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In the past year the Journal has continued to improve its appearance on
the web by establishing a new state of the art site (www.pneumon.gr), with
the financial support of CHIESI. As seen in Figure 1 the number of visitors
in the few months of its operation increased steadily to reach more than
3,000 per month, with the same trend being observed for the number of
downloads (Figure 2).This trend underscores the increasing interest of the
medical community in the material of the Journal, the quality of which |
hope to continue to improve. A large number of hits come from visitors to
the site from countries other than Greece.

Another step towards improvement has been the addition to the editorial
board of three new associate editors, Petros Bakakos, Kostas Kostikas
and George Stathopoulos. All the new members are young academic
pneumonologists with fresh ideas, who will boost the rising course of the
Journal. | heartily welcome them to our editorial board.

In the coming year further changes, both national and international,
will follow in the editorial board, aimed at establishing a more functional
cooperation with the Editorial office.

| take this opportunity to wish to all readers a Happy New Year, with the
good news of the indexing the Journal in scientific databases.
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FIGURE 1. Number of visitors to the PNEUMON website per

month, as of mid of December 2008.

FIGURE 2. Number of PDF downloads from the PNEUMON
website, per month as of mid December 2008.
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Ao tn peAétn Torch otn pedétn Uplift

Biot mapaAAnAot i Biot avtiBetol;

Nétpo¢ Mmakakoc',
Kwvetavrtivoc Kwotikac?,
Itého¢ Aoukidnc'

TAéktopacg latpikig oxoAn¢ Mavemotnpiov
ABNVV - ZuVTakTIKA opdda Nveluwy,
2N\ékTopag latpikng oxoAg MavemoTnpiov
©eooaliag - ZuvTakTIKA opada MNvelpwy

AMnhoypaepia:

Nétpog Mmakakog

A’ Mavemotnpiakn Mveupovohoyikr KAvikr,
NNOA “H Zwtnpia”

A Meooyeiwv 152, 115 27 ABriva

Tn\. 2107778827, Fax: 210 7770423

H Xpdévia Amo@pakTikr MveupovondBeia (XAM) givat pia maykoouia
eménuia.

AuTA TN oTIypn €ival n Tétaptn artia Bavdtou otic HIMA pe tnv emintwon
¢ va auvéavel maykoouiwe. Motevetal 6Tt To 2020 Ba gival n tpitn artia
Bavatou og 6Mo Tov Koopo'. To 1976 ol Fletcher kat ouv, Bswpnoav o1t pia
opada KamvioTwv Ba odnynBei og TaxuTEPN EKMTTWON TNG AVATIVEUOTIKIAG
Aerroupyiag Omwg autr ekppdoTtnke pe TNV FEV; % avapevopevng. H taxutepn
auth ékntwon Ba 0dnyrioel oTadlakd G AVATTVEUCTIKH AVIKAVOTNTA Kal TEAIKA
o€ Bdvato?. H 6An autr Bewpia 06rynoe otnv dmoyn OTi n TPOTonoinon tng
(PUOIKNE TTopEiag TNG vooou Ba mpémel va €xel we Bacikd OKOTIO TNV HEiwon
ToU pUBPOL ékmtwong tng FEV;. Auto €ixe weg amotéAeopa mAnBwpa gap-
MOKEUTIKWV HEAETWV VA EMKEVTPWOOUV 0TO GTOXO AUTO KAl VA ayvorioouV
Ta TOAanAd mpdowrma TnG vooou. H XAT dev Bewpeital mAéov éva apywg
TIVEUUOVIKO voonpa. Exel oagr emidpacn oto kapdiayyelakd cuotnua,
oTNV avamtuén KapKivou Tou TVeLovVa, 0TnV avantuén ooTEOTTWPWONG,
kaye&iag kat peiCovog katabAyne. MapdAAnia n BvnouotnTa TNG vooou
amnotelei éva oUVOeTo TTPOBANA, TTOU GUVABWG UTTOEKTIUATAL OCOV APOoPA TNV
OUMUETOXI TWV CUVOONPOTATWY KABWG KAl TWV S1AQOPETIKWY TTAPAUETPWY
BaputnTag Tng vooou?. Zripepa Aotrmdy, @aivetatl OTL N EMKEVTPWON OTNV
FEV: % 6gv ekppdlel TNV TANBWPA AuTWV TwV HETABANTWV TIEPIOCOTEPO
ammo TOPAPETPOUG OTIWG Ol TTAPOEUVOELG TNG VOOOU Kal Ol OXETI(OUEVEC UE
aUTEG voonAeieg ) n mototnta (wric. Xtn onueptv mpooéyylon tng XAl
BéNoupe peAéteg mou Ba katadelkviouv Ta TOANG Tpdowma TG VOoOoU N
He dANa Adyla TouS KAIVIKOUG KAl KUPIwG TOuG BepameuTikoUC @avoTuTIouG.
To teleutaia 2 xpdvia U0 ONUAVTIKEG PAPHAKEVTIKEG HeNETEC, N Torch?
kal n Uplift® mpoaoéyyloav Tn @IA0co®ia Twv QavoTUTTWV MPOCTIa8WVTAC
TEAIKA va amobei§ouv 0TI N LOVOTIAPAYOVTIKI) OTOXEUCN OE POAPHOAKEUTIKEG
MeNETeC yia T XATT amotehei mapeABov xwpic uEAov.

H pehétn Torch mpoonddnoe va amodeifel 0TI 0 cuvSUACUOG EIOTTVE-
opevou otepoeldoug (ICS) kal pakpdg Spaong PBa dieyéptn (LABA) embpd
BeTikd otnVv BvnoipdTnTa and T vOoOo 0 CUYKPION LE TO EIKOVIKO PAPUAKO
(mpakTtikd B, Sieyépteg Taxeiag dSpdonc). H pehétn Uplift ouykpivovtag tio-
TPOTIIO LE EIKOVIKO PAPUAKO a&IOAOYNOE WG TIPWTAPXIKO 0TOXO TO pubud
ATTWAELAC TNG AVATIVEVUOTIKAG A&lToupyiag Kal Apnoe w¢ SeuTepeloVTEC
oTOXOUG TNV Midpach TOU TIOTPOTTOU OTIC TApoEUVaELS, TNV moldtnTa (WG
Kal tn Bvnowpdtnta. Ot duo peléteg gixav SlI0POPETIKEG PIANOCOPIEG OTO
oxedlaopd Toug. H mpwtn Bewpnoe 6Tt wg elkoviko pappako Ba npere va
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XapaktnploBein kat' emikAnon xopriynon B2 Sieyeptwv. H
SeUTEPN OUCIAOTIKA APNOE EAEUBEPN TN XOpPrynon Kabe
S1a6éa1ung Beparneiac. Mioteloupe 6T 0 OxXeSIACUOS TNG
SelTepNC émiace 1Mo TTOAU TO TTAAMO TNG BEPATIEVTIKNG
kaBnuepvétnTac. ANwote av dtafdoel kaveig to dpbo
ouvtaéng yla tnv Torch, auto mou Ba amokopioel ival 6T
n €mMoxr Tou payuaTikou placebo éxel mAéov mepdoel®.
To Seutepo, Tou Ba TTPEMel KAVEIC va OXOMAOEL, gival OTl
otn HeAéTn Uplift oupmepieAripBnkav acBeveic kat pe o
AT VOO0, UE OKOTTO KUPIWE Va amavTroeL N MEAETN 0TV
TPOKANGON TNG éyKalpng mapépBaonc. To TPITo GNUAVTIKO
OTOlIXElO0 €ival 0TI TO TOCOCTO TWV EVEPYWV KATIVIOTWV
otn pehétn Uplift tav onuavtikd xapnioétepo. Ot Biot
Aomév @aivetal va pnv givatl kal Tooo mapaAnAol oTto
OXeO100TIKO TUAMA TWV HeEAETWV. ESW Opwg mpénel va
TovioBei 6Tt n pelétn Torch oxedidotnke o€ pia Xpovikn
mepiod0 &1mou Ta TOAAA TTPOCWTTA TN VOCOU NTAV AoV
KPUMHEVA 1] KAAUTEPA AYVWOTA.

H peAétn Torch, mapd to pn OTATIOTIKA ONUAVTIKO
ATTOTEAECUA Yla TOV TPWTAPXIKO 0TOXO, €8¢l OTI O
ouvbuaopog ICS+LABA emdpd BeTikd otnv eAdtTwon
TOoU pUBPOU aMWAELNG TNG AVATIVEUOTIKIAG AElTOUPYIAC,
oTn peiwon tTwv mapofuvoewv Kal otn PeAtiwon Tng
moldtntag {wng. Amd v ANAn MAeupd n perétn Uplift,
av Kat 6ev ETTIACE TO TPWTAPXIKO OTOXO TN, £6€1€€ OTLTO
TIOTPOTIIO KATAPEPE VA UEIWOEL ONUAVTIKA TIC TAPOEUVOELC,
TIG OXETI(OMEVES UE AUTEC VOONAEieC Kal TNV emayouevn
QAVATIVEUOTIKN avemdpkela. BeAtiwoe tnv mowdtnta {wrig
KOl MEIWOE OTATIOTIKA ONUAVTIKA TNV OAIKH Bvnoluotnta
MEiwvovTag onuavTikd Kal Tnv voonpotnta amo kapdiay-
Y€lakda voonuata. Moto Atav 1o KUplo uivupa amé Tig Suo
OUTEG MENETEC ; ATTAA TEKUNPLWVOULV, KATA TNV TIPOCWTTIKN
pag amoyn, 6Tt n Staxeipton TG vOoou Kal N UGCIKA TNG
TopEia apapévouy U0 CUVICTWOEC JUE TTOANA KPUIIEVA
MUOTIKA. MoTevoupe OTL N perétn Torch katédel€e pia
TTOAU ONUAVTIKA Tapatrpnon He Vo ouvIoTWoEC: ‘OTiN
Bvnoipotnta dev emnpedletal oUTe amd 1o pUBUO aMWAEIAG
TNG AVATIVEUOTIKAG AElTOUpYiag oUTe amd tn peiwon Twv
napo&uvoewv. Katapupn Aotrmov tng Bewpiag twv Fletcher
kal ouv; MiBavotata avadelén evog eavoTtumou acBevwy
o pmopei va €xouv Aydtepeg mapo&Uvoelg ard dev
enmnpedaletal n BvnodtnTa and tn vooo. AvtiBeta n Uplift
TIPOKTIKA KOl OUCLAOTIKA KATESEIEE OTI N TTPOoONKN EVOC
Makpdc §paong avtiyoAlvepylkou otnv nén undpyxouoa
Bepaneia acbevwv pe XA emdpd BeTikd ot peiwon
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Tou apBpou alld kat TN Baputntag Twv mapofuvoe-
wv. Méow NG 6pAong autng oTIC Mapo&UVOEIC Paive-
Tal va emdpd OeTikd otn BvnoudtnTa Kal va PeXTIWVEL
NV Kapdlayyelakn voonpotnta. Biol mapdAniol n Biot
avtiBetol Aormdv yia tig Svo peréteg Autd TTou EPayve
n Hia 1o Bprike n dAAn; ESw ot Biot pdAAov cuvavtwvTal.
JuvavtwvTal 0To onueio mou unmootnpeilel 6Tt o puBUOG
amwAelag NG FEV, Sev amotelei TRV MapdeTpo eKeivn TTOU
kaBopilel €€ ohokArjpou tnv BvnoludtnTa-vooneotnta
€ite TNG VOOOU GUVOAIKA €iTE TWV EMAyOEVWY artd AuTh
ouvoonpoTHTWV. Tt eivat Aotrmév autd mou kabopilel Tnv
QUOIKN Mopeia NG vooou; H peiwon Twv mapouvoswv
pévo; Evbexopeva ekeivwy TTou amattouv voonAeia, kabott
gival auTég mou mpaypaTika emnpedlouv TNV Mopeia Tng
vooou Kal oxeti{ovtal TEPICCOTEPO E TIG EMTAYOUEVEG
kapdlayyelakeg emmiokéc. ESw gaivetal Tt n peétn Uplift
£mMaoe 10 0TOX0 evw N peAétn Torch MApwOE To OKENOG
Tou placebo w¢ pépog Tou oxeS1A0TIKOU TPWTOKOAOU.
Biot avtiBeTol Aotmov.

Mou cuvavtnONKav AUTEC Ot LENETEG TEAIKE; ZuvavTh-
Onkav ekei Tov TIG PpNKE pia AMNN peéTn, n Inspire’. H
TeAeutaia oLyKpIve TIC SUOo BepameuTikéG TapeUPAOELS
(ICS-LABA kat TloTpoT1I0) 0€ OX€0N UE TNV eMidpaact Toug
oTI¢ Mapo&UVaoElC. TIC Bprike TTPAKTIKA I0OOUVANES PE
Slagpopetikd mbavd unxavioud dpdonc. Xuvavtndnkav
oTNV BETIKN AMMOTEAEOUATIKOTNTA TOUG 0T 0oRBapPn-TTOAD
oofapn XA, 6mou mpémel va XpnotomolovvTal cuvéua-
oTIKA. [Mou dev Ba cuvavtnBouv; MiBavd, oTIC PAIVOTUTTIKEG
Slapopéc mou Ba TTPOKUYOULV ATTO TIC TIEPAITEPW AVAAUCELG
mou pdANov Ba gival meploooTepe yia T perétn Uplift,
piag Kat n TeAevTaiao Ba €€TACEL TOUG PAIVOTUTIOUG TNG
nmag voéoou, Tou KAmvIoTH Kal TOU TTPWNV KAMvIoTH Kal
mBavda autou mou Sev AapPavel ICS.

To peyalo képdocg kal amo TI¢ Vo HEAETEG gival OTL
katépOwaoav va meicouv Kal Tov 1o SUCTTIIOTO EpEUVNTH
aAd kal Tov KAk Tou aoyoAeital pe tn XAl 611 ot
MeENOVTIKEG HEAETEC Ba BAEmouv T XAT Onwe eloTOXA
ava@épel o ApBpo ouvta&ng mou ypdgtnke yia tnv Up-
lift®: Q¢ éva oUVOPOO LE ONUAVTIKY ETEPOYEVELQ, TTOU N
@UOIKN Tou mopeia dev e€aptdtal pévo and pia mapdpe-
Tp0. H pabnuatikn e€iowon mou ekppAadlel iow¢ Ta TTOANA
npdéowmna NG véoou aAld Kal Toug mapdAAnAou¢ Bioug
Twv 800 peetwv: XAM=X(n=1)-XAl, 610U n Ta TOAA Kal
SlagpopeTikd mpdowrna g vooou.
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Chronic obstructive pulmonary disease (COPD) is a world epidemic. Itis
currently the fourth leading cause of death in the USA, with its prevalence
increasing worldwide. It has been estimated that it will become the third
most common cause of death in both the USA and the rest of the world by
the year 2020'.In 1976, Fletcher and coworkers showed that a subgroup of
active smokers had an accelerated decline in lung function, as assessed by
the FEV, % predicted. This rapid decline would gradually lead to respiratory
insufficiency and eventually result in death at a younger age This concept
led to the consideration that disease modification could have as the primary
and even the sole target the effect on FEV; decline. Accordingly, many stud-
ies focused on this parameter and simultaneously ignored the “many faces
of the disease”. However, COPD is more than solely a pulmonary disorder,
and has well recognized effects on cardiovascular morbidity, the risk of lung
cancer development, osteoporosis and depression. The disease mortality is
considered a complicated issue, and it is usually underestimated in terms
of the contribution of both co-morbidities and various different aspects of
disease severity®. The FEV; % cannot identify the rate of exacerbations, the
exacerbation-related hospitalizations or the overall quality of life (QoL). In
the current approach to COPD, we need studies which will identify the many
faces of the disease or, more precisely, the different clinical and therapeutic
phenotypes. In the last two years two pharmacological studies, TORCH* and
UPLIFT?, attempted to explore the phenotypes theory, in order to prove
that aiming at only one parameter of the disease belongs to the past and
has no place in the future.

TORCH was a randomized double blind trial, comparing combination
therapy with inhaled steroids (ICS) and long acting 3, agonists (LABA) with
placebo (short acting bronchodilators on demand), LABA alone or ICS alone
for a time period of three years. The primary outcome was all cause mortality,
and the frequency of exacerbations, QoL and rate of decline in FEV; were
assessed. UPLIFT was a randomized double blind trial comparing tiotropium
with placebo for four years. Patients were allowed to use all available relevant
medications. The primary outcome was the rate of decline in mean FEV; and
as secondary outcomes, the frequency of exacerbations, QoL and mortality
were also assessed. The two studies had a different design regarding the
placebo component. Realistically, the placebo component in UPLIFT could
be combination therapy, while in TORCH it was short acting bronchodila-
tors on demand. We strongly believe that the design of UPLIFT was closer



PNEUMON Number 4, Vol. 21, October - December 2008

to the real world of COPD. Anybody reading the editorial
for TORCH would realize that the option of a real placebo
component has ended®. Another important issue is that
in UPLIFT, stage [l COPD patients were also recruited. This
could provide some definite answers about the direction
of early intervention. The third importantissue in UPLIFT is
the percentage of active smokers, which was much lower
compared to previous studies. The main differences in the
study design may be explained by the fact that the TORCH
study was designed in the late 90s, when the many faces
of the disease were not so evident.

Despite the non statistically significant result for the
primary outcome, the TORCH trial showed that combi-
nation therapy (ICS + LABA) positively influenced the
rate of decline of lung function, as assessed by FEV;,
the exacerbation rate and the overall QoL. The UPLIFT
trial did not reach statistical significance in its primary
outcome, but demonstrated that tiotropium decreased
exacerbations, related hospitalizations and the occurrence
of respiratory failure, and it also improved QoL. What was
really important was its positive effect on mortality and
cardiovascular morbidity. Did we get a clear message from
these two trials? They confirmed that both the manage-
ment of the disease and its natural history remain two
parameters with many hidden secrets.

From our point of view, the TORCH trial yielded an
important observation with two components; mortality
in COPD is not influenced either by the decline in lung
function or by the decrease in the exacerbation rate. Was
this a real effect or was it just a sub-phenotype of patients
whose mortality is not influenced by exacerbation rate
and decline in lung function? This is a complicated ques-
tion with no clear answer at present. On the other hand
the UPLIFT trial showed that the addition of a long acting
anticholinergic to the current treatment of COPD reduces
the rate of exacerbations, related hospitalizations and
respiratory failure. Through this effect, both mortality and
cardiovascular morbidity were positively affected. Are the
results of the two studies completely different? Definitely
no. They overlapped each other in the finding that the
rate of decline in FEV; alone does not solely define overall
mortality either for COPD or for the related co-morbidi-
ties. The question arising, then, is which is the stronger
parameter determining the natural history of the disease?
Is it just the decrease in the rate of exacerbations? Pos-
sibly yes, and especially those exacerbations that require
hospitalization and lead to life-threatening respiratory
failure. The phenotype of frequent exacerbations is mainly
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related to increased cardiovascular morbidity, irrespective
of preexisting disease. The TORCH trial did not reach this
target, because of its inadequate primary design, while the
UPLIFT trial reached the target, due to its more realistic
design in relation to everyday COPD.

Where did these trials meet? Probably in a third study,
the INSPIRE study’. This study compared combination
therapy (ICS + LABA) with tiotropium, setting as its pri-
mary outcome the number of exacerbations. No winner
was found, probably due to the different mechanisms
acting to decrease the rate of exacerbations. Where else
did they meet? On their positive effects in severe to very
severe COPD, where they act synergistically and effec-
tively. Where did they not meet? Possibly in phenotype
differences which will emerge from future analysis, mainly
for the UPLIFT trial, which has the potential to examine
the mild to moderate disease phenotype, the ex-smoker
phenotype and the non-steroid treated phenotype.

Both studies, even though unintentionally, have man-
aged to convince every clinician and researcher to view
COPD as a syndrome that encompasses a variety of ob-
structive diseases, but differs in terms of the mechanism of
disease and the response to therapy, as it is supported in
the editorial for UPLIFT®: A heterogeneous syndrome with
a mathematical notation as follows: COPD=%(n=1)-COPD,,
where n represents the many faces of disease.
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MEPIAHWH. H katdypnon aAkooA eivat pia ave§aptntn perafin-
™ mov avéavel 3 éwg 4 popég TNV MOAvOTNTA ELPAVIONG KAl Th
Baputntd Tou GUVSPOHOU ofgiag avanveLoTIKNG SUCXEPEING TWV
evnAikwv (ARDS) o€ aoBeveic pe voorjpara mou mpodiabétouv otnv
avantuén tou. H umepkatavdAwaon aAkooA mpokalei o§eldwTikO
stress GTOUG IVEUUOVEG UECW TOU PETABOANIGHOU TOU EVW TAUTOXpOVA
HEwwvEL TN oUVBETN aANd Kot T Xpnotpomoinan tng yYloutaBeiovng
mou anotelei T Baoikn avTio&eldWTIKN ovoia pe anoTéAeopa va
peEvVeTAL  avTio&edWTIKN IKAVOTNTA TWV KUTTAPWV. H pelwpévn
OUYKEVTPWON YAOUTAOEIOVNG OTOV IVEUHOVIKO LOTO TTPOKOAAEIL Q-
Enuévn dlamepatoTNTa MPWTEIVWV Kal HEIWREVN KABapan vypwv
amo Tig KupeNideg, auénpévn ékppaacn Tou mapdyovra transforming
growth factor-p 1, eNdttwon TnG cUVOEONC KL TNG EKKPLONG TWV QW-
o@olhimbiwv Tou em@avelodpacTikol mapdyovta amo ta KuPeMSika
KUTTOPA, auénpévn amontwon Twv KUPEMSIKWV LAKPOPAYwVY Kal
AMWAELQ TNG PAYOKUTTAPIKAG TOUG IKAVOTNTAG KAl EVEPYOTIOINGN
™G avadlapopPwong Tou MVEUOVIKOU 10ToU petaBdilovtag tTnv
TEPIEKTIKOTNTA Kal TN 0UVOEON TNG TVEVMOVIKAG EEWKUTTAPLAC
ougiag. H avamiipwon tng yAoutabeidvng pe tTn xopriynon mpo-
Spopwv ovclwv TG, OMwG N-aKETUAKUGTEIVN KAl TIPOKUGTEIVN
umopéi va ehaylotomolrjoel moAAég amo Tig BAafeg mou mpokalei n
Kataypnon aAkool atov mveupova. Xpeldletal mepartépw peRETn
TWV UNXAVICHWY HE TOUG OTToiouG N Xpovia Ayn aAkooA avavel
™V valodnaoia Tou MveLOVA Yia ELPAVION 0&giag TVEVUOVIKAG
BAABNG, waote va avantuxBouv Katl ot KATAANNAEG BepameUTIKEG
napeppaceic. Mvevuwv 2008, 21(4):316-320.

EIZATQrH

To oUvOpouo o&eiag avamveuoTIKAG SUoXEpPELag Twv evnAikwv (Acute
Respiratory distress syndrome, ARDS) amotelei pia KAVIKK) ovTOTNTA KOIVA
peTa&L MaBoAoyIKWY Kal XEPOUPYIKWY acBevwv. H emimtwor) Tou ival 75
ava 100.000 mAinBuopd avd xpdvo otig HIMA. Ot kataotdoelg mou oxetiCovtal
ME TNV avantuén Tou cuvépouou SlakpivovTal O AUTEC TTOU TTIPOKAAOUV
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amnevBeiag PAGPN oTOV MVEUOVA KAL OE AUTEC TTOU TIPO-
KOAOUV €UUETA TIVEUUOVIKN BAABN HEOW CUCTNUATIKNAG
S1adikaaciag'. Av Kal ol pnxaviopoi mou odnyouv TeANIKA
otnv euedvion ARDS o pepikol¢ aoBeveic eivat dyvwoTol,
éxel SlamotwOel 611 N katdypnon aAKoOA amotele( pia
onuavtikf ave€dptntn HetaBAnT mou avédavel 3 éwg 4
@opéc TNV mBavotnta avantuéng aAAd kat tn cofapo-
™nTa tou ARDS?.

H EANGSa kaTéxel Tn 17" Béon oTov KOO0 OG0V apopd
OTNV KATAVAAWGN AAKOOA KAl TIG EMITAOKEG TOV, 2T [E-
A€Tn Tou Moussa Kal TwV CUVEPYATWY Tou SlamoTtwonke
o011 10 31,8% TwV ekTadevopEéVWY 0TO EAANVIKO vauTIKO
ékavav urepBoAKr xprion aAkodA yeyovog mou Seixvel Tnv
poTN TN oLYXPOoVNG EAANVIKAG veoAaiag otnv katdypnon
aAKOOA. To eUpNua AUTO gival onuavTikd Sedopévou ot
av n unePPOAIKN KAaTavaAwaon aAKoOA SlamotwOei kat
Slakorei o€ TPWIHO 0TASI0 TOTE Ol EMITAOKEC TTOU AUTO
TIPOKOAE( pmopei va amo@euxBouv.

EMAHMIOAOIKA AEAOMENA ZYZXETIZHZ
ANKOOA KAI ARDS

H mpwtn cuoxétion peTadl Tng XPriong aAKoOA Kalt
ARDS €yive and tov Moss Kal TouG CUVEPYATEG TOU O€ pia
avadpoptkr LENETN Bapéwv TaoxovVIwy aoBevwy, oTnv
omoia S1amoTwONKe OTL TO LOTOPIKO KATAXPNONG AAKOOA
oxeTI{oTav pe au€énuévn MNTwon Kat coapoTnTa Tou
ouvdpouou ARDS (43%). H Bvntétnta Twv acBevwv pe
LOTOPIKO KaTdXpnong ahkooA kat ARDS itav peyalitepn
(65%) og oxéon pe T BvnréTnTa TwWV 0oBevwv pe ARDS
OaAAG xwpic 10TOPIKS KATAXPNONG AAKOOA (36%)°C.

Avahoya amoteAéopata SamotwOnkav og acOeveic
HE UN-MUIKPOKUTTAPIKO KAPKiVO TTVEUOVA PETA TTVEUOVE-
KTopn. To 43% Twv acBevwy TToU EUPAVIOAV AUECWE UETA
1o Xelpoupyeio ofegia mveupovikn BAAPN (@cute lung injury,
ALI) gixav 10T0pIkS KATAXPNONG AAKOOA, EVW aTTd AUTOUC
mou 6ev avémtuéav HOALG 7% rTav aAkooAikoi’. AoBeveic
ME TPAUHA Ol OTIoIO0!L EiXaV IOTOPIKO AAKOOANICUOU Eixav
UPNAOTEPN EMIMTWON AVATTVEUCTIKWY ETITTAOKWVE,

EKTOG TOU OTL N Xpovia urtepBOAIKN XPrion AAKOOA
amnotelei ave€dptnto mpodiabeoikd mapdyovta Kivouvou
eu@aviong ARDS o€ atopa pe MaBroelg mou SuvnTiKAa
pmopéei va odnyrioouv otnv gugavion tou cuvdpdpou,
avéavel emiong 1000 TN cuxvoTnNTa 600 Kat T coapo-
TNTA MPOGCROANG KAl EEWTTVEUHOVIKWY 0pYyAvwv. Z€ Hia
TIOAUKEVTPIKN UENETN aoBevwv o€ onnTiKn KatamAnéia
eKTIMAONKE N coBapotnta Suoheltoupyiag e§WmveuovL-
Kwv opydvwv don tou SOFA score. MeTd Tnv mpooapoy
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TTapaAyovVTwY Omwe QUAO, nAikia kat eoTia Aoipwéng, ot
a0BeVEiC e 10TOPIKO KaTAXPNOoNG AAKOOA SlamotwOnke
OTL gixav onuavTtika PnAotepa SOFA score og oxéon Ue
a00eveic xwpic avTioTolyo IOTOPIKO®.

MHXANIZMOI MNEYMONIKHX BAABHZX (rivakag 1)

>tnv maboguaotoloyia tou ARDS eumAékovTtal ToAUTIAO-
KOl Unxaviouoi ot omoiol mepIAapfdvouv Tnv mapaywyn
p1lwv ofuydvou amod Ta EVEPYOTTOINUEVA OUSETEPOPIAT
KAl HAKPO@Aya e amoTéEAeCHA TO 0&eIOWTIKO OTPEC'.
MapdAAnAa o HETABOAMGUOC TOU AAKOOA GTOUC TIVEUOVES
pé€ow Tou KuToXpwHaTog P450™ 0dnyei otnv dnuioupyia
AKeTAAOe0ONC. H TeeuTaia pe TN O€lpd TNG TTPOKAAEL
emiong o&eldwTIkS stress PEOW TNG TAPAYWYNG TO&IKWY
p1lwv ofuydvou, urepoleibwong Twv Mmwv Kabw¢ Kat
peiwong g SpactnpotnTag Twv v{Upwy mou ta §ou-
Setepwvouv',

0 poAo¢ Tn¢ yhoutabBeidvng

H yAoutaBe16vn(GSH) amote)ei tn Bacikn avTtioeidw-
TIKA 0UGia n OTToia EAATTWVEL TIC KATAOTPOPIKEG CUVETTELEG
Twv prlwv o&uyovou evdoyevolg Kat e€wyevoUC TTIPOENEL-
ong pe tnv adpavornoinon, déopguon Kal amooAr) Touc.
Me Tov TpOTo aUTS EAEYXEL TOV KATAPPAKTN TNG PAEYHO-
VAG UE aMOTEAECUA TNV TTPOCTACIA TWV KUTTApWV'. H
yAoutaBelovn ouvtiBetal kupiwg oto Rmap. O mvevovag
O¢e umopei va ouvBéoel GSH. Q¢ ek TouToU Ta EMBNAIAKA
KuTtTapa tumou |l mpoohapBdvouv tn yhoutabeidvn and
TO MAACHA Kal TV amoBnKevouv oTov EvOOKUTTAPLO

MINAKAX 1. Mnxaviopoi mpokAnong mveupovikng BAGBng amd
TNV Katdxpnon aAkooA

+ Meiwon g ouvBeong kat xpnotpomoinong Tng YAoutadel-
ovng

« Alatapayn TNG oTeEYavoTnNTAC Tou KUPEAISOTPIXOEISIKOU
¢ppaypol

« Auénpévn amomTwon Twv KUPeMSIKWY KUTTdpwy TUmou |l

« AbEnon tn¢ ékppaong Tou mapdyovta transforming growth
factor-B1 (TGF-31)

« Av€non Twv emméSwy ¢ ayyelotevaivng Il

+ Mewpévn o0vBeon kal AettoupylkdTNTa TOU EMPAVEIOSPa-
oTIKoU mapayovta

+ Auénuévn andmTwon KUPEMSIKWY HOKPOPAywv

« Auénuévn mapaywyr NO kal o&eldwTiko OTPEC

+ MeTafolr TNG MEPLEKTIKOTNTAG KAl TNG oUVOEDNC TNG TIVEU-
MOVIKIG EWKUTTAPLAC OUGIaC.
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XWPO (0Ta pItoxovdpla) Kat 6To Uypo TTOU EMAAEIPEL TIG
Kupeideg (epithelial lining fluid, ELF). & @uololoyikég
ouVOnKeg N ouykévtpwon tnG oTo ELF eival peyautepn
amnd 400uM, n omoia eival eKAaTovTAdeg opég uPnAoTePN
amo tn ouykévtpwon tng GSH oto mAdoua'.

H xpévia xprion aAkoOA pelwvel TO00 Tn cUvVOeon
yAoutaBelovng 6oo Kal T Xpenolipomnoinon tng and ta
S1dpopa évluua. Mehétec oe movtikia €6&l€av OTL N Ka-
TAXPNOoN aAKOOA eATTWVEL SpapaTtikd Ta emimeda TNG
yAoutaBeldvng otov mveuoVIKS 10TO, oTo ELF kal ota
prtoxovdpla Twv emOnAlakwy KUTTApwV TUTou 111, Yu-
YKEKPIMEVA O€ LYIN KATA T AAAa dtopa aAld e€apTnuéva
aré aAKOOA n CUYKEVTPWON TNS YAoutaBeidvng oto ELF
gival katd 80% PEIWMEVN OE OXEON ME LYL ATOMA TTOU
8ev kdvouv katdyxpnon aAkooA. EkTog amd tn peiwon
NG YAouTtaBeldvng mapatnpenodnke emiong 6Tt éva peydio
TOCO0O0TO AuTHC Bpioketal o ofeldwuévn popen 9,8%
évavtl 2,8% avTiotolxa'®. Q¢ €k TOUTOU EAATTWVETAL N
avTIoEEIOWTIKNA IKAVOTNTA TWV KUTTAPWY, EVW TO 0&e1dw-
TIKO OTPEC TTOU TTPOKUTITEL Ao TIG ONOEVA AUEAVOUEVEC
gvepyeic pifeg o§uyovou euaicOntomolei Ta KUTTApPaA o€
aAou¢ toikoug mapdyovTec. EmmpdoBeta, n oeia PAARN
TOU TIVEVIOVA OTA TTOVTIKIA LELWVETAL [IE TN AVATIANPWON
NG yhoutaBelovng mptv tn Xopnynon evdotoéivng. To
YEYOVOC auTé umodnAwvel 6Tt o1 BAGIKOI UNXAVIOUOi TNG
o&eiac BAAPNC Tou MveUoVa G€ AAKOOAIKOUC opEilovTal
otnv éAen yhoutaBelovng®.

H artioloyia NG PEIWUEVNE CUYKEVTPWONG TNG YAOU-
TaBe16vng oto ELF ota dtopa pe kataypnon alkooA givat
moAuTapayovTikn. H katdxpnon aAKoON UEIWVEL TNV
NMatikfy ouvOeon yAouTtabelovNg akOUN Kal Xwpig Tnv
mapouacia Kippwong kabwg emiong kat tn SpacTikoTNTA
1600 TNGUTTEPOEEISAONC 600 KAl TG TPAVOPEPACNC TNG
yhoutaBeiévnc''. ApoU ol mveUoVEG TTPOCGAAUBAvouV Tn
yAhoutaBeiovn ano 1o mAdopa dedopévou o011 Se pmopouv
va TN oLVBEoOLV, N HEIWHEVN CUYKEVTPWON AUTAC OTOUG
TIVEUOVEG €ival EVOEIKTIKH TNG YEVIKOTEPNG MEIWONG TNG
07O MAAOWA, YEYOVOC TTou SIaTapAcoEl TN AEITOUPYIKOTNTA
TWV KUPEANSIKWY EMONAIOKWY KUTTAPWV'.

Avchertoupyia Tov KuPeMdikoL ppaypol

Mia amé 116 Bacikdtepeg Aettoupyieg Twv KUPENSIKWY
€MONAIOKWY KUTTAPWV €ival N IKAVOTNTA TOUG va oXNn-
patiCouv éva oteyavd gpayuo amd tov omoio e§aptdtat
Kal N @uaololoyikn KUPeAISIKA Aettoupyia. H ikavétnta
Opw¢ autr SlaTtapdooETal 0TNV MEPIMTTWON KATAXPNONG
OAKOON®, MeNéTeg o€ movTikia €dei§av 0TI N povooTiRada
TwV €MONAIOKWY KUTTAPWV TUTIOU Il TTOUL amouovwWONnkKe
aro TIVEVOVEG TTOVTIKIWY TTOU TPEPOVTAV e alBavoin
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nmapovoiale avfnuévn SiamepatodTNTA O OXEON UE TN
povooTIRAda KUTTAPWY Ao TIVEUOVEG TIOVTIKIWV TTOU
TPEPovTav Kavovikd. H avwpalia autr ogeilovtav agpe-
vOC 0N MEIWpEVN KABapon uypwv amd Tig KuPeAideg kat
ageTépou otnv avénuévn dlamepatdTNTA MPWTEIVWV
Siapéoou Tou kKuPehdikou emBnAiou. Otav xopnynon-
KE TIPOKUOTEIVN (Mpodpopn ouaia tng yhoutabelovng),
OTa TOVTIKIA TIOU TPé@ovTav PE alBavoln , au€Rbnke n
0TaBepATNTA TNG HEPPPAVNC EVW N Slapuyn TIPWTEIVWY
pewdnke og emineda mapduola e auTd TWV TTOVTIKIWY
TTOU TPEPOVTAV KAVOVIKA'™®,

AvTioTolxeg peréteg TG 5pAcnG Tou AAKOOA oTnv
KUPEMSOTPIXOEISIKN HEPBpAavn avBpwmivou TTvelova
éyouv Sei€el emmiong EMNeIUa 0TN AEITOUPYIa TNG. ZUYKEKPL-
Mévn To KUPENSIKO EKTTAUMA aTTO TIVEULOVEC OAKOOAIKWY
TIEPLEXEL TOUAAXIOTOV SITAACIO TTOCO TTPWTEIVWY O OXEON
UE TO €KTTAUMA ATOPWY XWPIG IOTOPIKO KATAXenong'®.
Emiong xopnywvtag tn padlooeonpacpévn EI0TIVEOUEVN
oucia *"Tc-DTPA pe ve@elomoinTr| € ATOUA UE IOTOPIKO
KaTaypnong aAkoOA SlamoTtwOnKe ONUAVTIKA HEIWUEVOC
XPOvog nuioglag {wng TN ouciag oTo MVEUOVA EVOEIKTIKO
NG avénpévng SlamepatdTNTAG TNG KUYEMSOTPIXOEISIKAG
pepBpavnc®.

To yeyovoc OwWE 0TI Ol TTVEUOVEC OAKOOAIKWY ATOWY
KATW a1mo PUOIOAOYIKEG ouVONKeG Sev €xouv evdeifelg
TIVEUOVIKOU o1dApatog opeileTal otnv avnon tng
SpaotnpiétnTag tou evlUpou Na-K ATPaon mou BpiokeTal
oTNV Kopu@aia AeVPA TwV EMONAIAKWY KUTTAPWVY Kal
gival urrebBUVO yla TNV ATTIOUAKPUVOT TOU VATPIOU Kal
TOU VEPOU Ao TOV KUPENSIKO XWwpo?!

Y& amoyVupvwon tou emOnAiou, OTw¢ cupfaivel otnv
o&eia mveupovikn PAGPN, o TOANATTAQCIAGHOC Kal N S1a-
popormoinon Twv KuTttdpwv tumou Il oe kuTTapa ToMoU |
(ta omoia kal cuppeTéxouv otn Stadikacia avtaAAaynig
Twv agpiwv peta&l aipatog kal mepiBaAiovToc) sival
ONUAVTIKN Yla TNV amoKATAoTAoN TNG AEIToupyiag Tng
KUPEMSOTPIXOEISIKNG HEPPPAVNG?. H peiwon Tng yAou-
TaBe16vNE 0TA HITOXOVOPIA AUTWY TWV KUTTAPWY, ATTo TN
XPOVIa Xprion aAKOOA, €XEl WG AMOTEAECHA TA KUTTAPA
va evaloOnTomolouvTtal o PAEYUOVWOELG EGONAPNTEC
(m.x. 10TIKOG Mapdyovtag vékpwong TNF-a) ot omoiot mpo-
KOAOUV amOTTwon Tou¢ TOoO in vitro éoo Kalt in vivo?,
‘Oco meploodTepo Stapkei N PAABN AUTWV TWV KUTTAPWV
T000 N PAAPN ™G KUYPEeAiSag emOEIVOVETAL IE OUVEXN
€lopor] USATOC, CUVEXT LETAVACTEUON Kal EVEPYOTIOINON
oUSETEPOPIAWY Kal lVOPBAACTWV Kal auénuévn evamobeon
kKoAAayévou amd Toug evepyorolnuévoug IvoAdoTeC. Ta
yeyovéta autd auéavouv TeAKA Tn Bvntoétnta®.
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0 pohog Tov mapdyovta TGF-B1 kat Tng ayyetotevaivng I

O Bechara kat o1 6uvePYATEC TOU TTPOTEIVOUV Evav OKO-
pn mBavo punxaviopd mpdkAnong avénuévng Slamepato-
NTag Tou KUYPEeMSIKOU emBnAiou o€ ATopa JE KATaxPnon
OAKOOA HEOW TNG PEIWHEVNG TTOCOTNTAG YAOUTABEIOVNG
oTIC KUPEAiSEC. H ENAelPn yYhouTaBelovng mpokaAei av€non
NG éK@paong Tou mapdyovta transforming growth factor-
1 (TGF-B1)*. O mapdayovTtag auTdg ival pia KUTTOKIvN
TTOU EUMAEKETAL 0T AUON TNG CUVEXELAG TNG HovooTIRAdag
ToU KUPENSIKOU emMBNAiou KaTA T SIAPKELQ TTVEUUOVIKIG
BAABNG®. H xpovia Ayn aAkooA aufavel Tnv ékppaon
Tou TGF-1 aAAd To peyaAUTEPO UEPOC TNG KUTTOKIVNG
TApApEVEL o€ AavBdAvouoa Lop®n Kal EVEPYOTTOLEITAL
katd tn Sidpkela evdotovaipiac®.

Téoo n avénuévn ékppaon tou TGF-B1, 600 Kat n pei-
won Twv emméSwv YAouTtabe16vng 0Toug TTVEUOVEG aTTd
TN KATAXPNon aAKOOA YiveTal HECW TNG ayyeloTevaivng 11?4,
unodoxei¢ TN omoiag uNdpxouv oTa eMONAAKA KUTTAPA
Tomou I1%5, Eival yvwoté 611 n Xpovia APn aAkooh avéavel
Ta emimeda TnG ayyelotevoivng Il 6to MAAoHa? péow TG
EVEPYOTIOINONG TOU CUCTAMATOC PEVIVNC-AYYEIOTEVGIVNG
.To yeyovog autd €nyei Tnv apTnpIakn UTTEPTAON TIOU TTA-
patnpeital 0Toug aAkooAIkoU¢? . Evag mBavog unxaviopog
€ival n amevBEgiag LETATPOTTH TOU AYYEIOTEVOIVOYOVOU O
ayyelotevaivn | amod petafoliteg tng albavohng (akeTah-
6€0l6Nn)?. H xopriynon avacTtoAéwv TOU YETATPENTIKOU
gvQUpou NG ayyelotevoivng (aMEA) Statnpei ta emimeda
yAoutaBe16vng twv movTtikwv mou Sdtatpépovtal Ye ailba-
VOAN ota enimeda mou mapaTnEoLVTaAl O€ TElpapaTolwa
MapTupeg .Emiong epmodicel Tnv avénon g ékepaong
NG Kutokivng TGF-B1 0TI KuPeAidec MveuOVWY TTOVTI-
Kwv TIou Tp€povTal pe aiBavohn. Emmiéov n xopriynon
TIPOKUOTEIVNG €XEL WG ATTOTEAECHA TN (PUOLIONOYIKK| €K-
@paon tou TGF-B1 otov mveupoviké 1010. Ta dedopéva
autd vrmodnAwvouv 6TL N EAAePn yAoutaBeldovng mou
o@eileTal oTnV auénuévn ayyelotevaivn I Adyw aAKooA,
gival 1o aitio TG auénuévng ékppaong tou TGF-1 péow
TOU PNXAVIOHOU PEVIVNG-AYYEIOTEVOIVNG.

Mewwpévn 6dvOeon Kat Aettovpyikotnta
TOU em@avelodpacTikoy mapayovta

Mia aképn Suchertoupyia Twv emMONAIOKWY KUTTAPWY
Tumou Il mou o@eiletal oTnv Kataxpnon ahkooA gival n
ENATTWON TNG OUVOEDNC Kal TNG £KKPLIONG TWV POPO-
Amdiwv Tou empaveloSpacTikou mapdyovta amo Ta
KUTTapa autd®?, Kabwg Kal N HElwon TNG IKAVOTNTAG TOUG
yta dlatrpnon NG emMPavelodpaCTIKAG ouaiag o evepyd
pop@r Katd Tn S1dpKela evog 0TPEGCOYOVOU TTAPAYovVTa,
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m.x. onYn?'. H Suchertoupyia autr pmopei va avtioTpagei
HE xoprynon mpoSpopwy ouciwy TN YAouTabeiovng, Omwg
N-aKeTUAKUGTEIVN Kal KUPIWG TIPOKUCTEIVN 0L oTTo{e( €ival
IKavég va auérioouy ta emimeda TnG yAoutabeldvng ota
HITOXOVOPLa KAl PE AUTOV TOV TPOTIO TNV TOCOTNTA KAl
TN AEITOUPYIKOTNTA TOU EMPAVEIOSPACTIKOU Tapdyovta
OTIC KUPENISEC™®,

Avénuévn amdntwon KuYeMSIKWV HaKpOPAywv

H katdxpnon aAkooA odnyei oe auénuévn anémtwon
TWV KUPEMSIKWV HAKPOPAYywVY G€ TOCOOTO £WC Kal 85%
YEYOVOC TTOU QVTICTPEPETAL UE TN TTPOooORKN TIPOSpopwY
oualWwV TNEG YAouTtaBeldvng (mpokuoTteivn). H EANeWn Tng
yAoutaBeiévng and ta KuPeAdikd pakpopdaya odnyei oe
XPOVI0 OEEIOWTIKO OTPEG TWV KUTTAPWY AUTWV E ETTAKO-
AouB0o TNV amWAELA TN PAYOKUTTAPIKNG TOUC IKAVOTNTAC.
AUTO £XEl WG ATTOTEAECHA APEVOC TN dlatapayr evog
ONUAVTIKOU AUUVTIKOU JNXAVIOUOU TWV TIVEUUOVWY, UE
OUVETTELD TNV AUENEVN EMITTTWON TIVEUIOVIOG 0TA AToMA
L€ 10TOPLKO KATAXPNONG AAKOOAS, KAl APETEPOU TN MIEL-
WMEVN ATTOUAKPUVON TWV AEYHMOVWEWVY KUTTAPWY, KAl
KUPIWE TwV 0USETEPOPIAWY, TTOU CUCCWPEVOVTAL OTOUC
agpoxwpoug katd tn Sidpkela tou ARDS'. Ta yeyovéta
autd odnyouv o€ epaITépw eMOEIVWON TNG TTVEUOVIKIAG
BAApnC.

