapaxtnpifovtal amod SLaPOPETIKO i60¢ PAEYUOVIAG
(.. oudeTEPOPINIKN) TTOU amAd &€V avTamokpiveTal oTa
KOPTIKOEION 017,

Oawatumog mov opiletar amé v nAwia évapéng
TG vooou

H nAwia katd tnv omoia o acBevric Ba avamtiéel
acBua pmopei va S1a¢popoTolosl ToV YavOTUTIO TNG
VOOOU'®"%, Y€ YEVIKEG YPAUMEG, N TTPWIKN EPPAvion dcBua-
To¢ (armd tnv maidikn nAkia) gaivetal va ouvoéetal pe
TTIO OMIOIOYEVH] VOCGOAOYIKA XOPAKTNPIOTIKA amd OTi To
acBua dYune évapéng (otnv evijhiko (wr), oto omoio
oupBaiouv kat dANol emPBAPUVTIKOL TTAPAYOVTEC OTTWG
aMepyiec, Aolpwéelg, kamviopa K.Am2'. Ta mapadelyua,
o€ pla mpoo@atn HeEAETN amd Toug Moore Kal cuvepyd-
Te¢?? aoBeveic pe mpwiung évapéng arlepylko docbua
€(¥av QUOCIONOYIKN TIVEUHOVIKN AEITOUPYIa KAl OXETIKA
KOO €AeyX0 TNG VOOoOU, VW) aoBeveic pe AoBua oPiung
évapéng gixav eTwyn avaotpePiudTnTa TNE anoepaén
TWV AgpAYWYWY, NTav cuvNBWC TAaXVUCAPEKOL, KAl LIE TACN
OUOTNMATIKAG UTTEPTAONG.

AcBpa and acmpivn

Xapaktnpiletal amd cuvOuacpo Xpoviag PIVOKOATTITI-
Sagmou eeNiooeTal og XpoOvia UTTEPTIAQCTIKE NWGOIVOPIAIKY
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mapapPIvokoATiTIda, HETPlou éwg ooBapou Babuol dobua
Kal pvIKoUG MOAUTTO0EG. Exel uPnAr} voonpdtnta kal Ta
CUUMTTWHATA TTAPAEVOULV Ola Biou HETA TNV MTPWTN Kpion
.Eivat omavio otnv maudikn nAikia, kat €xet ouvnOn nAikia
TTPWTNG EUPAvVIoNG PeTadl 29-34 etwv. MNMponyolpevn
é€kBeon oe aompivn Sev amotelei mapdyovta Kivéuvou
yla v avantuén tng véoou, aANd PETA TNV TPpWTN Kpi-
on n Katamoon NG aomipivng A AAwWY PN-0TEPOEIdWYV
avtigAeypovwdwv gappdakwv (MXAD) mpokalei oeia
emdeivwon TN pvokoAmitidag kat Tou AcBuatoc. Ama-
VTA QVETAPKWGE OTN OTEPOELSN Kal xapaktnpiletal and
EUPEVOULOA PAEYUOVI TOU AVWTEPOU Kal KATWTEPOU
QVATVEUOTIKOU CUOTAMATOG. [EVIKA N mpdoAnYn aoTt-
pivNng €xel cuoxeTIoTEl Ue oOPapég Kpioelg doBuatog Kal
EKTETAPEVN avadIapOPPWoN TWV dgpaywywy's!”-

Avddvon katd Zvatddec (Cluster analysis):
pia véa mpogéyyian Twv acBuatikwv gavotinwv

H avaAuon Katd cuoTASEC OPYAVWVEL TIC TTANPOPOPIEC
OXETIKA HE TIG LETABANTEG £TOL WOTE ETEPOYEVEIC OUASES
ATOUWV PUITOPOUV VA TAEIVOUNBOUV O& GXETIKA OLIOIOYEVEIG
opAdEec?. MponyoUUEVEG LENETEG TTOU XpNOloTToincav T
avdaiuon cuotddwv oto XoBapo AcBua mpoodioploav
TEOOEPLIG KUPLOUG PAIVOTUTIOC:

1) AoBeveic pe KaAd eEheyXOUEVA CUUMTTWHOTA KL ENAXIOTN
PAEYHOVH TWV OEPAYWYWV.

2) AoBeveic pe mpwiung évapénc atomkd AcOua pe cofa-
PA CUUTTTWHATA, ETTILOVN GAEYHOVH TWV AEPAYWYWY,
KAl EUPAVWE LETABANTH armoppan Twv AEPAYWYwY

3) AoBeveic, Kupiwg yuvaikeg pue AcOua oPiung évap-
&NG, Y€ epuévouca oupnTwatoloyia aANd eENAXIOTN
NWGOIVOPIAIKY) GAEYHOVI, TTOANEC amd TIG OTTolEC ival
TTaXUOOPKEG.

4) AcBeveic, kupiwg avdpec pe AcBua dPiung évapéng
mou xapaktnpifovtal amod emipovn NWOIVOPIALKN
(PAEYHOVI KAl ATTOUCIO CUUTTTWHATWV.

