


(Ketotifen)

H npoduvnakukn aymyn tov
POYXIKOU acOuarog

NpogulaEeig: Ta RSN xpnoiomnoloUeva avTiaoBuaTikd Gappaka Sev Mpénet.va SlakonTovTal oTé anoTopwg dtav apxilet
1 Hakpoxpdvia Bepaneia pe To Zaditen. Autd adpopa KUPIWG TA CUOTNUATIKMG XOPNYOoUHEVa kopTikootepoetdr| kat ACTH Adyw
g mBaviig avarmtUEewe PAOIOEMIVEPPIBIKAG AVETIAPKEIAG OTOUG EEAPHEVOUG and Ta OTEPOEISH aoBeveiGg. ZTIQ MEPITTW-
oglc auTég N avaktnaon PuoIoAoYIKAG adPEVOUNIOPUOEIKAG avTIdpAoEws ato Stress unopei va XPEIaoBEel PEXPL Eva XpOvo.
Av pecohaBrioet napepminrouca AoipwEn n Bepaneia pe To Zaditen MPEMeL va OUPTANPWBET e £OIKT avTAOIH®dN aywyr).
Katd Tic mpdTeg NUEPES TN XOPNYNOEws Tou Zaditen ol avTidpAoelg Tou acBevolg Unopei va ermpeacBouv. EmBaAAetat
OUVETIQG POCOXT| OTIG MEPITIHOEIS 0BNYTOEWG OXNUATWY XEIPIOHOU INXavav KA. MoAovoTt Sev unapxel Kaptd anoAuTwg
£vBeIEn TepaToydvou emdpAcew, To Zaditen - dnwg AAWOTE Kal OAa Ta vEa pAppaka - Sev mpénet va xopnyeltal oe eykioug
1 BnAaZouceq yuvaikeg napd o eEQipeTikég HOvVo mepuTtdoelg. "Onwg 6Aa Ta gdpuaka to Zaditen mpénet va $uAdyeral
Hakptd and ta naidia.

ANnAemdpdoeig: To Zaditen Suvatdyv va evioxUOEL TV SpAOT] TwWV KATEUVATTIKOY, TWV UTIVWTIKGY, TWV AVTUCTAUVIKOV Kal
Tou owvonvelpatog. Mia avaotpéyiun mroon Tou aplBuol Twv aiponeTaliwv o acbeveig mou ehdufBavav To Zaditen
TAUTOXPOVWG HE avTIBIaBNTIKA GpApHaKa and To oTéUA MapaTnPiBNKe O HEPIKEG TIEPUTTMOEL. Ma Tov Adyo autd npénet va
anogelyeTal 0 CUVBUAOHOE AUTOG TwY dappdkwy Ewg dTou S0Bel tkavoromnTikh eEfYNON OTO GaIVOUEVO.

Napevépyeieg: KateuvaoTikr) 5pAoT Kat 8 HELOVWHEVEG MEPUTIMOELG ENPOTNTA Tou OTOHATOG KAl eAadpa faAn Suvatdv va
eudaviocBolv katd v &vapEn mg Bepaneiag, ouviBwg dpwg UNoXwpoUv auTopATWG o€ Alyeg NUEPES.

Ot aoBeveic rou £xouv v Tdom va napouctaouv EUKOAA KATEUVAOTIKY eMidpacn Ba ripénel va apxitouv v Bepaneia pe
1 AN nuepnoing (To Bpddu) yia Tig MPATEG HEPES.

Aodohoyia: Nadd. Sipdm: 2-4 etdv: 2 mi (0,4 ml) SUo popéq nuepnoiwg. 4 eTdv kat dvw: 5 mi (1 mg) SUo popég nuepnoiwg.
EQv n BepaneuTiky avTandkpion petd 4 epdopddeq Bepareiag eivat avenapkng, n ariry 56on propet va augneel kata 1/2
d1okio. EviAikeg: 1 B1okio 2 popég nuepnoiwg. Eav undpxet avaykn n 56on propel va dinhactachel. Ze aobevelq euaiodntoug
OTNV KATAOTOAR, OUVICTATAL A TIPOOdEUTIKA alENoT Katd v Sidpketa g Npe@mg efdouddag Bepaneiag.

Tuoxevaoia: Zipdru (1 mg/5 cc): PidAeg Twv 100 cc. Awokia (1 mg): Koutia twv 30.

Avtevbeigelg: Oudepia yvwoTn HEXPL onpepa.
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OAHrIEZ A TOYZ ZYITPA®EIZ

MANEYMQN elval 1o enionuo enmiotnpovikd neptodiké g EAANvikrg MveupovoAoyikng Etalpelag katl g
EAAnvikrig BpoyxoAoyikng Etalpeiag. H emiAoyr g UAng yivetal and tn ZuvTtakTikn Enitpon Tou nepio-
SikoU pe eubuvn Twv AleuBuvidv ZUvTagng kat Twv YreuBuvwy g Eknaideutikng 'YANnG kat twv Epeuvnti-
KoV Epyaoiwv nou oploBnkav and ta Alotkntikd TupBoUAia Twv 300 Etalpeiwyv pe 51| Bnteia.

H UAn tou neplodikou MNEYMQN avagépetal katd kiplo Adyo o016 AvanveuoTiké Zuotnua. H dldpbpwon
™G UANG nepthapBavel: 1Y ApBpa Zuvra&ng, 2) NpwtéTuneg epeuvnTIKEG epyaoleq, 3) Avaokonrioelg, 4) Ek-
natdeuTik6 Briua, 5) Evoiapépouoes neptntwoets. 'ApBpa ouvia&ng, Avaockonnoelg, Eidikd apbpa kat 'Ap-
Bpa eknaideuTtikol meplexouévou (Eknadeutikd Brjpa)dnupocieliovial petd and ypamtr npOoKAnon mg
ZUVTAKTLKNG Emitponng.

Ol MpwtdTUNEG EPEUVNTIKEG EpYaTieg kpivovTal and TouldxioTov dUo aveEGptnToug kpttég. Ot evdiadé-
POUCEG TIEPIMTMOELS EMIAEYOVTAL aMd TIG TIEPIMTMOEIS TIOU TIAapousLaZovial oTIG AlaVOGOKOUELAKES OUY-
KEVIPWOELG TNG BpoyxoAoyikrig Etaipeiag. Ta 4pBpa ouviagng, 1d eidikd dpbpa, ol mpwToTUNESG EPYATIEQ
dnuooievovtal oOAdGkANpeg oTrv EAANVIKA Kat AyYAKY YAwooa. Ot epeuvntikég epyacieg mou unofdAAov-
tat ota EAAnvika Ba petagppdlovial ota AyyAikd péoa oe €va priva ané tng anodoxrig Tng epyaaciag yia dn-
Hooieuon, pe euBUVN TWV CUYYPAPEWV.

EPEYNHTIKEZ EPIAZIEZ: nepléxouv katd oelpa:

1) ZeAida titAou: TitAog, Ovéuata ocuyypadp€wv OTnV OVOHAOTIKY, KEVIPO POEAEUONG, AleuBuvon, TnAE-
dwvo KUpLoU cuyypadéa yla emkovavia.

2) MepiAnyn: And 100 €wg 200 Aé&eig mou BA nepléxel cuvoTmTikd To agkomod, Tn uEB0SO, Ta Baoikd anoTteAé-
guparta Kai ta cuunepdopata g epyaciag (o tithog, n nepiAnyn kat n BiBAloypagia va apxiCouv anéd véa
oeAida). 1o T€A0g TwV MEPIANYEWY va avaypddovial 5 TouAdxloTov AEEELG KAELDLA.

3) Etoaywyrn, 4) YAik6 - MéBodog, 5) AnoteAéouara, 6) Zulritnon, 7) BiBAtoypadia.

O BiBAloypagikég napanounég 8a yivovtal pe 1o ouotnua Vancouver dnAadr| 610 Keluevo aplduoivtal ka-

" 14 oelpd epdaviong Toug. BiBAloypadia and neplodikd: Metd Tov apiBud, avagépovral 6Aa 1a ovouata

TwV ouyypad€wyv, o MAN}PNG T{tAog Tou dpBpou, N emionun cUVTIUNOT TOU TEPLOSLKOU, TO £€T0G, O TOHOG, N
npwtn Kat teAeutaia oeAida. .. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21, 749-759.

BiBAloypagia and Movoypadia: AplBudg, ovéuata cuyypadéwy, TitAog, aplBuég £ékdoaong, o ekdoTIKOG Of-
KOG, 0 TOTOG Kat T0 £10G €kdoang, oeAideg. .x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAoypadia and kepdAaio BiBAlou: AplBudg, ovépata ouyypadéwv tou kKepaiaiou, 0 TITAOG Tou kKeda:
Aaiou, In, o T{tAog Tou BiBAiou, ot Emotnuovikoi Zuvtakteg (Editors), o aplBuég ékdoong, o ek8OTIKOG Oi-
KOG, 0 TOTOG Kal 10 £10¢ €kdoang kat ot oeAideq. .. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: In: The Thorax. Roussos C. and Mackiem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.

8) Mivakeg: Na €xouv gagr - eneEnynuatiké TitAo Kal va ypdgetat o kabévag oe Xxwplotr} oeAida.