Avénon mapaywyn¢ NO

210 auénUéVo oEEIBWTIKO OTPEC TOU MVEUOVA CUMPA-
A€LKal N avénon TnG ékepaacng Kal Tng 6paoTNEIOTNTAG
¢ ouvBetdong tou NO kai n dnuoupyia pilwv ofuydvou
kat alwTou mou mapatnpeeital otn Xpovia APn aAKooA
pHéow Kat TaAL TnG ayyelotevaivng ll. Autd 1o ofeldwTikd
oTpeC MUPOSOoTEI pia uepBONIK amdvTnon Tou Vel pova
OTA PAEYHOVWEN £peBiOUATA E ATTOTENECUA TTEQAITEPW
emdeivwon Tou o€e1dwTiKoL o0TpEC. H Xopriynon avacTo-
AWV TOU PETATPENTIKOU V(U0 UTTOPEL VA avaoTEIAEL
auTd TO UNXavIoU6 TTpooBéTovtag évav akoun moavo
mapdyovta mpoAnPng 1} Ogpaneiag TG MVEVPOVIKNAG
BAABNG mou mpokaleital amd TNV KATaxpnon aAKOOA®*

Eniépaon Tov aAkooA atnv avadiapdpewon
TOU TIVEUHOVIKOD LOTOU PETA amod Tveupoviki BAAPn

Ka&Be oeia i xpdvia mveupovikn BAABN oxetiletal
pe petaforéc otnv avadiapopewaon (remodeling) Tou
TIVEUUOVIKOU GUVOETIKOU 10TOU. O €Aeyx0¢ TNG avadiapop-
Pwaong ivat onuavtikég dedopévou 0TI TUXOV Slatapaxn
otnv napamndavw diadikacia odnyei oe ahAayr Tng Soung
TOU TIVEUOVA Kal EMNPEACEL TNV €KAo TNE TIVEUUOVIKNG
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BAABNG. O véog e§wKUTTAPIOC 1IOTOC TTOU evaTToTiOeTal
AAANAEMSPA LIE TA TIVEUOVIKA KUTTAPA LIE ATTOTEAECA
ol uetafoAéc otn olvBeor Tou va emnpedlouv S1APopeC
KUTTOPIKEG AEITOVPYIEG OTTWC UETAVACTEUGT, TIPOOKOA-
Anon, moAAamAaclacpo, Stagopomoinon Kal éKepacn
KUTTOKIVWV3®,

To aAkoOM evepyorolei To remodeling Tou TVEUOVIKOU
LOTOU HETARANNOVTAG TNV TIEPIEKTIKOTNTA Kal TN 0UVOEDN
NG TIVEUHOVIKNG €EWKUTTAPLAG ouoiag. Evoexouévwg
TO V€O AUTO UAIKO aAANAEmMSpWVTAC UE TA TTVEUUOVIKA
KUTTOPA VA CUVEICQEPEL OTNV auénpévn evalcOnaia twv
aAKkooAIKwV yia avantuén o€eiag BAABNng Tou mveluova®.
To yeyovog autéd otnpiletal oTnv mapatripnon avaloyng
BAABNC Tou TpoKaAei To AAKOOA AANA KAl O HETABOAITNG
Tou aKeTaAdeldN oTO AMAP N omoia o@eileTal oTNV
€vanmoBean TNG YAUKOTIPWTEIVNG QIUTTPOVEKTIVNG EEWKUT-
Tapiwg oI ePIPAEBISIAKES TTEPIOKEG TOU OpyAvou, Y&
HEeAETEG TTOU £yvav yid va SlepeuvnOei av KATL avTioTolo
oupBaivel kat oTov MveLova SLamoTwOnKe OTI MoVTiKIA
mmou eAduBavav aAkooA yia 6 Bdouddec mapouaialav ta
€€n¢: 1) Auénuévn EKQPAON TOU TTPO-IVWTIKOU TTapdyovTa
TGF-f31, o omoiog 6xt povo auéavel tn Stamepatdtnta TOU
KuPeMSIKoU emBnAiou aANd cuppeTéXeL Kal oTn Sladika-
oia TG avadlapopPWong TOU TVEUHOVIKOU CUVOETIKOU
l0TOU PETA amd KABe mvevpovikn BAABN, 2) Auénuévn
€KQPOAON Kl EVATTOBECN QIUITPOVEKTIVNG N oTToid gival pia
e€wkuttdpla ouoia ikavr va dleyeipel Tov MOANAMAACIAC O
TWV IVOBAACTWY KAl VA TIPOAYEL TNV TTAPAYWYT) TIPOPAEY-
povwdwv Kuttapokivwv, 3) Auénuévn dpaoctnpidétnta
TWV HETAANOTTPWTEIVACWY 2 Kat 9, évlupa IKavd va Kata-
OTPEPOULV OTOIXElD TNG EEWKUTTAPLAC OUGCIag3 3240,

Av kat n avadlapopewon Twv IoTwv Bewpeital cuxva
ot Aapfdavel xwpa apyd Katd tn SIAPKEL TNG PAEYLOVW-
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Souc dladikaciag, mpdogateg evdeielc amokaAUTTTOUV
OTL AUTH CUMPAIVEL APKETA VWPIG META TN TIVEUHOVIKN
BAGBN*. Aoyw Tou oTi ot BAABEC TTOU TTPOKAAEL TO AAKOOA
pmopei va unv ekppddlovtal KAVIKE, N mpwipn Stayvwon
ToU¢ gival o Béon va odnynoel oTnv Tautonoinon Twv
atopwv Tov epgavifouv avénuévn mbavotnTa va ava-
ntoéouv ALI®,

2YMIMEPAZMA

JUUTIEPACHATIKA, N KATAXPNOoN AAKOOA gival pia ave-
&aptntn petaBAnTh n omoia avédvel Tnv mbavotnta
gu@aviong ARDS, aAAd kal Tn Baputntd Tou, o aoBevei
pe voorjpata mou mpodiabétouv otnv avdantuér tou. Ot
Baoikétepol pnxaviopoi givat n peiwon tng ouvBeong tou
avTtio€eldwTikou ev{uuou yhoutaBelovn Kat n emidpaon
TOU AAKOOA 0TV avadIaUOP QWO TOU TIVEULOVIKOU I0TOU
MeTA amd pia mveupovikn BAARN. H umokatdotaoh tng
yhoutaBeidvng €xel amodeifel o€ TMEPAPATIKA HOVTEAA
OTL pmopei va TpoAdel 1 TouldxloTov va eAaxloToTOL-
noel ToANEG amo Ti¢ PAABEG TTou TTPOKAAE( N kaTAaxPNoN
AaAKOOA oTov Tvelpova o cuvOUACUO eVOEXOUEVWC UE
TTAPAYOVTEC TTOU prmopoUV va eAéyéouv To remodeling
Twv WoTWv. EvtouTolg xpeldletal mepattépw €peuva n
ormoia Ba kaBopioel pe akOUN HEYAAUTEPN AKPiPEla TOUG
MNXAVIOMOUG HECW TWV OTIoIWV N Xpdvia AYn aAkooA
auvédavel TNV evaloBnocia Tou MVeELOVA YIA EUPAVION
o&giag mveupovikng BAAPNG, woTte va avantuxBouv Kal
Ol KATAAANAEG OepaTeVTIKEG TTAPEUPATELC.
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SUMMARY. Alcohol abuse is a comorbid variable that independently
increases by about 3-4 times the incidence and severity of acute
respiratory distress syndrome (ARDS) in patients at risk. Chronic
overconsumption of alcohol causes oxidative stress in the lungs
through its metabolism, and diminishes the synthesis and utilization
of glutathione (GSH), which is a major antioxidant, resulting in
impairment of the antioxidant ability of cells. The decreased
concentration of GSH in the lungs leads to a variety of lung changes,
including decrease in alveolar liquid clearance and increased protein
leak across the alveolar epithelium, overexpression of transforming
growth factor-p1, depression of the synthesis and secretion of
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surfactant phospholipids by type Il alveolar epithelial cells, increased
apoptosis of alveolar macrophages and loss of their phagocytic
ability, and dramatic alterations in connective tissue remodelling.
GSH replacement by the administration of GSH precursors such
as N-acetylocysteine and procysteine has been demonstrated to
minimize alcohol induced injuries More detailed studies are needed
to define the mechanisms by which alcohol abuse renders the lungs
susceptible to acute lung injury, in order for more specific therapeutic
strategies to be developed. Pneumon 2008; 21(4):321-326

INTRODUCTION

Acute respiratory distress syndrome (ARDS) is a clinical syndrome common
among both medical and surgical patients, with an annual incidence in the
US of 75 per 100,000. The clinical disorders commonly associated with ARDS
can be divided into those leading to direct injury to the lung and those that
cause indirect lung injury in the setting of a systemic process'. Although
the mechanisms responsible for the development of ARDS in patients at
risk remain unclear, alcohol abuse has been shown to be an important
independent variable which increases both the risk of developing ARDS,
by as much as 3-4 fold, and also its severity?.

Greece has been ranked 17t in the world for overconsumption of alcohol
and its harmful consequences?. In the study of Moussa et al it was found
that 31.8% of the Hellenic Navy training conscripts were heavy alcohol
drinkers, which supports the current view that there is a trend in the Greek
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youth towards overconsumption of alcohol. This is an
important finding because if the alcohol abuse can be
detected and modified at an early stage, then alcohol
related problems may be prevented”.

EPIDEMIOLOGICAL DATA CONCERNING
THE RELATIONSHIP BETWEEN ALCOHOL
AND ARDS

Alcohol overconsumption and ARDS were shown to
be associated for the first time by Moss and his colleagues
in a retrospective study on critically ill patients, in which
it was found that a prior history of alcohol abuse was
associated with an increase in both the incidence and
the severity of ARDS (43%). Among the group of patients
who developed ARDS, the in-hospital mortality was
65% in chronic alcoholics compared with 36% for non
alcoholics®s.

Similar effects have been observed in patients with
non-small cell lung cancer after pulmonary resection.
The incidence of chronic alcohol overconsumption
among patients who developed acute lung injury (ALI)
following the resection was 43% compared with 7% in
patients without ALI” Trauma patients with a history
of alcohol abuse had a higher incidence of respiratory
complications?.

Alcoholingestion not only is an independent risk factor
for ARDS development among predisposed patients,
but it also increases the incidence and the severity of
multiple organ failure. In a multicentre study on patients
with septic shock, the severity of organ dysfunction was
estimated, using daily SOFA scores. After adjustment
for other confounding factors such as gender, age and
source of infection, it was found that patients with a
history of alcohol abuse had higher SOFA scores than
those without®.

MECHANISMS OF LUNG INJURY

The pathophysiology of ARDS involves multiple
complex pathways and mechanisms, including the
production of oxygen radicals by stimulated neutrophils
and macrophages, resulting in oxidative stress'. Alcohol
metabolism in the lung through the cytochrome p450
leads to acetaldehyde production'®, which in turn causes
oxidative stress by oxygen radical generation, lipid
peroxidation and decreased antioxidant activity".
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The role of glutathione

Glutathione (GSH) is the major antioxidant for the
detoxification of endogenous or exogenous oxidant
radicals by inactivation, conjugation and excretion. As a
result, it controls the inflammatory cascade and protects
the cells™. It is synthesized in the liver predominantly,
and the lung cannot synthesize GSH de novo. Type Il
alveolar epithelial cells import GSH from the plasma and
concentrate itintracellularly in the mitochondria, and the
epithelial lining fluid (ELF). Under normal conditions, the
concentration of GSH in the ELF is greater than 400uM,
which is several hundred times higher than that in the
plasma®.

Chronic ethanol ingestion diminishes GSH synthesis
and utilization by different enzymes. Studies on rat models
showed that ethanol ingestion dramatically decreased
GSH levels in the lung tissue, the alveolar ELF and the
mitochondrial pools of type Il alveolar epithelial cells'*'*. In
otherwise healthy alcohol-dependent individuals, the GSH
concentration in the ELF was decreased by approximately
80% compared with that in subjects without a history
of alcohol abuse. Apart from the decreased levels, a
large part of the GSH was found to be in the oxidized
state (9.8% compared with 2.8% in non-abusers, which
suggests increased utilization of GSH)'™. As a consequence,
the antioxidant ability of the cells is impaired and the
accumulation of reactive oxygen species leads to chronic
oxidative stress, which renders cells more susceptible to
other toxic agents. In the rat model the incidence of acute
lung injury was decreased by GSH supplementation prior
to endotoxin administration. This indicates that the basic
mechanism of acute lung injury in alcoholics is mediated

TABLE 1. Mechanisms of pulmonary injury following chronic
alcohol ingestion

« Decreased production and use of glutathione (GSH)

« Impaired alveolar-capillary permeability

« Increased apoptosis of type Il alveolar epithelial cells

+ Increased expression of transforming growth factor-31
(TGF-B1)

« Increased levels of angiotensin II

- Decreased production and activity of surfactant

« Increased apoptosis of alveolar macrophages

« Increased NO production and oxidative stress

« Alteration in the composition of the pulmonary extracellular
matrix
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through GSH depletion®.

The cause of decreased GSH concentration in alveolar
ELF in the case of excessive alcohol intake is multifactorial.
With chronic alcohol abuse, hepatic GSH synthesis is
decreased even in the absence of cirrhosis. Additionally
the enzymes that use GSH for peroxide detoxification (GSH
peroxidase and GSH S-transferase) are also decreased'.
As mentioned above, the lungs cannot synthesize GSH
and must import it from plasma. In this way decreased
pulmonary GSH concentration is indicative of diminished
plasma concentration®, which results in impairment of
alveolar epithelial cell function.

Dysfunction of the alveolar barrier

One of the most important functions of the alveolar
epithelial cells is their ability to form a tight barrier, which
is necessary for the normal function of alveoli. In the case
of alcohol abuse this ability is lost'™®. The monolayer derived
from type Il cells which were isolated from ethanol-fed
rats had a greater macromolecule leak than that from
control-fed rats. This abnormality was associated with
decreased alveolar liquid clearance and increased protein
leak across the alveolar epithelium. When ethanol-fed
rats had their diet supplemented with procysteine, a
precursor of GSH, they had the same degree of protein
leak as control-fed rats, and their type Il alveolar cells
formed a tighter monolayer®.

Studies on the effects of alcohol abuse on pulmonary
alveolar-capillary permeability in humans suggest a
subclinical defect in alveolar epithelial barrier permeability.
Atwofold increase in protein concentration was observed
in the fluid lining the alveolar space of individuals with
alcohol abuse compared with control subjects without
a history of alcohol abuse'. In a study in which the
radioaerosol **Tc-DTPA was delivered via nebulization
in individuals with a history of alcohol abuse, it was found
that the half-life of *Tc-DTPA was significantly shorter,
indicating increased alveolar-capillary permeability?°.

However, the fact that otherwise healthy alcoholic
humans do not have pulmonary oedema under normal
conditions is due to increased expression of Na-K ATPase,
which is located in the apical aspect of epithelial cells
and is responsible for the active transport of sodium and
water from the alveolar space?.

In acute lung injury the epithelial surface is denuded.
The key to repair of the alveoli is the proliferation and
differentiation of alveolar type Il cells into gas-exchanging
type | cells?>. When GSH availability in the mitochondria
of those cells is decreased, type Il alveolar epithelial
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cells are sensitized to inflammatory mediator-induced
apoptosis in vitro and in vivo, and specifically to tumour
necrosis factor (TNF-a) which is a major inflammatory
mediator®. If repair by type Il alveolar cells is delayed,
injury will be exacerbated through continued alveolar
leak, continued neutrophil and fibroblast migration
and activation, and accelerated collagen deposition by
proliferating fibroblasts. Finally, all of these mechanisms
culminate in increased mortality™.

The role of transforming growth factor-p1 (TGF-B1)
and angiotensin II

Bechara et al suggest another mechanism for alcohol-
induced increased alveoli permeability due to low levels
of GSH in the alveoli. GSH deficiency induces increased
expression of transforming growth factor-p1 (TGF-31)*.
This factor is a cytokine which mediates in alveolar
epithelial barrier dysfunction in the alcoholic lung during
lung injury®. Chronic alcohol ingestion increases the
expression of TGF-B1; the majority of TGF-f1 protein is
in the latent form, but can be activated in the alveolar
air space during endotoxaemia?.

The increased expression of TGF-B1 and diminished
GSH concentration in the lung tissue in alcohol abuse are
due to angiotensin 11, through its receptors on type Il
alveolar epithelial cells?. It is already known that chronic
ethanol ingestion increases plasma levels of angiotensin
[1I”” through activation of the renin-angiotensin system,
which could explain the association between alcohol
abuse and hypertension observed in alcoholics?®. One
potential mechanism for this is direct conversion of
angiotensinogen to angiotensin | by metabolites of
ethanol (i.e., acetaldehyde)®. In rats the administration
of angiotensin-converting enzyme inhibitors maintained
GSH levels within the alveolar space of ethanol-fed rats at
the same levels as those in control rats. It also prevented
excess TGF-P1 expression in the lung tissue of ethanol-fed
rats. In addition, dietary supplement with procysteine
normalized TGF-f31 expression. All these findings suggest
that angiotensin ll-induced GSH depletion is required for
angiotensin ll-mediated induction of TGF-31%.

Depression of synthesis and dysfunction of surfactant

Afurther dysfunction of type Il alveolar epithelial cells
caused by alcohol abuse is the depression of synthesis and
secretion of surfactant phospholipids®® and decrease of
their ability to maintain surfactant in its active form during
conditions of stress, such as sepsis®'. This dysfunction can
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be rescued by the administration of GSH precursors, such
as N-acetylocysteine and primarily procysteine, which
increase GSH levels in the mitochondrial pool and in this
way preserve the amount and function of surfactant in
the alveoli®.

Increased macrophage apoptosis

Finally, chronic alcohol abuse results in increased
macrophage apoptosis by up to 85%, which can be
reversed through the addition of the GSH precursor
procysteine. GSH depletion from alveolar macrophages
leads macrophages to chronic oxidative stress, and in turn
to loss of their phagocytic ability®. This results in defects
in lung immunity, with the increased susceptibility of
alcoholics to infections??, and also to decreased clearance
of inflammatory cells- mainly neutrophils- that migrate
into the airspace during ARDS. All of these effects can
further exacerbate lung injury’.

Increase in NO

The increased expression and activity of NO synthetase
and the production of oxygen and nitrate reactive species
following chronic ethanol ingestion contribute to the
increased oxidative stress in lungs through angiotensin
Il mechanisms. This oxidative stress “primes” the lung
for exaggerated response to inflammatory insults, and
subsequently leads to further increase of oxidative stress.
The administration of ACE inhibitors can inhibit this
mechanism, adding a target for the prevention and
treatment of lung injury that develops in the event of
chronic alcohol ingestion®.

The impact of alcohol on lung remodelling after lung
injury

Every acute or chronic lung injury is associated with
dramatic alterations in connective tissue remodelling. The
control of connective tissue remodelling is very important
since changes in this process lead to alterations in lung
structure, with subsequent effects on disease outcome®.
As the newly deposited extracellular matrix interacts
with lung cells, any alterations in its composition may
influence cellular functions such as migration, adhesion,
proliferation, differentiation and cytokine expression®®.

Alcohol can activate connective tissue remodelling by
altering the content and composition of the pulmonary
extracellular matrix. It is possible that this altered matrix,
through its interaction with lung cells, contributes to
the susceptibility to acute lung injury®, a theory which
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derives support from the similar action of alcohol and its
metabolite-acetaldehyde on the liver, where increased
deposition of the extracellular matrix glycoprotein
fibronectin in the perivenular areas is observed3:. A
study was therefore made of whether chronic ethanol
ingestion results in activation of lung tissue remodelling
similar to that demonstrated in the liver. It was found that
rats fed with ethanol for 6 weeks showed: 1) increased
expression in the lung of the pro-fibrotic molecule
TGF-B1, which participates in lung tissue remodelling
after injury, and increases the permeability of alveolar
epithelium, 2) increased expression and deposition of
fibronectin, which is an extracellular matrix component
capable of stimulating the proliferation of fibroblasts and
the production of proinflammatory cytokines®¢, and 3)
increased activity of metalloproteinases-2 and -9, which
are matrix-degrading enzymes3”3949,

Although tissue remodelling is considered to be a late
consequence of the inflammatory response after lung
injury, recent evidence suggests that it is activated very
early after injury*. Considering that lung injury induced
by alcohol can occur in the absence of clinical expression,
early detection may lead to the identification of subjects
with increased susceptibility to the development of acute
lung injury*.

CONCLUSIONS

In conclusion, alcohol abuse is a comorbid variable
thatindependently increases the incidence and severity of
ARDS in patients at risk. The basic mechanisms are decrease
in the availability of the antioxidant GSH and alteration
in the lung tissue remodelling after lung injury. GSH
replacement has already been demonstrated to prevent or
atleast minimize alcohol induced lung injury, particularly
in combination with agents capable of controlling tissue
remodelling. More detailed studies are needed to define
the mechanisms by which alcohol abuse renders the
lungs susceptible to acute lung injury, in order for more
specific therapeutic strategies to be developed.
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Avaokoémnon

MoAv-unvoypagia: H mpayuatomoinon
Kat avaAuon tn¢ e¢€taonc cupPwWva
LLE Ta vewTEPa dedopéva

Alikn Mnvaprr{oyhov',
EppavounA Bayidxng?

Natpdg - Texvikdg Epyaotnpiou "Yrvou,
Kévtpo Mehétng Ymvou KE© Nocokopgio “O
Evayyehiopdd,

veupovoldyog, Av. AleuBuvTnc, Kévtpo

Mehétnc Ymvou KEO© Noookopeio “O Euayye-

Mopoc”

Né€erg kKAeldLa

- Mohvunvoypagia

- TomoBétnon HAextpodiwv
- 2tadtomoinon

- Agunvioeig

- Amvola

- Ynénvoia

- Auénpéveg Avtiotdoeig

- Ymoagpiopog

- Avanvor) Cheyne- Stokes

MNEPIAHWH. H moAvunvoypagia gival pia amod Ti¢ MeEYaAUTEPEC
laTPIKEG EEETAOEIC O OYKO GUANEYOHEVWY TIANPOYOPIWV. MeleTd
v 6pacTNEIOTNTA TOAAWV CUCTNHATWY YIO APKETEC WPEC, WOTE VA
katadetyBei mOavn Siatapayn Kard tn Sidpkela Tou Umvou. Mmopei
va Slayvwoel To UV poLlo Amvolag — UITGMVOLAG GTOV UTTVO, TO GUV-
Spopo auénpévwy avTIOTAGEWY TWV AVWTEPWY AEPAYWYWV, AANEC
KATAOTACELG TTOU UMOPE( va oXeTi(oVTal ME TV NUEPN LA UTTVRAia Kal
O€vV aVKOUV GTNV OLKOYEVELQ TWV S1AaTaAPaAXWV TNE AVATVONG OTTwG
€ival 1o 6UVSPOO TWV AV oUXWV AKPWVY, SlatapayEég mou apopouv
TN ovpmeplpopd atov REM Univo kat dAAeg mapaimvieg. To 1968
ekbibeTan To mMpwTo EyXEIPiSIO - avapopd, amd Toug Rechtschaffen
Kkat Kales, Bdon tov omoiou avaAuBnkav xihadeg e€etdoeig moAvu-
nvoypaiag. To eyxelpidio auto mepleixe Kavoveg a§lohoynong,
Baon Twv omoiwv Ba ywvotav n emeepyacia Twv MAPAUETPWY TOU
Unvou mou mepIAapBavel pia moAvumvoypaia. ZTnv mopEia auTwy
Twv 40 Xpovwv amo Tnv EKGoan Tou TIPWTOU eyXElpLdiov unmdpyel pia
mAovota e€€ENEn ot peBodoloyia KataypaPhig Twv MAPAETPWY TNG
TIOAVUTIVOYPAQIag Kal 0TouG Kavoveg aglohdynong. Etat cuvoyilo-
vtag Tig e€eli€eig n AASM (American Academy of Sleep Medicine) to
2007 kbider éva véo eyxeipidio (The AASM Manual for the Scoring

- Avijouxa Akpa

~Twdypata of Sleep and Associated Event - Rules, Terminology and Technical

- Bpougiopog Specification) to omoio avaBswpei opIoPEVOUC ATTO TOUG KAVOVEC

-RBD a&loAdynong, evw POooOETEL Kat VEOUG TTOU APOPOUV TIG SlaTapayEg
Kal Ta cUVO PO TTOU EPLYPAPTNKAV META TRV €KOOON TOU MPWTOU
gyxelpidiov. Mvevuwv 2008, 21(4):327-347.

AMnhoypagia:

E. Bayikng 1. EIZATQrH

Mveupovoldyog, Av. AleuBuvtric Kévtpo Mehétng Ymvou
KE® Nocokopeio “O Evayyehiopdc”

Yynhavtou 45-47, ABrva

TnA. - Fax: 210- 720 18 43

E-mail: sleeplab@freemail.gr

H emotriun tou Umvou avadiuBnke wg KAASOG PETA Ao TNV AvaKAAU-
YN KATAYPAPIKWY CUCKEUWV KAl TEXVIKWYV LKAVWVY VA aVIXVEUCOULV Kal va
Kataypdypouv Tn §pactnploTnTa ToU EYKEPANOU KAl TWV QUCIOAOYIKWY
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YEYOVOTWYV Mou cupPaivouv katd tn SIdpKela autng TNG
povadIKng KATaoTaong, Tou UTTVOoU.

O1uéBodoimou uoBetriBnkay, apyikd os (wa (R. Caton
1875). yla va aviXveuTei N NAEKTPIKH SpactneldTnTa KATd
N S1apKELa TOV UTTVOU TIEPIAGUBavVaV TNV KaTaypa®r TNG
EMPAVELAKNC EYKEPANIKNG NAEKTPIKNAE SpaotnpiotnTag.
To 1929 o Berger mepiéypaye nAektpikn Spactnpiéotnta
avBpwrivou eyke@Aalou pe xprion nAektpodiwv oTo Tp!I-
XWTO TNG KEPAANG N oTToia TAV HeYAANG EVTACEWS OTNV
€YPHyopPOoN Kal ATTIOG EVTAOEWG KATA TNV NEEUIA Kal TOV
unvo?. To 1935 o Loomis Kal Ol CUVEPYATEC TOU TTPAYMO-
Tomoinoav TNV MPWTN OAOVUXTIA TOAUCWHOTOKATAYPA-
@K HENETN UTTVOUL3. To 1937 N MPOCOXH TWV EPELVNTWV
ETIIKEVTPWONKE OTIC KUPOTOHOPPEG TNG EYKEPAAIKNAG
SpaotnplotnTag Katd tn Sidpkela tou NREM Urnvou.
AuTtéc mepidapuBavay alpha kat delta dpaoctnpiotnra,
ouumAéyuata K (K- complex), unvikég atpdktouc (sleep
spindles) kai kUuata Vertex ta omoia mpoodlopioTnkav
KaTtd Tn Sidpkela autng TN mepiddou*.

To 1953 o1 Aserinsky kat Kleitman® avakaAugpav pia
@Acn Tou UTTVOU N oTtoia cUVOSEVETAL ATTO TAXEIEC KIVAOEIG
Twv opBaAuwv (Rapid eyes movement, REM). H @don autn
ouvodeletal amo auénuévn ovelpikn SpactnplotnTa’.

H ouyxpovn kataypaen eykeparoypagenuatog (HET),
NAekTPOo@OaApO-ypagripatog (HOM) kal nAekTpopuoypa-
enuatog (HMI) BoriBnoe otov Siaxwplopo Tou UTTVou o€
Sidpopa otddia. H kataypagr Tne eyKePaAkic dpaotn-
PLOTNTOG YE TAUTOX POV KATAYPAPH) TWV OVATTVEUOTIKWY
mapapétpwy e€eAixOnke ota péoa Tou 20°° aiwvad,

O TIPOCTIABEIEG TWV EPEUVNTWV VA XOPAKTNPIOTOUV TA
S1dpopa yeyovoTa mou cupPaivouv Katd Tov Unvo*>679
Snpovpynoav TNV avaykn yla cuyypa@r evog eyxelpl-
Siou mou Ba mepleixe 6pOUG Kal TTPOUTTOBETEIC KOVEC Yia
ONOUG TOUC EPEUVNTEC TOU UTTVOU. ETOL UETA Ao TTOANEG
ouvedpldoel¢ Tn dekaetia Tou '60 dSnuooievBnKe To 1968 To
TIPWTO EYXELPISI0 yla TNV KATAYPAPH) KAt 0TASIOTOINCN TOU
Umvou Tou evihika avBpwrou amd Toug A. Rechtschaffen
kat A Kales (R &K).

To 1971 n avayvwplon MoIoTIKWV S1agopwV OToV
UTTVO TWV BPEPWV KAl TWV UIKPWV TTAISIWV 08 ynoe oTn
Onuoacicuon evog XwploTou gyxelptdiov yia auth TNV
ouada minbucpou.

An6 tnv dnuoociguon Tou MpwTou gyxelpidiov Twv
R&K, 40 xpdvia mply, To omoio e§unnp£Tnoe AUETPNTOUG
EPELVNTEC, UTTAPXEL [t TTAoUGLa eEENIEN GTNV KATAvONoN
Tou UTvou.H g€eNloodpevn EMOTAUN TOU UTTVOU Kal O
KAIVIKOC Topéag TN latpikig Tou UTTVou uloBeTouV otyd
olyd véeg pebodouc yia va xapaktnpicouv tov UTvo.

H @Uon kat n onuacia gaivopévwy oXeTI{OUEVWY e
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Tov UMVO, OTIWG Eival N NAEKTPOEYKEPAAIKT] a@UTIVION
(arousal),ot kapSiakéc appuBuiec (cardiac dysrthythmias),
Ol AVATTIVEUOTIKEG TTAPAUETPOL, OLKIVAOELG (movements) Kal
N CUUTEPIPOPA TOVIOAV TNV avayKaldTNTa SnUioupyiag
€VOG Véou gyXelpldiou To omoio Ba eVoOwHATWVE AUTEG
TIG €€ENIKTIKEG aANAYEG KABWG KAl VEOTEPEG TEXVIKEG
peBodouc.

To 2003 10 S10IKNTIKO CUMPBOUAIO TNG AUEPIKAVIKNG
Akadnpiag umvou (American Academy of Sleep Medicine,
AASM) evékplve Kal TIPOTEIVE TNV AVATTTUEN TOU VEOU EYXEL-
p1diov. To dpapa tng avantuéng tou Atav pia diadikacia
ToU €§€TACTNKE TTPOCEKTIKA KAl TTOU cupmepIAaufave
£€va TTPOOXESIO YIa TIG HEANOVTIKEG avaBewpPOELG TTOU
Ba KAAUTITOUV TIC AVAYKEG TOU CUVEXWC HETABAANOEVOU
Topéa Tou Umvou. H avantuén tou mou Eekivnoe to 2004
Kal OAOKANpwONKe To 2007 €XEl EVOWMATWOEL Kal [La
TUTTOTTIOINMEVN AVABEWPNGON TTOU APOoPA TTPOSIAYPAPEC,
Kavoveg BabuoAdynong Tou QuUGIOAOYIKOU UTTVOU Kal
OPOMOYIEC TTOU UTTOPOUV VA ATIEIKOVIOOUV KAAUTEPA TNV
TPéxouoa BapuTNTa TWV UPNUATWY TABOAOYIKWVY Kal
un, Tou UTTVOU.

2€ aUTN TNV gpyacia mepypAPOUE TIG KUPIEG APXES
Tou véou eyxelptdiou™ (The AASM Manual for the Scor-
ing of Sleep and Associated Events — Rules, Terminology
and Technical Specifications, 2007) kat Ti¢ Siagopég amd
TO MIPONYOUUEVO.

2.TONOGETHXZH HAEKTPOAIQN

2.1. Hhektpoeyke@ahoypdgnua (HET)

Katd R & K n tomoBétnon twv nAektpodiwy givai n
€€N¢: 6o wtiaieg (My, M, — mahaidTepa eixav Tnv ovopuacia
A & A;), 800 kevTpIkéG (Cs, C,) Kat SV IVIOKEG ammaywYEC
(G,,0).

To véo eyxelpidlo mpoteivel Tnv mpoaBrikn U0 emmAéov
amaywywv petwmiaia ( Fs, Fs) ovtwe wote va aneikovifo-
VTAL 0TV KATAYPAQH UTTVIKEC ATPAKTOL, CUUMAEéyuaTta K,
NAEKTPOEYKEPANOYPAPIKEG APUTIVIOELC (arousals)'?131415
kaBw¢ kal mbavég kpioelg emAnyiag mou iowg va pnv
NTav eVOIAKPITEG OTIG AANEG aTTAYWYEC'S.

O1 mpoTtelvouevol cuvduacopoi Tou KaBe kavaiiov
sivat: F4-M,, C4-M;, O-M;

Ta e@edpikd nhekTpdS1a Tou TormoBeTouVTAI Eival Ta
F3, Cs, Oy kat M, kat oxnpati¢ouv Toug cuvduaopoug Fs-M,,
C5-M; kat O1-M,. Autd Xpnolpgvouy yia tnv e€aoc@alion
Htag KaAnS Kataypagng 6tav KAmolo KavaAl mapoucidoel
Suoettoupyia katd tn Sldpkela TN e€€Taonc.

EvaAAaKTIKA, évag AANOC amodeKTOC TPOTOC oUVE-



PNEUMON Number 4, Vol. 21, October - December 2008

oNng'® gival n ToMoBETNON TPIWV HETWTTIAIWY ATTAYWYWV
(Fpz, Fz, Fa), Tpiwv kevipikwv (Cs, Cz, C4) Suo wtiaiwv (M,
M,) kat Suo viakwv (0;,0z) pe mpotelvopevoug ouvdua-
OMOUG TOUG

Fz-Cz,Cz-0z C,- M,

Ta e@edpikd nhekTpddia (Fpz, G, O; kal M,) avTika-
Biotouv avtiotolxa ta Fz, Cz § Cy, O kat My i KATIOLAG
€MIKeipeVNG SUOAEITOUPYIAC OTO AVTIOTOIXO KAVAAL

Ta nAektpdSia TomoBeTouvTal oTIG BETEIC TToU opilel
To ovotnua 10 -20

TO XYXTHMA 10 - 20
TONOGETHZHZ HAEKTPOAIQN
HAEKTPOETKEOANOTPAOHMATOZ

XpnotpomoloUpe w¢ odnyd onueia tn pia NG HUTNG,
TO IVIAKO OYKWHA, To aplotepd Kat To €16 mpowTiaio
onueio (ouykekpipéva HeTadl CuywHaTtikou To&ou Kal
KEPAANG TNG KATW yvabou). KaBe B¢on nAektpodiou
Bpioketal oTo onueio Toung SUo ATTOCTACEWV.

ApPXIKA LETPAUE TNV armooTtaon and Tn pia TG pUTNG
MEXPL TO VIOKO OYKWHA. ZNUEIWVOUUE TO 50% Tng amo-
otaong (apxikd Cz) kat to 10% autig amod tn putn (FP2)
Kal amo To wio (apxiko Oz).

AkoAoUBw¢ peTpdpe TNV andéotacn anod To €va Tpo-
wTIa{o onuEio 0To AANO KAl ONUEIWVOUE WA YPAUMNA
0710 50% QuTAG TNG AMOCTAONG KATA PNKOG TNG HEONG
YPAMNG (teAikr Béon Cz). Mpoaodiopilouue o 10% NG
améotaong mavw amd 1o 6e€10 Kal To aploTepd Mpow-
TIaio oNWEio Kal TO HAPKAPOUE. ZNUEIWVOULE TO HECO
peTafl autwy Twv onpeiwv Kal Tou Cz Kal auTég givat
ol apxlkég Béoeig Tou Cy kat C; avtioTolxa (Zxrua 1). Ot
Béoeic TomoBétnong Twv M; kat M; BpiokovTal oTo UPog
peTagu (uywpatikol TéEou Kal KEQPAAG TNG KATW yvaBou
aA\G omoBowTiaia.

3TN CUVEXELD KAVOUUE éva PIKpO onpddt otn péon
YPOUUN TTAVw amo Tn pUTn, oto 10% tng ofeliaiag anod-
0TAONG VIOKOU OYKWHATOG — pifag pvog Kal YETPAPE
am’ auTO TO ONUEIO TNV MEPIMETPO TNG KEPAANC TToU Si-
€pxetal amo ta onueia 10% avwBev tng pifag Tng pivog,
10% AvwBev Twv MMpowTiaiwv onueiwv kat 10% avwbev
TOU IVIOKOU OYKWUATOG (EZXAMa 1). ZNUEIWVOUUE €va
MIKPO KdBeTo onuadt oto 50% authg TnG andotaong
mou va Tépvel To 10% TG VIOKAG YPAUUAG Kat auTto To
onueio yia 1o 0z. AkoAoUBw¢ onuadeloupe pe KABeTa
onuadia emi TNG YPAUMUAS TNG TTEPIUETPOU TA ONEID TTOU
amnéyouv 10% exatépwOev Tou Oz. autd gival Ta 01 kat
02 (Xxnuata 2, 3).

329

Emavalaupavoupe ta onudadia twv 10% ekatépwbev
Tou FPz oto pétwmo kat Bpiokoupe T Béoelg Twv FP1
kat FP2. Metpdpe tnv andéotacn and to FP1 £wg 1o O1,
nepvwvtag anod 1o C3. Znuetwvoupe to 50% autig Tng
amoéoTaong yla tov TeAlko nmpoadiopioud tou €3. To
péoo Tng amootaong FP1-C3 pag divel To onpeio tou F3.
EnmavahapBdavoupe 1o i61o 0tn 6e1d mAeupd TNG KEQANNG

Vertex

ZXHMA 1.

Nasuon1 -

% \\&\\;f-@%’\\\\\{ %

i;‘\._;
AR
V\\\f\&\

- AR

Inion 10%
IXHMA 2.
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yta Tov mpocdiopiopd twv C4 kat F4. To Fz 3pioketal o
amoéotaon 20% amd 1o FPz (ZxAua 3).

2.2. Hhektpoo@Baipoypagpnpa (HOT)

Aneikovi(el TIc 0@BaApIKES KIVAOELG Kal gival amapai-
TNTO yla TN otadlonmoinon Tou UTTVou.

Ma Tnv kataypaer tonmobetouvtal 800 nAekTPOdia
ekatépwBOev Twv oeBaAuwv. To éva aploTepd Tcm KATW-
Bev kat €€w Tou aploTepoU €€w kavOou (E1) kal To Ao
6e€1d 1cm avwBev kat £€w Tou de€lov €§w kKavBoy'®2°
(Eixova 1).

EvaANOKTIKA purmopouv va tormofetnBouv Tcm katw Kal
£€w amd Toug £€w kavBoU g aupdTepa (Eikdva 2).

TNV Kataypaen ta emeuuntd kavaia gival ol ouv-
Suaopoi®El - M2, E2 - M2.

2.3. Hhextpopuoypdenpa (HMI)”

ZT10 véo eYXEIPiSI0 avapépeTal OTI N KaTaypagn
TOU NAEKTPO- HUOYPAPHATOG OTO UTTOYEVELO TIPETEL
VA TTPAYHATOTIOLEITAL LE TNV TOMOBETNON TPIWV NAE-
KTpodiwv'2. To mpwto TomoBeteital oTn péon ypauun 1cm
TTO KATW amd TO KATWTEPO ONpeio TNG KAtw yvabou, oto
urioyeveidlo. To deUtepo 2cm miow kat Sl amd Tn péon
YPAUMN Kal TO TPITo NAEKTPOSI0 OTTWCE TO SEUTEPO 2Cm
oW Kal aplotePd amo tn peon ypapun (Eikéva 3).

To tpito nAeKkTpOdi0 gival @eSPIKO Kal TomoBeTeiTal

Hasnon1 -

20%

ZXHMA 3.
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UE OoKOTO va eMTPEYPEL TN OuveXH Kataypager Tou HMI,
otav Kamolo amod Ta dAa SUo NAekTp6Sia mapoucidoel
kamola SuoAeitoupyia f Byel amd Tn B£on Tou Katd TN
Sidpkela Tng e€€Taonc.

210 maAaid yxelpidlo xpnoipomoleito Suo NAEKTPO-
dia.

H ouykpdatnon twv nAeKTPodiwv 0To TPIXWTO TNG
ke@aln¢ (HEI) kat oto umoyévelo (HMI) yivetal pe tn
xprion kohodiou n ndotac (EC, Grass).

To koAOSI10 gival évag TOTTOG KOANAC, LYPNS MOPPNC,
mTNTIKO. Exel To MAgovéKTNA OTL TPoodidel peydin
o1aBepdTNTa OTA NAEKTPOSIA KAl OTEYVWVEL Ypriyopa
ME TN Xprion Yuxpou aépa (moTtoldki). To PeEloVEKTNUA
Tou €ival n évtovn pupwdid, n avaykn xpnolpomnoinong
QOETOV YIO TNV ATTOAKPUVON TOU KATA TNV amoouvdeon

l
EIKONA 1.

EIKONA 2.

EIKONA 3.
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(mou ivat emiong mTNTIKN ouoia) Kabwc Kat n mlavotnta
ekdAwaong alepyikng avtidpaong oto VAIKO. Emiong og
ATOMA JE AVATIVEUOTIKA Tpo AN pata n évtovn pupwdid
MTTopEi va pnv givat avekTn.

H maota éxet kpepwdn ven, €ival AOoHN Kat urmopei va
xpnoipomotrifet oe aoBeveic aAAepylkoug 0To KOANGSI0
KaBWE Kal O€ AToUA PE aVaTTVEUOTIKA PO AR uaTa ( 01Twg
aoBeveic pe XA, aoBua). lia tnv agaipeon Tng Xpnotuo-
mioleital vepo. Exel OpwG To PEIOVEKTNUA OTL OTEYVWVEL
SUokOoAq, TPoabidel PIkpOTEPN 0TAOEPOTNTA OE OXEON
M€ To KOAGO10 Kal N amopdkpuvon TnE ivat TEPIoCOTEPO
XpovoBopa. H mdota eival vedTEPO UAIKO Kal TEivel va
AVTIKATAOTHOEL TO KOANOSI0 TTou BéAel £181kéEC TIpodia-
YPAPEC UAAENG YIaTi ival TTOAY EUPAEKTO.

2.4. Hhektpokapdioypdgnpa (HKI)*

Ot Siatapaxég Tng avamvong katd tn S1dpKELa Tou
UTvou, OTw¢ €xouv Oeiel TOAUAPIOUEG TTAEOV UENETEG,
€XELONUAVTIKEG EMITTWOELG OTO KAPSIAYYEIKO CUCTNA
Tou aoBevouc.

To ouxvdTEPO EVPNUA KATA TN SIAPKELD LA HEAETNG
Umvou givat ot appuBpieg (Bpadukapdieg, Taxukapdieg
KOl EKTOKTEC KOATTIKEC 1] KOIAIOKEC GUOTONEC), KUPIWE TN
OTIYMr) TTOU GUMPaiveL n Amvold r n urtoeTvold. To YEYovOg
auTo amnartei koA ameikévion tou HKT. Ma to Adyo autd
xpnotpomnotovvtal SUo nAekTpddia ta omoia TomoBeToU-
vTal, To TPWTO (-) 6€€1A TTAPACTEPVIKA OTO 2° UECOTIAEVUPIO
Slaotnua Kat 1o dutePo (+) aplotepd otny MPdobia
paoxaAlaia ypapun oto UPog Tou 6% HECOTTAEUPLOU
Slaotpatog (Etkova 4). H tomoB£Tnon autri avtioTolxel

EIKONA 4. TormoBétnon twv nhektpodiwv yia 1o HKI tn¢
MeAETNC UTvou.
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otnv amaywyn aVF tou kAaooikoU HKT. O cuyKekpIuéVog
TPOMOC oLVSeoNG €xel Oeifel OTI TAPOUCIALEL MIKPOTEPN
OuXvOTNTA EPPAVIONG TTAPACIiTOU 0TOo orpa Tou HKT.

Kavévec a&iohdynonc?

® O¢ pAeBokoufikn taxukapdia(sinus tachycardia)
KaTd TN S1dpKela Tou UTvou Bewpeital n kapdiakn
oUXVOTNTA, N MEYAAUTEPN TWV 90 0PUEEWV avAa AeTTO,
S1dpkelag dvw Twv 30sec (sustained tachycardia).

® O¢ Bpadukapdia katd tn Sidpkela Tou UTTvou Bewpeital
n kapdiakn ouxvétnTta, N pikpdtePN Twv 40 oQULEE-
wv ava Aemtd, Sidpkelag dvw Twv 30 sec (sustained
bradycardia).

® O¢ taxukapdia eupéwg CUPMAEYHaTOG Bewpou e
puBuo didpkelag 3 ouvexwv oPULEEWY e PUBUO Ue-
yahutepo twv 100/min kat dtapkelag QRS iong 1 pe-
YaAUTEPNC TV 120msec.

® O¢ Tayxukapdia otevol cuumAéypatog Bewpoupe
PLOUO didpKelag 3 ouvexwv oPUEEWVY e PUBUO e-
yaAUtepo Twv 100/min kat Sidpkelag QRS pikpdTEPNG
Twv 120msec.

® ()¢ acuoTolia Bswpeital n kapdiakn mavon n omnoia
Slapkei TouNdyioTov 3 SeutepdAemTa.

® ()¢ KOATTIKN pappapuyr opiletal o akavovioTog, avw-
MaAog KOATTOKOIAIOKOG puBud¢ (Sev undpxel cuyXpovi-
OMOG HeTA&L KOATTWV Kal KOIAlwV) , Ta R-R Slaotipata
€ival Avioa Kal UTTAPKEL AVTIKATACTACT TOU EMAPUATOG
p amd ypryopeC TAOAAVTWOELC TTOU TTOIKIANOUV O€ Ué-
yeBog, poper| kat cuyxpovioud (kupata f).

3.ZTAAIOMOIHZH

Katd R&K o Umvog Siaxwpiletat oe NREM kat REM. O
NREM Siakpivetat ota otddia 1, 2, 3 kat 4. To véo gyxeipi-
Slompoteivel, o NREM va diakpivetal o€ tpia otadia
(1, 2, 3) evw 10 6TAS10 4 CUYXWVEVETAL PIE TO OTASI0
3 kat gv vgicTatal StaxwpPiopog petav Toug'>55, H
otadlonoinon Tou Umvou Bacifetal o TANPOPOPieC TTOU
Aappavovtatl amod to NAekTpoeyKke@aloypdpnua (HED),
TO nAekTpOoUVOoypaPnua (HMI) Kal To NAekTPooPOa-
poypapnua (HON).

[) Hotadiomoinon yivetal avd xpoviko diaotnua kata-
ypaenc 30 sec mou ovopdletat emoxn (epoch). Malat-
OTEPA TIOU Ol LEAETEC UTTVOU KATAYPAPOVTAV OE XAPTI,
n emoxn ntav Sidpkelag 30sec Kal KATaypdPeTo o
MAKOG XapTIoU 30cm S16TL TO XapTi KIVEITO e TaxuTnTa
1cm/sec. Auto €xet 1dlaitepn onuacia ylati ta Kpitipla
avaluonc BaciCovtal otn S1dpKela Twv KUPATWY, aAAd
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0 AvaAUTIG TTOU aVaAUEeL TNV HEAETN Sev BAEmel xpOvo
OTO X0pPTi aANG amdoTaon. MN.x. Aépe 6TL To GUPMAEYUA
Knpénelva éxel Sidpkela peyahutepn twv 0,5 sec alAd
0 avaAUTAG oTnV TIPAén, avayvwpilel av 1o 0POG
Tou gival mavw amoé 0,5cm. la 1o Adyo autd, XpovIKN
S1dpkela kataypagnic 30sec TPEMel va KaTaypdgeTal
o€ 30cm. ZrjPEPA TTOU TO XAPTi AVTIKOTACTAONKE amd
v 086vn Tou unohoyloTh mpoomabolue Ta 30sec
KaTtaypa@ng va £xouv eupog otnv 086vn 30cm. AA-
Ao¢ onpavTIKog mapdyovtag givat n eualcOnoia Twv
kavahiwv. MN.x. oto HEM n evaioBnoia eival 50uV/cm.
Me Bdon Tnv evaicbnoia autr Kpivoupue omTIKA av
éva Kupa gival AéNta, amd To VPO TOU TTOU TIPETTEL
va gival avw tou 1,5cm.

I) To otadio xapaktnpiletal avd emoxn.

lI) Avmapatnpouvtal dUo N meplocdTepa oTAdIa OF pia
€MOYX1, TOTE AUTN XapakTnpiletal amd To oTadlo mou
KUPLOPXEL XpOVIKA.

Tavopnon nAekTpocyKePaAoypagIKiC
dpastnprotnrag

Alpha | Zuxvotnta 8-13Hz, 1dong 20-60uV. Méylotn otig via-
kéc amaywyég (01,02). EpgpaviCetat otnv eypriyopon

OTAV TO ATOMO EiVal HPEUO E KAEIOTA TA PATIO

Beta |Xuxvotnta 13-35 Hz, tdong 5-20uV. Epgavietal
otV gypriyopon Otav 1o ATopo €ival pe avolkTd Ta
pdmuia.

Theta |Xuxvotnta 3-7Hz, tdong <15uV. Eival n méov ouvi-
On¢ 6paoTnEIOTNTA TOU UTIVOU Kal epgavifetal o€

O\a ta oTadia umvou

Delta |Zuxvotnta <2Hz, vpoucg >75uV. Eival 1Slaitepa

EUPAVH OTIG KEVTPIKEG KOl PETWTTIAIEG AMAYWYEG.

Mapatnpeitat 1o oTad1o 3 Tou UTVou

3.1. Eypriyopon (wake)”?

HAektpoeykepaloypdpnua (HEN): Xapaktnpiletal
amo pubuo Alpha (8-13Hz) otav Ta pdtia gival KAeloTd
N and xapnAou UYPoug PIKTH ouxvoTnta (pubuog Beta)
oTav Ta patia givat avolyTta.

HAektpoo@Balpoypdenua (HOT): Akouaotec Bpadeieg
1 ekOUOIEC TaXEiEC OPOANUIKEC KIVAOEIC SIAPKELAC UIKPO-
TepNG Twv 0,5sec.