Y€ Ya mpoo@atn PeNETN amd toug Haldar kat cuvep-
yatec? diaxwpiotnkav dUo opddecg 161kéC Tou Zof3apou
AcBuatog: To «AcBua mpwiung évapéng ue uuévouvoa
ouumTwaroloyia» Kal 1o «AcBua oYiunc évapéng Ue u-
uévouaa pAsypovi». Kat ot 0o opddeg gixav onuavtikni
ACUUQWVIa HETAED TOUC, OTNV €KPPACH TWV CUUMTWHATWY
KOl TNV NWOIVOPIAIKN @Agyuovry. Otav n Bepamneia katev-
BUvOnKe amokAElOTIKA 0TN Slaxeiplon NG GAEYHOVNG
odnynoe otV Peiwon TG ouxvoTNTAG TWV TAPOEUVOEWY
oTNV OAda HE TNV NWOIVOPIAIKA GAEYHOVH, AAA KAl 0TN
peiwon TG 600NG TWV EICTIVEOEVWY KOPTIKOOTEPOEIO WV
TNV OMAdA HE TNV EUUEVOUCA CUUTTTWHATONOYIA.
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EIAIKA AIATNQXZTIKA MPOBAHMATA

1. AcOpa otou¢ NAIKIwpévoug

JuvnOw¢ oTnv KaBnuePIvA KAVIKA Tpaén to acbua
OTOUG NAKKIWPEVOUC, UTIO- 1) UTTIEP-OlaYIYVWOKETAL Kal
WG €K ToUTOU Oev BepameleTal emMTUXWE. Ot NAIKIWHEVOL
a0Beveig €xouv pelwpévn avTiAnyn Twv CUPMTWHATWY
TOUG KAl UPNA GUXVOTNTA CUVOCPOTHTWY YEYOVOG TTOU
Kavel Tn Stayvwon kat tn Siaxeipion toug mo SUoKOAN Kat
AmaITNTIKA Yla Toug latpoud. H Siagopikn Sidyvwon twv
CUMMTTWUATWV BgV €ival TAVTA TG00 arAr. O GUpIyUAC, TO
TTO KOIVO CUUTITWA TOU AGOUATOC, OTOUC NAIKIWUEVOUC
pmopei va anmodoBsi kat oe AMNEeC TaBoNOYIKEG KATAOTA-
o1, éwg n XA, n kapdilakn avemdpkela, n oeia
Bpoyxitida, ol BPOYXEKTATIEC, N YOOTPOOICOQAYIKN) TIAALV-
Spounon, n elopdenon 1| €l0TIVON £€VOU CWHATOC KAl Ol
TpaxeloPpoyyxikoi Oyko?*¥. H uonvoia ouviBwe Bewpeital
KOMMATI TNG puotoloyikrg Sladikaciag ynpavone. Ouwe o
KAIVIKOC Y1aTPO¢ 0Ta Aaiola ¢ Sla@opikng S1ayvwong
TIPEMEL VA ATTOKAEITEL ANEC a0BEvelEC OTTWC N XAI, N cu-
PoPNTIKA KAPSIAKY AVEMAPKELQ, N TIVEVHOVIKN UBOAN, TO
oUvSpoo UTIEPAEPIoOL/TavIKoU, To ouvdpopo Churg-
Strauss kat AAMeg ayyelitidec®?. EmmAéov, n dokipacia
NG OTIPOMETPNONG, TTPLV KAl UETA TN BpoyXodlaoToAn,
pmopei va €xel kamoleg mpdaBeteg SUOKOAIEG OTOUG NAL-
KIwHévouc. MapoAa auTtd apKeTEC UEAETEC OUYKAIVOUV OTI
N OTIIPOUETPNON TTAPAMEVEL CNUAVTIKO £pyaAeio Sidyvw-
ong otnVv MAeloPn@ia Twv NAIKIWPEVWY acBevwy, étav
TO TPOCWTIIKO €ival KATAANNAA ekTTaldeLEVO Kal OTAV
Ol TIMEG a&loAoyoUVTal CUUPWVA HE TIC TIUEG AVAPOPAC
NG NAIKiag?®. ZUuPwva Pe TIG KateuBuvThpleg odnyiec
™G APEPIKAVIKAG Kat TNG Eupwmaikng Mveupovoloyikrig
Etaipeiag (ATS/ERS) yia tnv epunveia Twv MTVEVUOVIKWY
AEITOUPYIKWV SOKIHACIWV 0TOUG NAIKIWHUEVOUC, OUOTH-
VETAL TO KATWTEPO OPLO TOU PUCIOAOYIKOU €UPOUG Yid
Tov Aoyo FEV1/FVC, pe Bdon To mEUMTO EKATOOTNUOPLO
(fifth percentile) topBwpévo yia tnv nAikia, To eUNO, TO
0UYocg Kal TN QUARZE.

O é\eyxoq TG Ppoyxikng unepavTidpactikotTnTag (BYA)
BewpnOeite onuavtikd Sl1agopo-SlayvwoTIKo gpyaleio
oto AcBua’2. Qotéo0, 0 PONOG TNG OTOUG NALKIWIEVOUG
amotelei B¢pa oulntnonge. Mpdogata ot Scichilone kat
OUVEPYATECY O€ [ia avaokomnon SEKAOKTW HEAETWYV
£€6&1€av Betikn cuoxétion petady TG nAKiag kat tng
UTTEPAVTIOPACTIKOTNTAG TWV AEPAYWYWY, N omoia pa-
Alota @aivetal va avdvetal otoug nAIKIwEVoUG?, Ot
TTO ONUAVTIKO[ TAPAYOVTEG TIOU OXETIOTNKAV HE auén-
Hévn BpoyXIKN UTTEPAVTIOPACTIKOTNTA ATAV N MEIWEVN
TIVEUUOVIKI] AEITOUPYIq, KAl TO I0TOPLKO Kamviopatog. H
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OTOTTIQ, TO YUVAIKEIO PUAO, Ol PAEYHOVWSELG KAl VEUPWVIKOI
pnxaviopoi 8a mpémel emiong va BewpnBouv we mapayo-
VTEG TToU KaBopifouv TNV umepavTi&paoTIKOTNTA OTOUG
NAIKIwPEvouc®. Emmiéov, Ta NAIKIwPEVA dTtopa avTIAap-
Bavovtal og pikpoTEPO Pabuod tov PpoyxdoTmacuo mou
mpokaAgital katd tnv dokipacia BpoyXIKAG TPOKANGNG
ME peTayoAivn, yeyovog mou Ba pmopouce va odnynoel,
o€ ouvduAOPO Kal HE CUVVOONPOTNTEG, OTNV EUPAVION
oofapic améepa&ng Twv AgpaywywY Kal avemouunTwv
TIAPEVEPYEIDVHZ,