9) Eikéveq - Alaypdupata: YroBdAAovtal oe pwtoypadieg 9 x 12 cm (3 avdtumna), TEXVIKA AYOYEG. ZnUELWD-
VETAL OTO M{ow HEPOG pE pakakd HOAURL, 0 aplBudg g, o T{tAog Tou dpBpou Kat o MPWTOG Cuyypadéag Ka-
8wq Kal 1o enavw PEPOG auTrig. Ot UTIOTITAOL TwV ElKOVWV (AelAvTeg) oe XwploTh oeAida.

MNpoiumoBéoeiq: Melpapatikég epyaacieg oe avBpwnoug 1y nelpapatdwa Ba npénel va ouvodevovtal e 81-
Awon 6Tt akoAouBriBnkav Aol oL kavOveqg TNG EMLOTNHOVLIKNG deovToAoyiag oUudwva e TIG apxEg Tou Hel-
sinki. TEAOG n epyacia dev Ba npénel va €xel SnNUOCLEUBE! TPONYOUHEVWG.

O1 epyaaieq yia dnpoaicuon, dakTuloypadnuéveg ae SIMA6 51GoTnHaA Kal HE EupU MEPIBWPIO, uTTOBAAAOV-
Tal o€ 3 avaruma (1 npwtdTuTo, 2 KAANG toLdTNTAq dwroavriypada) otn AiguBuvon:

NEPIOAIKO «MTNEYMQN»

NANAAIAMANTONOYAOY 4

AOHNA 115 28

H darnavn tng napayyeAiag avatdnwy Bapuvel Toug ouyypagdeiq kal i upwvia yivetal kateuBelav ye v
ekdoTpla eTaipeia.
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ano ) ouvvady e

editorial e¢

Méoo ao¢paArc

(n méoo emkivduvn)
givar n xpRaon auiavrou
onuepa;

MéxpL nplv 30 xpdvia mepimou n xpHon
TOU QHLAVTOU NTav HAAAOV aveEEAeykTn.
ETol, mukvotnteg oe xwpoug eE6puUENg
Kal ene&epyaciag apiavtou, 5-15 (veg/cm?®
nrav ouviBelg kat 30/cm® 6xt adia-
votnTeg'. Zfuepa 10 6plo acpalrelac ei-
val OTIG MEPLOOOTEPEG XWPEG TOU KOGUOU
1 ivalem®, 6uwg eEakoAouBolpe va BAS-
noupe Bavatoug amd kakdNBeg UecoBn-
Alwpa 1) BPoyxoYevEG Kapkivwpa and apiav-
T0. AUTO yiati kat Ta 300, 15{wg To HecoBNAiwHa, EK-
dnAdwvovTal dekagTieg META TNV £€kBeaom. OL onuepLvol
Bavarol, dnAadr), opeidovtal katd kavova oTnVv aAo-
YLoTN Xpron tou wg mptv 30-40 xpdévia.

Etol, To epdTnua elval dxt av o apiavtog npokaAel
veoTAaagieg, autd eival avaudioBinTo, aAAd av u-
TAPXEL KIvEUVOG e TIG ONUEPLVEG OUVONKESG Epyaciag
1 HGAAOV KaAUTEPQ, av 0 KivEuvog autdg pmopel va
BewpnOel anodek1dq (acceptable risk). Aot «un Kiv-
duvog» (no risk) Sev undpxel oe kauld dpactnpEldTnNTa
™G KABNUEPIVIG Gwrig.

O auiavtog xpnotuomnoleital anéd ta apxaia xpovia
0AAG N Xprion Tou Tpe eKPNKTIKEG S1A0TACEIS KATd
KaL peta 1o B Maykdopio MNoéAepo, kupiwg oav Beppo-
MOVWTIKO KAl EVOWUATWHEVOG OTO TOIUEVTO (AULAVTO-
TOWHEVTO). YIIAPXOUV SHWG Kal AAAEG XPHOEIG AlYOTE-
PO YVWOTEG (UAIKA ouokeuaoiag, updouata, TAQOTL-
K4, dpéva autoKIvATwY K.A.). H TEpAocTIa auTh Xpron
Tou apdvTou yivetat av Kat eival yvwotd kat avapdl-

oBfNTO 6T1L 0 apiavTtog MPokaAel KAAONBEL VOTOAO-

YIKEG OVTOTNTEG (UTECWKOTIKEG CUAAOYEG, UTECWKOTL-
KEG AMOTITAVWOELG) KAAONBELG AAAE OXL TTAVTA KAAT|G
MPOYVWONG (VEUHOVIKT (Vwaon) KAt To ONpavTikdTePo
KakonBelg (Bpoyxoyevég Kapkivwpa, kKakdnleq peco-
BnAlwpa, (owg veonAaoieq AAAwv opydvwv). H ou-
OXETLON TOU auIdvTOoU He VEOTIAQCIESG Eival auTr) rou
Kavel Tov apiavio va diapépel and Ta dAAa aitia
TIVEULIOVOKOVIWOEWY, TIOU UTOPEL va OKOTMVOUV amnd
QVanveuoTIKY) Qvendpkela, aAAd Sev TpokaAoUv veo-
nAacieq. Kat to xelpdtepo eival 61t yia ™ uia anéd au-
T£Q, T0 pecoBnAinpa, dev umdpxet EAdxLot déon, ou-
T€ eAAX10TOG XPOVOG analToUNeEVOS yia TNV avanTun
Tou, av Kal ouvnBwg eugaviZetal uetd Baptd, mapate-
Tapévn €kbeon. Kal akéun KAt mou tpoudlel, To e-
cobnAiwpa ouvnBwg eudavietal 2-3 dekaetieq ueTd
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How safe

(or how dangerous)
is the use of asbestos

today?

Until 30-40 years ago there was very v-
ague control of the use of asbestos. Fiber
concentrations of 5-15/cm® were the rule
in the working place and concentrations
as high as 30 fiber/cm® were not that
unusual'. Today, in most countries, the
accepted asbestos fiber concentration is
one/cm? air. Still, even today, we witness
deaths from asbestos related neoplasias:
malignant mesothelioma and bronchoge-
nic carcinoma. This is decause for both, especially for
mesothelioma, there is a latent period of several de-
cades from the exposure to the overt disease. There-
fore it is very likely that these deaths are related to
the wide use of asbestos 30-40 years ago.

The question that arises today is not whether or not
asbestos is carcinogenic; this is undisputable. The
question is if there can be safe use of asbestos under
the present circumstances, which call for very pru-
dent use with specific protection measures. It is ob-
vious that we are not talking about “no risk” but mere-
ly about ‘““acceptable risk” since there is practically
no activity in life with “no risk”.

The use of asbestos dates back more than 3.000 ye-
ars, but it was only during the industrial revolution
and even more during and after the world war |l that
its use became widespread. It is used mainly as asbe-

-stos cement and as insulation material. There are al-

so other, less well known, uses as in textile industry,
for disc brakes in the automobile industry, etc. This
wide use has taken place in spite of the growing awa-
reness of the health risks involved. It is now establi-
shed that asbestos causes benign (pleural effusion,
pleural plaques), less benign (diffuse intersitial fibro-
sis) and malignant diseases (bronchogenic carcino-
ma, malignant mesothelioma and possibly tumors of
other organs). The carcinogenic properties of asbe-
stos make this material differ from the other causes
of pneumoconiosis which can kill from respiratory
failure but are not directly implicated for carcinogene-
sis. Furthermore, asbestos related neoplasia and mo-
re specifically mesothelioma has two very annoying
properties; there is no threshold, no minimum time of
exposure required for its development, and also the ti-
me between exposure and overt disease is usually 2-3
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v ékBeomn oe apiavto. OAa autd €xouv dnuioupyn-
oel éva peydho ¢o6Bo oto yevikd mAnduoud. Eival di-
KaloAOYNHEVOG auTOq 0 $6B0og; MNa va dobei armavn-
on 0° aUTO TPETEL KAVEIG va anavinoel oTa akoAouba
gpwtrpata: 1) Eival éAot ot TUmol apdvTou emikivdu-
vol; 2) Mototl Kivduvelouv amé tov apiavto; 3) Nawg
UTMOPEl, av uropel, va amoTeAEoeL N XpHON aplaviou
anodektd klvduvo; H andvinon ota epwthpata auta
evdlagépel 1dlaitepa v EAAASa, ylati eipacte n KU-
pla aplavTonapaywyog xwpa g EOK, evd otn xwpa
UTTAPXOUV Kal JeyAAeg Blounxavieg apavioToluéy-
TOU.