Yrioyeveidlo nAektpopuoypdenua (HMI): Ixetikd
aAuENUEVOC MUIKOC TOVOC, OUYKPITIKA PE Ta urtdAotra
otadla umvou.

O Alpha puBuoc¢ gival eUKPIVECTEPOC OTIC IVIOKEC
amaywy£g (01, 02) aAla Sev gival mapwv o€ 6AOUC TOUG
aoBeveic.

Mia emoxn opiletal wg eypriyopon 4tav 01O TIEPLO-

TINEYMQN Tetxog 4o, Topog 210¢, OktwBplog - Askéufpiog 2008

00TEPO anod 1o 50% autng urtdpxel pubuog Alpha ry Beta.
(Eikovec 5, 6)

3.2.Ztdd10 1 (stage 1)

Mpokeltal yia petafatiko otadio tou Umvou (EIK. 7).

HAektpoeykepahoypapnua (HEN): Xe e€eTalduevoug
Tou Tapdyouyv alpha pubuod mapatnpeital avTIKATAoTACN
auToU amd KUUATA OXETIKA XapNAoL UPoug Kal UIKTAS
ouxvoOTNTAG HE KUpiapyo To eUPOG CUXVOTAHTWV amod 2-7
Hz, mou katahapBavouv 1o 50% 1 Kal TTEPLOCOTEPO TNG
emoxn¢ (pubpog Theta). Xe e€etalopevoug mou dev ma-
payouv alpha puBuo n didkpion tou otadiov 1 amd Tnv
gypnyopon PBacileTal ota mMapakdTw Kpitrpla:

A. Apaotnpiétnta elpoug 4-7 Hz pe eAdTTwon TnG ou-
XvoTnTag Katd 1Hz r Kal TEpIoCOTEPO AT’ AUTH TTOU
mapatnpEeitat oTnv eyprnyopon.

B. Mmopei va epgaviotolv upnid o§uaiypa Kopata
(vertex waves)

I. Bpadeieg KIVAOEL TWV LATIWV.
HAektpouvoypdenua (HMI): O puikédg tovog ivat

OXETIKA auénuévog aANd o€ PIKpOTEPO Pabud an’ ot

oTnV €ypriyopon.

Amapaitntn mpoindéBeon yI' autd 1o oTAdI0 TOU
Umvou ival n amouaia UTVIKWV atpdkTwy (sleep spindles)
Kal cupmeypatwy K (K complex). Zta madid pmopei va
EUPAVITO0UV ekpOopPTIoEIG UPNAOL SuvapkoU, (UTTEpOUY-
Xpovwv BrTa).

3.3. 214010 2 (stage 2) (Eikovec 8, 9)

HAektpoeykepahoypapnua (HEN): Xapaktnpiletal
amo TNV EUPAvIoN UTVIKWYV atpdkTwy (sleep spindles)®'3*
1 ouumeypdtwy K (K complex) kai anoé Bacikd puBuoé
theta.

Ynvikég dtpakTol (sleep spindles)*: Xapaktnpilo-
vtal and cuxvotnta 11 — 16Hz (cuxvotepa 12-14Hz)44,
Sidpkelag peyalutepng Twv 0,5 SeutepoémTwv**4 kal
gival evdelkTikéG Tou oTadiou 2. Eival mio eUSIAKPITEG OTIC
KEVTPLKEG amaywyég (C3, C4)*. H ouyxvotnta epgdviong
ToUG gival 3-8 avd AemTtO O€ QUOIOAOYIKOUG EVIANIKEG.
Aldpopa eapuaka o6nwc ol Bevlodialemivec aufavouv
TNV OUXVOTNTA EPPAVIOEWG TOUG.

Tupumiéypata K (k complex)®-3¢: Mpodkertat yia Eekaba-
pa, o&€a, apvnTIKA KUATA Tou akoAouBouvTal amod BeTIKN
amnoékAon, Siapkelag touldyloTtov 0,5 SeuTepOAem T4
Kal gival evdeikTika Tou otadiou 2. Eival meploodtepo
€VSIAKPITA OTIC KEVTPIKEG (C3, C4) Kal HETWIAIEC ama-
YwYEG (F3, F4).

HAektpoo@Bahuoypapnua (HOI): ZuvriBwe dev mapa-
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EIKONA 5. Apactnpiotnta alpha puBpou oe dtopo mou ivatl EUMVIO e KAEIOTA TA HATIO.

EIKONA 6. Apaotnptotnta XapnAou UYoug UIKTAG CUXVOTNTAG Kol 0@OaAUIKEG KIVAOELG 0€ TOpO Tou gival {UTTVIO PE aVOLKTA Ta

pdria.

Tnpeouvtal Bpadeieg KIVATEIC TwV HaTiwv. Map'dha autd
0€ HEPIKOUC avOPWITOUC UTTOPEL VA ETIUEVOUV.

HAektpopvoypagnua (HMI): Xto otadio 2, 1o umoye-
veiblo HMT eppavilel eupetdfAnTto e0pog, aAd cuviBwg
€ival TTIO XAUNAO CUYKPITIKA LIE TNV EYPHYOPON.

Kavovag twv tpiwv Aemtav™®

Ta cupmAéypata K kat ot dtpakTol UTIVou givat gv-
SelkTika Tou otadiov 2, aAAd n mapouaoia toug dev gival

amapaitntn o k&Be emoxn. Eav dpwg éva ouumieypa K
1 Ha ATPAKTOC OV EUPAVIOOE] EVTOC TPIWV AEMTTWV amd
TO TIponyouuevo K 1§ atpakto, ToTe 1o SilaoTnua auto
xapaktnpiletal wg otddio 1.

3.4. 14410 3 (stage 3) (Fikova10)

(Mpwnv ordora 3 kar 4)
HAektpoeykepaloypdenua (HEN): Xapaktnpiletat
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EIKONA 7. Ztdd10 1. Mapatnpeital pubude 6, vertex waves Kal Bpadeieg KIVAGELS TWV HOTIWV.

v

EIKONA 8. X1d610 2. Ztnv €lkdva mapatneoUvTal UTIVIKEG ATPAKTOL TWV OTIOIWV N cuxvotnTa ivatl 12-14Hz kat n StdpKela Toug
peyahUtepn Twv 0,5 sec.

amd TV eupavion Bpadéwv Kupdtwy (dpaoctnpidétnta Kal UPoug =75uV ( bPouc peyautepou amd 1,5cm av n
AéNt)*2305253 guxvoTtntag 0,5 — 2Hz (dnAadr didpkelag gualoBnoia givat 50pV/cm) ta omoia givar 1dlaitepa epgavry
0,5 £wg 2 sec av n TaxUTNTA KATAYPAPAG Eival Tcm/sec) OTIG KEVTPIKEG (C3,C4) kal petwmiaieg anmaywyég (F3, F4)
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EIKONA 9. >1dd10 2. ZtnVv €lkova mapatnpouvtal cupmiéypata K. Mapatnpriote Tnv apvnTikn (Mpog Ta KATw) amdKAIon TTou aKo-
MouBeital amo tn OeTikn (mpog Ta endvw) amdkAion. H xpovikn Sidpkela gival peyaAutepn twv 0,5 sec.

EOG
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EIKONA 10. Xtd10 3 (mpwnv 4) mapatnpouvtal mohudpiBua kupata A mou kataiapBavouv >20% tng emoxic.

Kat mou katahapPdvouv 1o 20% kat TAvw TG EMOXNG.

Mmopei va epgavifovTal UMVIKEG ATPAKTOL 1) GUUTTAEY-
pata K ta omoia mpémel va Slagpoporolovvtal and ta
AéNta KOpaTa* 48,

HAektpoo@Balpoypapnua (HOT). : Mmopei va €xeltn
Spaotnplotnta tou HET.

HAektpopvoypagnua (HMI): O puikog t1évog oto
urtoyeveidlo gpgpavilel pia Tovikn dpaoctneldtnta aild
TO UYPOC TOU Eival TTOAU XapNnAd

3.5."Ynvoc REM

HAektpogykepahoypapnua (HEN)>"*8: Epgavilel xa-
MNAOU UYPOUC UIKTAG OUXVOTNTAC KUMATOMOPQEG TTOU
potalouv pe to otddio 1. O&Laiyua Kupata dev gival
ouviBn. Mmopei va epgavicBouv kupata alpha, suviBwg
1-2Hz xapunAdtepa an’ oTL otnv gypriyopon. MNplovwtd
KOMata®?% guxvotntag 2-6 Hz, gival evoeIkTiKd Tou
Umvou REM, alla dev gival mavtote mapdvta. Eivatl mo
€LSIAKPITA OTIC KEVTPIKEC amaywyég (C3, C4) kat ouxva
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MG Ox1 TAvTa TPoNyoUVTAl TWV TAXEWV KIVI|OEWY TWV
potiwv (REM’s) (Eikdveg 11, 12).
HAekTpoo@Baipoypapnua (HOT)>65%¢": Mapatnpou-
VTal EMELCOOIA EPPAVIONG TAXEWV KIVATEWVY TwWV 0@BaApuwv
(REMs), Siapkelac cuvriBwe pikpoTepng Twv 0,5 sec.
HAektpopuoypdenua (HMIN®: O puikdg tovog 0T1o
uTtoyeveidlo gival o XapnASTEPOC CUYKPITIKA e OAa Ta
unoholra otddia Urrvou. Mapoha auTtd MAPOSIKES «EKPN-
&e1o» puikng SpaotnplotnTag SIAPKELAG MIKPOTEPNG TWV
0,25 SeUTEPOAETITWVY UITOPOUV VA EUPavIoTOUV oTo HMI

[e——>

EIKONA 11. lMNplovwTd KOpata (sawtooth waves).

EQOG

Left-A2
Riight- A1

EEG

C3-A2
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Tou umoyeveiou fj Tou od1ov.

Inueiwon: Meplodika, Kupiwg oTnv MPWTN MePiodo Tou
REM Umvou givail Suvatov va undpyouv SIaoKopTTIoHEVA
peTall Twv emoxwv cuumAéypata K i dtpaktol'. ‘Otav
eugaviCetal oto HEM éva cuumieyua K i dtpaktog yia
va xapaktnplotei wg REM n emoxr} Ba mpémel ol mpon-
YOUMEVEG ] Ol EMOUEVEG EMOXEG VA PNV TTapouatdlouv K
complex r spindles.

Emiong o pia emoxn 30 SeuTEPOAETTWY, OTTOUL EUPA-
viCovtal 2 atpaktol (| K cupmiéypata) 1o petafd Twv
Svo atpdkTwv Sdotnpa Xxapaktnpiletal wg otddio 2
NREM gvw TO TIpIV KAl TO PHETA TWV aTPAKTWY WG REM. Av
TO pECOSIAOTNHA PETAEY TWV ATPAKTWV Eival TTAVW ATTO
15 sec 10Te n emoxn xapaktnpiletal wg otddio 2 NREM,
evw av givat katw and 15 wg REM. M.y av o€ pia emoxn
eugavifovtal 2 dtpaktol (i K cupmiéypata) ota 10 kat
20 eutepOAETTA KAL N TIPONYOUUEVN KAl EMOUEVN ETTOXN
gp@avifel xapaktnploTika Tou REM Umvou, 10T 0 REM
UTTVOG TTIPOEKTEIVETAL WG TIG ATPAKTOUG Kal UTTEPLOXVEL O
AOYOC €ival OTI TA TIPWTA Kal Ta TEAEUTAia 9 deutepdAenTa
( ouvolika 18) Tng emoxn ¢ xapaktnpifovtal wg REM evw
Ta evdlapeoa 12 deutepolemnta ival otadiou 2. Opwe o
REM kataAapfBdavel GUVOAIKA TO PEYAANUTEPO HEPOC TNG
ETTOXNG KAl EMTOUEVWG UTTEPLOXVEL AV OPWG O€ LA ETTOXN
ol dtpaktol (n ta K ouunmAéyupata) epgpavifovtal ota 5
Kal 25 SeutepdAemnTa, TOTE N Moy Xapaktnpiletal wg
otadio 2, emeldry cuvolikd o REM Umvog amotelei ta 8
SeutepOAemnTta Kal To 6TAdlo 2 ta 22 SeuTtepOAENTA.

=]
i
]
5
3
3

EIKONA 12. Anteikdvion rem’s (Tax€wv KIVACEWV TWV HOTIWV) KAl TIPIOVWTWY KUPATWV.
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O REM unvog umodiaipeital o dvo mepiddoug tn
(PAOCIKN Kal TNV TOVIKN.

Tovikn mepioSo¢ REM: opiletal KABE TUAR A TNG KATA-
YPAPRG, YEITOVIKO e TN ¢aon REM, oo omoio amouaidlouv
ol Taxeieg KIvoelg Twv patiwv oto HOI, to HEM mapou-
o1alel OXETIKA XapNAOU SUVAUIKOU UIKTHG OUXVOTNTAG
Spaotnpotnta,, 1o HMT gival oto emimedo tou REM kat
bev pecolafei arousal (agumvion) Kivnong.

®aoikn mepiodog REM: opileTal kaBe TUAUA TNG Ka-
Taypa@rig oTo omoio supavi{ovTal Taxeleg KIVAOELG TV
patiwv oto HOT, o HET mapouatdlel OxeTIkA XapnAou
SuvapikoU PIKTAG ouxvotnTag SpaoctneldtnTta Kal 10
HMT Bpioketal og xaunAo emimedo.

4. HAEKTPOETKEQANOTPA®IKEZ AOYTINIZEIZ
KINHZHZ'" - (MOVEMENT AROUSALS)

Xapaktnpiletal n KvnTikA 1 N JUikn dpactnpiétnta
MOV aANOWWVEL TO NAEKTPoEYKEPaloypdpnua (HET) yia
nEPIO0OTEPO amd To 50% uag emoxng kat Sev eival Suvatov
va StamotwOei to otadlo tou Umvou (Eikdva 13).

H extiunon Tou otadiou piag emoxng mou mepIAapBavet
a@uMVIoN Kivnong yivetal wg e€AC:

® Eav umdpyxet alpha puBpuog, akopa kat didpkelag < 15

Seutepolémtwy Xapaktnpiletal wg eypriyopon.

® Edv akohouBouv Bpadeieg KIVAOEIG TV HATIWV Xapa-
Ktnpietal wg otddio 1.

® Eav oupBei katd ) Siapkela tou REM Onvou, to HMI
ouvexiCel va gival xaunAo kal akohouBouv xapaKTn-
plotikd REM Univou tote n emoxn ouveyiel va xapa-

Ktnpiletal wg REM.

levika BaBpoloyolpe TNV moyr| mou mepAauavel
TNV Kivnon pe 1o i6lo otadlo mou epgavifetal otnv €mo-

£ Ln’\J 1
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UEVN ETTOXN.

5. AROUSAL (AOYTINIZH)™

H BaBpoAoynon twv arousals katd tnv S1dpKela Tou
umvou (otddia 1, 2, 3§ REM) mpaypatomnoleital av undpyet
Hia awpvidla petafoln tng ouxvotntag Tou HEM n omoia
nepAapPavel alfa, theta rj kal cuXVOTNTEG PEYANUTEPES
Twv 16 Hz (aAAG& 6x1 spindles) Sidpkelag Touldyiotov 3
SeutepoAémTwy Kal EQOcov ponyeital Touldytotov 10
SeutepoAemTta UTvog TPV TN HeTaBoAn (Eikéva 14).

H BaBuoAdynon Twv arousals katd tn Siapkela Tou
REM vmvou amaitei kat pia tautdxpovn avénon tou
urtoyeveidlou puoypa@ripatog Sidpkelag TouAdytotov 1
SeutepoAémTOUL.

Ot NAEKTPOEYKEPANOYPAPIKEG APUTIVIOELC €ival TTIo
€USIAKPITEC OTIC IVIOKEC KAl KEVTPLKEC amaywyég (C3, C4,
01, 02).

O uTTOAOYIOPOC TOU APLOOU TWV NAEKTPOEYKEPANO-
YPOQIKwV agunvicewv améktnoe 18aitepn aia peta
v SlamioTwon o1t yrmopei va cuvdéovTal e auénuéveg
AVATTVEUOTIKEG TIPOOTIABELEG XWPIG va gpgavifovTal ol
TUTTLKEG ATTVOLEG I UTTOTTVOLEG KAl XWPIG ATTOKOPECUO TNG
aloo@alpivng. AUTo To PAIVOUEVO OVOUALETAI GUVOPOLO
avénuévwv avTIOTACEWV TWV aVWTEPWV agpaywywv (Up-
per Airways Resistance Syndrome UARS)®. Ot agunvioelg
autég ovoudalovtal Respiratory Effort Related Arousals
(RERAs).

6. ANATMNEYXTIKOI MAPAMETPOI
H ameikdvion pag umokeipevng Slatapayng tng ava-

TIVOr¢ oToV UTTVO amaitei Ty tomoBétnon evég alotntrpa

A III (L] I\f“"'".

C3-A2 | Y

Cz-A1

01-42

C4-A1

EIKONA 13. Arousal kivhonc.
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EIKONA 14. H\ektpogykepaloypa@ikr agumvion (arousal).

mou Ba kataypd@el TN Por TOU AVATIVEOUEVOU a£pQ,
800 ghaoTikéC (wveg — aloONTPEG, Tou TooBETOUVTAI
01O BWpPaKa Kal TN KOIAIAKN XWPa Kal KATaypapouv
TIC AVATIVEUOTIKEC KIVAOEIC KAl éva 0§UUETPO TO Omoio
TomoBeteital 0to SAKTUANO TOU XEPLOU 1| TOU TOdIoU N
oTo Aofio Tou auTiou Kat Segixvel T SIAKUPAVOELG TOU
KOPEOMOU TNG alpgoopalpivng.

la Tnv kataypagn TG PONRG Tou aépa XPNOIUOTIOL-
ovvtat

- Eldikoi aioOntripeg Beppokpaoiac (Beppiotopeg,
thermistors) ot omoiol aviyveuouv Ti¢ HeTABOAEC TNG Bep-
pokpaoiag petady elomvong (Yuxpdc aépag dwuatiou)
Kal eKTTVONG (BepudC aépag oWPATOC) KAl KATA CUVETTELD
TN PON AEPOG amo TN MUTN KAl TO OTOMA. AVIXVEUOULV TIG
amvoleg aAla gival ava&ldmoTo yia Tov EAEyX0 UTIOTTVOL-
wv evw dev duvatal va Bonbricouv otn dldyvwon tou
ouvOpOHOU AUENUEVWY AVTIOTACEWV O7177,

- E1ldiko¢ aoOntripag pétpnong mieong aépog (nasal
pressure cannula) o omoiog aviyveLel TIG LETABOAEG TNG
TMECEWG TOU A€PA OTOUG PWOWVEG Kal amtod TIG UETABOAEG
QUTEC TN METAPBOAN TNG PONC 0€POC OTN MUTN. ATrelKoVilel
amnvoleg kat umémvoleg evw BonBd otnv avixveuon tou
ouvdpduou auénuévwy avtioTacewv™*”’, ‘OTav UTTAPXEL
Kal OTOMATIKN avarvor) Tote Sev amelkovilel Tn CUVOAIKN
pon. Emeidnr) 6pwc n otopatikh avamvor Sev givarl kat
TO00 ouvRONG N évSelEn TNC PIVIKAC avamvorg cuvhiBwg
emapkKei yla tnv aflohéynon. H kataypagn tng porg tou
aépa Pe oTopaTIkG Beppikd aicOntripa (thermistor) kat
pIvIkd aloOntripa mieonc (nasal cannula) givat o KaAUTe-
PoG ouvdUACHAG Yia TN SlEpelivon TWV AVATIVEUOTIKWY
Slatapaywv.

- O100@ayetla pavopeTpia’>’>*Huétpnon tng olcopd-
YELOG TTiEONC UE TNV TOTTOBETNON OloOPAYEIOL KABETH P

ME UITAAOVL Yla TNV avixVeuon TG avamveUoTIKNAG TIPO-
ondBelag, eivatl n kahuTtepn HEB0SOC yia Tov SlaxwpeIoud
TWV ATTVOLWV KA UTTOTTVOLWV O€ KEVTPIKEG I} ATTOPPAKTIKEC.
Xpnotpomoleitatl omdvia Aoyw aiodnuatog ducaveiag
Tou aoBevouc.

- MaApiké 0§UHETPO Yia TNV AViIXVEUON TOU KOPECHUOU
alpgoo@alpivng og ouyodvo’s’,

ZmavidTaTa yia Tov EAEYX0 TNG AVANTVEUCTIKAG TTPO-
ondBelag eVOAAKTIKA prmopei va xpnotpomoinBei HMI
TTOU KATAYPAPEL TN SpacTNPIOTNTA TWV AVATTVEUCTIKWV
MUWV (MECOTTAEUPLWY, SIAPPEAYUATOC).

7. AIATAPAXEZ THX ANATNNOHX
KATA TON YIINO

Ot dlatapayég Tng avamvorg Katd Tov UTvo gival To
OUVOPOUO ATTVOIWVY — UTTOTIVOLWY KATA ToV UTTVO, KABW¢
Kal To oUVO OO AuENUEVWY AVTIOTACEWY TWV AVWTEPWY
agpaywywv UARS.

Alaxwptopdg petal TNG UTTIVIKAG Amvolag Kal Tou
ouvdpouou amvolag unémvolag otov UTvo: Q¢ UTTVIKNA
anvoua opiletal n avevpeon MABOAOYIKOU UTTVOATTVOI-
koL &eiktn (AHI) 0TV MOAUCWUATOKATAYPAPIKI) MEAETN
UTIVOU, EVW WG CUVSPOMO Amvolag — UTTOTIVOLAG GTOV
umvo opiletal n avevpeon maboloyikoL apiBpoL anvolwy
— UTTOTTVOLWV O€ OUVSUACHO € KAIVIKF CUUTTTWHATOAOYia
OMwC ival N nuepriola umvnAia.

MaBoMoyikog umvoanvoikog SeikTnc®? Bewpeital yia
Ta maidia >1/h, yia toug evrjhikeg >5/h kat yia Toug nAi-
Kiwpévoug >10/h.

7. 1. Tomou dmvotag Kat umémvotac®!

Q¢ anvola opiletal n dlakomr TNG avanvorc (mavon
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NG PONG aépa amo Tn HUTN Kal To oTopa) Sidpkelag 10
Seutepoléntwv. Ot dmvoleg SlakpivovTal o€ amo@PAKTIKEC,
MIKTEG KOl KEVTPIKEG.

Amno@pakTikoU TUTToU opileTal n dmvola n omoia ou-
vodeveTal amd avamveuoTik mpoondbeia. O Bwpakag
Kal N KOIAIA KIvouvTal Kal JAAIoTa o€ avTiBetn gpdaon
Aoyw ¢ amoppaéng. To @avopevo kaleitat mapddoén
KivntikétnTa (Etkova 15).

Kevtpikol TUmou®' opiletal n amvola katd tn SidpKela
NG omoliag amouaotdlel n avamvevoTiKA MpoomndBeia . O
Bwpakag Kal n Kolhid Sev kivouvtal (Eikéva 16).

MiktoU TUToU opileTal n dmvola n omoia apyifel wg
KEVTPIKN Kal KATAANYEl w amo@pakTikn (Eikova 17).

O1 pIKTEC dmvoleg BewpouvTal mapaliayr Twv amo-
PPOKTIKWV Kal cuviBw¢ akoAouBouv ia dmvola JeTd
amo €VTOVO UTIEPAEPIOO, O OTTOI0G TTPOKAAEDE TTWON TNG
PaCO2 kat avtippomoTikd SIaKOTH TNG AVATIVEUCTIKNAC
mpoomndbelag mou Opwe pgavifetal poAig avénbei To
enimedo tng PaCO2.

‘Ocov agopd tnv unonvola (Eikéva 18) ol cuvioTwpE-
VOL KaVOVEC BaBuoldynong tng Apeptkavikng Akadnuiag
latpikng Tou Umvou (AASM) opifouv w¢ untémvola'? tn
Meiwon TN pong Tou aépa Katd 30% 1 TeEpLOCOTEPO OE
ouykplon Pe 1o Baociko eminedo, Siapkelag TOUAAXIOTOV
10 SeuteporémTwy, Mou cuvodeveTal and MTWON ToU
KOPEOHOU TNG altooPalpivng TOUAAXIoTOV 4%.

EvaAhakTikd wg urtdénvola opiletal n peiwon tng
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poNG Tou aépa Katd 50% 1 mePIOCOTEPO O OUYKPION
MeE To Baotko emimedo, Sidpkelag TouAdyioTov 10 Seute-
POAETITWY TTOU GUVOSEVETAL ATTIO TITWON TOU KOPEGHOU
NG alpoo@alpivng Touldxlotov 3% | amo eppavion
HElpagikng agumnviong (arousal).

Otwumnonvoleg eival SUoKOAo va SIEVUKPIVIOTEL av gival
KEVTPIKEG I AMTOPPAKTIKEG. MOVO 0 0100(pAYEIOG KaOe-
TAPAG ME PImaAdvL umopei va TI¢ Staxwpioel afidomoTta.
Av n Siatapayn ival amo@pPakTIkoU H KEVTIPIKOU TUTIOU,
kaBopiletal amd Tov TUTTO TWV ATTVOLWV.

Inueiwon: H évapén piag anvolag ry umémnvolag Bad-
HoAoyeital amo To onpeio évap&ng TS mEWTNG Avamvorg
n omoia €ival EUPAVWE PEIWHIEVN OE OXEON ME TO BACIKO
€UPOG AUTAG.

7.2. Livdpopo av§npévwy avTioTaoewv avwTepwy
agpaywywv (UARS)™#,

Meptypa@TnKe yia mpwtn opd to 1993 and tov Guil-
leminault®. Avagepdtav og dtopa mou poxaillav Kat
gixav umvnAia xwpig va £XouV TIG TUTTIKEG ATTOPPOAKTIKES
AmVOLEC 1} UTTOTIVOLEC Kal ammoKopeopoUC. To HET Tn¢ ue-
AéTng Umvou, €6eixve ouxvég HETMpIkEG apumvioelg. Me
N XPrion oloco@ayelov KaBeTHpa Pe UmaAdvi, @AvnKe
OTI Ol AQUTTVIOEIG TIPOKAAOUVTO Ao €VTOVEC EICTIVEU-
OTIKEC TIPOOTIABELEG TTOU YivovTav QavePEC amd TIC HiE-
YAAEC apvnTIKEG evOOBWPAKIKEG TIIECEIC. EKTOTE AUTEC
Ol APUTIVIOELC, Ol OXETI(OUEVEC UE EVTOVN AVATTVEUOTIKN

F

EIKONA 15. Ao@paKTIKoU TUToU amvola: 0 Bwpakag Kal n KoINd KivouvTal o€ avtifetn gdon pe Slapkwg aufavopevn évtaon

Méxpt va AuBei n dnvola.
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EIKONA 16. Kevtpikou TUmou dmvola: o Bwpakag Kai n Kotid dev Kivouvtal

| Apnea Mixed (42,72s) | 'ﬁ', [P

I VYWl
T~~~

ny \J

AN N VATV

rn‘u"-

%02 [T77]) c 882283858830 [Desaturation (42,495) [26]]
100= gR=e T RTINS RELE o=
iBRRERERRREERR B I EERREr RO,

EIKONA 17. MiktoU TOmou amvola: ApXIKA §ev UTTAPXEL KAUHIO avammveuoTIK TPoomdBela alA 0T CUVEXELD TTAPATNPEITAL Kivnon
- o€ avtifeTn PAon- Tou BWpPaKa Kal TNG KOIAIAG E CUVEXWCE AUEAVOEVN évTaon).
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npoomdBeia (RERA's, Respiratory Effort Related Arousals)
AauBdvovtal un’ oYiv étav epgavifovtal, 6w Kat ol
ATTVOLEG 1) UTTOTTVOIEG.

lla TNV Kataypa@r Toug XpNoloToLEiTal N HETPNON
NG PIVIKAC TIiEONC WE pIVIKOUG KaBeTHPpEC (nasal cannula)
mou BewpoUuvTal IKAVOTTOINTIKOL AVTIKATACTATEC TOU EVO-
XANTIKOU Kl PN aveKTOU aro Toug aoBeveic olco@dayeiov
KOBETNPA UE UTAAOVIL.

ATIEIKOVIOTIKA O TIEPIOPIOUOG TNG PONG TOU AEPA EUPA-
vieTal otnVv Kataypagrj cav pia aAAnAouxia avamvowy,
S1dpkelag Touhdylotov 10 sec mou xapaktnpiletal amd
avénon TNG avamveuoTIKAC TPOoTIABEIaC 1 emmédwaon
TNG KUPOTOUOP®NG TNG PIVIKAG AVATTVONG OTTIWG SIamoTw-
VETAL UE TN XPoN PIVIKAC KAvoulac. H emmédwaon tng
KUUATOMOP®NC KATAAYEL O€ a@UTVION, Kal 8ev TIANPEI
TO KPITAPLA TNG ATTVOLaG 1 TNG UTTOTTVOLAG(€1K.19,20).

H peiwaon e porg Tou aépa oeiletal oTIC auénuéveg
AVTIOTACEIC TWV AVWTEPWVY AEPAYWYWV. XTO GUVSPOO
auTO 0 KOPESUOC TNG alpgooalpivng dev mapouactadlel
MEYAAEC SIOKUUAVOELC (MTTWOELG UIKPOTEPEC TOU3%) (EI-
Kovec 19, 20).

7.3. Ynoagpiopoc (Hypoventilation)®

YToaEPIOPOG KATA TN SIAPKELD TOU UTTVOU Bewpeitatn
avénon katd T0mmHg TOUAAXIOTOV TNG HEPIKAG TAONG TOU
S10e16iou Tou AvBpaKoC 0TO APTNPEIAKOS Aijld CUYKPITIKA
ue 1o emimedo So€eldiov eypriyoponc.
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O1 emavalapPBavoépevol amokopeopoi tou O, dev
amoTEAOUV ETMTAPKI OTOIXEIO V1A VO TEKUNPIWOEL TOV UTTO-
agpLopo. Emiong pia aténon tou PaCO, katd tn Sidpkela
NG aUMVIONG amd Tov UTIVO Eival 0TolxEio UTTOSNAWTIKS
UTIOQEPLOMOU.

7.4. Avanvor) Cheyne Stokes®’®

Mpokertal yla éva TUTo avarmvong o omoiog XapakTn-
piCetal ano éva dladoxikd avéavopevo —eAATTOUUEVO
(crescendo —decrescendo) puBuod, 6mou KABe KUKAOC
aeplopol evaAAdooeTal JE ATTvola.

Aitia avanvori¢ Cheyne — Stokes

® > uupopnTIKN Kapdlakr avemdpkela

® Néool tou KN (16laitepa maBriosig eyKe@AAKWV
ayyeiwv, unviyyitida, eykepalitida, eyke@aikoi
oykol)

® MetafoAikr] aAkdAwon

® Quctoloyikd atopa katd Tn Sidpkela MapodIkAg
Slapovng o€ peyalo vPOUETPO

MNa v tekunpiwon tng avamvorg Cheyne - Stokes katd
N S1dpKela TOU UTTVOU, amaitouVTal TOUAAXIOTOV TPEIG
OuVexeic KUKAoL aufavopevou — eAatToupevou pubpol
KOl TOUAAXIOTOV £va OTTO TA TTAPAKATW KPITHPLA:
I.  Mévte A MEPIOOOTEPEG KEVTPIKEG ATTVOLEG ] UTTOTTVOLEG
O€ [la wpa UTTVoU.
IIl. O au€avéuevoc- eEhatToupevog puBUSC TNC AVATTVONG
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EIKONA 18. Yrémvola.
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EIKONA 19. Ztnv €lkova mapatnpéttat emmédwon piag aMnAouxiag avamvowv cuvolKig didpkelag peyahitepng Twv 10sec n
omoia 08nyei o€ NAEKTPOEYKEPANOYPAPIK apUTIVION (arousal), UTIAPXEL avamveuoTIKH TPOOTIABELX KAl N TITWON TOU KOPEGHOU TNE

atgooalpivng Sp02 givat 1% kat umdpyxel Kal poxainto.

Kal n amvola mou akoAouBei va £xouv SlapKela Tou-

Aaxiotov 10 deutepolenta (Eikova 21).

Oa npémnelva onpelwbei 0T i) ol agunvicelg eppavio-
VTaL HETA TNV emavévapén TG avarmvong Kat 6Xt 0To TEAOG
NG dmvolag 6mw¢ cUUPaivel OTIC ATOPPEAKTIKOU TUTTOU
ATVOILEG, ii) N Hop@oloyia TNG KAPMUANG TOU KOPECUOU
™G algooaipivng Seixvel opahég nuITovoeldeic auéopuel-
WOEIC, EVW OTIC ATTOPPAKTIKEG ATTVOLEC XOUE BaBuiaia
TTWwon Kat anotopn dvodo, iii) o Bwpakag kat n Kothia
KlvoUvTal O€ avTiOeTn OACN OTIC ATTOPPAKTIKEG EVW OEV
KIVOUVTOL OTIG KEVTPIKEG. iv) H KapmmUAn TnG avarmvong éxel
XOPAKTNPLOTIKA €IkévVa Babuiaiag avénong kat Babuiaiag
TITWONG TTOU EVOAAACOETAL UE TTAUCELC.

8. AANEZ AIATAPAXEZ TOY YTINOY

8.1 Lovdpopo aviicuywv akpwv (Periodic Limb
Movement in Sleep, PLMs)**%*

To ouvSpopo xapaktnpiletat amd ducdpeoTo aicOnua
oTa Avw, aAAd Kupiwg oTa KATW AKpa, 0Tav 0 AcBOevig
Tapapével akivntog. H ducdpeatn aiobnon pumopei va €xel
XOPaKTAPA AAYOUG, KaUoOoU, AlpwdiIwv Katl cuvodevETaL
amoé akatapaxntn embupia Kivnong Twv akpwv.

To oUvdpopo aviiouxwv Akpwv cuvodeleTal amod
Slatnpnon Twv KIVACEWV TwV AKPWV KATA ToV UTIVO (TTe-
P10SIKEG KIVIOEIC TWV AKPWV KATA TOV UTTVO), UTTEUBUVEG
Yla TOV KATOKEPUATIOUO TOU UTTVOU Kal TNV TTIPOKANGON
XpOviag oTépnong umvou. Etot eival cuyvo aitio avmviag
AaAAA Kat uttvnAiag katd Tn S1dpkKela TnG NUEPAC.
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EIKONA 20. Xtnv eikdva umdpyel pia kataypa@r 30 sec 6mou mapatnpeital eminedwaon o pia oElpd avanvowv (6mmwg S1amoTwveTal
amd TNV PIVIKA KAvouha) n omoia akoAouBeital amd nAekTposyKePaloypa@Ikn agumvion (arousal), n Sidpkela ival peyalitepn
Twv 10 sec, N TTWon Tou KOPESUOU TNE AlHoo@alpivng givat 1% Kat UTTAPXEL KAt POXAANTO.

H nAektpouuoypa@ikn kataypagr Tou PLMs yivetat
pe TNV TommoBétnon duo nAekTpodiwv emavw oTov MPo-
0610 kvnuiaio pu kat ota dvo média, og amodoTaon, 2-3
cm To éva am’ 1o AANo, Katd URKoG Tou emurikn afova
TOU MG (Eikoveg 22, 23).

Mia kivnon tou modiov (Leg Movement, LM) a&loho-
YEiTal EQOoOV:

e ¢xe1 Sldpkela 0,5-10 sec
® n évapén evoc LM opiletal amd 1o onpeio 6mmou uTdpxel

Mia ab€non tou UPoUC TOU NAEKTPOUUOYPAPHATOC

Tou Modiov ota 8V mAvw and 1o Bactkd emmnédo

Tou HMI

® 0 TEPUATIONOG VOGS LM opiletal amod tnv apxr tng
nep1ddou mou Slapkei Touldyiotov 0,5 sec kKatd Tn

Sidpkela g omoiag to HMI dgv unepPaivel Ta 2uV

mavw and o Pacikd eminedo

Kpirijpia PLM (Periodic Limb Movement)

® Touhdytotov 4 cuvexeic KIviioelg (TPLM = 4LM)

® O xpoOvog ou pecoafiel HeTAU TwV KIVAOEWV va
givat 5-90 sec.

® ‘Otav yivetal Kataypa@r kat aTa dUo modia, ot KIVAOEIC
aBpoilovtal epdoov UTTAPXEL XPOVIKO SlAcTNUA HETA-
&V TwV KIVAOEWV TOLAAXIOTOV 5 sec. EQv To Xpoviko
Slaotnua gival pikpotepo Twv 0,5 sec 16Te ot Suo
KIVIOELG AapBdvovTal uroYiv oav [id Kivnon.

Kpirijpia yia Tn o1dyvwon PLMD (Periodic Limb
Movement Disorders)
A. H moAuUmnvoypagia katadelkvUel OTL:

® H kivnon tTou modiou éxel Siapkela amo 0,5-5 sec
® To €0poOC TNG €ival HEYaAUTEPO 1} (00 Tou 25% NG
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EIKONA 21. Avanvor cheyne-stokes.
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EIKONA 22. PLMs mou 06nyouv og agumnvion.

paxlaiag Kapyng twv daktuAwv 6Tw¢ auTh PaiveTat
katd tn didpkela Tou calibration.
® TOUAAXIOTOV 4 CUVEXEIG KIVAOEIG
® O xpobvog TTou PecoAafei HETAEU TwV KIVAOEWV
va gival 5-90 sec
B. Agiktng PLMs =15/h y1a Toug evAIKEG Kal =5/h yia
Ta madid.
I. YrvnAia ) epedvion mpwivig KOTwongc.
A. OL KIviioel¢ Twv dkpwv dev ogeilovTtal o€ Kamola
AAAn Slatapayn Tou UTIVoU (M., META amd amvola 1
UTTOTIVOLA), VEUPOAOYIKN (T.X. AAYOC 0OQUIKAG Hoipag

omovSUAIKN¢ 6TtAANC) 1y StavonTikn dlatapaxn N xpron
PAPHAKWV.

Tx6A1a: MoAAEG popég yivovTal A\aBn otnv afloAdynon
Tou PLMs yiati AapfBdavovtal un’ dPitv Kal KIVAOEIG TwV
oSV AAANG arttoloyiag. M.x. HeTd amod dmvola i uro-
TTVOLQ, OUX VA TTapaTnNEOUVTAL KIVAOELG TwV Akpwv. Otav
auTéG oupPaivouv 0,5sec mptv f LETA TNV Amvola A TV
unénvola, t1ote dev mpémnel va a&lohoyouvTal.

TéNog, 6tav oupPaivel pia éyepon (arousal) oto HED
Kal Jia Kivnon Tou KATw Akpou, yia va BewpnBei 6Ti Ta
Svo yeyovota cuoyetiCovtal Oa pémel o XpPOVOC TTou
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EIKONA 23.'0Omnwc n €1K. 22 aANA TTIO0 GUUTTUKVWHEVD.

pecohaPei peta&L Toug va gival HikpdtePo amo 0,5sec.
‘Ocov agopd tov deiktn PLMs, ot mponyoUuEeVeG k-
660¢1g Tou ICSD (International Classification of Sleep
Disorders) ixav ouotriogl w¢ maboAoyiko tov Seiktn PLMs
>5.To véo ICSD cuotiivel wg maBoloyiko deiktn PLMs
=15 yla Toug eVAAIKEG Kat =5 yia ta maidia. To ICSD
EMONMaivel Tw¢ akdpa Kat évag uPnAog deiktng PLMS
HE Ta OXETIKA arousals €xel pikpr) oxéon UE TIC CUPITTW-
patikég Statapayég Umvou (. almvia r uepuTvia) Kat
TpaypaTiko PLMD otoug eviAAIKEG gival ommavio

8.2 Ynvaywyxd tivaypata (Hypnagogic foot tremor,
HFT)94,95

MpodKettal yia Tivaypata Tou CWHATOC HEYANOU EDPOUC
mou a@uTvifouv Tov aoBevr). Eugavifovrtal pe tnv évapén
Tou Uvou. Mmopei va agpopoUv To éva 1 Kal ta S00 KATw
AaKkpa f Tov Kopuod Kal AlyoTepo cuxvd Ta avw Akpa Kal
ouvodelouv Kamolo GVelpo 1 aloONTIKO epéBiopa. Agv
amotelouyv gidog emAnyiag.

Opeiletal o€ S1éyepon OPIOUEVWV KEVTPWVY KATA TNV
eMéNeVON Tou UTIVOU 1} KATA TN SIAPKELN TWV TIPWILWY
oTadiwv, Ta omoia TPOKAAOUV TAPOEUOIKH N EAEYXOMEVN
Spaotnpiotnta. Epgavifovtal ouxvotepa o mepLdSoug
HeYAANG évtaong Kal ayxoug.

Kpttpra a§lohdynong:

® TOUAAXIOTOV 4 GUVEXOUEVA TIVAYUATA TTOU ATTEIKOVI-
Covtat w¢ diéyepon oto HMI tou modiov
® >uyvotnta oto HMI 0,3-4,0 Hz
Zuvnbwce n didpkela Tou TivaypaTog givat 0,25 - 1
sec.

8.3 Bpou§iopog — Tptypdc Twv 066vtwv (Bruxism)®>

EpgaviCetal ouvriBwc tn vOxTa, aAd eviote pmopei
va gival Tapwv Kal TNV nuépa. Mmopei va mapouolaoTei
o€ omoladimoTe nALKia Kal eival Suvatov va TPoKaNETEL
ooBapd odovtikd mpoAjuata.

Ogeiletal o€ évtovn cUOTIACON TWV MACNTHPWY Kal
KPOTAPIKWY HUWV oLVHBWE o€ TIEPIOSOUG UEYAANG YUXIKIG
évtaongc. Ektog amd 1o stress dAa aitia Bpouiopou ival
N 1N KaAn emaen twv dovTtiwy, otpafd dovTia, e€aywyEg
1 KAKOTEXVEC TTIPOOOETIKEG EQYATIEC KAl GYpPAyioUaTa.
‘Otav bev aveupioketal To aitlo TéTe N Slatapayn xapa-
Ktnpiletal we 1dlomadnc.

Adyvwon vuytepvou Tpiypou Twv 0d0vTwv

Ta kprtnpta Sidyvwong Stakpivovtal o€ KAVIKA (mini-
mum criteria) Kal o€ KATAYPAPIKA:
1. KAvika :

a. Avagopd amo tov idlo Tov acBevn 0TI Tpilel ) oPiyyEl
Ta 66VTIA TOU KATA ToV UTTVO 1] ava@opd X0V TPLYHoU
onw¢ SamoTwveTal amd Tov/TnV GUVTPOEPO TOU

B. 'Eva n meplocdtepa amd ta mapaKATW:

e Artotpif3n 086vTWY

® EvoxAnon, kémwon fj mévog Twv HUWV TNG KATW
yvdaOou

® UTTEPTPOYIA TWV HACNTAPWY HUWV N omoia yivetat
EUPAVAC LETA ATIO EKOUOIO IOXUPO OPi§ipo Twv
oboviwv.

Y. Hpuiki dpactnpidtnta autwv twv puwv dev opeiletal
o€ kamola dAAn Slatapayr Tou UTTVOU, O€ VEUPOAOYIKH
Slatapayn N xenon eapuakwyv
2. Ztnv Kataypaer| (Eikova 24) mapatnpeitar®:
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a. Mapodikn, ocuvtoun (Pacikn) | ouvexnig (Tovikn)
avénon tou UYouc Tou HMI oTo umoyévelo, n omoia
gival dumAdcta anod to Bactko emimedo

B. -H@aowk HMI dpactnpiotnta éxel Sidpketa 0,25 — 2
sec. MeTal Twv enelcodiwv Ba mpémnel va pecolafBei
pia mepiobog TouldytoTov 3sec mou To HMT Bpioketat
oTo Baoiko emimedo.

- H tovikn HMTI §paotnpidétnta £xet Sidpkela >2 sec

-"Ymapén MIKTWVY eupnudtwy Bpoudlopol (pacikog &

TOVIKOC)

O ouvbuao PO AXOU TPLYHOU TwV 000VTWY Kal TTOAUD-
nvoypagiag pmopei va dwoel afidémota amoteréopata
OTAV UTTAPXOUV TOUAAXIOTOV 2 TPLYHOi Twv 080VTWY Katd
v kataypa®n (Eikoveg 24, 25).

8.4. Matapayn ™ oupmEpIQOpdc katd Tov REM Grvo
(REM sleep behavior disorder, RBD)? 1%

Mpdkettal yia mapaidmvikni Statapayr Tou evAAika pe
MEYOAUTEPN CUXVOTNTA OTOUG NAIKIWUEVOUS AVOPEG.

Xapaktnpiletal and enelcddia éviovng Kat cuxvd
emkivéuvng KivnTIKAG 6paoctnpEloTNTAC TTOU CUVOSEVEL

EOG

TINEYMQN Tetxog 4o, Topog 210¢, OktwPBplog - Askéufpiog 2008

{wnpa dvelpa. H kivnTikn autr Spactnpldtnta opeiletal
oTnVv anouaia TnG HUIKAG atoviag mou xapaktnpilel tov
REM Umvo. H ouxvétnta epgpdviong tng RBD molkiAAeL

310 1810iTEPA XAPAKTNPIOTIKA AVIIKOUV

® 0 OPYIOPEVOC AOYOC, CUXVA AKATAAABIOTIKOG E Kpau-
Y€ 1 Bilain cupmepipopd e CUVETIELD TOV AUTOTPAU-
UATIOMO H) TOV TPAUMATIOMO TOU TTAPAKOIUWUEVOU

® 0 UPNASGC 0LSAC APUTTIVIONG Kal

® 1 AemTOUEPNG AVAKANON TOU OVEipou.

H katdotaon autr cupfaivel amokAeloTIKA oTov REM
umnvo. H cupmepipopd tou aocBevoug otav ival o eypn-
yopon cuviBwc dev xapaktnpifetal amo flaiotnTa.

Katd tnv moAucwuatoKataypa@ikn HEAETN Tapa-
Tnpeeital’”:

® Juvexnc dlatrpnon Tou piikou Tovou (tonic activity)
otov REM Unvo. Etol o pia emoxrj 30 sec REM tou-

Aaxiotov 10 50% auTrg eppavifel avénon Tou UYPoug

Tou unoyeveiou HMI n omoia givat peyalutepn amd

To XapnAdTEPO LYo Tou HMI otov NREM.

¢ NMapodikn évtovn puikn dpactnpidétnta (phasic
activity) otov REM Umvo. Edv pia emoyn 30 sec tn

Right.A2 WMWM

20dyFom
EEG

=]

o1-42

v

|
l

EIKONA 24. 3tnv napoUoa Kataypar eKTo¢ and 1o HMI oto umoyévelo £xouv TomoBetnBei nAekTpddia 0ToUC HaonTHPES Kal Kpo-
TaQiteg HUC. Mapatnpeital aténon TN NAEKTPIKA SpaoTnPIOTNTAC Kal oTd Tpia Kavaiia HMI (unoyévelo, LaonThipES, KPOTAPITES)
KaBWE Kal NAEKTPOEYKEPANOYPAPIKE APUTVION OPEINOHEVN OTOV TPIYHO TWV 08OVTWV.
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EIKONA 25. Onwg n 1kova 24 oANA TTIO GUUTTUKVWUEVN.

Xwpiooupue o€ 10 HIKPOTEPEG ETOXEG TWV 3seC TOTE, oto HMT tou umnoyeveiou &ite Twv KATW AKPWV.