2. H Aiagopikn dtdyvwon amé T Xpovia Amo@pakTiki
Mvevpovomddeta (XAM)

H Xpoévia Amo@pakTikr MNMvevupovorddela (XAM) ou-
vBw¢ SlakpiveTal ebkoAa amo to AcBua. MepIkEC PopPEC
ouwc, n S1akpion NG amd 1o AcBua SYIung évapéng
o€ aoBeveic peyahutepng nAikiag, 16iwg HAAIoTA OTOUG
KATIVIOTEG, €ival SUokoAn éwg aduvatn. Evw kat ot Suo
aoBéveleg xapaktnpiovtal amod Tnv mapousia andepaéng
TWV agPAYWYWY, £Xouv S1apopeTIKN Taboyévela, Slapope-
TIKO TTPOTUTIO PAEYHOVIG, Kal SIapoPETIKA mpdyvwon >3,

H S1dkpion peta&y AcBuatoc kat XAl mou Baaciletal
OTTAG O€ OTTIPOUETPIKEG TTAPAUETPOUC Eival SUOKOAN 181KA
070 ooBapod dobua Kal 1Idlaitepa oToug NAIKIWHEVOUC. H
apvnTiki andvinon otn BEoyxodlaoTOAN MAPATIEUTTEL
ouvnBwc otnv XAl, rj kat omrdvia oto 2oBapd avOeKTIKO
otn Bepamneia AcOua®32. NMANBuoUIOKEG HEAETEG EXOUV
S¢ei€el 0TI mMavw amd 1o 30% Twv acBevwy pe oTabepn
anmo@Pa&n TWV AEPAYWYWY AVAPEPEL TTIPONYOUEVO LOTO-
PIKO AcBuatoc®. Etol, TTOAEG QopPEC UTTAPXEL avAyKNn
yla neploodtepeg SOKIPATIEG, OTTWG Ol OTATIKOI OyKOL
Tou mvelpova [OAIKR Mveupovik Xwpntikotnta (TLC),
Aertoupyikn YnoAeimopevn Xwpntikétnta (FRC), Ymo-
Aeimépevog oykog (RV), RV/TLC%], ry S1axuTikn ikavotnta
(DLCO) tou nveupova. O1 TTVEUHOVIKE OYKOl gival auénué-
vol oTnv XAI, v n @uaolooyikn SlaxuTIKr IkavotnTa
yla 1o povoéeidio tou dvBpaka (DLCO) umopsi va givat
xprotun otn dtagpopomoinon twv acBevwv pe AcBua
amd toug aoBeveic pe XAI. Mapdha autd, acBeveig e
‘AcBua Kal 1I0ToPIKS KATIVIOUATOC UITopoUV €miong va
€xouv pelwpévn DLCO*34,

Mpooeata, n UPNANG EVKPIvEIOG a§oVIKH Tooypagia
Bwpakog (HRCT) éxel mpotaBei we éva mpdcbeTo epyaleio
ylatnv a&lohdynon Twv SOIKWY aAAAYWY TWV TIVEUOVWY
oTa Xpovia voorjpata, 6mwe 1o AcBua kat n XAM*. HHRCT
€xel emiong xpnolpomolnBei yia Tnv MocoTIKOTOINON TWV
BAaBwv TNG avadlapopPwong TWV AgpaywywV Kal €XEL
SlamotwOei pahiota 611 ta okop ™ HRCT cuoxetiotnkav
EMAPKWG PE TN ooBapdTNTA TOU AcHATOC Kal Tov Badud
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™G amogpa&nc®. EMmAéov, HOVTEPVEG TEXVIKEG TNG Hopla-
KNG BroAoyiag kat latpiknig (.. genomics, metabolomics)
@aiveTal va emTpEéNMouV TNV avixveuon kal alohdéynon
€18IKWV BlodelkTwV3® oTov 0p0d, 0TO BPOYXOKUPEAISIKO
€KTTAULIQ, OTO CUUTTUKVWILO TOU ETTVEOIEVOU Q€A KAl OTA
TTPOKANTA TTUENA TTapEXovTag TOANEG pEAMOVTIKEG Suva-
TOTNTEG OO0V APOPA OTNV AVIXVELON EISIKWV HOPLAKWV
UTTOYPAPWV aVA VOGOAOYIKN ovTOTNTAS38,