Ma va anaviriooule TO MPW®TO EPWTNHA TPEMEL va
Bupriooupe OTL apiavtog eivat yevikég 6pog yia d1d-
Popa V@SN MPoidvTa MUPLTIOUXWV OPUKT®Y, TTIOU oav
KoV yv@plopa €xouv tnv avtiotaon otnv uynAn
Bepuokpaaia. Yrndpyouv dUo opadeg aulavioluxwy o-
PUKTMV: oL opLtoALBoL (oeprievTiveg) kal ol audifoAot.
STOUG TIPWTOUG AVIKEL HOVO O XPUTOHTUAOG (AEUKOG a-
piavTog), evid otoug deltePOUg 0 KPOoKLdOALBOG, o a-
noaoitng, 0 avBoPUAA(TNG, 0 TpeROAITNG Kat GAAoL. Ot
300 opAdeg éxouv TIOAU SLadoPETIKA agpOdUVAUIKA
XapaktnpLoTikd. Ot iveg opLloAiBou gival oyoupEg Kal
£101 AlydTEPO AEPOSUVALKEG amd Toug audtBoAoug
nou potaZouyv pe d6pu, HE AKOVTLO, Kal ETOL EVOPNVQD-
vovTal oAU gUKoAa otoug TiveUpoveg. Elval pavepo
oTL oL audiBoArol sival o emikivdouvol. To euxaptoTto
elval 41l To oXAua Twv 0dlOAIBwY TOUG KAVEL TILO TAl-
PLaoTOUC yia S1APoPEG BLOUNXAVIKEG XPHOELG KAl E-
101 T0 90% TNG OUVOALKAG Tapaywyng apaviou on-
pepa eival xpuootulog. O XpUoOTUAOG dev EXEL EVO-
xorownBei e BeBaldTnTA Yia avanTtugn yecobnAtdua-
10¢. Me TnVv KakonB£oTatn autn, Un eTudeKTLKN Bepa-
neiag veonAaocia £xouv cuoxeTtoBel povo audifoAot.
Na auéowg évag tpodmog va pelwbei 0To EAAXIOTO O
KivBuvog HECOBNALOUATOG: va XPnolpoToLeTal Hovo
XPUCOTUAOG.

Ma 10 BPOYXOYEVEG KAPKIVWUA OL S1aPopEG avape-
oa oToug dUo TUMOUG auldvTou dev eival 1600 PEYA-
AeC. EdG 6pwg mapeppaivel £vag AAA0G yvwaoTtdTaTtog
napdyovtag kivduvou: 1o kdnvioua. Etal, eved undap-
XEL LA ULKPT] poévo au&nan tng ouxvotntag Bpoyxo-
yevoUg KAPKIVOUATOG OF Hn KAMVIOTEG epyagope-
VOUG HE apiavTo, ol Bapeig kanvioTég mou ekTiBevtal
Kat oe apiavto éxouv 80-90mAdaio kivduvo avanTtuéng
BpoyxoyevoUg kapkivopatog? Na Aoumoév kat évag
TPOMOG va pelwdel oto eAdxioto o kivduvog amd
Bpoyxoyevég kapkivwua. Ot epyalduevol oTov apiav-
TO TIPEMEL va UnV Karvigouv.

Motot kKivduveUouyv va ekTeBoUv 0g auiavTo Kal mweg
UMOPOUE VA TOUG TIPOOoTATEYOUE; Kat’ apxny, o Kiv-
duvog eival pévo amod v €LOTIVOT) VOV apLEvVTOoU Ttou
awpouvtal otov aépa. Etol dev kivduvelel Kaveig a:
6 auiavto ato vepd (aplavioowAnveg UdPEUONG) Ka-
B®G Kal amd auiavio EVOWUATWHEVO OE UAIKA (TL.X.
otéyeg and aplavrotoluévto)’. Ewonvon vdv apidv-
Tou umopei va yivel oe kGBe otadlo egepyaaciag Kai
XPNONG Tou Kal Kupiwg, i) katd v eE6pun| Tou amod
1a opuxeiq, ii) Katd v evowudtwor) Tou ot dlagpopa
MPoI6vVTa (QuavTOTOHEVTO) 1) KaTd TV aneubeiag &-
¢apuoyn Tou (Bepuoudvwan), iii) and £towua, akivou-

decades. These facts have created a great concern a-
mong the medical community and the public for all
uses of asbestos. Is this concern justified? In order to
answer this, one must address the following issues: 1)
Are all types to asbestos dangerous? 2) Which groups
are at risk? and 3) How can one protect these high risk
groups? The answer to these questions are especially
important for Greece because it is the main asbestos
producing country of the EEC and because there are
several large asbestos cement factories in Greece.
In order to asnwer the first question it should be no-
ted that asbestos is a general term for several fibrous
silicates with a common quality: resistance to heat.
There are two groups of asbestos fibers; serpentines
and amphiboles. Chrysotile is the only serpentine,
while there are several amphiboles (crocidolite, amo-
site, anthophyllite, termolite etc.). There are signifi-
cant differences in the aerodynamic characteristics
of the two groups. Chrysotile fibers are curly and thus
less aerodynamic than amphiboles which are long, th-
in and straight like a juvelin. These aerodynamic cha-
racteristics facilitate the penetration of amphiboles
in the lung parenchyma. The curly shape of chrysotile
on the other hand makes this fiber more suitable for
several industrial uses, so that 90% of asbestos used
today is chrysotile. Chrysotile has not been with cer-
tainty implicated as a cause of malignant mesothelio-
ma. Most amphiboles have. Therefore one way of pro-
tecting asbestos workers from mesothelioma is to
use pure chrysotile. For bronchogenic carcinoma the-
re is no similar gradient between serpentines and am-
phiboles. There is however another co-factor; smo-
king. So, whereas there is only a slight increase in the
prevalence of bronchogenic carcinoma among non-
smokers, heavy smokers have an 80-90 fold greater
predisposition®. Thus, asbestos workers, can be pro-
tected from bronchogenic carcinoma by not smoking.
The second question was which groups are at risk
and how can we protect them. At first, we must em-
phasize that there is only risk from inspired asbestos
fibers. There is no risk from asbestos in water and
there is no risk from non-friable products like asbe-
stos cement roofs, etc®. Exposure to friable asbestos
fibers can occur during any step of its exploitation
and use; i) during mining, ii) while incorporating asbe-
stos in different materials (asbestos cement) or ap-
plying it directly (insulation), iii) from ready products,
normally safe, if one crushes them, iv) from non-
occupational environmental exposure. Environmental
exposure can take two forms. In the first, large pop-
ulations of metropolitan areas are exposed to mini-
mal asbestos pollution from disc brakes, etc. This
form of exposure does not seem to have any health ef-
fects, although asbestos fibers have been found
during autopsy of inhabitants from large metropolitan
areas. The second form of environmental exposure is
related to household use of asbestos. This is known
in Greece since the reports on “Metsovo Lung”“. In
1985 we reported that the high frequency of calcified
pleural plagues in the inhabitants of Metsovo, in Nor-
thwest Greece is related to an asbestos - containing
white - washing material that was used in the area.
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va, mpoidvta apidviou éTav autd kéBovral, omdve 1
TpLovidovTal yia va xpnotHomnomnBouv (kivouvog moAu
HIKPOG aAAG UTtapkTdg), iv) amd pn emayyeAaTIk,
nepiBarAovTikn €kBeon. H teleutaia katnyopia éxel
dUo unokatyopies. H mp®Tn apopd oe punavon pi-
Kpou Babuou nou undpxel oe OAEG TIG HEYAAEG MOAELG
and ¢pevapiopata autokviTwy K.AM. daivetal 6Tt 1

purnavon autr dev éxel EMMTMOOELG OTNV UYEia av Kat

apiavtog €xel BpeBel oe uEYAAO MOOOOTS VEKPOYLADV
atdpwv Tou £¢noav ot TéToleg peyaloumdAelg. H
deutepn unokatnyopia ivat dtopa mou exktiBevtal ge
aplavto Ox1 emayyeAuatikd, aAAd and xprion Tou ot
S1apopes oiklakéG epyaoieq. Ztnv EAAGSq, n umoka-
Tnyopia autr| éxel yivel yvwotr anéd tnv npo oAlywv
ETWV Teplypadeioa evaNUIKA UNapEn UNEdwKOTIKMV
anoTITavWoewy otnv rneploxny MetodBou. Ttnv me-
poxn auty aAA@ kat oe AGAAEG TEPIOXEG NG
EANGBAG®, oL KATOLKOL XPNOlHoToUoay éva UAKS
Tou £€matpvav ané 1o XMUA yia AoTPIoua E0WTEPLKDOV
X®pwv. To UAIKS auTo mepleixe TpepoAit® (amnd TOUG
TILO KAPKIVOYOVOUG TUTIOUG QUIAVTOU) E CUVETIELD N
TAgloynoia va £xel UMEWKOTIKEG AMOTITAVMOOELS, €-
Vi N ouxvétnta Tou pecoBnAiduatog eivar 300mAA-
ola Tou avauevouevou’. To UAKS autd Sev Xpnoipo-
noteital ma.