TouhdxioTov 5 (50%) an’ autég Ba mepiExouv avén- H Bivteookdmmnon (Eupwraikr 0dnyia) katd tn Sidpkela
on Tou pUikoL tovou. 1o RBD (REM sleep Behavior NG mMoAvlTVoypa@iag 1 éva AEMTOUEPES IOTOPIKO TNG
Disorder) n mapodikn évtovn puikn dpaoctnpldétnta OUMTEPIPOPAG OTOV UTIVO €ival avaykaio yia tn Sidyvwon

(phasic activity) éxet S1dpketa 0,1 — 5 sec kat 4 opég ¢ Slatapaxng.
peyaAUTepo UYoc amd Tn Pactkr SpactneldTNTa TOU

HMT oto unoyévelo BIBAIOTPAQIA

H puikn SpaotnpldtnTa umopei va gival peavig site (BAéme ayyAikd Keipevo)
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SUMMARY. Polysomnography is a medical diagnostic test which
offers a large amount of information by recording the activity of
various organ systems for a period of several hours with the aim of
diagnosing pathological conditions associated with sleep. It is used
for the diagnosis of apnoea-hypopnoea and upper airway resistance
syndromes, and a variety of other sleep conditions related to daytime
sleepiness that cannot be classified as breathing disorders, such as
restless leg syndrome, disorders during REM sleep and other para-
somnias. The first manual- report in Polysomnography published in
1968 by Rechtschaffen and Kales (R & K) contained scoring rules for
the assessment of all parameters of sleep, and became a guide for
thousands of polysomnographic tests. During the 40 years which
have passed since the publication of the first manual, there has
been vigorous development in the methodology of recording the
parameters of polysomnography and the scoring rules. As a result
of these developments, the American Academy of Sleep Medicine
(AASM) published a new manual in 2007: The AASM Manual for
the Scoring of Sleep and Associated Events - Rules, Terminology
and Technical Specifications, which revises some of the rules and
adds others concerning disorders and syndromes that have been
described since the first edition of the manual. lMvevuwv 2008,
21(4):348-368.

1. INTRODUCTION

The science of sleep emerged as a discipline as a result of the develop-
ment of tools and techniques able to detect and record brain activity and
all the physiological events that occur during the unique state of sleep.

The methods initially employed for detecting the electrical activity of
sleep, and used mainly in animals (R. Caton, 1875), included recording of
brain surface electrical activity.' In 1929, Berger described the electrical activ-
ity of the human brain during sleep by means of external scalp recordings
as intense in the wakeful state and mild in relaxation and during sleep.?In
1935, Loomis et al conducted the first nightlong polysomnographic sleep
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study.? In 1937, polysomnographic recordings were fo-
cused on identifiable patterns of brain activity during non
rapid eye movement (NREM) sleep, which include alpha
and delta activity, as well as isolated waveforms such as
K- complexes, spindles and Vertex waves.**

The stage of rapid eye movement (REM) sleep, associ-
ated with increased dreaming activity, was identified by
Aserinsky and Kleitman in 1953.%7

Sleep staging was accomplished with simultaneous
recordings of electroencephalogram (EEG), electroocu-
logram (EOG) and electromyogram (EMG). Recording of
brain activity during sleep in parallel with respiratory
recordings was achieved in the mid 20" century.®

Scientific efforts to characterize all the physiological
events that occur during sleep*”® provided the rationale for
a standardized scoring manual with universally accepted
terminology and specifications. After several meetings in
the 1960s, the first manual for the recording and scoring
of human sleeping activity was published in 1968 by A.
Rechtschaffen and A. Kales (R & K)."

Later, in 1971, the identification of qualitative dif-
ferences in sleep in newborns and children resulted in
publication of a separate manual for this age group."

Since the publication of the first scoring manual of
R & K 40 years ago, which proved to be a useful tool
for numerous researchers, there has been pronounced
evolution in the understanding of sleep. The evolving
science of sleep and sleep medicine are now beginning
to employ novel metrics to characterize sleep.

Recognition of the nature and importance of sleep-
related phenomena such as arousal, cardiac dysrhythmias,
respiratory patterns, body movements and behavior
dictated the need for a more comprehensive scoring
manual that would incorporate these changes, as well
as the newer technical methods and capabilities.

In 2003, the American Academy of Sleep Medicine
(AASM) preapproved and suggested the development of
a new scoring manual. The goal was carefully designed
and included a draft for future editions that would broadly
reflect the needs of this evolving science. The develop-
ment, which commenced in 2004 and was completed
in 2007, has also incorporated a standardized review
for specifications, scoring rules for normal sleep and
terminology for the evaluation of findings, pathological
or not, during sleep.

The following study provides an outline of the basic
principles of The AASM Manual for the Scoring of Sleep
and Associated Events - Rules, Terminology and Technical
Specifications 2007, and demonstrates the basic differ-

349

ences from the previous publications.

2. ELECTRODE PLACEMENT

2.1. Electroencephalogram (EEG)

According to R & K, electrodes are placed as follows:
two mastoid (M, M- formerly known as aural, A; & A,), two
central (C;, C;) and two occipital derivations (O;, O,).

The new manual recommends the addition of two
frontal electrodes (Fs;, F4) to allow recording of sleep
spindles, K-complexes, arousals,?'® and possible epileptic
convulsions that would remain undetected by standard
electrodes.'®

The recommended derivations are; F4-M;, C,-M;, O,-
M.

Backup electrodes should be placed at F;, C;, O, and
M to allow display of Fs-M,, C5-M, kat O;-M; if other
electrodes malfunction during the study.

Acceptable alternatives' include three frontal (Fpz,
Fz, F4), three central (G, Cz, C,), two mastoid (M;, M,)
and two occipital (O1, Oz) derivations. Recommended
combinations are: Fz - Cz, Cz- 0z, C, - M.

Backup electrodes should be placed at Fpz, C;, O,
and M, to allow substitution of F;, C,, O, and M, if other
electrodes malfunction during the study.

EEG electrode placement is determined by the Inter-
national 10-20 System.

INTERNATIONAL 10-20 SYSTEM OF EEG
ELECTRODE PLACEMENT

Guiding marks are nasion, inion, right and left preauri-
cal points (located between zygomatic bone and condyle
of mandible). Each electrode is placed at the intersection
of two imaginary lines.

Initially we measure the nasion-inion distance and
record an original point Cz as the middle (50%), FPz as
10% from nasion and Oz as 10% from inion. Respectively,
the distance between right and left preauricular points
is marked at 50% as final Cz and at 10% as original C,
and G; points (Figure 1). Electrodes M, and M, are placed
postauricularly between the zygomatic bone and the
mandibular condyle.

Next, we mark the midline just above the nose at 10%
of the distance between inion and nasion and measure
cranial diameter in the axis set by this point and 10%
above the preauricular points and inion (Fig. 1). Point Oz
is determined as the intersection at 50% of that axis and
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FIGURE 1.

10% of the inion line. Points 10% from Oz on the perimeter
line are also marked, as O, and O, (Figures 2, 3).

The same procedure is followed to mark FP, and FP,.
Finally C; point corresponds to 50% of the distance FP;-O;
through C;. The middle of FP;-C; equals to Fs. Application
of the same technique on the right side provides C, and
F4. Fzis marked at 20% from FPz (Fig. 3).
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FIGURE 2.
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2. 2. Electrooculogram (EOG)

The EOG records eye movements and is used for
sleep staging. Two electrodes are placed 1 cm below
and 1 cm lateral to the left outer canthus and 1 cm above
and 1 cm lateral to the right outer canthus, respectively
(Figure 4).18:20

The recommended derivations are:'® E;- M,, E; - M..

Alternative acceptable derivations are 1 cm below
and 1 cm lateral to both right and left outer canthus
(Figure 5).

2.3. Electromyogram (EMG)*'

According to the new manual, three electrodes
should be placed to record chin EMG'%: one in the mid-
line 1 cm above the inferior edge of the mandible, one 2
cm below the inferior edge of the mandible and 2 cm to
the right of the midline, and one 2 cm below the inferior
edge of the mandible and 2 cm to the left of the midline
(Figure 6). The third electrode is a backup electrode to
allow for continued display of EMG activity if one of the
primary electrodes malfunctions or is displaced during
the test. The previous edition of the manual suggested
using two electrodes.

The EEG and EMG electrodes are held in place by ap-
plication of collodium or electrolyte cream (EC2 Grass).

Collodium is a type of glue-like volatile solution, which
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FIGURE 5.

FIGURE 6.

offers great stability and dries instantly with the use of
cool air (hair dryer). Its disadvantages are the intense smell,
the difficulty in removing it (it can only be removed with
alcohol solution) and the possibility of allergic reactions.
Its intense smell may not be tolerated well by people with
respiratory disorders.

Electrolyte cream is a newer product that tends to
replace collodium, as the latter is particularly flamma-
ble and requires special storage conditions. Electrolyte
cream is odourless and suitable for people with allergic
reactions to collodium or respiratory disorders, such as
chronic obstructive pulmonary disease (COPD), asthma,
etc. It dries with difficulty and offers less stability than
collodium, but it can be removed with water. However,
the procedure is more time-consuming.

351

2.4. Electrocardiogram (ECG)*

Numerous studies suggest that breathing disorders
during sleep can be associated with significant cardio-
vascular effects.

During a sleep study, arrhythmias (bradycardia, tachy-
cardia, ectopic atrial or ventricular beats) are the most
common findings, especially at the time of apnoea or
hypopnoea, and a high quality ECG display is required
to detect these disturbances. The right (-) electrode is
placed parasternally at the 2" intercostal space and the
left (+) electrode in the anterior axillary line at the 6t
intercostal space (Figure 7), which corresponds to lead
aVF of standard ECG. These electrode applications have
proven superior in minimizing artifacts.

Scoring rules:?

® Sinus tachycardia during sleep is scored for a sinus
heart rate higher than 90 beats/min for more than
30 sec (sustained tachycardia).

¢ Bradycardia during sleep is scored for a heart rate of
less than 40 beats/min for more than 30 sec (sustained
bradycardia).

® Wide complex tachycardia is scored for a rhythm last-
ing a minimum of 3 consecutive beats at a rate higher
than 100 beats/min with QRS duration of greater than
or equal to 120 msec.

® Narrow complex tachycardia is scored for a rhythm
lasting a minimum of 3 consecutive beats at a rate
higher than 100 beats/min with QRS duration of less
than 120 msec.

FIGURE 7. Electrode placement for ECG during sleep study.
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® Asystole is scored for a cardiac pause of greater than
3 sec.

e Atrial fibrillation is scored for an irregular ventricular
rhythm (no synchronization between atria and ven-
triculae), associated with uneven R-R duration and
replacement of consistent P waves by rapid oscillations
that vary in size, shape and timing (f waves).

3.STAGES OF SLEEP

According to R & K, sleep is divided into NREM and
REM. NREM is further divided in stages 1, 2, 3 and 4. The
new scoring manual recommends division of NREM
into three stages and merges the previous stage 4
into stage 3.'>%° The scoring of sleep stages is based on
EOG, EMG and ECG data.

1) Sleep stages are scored at 30-sec sequential recordings,
named epochs. Before the use of electronic recordings,
each epoch lasted 30 sec and was recorded ina 30 cm
piece of paper at arate of 1 cm/sec. This is particularly
important as the analyst can recognise distance rather
than time. For example, the K complex is defined
as a wave lasting more than 0.5 sec, provided that
recording rate is 1 cm/sec. Nowadays this procedure
is digitalized and efforts are made to record 30 sec
in 30 cm of the computer screen. Another factor that
needs consideration is the amplitude of the recording
channel. For instance, the standard ECG amplitude is
50 uV/ cm, so a wave of 1.5 cm or more is considered
as a delta wave.

2) Every stage is characterized by epochs.

3) If 2 or more stages coexist during a single epoch, it is
characterized by the stage comprising the greatest
portion of the epoch.

Classification of EEG activity

Alpha Frequency 8-13 Hz, amplitude 20-60 pV. Peak in oc-
cipital derivations (O1, O,). Occurs in the waking state
when the person is calm with the eyes closed.

Beta Frequency 13-35Hz, amplitude 5-20 pV.Occursinthe
waking state when the person has the eyes open.

Theta Frequency 3-7 Hz, amplitude <15 pV. This is the
most common activity during sleep and occurs in
all stages.

Delta Frequency <2 Hz, amplitude >75 pV. This is particu-
larly visible in frontal and central derivations during
stage 3 of sleep.
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3.1. Waking state??

EEG: Alpha rhythm (8-13 Hz) with eye closure or low
amplitude mixed frequency (Beta rhythm) with eye open-
ing.

EOG: Inadvertent slow or voluntary rapid eye move-
ments for less than 0.5 sec.

EMG: Increased chin EMG amplitude compared to
other stages.

Alpha rhythm is more distinct in occipital derivations
(Oy, 0y), but not in all subjects.

An epoch is defined as waking when Alpha or Beta
rhythm is dominant for more than 50% of the epoch
(Figures 8, 9).

3.2. Stage 1%*

This is a transitional phase of sleep (Figure 10).

EEG: In subjects who generate alpha rhythm, in stage
1itis replaced by low amplitude mixed frequency waves,
predominantly 2-7 Hz, for more than 50% of the epoch
(Theta rhythm). In subjects who do not produce alpha
rhythm, stage 1 is distinguished from the waking state
based on the following criteria:

A. Activity in the range of 4-7 Hz with slowing of back-
ground frequencies by >1 Hz from those of the waking
state.

B. Vertex sharp waves.

C. Slow eye movements.

EMG: Chin EMG amplitude is often increased, but at
lower levels than in the waking state.

Definition of stage 1 requires absence of sleep spindles
and K complexes. In children, stage 1 may be characterized
by bursts of high amplitude (hypersynchrony theta).

3.3.Stage 2 (Figures 11, 12)

EEG: Characterized by sleep spindles®'** or K complexes
and predominant theta rhythm.

Sleep spindles:*’

Waves with frequency 11-16 Hz (most commonly 12-14
Hz)*** and duration >0.5 sec,**“¢ usually more distinct
in central derivations (Cs, C,).*° They occur 3-8 times/min
in healthy adults, and are more frequent with use of
medications, such as benzodiazepines.

K complexes:33-36

Well-delineated sharp negative waves immediately
followed by a positive component, with total duration
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FIGURE 8. Alpha activity in a person awake with eyes closed.

FIGURE 9. Low amplitude mixed frequency activity and eye movements in a person awake with eyes open.

>0.5 sec,*”*° usually predominant in central (G, C4) and
frontal (F;, F.) derivations.

EOG: Usually absence of slow eye movements, although
they may persist in some individuals.

EMG: Chin EMG tone is of variable amplitude, but
usually lower than in the waking state.

The three minute rule™

K complexes and sleep spindles are suggestive of
stage 2, but their presence is not necessary in all epochs.

However, if a K complex or a sleep spindle does not occur
within three minutes of the previous one, this is scored
as stage 1.

3.4. Stage 3 (Figure 13) (Former stages 3 and 4)

EEG: Defined by slow waves (delta activity)*>%253 of
frequency 0.5- 2 Hz (0.5- 2 sec with a recording rate of 1
cm/sec) and amplitude =75 pV (or height 1.5 cm at 50
pV/cm), predominant in central (C;, C4) and frontal (Fs, Fs)
derivations for more than 20% of the epoch.

353CM B



354CM B

354 TINEYMQN Tetxog 4o, Topog 210¢, OktwBplog - Askéufpiog 2008

might-A1 | ) g

M
W =
Latt-AC |
e N - ,M
m i o W“\‘_\_ 5 e

OZ-A1

> b sk o AL Ml Al
L-Jawwwwmwwwwwwmwﬂww

Y
SR,

Ty

PITL RTINS

FIGURE 10. Stage 1. Theta rhythm, vertex waves and slow eye movements.
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FIGURE 11. Stage 2. Sleep spindles with a frequency of 12-14 Hz for = 0.5 sec.
Sleep spindles or K complexes may appear and need EMG: Chin EMG is usually of very low amplitude.
to be differentiated from delta waves."4
EOG: There may be some activity similar to that on 3.5. REM sleep
the EEG. EEG®"8 Low amplitude mixed frequency waves similar
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FIGURE 13. Stage 3 (former 4) with bursts of delta activity for more than 20% of the epoch.

to those of stage 1. Sharp waves are uncommon. Alpha
waves may occur, usually 1-2 Hz lower than in the wak-
ing state. Sawtooth waves®* with a frequency of 2-6
Hz are suggestive of REM sleep, but not always present.
They are predominant in central (C;, C4) derivations and
often precede REMs (Figures 14, 15).

EOG®%*-6": Characterized by bursts of rapid eye move-
ments usually lasting less than 0.5 sec.

EMG®3: Chin EMG amplitude is lowest than in any
other stage. However, transient bursts of muscle activ-

ity with duration less than 0.25 sec may occur in chin or
limb EMG.

Note:

Periodically, especially in the first REM sleep period of
the night, Kcomplexes or sleep spindles may be present
amongst epochs.”® This period can be defined as REM
provided that this activity does not appear in the previ-
ous and following epochs.

When 2 spindles (or K complexes) appear in an epoch
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FIGURE 14. Sawtooth waves.

of 30 seconds, the time space between them is defined
as stage 2 NREM, whereas the previous and next as REM.
If this time is longer than 15 seconds, then the epoch is
characterized as stage 2 NREM, otherwise it is considered
REM. For example, if 2 spindles (or K complexes) appear
at 10 and 20 sec while the previous and next epochs
resemble REM sleep, then REM is extended to all epochs.
This is because REM dominates in most of that time (9
seconds at the beginning and 9 at the end of the epoch),
whereas stage 2 lasts only 12 seconds in between. How-

EQOG

Left-A2
Riight- A1

EEG

C3-A2
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ever, if spindles (or K complexes) appear at 5 and 25 sec,
then that epoch is defined as stage 2, because the total
duration of REM is 8 sec and that of stage 2 is 22 sec.

REM is divided in two periods: phasic and tonic.

Tonic REM: defined as a recording adjacent to REM
sleep but with absence of rapid eye movements in EOG,
relatively low amplitude mixed frequency activity in EEG
and distinct REM pattern in EMG, with no movement
arousals.

Phasic REM: defined as a recording with rapid eye
movements in EOG, relatively low amplitude mixed fre-
quency activity in EEG and low amplitude in EMG.

4. MOVEMENT AROUSALS™

Movement arousals are movements or muscle arti-
facts obscuring the EEG for more than half an epoch, to
the extent that the sleep stage cannot be determined
(Figure 16).

An epoch with a movement arousal is scored as fol-
lows:

¢ If alpha rhythm is present for part of the epoch (even
<15 sec), it is scored as waking state.

¢ If the epoch is followed by slow eye movements, it is
scored as stage 1.

¢ If movement arousals occur during REM sleep, EMG
amplitude remains low and the next epoch is REM,
then itis scored as REM.

)
i
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1
i
|
]
|
4

FIGURE 15. REM and sawtooth waves.
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FIGURE 16. Movement arousals.

Generally, an epoch with movement arousals is scored
as the epoch that follows.

5. AROUSAL™

Scoring of arousals during sleep (stages 1, 2, 3 or REM)
is suggested in case of sudden shift in EEG frequency
including alpha waves, theta waves and/ or frequencies
greater than 16 Hz (but not spindles) lasting at least 3
sec, with at least 10 sec of normal sleep preceding the
change (Figure 17).

Arousal scoring during REM sleep requires concurrent
increase in chin EMG lasting at least 1 sec.

EEG arousals are more distinct in occipital (O, O,) and
central (C;, C,) derivations.

Calculation of the number of EEG arousals has been
correlated to increased respiratory effort in the absence

of standard apneas or hypopneas and without haemo-
globin desaturation. This condition is called “Upper Air-
ways Resistance Syndrome” (UARS)® and the respective
arousals have been named Respiratory Effort Related
Arousals (RERA's).

6. RESPIRATORY RULES

Detection of an underlying breathing disorder during
sleep requires the placement of a sensor that records in-
coming airflow, two elastic belts-sensors placed round the
thoraxand abdomen that record respiratory movements,
and a pulse oximetry placed on a finger or ear lobe to
detect the fluctuations of haemoglobin saturation.

Recordings of airflow require:

® Special thermistors that detect variations of tempera-
ture in inspiration (cold air from the environment) and

Arcusal (5,545)
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FIGURE 17. EEG arousal.
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expiration (warm air from the human body), which
reflect nasal and oral airflow. They are used for the
detection of apnoeas but are considered unreliable
in diagnosing hypopnoeas and UARS.70777

¢ A nasal pressure cannula that measures nasal air pres-
sure and airflow variations. It can record apnoeas and
hypopnoeas and diagnose UARS.”*” It is inadequate
in the presence of oral breathing, which is relatively
uncommon. Therefore, the readings of nasal airflow
are routinely used for evaluation.
Airflow recordings with oral thermistor and nasal
pressure cannula are considered the best combina-
tion for the examination of respiratory disorders.

¢ Oesophageal manometry.”>’> Measurement of
oesophageal pressure by oesophageal balloon catheter
and detection of respiratory effort is considered the
best method to characterize apneas and hypopneas
as central or obstructive, but itis rarely used because
of patient intolerance.

¢ Pulse oximetry for the detection of blood oxygen
saturation.’87®
In rare instances, respiratory effort can be alternatively

recorded with diaphragmatic- intercostal EMG.

7. BREATHING DISORDERS DURING SLEEP

Breathing disorders during sleep include the apnoea-
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hypopnoea syndrome and UARS.

Discrimination between sleep apnea and the
apnoea-hypopnoea syndrome: Sleep apnoea is de-
fined by an abnormal apnea-hypopnea index (AHI) in
polysomnography, whereas the apnoea-hypopnoea
syndrome is defined by a pathological number of ap-
noeas-hypopnoeas, combined with clinical symptoms
such as daytime sleepiness.

Pathological values of AHI®? are >1/h for children, >5/h
for adults and >10/h for the elderly.

7.1.Types of apnoea and hypopnoea®'

Apnoa is defined as disruption of breathing (oronasal
inflow pause) lasting 10 seconds. Apnoeas are classified
as obstructive, mixed and central.

Obstructive apnoea is associated with increased
inspiratory effort. Opposing thoracic and abdominal
movements due to the obstruction can be seen. This
phenomenon is called paradoxical breathing movement
(Figure 18).

Central apnoea is defined by the absence of in-
spiratory effort or thoracic and abdominal movements
(Figure 19).

Mixed apnoea is an initially central apnea that
progresses to meet the criteria of obstructive apnoea
(Figure 20).

Mixed apnoeas are considered variations of obstructive
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FIGURE 18. Obstructive apnoea: paradoxical thoracic and abdominal breathing movements of opposite direction and increasing

effort, until apnoea resolves.
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FIGURE 20. Mixed apnoea: Initial absence of inspiratory effort, followed by opposing thoracic and abdominal breathing movements
of increasing effort.
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apnoeas and usually follow a period of intense hyper-
ventilation causing a drop in PaCO, and a counteractive
pause in inspiratory effort, which resolves as soon as
PaCo, is restored.

Hypopnoea' (Figure 21) is defined by the AASM
scoring rules as a reduction in airflow by 30% or more of
baseline for a period of at least 10 seconds and followed
by at least 4% desaturation.

Alternatively, hypopnoea is a reduction in airflow
by 50% or more of baseline, for a period of at least 10
seconds and followed by at least 3% desaturation or the
appearance of EEG arousal.

Classification of hypopnoeas as central and obstruc-
tive is only reliable by oesophageal balloon catheter.
Consequently, obstructive or central breathing disorders
are determined by the type of apnoea.

Note: An apnoea or hypopnoea is measured from the
commencement of the first breath that is clearly impaired
compared with the baseline.

7.2. Upper airway resistance syndrome (UARS)"*#

UARS was first described in 1993 by Guilleminault® in
people who snored and experienced daytime sleepiness
without the typical pattern of obstructive apnoea-hypop-
noea and desaturation. Sleep study revealed frequent
EEG arousals, which according to esophageal manometry
were caused by intense inspiration effort due to increased
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negative intrathoracic pressure. Thereafter, these respi-
ratory effort related arousals (RERAs) are scored just as
apnoea or hypopnoea.

RERAs are recorded by assessing nasal pressure with
nasal cannulas, instead of using oesophageal manometry,
which is not tolerated by many patients.

They are detected as a sequence of breaths lasting
at least 10 seconds, characterized by increasing respira-
tory effort or flattening of the nasal pressure waveform
leading to an arousal from sleep that does not meet the
criteria for an apnoea or hypopnoea.

The reduction of airflow is caused by increased upper
airway resistance. In UARS, blood saturation variations
are less than 3% (Figures 22, 23).

7.3. Hypoventilation®

Hypoventilation during sleep is present if there is >
10 mm Hg increase in PaCO, in comparison to the alert
supine value.

Persistent oxygen desaturation is not sufficient to
document hypoventilation. An increased PaCO, value
obtained immediately upon awakening from sleep is
suggestive of sleep hypoventilation.

7. 4. Cheyne Stokes Respiration®’*

Cheyne Stokes respiration is defined as alternate
crescendo and decrescendo changes in breathing depth,
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FIGURE 21. Hypopnoea.
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FIGURE 22. Flattening of a sequence of breaths for more than 10 sec leading to an EEG arousal from sleep, associated with increased

respiratory effort, drop in blood saturation by 1% and snoring.

followed by periods of apnoea.

Itis scored as at least 3 consecutive cycles of crescendo
and decrescendo changes in breathing depth, with at
least one of the following criteria:

I.  Five or more central apnoeas or hypopnoeas per hour
of sleep.

Il. Duration of the cyclic crescendo and decrescendo
change in breathing depth and following apnoea of
at least 10 seconds (Figure 24).

The following should be noted:

i) Arousals appear after reestablishment of normal
breathing and not at the end of the apnea, as in ob-
structive apnoea.

ii) The haemoglobin desaturation curve shows regular
sinusoidal fluctuations, whereas in obstructive apnoea
there is progressive decrease followed by sudden

increase of saturation.

i) In obstructive apnoea there is paradoxical movement
of the thorax and abdomen, whereas in central apnoea
there is not.

iv) The breathing curve has a typical pattern of progres-
sive increase and decrease alternated with pauses.

Causes of Cheyne Stokes respiration

e Congestive heart failure

e Pathological conditions of the central nervous system
(especially cerebrovascular disease, meningitis,
encephalitis, brain tumours)

® Metabolic alkalosis

® Normal during a transient stay at high altitude
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FIGURE 23. An epoch of 30 sec with a sequence of breaths lasting longer than 10 seconds with flattening, EEG arousals, drop in
blood saturation by 1% and snoring.

8. OTHER SLEEPING DISORDERS the following rules:
Lo X - Duration of at least 0.5- 10 sec
8.1. Periodic limb movement in sleep (PLMs)*** - The timing of the onset of a LM is defined as the point
This syndrome is characterized by an unpleasant at which there is 8 yV increase in EMG voltage above
feeling in the limbs, but mostly the lower limbs, when resting EMG.
the patient is in the resting position. This feeling may be - Thetiming of the ending of a LM is defined as the start
described as pain, burning or numbness and is associated of a period lasting at least 0.5 seconds during which
with an overwhelming desire to move the legs. the EMG does not exceed 2 pV above resting EMG.
PLMs are usually accompanied by eye movements Criteria for scoring PLM series:
during sleep (periodic eye movements) causing fre- - The minimum number of consecutive LM events
guent awakenings and chronic sleep deprivation. They needed to define a PLM series is 4 LMs.
are considered responsible for insomnia and daytime - The period length between PLMs is 5-90 sec
sleepiness. - In a two-limb recording, LMs on different legs are
EMG recording of PLMs requires 2 electrodes placed counted as one LM when they are separated by less
longitudinally over the anterior tibialis muscle of both than 5 sec; otherwise, they are counted as two LMs.
lower limbs in a distance of 2-3 cm (Figures 25, 26). Criteria for scoring a PLM disorder:
One leg movement (LM) event is scored according to A. Polysomnographic findings:
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FIGURE 25. PLMs leading to wakening.

EE3 E:)] [Brcuzal (3,78s)] [Arcusal (5 08s] Arousal (5,86s)] Arousal (3,615)] [Brousal(5.172)] [Arousal(3.dz:}] [Arousal [6,05]] [Arcusal [5.68s]
=2
01-A2

FIGURE 26. PLMs, as in fig. 25, but on a smaller scale.
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- Limb movement duration of 0.5-5 sec.

- Limb movement equals to or is greater than 25% of the
finger dorsal flexion, measured during calibration.

- At least 4 consecutive LMs.

- Period length between PLMs 5-90 seconds.

B. PLMsindex =15/hour for adults and =5/hour for chil-
dren.

C. Daytime sleepiness or morning tiredness.

D. Rule out other sleeping disorders (e.g. apoea or hy-
popoea), nervous system disorders (e.g. lumbar pain),
mental disorders or the use of medication that may
cause limb movements.

Notes: Sometimes PLMs are misinterpreted as leg
movements of other causation. For instance, limb move-
ments often follow a period of apnoea or hypopnoea.
Therefore, a LM should not be scored if it occurs during
a period of 0.5 sec preceding or following an apnoea or
hypopnoea.

An arousal and a PLM should be considered associ-
ated with each other when there is an interval of < 0.5
seconds between the end of one event and the onset
of the other.

Previous editions of the ICSD classify the PLM index
as > 5/hour. The newest edition of ICSD recommends
the pathological value of PLM index to be =15/hour
for adults and = 5/hour for children and emphasizes
that even a high PLM index with arousals is not associated
with symptomatic sleeping disorders (such as insomnia
or hypersomnia) and actual PLMD is rare in adults.

8.2. Hypnagogic foot tremor (HTF)***

HTFs are wide jerks of the body, resulting in waken-
ing of the patient. They usually occur with the onset of
sleep and they may involve one or both lower limbs, the
spine and, less frequently, the upper limbs. They are as-
sociated with dreams or sensory stimuli and should not
be considered epileptic convulsions.

HTF is caused by stimulation of various nervous cen-
tres at the onset or during the early stages of sleep,
which causes paroxysmal unintentional movement ac-
tivity. It most often occurs when a person is feeling very
stressed.

Scoring rules:

e At least 4 consecutive jerks recorded as EMG
activity.

® Frequency in EMG between 0.3- 4.0 Hz.

e Duration of the jerks of between 0.25 and 1 sec.
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8.3. Bruxism?®2%

Bruxism occurs mostly at night, but can also occur
during the daytime. It can occur at any age and may cause
serious dental conditions.

It is caused by intense contraction of the masseter
and temporalis muscles, most commonly in periods of
great stress. Other causes of bruxism are malocclusion,
malposition, orthodontic procedures and cavity fillings.
When a cause cannot be established, bruxism is charac-
terized as idiopathic.

Scoring rules for bruxism:

1. Clinical:
a) Report of mouth contraction or trismus during sleep
by the patient or sleeping partner.
b) One or more of the following:
- Teeth grinding.
- Jaw pain.
- Masseter hypertrophy, which can be detected by
voluntary teeth grinding.
) Rule out other causes of masticatory muscle activ-
ity, such as other sleeping disorders, neurological
disorders or use of medication.
2. Signs in the EMG recording (Fig. 27):%’
a) Brief temporary (phasic) or sustained (tonic) el-
evations of chin EMG activity of at least twice the
amplitude of background EMG.
b) Phasic EMG activity with duration of at least 0.25- 3
seconds, with intermediate periods of baseline EMG
lasting at least 3 seconds.
Tonic EMG activity with duration of at least 2 sec-
onds.
Mixed signs of bruxism (phasic and tonic).
The combination of teeth grinding and polysomnog-
raphy provides reliable results provided that at least 2 epi-
sodes of teeth grinding are recorded (Figures 27-28).

8.4. REM sleep behaviour disorder (RBD)?%

RBD is a common sleeping disorder of adults and it
is observed most often in the elderly. It is characterized
by epochs of intense and often dangerous motor activity
that accompanies vivid dreams. This activity is caused by
absence of muscle laxity that is typical in REM sleep. The
prevalence of RBD varies.

It is characterized by:

- Raging and incomprehensive speech, often followed
by screams or violent bursts causing self- injury or
injury to the sleeping partner.
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FIGURE 27. Recording of chin EMG with additional masseter electrodes. An increase in electrical activity is visible in all derivations,
with an EEG arousal due to the bruxism.
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FIGURE 28. Like fig. 26 on a smaller scale.
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Difficulty in wakening.
Detailed recollection of the dream.
This condition is encountered exclusively during

REM sleep and the patients show no evidence of violent
behaviour on arousal.

The polysomnographic characteristics of RBD are:'”!
Sustained tonic muscle activity in REM sleep. In
an epoch of 30 seconds, there is chin EMG amplitude
greater than the minimum amplitude in NREM for at
least 50% of the epoch.

Transient phasic muscle activity in REM sleep. Ina
30-second epoch divided into 10 sequential 3-second
mini-epochs, there are bursts of muscle activity in
at least 5 of them (50%). In RBD, excessive transient
muscle activity bursts are 0.1-5 seconds and at least
4 times as high in amplitude than baseline chin EMG
activity.

Muscle activity can be recorded in both chin and

limb EMG.

Time synchronized video polysomnography and

an extended history of sleeping behaviour is necessary
to make the diagnosis of RBD, according to European
guidelines.
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MEPIAHWH. ZKOMOZX: H kAipaka APACHE-II avrkel ota cuotipata
pétpnong tng Paputntag TN vooou. Meptypd@el aplOUNTIKA T
BapvtnTa tng KAKWaong, umohoyilovtag Swdeka petapAntéc (Acute
Physiology Score - APS), Tnv nAikia Twv acBgvwv Kai T Xxpovia Ka-
TACTAON TG UYEIOG TOUG. ZKOTTOG TNG MEAETNG AUTAC €ival va Bpedei
e€iowan mahivépounong mov va mpofAénel tnv Tipn tou APS amo
€va HIKPO aplOpo @UOLoAOYIKWV LETABANTWY O€ a0OEVEIC pE Kpa-
vioeyke@alikég kakwaelg (KEK). YAIKO KAl MEOOAOI: 74 aoBeveig
mou voonAevtnkav otn Movada Evtatikng Oepanciag (MEG) Tou
Mavemotnuiakov Mevikod Noookopeiov AAe€avépoUmoAng katd tn
Sekaetia 1994-2003 pe T Siayvwaon «apuyric KEK.» Amé autoug 65 ftav
avtpec (87,8%) kan 9 yuvaikeg (12,2%) pe péon nAikia 45,19+2,555
£tn kat péon tipn KAipakag NMackwpng (GCS) 6,39+0,55. Xpnotpo-
moOnke n BApa-mpoc-fripa mahivépopnaon (stepwise regression)
pe e€aptnpévn petafAnTn o APS kat ave€aptnTe HETABANTEC TIG
Swdeka @uaololoyikég petapAntéc kat TRV nAikia. EmAéynoav ta
akolouBa kpitiipia: Akaike, Amemiya, Mallows’ kat Schwarz. AMO-
TEAEZMATA: To amotéAeopa TG avaAucong Twv oTolxEiwv Edwae TN
akoAouOn e€icwon: APS(12) = 148,843 - (1,074*GCS) - (16,878*pH)
-(0,190*HCT) + (4,082*CR), 6mou HCT &ivau o aipatokpitng kat CRn
Kpeativivn. Ta otatiotikd tng e€iowang nrav F=116,304 (p=0,000),
S10pBwpévog ouvtereoTiic mpoadlopiopou (R?)=0,863 kat TUMKO
o@AaApa ekTipnong Bewpntikwv TIpwv=2,624. XYMMEPAZMATA:
Ta amoteAéopara TnG epyaciag avTig Seixvouv ott givat duvati n
EKTIMNON TNG TIUAG TOV APS amd 4 Hovo MeTABANTEG. ZTNn GUYKEKPL-
pévn mepintwon, 1o 86,3% tng petafoAnic Tov APS o@eiletal oTIG
napanavw 4 petapAntéc, evw to umdloimo 13,7% o@eiletal o€

al\oug mapdyovteg mov dev mepiéyovtal atnVv §icwon. Mvevuwy
2008, 21(4):369-373.

EIZATQrH

H mpéBAePn tn¢ ékPaong Twv acBevwy emnpealetal amod To €idog kal
™ Baputnta NG acBévelag, arlda kat amd tn SlabsopudTnTa Kat TNV Mot-
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OTNTA TWV WTPIKWV TTapePPAcewv' 2. ITa MAaiola autd,
TO CUOTAUATA KHETPNONG TNG BapUTnTag TG VOoOU Eival
anapaitnta, Petagy dAAwy, Kat yia tTnv Tagivéunon tou
BaBuov Baputntacd. And Ta CUCTAKATA AUTA, TTEPiO-
mitn B€on o€ TAyKOOWIO ETMESO KATEXEL N VEUPOAOYIKN
KAipaka APACHE-II%, 18iw¢g 0Toug VEUPOXEIPOUPYIKOUG
aoBeveic>®.

H APACHE-IIl avr\kel oTta cuoTAMATA PETPNONG TNG Ba-
PUTNTOG TNG VOOOU KAl XPNOIOTIOIE BACIKEC PUCIONOYIKEG
petaPAntég (Acute Physiology Score — APS) yia tov kaBo-
plopd TNS BaputnTag kat TN mEORAePn TNE mMBavoTnTaC
Bavatou*. H kAipaka autr amotelei e€€MEN TNG APXIKAG
APACHE (Acute Physiology, Age, Chronic Health Evaluation
- 34 petaPAnTég mou emAéxOnkav yia 805 eloaywyég o€
S00 apepikavikeg Movadec Evtatikng Oepaneiag - MEO)
Kat avamtoxonke pe Baon dedopéva amod 5.815 eloaywyEg
o€ MEO 13 apePIKAVIKWY VOCOKOUEIWV.

2Komé¢ TNG MapoLoag epyaciac Atav va Bpedei pia
e€iowon maAivdépopunong mou va TpoBAETIEL TNV TIUN TOU
APS amé éva UIKPO aplOo GUOIOAOYIKWY HETABANTWY
o€ a0Beveig pe KpavioeyKeQaAIKEG Kakwoelg (KEK). To
TAgOVEKTNMA Hiag TéTolag e€iowaonc eival n e€olkovoun-
on XpOvou Katd Tov UTToAoYIoS TG Babpoloyiag Tng
APACHE-II.

YAIKO-MEOOAOI
MAnBuopoc perétng

MeAetriBnkav 74 acBeveic Tou voonAelTNKAV 0TN
ME® tou MavemotnuiakoL leviko Nocokopeiou AAe€av-
Spounolnc katd tn dekaetia 1994-2003 pe tn Sidyvwon
«aptyng KEK». ‘Ohot avtipetwriotnkav pe Bdaon ta idla
BepameuTIKA TTPWTOKOAAA. ATTO AUTOUC 65 NTAV AVTPEC
(87,8%) kat 9 yuvaikeg (12,2%) ue péon nAtkia 45,19+2,555
€tn. Q¢ artie¢ Twv KEK avagpépBnkav os mocootd 76%
TO TPOYaia aTuxAuaTa, o 23% Ol TITWOELS Kal o€ 1% o
Euhobapudc. H péon i KAipakag Maokwpng (GCS)
nrav 6,39+0,55, n péon tipr APS(12) 13,77+0,825, n péon
Tiur) APACHE-I115,91+0,890 Kall 0 H€0OG OPOG TTAPAUOVIAG
otn MEO© 11,5£2,051 nuépec. ZTnv afovikr Topoypagia
13 acBeveic epdvicav emokAnpidlo alpdatwua (17,6%),
28 umookAnpidlo aipdtwpa (37,8%), 14 evdoeyke@ahi-
KO alpatwua (18,9%) kat 32 umapayvoeldr atgoppayia
(43,2%). Ano autoug, povo 7 (11,7%) obnynbnkav oto
XElpoupyeio.

Khipaka APACHE-II
MephapBavel Swdeka puolooyikES ueTaPANTES (Acute
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Physiology Score — APS) (Bepuokpaacia, péon apTnplakn
Tieon, apIBOUOG oPUEEWY, aPIBOG avamvowy, LEPIKN TTiEeon
o&uydvou aptnplakou aipatog, pH apTnelakou aipatog,
VATPLO 0pOU, KAANIO 0pOU, KPEATIVIVI 0pOU, AIATOKPITNG,
ap1OuOC Aeukwv alpooalpiwy, GCS), TNV nAKia Kat TV
TIPONYOUIEVN KATACTAGCN UYEIag Tou aeBevouc (avoooka-
TOOTOAR, AVATIVEUCTIKI, KApSIaK, VEQPIKI KAl NTTIATIKN
QVETTAPKELQ)*E, T € TIEPITTWON AVETTAPKELAG E0TW KAl EVOG
opyavou, kataypdagetal o Babuog 5 os eilcaywyn Aoyw
ETEIYOUOAC XELPOUPYIKNG EMEUBACNG I N XELPOUPYIKIAG
aitiag kat o Babuog 2 og el0aywyn Aoyw TPOypPaAUUaTI-
opévou xelpoupyeiou. Y& kABe petafAnty Sivetal évag
BaBudc amo 0 éwg 4. To aBpotopa Twv Babuwv cuvioTtd
Tov TENIKO Babuo tng APACHE-II. Av kai o péylotog Suvatog
Babuoc givaito 71, otn dnuocicuon twv Knaus et al ev
urp&e aoBevnc pe Babud >55 (Mivakag 1)*.

LTatiotikn avalvon

H avdAuon twv dedopévwy éyive pe Tn BorBeia Tou
oTaTioTIKoU TakéTtou SPSS for Windows, version 16.00
(SPSS Inc, Chicago, lllinois). Ot moooTtikég peTaABANTEG
EKQPPAOCTNKAV WC MEOEC TIMEC T TUTTIKN armOKALon. la tnv
avelpeon TG KaAUTePNC e§iowong xpnolpomolonke n
BApa-mpoc-Pripa makivépdunon (stepwise regression)
pe e€aptnuévn HetaBAnTn To APS Kal ave€dpTnTeg Ue-
TaBANTEG TIC SWOEKA PUCIONOYIKEG METAPBANTEG KAl TNV
nAtkia, kaBwg kat ta kpttrpla Akaike, Amemiya, Mallows’
kat Schwarz®.

Ta kpiTtApla autd xpnolponololvTtal 0Tn OUYKPLoN
S10QOoPETIKWV HOVTEAWV Yia Ta idla dedopéva. To kprtrplo
Akaike kat To mapepgpepéc Amemiya, yia mapddetyua,
BaociCovtal otnv évvola TG EVTPOTIAC, TPOOPEPOLV Wia
OXETIKN HETPNON TNG TANPOYOPIAG TTOU XAVETAL OTAV €va
MOVTENO TEPLYPAPEL TNV TIPAYHATIKOTNTA KAl AVTITTIPO0W-
TeVUOULV TNV AVTAAAAYI TTOU UTTAPXEL ETAEY pepoAnPiag
kal diakupavone. To kpitrpto Mallows’, amé Tnv aAAn,
S1EUKONUVEL TIC OUYKPIOELG METAEY TTOAAWVY EVOANAKTIKWV
TaAlvEpounoewv UTTOCUVOAWY, EVW TO KPITHplo Schwarz
avTipeTwmiCel To mpoPANpa UaP&NS TOANWY TTAPAETPWV.
To 1o KAAO povTENO eppavi(el KAl TIC XAUNAOTEPEG TIEC
OTa KPITAPLa auTda.

TéNOG, KATAOKEVAOTNKE TO IOTOYPAUUA CUXVOTATWY
Twv ummoAoinwv Tn¢ e€icwonc, KaBw¢ Kal To Kavovikod P-P
YPAQPIKO TWV UTTOAOITWV. ZTATIOTIKA ONUAVTIKEG Bewpn-
Onkav ol TIEC Tou p HIKpOTEPES TOL 0,05.

AMOTEAEZMATA

To anmoTéAeopa TNG avaluong Twv oTolxeiwv £dwoe TNV
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MINAKAZ 1. Khipaka APACHE-II.
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Hhukia {(ém) <44 0 45-54 2 55-64 3 65-74 5 >75 6
ZipG€eic/min <39 4 40-54 3 55-69 2 70-109 0 110-139 2 140-179 3 180 4
Méon apmpiaki

nigon (mmHg) <49 4 50-69 2 70-110 0 110-129 2 130-159 3 2160 4
Gepporpagia (°C} <299 4 30-319 3 32-339 2 34-359 1 36384 0 385-389 1 39409 3 =414
Na® {mmol/L} <110 4 111-119 3 120-129 2 130-149 0 150-154 1 155-159 2 160-179 3 =180 4
Aevkd/mm? <1.000 4 1.000-2900 2 3.000-14.500 0 15.000-19.900 1 20.000-39.500 2 =240.000 4
Pa0,, FiD, <05 <55 4 55-60 3 61-70 1 >70 1 i
A-aDQ,, RO, >05 <200 0 200-349 2 350499 3 2500 4

Luxvdnta

avanvodv/min <5 4 6-9 2 10-11 1 12-24 0 25-34 1 3549 3 250 3
Ht (%) _ <20 4 20-299 2 30-459 0 46499 1 50-599 2 =60 4
K* {mmol/L) <25 4 2529 2 334 1 35-54 0 5559 1 6,0-69 3 270 4
Kpeatwvivn (mg/dl) <06 2 06-14 © 1,5-1,9 2 20-34 3 =35 4
pll <7,15 4 7,15-724 3 7.25-732 2 7.33-749 0 750-759 1 7,60-769 3 27,70 4
Nevpotoyirn

Kardotaon 15-(Khipaka Maokebng)

Xpovia véoog Hnanxnh Avanvevoukni  Negpiki Kapbiakri Avoooraractodi  [poypappanopévn xeipovpyikn: 2
{avendpreia) Eneiyovoa xeipoupyikri: 5

Mn xeipovpymni: 5

akéAouBn e€icwon am\Ag YPaUUIKAG TTaAlvOpounong:

APS(12) = 148,843 - (1,074*GCS) - (16,878*pH)
- (0,790*HCT) + (4,082*CR), 6mou HCT eivat o aipato-
Kpitng kai CR n kpeatvivn. Ta oTatioTika ¢ e€iowong
nrav: F=116,304 (p=0,000), S10pBwuévog CUVTEAEDTAG
nipoodioplopo (R2) 0,863 Kal TUTTIKO OQANUA EKTIUNONG
BewpPNTIKWV TIMWV 2,624. ONoL Ol GUVTEAECTEG TTAAIVOPO-
MNong ATav oTatioTIKWE Stdgopol Tou 0, agou dAa ta p
ntav ioa pe 0,000. O éAeyxog MOAUCUYYPAMIKOTNTAG E0woE
TIpEG VIF mou kupdvOnkav amd 1,105 €wc 1,181, dnhadn
ONUAVTIKA MIKPOTEPEG amd Ttnv Tipn 10. Xto ZXApa 1
Sivetal To 1IOTOYPAKA CUXVOTATWY TWV UTTOAOITTWY TNG
e€iowong, mou Seixvel 6Tt Ta uTOAoLTa akoAouBoUv katd
TIPOCEYYION KAVOVIKA KaTavoun pe otabepry diaomopd.
EmmpooBeta, oto ZXApa 2 Sivetal 1o Kavovikd P-P ypa-
PIKO TwV uTtoAoinwv, Tou odnyei oTo idlo cupMépacpa pe
TO IOTOYPAMA CUXVOTHTWY TwV UTToAOITWV Sedopuévou
OTI Ol TIHEG TWV MAPATNPHOEWY CUYKEVTPWVOVTAL KATd
TPOCEéyylon Mavw o€ guBeia ypauun. Oha ta mapanmavw
kprriipla (Akaike, Amemiya, Mallows’ ka1 Schwarz) é6w-
oav PIKPOTEPN TIPNA Yia TNV Mpoavaepbeioa e€iowon
(Mivakac 2).

20
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Tummotmoinuéva umohonma

IXHMA 1. lotdypappa oUXVOTATWY UTTOAOITTWY OTO OToio
OUYKPIVETAL N KATAVOUI TWV TUTTOTIOINKEVWY UTTOAOITTWV UE
TNV KAVOVIKH KATAVOUr (KwSwVOoEISNC KAUTUAN) KAl 0TO omoio
@aivetal 0TI n mpotelvopevn e€iowon Talptalel kaAd ota Se-
Sopéva (ta umdAoima Bpiokovtal TEPITTOU PECA OTO XWPEO TTOU
opiCel N KaumUAn).
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IXHMA 2. Kavoviko P-P ypa@iko umohoimwy 6To omoio cuykpi-
VOVTAI Ol AVOUEVOUEVEG E TIC TTAPATNPNOEITEG ABPOIOTIKEG
mOavoTNTEC Kal 0To omoio amelkovi(eTal 6Tl N KATAVOUR TwV
OMOTEAEOUATWY TN TPOTEIVOUEVNC e€iowonc Taiptalel Ye Tnv
KQAVOVIKI KATavopr] (01 KUKAOI-TIOPATNPIOEI CUYKEVTPWVOVTAL
KovTd oTn Slaywvia ypaupn).