2YMMEPAZMATA

H éiayvwon tou Zofapou AcBuatog Ba mpémnel va
TiBeTan poévo oe exeivoug mou €xouv AvBiotapevo AcBua
META amo ekTevn) emava&loAdynaon, KataA\AnAn Bepareu-
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TIKN aywyn Kat mepiodo mapakoAouOnong Touhdyiotov
6 unvwv amo e€e1dIkeupEvo ylaTpo. Eival onuavtiko va
a&lohoyouvtal GAol ol TaPAUETPOL CUUTTEPINABAVOUEVNC
NG YEVIKNG KATAOTAONG TNG VYEIAC, TOU EAEYXOU TNG VO-
ooU*°, TwV Mapo&UVOEWVY, TOU €i60UC TNC PAEYUOVIC TWV
EPAYWYWV*, TNG TIVEUUOVIKNG AETOUPYIAC, TNG BPOYXIKIAS
UTTEPAVTIOPACTIKOTNTAG, TNG ATOTHAG, TNG ATTEIKOVIONG
Tou Bwpaka. O cuvduaouog GAwv autwy Ba pumopouce
va GUUBAAEL TTIO AMTOTEAECHATIKA 0TN S1dyvwaon Kat oTtn
Sldkplon Twv @avoTuTIWV Tou Zofapou AcBuatoc.
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SUMMARY. The correct diagnosis of asthma is usually made easily
and most patients respond to treatment. Approximately 5 to 10% of
patients, however, have severe refractory asthma that continues to
be poorly controlled despite maximal inhaled therapy. Severe asthma
is not a single disease, but a collection of different phenotypes, the
identification of which is crucial since this can lead to better disease
management and optimal response to appropriate treatment.
Additionally, specific diagnostic problems characterize asthma in
the elderly and obscure the differentiation of asthma from chronic
obstructive pulmonary disease (COPD). In elderly patients with long-
term asthma, reversibility of airway obstruction is diminished, and
a disease pattern similar to that of COPD may develop. In addition,
smoking and ageing both increase bronchial hyperresponsiveness
(BHR) and neutrophil numbers, resulting in asthma with a COPD
phenotype. On the other hand, a subgroup of patients with COPD
shows reversibility of airway obstruction associated with increased
exhaled nitric oxide (NO) and sputum eosinophilia. COPD is often
accompanied by BHR, and both smoking and ageing appear to be
risk factors for increasing BHR, while smoking cessation improves
BHR, both in patients with asthma and those with COPD. Rigid diag-
nostic criteria, using a combination of tests of lung function, BHR and
atopy status, high resolution computed tomography (HRCT) chest
scan and the newly developed biological techniques for the assess-
ment of biomarker profiles, can facilitate the correct diagnosis and
the distinction between the severe asthma phenotypes. Pneumon
2011, 24(4):453-459.

INTRODUCTION

International guidelines recommend that asthma diagnosis be based
on the presence of symptoms and objective measurements of variable
airflow obstruction’. Reversible airflow obstruction on spirometry and/or
bronchial hyperresponsiveness (BHR) in the bronchial challenge test, are
highly valuable diagnostic tools for patients with a clinical history indica-
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tive of asthma’. Most patients with asthma have mild
to moderate disease that can be controlled by inhaled
corticosteroids (ICS) combined with bronchodilators for
relief of symptomes.

Unfortunately, a in a subset of patients with asthma
adequate control of their symptoms cannot be achieved,
despite appropriate treatment, including high-dose
ICS?3. The recently published international consensus
statement of the Innovative Medicine Initiative of the
European Union, recommends that the subgroup with
true “severe refractory asthma” should be distinguished
from patients with ‘problematic’ or‘difficult’asthma? The
term ‘severe refractory asthma’ should be used only for
patients with asthma in whom alternative diagnoses have
been excluded, comorbidities have been treated, trigger
factors have been removed (if possible), and treatment
compliance has been checked, but who still have poor
asthma control or frequent (i.e., >2) severe exacerbations
per year despite the prescription of high-intensity treat-
ment, or who can only maintain adequate control by
taking systemic corticosteroids, and are thereby at risk of
serious adverse effects of treatment2. This heterogeneous
group of patients presents a distinct challenge to clinicians
to provide the best management of the disease, while
limiting side effects. The mechanisms that make these
patients so hard to manage are complex, multifactorial,
and incompletely understood*.

In addition, in daily practice, there are significant bar-
riers to performing lung function tests, especially in the
primary and secondary care settings>®. Studies indicate
that in many cases the diagnosis of asthma in primary
care relies solely on clinical evaluation and/or response to
treatment>®. Recently, Aaron and colleagues’ found that
about one-third of individuals with physician-diagnosed
asthma did not have asthma according to objective as-
sessment. Conversely, in the elderly asthmais frequently
underdiagnosed or misdiagnosed due to its atypical
presentation, the age-related reduction of dyspnoea per-
ception and associated comorbidities®®. The coexistence
of comorbidities such as chronic rhinitis, nasal polyposis
and sinusitis, gastro-oesophageal reflux, obesity and sleep
apnoea syndrome may, in turn, contribute to the severity
of asthma. Obvious consequences of this confusion are
inappropriate, and most probably unsuccessful, treatment,
with increased costs and risk of adverse events.

PNEUMON Number 4, Vol. 24, October - December 2011

THE DEFINITION OF SEVERE ASTHMA:
DIAGNOSTIC CRITERIA

In 2000 an American Thoracic Society (ATS) Workshop'
adopted the term ‘refractory asthma’ and developed a
definition by consensus. The definition included one or
two major diagnostic criteria, with two or more of 7 ad-
ditional minor criteria. Figure 1 shows the major and minor
criteria used for the diagnosis of severe refractory asthma.