H ékBeon otov apiavto eival, Aomdv, enayyeAparti-
KN KaL un enayyeApatikn. Mog urmopolue va npoota-
TEYOULE TOUG EMayyeAUATIES, AAAE Kal TOUG Katava-
AwTtég auidvtou; 'H pfnwg avti va Toug mpooTaté-
Youpe eival kaAUtepa va anayopeubei teAeiwe o a-
piavtog onwg éxel mpoteivel n Ynnpeoia Mpootaciag
MNepiBdArovtog twv HMA® kal va avtikataotabsl and
AAAa UAIKG; AuTO yia GAAa UAIKG propel va yivel eu-
KOAQ, yla GAAa SUokoAa kal yia GAAa kaBoAou. Ta
npoBAruata de e TA UMOKATACTATA TOU QULEVTOU &
vat d0o. Mpwtov, 6Tt ouVNBWG dev eival TOCO KATAA-
AnAa 600 o apiavtog, eve eival oUVHROWS oAU akpl-
Botepa. Asutepov, 611 600 MANCLEZouV TIQ 1316TNTEG
TOU auavtou 1600 N mbavotnta va £xel i XPnon
TOUG Ttapopoloug Kivduvoug pueyaAdvel. Mati dev &i-
vat n xnuikr oUoTacn Tou apldvTou Mou Tov KAVEL ETL-
Kivduvo aAAd ol agpoduvapikég Tou 1316 TES. ETOL £-
xouv diamotwbe( vooruata napduola p’ autd mou
Bpnkape oto MétooBo, oty Toupkia ané xprion un a-
HLavtouxou UALKoU ({e6ALBou) ou éxel udvo agpodu-
VAULKEG 1B10TNTEG MAPOUOLEG UE TOV apiavTo®.

ZUVENWG HAAAOV TIPEMEL va MpooavatoAlo8olpe
TPOG TV TpooTacia and tn Xpron autdviou napd
TPOG TNV KATAPYNON Tou, MPOWB®VTAG NapdAAnAa
v €peuva yia t dnpoupyia KatdAANAwy, GONVGHV
Kal akivéuvwy urnokatdotdtwy tou. H npootacia au-
) TPEMEL va KaTteuBuveTal T600 mPog Toug epyalope-
VOUG 600 Kal TTPOG TOUG katavaAwtég. Ma Toug epya-
CoHevouG utdpxouV TPOTIOL TPOOTATIAg Mou elvat Ha-
Alota vouoBetikd katoxupwpévol. To mpdBAnua ei-
vai, onwg navtote, 6TL oUXvA dev tnpolvral. Kat’ ap-
X1V, ot EpYagoUevol OTov auiavio mpémet va yvwpi-
Gouv OTL ektiBevial 0g duvNTIKA EMIKIVEUVO UAIKO.
Mpémnet erntiong va yvwpiZouv 611 av kanvifouv, auté
yivetal moAU o emikivduvo. lowg pdAloTa va npémnet
va anayopeUeTal oL KANVIoTEG va epyddovtal oTov a-
piavto. Ot Blopnxavieg MPEMEL va Xpnopomnololy 600
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Several other areas of Greece with similar problems
have been found since then®. The implicated agent
was tremolite®, one of the most carcinogenic amphi-
boles. It was no surprise therefore, that malignant me-
sothelioma is also common in the area of Metsovo;
300 times more common than expected’.

Since exposure to asbestos can be occupational or
non-occupational, we must protect both the worker
and the user of asbestos. Or should we rather ban a-
sbestos completely as the Environmental Protection
Agency proposed in the USA® and substitute other
materials for it? This can be done easily for some a-
sbestos products, but is practically impossible for o-
thers. Furthermore, there are two problems with asbe-
stos substitutes. First, they are usually less suitable
and more expensive than asbestos. Second, the more
they approach asbestos in its qualities the more they
approach its health hazards. For it is not its chemical
composition that makes asbestos dangerous, but its
aerodynamic characteristics. Thus, similar problems
with those we found in Metsovo have been reported
from Turkey related to the use of zeolite, a non-
asbestos material that has very similar aerodynamic
characteristics to asbestos®.

Therefore, it seems that we should rather improve
the protection offered against asbestos than ban a-
sbestos. At the same time research should be orien-
ted towards discovering asbestos substitutes that ha-
ve similar qualities with asbestos, are inexpensive
and pose no health risks. The protection should be of-
fered to both workers and users. For the workers there
are hygiene standards and rules for airborne asbe-
stos dust. The problem is as always that it is not cer-
tain that these standards and rules are observed. Fir-
st of all, workers should be aware that they are using
a potentially dangerous material. They should be awa-
re that smoking increases this danger. Perhaps one
should not employ smokers in asbestos factories.
The industries should use only chrysotile as it is done
in Great Britain' and asbestos fiber concentration
should not exceed 1 fiber/cm?® air. Finally, in the few
places where this cannot be observed, workers
should wear masks and special uniforms. This should
be the exception of course.

It should be noted here that asbestos exposure does
not occur only in the well known large asbestos fac-
tories. Asbestos is used in hundreds of small enterpri-
zes where a small number of workers are exposed to it
without knowing it. Therefore, it should be obligatory
to have an easily read “asbestos” label on all asbe-
stos products.

The most burning issue however, is the risk of the
general public from the use of asbestos. Again we em-
phasize that there is no risk from asbestos in water or
asbestos in ready nonfriable products. Is there any
risk from asbestos in buildings? Under usual cir-
cumstances no, but whenever there are open surfaces
with friable asbestos fibers, from insulation mate-
rials, these surfaces must be covered of sometimes
the whole part of the building must be demolished. In
most cases, just covering these surfaces should be e-
nough. Whenever demolition is necessary it should be
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yivetat kaBapé dompo auiavto (XpUOATUAO) e TNV &-
Adxiotn duvar mpoouEn audIBOAwy V@dV. "H KaAu-
Tepa va anayopeubel teAeiwg n xprion audBOAwY 6-
nwg éxel yivel otn M. Bpetavia'. Mpénel o1 ouykev-
TPWOELG AUIAVTOU GTOV TOMO £pYATiag va pnv umep-
Baivouv T pia iva/cm?® kat autd mpénet va eAéyxetal
oxoAaoTika and tnv moAtteia. Téhog, ota eAdxioTa
HEPN OTIOU N TIUKVOTNTA QVTIKEIMEVIKA Sev pnopel va
elval TIoAU pikpr oL epyagOUEVOL TIPETIEL VA PEPOUV TIQ
ELOLIKEG HACKEG N kal TIATIPN evdupacia. Autd BéRata
npénet va eivat n eEaipeon.

To Béua 6uwg mou mpoBAnuatilel evrovadTata on-
Hepa eival o kivduvog Tou eupUTEPOU KOLVOU TIOU £p-
XetaL o enagn pe apiavro. Mpdta Suwe ag Toviodei
TAAL antd 11 dev Kivduvelel. Aev KivduveUlsl and apiav-
TO OTO vepd KaL and auiavTo mou eival EVOWUATwHE-
VoG og TpoidvTa mou dev eival pBappéva kat £Tol dev
aneAeuBepwvovtal iveq apiaviou oto MEPLRBAAAOV.
KivduvelUouue and apiavto evowpatwpévo oe KTipLQ;
ZuvnBwg 6x1, aAAd propel va undpEel kivduvog av ol
empAaveleg audvtou eival eAelBepeq oTov agpa Kat
PBapuéveq wote va eheubBepdvovtal iveg. M’ auts,
0€ OAa Ta KTipLA TTOU UTTAPXEL TETOLO UALKO, npémel va
YIVEL OXOAOOTIKOG EAEYXOG Kal OL ETUPAVELEG AUTEG
va kaAugBouv i va katedaptobouv. SuvrBwg n KAAu-
Yn apkel. NaravaykaoBoulue va kavoupe Katedaglon,
TPEMEL AQUTS va Yivel ue TOAU PEYAAEQ PodUAd&Eelq
ylati eivat autovonto 6Tt o Kivduvog yia TOUG £pYya-
TEG KATEDAPLONG elval eEALPETIKA HEYAAOC.

ZUUTMEPACUATLKA:

1) O aulavtog mpokaAel avaudiofinta veonAa-
oleg, 6UWG yia To pecoBnAinua evoxormoouvIal po-
vov oL audiBoAol, 6xt 0 XpuaOTUAOG, EV® Yia TO Bpoy-
XOYEVEG KapKivwua €eVOXOTOLETAlL TIEPIOCATEPO n
ouyxpovn £€kBean o€ Kamvo (kAnvioua).

2) Ot gpyadduevol otov auiavto Kivduvelouv oa-
WG, UNAPXOUV OUWG AOTEAECUATIKO! TPATIOL npo-
otaoiag mou mpénel BERaia va tnpouvTal

3) OAa 1a mpoidvta audviou mpémnet va ypdadouv
oe gpdavn BEon 611 mepLExouv apiavto.

4) To eupUTEPO KOIVO BEV KIvBUVEUEL and vEPS TIoU
MEPLEXEL apiavTo 1} éTolua mpoidvTa apdvrou. Kivau-
velel OUwG amd eAelBepeq dBapuéveq EMLPAVELEG
Tou mpérel va kaAdmrtovTal 1 va katedagpifovtal, pe
€£a0PAAION TNG UYEIQG TwV EpYATHOV katedadioewg.

2T1aupog Hp. Kwvoravrémoudog

kept in mind that this is a very dangerous work and
the workers involved must be protected.

In conclusion:

1. Asbestos causes neoplasia beyond any doubt,
but for mesothelioma only amphiboles ate implica-
ted, while for bronchogenic carcinoma smoking
seems an obligatory co-factor.