2YZHTHXH

Ta cuotnudTtwy pétpnong Bapltntag vooou gival
Xpnotua ya tnv taévounon tou fabuou Baputntag, tTnv
ekTipnon ¢ duvatotntag emPBiwong Kal TNV EKTipNon
g mopeiag Tng véoou™. Aiadpapartifouy, emiong, onua-
VTIKO PONO OTOV €AEYXO TTOIOTNTAG, OTNV UTTOOTAPIEN
BepameuTikwy MOPEUPBACEWY O PEPOVWHEVA TTEPIOTATIKA
KOl 0TNV €KTIMNON VEéwv BepameuTiKwy HeBOdwv pYéow
otpwpartomoinong twv acBsvwv'. TéAo¢, a&lomolovvTtal
otnVv Kataypaen Tng Samdvng voonAegiag kalt atnv avtl-
KEIUEVIKN OVIXVEUON AVAYKWY OE TIPOCWTTIKO'™.

H APACHE-II avrikel 0Ta ouoTApaTa HETPNONG TNG
Baputntag TNG véoou Kal xpnotpomolei Bacikég gpualo-

MINAKAZX 2. Kpitrpia emAoynic.
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AOYIKEG PETAPBANTEC Yia Tov KaBoplopo NG BapltnTag
Kat Tnv mpoPAePn tng mbavotntag Bavdatouv® 3, H xprion
NG €ival eupeia TOGO Og YeVIKES™, OO Kal O VEUPOXEL-
poupYlkéc MEG®. QoT1d00, N Kataypagn Kal To d8poloua
OAWV AUTWV TWV PETAPANTWY amalTtel ApKeTd XpOvo.
TNV mapoloa £pyacia eTMIXEIPOUE vVa TIEPLIOPICOUUE
Tov aplBud Twv HeTaPANTWV OV gival amapaitnTeC yia
Tov umohoyiopd Tng APACHE-II, e€oikovouwvTag e Tov
TPOTIO AUTO CNUAVTIKO XPOVO.

2T MEAETN WA, N OELPA UE TNV OTTola EUPAvVIoTNKAV
ol avefapTnTeC LETAPANTEC OTNV €€iowaon ATav n oglpd
ME Tnv omoia Ti¢ mapeixe to SPSS. Autd onpaivel 6TL TN
peyalUTepn emidpaon otnv ektipnon tou APS(12) eixe
n GCS. Ané pévn tng otnv eiowon e§nynoe 1o 72,8%
¢ HeTapAntéTnTag Tou APS(12) Kat To TUMKG O@AAUa
€KTIMNONG BewpnTIKWY TIPWV ATav ico ue 3,704. Emi-
BeBaiwveTal, dnAadn, To evpnuUa AAAWY £PYACIWY TTOU
unootnpilouv 6t1 n veupohoyikr cuviotwoa (GCS) sivat
autn miou poodidel kupiwg otnv APACHE-II tnv mpoyvw-
OTIKN TNG aio?®.

Me tnv mpooBnkn TN¢ auéowg EMOUEVNG OE GTIOU-
Saiotnta ave€dptntng petaAnTg, ou ATav to pH, o
Sl1opBwuévoc ouVTENECTAC TPOGSI0PIoOU aVEPNKE OTO
0,810 Kal TO TUTTIKO CQAAUA EKTIUNONG TWV OewpNTIKWV
TIMWV HEWBNKe 010 3,091. H Tpitn KaAUTEPN aveédptnTn
MeTaPANTA ATav o alpgatokpitng mou avénoe to Slop-
Bwpévo ouvteleoTtn mpoaodloplopoL oto 0,838, evw
MElwoe To TUTIKO OPAAPA EKTIMNONG TWV BewPNTIKWV
TIMWV oTo 2,858. Eival, ouvenwg, duvatr n ektipnon tng
TIMAG TOU APS amo 4 pévo HeTaBANTEG. XTn CUYKEKPIUEVN
niepimTwon, 1o 86,3% tn¢ petafoAng Tou APS opeilovtav
OTIC TTaPaATAvw 4 PETAPANTEG, evw To umtoAowro 13,7%
ogeilovtav og AANoug TapdyovTeg Tou Sev TIEPLEXOVTOAL
otnv egiowon.

H epappuoyn Tng e€icowong autric o€ HeyallTEPO
ap1Buo acBevwv MEO eival amapaitntn yia tnv empe-
Baiwon og peyaluTtepo Seiypa Tng eykupdTNTAG KAL TNG
XPNOMOTNTAG TNG. QOTO00, b€ Ba TpEmel va mapafBAé-
TIETAL TO YEYOVOC OTL N EUTIEIPIA AUTWV TTOU CUAAEYOULV
Ta 6edopéva emnpedlel onuavTikd tn Babuoloyia kai,

Ave€aptnteg petaPAntéc otnv e€iowon Akaike Amemiya Mallows’ Schwarz
>tabepd, GCS 195,770 0,284 69,470 200,378
>100epd, GCS, pH 169,970 0,200 27,791 176,882
>100epd, GCS, pH, HCT 159,308 0,173 14,727 168,525
>1abepd, GCS, pH, HCT, CREAT 147,575 0,148 3,053 159,095
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OUVETIWG, TNV TIPoBAenopevn mbavotnta Bavatou'™ s,
Tautoypova, mapatnpouvTal Slagopég oTnV IKaveTnTa
TPORAEYNC TwV TOIKIAWVY cUOTNUATWY, OTaV EQapuolo-
vtal o€ MEO dA\wV Xwpwv Kal WG altieg avagépovtal ta
SlaQOpPETIKA KPITHpLa Eloaywynig kat €6&ou and Tn MEG,
01 S1APOPETIKEG OPYAVWTIKEG KAl OEPATTEVUTIKEG TEXVIKEC,
N S1APOPETIKI AVTIETWITION TIPWV ATTO TNV ELCAYWYI 0TN
ME® (lead time bias) kai n un cwoTr emAoyr TNG KUPLAC
atiag eloaywyng otn MEO (selection bias)>'¢&,

la 1o Aoyo autd, anaiteital n Béomon avoTnpwv
KaTteuBuVTAPLWY 08NYIWV, N EKTIAIGEVON TOU TIPOCWTTIKOU
0T owoTr cUA\oyn SeSopévwy Kat N AVTILETWTTION TOU
MPOPAAATOC TNG 0UVOEONG TOU UTTS peAéTN Oeiypatog® 2,
MAAIoTa, @aiveTal OTL N Xprion AUTOPATWY CUCTNUATWY
yla tov urtoAoylopd Twv Babpoloylwv e€oikovopei xpdvo
KOl TTPOOPEPEL a&IOTIOTA ATTOTEAEéOUATO,

Ano ta mapandvw kabiotatal gavepo oTi Sev gival
Suvatdv o UTTOAOYICHOC TwV BaBuoAoylwy 0Ta cUCTAKATA
Baputntag amokAeloTIKA KAt POVO va SIKAIONOYE( EKTEVEIG
ATTOPACEIC OTNV EVTATIKA LATPIKNA, O10TL N EKTIMNON TNG
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TPOYVWONG O€ KABe pepovwpévo acBevry cuvoéeTal pe
peyAaAn afefaiotnTal424,

TéNog, TovileTal 6TL N IKAvOTNTA TTPOPRAEYNC TS Bpayu-
xpoviag ékPaong acBevwy pe KEK givatl Suvatd BeAtiwBei
Héow TNG aglomoinong TwV CUUTIEPACHATWY SLEBVWVY UE-
AETWV P peyalo aptBpo acBevwv. Mapadeiypata téTolwv
peAeTWV gival n pehétn CRASH? kal ta apBpa twv Xu et
al (2007)% kal Steyerberg et al (2008)%. Kovog 1émog kat
TwV TPV gival o afloonueiwtog polog mou dadpapa-
TiICOUV CUYKEKPIUEVEC TTAPAUETPOL, OTTWG €ival N nALKia,
n GCS, n avtidpaon oTI¢ KOPEC, N KIVNTIKA avTtidpaon, Ta
gupnpaTa otnv afovikr Topoypa®ia, ol EEWKPAVIOKECG
BAABeg, n undTaon, n umoéia Kat ol TIHEG AlooPaIpPivng
Kal cakxapou®%, Eival B€Ralo o011 n mpooBnkn dAwv
AUTWV TWV TTAPAUETPWY OTNV TPOTEIVOUEVN e€iowan Ba
avénoel Tnv mpoyvwoTiKA TNG a&ia, avfavovtag, OuwC,
mapdAAnAa Kal TV TOAUTTAOKOTNTA TNC.
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SUMMARY. Background: APACHE-Il is one of the severity-of-illness
scoring systems. It describes in an arithmetical manner the severity
of injury by calculating 12 variables, the Acute Physiology Score
(APS), age and the chronic health status. Objectives: The aim of this
study was to find a regression equation to predict the APS from a
limited number of variables in patients with traumatic brain injury
(TBI). Population and Method: The characteristics were studied of 74
subjects admitted to the Intensive Care Unit (ICU) of the University
General Hospital of Alexandroupolis, Greece, during the decade
1994-2003 with the diagnosis of “TBI". The subjects had a mean age
of 45.19+2.55 years, 65 were male (87.8%) and 9 female (12.2%)
and their mean Glasgow Coma Scale (GCS) score was 6.39+0.55.
Statistical analysis was made using stepwise regression, with APS
as the dependent variable and the 12 physiological variables and
age being the independent variables. The following selection criteria
were also taken into consideration: Akaike, Amemiya, Mallows'and
Schwarz. Results: The data analysis provided the following equa-
tion: APS = 148.843 - (1.074*GCS) - (16.878*pH) - (0.190*HCT) +
(4.082*CR), where HCT is the haematocrit and CR is serum creatinine.
The statistics of the equation were: F=116.304 (p=0.000), adjusted
coefficient of determination (R'2)=0.863 and standard error of the
estimate=2.624. The corresponding values for Akaike, Amemiya,
Mallows'and Schwarz selection criteria were: 147.575, 0.148, 3.053
and 159.095. Conclusions: These results suggest that it is possible
to estimate the APS value based on four variables only, thus saving
time in APACHE-II calculation. In this series, 86.3% of the APS change
was due to the four aforementioned variables, while the remaining
13.7% was due to other factors which are not entered in the equa-
tion. Pneumon 2008; 21(4):374-379

INTRODUCTION

The prediction of outcome in hospitalized patients is influenced not
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only by the type and the severity of disease, but also
by the availability and the quality of medical interven-
tions'2. In this context, severity-of-illness scoring systems
constitute a necessary tool, among others, for classifying
the severity of disease>.

The Acute Physiology, Age, and Chronic Health Evalu-
ation — Il (APACHE-II) scale* constitutes one of these
scoring systems. Globally, it is one of the most prominent
neurological scales, used especially in the assessment of
neurosurgical patients>¢. It employs basic physiological
variables, the Acute Physiology Score (APS) for defining
the severity of disease and predicting the outcome (i.e.,
probability of death)*. This scale is the evolution of the
initial APACHE system [based on 34 variables for 805
admissions in two US Intensive Care Units (ICUs)] and its
development was based on data collected from 5,815
ICU admissions in 13 US hospitals’.

This study investigated the possibility of constructing
aregression equation to predict the APS value based on
a limited number of physiological variables in patients
with traumatic brain injury (TBI). The main advantage of
such an equation would be the gain in time needed for
calculating the APACHE-II score.

MATERIALS AND METHODS

Study population

The study population consisted of 74 subjects who
were admitted to the ICU of the University General Hos-
pital of Alexandroupolis, Greece, during the decade
1994-2003 with a diagnosis of “TBI". The treatment of all
subjects was based on the same clinical protocols. Of the
subjects, 65 were male (87.8%) and 9 female (12.2%) with
amean age of 45.19+2.555 years. The causes of TBl were:
traffic accidents (76%), falls (23%) and assaults (1%). The
mean Glasgow Coma Scale (GCS) score of the subjects
was 6.39+0.55, the mean APS value was 13.77+0.825, the
mean APACHE-II score was 15.91+0.890, and the mean
length of stay in the ICU was 11.5+2.051 days. CT scan
demonstrated that 13 patients had developed epidural
haematoma (17.6%), 28 subdural haematoma (37.8%), 14
intracerebral haematoma (18.9%) kat 32 subarachnoid
haemorrhage (43.2%). Only 7 patients (11.7%) were trans-
ferred to the operating room.

The APACHE-II system

The APACHE-II system includes twelve physiological
variables, the APS (temperature, mean arterial pres-
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sure, heart rate, respiratory rate, oxygenation, arterial
pH, serum Na, serum K, serum creatinine, haematocrit,
white blood cell count, GCS), age and chronic health
status (immunocompromisation, respiratory, cardiac,
renal or hepatic insufficiency)*®. A score of 5 is assigned
in the case of an emergency postoperative patient with
an organ insufficiency or in the case of a patient with
medical problems. Two points are assigned in elective
postoperative patients. Each variable takes a value ranging
from 0 to 4. The sum of all values gives the final score of
the APACHE-II system. Even though the highest possible
score is 71, in the article of Knaus et al no patient had a
score >55 (Table 1)*.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS)
for Windows, version 16.00 (SPSS Inc, Chicago, lllinois)
was used for data handling and analysis. Continuous vari-
ables were expressed as the mean + standard deviation.
Stepwise regression was employed in order to construct
the best possible equation. APS was considered to be
the dependent variable, while the twelve physiological
variables and age the independent variables. In addi-
tion, the following selection criteria were used: Akaike,
Amemiya, Mallows’ and Schwarz®.

These information criteria are used when comparing
different models for the same data. For example, the
Akaike and the similar Amemiya criteria are grounded
in the concept of entropy, in effect offering a relative
measure of the information lost when a given model is
used to describe reality, and can be said to describe the
tradeoff between bias and variance in model construction.
On the other hand the Mallows’ criterion is considered as
away of facilitating comparisons among many alternative
subset regressions. Finally, the Schwarz criterion deals with
the overtraining problem if the number of parameters is
too large. The best model presents the lowest values of
these information criteria.

Finally, the frequency histogram of the residuals of the
equation, and the normal probability plot of the residuals
were constructed. Probability (p) values of less than 0.05
were considered statistically significant.

RESULTS

Data analysis provided the following simple linear
regression equation:
APS =148.843 - (1.074*GCS) - (16.878*pH) - (0.190*HCT)
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+ (4.082*CR), where HCT is the haematocritand CRis the
serum creatinine. The statistics of the equation were:
F=116.304 (p=0.000), adjusted coefficient of determination
(R"»)=0.863 and standard error of the estimate=2.624.

All regression coefficients were different from 0, since
all p-values were equal to 0.000. The colinearity control
showed variance inflation factor (VIF) values ranging
from 1.105 to 1.181.

The corresponding values for Akaike, Amemiya, Mal-
lows’ and Schwarz selection criteria were: 147.575, 0.148,
3.053 and 159.095 (these were the smaller values for all
equations studied) (Table 2).

In Figure 1 the frequency histogram of the residu-
als of the equation is presented. It can be seen that the
residuals follow approximately the normal distribution
with constant dispersion. In addition, Figure 2 shows the
normal probability plot of the residuals (the observed
values are plotted against the expected values) which
leads to the same conclusion as Figure 1, since almost
all the data values are found in a straight line.

DISCUSSION

Severity of disease systems are used in classifying the
degree of injury severity, in predicting outcome, and in
evaluating the course of disease™. Their role is also of major
importance in quality control, in supporting therapeutic
interventions in isolated cases, and in evaluating new
treatment options through stratification of patients .
Finally, they are employed in the recording of nursing
expenditure and the tracing of personnel shortages'.

The APACHE-II system is one such system, which
encompasses basic physiological variables for defining
the severity of disease and predicting the probability of
death3#®. It is a tool that is widely accepted not only in
general™, but also in neurosurgical ICUs*>, although the
recording and summating of all the component variables
requires a significant amount of time.

In the present study it was attempted to limit the

377

Frequency
\
N

3 -2 -1 o 1 2 3

Standardized residuals

FIGURE 1. Histogram of the residuals of the equation.
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FIGURE 2. Residuals’normal probability plot.

number of necessary variables for computing APACHE-Ilin
patients with TBI, thus saving precious time. In the result-

TABLE 2. Selection criteria.

Independent variables Akaike Amemiya Mallows’ Schwarz
Constant, GCS 195.770 0.284 69.470 200.378
Constant, GCS, pH 169.970 0.200 27.791 176.882
Constant, GCS, pH, HCT 159.308 0.173 14.727 168.525
Constant, GCS, pH, HCT, CR 147.575 0.148 3.053 159.095

GCS = Glasgow Coma Score, pH = arterial blood pH, HCT = haematocrit, CR = serum creatinine
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ing equation the four variables are presented in the order
of significance provided by the SPSS stepwise regression
analysis. This means that the GCS that influences the APS
score to the greatest degree. GCS by itself explained 72.8%
of APS change and the standard error of the estimate was
3.704.This finding is in line with other reports, suggesting
that it is the neurological component (GCS) that confers
on APACHE-II scale its prognostic potential®®.

With the addition of the second most significant inde-
pendent variable, that is arterial blood pH, the adjusted
coefficient of determination reached 0.810 and the stan-
dard error of the estimate was limited to 3.091. The third
best independent variable was the haematocrit, which
increased the adjusted coefficient of determination to
0.838, while reduced the standard error of the estimate
to 2.858. In conclusion, it is possible to calculate the APS
score based on only four variables, the GCS, arterial pH,
haematocrit and serum creatinine. In this series of patients
with TBI, 86.3% of APS change was due to these four
variables, while the remaining 13.7% was due to other
factors which are not shown in the equation.

However, it isimperative to test this equationin a larger
number of ICU patients in order to confirm its validity. It
should also be kept in mind that the experience of data
collectors is of majorimportance, since it ultimately affects
the scoring and the predicted probability of death'°,
The APACHE-II scale, as other scoring systems, presents
differences in outcome prediction ability when applied
in the ICUs of different countries. This could be because
of differences in the admission criteria, organizational
and treatment methods and therapeutic interventions
prior to ICU admission (lead time bias), and to incorrect
recording of the main reason for ICU admission (selec-
tion bias)>'8,

It is thus obvious that the establishment of strict
guidelines is urgently needed for dealing with the case-
mix problem, with improvement in personnel education
and data collection'®?2, Many reports also propose the
extension of automated systems integration in ICUs,
aimed at calculating the severity scores in less time and
with greater reliability:.

However, the use of scores obtained from systems
of severity of disease alone should by no means justify
medical decisions in intensive care, because in any indi-
vidual patient outcome prediction carries a great degree
of uncertainty'3#24,

Finally, predicting outcome after TBI based on admis-
sion characteristics could be made more accurate by
implementing in current practice the conclusions drawn

TINEYMQN Tetxog 4o, Topog 210¢, OktwPBplog - Aekéufpiog 2008

from international studies with large numbers of patients.
The CRASH Trial?*® and the articles of Xu et al (2007)** and
Steyerberg et al (2008)? are such examples. All these stud-
ies agree on the substantial role of parameters such as
age, GCS, pupillary and motor reaction, CT findings, the
presence of extracranial injury, hypotension, hypoxia and
haemoglobin and blood glucose values®?, It is certain
that adding all the above parameters in the proposed
equation would improve its prognostic capacity but, at
the same time, would increase its complexity and the
time required for calculation.
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MEPIAHWH. H Urrapén amo@pakTiKAG dnvolag Tou Unvou ota maidid
pe axovépomaaia, éxel 6N meplypa@ei. ZKOmMOG TNG PEAETNG: N
ouoyétion petadl ayovdpomaoTikwy evnAikwv kat XAYY. YAIKO-
néBodoG: pereTOnKav Tpelg axovdpomAaoTIkéS yuvaikes nAIkiag
43-59 £TWV, TOU TAPATOVOUVTO Yid POXaANTO, NUEPRGLa unviia,
Xpovia Komwar. ATé To 16TopPIKO TouG avapépOnke apuydalekTopn
Kal EKToMn adevoeldwv ekPAacrocwv otnv matdikn nAia. YnoBAR-
Onkav og moAvunivoypagia, AEITOUPYIKO ENEYXO TNG AVATTVORG, aépla
aipatog, alpatohoyiko éNeyxo. AMOTEAEGHATA: KA Ol TPEIG EPPAVIGAV
ZAYY pe AAY: 42,8 en/wpa, 23,3 en/wpa, 40.1 em/wpa avtiototya. H
OTIPOMETPNON KAl TA A€PLA AIMATOC ATAV PUGIOAOYIKA KAl aTTé ToV
apatoloyiké éeyxo SiamotwOnke umephimdarpio. H kepalopetpia
£61&e umonhaocia tou péoov mpocwmov kat CT-MRI tpayrAov oTévwon
TOU IVIAKOU TP ATOG, TOU OTOUATOQAPUYYA KAl TOU UTTOQApUYYA.
Tupnépaopa: o€ evihikeg aoBeveig pe ayovdpomiacia, al\d Kai o€
a0 0eveig e OKENETIKEG aVWHOAIEG 18iw¢ TOU LECOU TTPOCWITOU Kal
TWV HOAOKWVY HOPIWV TWV aVWTEPWV AEPAYWYWYV, TIPETTEL TTAVTA VA
vnoniteuopacte ZAYY. Mvebuwv 2008, 21(4):380-383.

EIZATQrH

H axov&pomAaaia eival voonpa mou xapaktnpiletat amd EAAelupa oTov
€vdoXovVOPIaKO OXNUATIONO TWV 00 TWV'. ATTOTEAEL TNV TTIO CUXVH OKEAETIKN
SuomAaoia Tou KANPOVOEITAL LE TOV AUTOCWHATIKG EMIKPATH XAPAKTHAPA,
OUWC Ol TIEPIOCOTEPEC TIEPITTTWOELG AVTITTPOCWTTEVOUV VEA PETANAAEN (N
peTAAAaén ocupPaivel oto yovidio Tou FGFR-3)23,

OtaxovdpomhaoTikoi acBeveic ep@avifouv vaviouo pie Ta TUTTIKA Xapa-
KTNPLOTIKA TNG KEPANAC KAl TV AkpwV (pI{oMEND, HOKPOKEPAAI, KUPTWHA
Tou peTwmou, Kuwon)? (Eikéva 1).

Ta meploodTepa maidid e axovépomiacia Ta katagépvouv KaAd. Ot
axovOpomAACTIKO{ £X0UV PUCIONOYIKI VONUOooUVN Kal gival Ikavoi va S1d-
youv ave€dpTntn Kal mapaywyikr {wn2.

Iraviotepa Ta Bpéen kal ta maidid pe axovdépomhaaia, Umopei va €xouv
oofapég emmAokég mou oxeTiovTal pe UOPOKEPANO, CUUTTIEDN TNG KPAVIO-
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Height (cm)
8
1

EIKONA 1.

QUXEVIKNG ApBpwong, amdepa&n avwTéPwY AEPAYWYWY
1 Owpakooo@UIKN KUPWoN?2. 10% w¢ 85% Twv BPepwv Kal
nadlwv pe axovdépomnhacia mpoaoépyovTal yia Beparneia
e€attiac avamveuoTIKwy TPOoRANUATWY, 6w ocUVOpPo-
MO amo@paKTIKAG Armvolag, emelcddla Kuavwong otnv
gypryopon, XpOvia avamveuoTIKr) AVETTAPKELD, AlpVidIog
BAvaToC TWV VEOYVWV3©,

MapdTiautd ta mpoPARuata ival cuxva Kat og AANEG
MOP@EC VaVIoIoU, 0TV axov&pomAaaia, UTIAPXOLV EIBIKEC
avwpalieg avantuéng mou mpodiabéTouv oTIC TapaArTavw
HEPLKEG POPEG emiKivOuveg SlaTtapaxég: umomacia Tou
HECOU TTPOCWTIOV, AMOPPAEN AVWTEPWVY AEPAYWYWY,
Suomhacia Tng BAong Tou viou Kal TwV £€w IVIAKWY 00 TWV
kaBwc¢ kat Suomhaoia Tng KpavioomovOUAIKNG dpBpwong
UE OTEVWOT) TOU VIOKOU TPAUATOG, CUUTTIIES TOU OTIOV-
OUAIKOU HUENOU OTNV TTEPLOXN TNG AUXEVIKAG Moipag Kat
mOavov meploplopd Tou Bwpakikol KAwRoU*’.

IKOmOC TG peléTng

MeletnOnkav Tpeic axovSpomiaoTikoi aoBeveic nAl-
kiag 43 - 59 g1wv Kat SlepeuviiBnke n cuoxétion ZAYY
Kat axovdéponhaciag 0Toug eVANIKEG.

YAIKO - MEOOAOZ

Tpeig axovOpomAaoTIKEG Yuvaikeg nAikiag 43, 51, 59
ETWV avTioTolxa, eMokéPOnkav tn Movada Yrvou (Ei-
Kova 2):

H mpwtn maparmoveito yla poxaAnto, NUEPHOLa UTTVN-
A, yvwaolakou Tomou dtatapax£g (Uvriung).

H &eUtepn yuvaika avépepe avriouxo, SIAKOTITOUEVO
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EIKONA 2.

UMvo, aioBnua TVIyHovAE, NUEPNOLA UTTVNAia.

H tpitn mapamnoveito yia aviouyo umnvo pe duvato
POXAANTO, TTAPATNPOUNEVEG ATTVOLEC, UTIEPBONIKY £Pi-
Spwon, vukTtoupia, ke@alalyia, xpovia Komwon.

To vYoc (Y) kat o deiktng pdlag cwpatog (AMY) pe-
TPABNKAV: 6TV TPWTN yuvaika 1,19m kat 34,0 kg/m?,
otn &eutepn 1,18m kai 38,0 kg/m? evid otnv Tpitn 1,35mM
Kot 43,9 kg/m>.

YroPABnkav o€ oAovUKTIa ToAVUTTVOYpPa@ia, AelToup-
YIKO €Aeyxo TG avamvorig, aépla apTnpLakoU aipatog,
QILOTONOYIKO — BLOXNUIKO ENEYXO KAl AKTIVOAOYIKO ENEYXO
AVWTEPOU AVATIVEUOTIKOU (KEQANOUETPIKA a/a kat CT
- MRI tpaxnou - @dapuyyoc) (Eikova 3).

AMOTEAEZMATA

And tnv olovukTia moAvinvoypagia katedeixOn ot
KalL OL TPELG £TTACKAV A0 GUVOPOHO ATTVOLAG — UTTOTTVOLAG
otov UTvo (ZAYY), 61wg gaivetal otov mivaka 1.
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EIKONA 3.

O Aertoupytkdg €AeyX0G TNG AVATIVONG Kal Ta aépla
apTNPEIOKOU A(ATOC NTAV PUCIOAOYIKA KAl OTIC TPEIG
aoBeveic. O alpatohoyikdg — BloxnpIKo ENeyxog Katedelle
untepAumdatpia (1 xoAnotepivn, T LDL) kal 0TIG TPEIC.

TINEYMQN Tetxog 4o, Topog 210¢, OktwBplog - Askéufpiog 2008

MINAKAZ 1.

AcOevii¢1 AcBeviic2 AcOeviig3
KA (TST) 6 1 2
AA (TST) 93 47 21
MA (TST) 8 1 1
YN (TST) 106 205 71
AAY REM/wpa 75,3 59,4 37,5
AAY NREM/wpa 40,3 37 22,8
AAY TST/wpa 42,8 40,1 23,3
SatO, <90% 4hentd 12,5hemtd 13,5 Aentd
Min satO, % 80 81 76

KA: kevtpikn amvola, AA: amo@pakTikf dmvola
MA: ikt anvola, YT: umonvola

AAY — SelKTNG AMVOLWVY — UTIOTIVOLWV/WPA UTIVOU
TST — oNIKOG XpOVOC UTIVOU

Aev urmpxav evdeieig amod 1o HKI oupatég pe mveu-
MOVIKN UTIEQTAON.

H kepalopetpia avédel€e umomhaacia Tou Hécou mpo-
owrou, evw n CT — MRI 1paxriAou otévwon Tou viakoU
TPAMATOC, TOU OTOMATOPAPUYYA KAl TOU UTTopdpuyya
(Eixdva 3).

2YZHTHZH

H Omapén amo@pakTIkAG dmvolag Tou UTTVOU OTNV
axovdpomAacia xel &N meptypape>4191%. AutA n amo-
@pa&n UTOPE( va TIPOEPYKETAL ATTO AVATOMIKEG AVWUANIEG
OTIWE N UTTOTTAAG{O TOU PECOU TIPOGWTTOU KAl N UTIEPTPO-
@ia apuySalwv — adevoeldwv eKBAACTHOEWY, I TTOIKIAEG
maBopuaoloAoYIKEC aANayEC TTOU cupBaivouv oTov pIvo-
PAPUYYIKO 1] YAWOOLIKO LUIKO TOVO.

OL OKEAETIKEC AVWAAIEC TTOU CUVEEOVTAL LUE TNV AXOV-
Spomhacia mephapBavouv otévwaon Tou omovSUAIKOU
OWANVaA KAl Tou viakoU Tpripatocd ' mou pnopei va mélouv
ToV eYKEPAMO Kal TN oToVOUAIKN O0TNAN. AuTn N Tieon
UTTOPEl VA TTPOKAAEDEL AEITOUPYIKEG VEUPOAOYIKEC' 12
KOl QVATTVEVOTIKEG AVWUOAIEC™™ Héoa oTIC oTToieg Tie-
pAaupavetal kat To GUVOPOUO ATTOPPAKTIKAG ATTVOLAG
TOU UMVoU.

Emiong ol 0TOHATOTTPOOWTTIKEG AVWHAAIEG TNG AXOV-
Spomhaciag 6mw¢ ot pikpéG S1aoTATELS TOU PECOU TIPO-
OWTTOU KAl N OMIKpUVON TWV aVWTEPWY AEPAYWYWVY,
MITopEi va TTpoKaAEéoEl GUVOPOO ATTOPPAKTIKIG ATTVOLAG
Tou UTvou® s,

‘Exel Bpebei 6T eppaviovtal Tpel EexwpLoToi avoTu-
IOl avamveuoTIKNG Suoxépelag otnv axovopomiacia®’.
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3710 pawvotumo 1, mapoucidletal uiepTpogia apuyda-
AV Kat adevoelbwv eKPAACTHCEWY, TTOU TTIPOKAAEITAL O€
Karmolo Babuo amd tnv uoAAGia Tou UECOU TTIPOCWTTOU
Kal TTPOKAAE( cUVOPOUO AMOPPAKTIKAG ATTVOLAC TOU
uTvou.

Ynoxwpei pe Xelpoupyikn e€aipeon apuydalwv — ade-
VOEIdWV eKBAACTACEWV.

310 PaivoTumo 2, epgpaviCetal “puikn” andéepaén Tou
AVWTEPOU AEPAYWYOU, HE TIPOOSEVUTIKO USPOKEPAAO,
TTOU TIPOKAAOUVTAL ATTO TN OTEVWOT TOU 0@PAYITISIKOU
TPAMATOG.

210 @atvétumo 3, ppavifetal miong “UuIkn” ano-
@pa&n Tou avwWTEPOU agpaywyou, xwpic udpoképaho,
AOYyw 0Tévwong Tou LUTTOYAWOGIoU TTOPOU, HE 1 XWPIE
OTEVWON TOU VIOKOU TPAKATOG Kal XWPiG 0TéEVWwon Tou
o@paytdikol TPAUATOC.

O1 LU TOU PIVOPAPUYYA KAL TNG YAWOOAE VEUPWVOVTAL
amo TI¢ eykePaAkéG ouluyiec IX - X1,

To urmoyAwaoato veupo (XII) ekpuetal amd Tov mpoun-
Kn. Metd tnv avaduor) Tou xwpiletal o€ 2 6¢0uEC TOU
Slatitpaivouv tn okAnpd pnviyya Kat e€€pyovtal amnd 1o
Kpavio Yéoou Tou utoyAwaoctou mopou. Nevpwvel GAoug
TOUG MUG TNG YAWOGOAG EKTOC ATTd TOV UTTEPWOYAWGCGIKO.

Ot eykepalikég ouluyieg IX - X — XI ekpuovtal amd
TOV KOIAIOKO TTUPHVA TOU TIPOUIKN, VEUPWVOUV TOUG
YPOAMMWTOUC HUC TOU @Apuyya, Adpuyya Kal dvw oloo-
@ayou kal e€€pxovtal amd To KUTOC TOU Kpaviou Héow
TOU GPAYITISIKOU TPAUATOC.

H am\ouotatn “puikny” €€fynon, cuUPWvaA PE Ta TTa-
pamdvw gival n Slatapayr Tou HUIKOU TOVOU — UTIoTovid
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- mou em&eIVWVETAL KATA TN S1dpKela Tou UTTvou*s”,

3TO PAIVOTUTIO 3, 0 E0TEVWUEVOC UTTOYAWOGIOG TTOPOG
UE 1 XWPIG OTEVWON TOU VIAKOU TPRUATOG, £XEL ATTOTE-
Aeopa Touldyiotov tn Slatapaxr Tng Aeltoupyiag Tou
UTTOYAWOGI0U VEUPOU.

2TO QAIVOTUTIO 2, N OTEVWON TOU o@ayItiSikou Tprn-
patog mpokalei Siatapayr TnG AIToupyiag Tou papuyya
Kat Addpuyya aAld kat oTrovOUAIKN GAEBIKN UTTEPTACN Kal
uSpoképalo.

Ta amoTeAEOUATA Hag KATASEIKVUOUVY, OTLKAL Ol UEYAND-
Tepol aaBeveig pe axovépamhaaoia mdoyxouv amod XAYY.

To ZAYY eival ouvnBec ota maidid pe avtr tn did-
yvVwaon, av Kal o€ KAmola an’ autd UTToXwPEL UETA TNV
apuySalekToun — ekTour] adevoeldwv eKBAaCTAOEWY
(paivotunog 1).

O1 aoBevei¢ pag umoARONkav os apuydalekToun
- adevoeldektopn atnv matdikr nAkia, aAAd To poxaAntd
Kal Ol ATVOLEG ETaVERPAVIoOnKav.

2YMIMEPAZMA

Y& eviihikeg aoBeveig pe axovdpomiaoia, aAAd Kal
o€ a00¢eveic pe OKENETIKEG avwalies 18iwg Tou péoou
TIPOCWTTOU KAl TWV MOAAKWY HOPIWV TWV AVWTEPWY OE-
PAYWYWYV, TIPETTEL TTAVTA VA UTTOTTTELOAOTE ZAYY.

BIBAIOTPAQIA
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SUMMARY. Background The occurrence of obstructive sleep ap-
noea in children with achondroplasia has already been described.
Objectives To investigate the association between achondroplasia
and obstructive sleep apnoea syndrome (OSAS) in adult patients.
Subjects and methods Three women aged 43-59 years with achon-
droplasia were studied. They all complained of snoring, daytime
somnolence and chronic fatigue. Their past history included tonsil-
lectomy and adenoidectomy. Polysomnography, spirometry, blood
gases and blood biochemistry analysis were performed. Results All
three women had OSAS, with RDI42.8/h, 23.3/h, 40.1/h respectively.
Spirometry and arterial blood gases were within normal limits, but
blood biochemistry showed hyperlipidaemia in all the women.
Cephalometry showed middle face hypoplasia. Neck CT-MRI dem-
onstrated constriction of the foramen magnum amd stenosis of the
oropharynx and hypopharynx. Conclusions OSAS should always
be suspected in adult patients with achondroplasia, as well as in
patients with skeletal deformities of the face and upper airway soft
tissue abnormalities. Pneumon 2008; 21(4):384-387

INTRODUCTION

Achondroplasia is a genetic disorder characterised by a defect in endo-
chondrial bone formation'. It is the most common skeletal dysplasia, inherited
as an autosomal dominant trait, but most cases appear to represent a new
mutation in the gene FGFR323,

Patients with achondroplastic suffer from dwarfism with typical features
in the head (macrocephaly, frontal bossing) and limbs (rhizomelia), and
kyphosis? (Figure 1).

Most children with achondroplasia do well. Individuals with achon-
droplasia are of normal intelligence and are able to lead independent and
productive lives? Infrequently, infants and children with achondroplasia
may have serious health consequences related to hydrocephalus, cranio-
cervical junction compression, upper airway obstruction or thoracolumbar
kyphosis?.
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FIGURE 1.

Between 10% and 85% of infants and children with
achondroplasia present for treatment because of major
respiratory difficulty, such as obstructive sleep apnoea,
waking cyanotic episodes and chronic respiratory insuf-
ficiency and failure*¢. Although such problems are not
uncommon in other forms of dwarfism, there are specific
developmental abnormalities in achondroplasia that may
predispose to these sometimes life-threatening symptoms,
including midfacial hypoplasia and upper airway obstruc-
tion, dysplasia of the basiocciput, exoccipital bone and
craniovertebral junction with foramen magnum stenosis
and cervicomedullary cord compression, and possible
thoracic cage restriction*”.

Aim of the study

In this context, the cases are reported of three women
aged 43-59 years with achondroplasia and breathing
problems, with a review of the the association between
achondroplasia and obstructive sleep apnoea syndrome
(OSAS) in adults.

SUBJECTS AND METHODS

Three women with achondroplasia aged 43, 51, 59 years
old, were investigated in the Sleep Unit (Figure 2).

The first woman was complaining of snoring, day-
time somnolence and cognitive impairment (loss of
memory).

The second woman reported unrefreshing sleep, noc-
turnal gasping and choking and daytime somnolence.

The third woman complained of unquiet sleep, loud
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FIGURE 2.

snoring, witnessed apnoeas, sweating during sleep,
nocturia, headache and chronic fatigue.

Height (H) and body mass index (BMI) were measured
in all three women.

Ttwoman: H:1.19m, BMI: 34 kg/m? 2" woman: H:1.18m,
BMI: 38 kg/m?, 3 woman: H:1.35m, BMI: 43.9kg/m>.

They all underwent night polysomnography,
spirometry, measurement of arterial blood gases,
biochemistry screening tests and upper airways imaging
(cephalometric radiograph and pharygeal CT- MRI) (Fig-
ure 3).

RESULTS

Diagnostic polysomnography revealed OSAS, for all
three of the women (table 1):

Table 1. Polysomnography findings on the three
women with achondroplasia.

Spirometry and arterial blood gases were all within
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FIGURE 3.

normal limits, but blood biochemistry showed hyperlip-
idemia for the three of them. There was no evidence of
pulmonary hypertension, according to the ECG.
Cephalometry revealed middle face hypoplasia. Neck
CT - MRI showed constriction of the foramen magnum

TINEYMQN Tetxog 4o, Topog 210¢, OktwBplog - Askéufpiog 2008

TABLE 1.

Patient 1 Patient 2 Patient 3
CA (TST) 6 1 2
OA (TST) 93 47 21
MA (TST) 8 1 1
HYP (TST) 106 205 71
AHI REM/h 753 59,4 37,5
AHI NREM/h 40,3 37 22,8
AHITST/h 42,8 40,1 23,3
Sat02<90% 4 min 12,5 min 13,5 min
Min satO2 % 80 81 76

CA: central apnoea, OA: obstructive apnea
MA: mixed apnea,HYP: hypopnea,

AHI: apnea - hypopnea index/h sleep,
TST: total sleep time

and stenosis of the oropharynx and hypopharynx in all
three (fig. 3).

DISCUSSION

The occurrence of obstructive sleep apnoea (OSA) in
achondroplasia has already been described*#%6. Such
obstruction may be caused by the associated anatomi-
cal abnormalities such as mid-facial hypoplasia and/or
adenotonsillar hypertrophy, or by variable pathophysi-
ological changes occurring in the nasopharygeal or
glossal muscle tone’.

The skeletal abnormalities associated with achon-
droplasia include stenosis of the spinal canal and of the
foramen magnum (8-10), and these may cause bone
impingement on the brain stem and spinal cord. This
compression can result in functional neurological’'? and
respiratory abnormalities™', including OSA.

The orofacial abnormalities in achondroplasia that
may also cause OSA include small mid-facial dimensions
and a small upper airway'".

There appear to be three distinctive phenotypes for
the achondroplasia respiratory difficulty syndrome*’. In
one form (phenotype 1), there is simply ‘relative’ adeno-
tonsillar hypertrophy caused by a degree of mid-facial
hypoplasia, but which results in OSA that is clinically
resolved by adenotonsillectomy.

In a second form (phenotype 2), there is muscular up-
per airway obstruction with progressive hydrocephalus,
which could have jugular foramen stenosis as a common
aetiology,.

In the third form (phenotype 3), there is muscular
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upper airway obstruction, but without hydrocephalus.
This could be explained by hypoglossal canal stenosis
with or without foramen magnum compression, but no
jugular foramen stenosis.

The muscles of the nasopharynx and tongue are sup-
plied by cranial nerves IX-XII'*. The hypoglossal nerve (XII)
originates in the medulla: the rootlets form two bundles
that perforate the dura mater separately, opposite the
hypoglossal canal in the occipital bone and which then
unite after traversing it. The motor portion of the nerve
supplies all the muscles of the tongue except the palato-
glossus. Nerve fibres from the nucleus ambiguous form
cranial nerves IX, X, and XI, which supply the striated mus-
culature of the pharynx, the larynx, and the upper part of
the oesophagus. These three nerves leave the cranium via
the jugular foramen. The simplest ‘muscular’ explanation
consistent with these findings, would be that abnormal
muscle tone is exacerbated during active sleep*®”.

In phenotype 3 patients, a restrictive hypoglossal
canal with or without foramen magnum stenosis and
medullary compression results in, at the least, impaired
hypoglossal function. In phenotype 2 patients, isolated
jugular foramen restriction results in both vertebral ve-
nous hypertension with hydrocephalus, and impaired
pharyngeal and laryngeal function.

CONCLUSION

OSAS should always be suspected in adult patients with
achondroplasia, as in all patients with skeletal deformities
of the face and upper airways soft tissue abnormalities.
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MEPIAHWH. H avdykn yia véa Kal TEPIOGOTEPO AMOTENECUATIKA
QVTIQUHATIKA @ApaKa gival orjpepa 1dlaitepa alodnTr, TPOKEIUEVOU
va emrevyOei pdyuvan kat amhomoinon Tou Bacikol BepameuTikol
oxnpatog, Bertiwon tng Bepaneiag Tng AavBdvoucag gupatinwong
Kall KUPiw¢ LeYaANUTEPN AMOTEAEGUATIKOTNTA KAl LKPOTEPN SidpKeLa
¢ Oepameiag tng moAvavOekTikig vooou (MDR-TB). O1 Boplokivo-
AOvec DewpouvTal Ol TTPWTEC VEEC OUTIEC, ETA TIC PIPALUKIVEC, TTOU
gpgavifouv onuavtikn dpacTikATNTa £vavTi Tou uKoBaktnpidiov
NG GUHATIWGNG Kal XpNolpomololvTal CipEpa aTnV MPo@UAagn
atopwv mou €xouv ekteBei ae mepiBallov MDR-TB, otn Ogpaneia
anodedetypévng MDR-TB, otnv eumelpikn Ogpamnsia TnG QupaTti-
wonG o€ mePLoXEG pe uPnAd mooootd MDR-TB kat oe acBeveic pe
ONUAVTIKEG aVeMOUUNTEG EVEPYELEG AMO TO GUUPBATIKO GXAHa.
Avtifeta péxpt oTypng 6& cuviotartal n Xprion Toug ota miaiota
¢ Oepameiag mpwtng Yypappnic. Ot pOoploKIVOAOVEC Eival pApHaKa
ac@alr) mou cuvdéovTal e To Baktnplako DNA, pe amotéAeopa to
Odvato Tou Kuttdpou. Epgavifouv kaAn Baktnploktovo dpdon in
vitro Katin vivo, evw oplopéveg, 6mwe n poéiphogaaivn, epgavifouv
Kal anooTelpwTiKi dpdon. H avtoxn tou pukofaktnpidiov tng
QuUaTiwong oTiC POOPIOKIVONOVEC aMOTEAE ORjEPA ONUAVTIKO
npoPAnua mou oxeti{eTal pe v mponynOsica xprion Toug. ISiaitepa
n oimpo@hoéaaivn cuvdéetal pe aunuévn mbavotnTa ELPAaviong
avtoxng. H xopriynon ¢Bopiokivohovwv wg epmelpikn Oepameia yia
TNV MVEVHOVia TNG KOvATNTAG KAAO €ival va yiveTal pe mpoooxn Kat
T0 evdexOpEVo pupatiwong mpémel va Aappdveral unoyn. H cwotn
Xprion Twv @Boplokivolovwy Oxt HOVo 0T GupaATiwan, aAAd Kal
oTNV TIVEVHOVIA TNG Kovatntag €xel 1Idlaitepn onpacia, Kabwg n
EUPAvION avToXN G amoTeAei onpavTiko mpoBAnua. Mvebuwv 2008,
21(4):388-394.

EIZATQrH

H pupaTtiwon amotelei éva onuavtiko {Atnua dnuooiag vyeiag og ma-
Ykoéouo eminedo. To éva tpito Tou mMANBUoOU TN YNG €XEL LOAUVOEL amd To



PNEUMON Number 4, Vol. 21, October - December 2008

pukofaktnpidio Tn¢ pupatiwong (M) kai 2 ekatopuupla
Bdvatol kabe xpovo opeilovtal og auTtrv'2 Xtnv EAAada 10
TEPIMTWOELS avd 100.000 katoikoug SnAwvovTal eTnoiwg,
av Kal 0 TTPAYHATIKOG aplOudc yumopei va gival umepdi-
mAdotoc. To mpdPANpa emTEIVETAL ATIO TN PETAKIVNON
Twv TANBUoPWV KAl TNV EUPAvion TnG Aoipwéng améd HIV.
MapdAAnAaq, mapatnpEital aténon Twv KPOUSHATWY TNG
TMOAVAVOEKTIKNAC @upaTiwong (MDR-TB), 5nAadn tng pupa-
Tiwong mou gival avBeKTIKA TouAAXIoTOV o€ Ioovialidn Kat
PLPAMTTIKIVN KAl TNG EEAIPETIKA AVOEKTIKAG QUUATIWONG
(XDR-TB), &nAadn Tn¢ QuuaTiwong mou MpokaAeital and
MDR otehéxn mou gival emiong avOeKTIKA O€ pia TOUAA-
XloTov pBoploKIvoAdVN Kal O€ €va TOUAAXIOTOV EVECIUO
mapayovta'*, Yrmoloyiletal 6T1 10 2004 U006 EKATOUMUPLO
véec mepimtwoelc MDR-TB SiayvwoBnkav maykoouiwc.
2TIC TIEPUTTWOELG TNG AVOEKTIKAC uUATiwoNng n ékPaon
NG Bepaneiag omavia Katalfjyel o€ iaon os mavw and
85% Ttwv aoBevwy, akéun kat av umdpyxel mpdoPacn oe
OAa ta Slabéoipa avtipuuaTika @dpuaka®. Eival alo-
onueiwTo 6T1, av Kat n Bgpaneia Tng puuatiwong odnyei
o€ iaon o010 98% TwV MEPIMTWOEWY OTIG TIEPIOOOTEPEG
QAVATITUYUEVEC XWPEG, TO 5-20% Twv acBevwy e MDR-TB
Kall T0 66% Twv acBevwyv pe MDR-TB kat HIV kataAryouv
Katd tn didpkela tng Bepamneiact.