The Global Initiative for Asthma (GINA) guidelines clas-
sified patients as having severe refractory asthma those
who experience daily symptoms, frequent exacerbations,
frequent nocturnal asthma symptomes, limitation of physi-
cal activities, forced expiratory volume in 1 second (FEV;)
or peak expiratory flow (PEF) <60% predicted and PEF
or FEV; variability 230% before initiation of treatment'~

According to the most recent definitions, “severe
refractory asthma” or “severe asthma” is diagnosed in
patients whose asthma remains difficult to control de-
spite a thorough re-evaluation of the diagnosis and after
6 months of close follow-up by a physician specializing
in asthma'2"". Poor asthma control is defined according
to the Juniper Questionnaire as a score of >1.5 by the
7-item Asthma Control Questionnaire, or an equivalent

DIAGNOSTIC CRITERIA FOR SEVERE
ASTHMA: =1 major & =2 minor.

MAJOR CRITERIA

« Use of oral CS =50% of the time

« Continuous use of high-dose Inhaled CS (=1.200 g/
day beclomethasone or equivalent)

MINOR CRITERIA

« Daily treatment with LABA, theophylline or leukotriene
antagonists.

« Daily asthma symptoms requiring rescue medication.

« Irreversible airway obstruction (FEV1 <80% predicted);
diurnal PEF variability 20%

« =1 urgent care visits for asthma in the last year

« >3 courses of oral steroid bursts in the last year

- Rapid deterioration with <25% reduction in oral or
inhaled CS dose

- Near fatal asthma episode in the past

FIGURE 1. Major and Minor Diagnostic Criteria for Severe
Asthma (adapted from reference 10). CS=corticosteroids, LABA=
long-acting B2 agonists, FEV,= forced expiratory volume in 1
second.
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score by any other standardized asthma control question-
naire. High-intensity treatment in adults is defined as
>1000 mg/day fluticasone equivalent and/or daily oral
corticosteroids combined with long-acting b2 agonists
(LABAs) or any other controller medication?.

The response to treatment is also important and this
is measured by the level of control; thus, the diagnosis of
“severe refractory asthma” is based on both the clinical
features of the disease and the daily medication regime
that the patient is receiving'?'°. Specific features such
as a lesser degree of atopy, lower performance on lung
function testing, female sex and a history of pneumonia
might be observed in severe asthma but not milder
asthma. Many genetic and lung-specific biomarkers have
also been proposed to distinguish mild asthma from
severe asthma, but few have been proven diagnostic by
multiple studies. A relatively long period of monitoring
and treatment is necessary before labelling any patient
as having severe/refractory asthma.

THE DIAGNOSIS OF SEVERE ASTHMA

For a correct diagnosis of severe refractory asthma, it
is mandatory that patients who present severe asthma
symptoms or recurrent exacerbations be evaluated in a
stepwise manner? Figure 2 illustrates an algorithm for
the diagnosis of severe refractory asthmaZ

Diagnostic key features in the evaluation of patients
with severe asthma are highlighted in Table 1. Factors
that influence asthma control should be recognized and
adequately addressed prior to confirming the diagnosis
of severe asthma''. Spirometry, reversibility testing and
airway challenge tests (unless contraindicated) are man-
datory in the re-evaluation of the diagnosis of asthma'2.
Demonstration of reversible airways obstruction by short
acting bronchodilators is valuable, but bronchial provo-
cation testing is more sensitive and specific and should
be performed when necessary to confirm the diagnosis
of asthma. When airflow is very low, however, bronchial
provocation may not be helpful and/or feasible from the
safety and regulatory perspective''. In addition to basic
spirometric measures, assessment of small airway function,
including dynamic hyperinflation, and inflammation may
be valuable3**'"". Non-invasive measurements of airway
inflammation include assessment of sputum cell counts,
bronchoalveolar lavage (BAL) supernatants, exhaled nitric
oxide (NO), and breathe condensates'".

Environmental exposures (e.g., cigarette smoking,
occupational exposures), co-morbid conditions, treat-
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Patient has uncontrolled asthma andfor 22 fyr
asthma exacerbations

VES

Patient has prescription of high dose ICS
with or without systemic corticosteroids

YES

PatienL s using inhalers correctly and has
received adequate asthma education
S

Alternative or overlapping diagnoses as
primary conditions are excluded
VES
Exposure to sensitizing and non-sensitizing substances in school or
workplace or at home are excluded, or are optimally controlled

VES

| Drings that may cawse boachoconairiciion are discontisued |

VES

| Co-morbidities are optimally treated |
VES

|Patienthasbeenfollowedandmassessed foratleastsmonths|

YES
[

Patient has severe refractory asthma

FIGURE 2. Severe Refractory Asthma Diagnosis Algorithm.

ment adherence and, especially, inhalation technique,
must be examined thoroughly?'°"'. Cigarette smoking
in asthma is a risk factor for poor asthma control and
reduced sensitivity to corticosteroids'. The frequency of
exacerbations and healthcare system use (planned and
emergency visits) should also be recorded™. The diagnosis
and identification of additional factors influencing the
severity of asthma should be approached systematically.

DIFFERENTIAL DIAGNOSIS

Severe refractory asthma can be mimicked by many
conditions, which, as they do not respond to high-intensity
asthma treatment, may easily be mistaken for severe
asthma. A list of common alternative diagnoses and they
ways in which they should be diagnosed is presented in
Table 2.