2. Asbestos workers are definitely at risk but there
are established protection measures which must be
observed.

3. All asbestos products must have an “asbestos”
label, clearly written and easily read.

4. The general public is not at risk from asbestos in
water or non-friable asbestos in ready products. It is
at risk from friable asbestos fibers in the insulation
surfaces of old buildings. These surfaces must be co-
vered and sometimes whole parts of buildings must
be demolished, with proper safety precautions for the
demolition workers.
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Air pollution and our
lungs: the pneumologist’s
role

Concern for the quality of the air which
surrounds this planet is shared across
continents, countries and individuals,
and action on thiw common concern is
probably essential for the protection of a-
nimal, plant and human life in the waning
years of the 20th century and as we move
into the 21st century. After the skin, our
lungs are the most exposed organs, and
given that global population is of the or-
der of 4,800 million, and each individual breathes bet-
ween 5 and 6 million liters of air per year, the expo-
sure of human lungs to environmental pollutants is
considerable. Even though pollution is often patently
visible to those of us who breathe it, in the form of
summer haze, or winter fog, or plumes of industrial
smoke, detecting its ill health consequences may not
be easy, and experts may differ vigorously in their in-
terpretation of the same evidence™.

Three approaches are used to test the role of inha-
led materials in the genesis of human ill health: i) ani-
mal studies: thse are usually defining toxicity in rela-
tion to short term, high level exposures (as might be
encountered in the occupational setting) rather than
long term low-level exposures (as are likely to be en-
countered in relation to community air pollution). Ne-
vertheless structure - function correlations in animals
may be useful in clarifying mechanisms of response
pertinent to human reactions; ii) controlled human
short term experiments may be used to investigate
mechanisms of respiratory response, often in susce-
ptible subjects such as those with asthma, and to e-
stablish exposure levels at which responses can be
detected?; and iii) population - based (epidemiologic)
studies, which despite their weaknesses, must form
the basis for action aimed at controlling the ill effects
of exposure to community pollution on human
health®.

To support a causal hypothesis, population based
studies must demonstrate exposuré - response rela-
tionships, for instance, by comparing exposed with
nonexposed populations, or comparing populations
with different levels of exposure®. In the case of com-
munity air pollution, since exposures are the result of
natural experiments, exposure profiles of communi-
ties can only be very broadly mapped without accou-
ating for variation in individual exposure. In addition,
groups suitable for study because of contrasting ex-
posure often differ in so many other ways (for instan-
ce in geographic, climatic, socio - economic, ethnic,
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H atuoogaipikn pumavon

Kdal oI mMveUMoOVvES pag: O

pPOAOG TOU MveuuovoAdyou

2’ OA0 1OV KOOHO ekppdlovTal avuon-
Xieg and KuBepvnoelg Kal IBLWTEG yia TNV
noldInTa Tou agpa mou MeEPLBAAAEL TOV
mAaviitn pag. H avdaykn enaypunvnong
Mavw o’ autd 1o PORANUa eival Baoikn,
yla va npootateudel n GUTLKY, ) wLKN Kal
n avBpwrmivn ¢wny otnv eoxatid tou 2000
aiwva, KaBwg avatéAdel o 210¢ alwvag.
O1 nveupoveg eival To MEPLOCOTEPO EKTE-
Belpévo dpyavo oto meptBAAiov, HeTd 1o
Oépua. Aedopévou OTL 0 OUVOALKOG TIANBUCOUOG NG
yng eivat yupw ota 4,8 dioekatouplpla kat kabe ato-
Ho avarvéel pEXpL 5-6 ekatouulpla Aitpa aépa 1o
Xpovo, ¢daivetal mdéoo peYAAn eival n €kBeon Twv
TIVEUUOVWY OTOUG pUTIOUG TOU TIEPIBAAAOVTOG. AKOUA
kai étav n punavon elvar opBaiuodpavig, og 600U
TNV avanvéouy, Ue TN Hopdn TnG KaAokalpvng kata-
XVL4G, NG XELUEPIVIG OpiXANG I TNG atBarouixAng, n
EKTIUNON TWV SUCHEVWV ETUTITWOEDV NG €Mi TNG U-
velag dev eival 1600 eUKOAN Kal oL eldLkoi uropel va
dlapwvouv pIllkd otnv agloAdynon evog Kal Tou au-
TOU YyeyovoTog.

MNa ™ diepelivnon Tou POAOU TWV ELOTIVEOUEVWV
ouOL@V Kal TNV MPOKANON voowv eni Tou avepwmnou
xpnowdorotouvtal 3 pébodol: 1) MeAéteg emi CHwWV:
AuTég dlepeuvolv ouviiBws Tn ouoxETion NG TOELKO-
mTag Pe ™ Bpaxuxpovn €kBean oe uYnAd enineda
punwv (6nwg Ba ouvéBaiwve oe emMayyeAUATIKN €KBe-
on). Atyétepo epeuvdral 1 pakpoxpovia €kbeon oe
XAUnAd enineda (6nwg ouviBwg cupfaivel otn po-
Auvon Tou neplBdAAovtog). NMapd Taluta oL CUOXETI-
oelg doung - Aettoupyiag oe {wa pnopel va eival xpni-
Oleg yia m Oleukpivion unxaviopwv aviidpaoewsg
Tou avaloylkd pmopei va oupfaivouv kar OTOV
avBpwrio?, 2) Bpaxuxedvia TEPAuaTa oe avlp®noug:
Mrniopel va xpnotpomoinBouyv yia tn diepelvnon unxa-
VIOUWV avTidpdoews TOU avarveUOTIKOU CUOTAMa-
TOG, 0¢ dTopa pe Tpodidbeon Omwg T.X. AoBeVEIG e
doBua kabwg kat yia v emniBepaiwon opiwv ekBEae-
g ota onola ot avtidpdoelg eivat avixveuoiueg. 3) E-
TUSNUIOAOYIKEG LEAETEG: AUTEG TAPA TA HELOVEKTAA-
Td Toug Mpénel va eival n BAon yiLa tov EAeyX0 NG VOo-
goyovou emidpaong and tnv £€KBeON OTOUG PUTIOUG
g atpéodailpag.

MNa v emuBeBaiwon piag unéBeong, ot MANBUCULA-
KEG HEAETEG TIPETEL va TILOTOTOLOUV TN OX£0N £KBEONG
- avtiépaong, m.xX. He oUYKPIoELG EKTEBEVTWY TIPOG N
EKTEBEVTEG TTANBUCHWY 1] CUYKPI(OELG TANBUCH®VY TTOU
ekt{Bevial oe Sladpopetikd enineda’. Ztnv nepintwon
™G atpodaipikng pumavong, av n €kBeon eivat aro-
TEAEONA PUOLKOU TELPANATOG, O TUTOG NG €kBeong
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smoking and occupational characteristics) that diffe-
rences attributable to pollution, unless they are large,
escape detection because of the confounding effects
of the factors listed above.

Outcome variables uses in studies of the ill health
effects of exposure to community air pollution in-
clude mortality>”'", hospital admissions for respira-
tory iliness”®% reported history of respiratory illness
especially in children, respiratory symptoms (in-
cluding sympton diaries), and lung function level or
decline over time'". Target populations have included
entire communities (all ages), and/or children particu-
larly pre - teenagers chosen to avoid confounding by
smoking and/or occupational exposures. Several lar-
ge studies have involved more than one country
and/or jurisdiction. For example, a WHO program car-
ried out in Europe in the 1970’s covered over 20,000
grade school children, from areas of low and high pol-
lution in each of 8 participating countries (Czechoslo-
vakia, Greece, Denmark, Netherlands, Poland, Roma-
nia, Spain and Yugoslavia'. A US study focused on
adults and children in 6 cities in as many states with
varying levels of community pollution'' while a re-
cent study by the Commission of the European Com-
munities Environmental Research Program examined
the respiratory health by questionnaire and lung
function of over 22,000 children aged 6 to 11 years in
19 areas in 6 member countries, including Belgium,
Denmark, France, the Federal Republic of Germany, |-
taly, Ireland, Netherlands and the United Kingdom '®.

Despite the large humbers of subjects involved, no-
ne of these studies gave results suggesting strong re-
lationships between exposure and ill health. In the
WHO study, results varied between countries. In Den-
mark and the Netherlands where pollution levels for
black smoke, even in the high exposure areas, were
modest (annual median 29 ug/m9, no exposure rela-
ted health effects were found, whereas in Romania
and Poland where the comparable values were high
(187 and 353 pg/m? respectively), exposure-related ef-
fects on symptoms and peak expiratory flow rates we-
re demonstrable'. In Greece, despite two fold diffe-
rences in smoke and SO, levels in the two areas
studied, namely Athens and Vryon, symptoms were
only marginally more frequent in the Athens children
and their lung function on average higher than that of
the Vryon children™. In the US study, the results
suggested that, in children, exposure to pollutants de-
rived from combustion of fossil fuels (total suspen-
ded particulates and the sulfate fraction) was asso-
ciated with symptoms, including bronchitis, but did
not affect lung function level ™. The ranges for annual
means across the cities studied were 32.0 to 150 ug
per m® for total suspended particulates, 2.9 to 184
ug per m* for SOy, and 4.4 to 19.3 Hg per m? for the
sulfate fraction of total suspended particulates. In
the EC study, no specific effect of outdoor pollution
on children’s respiratory health could be identified'®,
cultural, linguistic and climatic differences were all
thought to have had an important effect on the
results, and as well as the fact that the ranges of ex-
posure to balck smoke studied (annual median levels

HTopel va xapaktnploBei adpd xwpic va uttoAoyile-
TAL N TIOKIAIQ TWV HEHOVWUEVWY TIEPLOTATIKGOY. ETi-
MPOoBeTa EPIKEG OHAdEG KATAAANAES yia HEAETN,
nou dev £xouv ektebel oTOUG pUMoOUG, ouxvd dlagé-
pouv O TIOAAEG AAAEG TaPANETPOUG (TT.X. OF YEWyYpPQ-
®IKA, KALLATOAOYIKA, KOLVWVIKO-OLKOVO LKA, €BVIKA,
OUVNBELEG KaMVIOMATOG KAl EMAYYEARATIKA Xapaktn-
PLOTIKA). ETOL peTaBoAéq — ekTOG Twv Kpauyaréwy
— Tou opeilovtal Kal anodidovtal ot putavon uro-
pei va diagelyouv Adyw ouvunapéng 1éowv GAAwvV
napayoviwy.