H evdeikvuopevn, pe ta onpepiva dedopéva, Bepameia
TNG EVEPYNG TTVEVHOVIKAG pupatiwong eival pakpda, emi-
TIoVN Kal TApoucLAel ApKETEG AVEMIBUUNTEG EVEPYELEG.
MNephapBdvel Tn xopriynon 4 @apudkwyv (loovialidn,
plpapmikivn, mupaltvapion, albapfoutdin) yia 2 HAVEC
Kal 2 apudkwy (ioovialidn, pipapmikivn) yia dAoug 4
MAVEC’. To SIACTNHA TWV 2 UNVWV IoYXUEL UTTO TNV TTPOUTIO-
Beon 6t wg ToTE Ba gival yvwotn n evaicdnaia tou MO,
EVW OTNV aVTIBeTN TIEPIMTWON TO SIACTN A TTaPATEIVETAL
MEXPLTN AYPN TOU ATTOTEAECATOC TOU TECT EvaloOnaiac.
O ouvdUACUOG TWV TECOAPWY PAPUAKWY EXELOTOXO TNV
e€ovtwon twv MO nou Bpiokovtal o eKOETIKA @Aon
avantuéng Kat Tnv eENATTWon TN mMOavoTNTAG EPPAVIONS
avtoxnc. H ioovialidn oTic KATAAANAEG CUYKEVTPWOELC
amoTeNei To BacIKOTEPO BAKTNPIOKTOVO TTAPAyoVTa. 3TN
OevTePN Ao TWV 4 UNVWV 0 0TOXOC €ival va e€ovTwBouv
Ta empévovta, un moAhamactaldpeva MO. Odppaka pe
oxupn Baktnploktévo dpdon, 6mwg n woovialidn, sivat
amapaitnTa Katd TNV mPWwTn @aocn. AvtiBeta autd mou
Xpnoipomolouvtal otn SeUTEPN QYACH, TIPETTEL VA €XOUV
amooTelPpWTIKN §pdon®”. Eva akoun mpoBAnUa amoTeAei
N aAANAeMiGpaon TwWV PAPUAKWY, I8IWE TNS PIYAUTTIKIVNG
ME avTuKA @Aapuaka’,

'Onw¢ avaeépOnke, n Bepancia Tng MDR-TB ivai
OaPWE AMlYOTEPO ATTOTENECHATIKN KAl AVEKTH KAl £XEL
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peyaAUTePO KOOTOC. H S1dpkeld Tng avépxetal og 18-24
pnveg'. Amé tnv AAAN mAeupd n Beparmeia Tng Aavod-
vouoag Aoipwéng, mou cuviotatal og AnYn 1oovialidng
yla 6-9 pnveg, mapouaotalel kat autr mpoBARuata, Adyw
KOKNG CUPMOP@WONG Kal MOavAg epeAaviong nmatoto-
&ikotnTac'.

Mapd ta mpoPAripata mou avagépOnkay, Kauia véa
TA&N AVTIPUUATIKWVY QAPUAKWY SV EXel CUUTIEPIANPOEL
OTNV QVTIMETWTTION TNG VOOOU, UETA TNV EUPAVION TNG
plpaumukivne to 19708, H avAykn yla véa Kal TTEPIGOOTEPO
ATTOTEAECUATIKA AVTIQUUATIKA @ApUaKA gival orpepa
1blaitepa aloOnTr, MPokKelpévou va emteuxBoUv moANaTAOI
otoxol. Ototdxol autoi mepthapfavouv Tn Bpayxuvon Kat
am\omoinon tou Bacikol BepaTmeuTIkol OXAUATOC, TNV
e\aylotonoinon Twv aAAnAemdpdcewv pe AANA @Ap-
paka kal TN BeAtiwon tng Bepameiag Tng AavBdavouoag
pupatiwong. Kupiwg Opwg véa avtipuuatikd gdappaka
amartovvtal ota mAaiola TnG avtipgetwmong tng MDR-TB
kal TG XDR-TB, 600V a@opd TO00 TNV ATTOTEAECUATIKO-
NTa 600 Kal TNV avoxn Kat tn didpkeia™,

AT16 TO GUVOAO TWV VEWV PAPHAKEUTIKWY HOPIWwV TTOU
Bpiokovtaiumd e€étaon yia tn Bepameia Tng pupatiwong,
01 POOPIOKIVOAOVEC ATTOTEAOUV TOV TTIO GNUAVTIKO TTAPd-
yovTd, KaBw¢ BewpouvTal Ol TTPWTEC VEEC OUCIEC, META TIC
PLPAMUKIVEC, TTOU gp@avi(ouv onUavTIKh SpacTIKOTNTA
évavtitou MO®. Ot pBoplokivoldveg amoteholv pBoplolxa
TTAPAYWYa TTAAOTEPWV KIVOAOVWY, OTTWE TO VAAISIEIKO 0&U.
Me 1o gupU @acua avtipikpoPlakig Spdang mou d1abé-
TOWV, Ol KIVOAOVEG CUVIOTWVTAL KAl XPNOLUOTTOoUVTaL OTN
Bepameia HIKPOPIAKWV AOIUWEEWY TOU AVATTVEUGTIKOU,
TOU YOO TPEVTEPIKOU KAl TOU OUPOTIOINTIKOU CUCTAUATOG
€5w kat 30 mepimou xpoviaz. O1 pOBoplokivordVEG eival Ta
pova avTiBloTika mou epmodifouv dueoa Tn oUVBeon Tou
Baktnptakou DNA. O 0T1dX0¢ TOUG €ival Ol TOTIOICOUEPA-
ogq Il ka 1V, évQupa mou oxetiCovtal pe tn dtataén tou
DNA o710 Xwpo?'°. Ot S1d¢popeg OOPIOKIVONOVEC PTTOPE(
va €X0UV SLaQOPETIKN TTpoTiunon ota duo autd éviuua
Kal @aivetal 0Tt n ompopAoacivn ouvdéeTal Kupiwg
ME TNV Tomoicopuepaon IV, evi n poiprofaaivn pe tnv
tomoioopepdon Il. H cuvbeon twv pBoplokivohovwy ue
TNV Tomoicouepdon akoAouBeital amod Tov Bdvato tou
KUTTAPOU, K€ UNXAVIOUO TTou SV gival amoAUTwE OaPng
kal oxetiCetar mBavwg pe tn Staomaon Twv MKWV Tou
DNA, Tnv autoéAucn Tou KUTTAPOU A TNV TTApeUTodion
TOU TTOANQTTAQGIOGOU TOU aro To CUUTAEYMa @Boplo-
KIvoAovnc-tomoicopepdonc>'. EmmAéov @aivetal 611 ol
PO0PIOKIVOAOVEG €XOUV TNV IKAVOTNTA VA EICEPKOVTAL
OTO MAKPOPAya Kal va e£a0KoUV TN MIKPOBIoKTOVO TOuG
Spdaon oto evdokuTTApLo TIEPIBANNOV?,



390

IN VITRO APAZTIKOTHTA

Ot vedTepeg @Boplokivolovec omapploaaivn, yka-
TipAo&aoivn Kal poéiphofaaivn SlaBéTouv UIKPOTEPES
eNAXL0TEG aVAOTAATIKEG OLYKEVTPWOELS (MIC) yia To MO
amno Tig mo maliég ophofacivn, oumpo@ioacivn kat Aefo-
@Mo&aoivn? (Mivakag 1). H ykatipho&acivn kat n poéiplo-
&aoivn €xouv Tn YeyaAUTEPN BaKTNPELOKTOVO Spdon évavTl
TWV AVOEKTIKWV 0TN pLpaumukivn MO2 Eivat a§tooyo o1l
otav ol Boplokivoldveg cuvdudlovTal e TpwTelovVTa
AVTIQUUATIKG, Epgavifouv eyallTepn peiwon og aptBuod
amolkiwv (colony forming units -CFU) twv evéokuTTapiwv
MO and 1o kKdBe Pdapuako Xwplotd? H cuykplTikr in
vitro pacTtikoTnTa TV POOoploKIVOAOVWY gival n €ENG:
Aopepho&aaivn < oimpoglo&acivn < 1 = oprofaaivn <
onapploéacivn < po&iproéaacivn = ykatiplo&aoivn' Ot
SUo TelevTaieg epavifouv xapnAég MIC kat yla evaiocBnta
Kal yla avOekTIKA évavTl TG oAo&aaivng oTeAéxn, av
Kat éxouv mapatnpenBei Slaotavupolueveg avTiOPACEIg'2.
H poiphoacivn gaivetal 0TI £xel TOOO BAKTNPIOKTOVO
000 Kal amooTelPwTIKN Spdcn, n omoia Statnpeital kat
évavtt MO avBekTIKWV og UPNAEG SOOELG pLpapTmikivngs.
‘Exet amodeixOei 6Tt 0 ap1BudG Twv amoikiwy tou MO, Tou
emPuwvouv Petd amnod ékBeon Sidpkelag 100 nuepwv o€
S14opEeC CUYKEVTPWOEIC OlmpopAo&aacivng, ival onua-
VTIKA UPNAOTEPOC ATTO TOV APIOUO TOUG LETA Ao €kOeon
OTIC AANEC POOPIOKIVONOVEC, OTTWC N HolpAo&aaivn Kal
n ykatipAo&aaivn. To yeyovdg auto anmodelkviel 6TLn Ol-
Po@A0EAsivn £XEL CNUAVTIKA HIKPOTEPN BAKTNPLOKTOVO
Spaon amd Tic utdholmeg OOPIOKIVOAOVECS.

INVIVO APAXTIKOTHTA

H in vivo §paocTtikotnTa Twv @Boplokivohovwy e€ap-
TATAL ATTO TN CUYKEVTPWON TOUG. Z€ TTEIPAUATIKA LOVTENA
€xel Bpedei 0TI N in vivo SpacTikotnTa TNG Hoipho&aaivng
Kal TG ykatipAo&aaoivng sival AN tng loovialidng.

MINAKAZ 1. EAGXI10TEC AVAOTANTIKEG CUYKEVTPWOELS (Minimum
inhibitory concentrations-MIC) Twv Siapdépwv ¢Boplokivolo-
vV évavtt Ttou Mukofaktnpidiov ¢ Qupatiwong.

D0oplokivolévn MIC (pg/mL)
ZimpogAoaaivn 0,5-4
Ophoéaaivn 1-2
NeBogloaaivn 1
Inapeho&aoivn 0,2-0,5
Mkatiphoéaaivn 0,2-0,25
Mo&ipro&acivn 0,12-0,5
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H po&iphofacivn £xel Tnv mo 1oxUpn BAKTNPIOKTOVO
Spdon o€ MEIPAPATIKA HOVTENA O€ TTOVTIKIA, EVOEXOLE-
VWGE avwTePn Kat amd tnv oovialidn, kal akoAouBolLv
n onap@ioéaacivn, n Aefoplofacivn kal n oproéaai-
vn. EmmAéov n poipro€acivn gaivetal va S1abétel kat
AMOOTEIPWTIKN dpdon, mavw oTtnv onoia Bacifovtal ot
nipoomadeleg Bpaxuvong Tng Beparmeiag TNG Evepyng Kat
¢ AavBdavouoag upatiwong Eivat idlaitepa evbiapépov
OTI O€ éva TTEIPANATIKO LOVTENO O€ TTOVTIKIa 0 cuvdua-
OMOC plpapumikivng, mupaltvauiong kat poéipro&aocivng
gixe amootelpwTikh Spdon peyalitepn amod To KAACIKO
oxfiua, aAAd kat amd 1o cuvéuaoud Tou KAaotkoL oxi-
patog pe poéiprofacivn'. Eival emiong onuavtiko ot n
Ikavotnta NG poiphoaacivng va govevel ta MO eival
ave€dptnTtn and tn ouvOeon MPWTEIVWY, YEYOVOC TToU
Umopei va e€EnynoEL TNV AMOTEAECUATIKOTNTA TNG EvavTl
MO mou Bpickovtal g AavBdvouoa katdotaon™.

H amoteAeopatikotnTa TWV GOOPIOKIVONOVWV OXE-
TieTal pe 6V0 PAPPAKOSUVAUIKES TTAPAUETPOUG, TN
HEYIOTN ouyKéVTpwon oTtov opd (Cmax) mpog tnv MIC,
Kal To eURadOV KATW amod tn KaumuAn (AUC,,) mpog Tnv
MIC. H kaAUTepn BakTnplokTévog dpdon pe mapdAAnAn
ehattwpévn mbavotnta avamtuéng avtoxnig yla Sidgopa
maBoyova emituyyavetat dtav n Cmax/MIC givat >8-10 kat
n AUG,4/MIC >100-125. Ontwg @aivetai armé Tov MNivaka 2, n
poiphoéaacivn otn cuviotwpevn §6on Twv 400mg eivat
n mo §pacTikr BoplokivoAdvn, vw n oimpoproaaivn
givat n A\iyotepo §pacTikn?.

APAZTIKOTHTA KAl AZOANEIA

Mehéteg og avBpwmoug €xouv Seifel 6TL 6Tav ot pHo-
PLOKIVOAGVEG SivovTal per 0s Hia opd TNV NUEPA EUPavi-
{ouv KaAn amoppo@naon amd To YAOOTPEVTEPIKO Kal KAAR
Sieioduon kal katavour 0Toug MVEUOVEG Kal Ta KUYEAL-
S1kd pakpo@dya (Mivakag 2)%. H mpwiun Baktnploktévog
Spdon tn¢ ampogloaaivng kat tn oprofacivng, Snhadn
0 Aoydap1Bpog Tng mtwong twv CFU otamtieha péoa oI
TIPWTEG 48 wpeg, gival xapnAdtepn amod tnv woovialion.
AuTO @aivetal 0TI Sev 10X Vel Yia TN po&pAoaaivn, Kabwg
U0 peNéTeg éxouv Oeifel 6T1 SlaBétel mpwiun BakTnplo-
KTOvo dpdon avwTepn TNG PLPAPTTIKIVNG Kal avTioTolxN
Me authy TG tloovialidng>'>1e,

O1 coPapéc avemBUUNTEG eVEPYELEC TWV PBOPIOKI-
volovwv mepihapfavouv Tevovtitida, pwtoguaioOnoia,
EMANTITIKEG KPIOELG Kal TTapdTtaon Tou SiaoTtrpatog QT.
Emiong dlatapayéc amod To menTIKS Kal To VEUPIKS cUOTNA
€xouv avaepBei, dmwg kat nratitida, veppikr SucAeitoup-
yia kat utoyAukalpia. Avtevdeikvuvtal ota maidid, Adyw
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MINAKAZ 2. QappakoKIVNTIKES KAl QOPUOKOSUVAIKES TTAPAUETPOL TWV PBOPIOKIVOAOVWVZ.

®BoplokivoAovn Crnax AUGC;, Cinax/MIC AUC,,/MIC
(ng/mL/70kg) (ng*h/mL/70Kg)

Zimpoghoaaivn (250 mg) 1,5 575 1-2 10-20
O@Moaaivn (400mg) 4 48 2 24
NeBogloaaivn (500mg) 6,21 44,8 5-7 40-50
Inap@Aro&acivn (400mg) 1,18 33 2 40
MkatipAoaoivn (400mg) 3,42 30 84 68
Mo&ipro&aoivn (400mg) 4,34 39,3 9 96

Cinax: LEYIOTN OUYKEVTPWON 0TO 0p06, AUC: TepLoxn KATW ammd TNV KapmOAn, MIC: eNAX10Tn avaoTAATIK CUYKEVTPWON.

mBavotnTag dnuoupyiag HETAAAEEWV Kal EUPAVIONS
AVWUOAIWY 0TOUC XOVOPOUC, Kal OTIC EYKUOUG, av Kal
pmopoUv va xpnotuomolnfouv oto miaiclo MDR-TB2,

OtaAANAemSpACEIC UE ANAA AVTIQUUATIKA PApHaKA
givau meploptopévec. QoTdo0 pia mpoo@atn HeNETN £de1ée
0TI, 0TaV N YKATIPAOEQGIVN KAl N pUPARTTIKIV XOpnyouvTal
padi, ta emimeda tng mpwtng avavovTal, evw Ta emimeda
¢ 6evTepng edattwvovtal’. H amoppod@nor) Toug eAat-
TWveTal, 0Tav Aapudvovtal ouyxpovwe He avtidEiva. Ocov
a@opd Tn Hakpoxpovia xopriynon, autr éxel amodelyOei
AGQANAC YIA TIC TTAAIOTEPEC KIVOAOVEG KAl PAivETAL OTI TO
610 Woxvel kat yia TN poipro&aaivn?.

KAINIKEZ MEAETEX

OLKAIVIKEG peNéTEC TTAVW O TN XPHoN TwV PBopPLOKIVO-
Aovwv oTtn Beparmeia TnG QuUATIWONC KivouvTal TTPog dUo
KateuBUVOoELG, TN Bpaxuvon Tou KAAGIKOU BeparmeuTikoU
OXNUATog Kal Tnv avTipetwmion tng MDR-TB. H npoona-
Bela Bpdaxuvonc Tou BepameuTikol oXAUATOC a§lohoyr-
Onke o€ pia KAVIKA peAétn amo tnv Ivsia, katd tnv omoia
0a0Beveig ue puuaTiwon XwWPIioTNKAV TUXAIO OE TEOOEPEIC
ouadeg mou mepAapBavav oprofaacivn. Ztn ueAETn dev
unnpxe opada eAéyxou, mou va Aappavel To KAACIKO
6UNVO OXAMA, YEYOVOC TTOU TIPOKAAEI SUOKOAIEC oTNV
a&loAdynon Kat epunveia Twv anmoteAeoudtwy. QoTtdco
TA TTOCO0TA APVNTIKOTIOINGNG TWV TTUEAWVY OTOUG 2 MAVEC
Kupaivovtav amo 92 wg 98%, kat eivat upnAdTepa amod TNV
kAaoikr Bepareia. AKOUN TTLO EVTUTTIWOLAKA Eival Ta XapnAd
mMooooTd unotpornic. AoBeveic mou éhapav toovialidn,
plpaumikivn, mupalivapidn kat ophoaacivn, kabBnuepiva
yla 3 pnveg kat toovialion, pipapmikivn dUo @opég tnv
eBSopada ya 1 A 2 pAveg gixav MocooTA UTTOTPOTING
2-4% péoa og Vo xpovia. MapaAinia dev avapépOnke
avénuévn ocuxvoTNTA AVETIBUUNTWY EVEPYEIWV'E,

Ynapyel otn PiBAloypagia pia oglpd KAIVIKWV peNe-

TWV yla 10 pého twv @Boplokivohovwv otn Bepaneia
™G puuatiwong’®2. Mia mpéogatn avackonnon 11
TUXALOTTOINUEVWVY EAEYXOUEVWVY LEAETWV PE GUVOAO 1514
a0BevwV KatéAn&e 0To CUUMEPAOKA OTL N AVTIKATACTAON
€VOC amd Ta MPWTEVOVTA AVTIPUUATIKA pAppaKa amod
karmota @Boplokivolovn (otmpophoacivn, oprofaaivn,
poiproaaivn) dev odnynoce o PeAtiwon oto Mooo-
OTO {aoNng, To MOC0O0TO BEPAMEVTIKIAG AmoTuXiag, TNV
OKTIVOAOYIKN Kal KAIVIKA amokatdotaon. EmimAéoy, n
avVTIKATAoOTAON EVOG Ao TA MPWTEVOVTA AVTIQUUATIKA
@appaka ané otmpo@lo&aaivn gixe WG anmoTéAeoua un-
AOTEPO MOCOOTO UTIOTPOTIWV Kal avénon Tou SlaoTANATOC
yla apvnTikomoinon tTwv KaAAlepyelwv'®2, H mpooBnkn
AeogAoacivng oto BepameuTikd oxrpa Oev ixe Kapia
enidpaon. ZUVenwe, pe PAon TIC UTTAPXOUOCEC ENETECG N
AVTIKATAOTAON EVOC TIPWTEVOVTOG AVTIPUUATIKOU PapPUA-
Kou amo ¢BopIoKIVOAGVN 1] N TPoaBIriKn @BoplokivoAdvNng
070 OepamEeVTIKO OXAUA TTPWTNG YPAUMS eV epgavilel
KATTOLO TAEOVEKTNUA'.

Eival BéPala cagég 6TL amartovvTal VEEG, KON OXE-
Slaopéveg HEAETEC OTNV KAWVIKE TTPAEN, WOTE 0 PONOG
Twv @BoploKIVOAOVWVY 0Tn Bepareia TG puuatiwong va
a&lohoynBsi mAnpwc. Ot pBoplokivoloveg ykaTipho&aaoivn
kat poéiproacivn diepeuvwvtal og peréteg @aong Il n/kat
[l wg mpog T SuvatdTnTa pdyxuvong Tou Bepameutiko
OXNMOTOG O€ TIVEUUOVIKA QuUaTiwon and evaiodnta MO.
O1 pBoplokivolovec auTég e€etalovTal Mo EMOTAPEVA
amno omolovARToTe AANO PAPUOKEUTIKO TTApAyovTa oTn
Bepaneia Tng pupatiwond'. Xta e§eTaldpeva oxruaTa ol
@B0oPIOKIVOAOVEG avTIKaBIoToUV TNV atBapBoutoln i Tnv
looviadion'. Ze pia peAétn @dong Il mou ohokAnpwONKe,
SlamotwOnke 611 aoBeveic mou AapPavav ykatipho&aoivn
N poéiproaoivn avti ailBapBoutéAn apvntikomoincav
TTO YPHYOPA Ta MTTUENA TOUG, O€ OX£0N e aoBeveic Tou
£Malpvav To KAACIKO oxAua i oxfiua pe ophofaaivn.
BéBaia Ta mocooTA apvNTIKOTIOINGNG 0TOUG 2 UrveC Oev
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Siépepav?’. Ta amoteAéopata autd emPePaiwdnkav kat
amo AN HeAETN yia T poiprofacivn?. H ikavotnta
™G ykatipro&aoivng n tng poiproacivng va eAatTwoel
Tn S1dpkela TnG Bepaneiag oToug 4 Urveg, dTav avTika-
Taotoel TNV alBauBoutoln, Bpioketal und e€€taon
o€ pehétec edongc llI'. ' Ocov agopd tn poéiploaacivn
uTtdpyxel pia perétn tou 2004, cUUPWVA PE TNV oTToia
n xopriynon tng otn Béon tng 1oovialidng eaivetal va
ehattwvel Tn Sidpkela TnG Bepamneiag meploodtepo and
TO av XpnotupomnotnBei otn 6éon tng alBapufoutoAng®.
Emiong @aivetatl 611 n xopriynon toovialidng kat poéi-
@Mo&aoivng oe cuvduacud dev ival avTaywVIOTIKH, KAl
gp@aviCel Tdon avénong g Paktnploktévou dpdong
¢ tooviadidng®.

‘Ocov agopd TNV MDR-TB og avadpopikr HEAETN
SlamotwOnke 0TI Kata TNV mepiodo 1984-1998 mapatn-
pnOnke onuavTikn BeAtiwon otnv enitevén iaong (75%
€vavTl 56%) Kat oNUAvVTIKA TTWon TnG Bvntotntag (12%
€vavTl 22%) og oxéon He TNV mepiodo 1973-1983. H BeA-
Tiwon autn @avnke 6t oxeti(etal pue SUO TTAPAYOVTEC,
TN XPrion XEIPOUPYIKWY MEBASWV Kal TNV el0aywyr Twv
@Boplokivorovwy, 18iwg o€ dtopa HeyAAng nAkiag?. H
Xopnynon ®B0pIOKIVOANOVWV OXETIOTNKE UE ONUAVTIKA
Bertiwpévn emPBiwon?. MapdAAnAa pia CUYKPITIKA LEAETN
peta&L opho&aacivng kal Tou evepyou S(-) evavTiopepoug
¢, TNS Agfolofaaivng, otn Bepancia tTng MDR-TB
amnédel€e Tnv unepoxn NG SeUtePn?. Nevikd o pOAoG Twv
@B0plOoKIVOAOVWV OTNV aVTIPETWION TNG MDR-TB givat
TIEPLOCOTEPO CAPNG, ATTO O,TL OTNV TTEPITTWON TWV €uai-
oOntwv MO. O1 pBoplokivordveg epIAapBdvovTal oTIG
Béoeic opopwviag Tou 2003° kat xpnotpomolovvTat:

® oTNV TPOPULAAEN ATOWV TTOU £XOUV EKTEDE( O€ TTEPI-
BaANov MDR-TB,

® o1n Oepaneia amodedetyuévng MDR-TB,

® oTNV EUMELPIKN BEparmeia TNG UUATIWONG O TTEPLOKEG
pe uPnAd mocootd MDR-TB kal

® 0g A00eVEIC YE ONUAVTIKEG AVETTIOUUNTEG EVEPYELEG
amo To CUUBATIKO oYM,

ANTOXH XTIZ ®OOPIOKINOAONEX

‘Onw¢ avagépnke, o1 9OOPIOKIVOAOVEC £XOUV WG OTO-
X0 TIG BakTnplakég tonoicopepdoeg Il kat IV. Xe avtiBeon
ME AAa BakTnpLa, EVAVTI TWY OTTOIWV Ol YOOPIOKIVOAOVEC
gival 6paoTikég, To MO b¢ Stabétel Tomoicouepdaon IV
kal n dpdon Twv Boplokivolovwy meplopileTal oTnv
Tomoicopepdon Il. To yeyovog auto iowg e€nyei ev pépel
TNV KaAUTEPN Baktnploktovo dpdon tne poiproaaivng
MoV ouVOEETAL KUPIWG PE TNV ToToicopepdon ll, og oxé-
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on pe tn ampo@hoéaaivn mou gpgavifel mpotipnon ya
Tnv tonoicopepdon 1V+2. H tomoicopepdon Il i yupdon
gival éva TeTpapepég amoteAovpevo and SUo UTToo-
padeg A kat Suo umoopddeg B, kaBe pia amd Tig omoieg
S1a0€Tel pia meployr) aAANAemiSpPaCNG HE TIG KIVOAOVEG,
TTOU KWOIKOTTOIE(TAL Ao avTioTolxa YovISIaKA TuRpata
(QRDR). MetaAAa&éelg ota Tppata autd oxetifovtat
ME EUPAVIoN avToxng oTic @OoploKivordvec. H mio ou-
Xvn HeETAANaéN o MD avOekTIKA Og POOPLOKIVOAOVEC
gival n avtikatdotaon tou Kwdwviou 94 Tou yovidiou
mou kwdikoTrolel TNV utoopdda A TnG yupdongc. MoAAég
MeTaANAGEeLC £xouv avagpepBei kal gival a§loonueiwto
OTL S1aPOPETIKEC HETAANAEEIC 0ONyoUV e SIaPOPETIKA
emnimeda avtoxnc? MNapdAinia, @aivetal 611 To eminedo
avtoxng e€aptdrat kat and Tov aplOpod Twv HeTAANGEEWY,
KaBwg pia petdAAa&n oto yovidio Tng yupaong A odnyei
O€ XOUNAR avToxH, evw UPNAOTEPN AVTOXT EMITUYXAVETAL
pE 2 peTarAa&elc>?. H ugniou Babuou avtoxn eaivetat
WG MPOKUTTEL pe pia otadlakn diadikacia katd Tnv
ormoia pia peTAAAa&N akoAouBei pia AAAN?"". ATTO TNV AAAN
TAEVPA, LETAANAEELG OTO 610 Yovidlo Tou M pmopei va
€uBUuvovTal Kal yla TNV upavion peyailtepng eualadn-
oiag oTic BoploKIVONOVECY.

‘Onwg paivetal ané ta mapandvw, N avtoyxr tov MO
OTIC POOPIOKIVONOVEG OQPEIAETAL KATA KUPLO AOYO O€
peTaAAa€elg Tng meploxig QRDR tou yovidiou yia tnv
urtoopada A tng yupdonc. QoTtooo ol LeTAANAEEIG AUTEC
Sev avixvevovTtal 6To oUVOAo Twv avBekTIKWv MO. Mévo
T0 42-85% twv MO 1MoV TIPOEpPXOVTAL ATTO KAIVIKEG TIEQL-
TITWOELG AVTOXAG OTIG POOPIOKIVOAOVEG gppavifouv TIG
METOANGEEIG QUTEC, EVW AVTOXT) OPEINOPEVN O UETANNG-
&e1g oo yovidlo yia tnv unmoopdda B Sev €xel avagpepBei.
AN\ot mBavoi pnxaviopoi avtoxnc eival peTaAN&EeL o
AAeg TEPLOXEC, EKTOC QRDR, ehattwuévn Samepatdtnta
TOU KUTTAPLIKOU TolXwpatog Tou MO yia Tig pBoplokivo-
AOveG, amevepyoroinon Tou @APPAKOU 1 VYR avTAia
ATEKKPIONG TOU PappdKou amo 1o HiKpofiakd KUTTapo
(efflux pump)>2.

‘Otav 1o MO ekTiBeTal o mepiBaiiov pe otadlakn
avénon TNG CUYKEVTPWONG HLag BopLloKIVOAOVNG, EUPA-
viCetalt mpoodeuTikA avtoxr, oxeTi{opevn He To yovidlo
NG yupdaong A. Z& CUYKEVTPWOELG PEYANUTEPEC ard pia
Kpiolun Tipn dev avanmtlooovtal avBekTikA oTteAéxn. O
OpPOC «OUYKEVTPWON TTPOANYNG HETAANAEewv» (Mutant
prevention concentration-MPC) xpnotomolgital wg véog
TPOTOC EKTIUNONG TNG SPACTIKOTNTAG EVOC AVTIBLOTIKOU
KAl QVTIOTOIXEI TN CUYKEVTPWON TTAVW amd Tnv omoia dev
TTAPATNEOVVTAL AVOEKTIKEG ATOIKiEC, 0 evoPOAApIoua
mavw améd 10" pikpoBrakwy Kuttapwv2. Mpokertat dSnAadn
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YlO TN CUYKEVTPWON TOU AVTIBLOTIKOU TTOU ATTOTPETEL
NV eueavion PeTalrd&ewv Tou pikpoBiou, ol omoieg
Ba umopoucav va pokaléoouv avtoxn. Eival 1dlaitepa
evllapépov OTI Kavéva amnod Tta KAACIKA mpwTtevovTa
AVTIQUUATIKA @dAppaka &€ SlaBétel Cmax peyalUuTePn
amé Tnv MPC, o€ avtiBeon pe Tn poiprofacivn Kat Tn
ykatipro&aoivn. AapBdavovtag unoyn tnv MPC, n oumpo-
@Mo&aoivn givat n Aiydtepo SpaoTIKA KIVOAOVN, E TTOAUD
XauNnAS6 Adyo AUC/MPC, énwg @aivetal otov lMivaka 3%.
H kAwvikr onuacia tng dliagopdc autrig cuviotatal oTn
onuavtikd uPpnidtepn mMOavOTNTA EPPAVIONG AVTOXNG
Twv MO, 6tav otn Bepaneia nepidapPfdveral n oumpo-
pAofaaivn, og oxéon Pe omoladnTOTE amod TIG AOITTEG
POOPIOKIVONOVEC.

2 & KAIVIKO €minmedo n ouxvotnTa TG AVTOXAG OTIC
@BoplokIvoAdVeG dev gival yvwoTh, KaBw¢ dev cupumepl-
Aappavovtal otig kabiepwuéveg dokipaoieg evaiobnaiag
Twv MO. YITdpxouv OUWG APKETEG TTPOOPATEG LEAETEG yIa
TNV EUPAvIoN avOeKTIKWV OTEAEXWVX33!, H onuaocia tng
EUPAVIONC avToxE Tou MO évavTi Twv pOopPIoKIVOAOVWY
ToTomoLETal amd To YEYovog OTL N amoTuyia TnG OImpo-
@Aoacivng & paiveTal va oQeiNeTal TOOO O EAATTWUEVN
BakTtnploktévo pdon, oo otn ypriyopn avantuén avto-
XNG HE TIC KAIVIKA aveKTEG SOOEIC2. XOpPaKTNPLOTIKA, OTIC
Ommiveg n avtoyn otn otmpogAoacivn avénbnke amd
10,3% 10 1989-1994 o€ 51,4% 10 1995-2000, KUpPiW S16TLN
KIVOAGVN auTr armoTeAOUCE TO UOVO SpaoTIKO TapdyovTa
o€ oxnuata yla MDR-TB, O kivéuvog eupdaviong avtoxic
ot PBoplokivoloveg oe MDR otehéxn ival ummapKTOg
kau1dlaitepn Mpocoyr amatteital oTnv EMAOYN TWV Qap-
MOKEVUTIKWV TIOPAYOVTIWY OTIG TIEPITTWOELG AUTEG"33,
‘Ocov agopd tn poéiploaacivn, éxel SlamotwOei oe
PAPUAKOSUVAUIKA HOVTEND OTL N CUVIOTWHEVN SOON TWV
400mg KATtaoTEANEL TNV ELPAVION AVTOXNG 0TO 60% TwV

MINAKAX 3. Xxéon meploxng Katw amd v kapmuAn (AUC) kat
ouykévtpwon mpoANYN¢ petala&ewv (MPC) diapopwv @Bopt-
okivohovwv évavtt tou MukoBaktnpidiov tng Oupatiwong®.

®0Boplokivolovn AUC,/MPCs, AUC,,/MPC,,
Jimpoploaaivn 6-38,5 2,4-154
NeBoploaaivn 74,7 29,9
MkatipAoaoivn 75 30
Moé&ipho&aaivn 98,2 32,7

AUC.o: OMKN TiEPLOX KATW amod TV KaumuAn, MPCsy: ouyké-
VTpWon mMEOANYNG HeETAMAEewVY yia To 50% Ttwv e€etaldpevwv
otehexwv, MPCgp: ouykévTpwon mpdAnWNng LETOANAEEWV Yia TO
90% TwVv £€€TAOUEVWV OTEAEXWV.
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TMEPIMTWOEWV. Av 0pwe n 60on auénbei oe 600-800mg n
KATAOTOAN EUQAVIONG avTtoxng Ba gival oAU uPnAoTEPN
(86-93%). Autd Tou Bev €xel amodetyBei eival av o1 S0oelg
QAUTEC €ival AVEKTEC O€ KAVIKO emimedo’.

AlaotaupoUpevn avtoxr Twv @OOPIOKIVOAOVWV LIE
AAeG KaTnyopieg avTipuuaTIKwy Oev Exel avagepBei, A
capwc umdpxet petadL Twv pOoplokivolovwv. Kabwg n
avtoxr Tou MO TpOoKUTITEL WG ATTOTEAECHA ETIIKPATNONG
TWV TPOUTAPXOVTWV UETAANAYUEVWY OTEAEXWV KATW
amd TNV TiEon TNG EMAOYNE TwV POOPIOKIVOAOVWY, N
TIPONYOUNEVN XPAON TOUG @aivetal OTL oxeTi(eTal e
™V eppavion avtoxng tou M. To xpoviké diactnua
TTIOU ATTAITEITAL YIA TNV EPPAVION TNG AVTOXNG TTOIKIAAEL,
UTTAPXOUV OUWG MENETEG TTOU SEiXVOUV OTI EAATTWHEVN
gvalobnoia og POOPIOKIVONOVEG UTTOPEL VA TIPOKUYEL
Kal peTa amd diaocthpata Bepaneiag HIKpOTEPA TWV
2 eBdouddwv334. To yeyovog autd kablotd dlaitepa
Kpiolun TNV amoégacn xopriynong ¢BoplokivoAovng yla
TNV TIVEUHOVIA TNG KOVOTNTAG, OTAV UTTAPXEL TO EVOEXO-
pevo guuatiwong. Teheutaieg HEAETEG Exouv Oeiel OTL
n xopnynon @Boplokivolovwv og aoBEeVei TTou apxIKa
BewpriBnke 6Tl gixav mveupovia TNG KOVOTNTAG Kal Te-
Aikd amodeixOnke 0TI émaocyav amd QUUATIWON EixE WC
amotéAecpa TNV KabBuotépnon tng Siayvwong Kal tn
XEPOTEPN TPOYVWON TNG QUUATIWONG 3¢, MeTA amo Tn
xprion eBoplokivohovwy (Kupiwg otmpo@ioéaacivng) yia
1-3 efSopadeg, 10 11% Twv MO gupdavicav avtoxn®. Xe
TIEPLOXEC UE LYNAN ETTIMTTWON QUUATIWONG, OTAV XPNOIJO-
ToLEiTal POOPLOKIVOAOVN, TO EVOEXOUEVO TNG PUUATIWONG
TpEMEL TAvTa va AapBdavetal umdyn Kal va amokAEiETal
pe evdehexn] MiIKpoRlohoyikd éleyxo®.

2YMIMEPAZMATA

O1 @BOoPIOKIVOAOVEG ATTOTEAOUV [ia VED KAl CNUAVTIKA
€MAOYN YIO TNV AVTILETWTTION TNE QUUATIWONG. [la TN ow-
OTN XPNon Toug pémel va Aapavovtat unmoyn ta e§AG:

® H xprion twv ¢Boplokivohovwy CriLEPA agopd TNV

MDR-TB kal 0€ pIKpOTEPO PABUO TIC TTEPITTWOEILCG

a0BEVWV PE ONUAVTIKEG AVEMOUUNTEC EVEPYELEC ATTO

TO CUMBATIKO OXAMa

® 3TNV MAEIOVOTNTA TOUG TA TTEPIOTATIKA QUUATIWONG
avtipetwmiovtal pe Tnv undpyouvaoa Bepareia. Ot

@Boplokivohdveg Sev mepNapBavovTal HEXPL OTIYHIAG

otn Beparmeia MPWTNG YPAPMAS TNS QuPATiwoNng, av

Kal umrdpxel mOavoTnTa auto va aANAgel 0To HENNOY,

TIPOKELUEVOU va emiteuxOei Bpdyuvon Tou Beparneu-

TIKOU OXAMATOG.
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® O1 vewTtepeg POOPIOKIVONOVEG YKaTipAo&aaivn Kal QUUATIWON, AANG 0T TIVELPOVIA TNG KOIVOTNTAG EXEL
Ho&ipho&acivn umepéxouy, 6oov apopd tn SpacTi- 18laitepn onuacia, KaBWE To evEEXOUEVO AVATITUENG
KOTNTA, AAAG KAt OGOV apopd TNV EAATTWON TNG QAVTOXHAC UTTOPEL VOl aXPNOTEVTEL KAIVIKG AUTH THY TOCO
pgaviong avtoxng ONUAVTIKF OUASa QVTIIKPOBIOKWY QaPUAKWY.

e H oimpo@lo&acivn dev amotelei cwotr emAoyr otn
Bepameia TNG PUUATIWONC, TOGO AOYW PAPHAKOKIVN-
TIKWV KAl OPHAKOSUVAUIKWY TIOPAPETPWY, OGO Kal
Aoyw auvénuévng mbavotnTag UEAviong avtoxng (BAéme ayyAIko Keipevo)

® H owoth xprion Twv ¢Boplokivohovwy OxL Lovo aTn

BIBAIOTPAQIA
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SUMMARY. The need for new, more effective antituberculous drugs
is pressing. The treatment of active disease needs to be shortened
and simplified, the treatment given for latent tuberculosis (TB) also
needs to be shortened and, most importantly, improved therapy for
multi-drug resistant TB (MDR-TB) is needed. The fluoroquinolones are
the first novel drugs since the rifamycins found to exert significant
activity against M. tuberculosis. They are currently being used for
the prophylactic treatment of individuals who have been exposed
to MDR-TB, for the treatment of MDR-TB, for empirical treatment of
TB in areas with high rates of MDR-TB and for patients who present
severe adverse reactions to the conventional antituberculous regime.
Conversely, their use is not recommended as a first-line drug for
the routine treatment of TB. Fluoroquinolones are relatively safe
antimicrobial compounds that bind to bacterial topoisomerases,
resulting in cell death. They show strong bactericidal activity both in
vitro and in vivo, and some, such as moxifloxacin, also exert steriliz-
ing activity. Resistance to fluoroquinolones, associated with their
previous use, is a significant issue. The emergence of resistance is
far more likely when ciprofloxacin is included in the regime. In the
case of community-acquired pneumonia the decision to administer
a fluoroquinolone should be made with caution and the possibil-
ity of pulmonary TB should be considered. The appropriate use of
fluoroquinolones both in the treatment of TB and for community-
acquired pneumonia is of critical importance, since the emergence
of resistance is becoming a significant problem. Pneumon 2008;
21(4):395-401

INTRODUCTION

Tuberculosis (TB) is a major public health issue world wide. One-third of
the world’s population has been infected with Mycobacterium tuberculosis
and 2 million deaths are attributed to tuberculosis each year'2. In Greece,
10 cases per 100,000 inhabitants are reported every year, although the real
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number may be twice as high3. The TB epidemic is fueled
by the growing incidence of HIV infection and migration,
and there appears to be an increase in multidrug-resistant
TB (MDR-TB). MDR-TB is defined as TB resistant to at least
isoniazid and rifampin, and extensively drug- resistant
TB (XDR-TB) as disease caused by MDR strains that are
also resistant to at least one fluoroquinolone and one
or more injectable agents?*, It is estimated that in 2004
half a million new MDR-TB cases were diagnosed world
wide*. In these cases cure is rarely achieved in more than
85% of patients initiating therapy, even when all antitu-
berculous agents are available*. Although TB treatment
is successful in 98% of cases in the developed world,
5-20% of MDR-TB patients and 66% of MDR-TB and HIV
co-infected patients die during treatment*.

The currently recommended treatment for active
pulmonary TB is lengthy and cumbersome and associ-
ated with severe adverse effects. It consists of 4 drugs
(isoniazid, rifampin, pyrazinamide and ethambutol) given
for the first 2 months, followed by 2 drugs (isoniazid
and rifampin) administered for 4 additional months®.
The initial phase duration of 2 months applies so long
as the M tuberculosis is proved to be susceptible, but it
should be lengthened if susceptibility test results are
not available. In the initial phase, combination treatment
is given with the aim of killing the Mycobacteria in the
exponentional-phase growth and to prevent emergence
of drug resistance. Isoniazid in adequate concentrations
is the main bactericidal drug. During the continuation
phase the target is to kill non-replicating, persistent M.
tuberculosis. Drugs with strong bactericidal activity, such
as isoniazid, are necessary for the initial phase, whereas
those with sterilizing activity are most effective during
the continuation phase®’. One additional difficulty with
the currently available TB regime is the potential for drug
interactions, primarily those between rifampin and the
antiretroviral drugs used for the treatment of AIDS'.

The treatment of MDR-TB includes relatively less
effective, poorly tolerated and more expensive drugs
that need to be administered for 18-24 months'. Equally
inadequate is the treatment of latent TB infection, which
consists of isoniazid given for 6-9 months, for which the
major problems are compliance and liver toxicity'.

Despite these problems, the development of new
drugs has been almost nonexistent since the introduction
of rifampin in 19708, and the need for new, more effective
drugs that can achieve multiple goals in improving TB
control is therefore urgent. The treatment of active disease
needs to be shortened and simplified and the interac-
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tions of TB regimens with other drugs to be minimized.
Treatment of latent TB also needs to be shortened. Most
importantly, improved therapy for MDR-TB and XDR-TB
is absolutely necessary'.

Of the new compounds being tested for their efficacy
in TB treatment, the fluoroquinolones are the first novel
drugs since the development of rifamycins to have been
shown to have significant activity against M. tuberculosis®.
Fluoroquinolones are fluorine-containing derivatives of
older quinolones, such as nalidixic acid. As they have a
broad-spectrum antimicrobial activity, they have been
widely used for the treatment of bacterial infections of
the respiratory, gastrointestinal and urinary tracts for the
last 30 years?. Fluoroquinolones are the only antibiotics
that directly inhibit DNA synthesis. They target bacte-
rial topoisomerases Il and IV, enzymes which control
DNA topology?". Different fluoroquinolones appear
to favour different enzyme; ciprofloxacin binds prefer-
entially to topoisomerase IV, whereas moxifloxacin has
a predilection for topoisomerase Il. Fluoroquinolone
binding to topoisomerases leads to bacterial death by
mechanisms that have not been fully elucidated, although
strand-breakage, autolysis, and blockade of replication
by the topoisomerase-fluoroquinolone complex have all
been proposed?". Fluoroquinolones have been shown
to penetrate into macrophages where they also exert
bactericidal activity2.

IN VITRO ACTIVITY

The newer fluoroquinolones sparfloxacin, gatifloxacin
and moxifloxacin have lower minimum inhibitory con-
centrations (MIC) for M. tuberculosis than the older levo-
floxacin, ciprofloxacin and ofloxacin? (Table 1). Of all
the fluoroquinolones tested against rifampin-tolerant
M. tuberculosis, gatifloxacin and moxifloxacin exert the
greatest bactericidal activity?. When combined with vari-
ous first-line antituberculous drugs, these compounds
have been shown to cause greater reduction in colony
forming units (CFU) of intramacrophage M. tuberculosis
than the other drugs alone?. The in vitro activity of the
various fluoroquinolones on M. tuberculosis is ranked in
the order: lomefloxacin < ciprofloxacin < or = ofloxacin <
sparfloxacin < moxifloxacin = gatifloxacin™. Gatifloxacin
and moxifloxacin showed low MIC for both ofloxacin re-
sistant and ofloxacin susceptible strains, although some
cross resistances was observed'. Moxifloxacin appears to
exert both bactericidal and sterilizing activity, maintained
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TABLE 1. Minimum inhibitory concentration (MIC) of fluoroqui-
nolones against Mycobacterium tuberculosis.

Fluoroquinolone MIC (pg/mL)
Ciprofloxacin 0.5-4
Ofloxacin 1-2
Levofloxacin 1
Sparfloxacin 0.2-0.5
Gatifloxacin 0.2-0.25
Moxifloxacin 0.12-0.5

against persistent M. tuberculosis tolerant to high rifampin
concentrations®. It has been shown that the number
of viable counts for 100-day cultures of M. tuberculosis
exposed to various concentrations of ciprofloxacin is
significantly higher than that of those exposed to other
fluoroquinolones, such as moxifloxacin and gatifloxacin;
in other words, ciprofloxacin has a significantly lower
bactericidal activity than the other fluoroquinolones®.

INVIVO ACTIVITY

The in vivo activity of fluoroquinolones is concen-
tration-dependent. One in vivo comparison found that
gatifloxacin, moxifloxacin and isoniazid had similar activity
against M. tuberculosis. According to several studies in
mice, moxifloxacin is the most strongly bactericidal (pos-
sibly more than isoniazid) followed, in order of decreas-
ing activity, by sparfloxacin, levofloxacin and ofloxacin.
Moxifloxacin also appears to exert a degree of sterilizing
activity that may enable achievement of the goals of a
shortened therapy regime and improved treatment of
latent TB2 In a mouse model the combination of rifampin,
pyrazinamide, and moxifloxacin showed sterilizing activity
that exceeded substantially not only that of the standard
regime but also that of the standard regime with the
addition of moxifloxacin'. Moxifloxacin has been dem-
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onstrated to be able to kill mycobacteria in the absence
of ongoing protein synthesis, which might explain its
efficacy against M. tuberculosis in a dormant state'.

The ratios of two pharmakokinetic parameters, the
peak serum concentration (Cmax) and the 24-hour area-
under-the-curve (AUC,4), to the MIC are generally accepted
as pharmacodynamic correlates of fluoroquinolone ef-
ficacy. The greatest bactericidal effect with a decreased
probability of resistance to fluoroquinolones against
various bacterial pathogens occurs at Cmax/MIC ratios
of >8-10 and AUC,./MIC ratios of >100-125. It is evident
that moxifloxacin at the recommended daily dose of
400mg would be the most active fluoroquinolone against
tuberculosis, while ciprofloxacin is the least effective?
(Table 2).

ACTIVITY AND SAFETY IN HUMANS

It has been shown in humans that fluoroquinolones
are absorbed readily after oral administration and achieve
effective tissue penetration and distribution into the lungs
and alveolar macrophages (Table 2)% The early bacteri-
cidal activity, i.e. the log fall in the CFU count in sputum
during the first 48 hours of therapy, of ciprofloxacin
and ofloxacin is lower than that of isoniazid. Apparently
this is not the case with moxifloxacin, since two studies
have demonstrated that its early bactericidal activity is
superior to that of rifampin and perhaps comparable to
that of isoniazid>'>®.

Severe adverse effects of fluoroquinolones include
tendonitis, photosensitivity, seizures, and QT interval
prolongation. Gastrointestinal and central nervous system
reactions, hepatitis, renal dysfunction and hypoglycaemia
have also been reported. Fluoroquinolones are restricted
for use in children due to the possibility of mutagenesis
and cartilage abnormalities, and they are not recom-
mended during pregnancy, except as second-line therapy

TABLE 2. Pharmacokinetic and pharmacodynamic parameters of fluoroquinolones?.