DIAGNOSTIC CHALLENGES: THE PHENOTYPES
OF SEVERE ASTHMA

Severe asthma is a heterogeneous condition that in-
cludes several phenotypes. The identification of a specific
asthma phenotype can assist in its management. Pheno-
type investigation can lead to increased understanding of
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TABLE 1. Key features in the (re)evaluation of severe asthma
(adapted from reference 11).

Medical history - Age of onset
- Family history of asthma
- Management of disease and response to
treatment

Environmental - Allergens, occupational agents, and

exposures chemicals/pollutants

- Smoking history
Physical - Body mass index
examination - Evidence of nasal polyps

(specific points) - Evidence of alternative diagnoses, such
as cardiac failure
- Evidence of adverse effects of treatment

Diagnostic tests - Spirometry (reversibility tests)

- Airway challenge tests

- Lung volume, Diffusing Capacity

- Health status and asthma control ques-
tionnaires

- Serum IgE and peripheral blood eosino-
phil count

- Allergy skin tests

- Non-invasive assessment of airway
inflammation (sputum, exhaled breath
condensate, etc)

- Additional tests (blood gases, chestimag-
ing, etc)

Exacerbations  Frequency and type of exacerbations
(hospitalizations and/or intensive care unit

admissions)

Co-morbidities
and co-factors

- Rhinosinusitis or nasal polyps

- Gastro-oesophageal reflux disease

- Obstructive sleep apnoea

- Influence of menstruation

- History of psychiatric disease

- Use of aspirin, NSAIDs, B-blockers, angio-
tensin-converting enzyme (ACE) inhibi-
tors, oestrogens.

the underlying pathobiology and help to direct current
and future forms of treatment of asthma.

SEVERE ASTHMA PHENOTYPES

Phenotypes of severe asthma may be characterized
by the presence of continuous symptoms'4, frequent
exacerbations or fixed airway obstruction'®, the presence
of severe inflammation and whether it is eosinophilic or
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neutrophilic, or treatment resistance. Many categories
have been used to define asthma phenotypes, mostly
according to general or clinical criteria'®%:

Exacerbation-prone asthma

Patients with this phenotype appear to be predisposed
to frequent exacerbations, which can be very severe. They
may have relatively normal lung function, or low lung
function, or wide fluctuation of lung function between
exacerbations'®'”. Acute severe exacerbations activate
pathways of inflammation and remodelling, resulting in
deterioration of lung function. Accelerated loss of lung
function in turn puts these patients at increased risk of
recurrent exacerbation, resulting in a vicious cycle that may
promote the exacerbation-prone phenotype. Predisposing
factors for this particular phenotype include: low FEV;,
smoking, black ethnicity, obesity, gastro-oesophageal
reflux, chronic rhinitis, sinusitis, aspirin sensitivity, pre-
menstrual asthma, psychiatric disorders, decreased/
absent anti-viral type | IFNs, and frequent viral infec-
tions'®'7, Since exacerbation-prone asthma is a hallmark
of severe disease and poor outcome, determination of
the immunopathological factors that distinguish this
phenotype is important.

Asthma defined by chronic airflow restriction.

Some patients with asthma present marked airflow
restriction but have only moderately symptomatic or
exacerbation-prone disease. Studies suggest that the al-
lergic features of asthma are more likely to be associated
with exacerbation-prone or difficult to control asthma
than with the phenotype associated with persistent
severe airflow restriction's?'. Risk factors associated with
chronic airflow restriction in asthma are: late onset of
asthma, female sex, older age, black ethnicity, current
or past smoking history, aspirin sensitivity, occupational
exposure and longer asthma duration®7:1,

Treatment-resistant asthma

This phenotype of asthma was believed to be due to
adefectin the response of the patient to corticosteroids
that restricts the anti-inflammatory effects of this class of
drugs'”%. Later studies have shown that there are many
different reasons for steroid resistance, such as abnormali-
ties in histone deacetylation pathways, overexpression of
the alternative, non-functional glucocorticoid receptor 3,
or transcription-factor interference with corticosteroid
binding to the functional glucocorticoid receptor a'’2°.
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TABLE 2: Differential or additional diagnoses to severe asthma, and relevant diagnostic tests (adapted from reference 2).

Differential or additional diagnoses

Diagnostic tests

Bronchiolitis obliterans
Emphysema or parenchymal lung disease

Parenchymal lung disease
Bronchiolitis obliterans
Bronchiectasis
Congestive heart failure

Recurrent pulmonary embolism
Intrabronchial obstruction
Vocal cord dysfunction

Dysfunctional breathing/panic attacks

Recurrent microaspiration

Cystic fibrosis (CF)
Allergic bronchopulmonary aspergillosis

Emphysema
Hypersensitivity pneumonitis
Bronchiectasis

Recurrent pulmonary embolism
Pulmonary arterial hypertension

Bronchiolitis
Sarcoidosis

Churg Strauss syndrome

Air trapping measured by body plethysmography
Carbon monoxide diffusion capacity

Chest high resolution computed tomography (HRCT) scan

D-dimer
Bronchoscopy
Laryngoscopy during attack

Blood gases during attack
Hyperventilation provocation test

Proximal oesophageal pH measurement
Bile salts in bronchoalveolar lavage (BAL) fluid

Sweat test
Aspergillus IgE/precipitins/sputum culture

Chest high resolutioncomputed tomography (HRCT) scan

CT pulmonary angiography

Transbronchial or thoracoscopic lung biopsy

Biopsy of affected organ(s)
Antineutrophilic cytoplasmic antibodies

Some patients probably do not respond either because

Aspirin-induced Asthma

they have no inflammation, or they have a different type

of inflammation (e.g., neutrophil)'®'”.