MapAueTPOL TOU XPNOLHOTOOUVTAL Yia ™ VoooYo-
vo enidpaon tng neptBAAAoVTIKAG punavong sival n
Bvnouotnta, ol eloaywyég oto VOoooKopuelo yia ava-
TIVEUOTIKA VOOT|HATA, TO IOTOPLIKO AVATIVEUGTIKOU VO-
ONUATOG (e181kA OTNV MaLdikn nAtkia). Ta guunTOuaTa
amno 1o AVATVEUOTIKS (oupmeptAapBdveTal kat nuepPo-
A6Yy10 SuUMTOUATWY) KaL oL AEITOUPYLKEG BOKILATIES
TOU TVeUHOVOG SLaxXPOVIKA. ZTOUG MANBUCHOUS «OT6-
XOoug» meplAauBavovtal oAGKANPeG KovoTnTEeg OA WV
TOV NAKIOV i/Kat matdid eldika g TPO-ePNPIKNAG NAL-
Kiag, ®ote va anogelyetal n ouyxuon and v emi-
dpaon tou Kamnviopatog 1§ v ETAYYEAUQTLKY} KO-
on. MoAAeq peydAieg peAéteg mepthauBdvouy TepLo-
00TEPEG amod Wia XdPeg ry/kal ETKPATELEG-VOUOUG. [Na
napadelyua éva npodypayua e Noy omv Eupwmn
ot dekaetia Tou 1970, mepleAduBaAve TAEOV TwV
20.000 pabntdv amé meplox€s xaunAng kat uynAng
puUNavong oe kabe pia ané TiG 8 XMPES Mou oupueTEl-
xav (ToexooAoBakia, EAAGSa, Aavig, OAAavdia, Mo-
Awvia, Poupavia, lonavia kat MouykooAaBia)'2 Mia
HEAETN OTIG HIMA emkevipdbnke oe evnAikoug kai
nadld oe 6 MOAELG LOAPIBLWY TIOALTELDY pe dlddopa
enineda punavong™™, evd pa teAeutaia epyacia
TOU TPOYPAUHATOG «UEAETNG TOU nepIBAAAOVTOG NG
EOK» e&étaoe v kaAn QVATMVEUOTIKN AElToupyia pe
EQPWTNHATOAGYIO KAl AEITOUPYIKEG SOKILACIES TWV
Tveupdvwy oe meploadtepa and 22.000 nadld, nAt-
Kiag 6-11 eTwv, oe 19 neploxéc 6 XWPWV - LEAWV, OU-
nepthapBavopévwy Tou BeAyiou, tng Aaviag, me
"aAAiag, Tng Autikng Mepuaviag, ItaAlag, IpAavdiag,
OAAavdiag kat Hvwuévou Baoiieiou'®.

Mapa 10 peydAo aplBud peAeTnBévIwY ot Kapa a-
1O QUTEG TIG EpYaOieq dev Bpébnke LOXUpPN CUOXETION
avapeoa otny £kBeon kat Tn voonon. 21N HeEAETN NG
NOY ta anoteAéopata enoikihav HETAEU dlapdpwv
Xwpwv. 2 Aavia kat OAAavdia .. 6rou Ta emineda
PUNavong yla To HaUpo Kamve, akdpn Kat OTLG TEpLO-
XEG He TN peyaAUtepn £kBeon, HTav ta uynAdtepa
(HEon emrola TN 29 pg/md) dev Bpébnke ouoxétion
HeTa&U €kBeong Kal voowv Tou QVATIVEUCTIKOU, eV
ot Poupavia kat MoAwvia avtiBeta, dmou ol OUYKPL-
VOUEVEG TIEG NTav UYNAEG (187 kal 353 ug/m? avti-
OTOLX0), N CUOXETIOM £KBEONG - EUPAVIONG OUUTTTWHA-
Twv KaL N enidpacn oToug EKTIVEUGTIKOUC oelkTeg
pong nTav ¢pavepn ' v EANGSq, napd To dimAdctio
emninedo ae kanvé kat 510&eid1o Tou Beiou, HeTa&u duo
neploxwy (ABrva - Bpudva) ta cupntdpata ek Tou a-
vanveuoTiKoU Tav opLakd cuxvotepa oTa natdid mg
ABrvag - mou €xel peyailtepn purnavon — aAAd ot
AELTOUPYIKEG TOUG OKINATIEG KATA UETOV 0po Bpédn-
Kav kaAUTepes, amd Twv nadlov e Bpuwvac nou ¢-
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of black smoke 5 to 57 ug/m? were low.

How should future research be directed? The inve-
stigators responsible for the EC study'® recommen-
ded abandoning the traditional cross-sectional appro-
ach comparing populations living in regions subjec-
ted to different levels of environmental pollution: they
felt that at the current levels of smoke and SO, con-
trol achieved in many areas of the EC, this methodolo-
gy had only led to arguable results even when all pre-
cautions are taken to assure comparability of mea-
surements of both the environment and of health indi-
cators in the comparison areas. In future studies, mo-
re attention should, they felt, be paid to indoor as well
as outdoor pollution, to estimating (or directly monito-
ring) personal exposures, and to the selection of
study populations of a more homogeneous nature ex-
cept for exposure to pollution.

In North America, attention has turned to the role of
particulate and gaseous acid species (“acid rain”)
which may undergo long range transportation and
transfomation without respecting international fron-
tiers. Studies under way using new methodology for
monitoring acid species include one involving US and
Canadian investigators, based on the traditional
cross sectional approach of comparing symptoms
and lung functior in school children from a number of
different locations selected on the basis of contra-
sting acid species pollution' '8 and one in New York
State, focussing on hospital admission patterns in re-
lation to acid species pollution levels'®.

Sceptics question the dividends likely to accrue
from the intensive search for the separate ill health ef-
fects of the different pollutant species. It is argued
that our lungs have inevitably to deal with the mi-
xtures of pollutants which characterize our urban in-
dustrial environments, and that individual pollutants
should be regarded as indicators of the nature of the
environmental contamination under study rather than
as specific agents responsible for ill health effects.
The other viewpoint is that better characterization of
the respective roles of the different pollutant species
enables more targeted control measures. Both points
of view may be correct: black smoke may no longer be
the best indicator of today’s urban pollution (many
countries have moved a long way towards controlling
this obvious contraminant of our atmosphere), and
the searches is now on for other species as most ap-
propriate indicators of urban pollution in the 1980’
and 1990’s.

Since pollution does not respect national frontiers
and most industrialized countries are both recipients
of pollution generated elsewhere as well as genera-
tors of pollution which may undergo long-range trans-
port, research in any one region or country should al-
ways be planned to contribute to the overall scientific
picture. Nevertheless, there is often reluctance to ac-
cept information gathered elsewhere, in other co-
untries and other jurisdictions, as a basis for local ac-
tion. To the extent that local climate, local patterns of
urbanization and local industry are also important de-
terminants of environmental pollution, it may be ne-
cessary to ¢haracterize the local scene as a prelude
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XEL HikpOTEPN pUTtavaon ™. E1n peAétn twv HIMA Bpé-
Bnkav ta e&ng. MNaidia nmou ektéBnkav o PUMOUC TPO-
epXo6Hevoug and kauon Mapayndywy - KATAAO(MwV me-
TpeAaiou (alwpolupeva owHatidia kat mukvoTnTa Belt-
KWV 0Eeldiwv) Bpebnke alENoN TwV CUPMTWHATWY €K
TOU QVATIVEUOTIKOU 1| KAl TTIEPLOCOTEPES TIEPITITOOELG
Bpoyxitidag, xwpiq Ouwg va srnnpeacBolv ol ava-
TIVEUOTIKEG dokIpaoieq™. Ta 6pla yia Ti¢ eTioleg dia-
KUHAVOELG KATA PNKOG TWV TIOAEWV TIOU HEAETABNKAV
nrav 32,0 - 150 pg/m® yia Ta oAlKd atwpoupeva cwua-
Tid1a, 2,9 - 184 ug/m? yia to S10&eid10 ToU Beiou kal 4.4
- 19,3 pg/m? yia 10 Bekd KAQONQ TOU QlWPOUUEV®V
owpatdiwv. Xt yeAétn g EOK dev diamothbnke
ELOIKT EMI®PAON TNG ATHOOGAIPIKNG PUTIAVONC OTO a-
VanveuoTiké oloTnpa Twv nadidv'®. MoAmoTikég,
YAWOOIKES KAl KALLATOAOYIKEG BLapopég Ouwe daive-
Tal WG &iXav ONUAvTKn eMidpaon oTa anoteAéoua-
Ta QUG ™G MEAETNG, evdd Ta dpla £kBeong oTo pav-
PO Kanvo (Heco €00 eTtinedo kanvou 5-57 pg/m?) 1-
Tav xaunAd.