Fluoroquinolone Cimax (1g/mL/70kg) AUC4 (ng*h/mL/70Kg) Cinax/MIC AUC,./MIC
Ciprofloxacin (250 mg) 1,5 5.75 1-2 10-20
Ofloxacin (400mg) 4 48 2 24
Levofloxacin (500mg) 6.21 448 5-7 40-50
Sparfloxacin (400mg) 1.18 33 2 40
Gatifloxacin (400mg) 342 30 84 68
Moxifloxacin (400mg) 4.34 39.3 9 96

Crax : maximum concentration in serum, AUC: area under curve, MIC: minimum inhibitory concentration.
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for MDR-TB in that setting?.

Drug interactions between fluoroquinolones and
other antituberculous drugs are infrequent, although a
recent study has shown potentially serious interactions
affecting gatifloxacin and rifampin concentrations. When
these drugs are administered together gatifloxacin levels
increase and rifampin levels decrease'. Fluoroquinolone
absorption may be reduced when co-administered with
antacids. Older fluoroquinolones have an excellent safety
record in long-term therapy, as has also been suggested
for moxifloxacin?.

CLINICALTRIALS

Clinical trials on the use of fluoroquinolones in the
treatment of TB have focused on shortening the first-line
therapy regime and on improvement of MDR-TB treatment.
In a clinical trial in India, which evaluated the possibility
of treatment shortening, patients with TB were assigned
to four treatment groups all of which received ofloxacin.
As no standard therapy group was included in the study,
the interpretation of the results was limited. However, the
rate of sputum conversion at 2 months ranged from 92
to 98%, which is superior to that achieved by the classical
regime. Even more impressive was the very low relapse
rate. Patients who received daily isoniazid, rifampin,
pyrazinamide, and ofloxacin for 3 months, followed by
twice-weekly isoniazid and rifampin for 1 or 2 months,
experienced a 2-4% relapse rate in the first 2 years after
the completion of treatment. No increased incidence of
adverse reactions was observed'.

Several clinical trials have been reported in the lit-
erature concerning the role of fluoroquinolones in the
treatment of TB'?2 According to a recent meta-analysis
of 11 randomized controlled trials comprising a total of
1,514 patients, no statistically significant difference was
observed in relation to cure, treatment failure and clinical
or radiological improvement when first-line drugs were
replaced by a fluoroquinolone (ciprofloxacin, ofloxacin
or moxifloxacin). The substitution of ciprofloxacin into
first-line regimes was associated with a higher incidence
of relapse and longer time to sputum conversion'®%,
Addition of levofloxacin to the classic regime had no
effect. Based on these findings, there is currently no
justification for the substitution of a fluoroquinolone
for first-line drugs or the addition of a fluoroquinolone
to the standard regime®.
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It is evident that new, well planned clinical trials are
needed to assess the role of fluoroquinolones in the
treatment of TB. Gatifloxacin and moxifloxacin are being
studied in phase Il and/or Il trials on the shortening of
treatment duration for active, drug-susceptible pulmo-
nary TB. These compounds are being examined more
closely than any other drug in the treatment of TB and
are being tested in combination regimes in which they
replace ethambutol or isoniazid'. In a completed phase Il
study the sputum of patients who received gatifloxacin
or moxifloxacin instead of ethambutol cleared more
quickly than that of patients receiving conventional
therapy or a regime that included ofloxacin, although
the overall rate of sputum conversion at 2 months was
notimproved?'. These results were confirmed by another
study with moxifloxacin®. The ability of gatifloxacin or
moxifloxacin to substitute ethambutol, or to shorten the
duration of treatment to 4 months is now being tested
in phase lll trials'. It has been shown that substitution
of moxifloxacin for isoniazid shortens the duration of
therapy much more effectively than does substitution
of moxifloxacin for ethambutol®. Moreover the combi-
nation of moxifloxacin and isoniazid is not antagonistic
and there is even a suggestion that moxifloxacin might
increase the activity of isoniazid®.

Concerning MDR-TB, in a retrospective study improve-
ment of the cure rate (75% vs 56%) and reduction of the
mortality rate (12% vs 22%) were observed in the period
1984-1998 in comparison with the period 1973-1983. This
improvement was attributed to the implementation of
surgical methods and the use of fluoroquinolones in
the treatment of MDR-TB, especially in older patients?.
Fluoroquinolone use was associated with significantim-
provement in survival*. In a comparative study between
ofloxacin and its active S(-) enantiomer, levofloxacin, the
latter was found to be more efficacious than the former
when incorporated into MDR-TB regimes?®. It is evident
that the role of fluoroquinolones is much better estab-
lished in MDR-TB than for susceptible TB. According to
the ATS/CDC guidelines of 2003° fluoroquinolones should
be used for:

® Prophylactic treatment of individuals who have been
exposed to MDR-TB

¢ Treatment of MDR-TB

® Empirical treatment of TB in areas with high rates of
MDR-TB, and

® Patients receiving the conventional regime who
present severe adverse reactions>',
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FLUOROQUINOLONE RESISTANCE

As mentioned above, fluoroquinolones target bacte-
rial topoisomerases Il and IV. Unlike most other bacterial
species, M. tuberculosis includes only topoisomerase |l
and lacks topoisomerase IV. Moxifloxacin has a predilec-
tion for topoisomerase Il, which may explain, at least in
part, the stronger bactericidal activity of moxifloxacin
compared with ciprofloxacin, which binds preferentially
to topoisomerase IV*%. Topoisomerase Il or gyrase is a
tetramer that consists of two A and two B subunits which
include areas of interaction with the fluoroquinolones.
These areas are encoded by the DNA regions QRDR.
Mutations within the QRDR have been identified that
are associated with fluoroquinolone resistance. The most
common mutation is a substitution at codon 94 of the
subunit A gene. Many mutations have been reported
and it appears that different substitutions cause differ-
ent levels of resistance?. Resistance level appears to be
related to the number of mutations since single mutations
are associated with low-level fluoroquinolone resistance
whereas bacteria with high-level resistance generally
have two mutations??. Thus, high-level resistance to
fluoroquinolones appears to be generated in a stepwise
process of additive mutations?". Mutations in the same
area have also been associated with hypersusceptibility
to fluoroquinolones?.

It is apparent that M. tuberculosis resistance to fluo-
roquinolones occurs primarily due to mutations in the
QRDR of gyrase A gene. However such mutations are not
found in all patients with fluoroquinolone resistance. In
fact only 42-85% of resistant M. tuberculosis isolates have
mutations in gyrase A QRDR and to date, no isolates
have been associated with gyrase B QRDR mutations.
Other mechanisms that may account for fluoroquinolone
resistance include mutations in areas other than QRDR,
decreased cell wall permeability to the drug, drug inac-
tivation, or an active drug efflux pump?%,

When M. tuberculosis is sequentially challenged with
increasing concentrations of fluoroquinolones, stepwise
resistance occurs and these mutations appear to map
the gyrase gene. However, eventually a concentration is
reached at which no mutantis recovered. The term “mutant
prevention concentration” (MPC) has been proposed as
a new measure of antibiotic activity that is indicative of
the drug concentration above which resistant colonies
are no longer recoverable when over 10" cell are plated?.
Of the first-line antituberculosis agents, none achieves
human Cmax levels that exceed the MPC, in contrast to
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moxifloxacin and gatifloxacin. According to MPC, cipro-
floxacin is the least active fluoroquinolone with a very low
AUC/MPC ratio (Table 3)%°, which is clinically significant
as the emergence of resistance is far more likely when
ciprofloxacin is included in the regimen rather than the
other fluoroquinolones.

As fluoroquinolone susceptibility is not assessed
routinely, the prevalence of fluoroquinolone resistance
in M. tuberculosis is unknown, but several recent studies
are concerned with the emergence of resistant clinical
isolates?3%3', The significance of M. tuberculosis resist-
ance to fluoroquinolones is underlined by the fact that
ciprofloxacin failure does not appear to be due to poor
bactericidal activity but to rapid emergence of resistance at
the doses used clinically *2. In the Philippines, ciprofloxacin
resistance increased from 13.3%in 1989 to 1994 to 51.4% in
1995 to 2000, mainly because ciprofloxacin was often the
only effective drug in the regimen used for the treatment
of MDR-TB*. Emergence of fluoroquinolone resistance
in MDR M. tuberculosis strains is possible, and decisions
concerning the treatment regime in these cases should
be made with caution?*'*, Concerning moxifloxacin,
the currently recommended dose of 400mg is likely to
suppress the emergence of resistance in 60% of patients,
whereas a much higher percentage (86-93%) would
achieve this goal with 600-800mg/day. Whether these
doses are well tolerated remains to be seen’.

While there have been no reports of cross-resistance
between fluoroquinolones and other classes of antitu-
berculous agents, cross-resistance is observed within
the fluoroquinolone class. Fluoroquinolone resistance is
primarily seen as a result of in vivo selection of a fluoro-
quinolone-resistant mutant subpopulation, and therefore
emergence of resistance is associated with their previ-
ous use. The time needed for acquisition of resistance

TABLE 3. Area under the curve (AUC)/mutant prevention
concentration (MPC) ratio of fluoroquinolones against
Mycobacterium tuberculosis®.

Fluoroquinolone AUC../MPCso AUC/MPCyo
Ciprofloxacin 6-38.5 24-154
Levofloxacin 747 29.9
Gatifloxacin 75 30
Moxifloxacin 98.2 327

AUC,: total area under the curve, MPCs,: mutant prevention
concentration when 50% of the strains were considered, MPC
90: Mutant prevention concentration when 90% of the strains
were considered.
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varies, but it has been suggested the resistant strains
can develop after courses of treatment shorter than 2
weeks?3*, Because of this, the decision to administer a
fluoroquinolone for community-acquired pneumonia
when there is a possibility of TB is critical. Recent studies
have demonstrated that initial empirical therapy with a
fluoroquinolone in presumed bacterial pneumonia which
was finally diagnosed as TB was associated with delay in
the diagnosis and a worse outcome of the TB33¢, After
empirical use of fluoroquinolones (mainly ciprofloxacin)
for 1-3 weeks, 11% of M. tuberculosis isolates became re-
sistant®. In areas with high TB incidence, therefore, when
fluoroquinolones are to be used, pulmonary TB should
be considered and careful microbiological evaluation for
M. tuberculosis should be performed®.

CONCLUSIONS

Fluoroquinolones are a new and important alternative
drug category for the treatment of TB. In order for them
to be used appropriately the following points should be
kept in mind:

® Currently fluoroquinolones are used as antituberculous
agents in MDR-TB and, to a lesser extent, in the case
of severe adverse reactions to the conventional
antituberculous regime.

¢ In the majority of cases of TB the current conventional
treatment regime is successful. Fluoroquinolones are
not included at present in the first-line treatment of
TB, although that might change in the future, in order
to shorten treatment duration.

® The newer fluoroquinolones moxifloxacin and gati-
floxacin have been shown to exert better activity and
are associated with a lower probability of emergence
of resistance.

e Ciprofloxacin should not be included in the treatment
of TB because emergence of resistance is probable,
due to pharmacokinetic and pharmacodynamic pa-
rameters.

¢ The appropriate use of fluoroquinolones in the treat-
ment of TB and for community-acquired pneumonia is
of critical significance, since with uncontrolled use the
emergence of resistance might render this important
group of antimicrobial compounds useless.
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MEPIAHWYH. MNepypdgetal mepimtwaon VEAPRG Yuvaikag, Hovayxng,
Tov TPOoABE 0T0 VOGOKOEIO Adyw EUMTUPETOU GUVOSEVOLIEVOL Ao
£VTOVa N €161KA CUPMTTWHATA, YEVIKEUEVN apBpalyia Kot o{wdeg
£pLONUa. Mapd TNV ATurn aKTIVOAOYIKN EIKOVA N TPOGEKTIKA AN
TOU LloTopIKOU LT P&E KaBoPIoTIKA yia T Sidyvwon Kot Ogpaneia
™G aoBevolg, n omoia émacye and pia pn cvvnOiopévn Aoipwén
yta tv eAAnvikn emkpartela, Tnv Kokkidiopukwon. H KatdAAnAn
OepameuTikn aywyn RTaV APECA ATOTEAEGUATIKN OTNV KAIVIKOEP-
yaotnptakn Betiwon tng acBevolc. H tpletii¢ mapakolovOnon
bev é6e1ée umohemopeveg BAAPeG 1 Siatapayég. Mveiuwy 2008,
21(4):402-406.

EIZATQrH

H KokkiSlopUkwon gival pia HUKNTIACLIK VOGO TTou o@eileTal o€ SUo
€i6n Tou yévouc kokkidlopuknta, ta C. immitis (mpwnv CA group) kat C.
posadasii (mpwnv non- CA group)"2 H vooocg evdnpuei otnv voTioduTIKA
ApepIKA Kal o€ TTEPLOXEC TOU MEEIKOU KAl TNG KEVTPIKAG KAl VOTIAC AUEPIKNAG,
OTIOU Ol XEIHWVEG EivVaL ATTIOLKAL TO XWUA AAKAAIKS*4. [ePIOTATIKA TNG VOTOU,
EKTOG TWV VONUIKWV TIEPIOXWY, OXeTI(ovTal Katd kavova pe Ta&idlad ) pe
METAPOPA LAIKWV ammd auTéc’.

O1 Ta€I01WTEC TTOU EMOKEMTOVTAL TIG TTEPIOXECG TTOU eVONEL 0 PUKNTAC,
€U@aviCouv TNV TIVEVUOVIKH Hop®N TNG VOooU dTav EloTIVEUCOUV apBpo-
kovidla - evboomdpla tou Coccidioides immitis.

Ol popég TTou pmopei va epgavioTei eivat: a) n NMpwTtomadrg mveupoviKn
) n Xpovia mveupovikr y) n Peupatohoyikn kai 8) n Ataxutn.

MEPITPA®H NEPINTQXHX

Nuvaika nAtkiag 21 etwv, povayn, mpoonABe oto Tuua Enelyéviwv
Meprotatikwyv (TEM) Tou voookopeiou pag mapamovouuevn yla TTUPETO
and SdekamevOnuépou péxpt 38°C, KUPIWG TIC ATTOYEVHATIVEG WPEC, TTOU
ouvodeudtav amod Enpd Prxa, VUXTEPIVEG EPIOPWOELS KAl €VTOVN KATABOAN
Suvdapewv. Ao To TPOGPATO I0TOPIKO SlamoTwOnKe anwAela fAapouc Kat
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apBpalyiec. Tpelg NUEPES PETA TNV Eévapén TOU TTUPETOU, N
aoBevn¢ mapouaiace aipvidlo Bwpakikd alyoc aplotepd
IOV EMAEIVWVOTAV LIE TIC AVOTIVEUOTIKEC KIVATELC, VW EMTA
NUEPEC apyodTePa EPPAvIoe e€AVONUA OTIC KVAES TOU
TUmou Tou o{wdoug epuBUATOC. ATIO TO ATOMIKO IGTOPIKS
bev avépepe KATI TO TABOAOYIKO, Sev TAV KATIVIOTPLA KAl
g€ixe aQOoOIWOEl 0TO LOVAXIOUO ATIO TIEVTAETIAC.

tnv KAWVIKN €€TAon, amokaAupOnke Taxumvola (28
avamvoEG/AenTo) xwpig maboAoylkoUg AXoUG amod Tnv
0KPOAGCN TOU AVANVEUCTIKOU, Taxukapdia (120 o@./Aento)
ME EUKPIVEIC Sy, S; Kat amouaia YnAaenTtwv Aeppadévwy. H
KOWALA ATAV HAAAK LE PUGIOAOYIKOUG EVTEPIKOUC XOUG
KAl To ATap Kat o omAnvag aynAdenta. TEAOG UTTHPXE ap-
@OoTEPOMAEUPO 0{WwdeC epUBNUA oTIC KVAUES (Etkova 1).

H aktivoypagia Bwpakog ameikoviCe ma Sioykwon
NG aplotePnG TUANG kat S1nBnon mapamnulaia aplotepd
(Eikova 2).

H aoBevnc e10rixOn otnVv MNveupovoloyikr KAWVIKK.

ATIO TOV APYXIKO EPYACTNPLAKO EAEYXO TNG EICAYWYNS
BpéOdnkav: Aeukd atpoopaipta 13500/mm?3 (moAup. 75,2%,
Aepg. 14,9%, povok. 8,3%) Ht 36.1%, Hb 11.9gr/dL, Plt
421000/uL, TKE 70mm/h, odkxapo 88 mg/dL, oupia 19
mg/dL, kpeativivn 0,5 mg/dL, CPK481U/L, LDH 162 IU/L,
SGOT 15 1U/L, SGPT 8 IU/L, K 4.3 mEqg/L, Na 143 mEqg/L.H
YEVIKH oUpwv ATav Xwpic maBoloyikd euprpata.

H avdluon twv agpiwv aipatog £dei€e nma umofuyo-
vatpia (pO2: 72mmHg,) pe pCO,: 36mmHg, kat pH:7,44.

H aoBevric unmoAnROnke oe afovikn Topoypagia Bwpa-
KOC 0TnVv omoia mapatnpriBnke mveupovikn diribnon oto
KOPU@AIO TUAHA TOU apIoTEPOU KATW AofoU e PEPIKO
agepofpoyxoypappa, 5opuPoPoUC OTIKTOUE 6{OUG CAPWE
Kl a0a@w¢ apopt{OUEVOUE TTOU KATA TOTIOUG CUVEPEQY,
Kal Tapoucia SIoYKWPEVWY Aeu@adEévwy 0TV aploTepn
TUAN (Eikdva 3).

Baoilopevol otov amoyeupativé upeTd amd dekamev-

EIKONA 1. Olwbec eplBnua Kvnuwv.
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Onuépou, TIC EPISPWOELC, TNV £vTovn KaTaBoAr Suvdapewv
kat to o{wdeg epLONUA, o cuVSLVACUS P TNV NAKia Kal Ta
OKTIVOAOYIKA Euprpata mOavoloynoaiE Tn puUaTiwon
(Tbc) oav mo mBavn didyvwon Kat Xopnynoape avTipu-
patikn aywyn (Pupaumikivn, looviadion, Mupalivapuion,
EBapBoutdAn), evw mapdhinia otn Siagopikn Siayvwon
oupmnePNAPBape OAeC TIg mabroel mou cuvodevovTal amd
olwdec epuBNUa OTTWC:

* |SlomaBéc o{wdeg epLBNUa

® STPEMTOKOKKIKN Aoipwén

® Noipwén amé Mukomiacua

® Odppaka

e Qupuatiwon

® Yapkoeidwon

® OAeypovwdng vOoo¢ TOU EVTEPOU

® KoKkISIopMUKwaoN

Me Bdon T mpoavagepoOueveg TABAOEIC O pya-
otnplakdg €Aeyxog mepleAdufave upativoavtidpaon
Mantoux, ASTO, IgM yia pukémAaopa, Ra test, ACE, ANCA,
Oupeoeldikog éheyxoc, HbsAg.

‘Eyive opBaApoloyikn ekTiunon n omoia dev avédeile
katt maBoAoyiko, umepnxoypdenua kapdidg To omoio Atav
(PUCLONOYIKO Kal UTIEPNXOYPAPNHA KOWAag TToU emiong
NTav QUOLoAoYLKO. Ta amoteAéopata amd TG Tapamdvw
e€etdoelc mou {nTrBnkav rTav guotoloyikd. H pupaTi-
voavtidpaon Mantoux ATav apvnTiKh .

Mapd TNV avTIQUPATIKA aywyr) TIG EMOUEVEG MEPEG N
aoBevig mapouaiaoe emdeivwon TS KAIVIKAG TN EIKOVAC

EIKONA 2. Aktivoypagia Bwpakog eloaywync.
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ME €mitaon g kakouxiag kat katafoArig Suvdauewv - n
a00gevnc pe TOAU peyaAn SuokoAia urmopoUoe va onKwoOEi
amé 1o KpePati - mapatnpriBnke &€ GUVEXION TOU TTUPETOU
Kal Twv apOpaiylwv.

MeTd and emavelAnppévn Kat avaiutikotepn AfYn

- i

EIKONA 3. Afovikr Topoypagia Bwpakog elcaywync.
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TOU 1O TOPIKOU SlamoTtwOnke 6Tt N aoBeviiq ixe Ta&IOEPel
TIPO PNVOG 0TNV AUEPIKR, KAl GUYKEKPLUEVA oTnV Apt{ova,
OTIOU TTAPEUEIVE VIO TPLAVTA NUEPEG.

Me Bdon mAéov to véo auto dedopévo (otn meploxn
evONnUEl 0 KOKKISIOPUKNTAC), TNV apvnTIK Mantoux, Tnv
KAWVIKA emOEivwon uTTd avVTIPUUATIKA Aywyr KAl TN GUW-
Batr KAVIKH KOl AKTIVOAOYIKT] EIKOVA YIA KOKKISIOUUKWOT,
S1aKATINKE N AVTIQUUATIKN aywyr) Kal xopnynonke avTi-
MUKNTIOOLKA aywyn Ye @AoukovaldAn 200mg x 2/H.

ZUYXPOVWE OTAAONKAV 0POAOYIKEG EEETATEIC IO TNV
aviyveuon TnG HUKNTIACIKAG Aoipwéng 100 og KévTpo
TOU E0WTEPIKOU 000 Kal o€ eEIOIKEVPEVO EPYATTPLO
Tou mavemotnpiou Tng Kahipdpviag. H avtandkpion otnv
Beparneia fTav evtunwolakn. Amo tnv deUtepn nuépa n
aoBevnc amupéTnoe oTadlaKdA Kal ypriyopa avEKTNOE TIG
Suvapelg tng, evw ol apBpalyieg kat o o{wdeg epLONUA,
uroxwpnoav oTig endpeveg Suo edopddec.

Niyeg nuépec apyotepa, pOe n epyacTnplakn €mi-
BeBaiwon tng Stayvwonc. O oloTIKOG ENeyXOG PE TN
pé€BoSo NG avooodidyuong £édwoe BeTIKA avTiowuaTa
IgM kat IgG évavti Coccidioides sp. O TOGOTIKOG ENEYXOG E
N Hé€B0b0 oLVHEONC TOU CUPMANPWHATOC NPEBE BETIKOC
évavtl Coccidioides sp. O TiTho¢ 010 TPpWTO Seiypa tav
1:4,010 6eUTEPO1:8 0TO TPiTO 1:2 YIa VA apvNnTIKOTIOINBE(
META amo €61 urvec. O éheyxog pe TNV aAucldwTtr avti-
Spaon moAupepiopou (PCR) évavti tou Coccidioides sp
nrav emiong, OeTikdC.

Juvexiotnke n @AoukovaldAn oe Socohoyia 200mg
X 2/H ywa 1 pyva, 100mg X 2/H yia 1 pyjva kat 100mg
X 1/H yia 1 prjva. H Sidpkela Kat n amokApdkwon tng
Bepaneiac facioTnkav oTNV MTWTIKN TTOPEia TOU TiTAOU
TWV avtiowpdtwy évavtt Coccidioides sp.

MeTd amd Tpia xpovia n KAVIKA Katdotaon givat dplotn
Xwpic urmoAeimoéueveg PAABeC N Siatapaxéc (Eikova 4).

2YZHTHZH

H KokKiS1opUKwaonN €ival pia JUKNTIOoIKT) vOOOC TToU
mpwtoavapépOnke to 1892 otnv ApyevTivry, Kal oQei-
Aetat og duo €idn Tou yévoug kokkiSlopuknta, Ta C. im-
mitis (mpwnv CA group) kat C. posadasii (npwnv non- CA
group) pe uPnAn Aotpoydévo dpdon kat MUAn elc6dou
TO AvVaMVeUOTIKO Kal To 6épud2 H vooog evonuei otnv
voTIOSUTIKN AUEPLKN Kal O€ TIEPIOXEG TOU Me€ikou kat
TNG KEVTPIKAG Kal VOTIOG APEPLKNG, OTTOU Ol XEIMWVEG
€ival ATTIOL KAl TO XWHA aAKaAIKO**, H €Trola emimtwon
otnv Apepikn urtohoyiletal o€ 150.000 TIEPIMTWOELG OTIC
Hvwpéveg MoAiteiec Auepikic’. MeploTtatika tng vooou,
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EIKONA 4. Afovikn Topoypagia Bwpakog éva prva JeTd amo
v évapén Bepaneiac.

EKTOG TWV EVONUIKWY TIEPLOXWYV, oXETICOVTAl KATA Kavova
pe taidlad ) e peTagopd UNIKWY armd autéd’. X autd,
TumIKA N S1dyvwon TiBetal kaBuotepnuéva kabwg dev
UTTApxEL amod TNV apxn n umoyia piag tétolag Aoipwéngs.
Kdti avaloyo cuvéRn kal otn TIEPITTTWON TTOU TTAPOUGI-
adetal 61ou aApXIKA AVTIMETWTTIOONKE oav TTVEUHOVIKNA
Qupatiwon.

H KokkiSl1opUKwon mpokaAeital amo tnv €l0Tvor Twv
apBpokovidiwv i Tn SladePUIKN EUPUTELCTH TOUC OTOUG
10ToUC. Tumikd n véoog mapouacidlel Suo e€ApoElC Tn-
oiwg otnv Aptldva, pia Tnv dvolén Kat pia oTo TEAOG Tou
KaAokaiptov, kat pia é€apaon otnv Kahipopvia, oTo TEAo¢
Tou KaAokaiptol?. H acBeviq pag mapépelve og povaoThpt
™G Aptldva yla éva priva amo Ta Héca XenTepfBpiou £wg
Ta péoa OktwRpiou. AtydTtepa MEPIOTATIKA UTTAPXOUV
OTOUC UYPOUC KAl UE AlYOTEPN OKOVIN HUAVEC'Y™,

Ot Hop@EG TTOU UTTOPED va pgavioTel i vOoo¢ sivat:
a) n MNpwTtomabn¢ veupovIKN, B) N Xpdvia TIVEUUOVIKT),
y) n Pevpatoloyikn kat 8) n Atdxutn. H eilonvon twv
apBOpokovidiwv TPOKAAEl TNV TPWTOTABN TIVEUUOVIKH
Kokkidl1opukwon. Xto 60% Twv MEPIMTWOEWY UTIAPXOUV
ENAXLOTA WG KOBOAOU CUUTTTWUATA ATTO TO AVATIVEUCTIKO,
€V 070 40 % n vOOOC Eival CUUTTTWHATIKH HE £Va UEYANO
€0POC CUUTITWHATWY, ATTO AUTA TNG ATTANG {woNng HEXPL
NG mveupoviag . Ta cupmtwpata cuvibwg apyilouv 7
ME 21 NUEPEC PETA TNV €loTTVON TWV apBpokovidiwy, Kal
neptAapfdvouv mupeTd, Brixa cuviBWC PN TAPAYWYIKO,
Bwpakikf ducpopia, adlabeacia Kal eUKOAN KOTIWON’.
Mapduola cupntwpata ixe kat n acOevig pag £va priva
peta 1o taidt tng otnv B Apegpikn.

210 10 — 50 % Twv acBevwv gupavifetal e€avonua,
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KaTd kavova o{wdeg epubnua, aAAd kat ToAUpopP®O 1
To&IKO £pLONUA®. To olwdeg epUBNUA gival N KAACIKN
Sepuatiki ekONAWGN TNG VOO0 OTIC EVONUIKEG TTEPIOXEC
Kal TTPoYVWOoTIKA Seix Vel WKkpdTePO Kivouvo yia Slacmopd
TN VOOOU, LIA KAl CUVOEETAL UE TNV AVATTTUEN KUTTAPIKNG
avooiag.'*'

To 25% TWwV TIEPIMTWOEWV TTIPWTOTTAO0UG TVEUO-
VIKNG Aoidwéng €Xel TNV KAVIKK €LKOVA TNG TTVELHOVIAG
NG KOWVOTNTAG, UE TTAEUPITIKO AAYOC, BriXa, cuvABwWE pn
TTAPAYWYLIKO, TUPETO, apBOpalyieg kat pualyieg. H véoog
pmopei va e§ehixBei oav xpovia mveupoviki Aoipwén,
18laitepa 0 AVOOOKATEOTAAUEVOUG I O GaKkyapodia-
BnTikoug aoBeveic'>,

Ta aKTIVOAOYIKA EUPHATA OTNV TIPWTOTABK TTVELUIO-
VIKA Aoipwén givatl pn €181kd, OMTWE TUNUATIKES 1} 0lwSEIC
OINBnoelg, S1oykwon MUAaiwWV AepPadévwy Kal UIKPEG
TAEVPITIKEC GUANOYEC. To 5% Twv acBevwv gugavilel
o(id1a, KOINOTNTEG, BPOYXIEKTAOIEG KAl EMACBECTWOELG. H
mapoucialdpevn TEPIMTWON €ixe CUPPBATI) AKTIVOAOYIKN
€IKOVA. ZTN XPOVIA TIVEUUOVIKH HOP®I) Ol KOINOTNTEG Kal
n ivwon eival mapOpoLEG YE TIG TTAPATNPOUUEVEG OTN
QUUATIWON Kal 0TNV IOTOTIAAC WO

Alaomiopd Tng vooou (Alayxutn pop®r ) urohoyiletal
ot cupPaivel og AMiydtepo amd 5% TwV CUUTTTWHATIKWY
a0Bevwv Kal og MiyoTePO amd 1% OAwV TWV TIEPITTTWOEWV.
Mmopei va cupBei prveg N xpovia HETA TNV TpwTomadn
Moipwén®. AcBeveic mou AapPdavouv KopTikoBepareia,
avtl- TNF mapdyovta, xnueloBeparneia epgaviouv mo
ouxvd diacmopd TnG vooou, oAU TEPIOCOTEPO OUWG
n teleutaia agpopd acbeveic oToug omoioug mdoxel n T
KUTTOPIKN avooia.'?™

H mpoooln twv apBpwoswv (PEUPATONOYIKH LoP@H)
nmpokalei vpevitida. H apBpwon tou yévatog gival n
ouXVOTEPA TTPOCBAANOEVN KAl AKOAOUBOUV Ol AYKWVES
KOl Ol TTNXEOKAPTTIKEG >,

Amo Ta EpyaoTnPlakd eupripata, n auénuévn taxutnta
kaBilnong kat n nwaotvoiAia givat auTtd Tov anavtwvTal.
Ta IgM avtiocwpata aviyvevovtal péoa o pia (50% twv
TIEPUTTWOEWV) £WC TPEIC ELSOUASECS (90% TWV TIEPIMTWOE-
wv) amé Tnv mpocoAr. Ta lgG avtiocwpata aviyvevovtal
n Seutepn pe TpiTn €fSouada TNE VOoOU 1 KAl PAVEC
apyotepa. O Tithog Twv IgG cuvdéetal pe T cofapo-
™nTa ¢ Aoipwénc®. Yynhoi tithot >1:32 umodnAwvouv
oof3apr mMveupoviki vooo i Slaocmopd authc. Xtn Sikn
pag mepintwon o TiThog oTo mpwto deiyua Atav 1:4, oTo
OeuTepO 1:8 01O TPITO 1:2 yIa va apvnTIKOTTOINOEL PETA Ao
€&1 unveg, yeyovog mou orjpalve pia pETplag Baputntag
KAWvIKA Stadpour Tng vooou.

Y€ ACUPMTWHATIKOUG aoBeveic Sev amaiteital O¢-
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parmeia.’ Napdauetpot mou umodnAwvouv cofapotnta
NG voéoou Kal CUVETTIWG avAykn yla Beparneia gival o
TIUPETOG yla TIEPIOCOTEPO AMO £va UrvaA, Ol VUXTEPIVOI
16pwTeC SlApKelag PeEYaAUTEPNG TWV TPLWV ERSoUAdWY,
n anwAela Bapoug peyalitepn tou 10%, N euuévouca
muAaia AeppadevomndBela, ol HEYANEC 1} ALIPOTEPOTIAEL-
PEC TIVEUMOVIKEC SINBR oI, Kat Tithog IgG >1:16.1"° Katd
AA\oug epeuvnTEC, ONOL Ol CUMTITWHATIKOL acBeveic Ba
npEmel va Adfouv Bepameia . Xtn SiIkn pag mepintw-
on n aoBevng kpiBnke ot émpene va Aafel Bepameia
ASYyw NG évtovng cuumtwpatoloyiag kat 1dlaitepa Tou
TIAPATEIVOUEVOU EUTMTUPETOU KAl TNG EKOECNUACHEVNG
katafoAng Suvapewv.

H Bepamneia Tng mpwtomaboug mMveVUOVIKAE AoiHwENG
TUTTIKA YiveTal pe amd Tou otopatog aloheg, o doon
200- 400 mg nuePNoiwg yia 3-6 pAvec®71°, Ztnv acbevn
pag xopnyriOnke Tpipnvn pelovpevn Beparneia pe @Aou-
kovaldAn pe BAon TNV MTWTIKI TTOPEIA TOU TITAOU TwWV
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AVTICWHATWY Kat TNV €ANENPN TWV CUUTTTWUATWV.

H apgotepikivn B xpnopomolgital pévo oe cofapég
Molpwéele® kat otnv KUNon kabwg ot aldleg pmopei va
TIPOKAAETOULV TEpATOYEVEDN. H BvnToTnTa €ival €aipeTikd
oTavia oTnv MPWTONaln MVEUUOVIKH Aoiuwén.

SUPTTEPACHATIKA, N KOKKISIOpMUKWON €ival vdoog Tou
OMO KAl CUXVOTEPA S1AYIYVWOKETAL EKTOG TWV EVONUIKWV
TIEPLOXWV, AOyw TG avénong tou Ta&1d1wTikol TouplopoU
OTIC MEPEC MAG. 2€ AUTEG TIC TIEPITTWOELG OUVABWG N
Sidayvwon kaBuotepei kaBwg dev TiBeTal n umoYia NG
vdoou apxIkd. MNa autolg Toug Adyoug, ol TAEISINTEG OTIC
EVONUIKEG TTEPIOXEG TIPETIEL VA EVNLEPWVOVTAL YIA TOV
Kivouvo voonaong Kal 6ol ol ylatpoi va ival evrpepol
yla T CUUTTTWHATA KAl ONUEIa TNG VOOOU.

BIBAIOTPADIA

(BAéme ayyAIKO Keipevo)



Case Report

A rare infection of the respiratory system
with erythema nodosum in a young nun

Antonis Antoniadis,
Pavlina Stogiou,

Dimitris Bobotas,
Aikaterini Mitka,

Stavros Trifon,

Chrysoula Karagiannidou

General Hospital of Serres, Pneumonology
Clinic

Key words:

- Erythema nodosum
- Coccidioidomycosis
- Coccidioides immitis

Correspondence:

Antonis Antoniadis,

Pneumonology Clinic, General Hospital of Serres
Tel: 23210 94607, Fax: 23210 94624

SUMMARY. This is a case report of a young woman, a nun, who
presented with fever, arthralgia, intense non-specific symptoms
and erythema nodosum. Despite the non-typical radiological
features, the careful review of her medical and personal history
was decisive for the diagnosis and treatment. The patient suffered
from Coccidioidomycosis, which is a rare infection in Greece. The
appropriate treatment led to immediate clinical and laboratory
improvement. The three-year follow-up did not show no any residual
lesions or disorders. Pneumon 2008; 21(4):407-411

INTRODUCTION

Coccidioidomycosis is a fungal infection caused by the two species of
the genus Coccidioides: Coccidioides immitis (CA group) and Coccidioides
posadasii (non-CA group)'2. Coccidioidomycosis is endemic in the south-
western United States and locations in Mexico and Central and South
America, where the winters are relatively mild and the soil is alkaline®*. The
disease in non-endemic regions is typically related to travel” or to exposure
to fomites from the endemic areas®.

Travellers to the endemic areas contract the pulmonary disease when
they inhale arthroconidia-endospores of C. immitis.

Coccidioidomycosis can appear in various forms: acute primary pul-
monary disease, chronic pulmonary disease, rheumatoid disease and
disseminated disease.

CASE REPORT

A 21 year-old woman, who had been a nun for the past five years, pre-
sented for examination at the hospital with fever of 15 days duration, up to
38° C, mostly in the afternoon, a nonproductive cough, night sweats and
fatigue. Weight loss and arthralgia were ascertained. Three days before
the onset of fever she experienced an acute thoracic pain on her left hemi
thorax that worsened with respiratory movements. Seven days later an
exanthem developed on her shins, diagnosed as erythema nodosum. She
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had a negative medical history and she did not smoke.
Clinical examination revealed tachypnoea (28 respira-
tions/minute) without pathological pulmonary sounds,
tachycardia (120 beats/minute), clear S, S; sounds and no
palpable lymph nodes. Her abdomen was smooth with
no masses and with normal intestinal sounds. The liver
and the spleen were not palpable. There were bilateral
lesions of erythema nodosum on her shins (Figure 1).
Chest X ray depicted a mild enlargement of the left
hilus and infiltrates adjacent to the left hilus (Figure 2).
The patient was admitted for further examinations in
the pulmonology clinic. The first laboratory tests showed:
WBC 13,500/mm? (neut 75.2%, lym 14.9%, mono 8.3%),
Ht 36.1%, Hb 11.9%, PIt 421,000/uL, ESR 70 mm/h, glucose

FIGURE 2. Chest Xray at the time of admition.
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88 mg/dL, urea 19 mg/dL, Creatinine 0.5 mg/ dL, CPK 48
IU/L, LDH 162 1U/L, SGOT 15 IU/L, SGPT 8 IU/L, K 4.3 mEq/L,
Na 143mEq/L. Urinary analysis was normal.

Arterial blood gas analysis showed mild hypoxaemia
(pO,: 72 mmHg), pCO,: 36 mmHg and pH: 7.44.

The computerised tomography (CT) of the chest re-
vealed pulmonary infiltrates at the top of the left lower
lobe with aerobronchogram, satellite punctate nodules
with both discrete and poorly defined borders, locally
confluent, and enlargement of the left hilar ymph nodes
(Figure 3).

Based on the afternoon fever, the sweats, the fa-
tigue and the erythema nodosum in combination with
patient’s age and radiographic evidence tuberculosis
was considered to be the most likely diagnosis, and for
that reason she was started on treatment with Rifabicin,
Isoniazid, Pyrazinamide and Ethambutol, but the differ-
ential diagnosis included the following diseases that are
accompanied by erythema nodosum:

¢ |diopathic erythema nodosum

e Streptococcal infection

® Mycoplasma infection

® Pharmaceutical erythema nodosum
® Tuberculosis

® Sarcoidosis

¢ Inflammatory bowel disease

® Coccidioidomycosis

Based on the differential diagnosis the laboratory
tests included: ASTO, IgM against Mycoplasma, Ra test,
ACE, ANCA, T3, T4, TSH, HbsAg.

Ocular examination showed no pathological findings.
Heart and abdomen ultrasonography were normal. All
the laboratory tests were normal. The Mantoux test was
negative.

Despite the anti-tuberculosis treatment, the patient’s
condition worsened, with deterioration of the fatigue and
malaise, to such degree that she was not able to get up
from her bed, while the fever and arthralgia persisted.

A careful review of her personal history revealed that
the patient had recently travelled in the United States,
where she had stayed for thirty days in Arizona, returning
a month before admission.

Based on her travel to this area, endemic for Coccidi-
oides sp., the negative Mantoux test, the deterioration of
her clinical condition despite anti-tuberculosis treatment
and the clinical and radiological findings that were con-
sistent with Coccidioidomycosis, the anti-tuberculosis
treatment was discontinued and fluconazole was admin-
istered in a dosage of 200 mg, twice a day.



PNEUMON Number 4, Vol. 21, October - December 2008

-

—

- i

FIGURE 3. Computer tomography at the time of admition.

Before the start of treatment, serological examinations
for mycotic infections were sent to a Greek laboratory
and to a laboratory of the University of California special-
izing in Coccidioides sp. The response to the treatment
was impressive. On the second day the fever dropped
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|
FIGURE 4. Computerised tomography after therapy.

and gradually the malaise and fatigue abated. The ar-
thralgias and erythema nodosum disappeared within
two weeks.

Both the laboratories confirmed the diagnosis of coc-
cidioidomycosis. The qualitative immunodiffusion method
detected IgM and IgG antibodies against Coccidioides sp.
The quantitative CF study for IgG showed a titer of 1:4 in
the first sample, 1:8 in the second and 1:2 in the third. It
became negative six months later. PCR examination was
positive for Coccidioides sp.

Fluconazole was continued in a dose of 200 mg twice
daily for a month, 100 mg twice daily for another month
and 100 mg once a day for one last month.

The duration and the cessation of the treatment were
based on the reduction of the antibody titers against
Coccidioides sp.

Three years later, the patient is in perfect clinical
condition, with no residual lesions or disorders.

DISCUSSION

Coccidioidomycosis is a fungal infection that was first
identified in Argentina in 1892'. It is caused by the two
species of the genus Coccidioides: C. immitis (ex CA group)
and C.posadasii (ex non-CA group)"2. Coccidioidomycosis
has a high infectious activity and the routes of entry of
Coccidioides sp are the respiratory system and the skin.
The disease is endemic in the southwestern United States
and locations in Mexico and Central and South America,
where the winters are relatively mild and the soil is alka-
line**. The annual incidence is estimated to be 150,000 in
the United States®. The disease in non-endemic regions



410

is typically related to travel® or to exposure to fomites
from the endemic areas’. In such cases diagnosis is often
delayed because the infection is not considered initially®.
This also happened in the reported case, which was initially
treated as pulmonary tuberculosis.

Coccidioidomycosis is caused by the inhalation of
arthroconidia, or on rare occasions after percutaneous
implantation of arthroconidia into underlying tissue.
Commonly, two peak periods of activity occur in Arizona
(spring and end of summer) and one occurs in California
(end of summer)°. The patient reported here stayed in a
monastery in Arizona for a month, from the middle of
September until the middle of October. Fewer exposures
occur during the wetter and less dusty months'®".

Coccidioidomycosis can appear as acute primary pul-
monary disease, chronic pulmonary disease, rheumatoid
disease or disseminated disease.

The inhalation of arthroconidia causes acute pulmo-
nary coccidioidomycosis. About 60% of clinical infections
occur with few or no respiratory symptoms and the remain-
ing 40% of patients that are symptomatic may present
symptoms ranging from “flu-like” to those of progressive
pneumonia®. Symptoms usually begin within 7 to 21 days
of inhalation of arthroconidia. Patients complain of fever,
nonproductive cough, chest discomfort, malaise and fa-
tigue. The patient presented here presented with similar
symptoms one month after her journey to Arizona.

Exanthemata develop in 10- 50% of patients, mostly
erythema nodosum, but also toxic erythema or erythema
multiforme™. Erythema nodosum is the classic presenta-
tion in endemic areas and is prognostically suggestive
of a low risk of dissemination, since it correlates with
development of cell-mediated immunity™°.

Pulmonary disease appears in 25% of cases, with pleu-
ritic pain, cough, usually nonproductive, fever, arthralgia
and myalgia similar to the symptoms of community-
acquired pneumonia. Chronic pulmonary infection can
occur, particularly in hosts who are immunocompromised
or those with underlying diabetes mellitus'>™.

The radiological findings are non specific in the acute
primary pulmonary disease, including segmental or lobar
infiltrates, hilar lymphadenopathy and small pleural effu-
sions. About 5% of patients may have nodules, cavitation,
bronchiectasis or calcifications. The reported case had
some of these radiological findings. Imaging studies de-
pict cavities and fibrosis in chronic pulmonary infection,
similar to those of tuberculosis and histoplasmosis.

Disseminated coccidioidomycosis is estimated to occur
in less than 5% of symptomatic patients and in less than
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1% of all infections. It may occur months to several years
after the primary infection®. This occurs in patients who
are immunosuppressed from treatment with high-dose
corticosteroid, anti-TNF and chemotherapy or, even more
often in patients with T-cell dysfunction'>™.

Coccidioidomycosis may affect the joints (rheuma-
tologic type) causing synovitis. The knees are the most
common joints involved, followed by the ankles and the
wrists'>',

Elevated ESR and eosinophilia may be seen in Coc-
cidioidomycosis. IgM antibody becomes measurable
within one (50% of cases) to three (90% of cases) weeks
of onset. IgG antibodies become measurable sometime
between the second and the third weeks of onset or up
to several months later. The titer is usually related to the
degree of infection®. Titers above 1:32 suggest severe
extrapulmonary disease or disseminated disease. In the
reported case the IgG titer was 1:4 on the first sample,
1:8 on the second and 1:2 on the third, and it became
negative after 6 months, which is consistent with a mild
clinical evolution of the disease.

Asymptomatic patients do not need therapy in most
cases®. Indicators of severe illness for which to consider
therapy of acute primary coccidioidomycosis include the
following: continuous fever for longer than one month,
night sweats for longer than three weeks, weight loss
of greater than 10%, persistent hilar lymphadenopathy,
large or bilateral pulmonary infiltrates, IgG titer >1:16'7"°.
However, some experts propose treatment for all symp-
tomatic patients'’"°. In the reported case, persisting fever
and significant fatigue and malaise indicated the need
for treatment.

Typical antifungal therapy for acute primary pulmo-
nary infection consists mainly of oral azoles, in a dose of
200-400 mg per day for three to six months®7, In the
reported case the patient received fluconazole for three
months. The duration and the cessation of the treatment
were based on the reduction of the antibody titers against
Coccidioides sp and the improvement of patient’s clinical
condition.

Ampbhotericin B is used only in serious coccidioidal
infection® and during pregnancy because the azoles
may be teratogenic. Mortality is extremely uncommon
in primary coccidioidomycosis.

In conclusion, coccidioidomycosis is quite often di-
agnosed lately in non-endemic areas, due to the current
trends of more frequent travelling. Diagnosis is typically
delayed in these cases because the infection is not con-
sidered initially. For these reasons, travellers visiting the
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endemic areas should be aware of the risk of acquiring
coccidioidomycosis, and doctors should be familiar with
the presenting signs and symptoms of the disease.
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MEPIAHWH. NMapovactialetal nepintwon cofapnig mvevpoviag tng
KOvOTNTAG, OPEINOPEVNG O XPUGi{ovTa OTAPUAOKOKKO, TIOU TAV
avOekTIKAG o pediKIAivn (MRSA), ue umapé&n yovidiwv lukF katlukS
kat mpwteivng Panton-Valentine-Leukocidin (PVL) o€ véa yuvaika
ue eEAeVOEPO ATOWIKO LOTOPIKO. H 00OV, META aMd MapaTeTapévn
£QAPHOYH UNXAVIKAG AVATIVORG KOl META a6 HaKPA voonAeia otn
ME® ka1 0T0 vOoooKoEio, gixe KaAn ékBaon, apol éafe cuvdvacud
AVTICTAQUAOKOKKIKWV avTIBloTIKWY. Mvetuwy 2008, 21(4):412-
416.

NEPITPA®H MNEPINTQXZHX

Mpokeltal yia yuvaika 44 etwv, n omoia mpoonABe tov lavoudpio 2007
0Ta e€WTEPIKA LATPEIN VOUAPXIOKOU VOOOKoUEiou EAANVIKOU vnolov, artiw-
pevn upeTod (Beppokpaaia péxpt 40° C), piyog, Prixa UE aipdupTa mTUEAD,
Taxumvola kal taxukapdia. H cupntwpatoloyia dpxloe mpo TpinuéPou,
Xwpi¢ n aoBevng va APel avtiBloTikd TEooepIG NUEPEG TIPO TNG €vapéng
TWV CUPTTTWHATWY TNG, N A0BEVAC TAPOUGIACE CUPNMTTWUATA YPIMITWOOUC
ouvOpoung. Aev ntav kamviotpla kai Sev gixe Ta€16eV0el ekTOC EANAdOC. Aev
Katavalwve alkooA kat ev A ave pappakeuTikn aywyr). H acBevnc xa-
POKTNPEIOONKE e FAON TO ATOMIKO AVAUVNOTIKO TNG W AVOCOETAPKNAG.