Asthma defined by age at onset

Aspirin-induced asthma is characterized by a combi-
nation of chronic rhinosinusitis progressing to chronic
hyperplastic eosinophilic sinusitis, moderate-to-severe
asthma, and nasal polyposis. It has high morbidity and

The age at which a patient develops asthma also
differentiates phenotypes's'. Generally, early-onset
asthma appears to be a more homogeneous disease
than late-onset asthma, which is aggravated to by a mix
of allergic, infectious, and other factors?'. For example, in
a recent study by Moore and colleagues?? patients with
early onset atopic disease had normal lung function and
little difficulty attaining asthma control, while patients
with an older age of onset had poorly reversible, severe
airflow obstruction, obesity, and a tendency to systemic
hypertension.

the symptoms are life-long once developed. It is rare in
childhood, with a peak age of onset between 29 and 34
years. Previous exposure to aspirin is not a risk factor
for its development, but once established, ingestion of
aspirin or other NSAIDS induces an acute worsening of
rhinosinusitis and asthma. It responds poorly to steroids
and is characterized by persistent inflammation of the
upper and lower respiratory tracts. Aspirin intake has
also been associated with severe asthma attacks and
remodelling changes'®".
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Cluster analysis: a new approach to the phenotyping of
asthma

Cluster analysis organizes information about vari-
ables so that heterogeneous groups of subjects can be
classified into relatively homogeneous “clusters”?. Early
studies using cluster analysis identified 4 distinct severe
asthma phenotypes:

1) Patients with well-controlled symptoms and minimal
airway inflammation;

2) Patients with early-onset atopic asthma with severe
symptoms, persistent airway inflammation, and
markedly variable airflow obstruction;

3) Patients, mainly female, who have late-onset asthma
with symptoms but minimal eosinophilicinflammation,
many of whom are obese;

4) Patients, mainly male, who have late-onset asthma
characterized by persistent eosinophilic inflammation
in the absence of symptoms.

More recently Haldar and colleagues® identified two
clusters specific to refractory asthma, the “early-onset,
symptom predominant” and the “late-onset, inflamma-
tion predominant”. Both clusters had marked discordance
between symptom expression and eosinophilic inflam-
mation. Inflammation-guided management led to a
reduction in exacerbation frequency in the inflammation
predominant cluster and a dose reduction of ICS in the
symptom-predominant cluster.

SPECIFIC DIAGNOSTIC PROBLEMS
1. Asthma in the elderly

In clinical practice, asthma in the elderly is often either
underdiagnosed and undertreated or overdiagnosed
and mistreated. The age-related reduction in percep-
tion of shortness of breath and the high incidence of
co-morbidities in the elderly makes the diagnosis and
management more difficult and challenging for clinicians.
The differentiation between symptoms is not always as
straightforward as in younger age-groups. Wheezing, the
most common symptom of asthma in the elderly?*? can
also be attributed to other pathological conditions, such
as COPD, cardiac failure, acute bronchitis, bronchiectasis,
gastro-oesophageal reflux, aspiration or inhalation of a
foreign body, and tracheobronchial tumours®*%’. Breath-
lessness is usually perceived as part of the normal process
of ageing. Clinicians must rule out other diseases, such
as COPD, congestive heart failure, pulmonary embolism,
hyperventilation/panic disorder, Churg-Strauss syndrome
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and other forms of vasculitis®®?’. The investigation may
present problems; for example, spirometry before and after
bronchodilation may entail additional difficulties in the
elderly. Several studies have reported that spirometry can
be adequately performed in the majority of older patients
when the staff is properly trained, and with the appropriate
application of reference values for this age group®. The
ATS/European Respiratory Society (ERS) pulmonary func-
tion test interpretation guidelines recommend that the
lower limit of the normal range for FEV:/FVC ratio, based
on the fifth percentile corrected for age, sex, height, and
race, be used to detect airflow obstruction®.

BHR has long been considered a differentiating fea-
ture of asthma'?, but its role in the elderly is a matter of
debate. Scichilone and colleagues?®, in a review of 18
studies, showed a positive association between age and
BHR, the prevalence of which appears to increase in the
elderly?®. The mostimportant determinants were reduced
lung function, probably due to geometric factors, and
a history of smoking. Atopy, female sex, inflammatory
and neuronal mechanisms should also be considered as
determinants of BHR in the elderly®. Elderly individuals
experience less awareness of bronchoconstriction during
methacholine bronchoprovocation, despite degrees of
bronchoconstriction similar to those of younger subjects.
The presence of one or more comorbid conditions, which
are common in the elderly, significantly impairs percep-
tion of bronchoconstriction, which could lead to the
occurrence of unnoticed severe airway narrowing®?.

2. Differential diagnosis between severe asthma and
chronic obstructive pulmonary disease (COPD)

COPD is usually easy to distinguish from asthma but
sometimes its differentiation from late-onset asthma in
older patients, particularly cigarette smokers, is difficult,
and may be impossible. Both diseases are characterized by
the presence of airflow obstruction but each has a distinct
pathogenesis, inflammatory pattern, and prognosis'*>.