MNwg npénel va kateuBuvBei n £épeuva oto PEAAOVY;
OL epeuvnTég TOU TpoYypAupatos s EOK™ anaitouv
TOUG KAOOLKkoUG dlacTaupoUpevoug TPOTOUG HEAETNG
o€ MAnBuopoug pe dladopeTikd emnineda atpoodpaipl-
KNG punavong. Motelouv OTL pe Tov EAEYXO TWV EL-
nédwv kanvoU kat dio&eldiou Tou Beiou ToU eMITEU-
XxOnke otnv EOK, n pueBodoAoyia autr odrynoe o ap-
¢lopntioiua anoteAéopara, akopa kat étav Angoulv
OAeg oL MPpoduAdEelg yia v eEaodpdALon TG CUYKPL-
OluOTNTAG TWV PETPNOEWV KAl TwV dU0 MAPAPETPWY
(mepIBAAAOVTOG Kal SEIKTWV UYEIQG) OTIG CUYKPIVOLE-
VEG TIEPLOXEG. YTIOOTNPiXONKE aKkdUa OTL O HEAAOVTL-
KEG MEAETEG TILO HEYAAN TIPOCOXN TIPEMEL va S0BE( T6-
00 OTNV OLKLAKA 600 KAl OTNV aTHoodalpIki pumavaon
Yla TOV UTIOAOYLOMO (1) Aueon HETPNON) NG MPOCWTIL-
KNG €kBeong kat otnyv emthoyn MANBUCHOU e HEYAAU-
TEPMN OMOLOYEVELQ.

21 B. Apepikn, n nmpocoxn €xeL atpadei oto pdAo
TWV AWPOUUEVWY CWHATIS{wV Kal Ta MpoidvTa Twv o-
Eivwv agpiwv pagiv (6§ivn Bpoxr) mou propolv va u-
MooTOUV PEYAAES HETAUOPPWOELG KAl VA UETAPEP-
Bouv omoudnrote, Xwpig va eunodifovral and ouvo-
pa. MeAéteq pe véa peBodoAoyia yia tnv kataypadm -
pétpnon ofivwv ouciwv undpxouv ndn. Mia ané au-
1€¢ o11g HMA kat Kavadd BaoiZetal otig¢ KAAOIKES Bi-
TAEG dlaoTaupolpeveq doKIUaoieg. Suykpivel oup-
TTOHAaTa Kal Aettoupyieg Tou mveUuovog oe matdid
OXOALK®V NALKiag, and d1aPpopeg MEPLOXES, EMIAEYME-
veg pe Bdon 1g Siadopeg ge pumavon pe O&va
npoidvta. Mia AAAn epyacia £ylve otnv MoATeia TG
N. YOpKNG, HE EMKEVIPWON TIG ELOAYWYES OTO VOOO-
Kopeio oe oxéan e ta emnineda 6Evwv purtaviwv. ;

ZKETMTIKIONOG UTIAPXEL 600V aPopd 0T CUGXETION
HEHOVWUEVWV VOOOYOVWV EMISPAcEwY Kal Slapépwv
eldwv purtavtdv. Na onuelwbel 6TL oL veUpovEeg pag
TIPETIEL VA AVATIVEOUV HElYA PUTTAVTWV TTIOU XAPAKTN-
piCel TO AOTIKO Blounxavikd TeptBAAAOV.

OL pepovwpuévol purnaviég Ba npénel va Bewpolv-
Tal wg deikteq KUp{wg TG $UCEWS TNG TIEPIBAAAOVTL-
KAG pumavong — umd v onoia ekteAe(tal n HeAETN
— Kal 0Xl wg eldIKEG apapeTpol unteBuvol yia npod-
kKAnon BAafwv. Mwa GAAn danoyn eival 611 KAAUTEPOG
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to local control action. Given that the lungs are prime
target organs, it is reasonable for the public to look
for leadership in this important research field from wi-
thin the ranks of pneumologists within any given
country or jurisdiction; they in their turn, already pos-
sessing good international contacts, can be expected
to catalyze international efforts where these are ap-
propriate.

Margaret R. Becklake M.D.
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XAPAKTNPLOUOG Yia 10 pOAO TwV Sladpdpwv puUMAVTGV
TPOUTOBETEL Kal KATEUBUVOLEVEG, EAEYXOUEVEG HE-
TPNoELS. Kat ot dUo andyelg urnopei va eival 6woTég.
O palpog kanvog prnopel va unv eival ma o kKaAute-
POG delKTNG HOAUVONG TWV AOTIK®V MEPLOXDV (TTOA-
AEG XWpeG £xouv AdBeL PETpa yia EAeyX0 AuToU Tou
0patou ouoTatikoU TG atpdéodalpag) kat n £peuva
TWpa pooavatoAiletal oe dAAa £(dn ou Bewpolv-
TaL KaAUTepOL SElKTEG AOTIKNAG pUTIAVONG Y1a TIC SEKA-
etieg Tou 1980 kat 1990.

H punavon dev neplopiletal ota e6vikd olvopa. Ot
TEPLOCOTEPEG BIOUNXAVIKEG XWPES Elval TauTtdxpova
arnodékteq punavong, mou dnuioupyeital aAlol Kal
dnuioupyol purnavong n ornoia propei va petapepOe(
HaKPLA" YU auTé N £peuva oe OTOLadHMOTE MEPLOXH N
XWpa MPEMeL MAVTOTE va MPOYPANUATiZeTal Pe TTpoo-
TITIKA TN OUVOALKY ETILOTNUOVIKY EIKOVA.

Ze avtiBeon ue autd, MOAAEG XWPEG 1) TTEPLOXEG Bev
arodéxovral TIg MANPOPopieqg Tou cuvEAEEav dAAOL
Yla TNV eKTiunon g dpdong TwV PUMAVI®V OTNV Tte-
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KTNPLOUG NG MEPIBAANOVTLIKAG pUmavong kat avay-
Kaia yla Tov Tpomo eAEyX0U Kal TIG TOTIKEG GUVONRKES
HE TIG omoieg avtipetwnifovral. Asdopévou 6Tl oL
MIVEUHOVEG gival Ta MP®@Ta 6pyava oTéxol Tou TEPL-
BaAAovTog, eival Aoyikod 4Tt 0 kKdoWOG nepLuével and
TOUG MVEULOVOAGYOUG va eival oL TpwTondpol 0° auTh
™ gofapn unéBeon. Kal autoi pe ) oe1pd toug, dia-
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Chronic obstructive pulmonary disease:
A definition and reflections on the mechanisms
of airflow obstruction

Gordon L. Snider

SUMMARY

Chronic obstructive pulmonary disease (COPD) is defined as a process characterized by the
presence of chronic bronchitis or emhysema that may lead to the development of airways ob-
struction; airways obstruction need not be present at all stages of the process; the airways ob-
struction may be partially reversible. Smoking is the major factor leading to the development of
COPD but serious airways obstruction develops in only about 15 per cent of smokers. The pa-
thologic changes in the lungs of smokers affect three regions: the bronchi, bronchioles and pa-
renchyma. The bronchi show enlargement of the submucosal glands with dilation of their ducts;
infiltration with neutrophils and lymphocytes is present but not prominent. Respiratory bronch-
iolitis is the earliest lesion observed, followed by inflammation of the membranous bronchioles,
which is characterized by luminal mucus, goblet cell metaplasia and distortion due to fibrosis
and loss of alveolar attachments. The parenchymal lesion of smokers is centrilobular emphyse-
ma, which causes airflow obstruction through loss of elastic lung recoil and of alveolar wall at-
tachments to bronchioles. Bronchial changes show little relation to airflow limitation. Mild
bronchiolitis occurs without airflow obstruction or emphysema; moderate bronhciolitis is asso-
ciated with airflow limitation and mild or moderate emphysema. In persons with severe airflow
obstruction, emphysema is the predominant lesion; a relation between airflow obstruction and
bronchiolitis is no longer demonstrable.

PNEUMON (1988) 2:66-72

This presentation will begin with a definition of chro-
nic obstructive pulmonary disease (COPD) and the
conditions comprising it. A review of the methodolo-

Boston Veterans Administration Medical Center, Bo-
ston University Pulmonary Center and Boston Univer-
sity and Tufts University Schools of Medicine, Bo-
ston, MA.

Presented at the 23rd Annual Meeting, The European Socie-
ty for Clinical Respiratory Physiology, Athens, Greece, 22
June, 1988.
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gic problems inherent in studying the interrelations a-
mong cigarette smoking, COPD and airflow ob-
struction will follow. The pathology of COPD will be
summarized, and finally, the relations between patho-
logic changes in the lungs and airflow obstruction
will be explored.