Me Tnv elcaywyn TNG 0To VOOOKOUEI0 N aoBevrc ENafe avTiuikpoPlakn
aywyn pe ouvduaopod keptpla&ovng (19/12 wpeg) kat aliBpopukivng (500
mg/d), xwpig BeAtiwon TnG KAVIKAG TNG EIKOVAC. TNV TETAPTN NUEPA PETA-
@épOnke o€ voookoueio TNS ABrivag Aoyw emoeiviwong TG CUUMTWHATONO-
yiag tnG. Adyw TG Baputntag TNS KAVIKAG TNG EIKOVAG N AoBevig e101X0Nn
oe Movada Evtatikng Ogpaneiag (MEO), pue mupeto (39 °C), pheokoufikn
Tayukapdia (120 o@/Aento) kat tayvmvola (32 avarmvoég/Aentd). Mapépelve
o€ pdoka emavelomvong o§uyovou Aoyw coBapric umouyovaipiag (aépla
aipatog: P,0,/Fi0,=170, pH=7.44, P,CO,=28 mmHgq). H acBevn¢ fitav ai-
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poduvauikd otabepri (aptnplakn mieon 160/75 mmHg),
ME KEVTPIKN QAEPIKA TTieon 6 cm H,O Kal IkavoTmoinTiKn
wptaia Stovpnon (100 mi/h). H puoikn e€€taon katd tnv
aKPOAON TWV TIVEUUOVWY AVESEIEE AETTTOUC N LOUGLKOUG
POYXOUG OTIG TTVEUUOVIKEG BATELC Apgw. O EpyacTnplakog
€heyxog €6e1&e Aeukokuttdpwon 20.400 kuTTapa/mm?
(oudeTepdPINa 92%), CRP=39 mg/dl, Hct/Hb=33%/10.8 g/dI
kat TKE 96 mm. H oupia, n kpeaTivivn, ot tpavoapivaosg
Kal n XohepuBpivn Tou 0pou NTAV EVTOG PUOIONOYIKWV
opiwv. H mpokaAaitovivn Atav 2 ng/ml. Ot KaANEPYELEG
Katn Gram xpwon Twv BPoyXIKWV EKKPICEWV ATav apvn-
TIkéG. Ta avtiyova yia tnv Legionella pneumonia kai tov
TIVEUHOVIOKOKKO 0Ta oUpa ftav apvntikd. Ta avticwuata
otov opo yia Chlamydophila pneumonia, mycoplasma,
CMV, Epstein-Batrr, Ricketsiae kal Coxiella burnetti Atav
emiong apvnTikd. Agv eup€éBnoav avticwuata ypIinmng
oTov 0po.

H aktivoypagia Bwpakog avédei&e mveupovika din-
Onuata otoug duo mvelpoveg (Eikdva 1). Me Bdaon tov
KAIVIKOOEPYAOTNPIAKO EAeyX0 €1€0N n Stdyvwon Tng
TIVEUHOVIOG TNG KovoTnTag, katnyopia IV (CAP IV). H BaB-
HoAoyia pe BAon To TPOYVWOTIKG cUoTNUA Pneumonia
Severity lliness Scoring System rjtav 99. Apéowg petd tnv
gloaywyn tn¢ otn MEBG, n acBeviic eTé0n o€ kepTpla&ovn
(19/12 wpeg), poéiproacivn (400 mg/d) kat AiveoAidn
(600 mg/12h). Tnv emépevn nuépa, n acBeving eppavios
eneloddlo Bpoyxoomacpou kKal emdeivwon Tng umofuyo-
valpiag, omote Kat SlacwAnvwOnKe. MNMapéuelve UMOPeTN
(péylotn Beppuokpaacia 38.5 °C), evw cuvutrpxe cofapr
uno&uyovaipia (P,0,/Fi0,<170). H Bpoyxookdmnon avé-
Se1€e kuPeNdIKN atpoppayia. OtkaANiépyeleg katn Gram
XPWwaon armoé Ta UAIKA TNG BpoyXooKOmong ATav apvnTika
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yla Kowd pikpofia. Adyw eykataotaong mveupobwpaka
TomoBeTrONnKe cwAnvag mapoxétevong nuibwpakiou. H
a&ovikn Topoypagia Bwpakog avédeife ekTeTauéva din-
OrpaTa Kat TVEVPOTOKAAEG GE APPOTEPA TA TTVEUUOVIKA
nedia (Eikéva 2). Emeidny n mBavotepn Sidayvwon Atav
OTAQUAOKOKKIKI TIVEUHIOVIO TIPOCETEDN 0TN Qpapua-
KEUTIKN aywyn plpapmikivn (900 mg/d). To TAELPITIKO
UypO mapouciace 2440 kUTTapa/mm? (oudeTepoPIAa
85%), mpwTteivn 3,2 g%, LDH 1004 u/I kai yAukoln 70
mg/dl. H kaAAiépyela Tou MAgUPITIKOU LYpoU avédelle
XPuoilovta oTa@UAOKOKKO avBekTikd otn HeBIKIANIVN
(MRSA). H avaiuon tou maboydévou HIKpoPIaKoU OTeNE-
XOUG amokdAupe Tnv umapén tTwv yovidiwv lukF kat lukS
mou kwdikomolovoav Tnv mMpwTeivn Panton-Valentine-
Leukocidin. Empokeito SnAadn yia otéAexoc xpuaifovta
OTAQUAOKOKKOU (MRSA) PVL Betikd. O 0TapUAOKOKKOG
£€pepe TN xpwpoowuikA kacéta SCCmec type V. Htav
gvaioBntog otn Aive(oAidn, Tnv KAvdapukivn, Tn pupa-
PTTIKivn Kat TNV Tpipebomnpiun-couvlgauefofaldin. H
aoBevng pe Bdon ™ BiBMoypagia, ENafe cuvduacoud
avTiBloTikwv (AtveCoAidn, kKAivdapukivn, pipaurmrikivn)
Kal evOoPAEPBiIa avocooalpivn.

Mapd tn QAPPAKEUTIKN aywyr, N acOevAC MTapEUEIVE
EUTMUPETN TIG EMOUEVEG NUEPEC, UTIO UNXAVIKH UTTOOTHPL-
&n ™ng avamvoric. Tnv 7" nuépa voonAeiag Tng otn MEO
TTAPOUCIaoE TTVEUUOBWPAKA AUPW Kal Un KapSloyevEe
TIVEUMOVIKO oidnua (ARDS). Zuxvd evepdvile emeloodia
Bpoyxdéomnacpou, av kal 6To I6TOPIKS TNG dev avaepdTav
10TOPLKO BpoyXikou doBuatog 1 xpodviag Bpoyxitidac. Tn
10" NuéPa, ol KAANEPYELEG AiUATOG, OUPWV KAl BPOYXIKWV
EKKpiogwv mapépevav apvnTikeéS. Tn 15" nuépa voonAeiag
£ywve S1adepuikn Tpaxelootopia. Tnv 23" kat 31" nuépa

EIKONA 1.

EIKONA 2.
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ol a&oVvikéG Topoypagiec Bwpakog avédel§av tnv Umapén
Mmoo TNUATWY, TOANATTAWY KOINOTATWY OTO TTVEUHOVIKO
TMaPEYXUMA (EvOeI§n VEKPWaONC TOU TTVEVIOVA) KAl TIVEU-
poBwpaka aupw (Etkdva 3). ZuvoAikd, n acBevic éhafe
AveCOAION (32 NUEPEC), proapmikivn (21 NuépPeC) Kal KAV-
Sapukivn (14 nuépec) (amokApdkwon avtiBiwong). Tnv
36" kat 41" nuépa voonAeiag tng otn MEO avantuxBnke
KAEUTTOIEAAA TNG TIVELOVIAC OTIC BPOYXIKEC EKKPITELS KAl
0€ AKpPI KEVTPIKOU eVOOPAEPIou KaBeThpa, avTioTolya.
la 1o Adyo auto éNafe pepomevéun Kal KoAloTivn yia 14
NUEPES. H aoBeviig mapépeive ummd pnyavikr ummooThPEn
avamvong cUVOAMKA 49 nuépec. TENIKWE PeATIwONKe Kal
€€n\Oe amo Tn MEG Ttnv 55" nuépa voonAeiag. Amo 1o
voookopeio éAafe e€1tiplo tTnv 84" nuépa, Xwpic ou-
MITTWUATA 07T TO AVATTVEUCTIKO GUOTNA LIE PUCIOAOYIKN
aKTIVOypa@ia Bwpakog Kat avtaiiayr agpiwv aipatoc.
2TV €IkOva 4 @aivetal n afovikr Bwpakog Aiyeg NUEPECS

EIKONA 3.

EIKONA 4.
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mpo NG €660V TNG aoBevoug and To VOCOKOUEIO.

2YZHTHZH

Meptypd@oupe mepinmTwon veapng uyloug £yyaung
yuvaikag xwpi¢ Aoipwén 6£puatog p HOAAKWY popiwv
TTOU TIAPOUGIACE VEKPWTIKK TIVEUIOVIA a6 avOeKTIKO 0TN
MEBIKIANIVN xpuailovTa OTAPUAGKOKKO TNG KOIVOTNTOG
(CA-MRSA), mou £@epe 1o Staphylococcal Chromosome
Cassette type IV (SCCmec type IV) kat to yovidio Panton-
Valentine Leukocidin (PVL). A6 éoa yvwpiloupe givat
and Ta TPWTA SNUOCIEVPEVA TTEPICTATIKA TTIVEUHOVIAG
KowétnTag oeNduevng oe MRSA PVL BeTiko otn xwpa
pag.

O yeveTtikog éheyxog tou CA-MRSA pe PFGE (pulsed
field gel electrophoresis) avédeie tnv mapoucia tou
KAWvou ST80 (sequence type). Ta PVL Betikd oTehéxn
ToU Xpuoi(ovta OTAPUAOKOKKOU €XOUV CUCXKETIOOEL pe
Taxéwg eEENOCOUEVN AIHOPPAYIKH VEKPWTIKH TIVEUHOVIA
o€ Véoug avoooemapkeic aoBeveic.? H cuvdeon Tng To-
&ivng PVL ota oudetepd@ila emayel Tnv ane\euBépwon
XNUEOTAKTIKWY TTapayovtwy (IL-8, Aeukotpiévng B4) kat
AA\wv pecolafntwyv @Aeypovic. O cuvduaoudgTng xn-
petotaiog Twv oudeTEPOPIAWY Kal TNG ammeAeLOEpwaong
pecoAAPNTWV GAEYHOVIAC TIPOAYEL TNV IOTIKN VEKPWON
KOl TO OXNUATIOUO amTooTNUATWY.?

O mieplocoTePOL AoBeVEIC £X0UV IOTOPIKO TTpoNyNO&i-
oag ypinmwdoug cuvdpopnc.? Eival eupéwg amodektn n
OUOXETION YPIMTTNG Kal 003apriC OTAPUAOKOKKIKIG TTVEU-
poviac.! O cuvduaoudg euPNUATWY TTOU TIAPATIEUTIEL OE
niveupovia anmd CA-MRSA gival n mapoucia CUPNMTTWHATWY,
omnw¢ SuoTvola, TAPAYWYIKOG BrXag Kal AldTTuon, TTou
ouvodevovTal amod o€gia AVOTTVEUOTIKT QVETTAPKELD TUTTOU |
(umo&aupia-umokarnvia) kat UG TACH. ZUVUTIAPXOULV ETTIONC,
moAuAoBaia SiNBraATA e KOINOTNTEG OTNV AKTIVOypagia
Bwpakoc, Aeukomevia, uPnAr C avtidpwoa mpwteivn (CRP)
Kat Gram BeTikoi KOKKol aTn Gram Xpwon Twv MTUEAWV 1y
TWV BPOYXIKWV EKKPICEWV. AUVATOV VO GUVUTIAPXOUV U
€181kd eupripata ypumnwdoug cuvdpouri (Bepuokpacia
> 39 °C kat pAeBokoufikn tTaxukapdia). H Bvntétnta tng
VEKPWTIKAG TTVELUoviag eival mepimou 75%.4

O avBekTikOG otn peBikIANivn Staphylococcus aureus
(MRSA) givat éva an6 ta mé ouxvd maboydva pikpoflakd
oteAéxn mou gival umevBuva yia mveupovia otn MEO.6
EuBuveTal yla TOGOOTO VOOOKOUEIOKWY OTAPUAOKOK-
KIKWV AolpwEewv 40%-50% (hospital-acquired MRSA:
HA-MRSA). Katd tnv teheutaia SekaeTia, 0 EMITOAACUOG
Tou MRSA atnv KowvotnTa éxel auénBei kat amoteei MAéov
éva amd ta oxeTIkd cuxvd maboyova tng kowvotntag.”?
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O CA-MRSA mipokalei ouvriBwe Aotpwéelg Tou S€patog
Kal HOAOKWVY popiwv (amootripata Kat Kuttapitida) Kat
OTIAVIOTEPA VEKPWTIKH TIVEUIOVIQ OE VEOUG a0BEVEIC XWPIC
mapdyovTeg KivoUvou, OTw¢ avoooKATACTOAN, XPOVIEC
madrioeic  mponynBeica voonAeia og voookoegio. 1 O
CA-MRSA gival cuvriBwg 1Mo AOLPOYOVOC GXETIKA LE TOV
HA-MRSA. O CA-MRSA avamtuoostal TaxUTePa amo TovV
HA-MRSA in vitro kat ue autov Tov TPOTIO EMITUYXAVEL TOV
ATOIKIOUO Kal TNV avantuén Aoipwéng.”

Ta oteAéxn Tou CA-MRSA 1oU TTPOKAAOUV VEKPWTIKN
mveupovia xapaktnpilovtat and Tnv mapousia Tou GToIxE(-
ou Staphylococcal Chromosome Cassette (SCCmec) type
IV Vkatamd ta yovidia PVL (Panton-Valentine Leukoci-
din)."21213 3xe66v amokAeloTIKA ol KAwvol SCCmec type IV
peTagépouy Ta yovidia PVL.* Exouv avagepBei emmiong kat
kAwvol SCCmec type V mou petagépouv autd ta yovidia."
To pikpo péyeBog tou SCCmec type IV (20-25 kb) auéavel
TNV KIVNTIKOTNTA KAL TV IKAVOTNTA LETAPOPAC O€ TTOIKIAA
YEVETIKA uTTooTPpWHATA XPuoilovta 0TapUAOKOKKoU. To
SCCmec peta@épel 1o yovidlo mecA 1ou KWSIKOTIOLE
pia mentidoyAuKavoTpavomentiddon, Tn SECUEUTIKA TNG
TEVIKINIVNG TipwTeivn (PBP2a, mou €xel xaunAr cuyyévela
ME TIG B-AaKTAMEC.>'® Mg auTd To TpdTTO, TA YoVvidia mecA
EMTPEMOLV GTO XPUOI(OVTA OTAPUAOKOKKO VA avarmTuyOei
Kat va moAhammAaotlaoBei mapouoia peBikiANivng i AAAwv
B-AOKTOUIKWV aVTIBIOTIKWV.

Ta yovibia PVL kwdikomolouv Tnv mapaywyn Toivng
TTOU TIPOKAAE( TOV KUTTAPIKO BdvaTto péow oxXnUATIOHOoU
mépwv (punch holes) otnv KuTTAPIKN HEPPPAVN TWV
Aeukokuttdpwv.” "7 H kutotofivn amoteAeital anmd dvo
TUMaTa mou KwdikomolouvTal amod ta yovidia lukS-PV
kat lukF-PV.">1¢ Ta SCCmec |, Il, lll avevpiokovtat pévo os
HA-MRSA mou omdvia petagépouv PVL yovidia.'*'® Ta PVL
yovidla cuoyetiCovtal pue CA-MRSA mou @épouv 1o SCCmec
type IV o€ pla moikiAia YEVETIKWY UTTOCTPWHATWV.*2! To
SCCmec type IV éxel ouoxeTioBei pe Touhdyiotov 11 ST
(Sequence Type).*?° To PVL gival évag 10XupOg PAEypO-
vwdn¢ pecoAaPnTrg Tou CUVOEETAL E TNV EMTEKTACN TWV
MIKPOBiwV O0TOUC IOTOUC KAl UE VEKPWTIKEC AOIUWEELC.??
MetaBavdtia maBoloyovatopiKn e£€Taon Twv MVEVUOVWY
QTTOKOAUTITEL EKTETAUEVEC VEKPWTIKEG EEEAKWOELC TOU
BAevvoydvou tng Tpaxeiag kat Twv Ppdyxwv kat padikn
QILOPPAYIKN VEKPWON TWV KUPENSIKWV S1a@paypaTwy.
Atyotepo amod 5% Twv OTEAEXWV TOU Xpuoi(ovta oTagu-
AokOKKou Tapdayouv tnv PVL kutotofivn.

Ta yovidia PVL omdvia aveupiokovtal Kal 0€ AOLUW-
&eig amd HA-MRSA Kal akOUa OTIAVIOTEPA G€ AOIUWEEIG
a1mo OTAPUAOKOKKO guaicOnto otn HebIKIANivn (MSSA,
methicillin susceptible Staphylococcus aureus). Ta CA-
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MRSA SCCmec type IV PVL (+) petadidovtal eUkoAa
METAEL aTOUWY OE OTEVH EMAPH KAl UMTOPEL VA TIPOKA-
Aéoouv e€apoelg Molpuwewv and MRSA otnv kKowvétnTa
(kupiwg SeppaTtikég NolpwEeLg Kal coapn MVeUpovia) og
Slakpttoug mMAnBuopoug amd SlagopeTike xwpeg (HMA,
Eupwmn). Na to Adyo autd, Ba mpémel ol KAIVIKOI ylaTpoi
va paBouv va avayvwpifouv mapdyovteg Kivduvou yia
10 otéAexog CA-MRSA Kkal va mpowBolv oTpaTNYIKEG
mPOANYNC Tou va meplopifouv TN petadoor] tou. Eival
EUPEWG YVWOTO, 0TI Ol NOTIOEUPWTTAIKEG XWPEG EXOUV
N peyaAUtepn cuxvotnta MRSA avdueca ota péAn tng
Evpwmnaikig Evwong.

Ytnv EANGSQ, petadd Twv gtwv 1999 kat 2004, 10
TTOCOOTO TWV OTEAEXWV TOU XPUoi{ovTa OTAPUAOKOKKOU
TTOU NTAV AVOEKTIKOG 0T MeBIKIANIVN Tav 45%.%° O aplB-
MOC Twv otehexwv MRSA mmou amopovwonkav €TnNoiwg
Kupawvovtouoav peTa&l 192 kat 609.2° Ta otolxeia autd
mponRABav kupiwg amod NavemoTtnuakd voookopeia (30%)
Kal amo evikd voookopeia (57 %). H peAETN ekAAUYE Ye-
WYPAPIKA OAN TN XWPEA. X€ AUTH TN MENETN CUMUETEIXQVY
Kupiwg Movadec Evtatikric Oepamneiag kat Maboloyikég
KAWvIkéC.2> Ta embnuioloyikd otolyeia amod ta €tn 2001 wg
2003 ¢6e1av pia onuavtikig avénon oteAexwv xpuoifovta
OTAPUAOKOKKOU PVL BeTikwy, Ta TEPIOCOTEPA ATIO TA
ormoia ntav MRSA.% Ano ta otehéxn CA-MRSA, mocootd
72% ¢@epe yovidla PVL, evw pévo moocootd 5% twv HA-
MRSA rtav PVL BgTikd.?° Opwg, OAa auTd ta OTEAEXN
XPUoilovTa OTAQUAOKOKKOU agopoUcay o€ AOIUWEELG TOU
S£€pUATOC KAl TWV HOAAKWYV Popiwv.2e H nAekTpopdpNnon
PFGE (pulsed field gel electrophoresis) amokdAuye tnv
mapoucia Tou Sequence Type (ST) 80. Autog 0 KAwvVOC
Tou MRSA éxel amopovwBei o MTOANEG EupwTaiKEG XWPES
Kal Bewpeital o KUPLo¢ KAWVOC. Ta oTolxEia autd urmodn-
AWVOULY, OTL OTTWG KAl 0€ AAAEG TIEPLOXEG TOU KOGHOU £TCL
kal otrv EANASa, o CA-MRSA @aivetal va amoteei évav
auv€avopevo kivbuvo.

O1 800 MPWTEC SNUOCIEVUEVEG TTEPIMTTWOELG A0OEVWY
E VEKPWTIKN) TIVEUHIOVIa 0peINOpeVn oe MRSA Tou épepe
To yovidlo Panton-Valentine-leukocidin agpopolcav oe
aoBeveic mou voonhevBnkav oe MEO Tevikol Noooko-
peiou Tou Melpatd. O1 kKAwvol TTou amopovwinkav ATav
CA-MRSA SCCmec type IV PVL BeTikoi. ¥

H Beparmneia Tng VEKPWTIKNG TVEUHOVIAE TNG KOIVOTNTAG
mou opeiletal oe MRSA PVL BeTikd ouviotatal og cuvdua-
OMG AVTIOTAPUAOKOKKIKWY avTIRLOTIKWV. AVTIHIKpoflakoi
TapAyovTEC, TToU SPOUV AVACTEANOVTAG TNV TIPWTEIVIKN
ouvBeon, omwg givat n Aive(oAidn kat n KAivdapukivn,
{owc eival ot kaAUTEpEC emAoyEC.” H mpooBnkn Tng pigpa-
MTTIKivNG 0w givarl xprioipn, KaBoTt auTtdg 0 avTIHIKPO-
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Blakog mapaywv €xel T duvatdtnTa va eoudeTEPWVEL
Tov evOOKUTTAPI0 XPpuoi{ovTa OTAQUAOKOKKO.2 Av Kal N
Baon tn¢ Bepaneiag eival avap@oBnTnTa n Xopriynon
avTiBloTikwy Ue Bdon BePaiwg Tnv evalcbnaoia kal 1o
avTidypappa, utdpXouv avagopEg eV ToUTolg, OTL N
TevOruePN cuyxoprynon evOo@AEiwv avocoo@alpviv
e€oudeTEPWVEL APKETECG TOEIVES TOU OTAPUAOKOKKOU Kal
Tnv PVL. 5% ¥10 onueio autd mpémel va ToVIoTE(, OTL N
XOPrynon avocoo®alptviwv SV avagEPETal 0TI KATEV-
BuvTnpleg odNYIES yIa TNV AVTILETWITION TNG TIVEVROVIAS
NG KovoTnTag and MRSA PVL Betiko.

JUUTEPACHATIKA, N EMiMTwon TNG mvevpoviag amd CA-
MRSA o1n xwpa pag eival akopa oXeTika onavia. Opwg,
€dv ouveyioel n av&non Tou emmoAacoL Tou aboydvou
autoU, o MRSA Ba amoteAéoel GUVTOMA [IO ONUAVTIKA
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mBavotnta otn Siagopikr Sidyvwon Tng cofapn mveu-
poviag TnG KovoTnNTag. € auTA TNV EPIMTTWON, Ol CUOTA-
OEIC TNG EUTTEIPIKAG avTIMIKpoBLlakn Bepaneiag umopeiva
gival avemapkeic. Ta otehéxn CA-MRSA eival avBekTika
o€ OAa Ta B-AakTapikd avtiflotikd. MNa to Adyo auto, Ba
TIPETIEL VA XOpNnyouvTal avTIRIOTIKA Tou BewpnTikA gival
ATTOTEAECUATIKA YA TNV AVTIUETWTTION TWV OTEAEXWV
autwv. H éykaipn woxupn unoyia, n taxeia évapén ouvou-
00OV AQVTIOTAPUAOKOKKIKWV AVTIBIOTIKWY Kal ot in vitro
SoKipaoieg eualobnoiag amoTeAoUV TOUG AKPOYWVIAIOUG
AiBouc tn¢ amote eopaTikiC Bepaneiag.
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SUMMARY. The case is presented of a young woman suffering from
necrotizing pneumonia caused by community acquired methicillin
resistant Staphylococcus aureus (CA-MRSA), carrying the Staphylococcal
Chromosome Cassette meclV (SCCmeclV) and Panton-Valentine-
Leukocidin (PVL) gene (ST80 clone). She developed acute respiratory
distress syndrome (ARDS) and remained under mechanical ventilatory
support for 49 days. Finally, she improved and was discharged
from the ICU on the 55th day and from the hospital on the 84t day.
Pneumon 2008; 21(4):417-421

CASE REPORT

A 44 year-old female was admitted to the Pulmonary Medicine Depart-
ment of the local hospital on a Greek island complaining of high fever (40°C),
chills, dry cough, blood-stained sputum, tachypnoea (35 breaths/min), and
tachycardia (heart rate 110/min). These symptoms had started three days
earlier at home and the patient had not received antibiotics. She had suffered
from a “flu-like” syndrome a few days prior to the onset of these symptoms.
She was not a smoker and she had never travelled outside Greece. She did
not consume alcohol or drugs. She was apparently immunocompetent.

The patient’s condition deteriorated despite the empirical administration
of antimicrobial treatment (ceftriaxone 1 g 12 hourly i.v., azithromycin 500
mg/day, i.v.) at the local hospital, and four days later she was transferred to
a tertiary hospital in Athens, where because of her severe condition she was
admitted to the intensive care unit (ICU). On ICU admission the patient had
afever of 39.0 °C, sinus rhythm with heart rate 120/min, and tachypnoea (32
breaths/min). She was breathing spontaneously with exogenous administra-
tion of oxygen by means of a re-breathing mask. Arterial blood gas testing
showed PaO,/FiO, 170, arterial pH 7.44, and PaCO, 28 mm Hg. The patient
was haemodynamically stable (arterial pressure 160/75 mm Hg) with a
central venous pressure of 6 mmHg, and urine output was approximately
100 ml/h. Physical examination revealed crackles over the bases of both
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lungs. Routine laboratory testing showed white blood cell
count 20,400/mm?3, neutrophils 92%, C-reactive protein
(CRP) 39 mg/dl, Hb 10.8, Hct 33%, platelets 434,000/mms3,
erythrocyte sedimentation rate (ESR) 96 mm/1** hour, and
normal serum levels of creatinine, urea, transaminases,
and bilirubin. Procalcitonin was above 2 ng/ml. Gram
stain and cultures of bronchial secretions were negative.
Two specimens for blood culture taken from different
peripheral veins were also negative. Urine antigens for
Legionella pneumophilia and Streptococcus pneumoniae
were also negative. Serum antibodies for Chlamydia pneu-
monia, mycoplasma, cytomegalovirus (CMV), Epstein-Barr,
Rickettsiae, and Coxiella burnetti were negative. No serum
influenzae antibodies were detected.

Chest X-rays on admission to the ICU showed infiltrates
in both lungs (Figure 1). Based on all these findings the
diagnosis of community-acquired pneumonia (CAP)
was made. Based on the Pneumonia Severity of lliness
Scoring System the patient was rated at risk class IV (99
points), fulfilling the criteria for severe CAP. Intravenous
antimicrobial treatment with ceftriaxone (1 g 12 hourly),
moxifloxacin (400 mg daily) and linezolid (600 mg 12
hourly) was started on the first day in the ICU. The next
day, the patient developed bronchospasm, and the arte-
rial hypoxaemia deteriorated, and for this reason she was
intubated. She remained febrile (38.5 °C) with significant
arterial hypoxaemia (PaO,/FiO,=170). Bronchoscopy re-
vealed blood stained secretions, but Gram stain and
culture of specimens from bronchoalveolar lavage (BAL)
fluid were negative. Because of a pneumothorax in the
left hemithorax a chest drainage tube was inserted. A
chest CT scan revealed extensive infiltrates and abscesses
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(pneumatocoeles) in both lungs (Figure 2). The diagnosis
of CAP due to Staphylococcus was the most possible di-
agnosis and for this reason rifampicin (900 mg/day) was
added. Pleural fluid analysis showed a white cell count of
2,440/mm?3, neutrophils 85%, protein 3.2 g%, LDH 1004
u/l, and glucose 70 mg/dl. The culture of the pleural fluid
grew methicillin-resistant Staphylococcus aureus (MRSA).
Analysis of this pathogen revealed that this MRSA strain
carried the Panton-Valentine-Leukocidin (PVL) genes
lukF and IuksS, and specifically the type Staphylococ-
cal Chromosome Cassette meclV (SCCmeclV). The CA-
MRSA strain isolated from the patient was susceptible
to linezolid, vancomycin, clindamycin, rifampicin, and
trimethoprim-sulfamethoxazole. A combination of three
antistaphylococcal antibiotics (linezolid, clindamycin, and
rifampicin) and intravenous immunoglobulins (IVIG) were
prescribed, based on the current bibliography.

Despite the continuous i.v. administration of antibiotics
the patient remained febrile for the following days, while
she remained under mechanical ventilatory support. On
ICU day 7, she developed bilateral pneumothorax and
acute respiratory distress syndrome (ARDS), and suffered
from severe recurrent episodes of bronchoconstriction,
although she had no previous history of bronchial asthma
or chronic bronchitis. On ICU day 10, all cultures (i.e.,
blood: 8, bronchial secretions: 6, urine: 1) were negative.
On ICU day 11 the patient underwent percutaneous tra-
cheostomy. On ICU day 15, all cultures (blood, bronchial
secretions, and urine) were negative. On ICU days 23 and
31, repeated CT scan revealed many abscesses, cavities
(pneumatocoeles) and recurrent pneumothorax in both
lungs (Figure 3). Even after 40 days in the ICU her CT scan

FIGURE 1.

FIGURE 2.



PNEUMON Number 4, Vol. 21, October - December 2008

FIGURE 3.

showed cavities in the lung parenchyma, evidence of
lung necrosis. The patient was mechanically ventilated
for 49 days. Finally, her condition improved and she
was discharged from the ICU on the 55% day. She was
discharged from the hospital on the 84 day, free of
respiratory symptoms, and with normal chest X-ray and
blood gases. Figure 4 shows the patient’s lung CT scan
few days before hospital discharge.

FIGURE 4.

DISCUSSION

This is a case-report of a young healthy married woman
with no soft tissue or skin infection who presented with
necrotizing pneumonia caused by community-acquired
CA-MRSA carrying the SCCmeclV and the PVL gene.
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To our knowledge this is the second case of CA-MRSA
pneumonia to be published in Greece, and the first case
from the western part of the country (specifically the
Eptanisa islands).

The genetic investigation of the CA-MRSA by Pulse
Field Gel Electrophoresis (PFGE) showed the presence
of the sequence type (ST) clone ST80. The PVL positive
strains of Staphylococcus aureus have been associated with
rapidly progressive haemorrhagic necrotizing pneumonia
in young immunocompetent patients."? The binding of
PVL toxin to neutrophils induces the release of chemo-
tactic factors, and IL-8 and leukotriene B4 among other
inflammatory mediators. The combination of neutrophilic
chemotaxis and release of inflammatory mediators pro-
motes tissue necrosis and abscess formation.?

Most patients have a history of a preceding “flu-like”
syndrome.* The association between influenza and severe
staphylococcal pneumonia is well recognized. The constel-
lation of findings which strongly suggests the diagnosis
of CA-MRSA pneumonia are dyspnoea, productive cough,
haemoptysis, acute respiratory failure and hypotension,
associated with multilobar infiltrates accompanied with
cavitation on the chest X-ray, leucopenia, a very high CRP
and Gram-positive cocci on a Gram stained sputum speci-
men. Non specific findings of a “flu-like” iliness (fever of
>39 °C, and tachycardia) may be present. The mortality
rate of necrotizing pneumonia is approximately 75%."*

MRSA is one of the most common pathogens causing
pneumonia in the ICU situation.® It accounts for more
than 40%-50% of nosocomial staphylococcal infections
(hospital-acquired MRSA; HA-MRSA). However, during
the past decade the prevalence of MRSA in the commu-
nity has increased and it is now a significant community
pathogen too.”® CA-MRSA generally causes skin and
soft tissue lesions (abscesses and cellulitis), and rarely
necrotizing pneumonia, in fit young patients with no
risk factors, such asimmunosuppression, chronicillness,
and previous hospital admission."*'® CA-MRSA tends to
be more virulent than HA-MRSA. CA-MRSA grows faster
than HA-MRSA in vitro and through this rapid growth it
achieves successful colonization and infection."

The CA-MRSA strains causing necrotizing pneumonia
are characterized by the presence of SCCmeclV ele-
mentand PVL genes."*'?13 Almost exclusively, SCCmeclV
clones carry the PVL genes.® SCCmecV clones have also
been reported to carry these genes. The small size
of SCCmeclV (20-25 kb) increases its mobility and the
propensity for transfer to diverse Staphylococcus aureus
genetic backgrounds. SCCmec carries the mecA gene
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which encodes a peptidoglycan transpeptidase, the
penicillin binding protein (PBP2a) which has a low affinity
to B-lactams.”'¢ In this way, mecA genes allow MRSA to
grow and divide in the presence of methicillin and other
(3 -lactam antibiotics.

PVL genes code the production of toxin that causes
cell death by producing pores (punch holes) in the cel-
lular membranes of leucocytes.” " This is a bicomponent
cytoxin which is encoded by two genes; lukS-PV and lukF-
PV.1316 SCCmecA |, Il, Il are found only in HA-MRSA which
rarely carry the PVL genes.'®® PVL genes are associated
with CA-MRSA carrying the SCCmeclV in a variety of ge-
netic backgrounds.'®?' SCCmeclV is associated with at least
11 STs .'*2° PVL is a potent inflammatory mediator linked
to bacterial spread in tissues and necrotizing infections.?
Postmortem histopathological examination of the lungs
shows extensive necrotic ulcerations of the tracheal and
bronchial mucosa and massive haemorrhagic necrosis of
interalveolar septa. Less than 5% of Staphylococcus aureus
strains produce the PVL cytotoxin.?

The PVL genes are rarely found in HA-MRSA infections
and to a lesser extent among methicillin-susceptible
Staphylococcus aureus (MSSA) infections. 21%2* CA-MRSA
SCCmeclV PVL (+) spread easily between persons in close
contact and may cause community outbreaks of MRSA
infections (primarily skin infections and severe pneumo-
nia) in distinct populations and different countries (e.g.,
USA, Europe). For this reason, clinicians must learn to
identify risk factors for CA-MRSA and facilitate prevention
strategies to limit its transmission. It is well known that
the Southern European countries have the highest rate
of MRSA among the EU members.

In Greece, in a surveillance was conducted during the
years 1999-2004, the proportion of Staphylococcus aureus
that was resistant to methicillin was 45%.% The number
of MRSA isolates reported per year ranged from 192 to
609 isolates.?> These data mainly originate from univer-
sity hospitals (30%) and general hospitals (57%), and the
geographic distribution of the survey covered the whole
country, with with the participation mainly of ICUs and
Internal Medicine departments.?* Data from the years
2001-2003 showed a significant increase in PVL strains
of Staphylococcus aureus, most of which were MRSA.? Of
the CA-MRSA, 72% carried the PVL genes but only 5% of
the HA-MRSA were PVL positive, all of which concerned
skin and soft tissue infections.? The proportion of MRSA
found in ICU patients during the years 1999-2005 in Greece
was approximately 60%.%
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Anecdotal data identify the first CA-MRSA pneumonia
case in 2004, in a young athlete with necrotizing pneu-
monia. The patient was admitted to the ICU of an Athens
general hospital where he was treated for a few weeks and
discharged a couple of months later. CA-MRSA SCCmeclV
PVL positive was the clone isolated from this patient. In
2005, 20 new CA-MRSA strains were isolated in an Athens
paediatric hospital. All isolates were from skin and soft
tissue infections. PFGE revealed ST80, which has been
isolated in many other European countries is considered
to be the predominant CA-MRSA clone. These data sug-
gest that, as in other areas in the world CA- MRSA seems
to be a new emerging infection in Greece also.

In conclusion, the incidence of CA-MRSA pneumonia
is still rare. However, if the prevalence of this pathogen
continues to increase MRSA will soon become an impor-
tant consideration in the differential diagnosis of severe
CAP. In such a case, the current recommendations for
empirical antimicrobial therapy may be inadequate. CA-
MRSA strains are resistant to all B-lactams; agents with
appropriate activity against CA-MRSA strains should
therefore be considered early. A high level of suspicion,
rapid institution of multiple antistaphylococcal antibi-
otics and in-vitro susceptibility testing constitute the
cornerstone of treatment.
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aKpo@Ualo PEMEeL va kabapiZeTat pe €va oTey VO XapTopdvinAo 1 Upaopa pia opd Tnv eRSopada. H S00IHETPIKY CUOKEUT
Sev npénel va nAévetal iy va tonoBeteitat 0o vepd. Ma Aentopepeiq odnyieg, BA. UANO Oénvm)v Xpriong. 4.3 AvTevaeigelg
Yr(spsumoenmu ot ciclesonide 1} og kdnoto and ta éxkdoxa. 4.4 El&lxtq 10€1G Kal TpoQ! AGEEIG KaTd T
Xprion Onwg pe 6Aa Ta eloTVESHEVa KOPTIKOOTEPOEIDN, TO Alvesco TpEmel va xopnyeitat ue TPoooxN oe uuesvslq ue
£vepy6 1 AavBAvouad MVEUHOVIKY QUUATIWOT, MUKNTIAOIKEG, LOYEVELG 1] BAKTNPLAKEG AOHWEELG KAl HGVO 0TIV MEPIMTWON
ou oL aoBeveiq autoi Bepamnevovtal eNapkws. Onwg pe OAa Ta elOTIVESEVA KOPTIKOTTEPOELDN, TO Alvesco Sev evdeikvutal
07Tn BepaneuTIKr aywyr Tou status asthmaticus 1§ AAAwv 0wy enelcodinv doBuatog drou anarteitat n Xprjon eVIaTIKOV
HETPWV. OMwg pe OAa Ta EIOTIVEGUEVA KOPTIKOGTEPOELST|, TO Alvesco Sev poopileTal yia Tnv avakoUdlon Twv oEwv
OUUMTWHATWY GOBPATOG Yia Ta omoia anatteitatn Xopriynon elonveduevou Bpoyxodlactaktikol Bpaxeiag Spaang. Mpémnet
V@ OUVIOTATAL 0TOUG A0BEVE(G va EXouv TETOLOU £(B0UG PapHakeuTIkn aywyr) Slaowong dlaBéaiun. MiBavé vanapouctactolv
OUOTNUATIKEG EMSPATELG TWV EIOTIVEOUEVWV KOPTIKOOTEPOEISWY, I1B1aiTepa 6Tav ouvtayoypapouvTal UPnAég SOoelg yia
TIAPATETANEVEG XPOVIKEG MEPLOSOUG. AUTEG oL EIBPATELG eival TTOAU Atydtepo TBavé va gupBolv oe aUykplon pe and
TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOEWDY. MBavEq oUTTNUATIKEG EMSPATELG MEPIAAHBAVOUY EMVEPPISIAKN
KataoToAr, kaBuoTépnaon TG avdnTtugng ota nadld kat oToug EPriBoug, HEIWON TNG OOTIKNG MUKVOTNTAG, KATAPPAKTN
Kat Y\aUukwpa. ZUVEn®g, eivat onuavTiké va pubUIOTEL ) 3601 TOU EIOTIVEOHEVOU KOPTIKOOTEPOEISOUG OTN XAUNASTEPN
8601 e TV oroia latnpeital anoTeAETUATIKOG ENEYXO0G TOU AOBUATOG. ZUVIOTATAL O TAKTIKGG EAEYXOG Tou UPoug Twv
naldlev kat Twv e@rifwv rou AauBdvouy Bepareia e KOPTIKOOTEPOEDN. Z€ MEPIMTWON KABUCTEPNONG TNG AVANTUENG, N
Bepaneia npénet va enavegeTaoTel Pe okomo TV pelwon TG S000A0YIag TOU ELOTIVEGHEVOU KOPTIKOOTEPOEISOUG OTN
XapnAdtepn déon nou eEacgpailel anoteAeopatikd EAeyxo Tou doBpatog. Eniong, mpémnet va aflohoynBei edv o aoBeviig
nipénel va aneubuvBe( oe madiatpo EOIKEIWHEVO e VOoOUG ToU avanveuaTikoU. Aev undpxouv Slabgaipa aTolxeia ya
acBeveig pe oopapn dlatapaxy TG Nnatikig Aettoupyiag. Avapévetat augnuévn €kBeon Twv acBevav pe copapn dlatapaxr
NG Nratikig Aetroupyiag. Ma to Adyo autd ot acbeveig autol mpénet va napakohouBolvTat yia moavég CUOTNUATIKEG
emdpdoelq. Ta opéAN TNG E10TIVEGHEVNG Ciclesonide TPEMeL va eAaXIOTOMOIoUV TNV avdykr yia Xprjon and Tou oTépatog
XOpPnyoupevwy oTEPOEIdwv. QoTd00, ol agBeve(q ot onoiot aAkaouv Bepaneia and aTepoeldn} xopnyoUpeva ané To oTépua,
£EAKOAOUBOUV va SLATPEXOUV TOV KIVBUVO HEIWUEVNG ETIVEPPIBIAKIG EPESPEIAG YIa ONUAVTIKG XPOVIKG SLIA0TNUa HETA
and v aAkayn g Beparneiag Toug oe elonvedpevn ciclesonide. H mbavotnta epgaviong avtioToxwv CUUNTWHATWY
Hnopel va eMmuével Yia apkeTd xpovo. Z€ auTolg Toug aoBeveiq prnopel va XpelaoTouv eEEISIKEUpEVEG OUMBOUAEG Yia TOV
kaboplopud Tng éktacng Tng dlatapayiiq TG EMvePPISIakig AelToupyiag Mplv and omnoleadNoTe MPOYPAHHATIOUEVES
eneppaoelg. Npénetndvrote va AapBAvETaL UMOYN O EKTAKTEG IEPITTWOELS (IATPIKEG 1] XELPOUPYIKEG) KAl O OUYKEKPIUEVES
Sladikaoieq mou eivat mbaveé va npokar€oouy stress, n meaveTnTa UMOAEIMGUEVNG, HELWHEVNG EMIVEPPLBIAKNG andAvTnong,
Kkatva eEeTAZeTal To evdeXGUeVo XopIiynong KataAANAng BepaneuTikig aywyng He KoPTIKooTePOoeldn. Ma tnv akayr tng
Bepaneiag aogBevdv ol oroiol BpiokovTal o€ BEPAMEUTIKN aywyn HE aré TOU OTOHATOG XOPNYOUHEVA KOPTIKOOTEPOELSN:
H aAkayn tng Bepaneiag Twv acBevav mou AapBdvouv and Tou 0Tépatog oTePoeIdN) o€ Beparneia e elomvedpevn ciclesonide
Kal n akohouBoloa avTpeTWNON Toug, amattolv 13laitepn mMpoooxr) KaBdTL N anokataoTaon TG HELWHEVNS
pAoloeTIVEPEIBIAKTG AETOUPYIag, Tou opelAeTal OE MAPATETAUEVT OUOTNUATIKY Bepaneia He oTePOEIdY|, UMOpEl va
XPEIAOTE( APKETS XPOVIKO SidoTnpa. AoBeveiq ot ortoiol £xouv AGBet Beparneia pe CUTTNUATIKG XOPNYOUHEVA OTEPOEIST
Y10 HOKPEG XPOVIKEG TIEPLOSOUG 1} 0€ UYNAEG BOTELG, TIBAVOV va TAPOUCIA00UY GAOLOETIVEPPISLAKT] KATACTOAY. £€ QUTOUG
TOUG aoBeveiq MPEMEL va MapakoAOUBETAL TAKTIKA 1) PAOLOETIVEPPISLAKT AEITOUPYIa KAl VA HELWVETAL TIPOTEKTIKA N d60N
TWV OUOTNUATIKA XOPNYOUHEVWV 0TEPOEId®V. MeTd and mepimou pia eBSopdda, Eekiva n otadiakr SLaKomr Twv CUOTNUATIKG
XOPNYOUHEVWY OTEPOEIBWY HE HElwan TNG S6aNG NG MPESVIZOAGVNG 1} lo0SUvaung moodtnTag katd 1 mg ava eBdopada.
lMa 860€1g ouvTrpnong npedvi{oAdvng ou unepPaivouv Ta 10 mg nuepnoiwg propel va kptBel KATAAANAo va yivouv pe
npocox!| HeyahUTepeq S000NOYIKEG HElWOELG avd eRdopadiaia Xpovikd dlaotrhpata. Oplopévol aobeveiq algbdvovtal
AoXNUA KaTdA U OUYKEKPIHEVO TPOTIO KATA Tn SldpKela TG paong dlakomng Tng Bepaneiag, napd ) Slatripnon 1 aképa
Kat T BeATiwon Tng avanveuoTikig Toug Aettoupyiag. Oa mpénet va evBappuvBouv va emueivouv oTn Bepaneia pe v
elanvedpevn ciclesonide kai va ouvexioouv T SLAKOTI TV GUGTNHATIKA XOPNYOUHEVWY OTEPOEIBWY, EKTAG AV UTIAPXOUV
QVTIKELEVIKA onuela emveppdlakig avendpkelag. Agbeveig ot onoiot aAAdZouv Bepaneia ané oTepoetdn xopnyoupeva
ané Tou gTGUATOG Kal Twv omoiwv 1 gAoloemvepEIdlakr Aettoupyia eEakohoubel va eivat PelwpEvn, MPENeL va pEpouv
TIPOEISOMONTIKT) KAPTA MO Va UTIOSEIKVUEL GTL XPEIG{ovVTaL EMMPAOHETN Bepaneia pe CUTTNHATIKY XOPriynaon OTEPOEISHV
Katd ™ SldpKela ePIOBwV stress, M.x. EMSEVWONG TwV ABUATIKGY KPITEWV, AotHKEEWY BWPaKa, eilovog MapeuBarSuevng
vOooU, XELPOUPYIKNG EMEUBAONG, TPAUHATOG K.ATL. H avTikatdotaon Tng Bepaneutikiq aywyrg OUOTNHATIKWG XOPNYOUHEVWV
oTePOEBWY and Bepaneia e EI0TIVOEG HEPIKEG POPEG amokaAUTITeL AAAEPYiEG, Omwg eival n akAepyikr pwviTda 1j To
£k{epa, TOU EAEYXOVTQV TIPONYOUHEVWG HE TN CUGTNHATIKN XOPriynon gappdkou. O mapadoog Bpoyx6omaopog ke ueon
augnon Tou guplypoU 1 GAAG CUPMT@HATA BPOYXOOUCTIAOEWG KATSMIY X0PIYNong TG 360ng npénet va avTipeTwmifovtat
He TN xopriynon elomnveduevou Bpaxeiag Spdang Bpoyxodlactaktikol, mou ouvriBwg odnyel o€ Taxeia avakou@ian Twv
oupntwudtev. O acBevrg Ba npénel va aglohoyneei kain Bepaneia pe To Alvesco Ba mpénel va ouvex1o8si pévo edv katémy
TIPOCEKTIKNG HEAETNG, TA AVALEVGHEVA OPEAT UTEPTEPOUV Tou TIBavoU KivdUvou. O GUTXETIONGG avaueaa ot Baputnta
TOu AoBUATOG KAl TN YEVIKY eualodnaia 6oov agopd Tig o&eleq Bpoyxikég avTidpdoelg 6a mpémnel va Angoei undyn (BA.
AHpa 4.8). H texvikn mou epappélouv oL aoBeVe(q pe TN SOOIUETPIKT) CUOKEUT) TPEMEL va EAEYXETAL TAKTIKA, HE OKOTO va
émogoa)\[(aml dtLn evepyoroinon g Boclparplkr']q UuoKaur']Q ouvxpovilsml He TV elomvon, a&uotpa}xl’lovmq pe autd
TOV TpOT[O ™ BéATIOTN anddoan Tou q)apuakou oToug nvsuuovsq H tautdxpovn Bepaneia pe keTokovaoan 1 uMoug
1oxupoUG avaoTole(g CYP3A4 mpéret va ano@elyeTal EKTOG €AV To SpeAog unEPRaivEL TOV auinpevo Kivduvo cuomuarmmv
QVETIBUUNTWY EVEPYELWDV TWV KOPTIKOOTEPOEISWY (BAEME napavpc«po 4.5). 4.5 AANANA pe GAAa

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

Bon@eiote va yivouv Ta pdppaka mo aopahr:
Supmnpaote Ty “KITPINH KAPTA”

KYKAO®OPIAZ Yreubuvog kukAogopiag: Nycomed Hellas S.A. Avagépare:

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

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

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

N.T.: 20,13 €