The distinction between asthma and COPD based
simply on spirometric parameters is difficult, particularly
in severe asthma, and especially in the elderly. A negative
bronchodilator response may indicate COPD, or rarely
refractory asthma (corticosteroid resistant)*'*2 Population
studies have shown that as many as 30% of patients with
fixed airflow obstruction have a past history of asthma3.
Often there is a need for further tests, such as lung volume
measurements [e.g., total lung capacity (TLC), functional
residual capacity (FRC), residual volume (RV), RV/TLC %, or
diffusing capacity of carbon monoxide of the lung (DLCO)].
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Lung volumes are elevated in COPD*. The presence of a
normal DLCO can be useful to differentiate patients with
asthma from those with COPD, although patients with
asthma who have a history of smoking may also present
reduced DLCO33%,

Recently, chest high resolution computed tomography
(HRCT) scan has been proposed as an additional tool for
assessing pulmonary structural changes in long-standing
diseases, such as asthma and COPD?*. HRCT scan has
been used to quantify abnormalities of the airways due
to airway remodelling, and the HRCT scan score has
been found to be correlated with the severity of asthma
and airflow obstruction®. In addition, high-dimensional
biological techniques (e.g., genomics, metabolomics) al-
low assessment of disease biomarker profiles, providing
the possibility to discriminate disease entities based on
composite molecular signatures, applicable to serum,
BAL fluid, exhaled air and sputum?3¢3,

CONCLUSIONS

The diagnosis of severe asthma should be reserved
for those who have refractory asthma that persists after
extensive re-evaluation and an appropriate observation
period of at least 6 months. It is important that multiple
objective independent outcomes are assessed, including
health status, disease control*®, exacerbations, airway in-
flammation*, lung function, BHR, atopy, and HRCT chest
scan.These outcomes can facilitate the correct diagnosis
and the distinction of particular disease phenotypes, and
indicate the appropriate treatment.
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Ta o€ oxéon Pe TNV umoBeon TG elocaywync. E§nynote
Kal urrooTtnpifte eupriuata ta omoia dgv avapévoviav
N ivat avtiBeta pe Tnv unmdBeon. H mBavoloyia mpémnel
va gival 600 1o duvatov Atyotepn. Ae TpEMel va €ma-
valappdavovtal ta amoteAéopata. Opoiwg, Sev Tpémel
va avaypdgovtal otn oulitnon euprjpata mou Sev
mapatnperifnkav ota anoteAécpata. Mn KAvete mapa-
TIOUTTEG O€ TTIVAKEG KAl EIKOVEG.
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EuxapioTieg

Euxaplotieq mpémnel va ameuBuvovtal ota dTopa Ta
omoia gixav aAnBry cupuBoAr oTnV epyacia kal Ta omoia
oupPWVNOoAV UE TA EUPHAMATA Kal TA CUMITEPACHATA.
2TIG EUXOAPLIOTIEG TIPETIEL VA AVAPEPOVTAL KAl TTNYEG
Xpnuatodotnong.

4. O BIPAoypa@IKOG Kataloyog mepIAAMUPAvEL TIC
TIAPATIOUTTEG KATA TN OEPA TNG apiOunong toug oto
Keipevo. H BiBAloypagia amod meplodika mephapfBavel
KOTA O€1pd, OAA T OVOLIATA TWV CUYYPAPEWY, TOV TIAR-
pn Titho Tou apBpou (ue meld oTolKEia), TNV EMioCNUN
oUVTUNON TOU TITAOU TOU TTEPLOSIKOU, TO £TOC, TOV TOUO
Kal TNV TPWTN Kal TeAevTaia oelida tng dnuocisuonc.
Av ol cuyypa@eic gival péxpl €1 mapatiBevtal OAa ta
ovouaTa, €AV €ival pTA 1] MEPIOCOTEPOL TTAPATIOE-
VTdl JOVOo Ta Tpia MPWTa ovopaTa Kal akoAouBei, “et
al’, mx. Bouros D, Antoniou KM, Light RW. Intrapleural
streptokinase for pleural infection. BMJ 2006;332:133-
4. 'Otav n mapamounn avagépstal o€ BiAio j Kepa-
QO GUYYPAMMATOC, AVAPEPOVTAL OTN OEIPA TA OVOUA-
TA TWV CLUYYPAPEWY, O TITAOG Tou ApBpou, ol eKSOTEC,
O TITAOG TOU CUYYPAUMATOC, 0 aplBuog TG ékdoong, o
€KSOTIKOC 0iko¢, N TTOAN O1ToU €YIVE N £€KSoon, To €T0C
NG €kO0o0oNG Kal 0l CEAISEG avVaPOPAG TOU KEIPWEVOU, TI.X.
yta BiBAio: Siafakas NM, Anthonisen N, Georgopoulos
D. Acute exacerbations of COPD. Marcel Dekker, New
York, 2004 kat yia ke@dAlaio o€ BipAio: Kyriakou D,
Alexandrakis M, Bouros D. Pleural effusions in blood
diseases. In: Bouros D. (editor). Pleural Disease. Marcel
Dekker, New York, 2004, pp. 621-638.

5. Ol GUVTMNOELG TWV OVOUATWY TWV TTEPLOSIKWY AKO-
AouBouv Tov katdhoyo Tou Index Medicus (BA: http://
www.nlm.nih.gov).

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

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

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

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

Tayxudpopikr dtevBuvon;:

Mep1odiko «MNEYMQN»
Noookopeio Noonudatwy Owpakog ABnvwy,
Meooyeiwv 152,11527 ABriva
TnAépwvo & fax: +30-210-74.87.723
WWW.pneumon.org
www.hts.org.gr
e-mail: pneumon@hts.org.gr
(umoyYn kabnyntou k. A. Mroupovu,
AlevBuvtn Zovtaéng)
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