Chronic bronchitis and emphysema
Definition of chronic bronchitis

Chronic bronchitis is defined in clinical terms as
productive cough, of no medically discernible etiolo-
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gy such as tuberculosis or carcinoma, which has
been present for some extended period of time; in cli-
nical practice this is usually more than half the time
for 2 years.

Definition of emphysema

Emphysema is defined as a condition of the lung
characterized by abnormal permanent enlargement of
the airspaces distal to the terminal bronchioles accom-
panied by destruction of their walls and without ob-
vious fibrosis'. Destruction is defined as non-
uniformity in the pattern of respiratory airspace enlar-
gement; the orderly appearance of the acinus and its
components is disturbed and may be lost.

Classification of emphysema

Emphysema has been categorized into a number of
different types based on the localization of the mil-
dest lesions in the pulmonary acinus®®. Centriacinar
emphysema begins in the respiratory bronchioles,
and in a whole lung section, appears in the center of
the acinus. Centrilobular emphysema is the form of
centriacinar emphysema most frequently associated
with prolonged cigarette smoking. Focal dilatation of
the respiratory bronchioles and of the adjacent alveo-
li, often with some scarring, results in the develop-
ment of a microbulla in the center of the acinus. This
type of emphysema is localized predominantly in the
upper portions of the lungs.

Panacinar emphysema is characterized by dilata-
tion of all of the respiratory airspaces of the seconda-
ry lung lobules and is the type of emphysema associa-
ted with alpha-1-protease inhibitor deficiency. This
form of emphysema tends to be more severe at the
lung bases than at the apices. Distal acinar emphyse-
ma, also known as paraseptal or subpleural emphyse-
ma, is localized along fibrous interlobular septa or be-
neath the pleura. Despite the presence of many super-
ficial areas of locally severe emphysema, the remain-
der of the lung is often spared so that pulmonary
function may be normal or nearly normal. This is the
type of emphysema that gives rise to simple sponta-
neous pneumothorax in young persons. More than
one type of emphysema may be identified within a
single lung. As emphysema becomes more severe, it
becomes progressively more difficult to categorize it
into one of the above types of emphysema.

Diagnosis of chronic bronchitis and emphysema

Chronic bronchitis is readily diagnosed from a ca-
refully taken history. Emphysema, a structural chan-
ge in the lungs, requires radiographic imaging for its
precise diagnosis. The plain chest radiograph is not
very sensitive for this purpose, since the changes due
to airspace enlargement do not become evident until
the process is severe, at least in a localized region of
the lungs. Computerized tomographic scanning is
more sensitive for this purpose“' , but its general use
for this purpose is not justified. It is not usually possi-

‘ble for the radiologist or clinician to categorize em-

physema in life into one of its various types.
Definition of COPD

Since chronic bronchitis and emphysema do not
cause disability or death unless they give rise to air-
flow obstruction, and since emphysema is difficult to
diagnose in life until if.is severe, the term chronic ob-
structive pulmonary disease (COPD) has come into
wide use. For example, of the 65,536 deaths recorded
in 1984 as due to obstructive airways disease in the
United States, 5.4% were recorded as due to chronic
bronchitis, 20.2% were recorded as due to emphyse-
ma and 74.4% were recorded as due to COPD and al-
lied conditions®. Despite the widespread use of the
term COPD, there is no generally accepted definition
for it.

Fig. 1. Scheme of chronic obstructive pulmonary disease.
A non - proportional Venn diagram shows subsets
of patients with chronic bronchitis, emphysema and
asthma in 3 overlapping circles. Subsets lying within
the rectangle have airways obstruction. Subsets 1-8
are included within the area outlined by the shaded
band that denotes COPD. Subset 9: patients with a-
sthma whose airflow obstruction is completely rever-
sible airwdys obstruction are not considered to have
COPD. Patients on subsets 6, 7, 8 have reversible
airways obstruction with chronic productive cough or
emphysema; it may be difficult to be certain whether
patients in these subsets have underlying asthma or
whether they have bronchial hyperreactivity as a com-
plication of chronic bronchitis or emphysema. Most
patients who require medical care for their disease
fall into subsets 5 and 8. Patients in subsets 1 and 2
do not have airways obstruction as determined by
the FEV1 B but have clinical or radiographic features
of chronic bronchitis or emphysema respectively.
(Reprinted with permission, from Snider G.L., Chro-
nic Bronchitis and Emphysema in Textbook of Re-
spiratory Medicine, Murray J.F. and Nadel JA. eds.
W.B. Saunders Co. 1988. Chapter 44).
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Chronic obstructive pulmonary disease may be de-
fined as a process characterized by the presence of
chronic bronchitis or emphysema that may lead to the
development of airways obstruction; airways ob-
struction need not be present at all stages of the pro-
cess; the airways obstruction may be partially reversi-
ble (Figure 1).

Asthma is defined as a condition characterized by
increased responsiveness of the airways to various
stimuli and by the presence of widespread narrowing
of the airways, which alters spontaneously or in re-
sponse to treatment. Patients without features of
chronic bronchitis or emphysema who have complete-
ly reversible airways obstruction should be classified
as having asthma. As a practical matter, patients
whose asthma is characterized by incomplete remis-
sion of airways obstruction are included as a subset of
COPD, since it is usually not possible to differentiate
these individuals from persons with chronic bronchi-
tis and emphysema who have reversible airways ob-
struction. Patients with airways obstruction due to di-
seases with known etiology or specific pathology,
such as cystic fibrosis or obliterative bronchiolitis,
are not considered to have COPD. It is apparent that
including the subsets of chronic bronchitis and em-
physema without airways obstruction under the term
COPD is important in considering etiology, pathoge-
nesis and prevention, but is not important in conside-
ring functional impairment, disability, or mortality.

Studying relations among cigarette smoking, lung pa-
thology and airflow obstruction

There is powerful clinical, epidemiologic and pa-
thologic evidence indicating that long term cigarette
smoking is the most important background factor lea-
ding to the development of COPD with airflow ob-
struction. It is not known why only about 15 percent of
smokers develop the syndrome7.

There are inherent difficulties in obtaining a clear
picture of the complex interrelations among cigarette
smoking history, pulmonary function data, and the pa-
thology of the lungs and airways. In lungs collected at
autopsy, either in a general hospital or from medical
examiners’ autopsies, smoking histories are obtaina-
ble only from records or from next-of-kin. Lung volu-
mes, pressure volume relations, flow volume rela-
tions, and sensitive tests of small airways function
can be obtained postmortem in such lungs, but these
measurements may differ from comparable measure-
ments obtained during life. Clinical and physiologic
data can be obtained prospectively in patients before
excisional surgery and anatomical studies can be car-
ried out on the excised lung specimens. Here, the dif-
ficulty is that there may be sampling errors because
of the limited amount of lung tissue available.

A recent report on 48 subjects who died during the
National Institutes of Health Intermittent Positive
Pressure Breathing (NIH-IPPB) trial correlated pulmo-
nary pathologic changes in their lungs at autopsy wi-
th prospectively collected clinical and physiologic
data®"®. However, even this study has the disadvanta-
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ge that the spectrum of severity of disease is limited
because all of the patients died of or with severe air-
flow obstruction.

Despite all of these limitations, a picture is emer-
ging of the complex interrelations among pulmonary
function abnormalities and alterations in the structu-
re of the airways and lung parenchyma in cigarette
smokers. Few data are available on persons who have
smoker for varying, well defined lengths of time, ran-
ging from a few to many years. Data are available on
groups with mild, moderate or severe airways ob-
struction. However, these data generally reflect the
highly variable response of different individuals to
long smoking histories and by no means represent
the natural history of COPD.

Pathology of COPD

In considering the changes in the lungs of smokers,
it is useful to focus on three zones: the central air-
ways or bronchi, the peripheral airways or bronchio-
les, and the lung parenchyma.

Bronchi

Smokers have larger bronchial submucosal glands
than non-smokers, but there is marked overlap in
gland size between smokers and non-smokers. When
bronchitics and non-bronchitics are taken together,
measurements of bronchial gland size are unimodally
distributed. Dilatation of gland ducts and goblet cell
metaplasia are frequent®3. Inflammatory cell infiltra-
tion is present but is not prominent™".

Bronchioles

Histologic changes in membranous bronchioles
<2 mm in diameter, and in respiratory bronchioles,
sometimes referred to as small airways, are signifi-
cantly greater in smokers than in non-smoking con-
trols, but there is again considerable overlap between
the groups. Changes in the membranous bronchioles
consist of goblet cell metaplasia, inflammation with
macrophages predominating, pigmentation, secreto-
ry obstruction, and distortion due to fibrosis and loss
of alveolar was attachments®'#">",

Parenchyma

The pathology of emphysema was considered ear-
lier under the heading, types of emphysema, and will
not be further discussed.

Relations between structure and function in COPD
Bronchi

Glandular enlargement in cartilaginous bronchi is
only weakly related to airflow limitation and to
sputum production2‘3'7‘9. This is not surprising since
glandular enlargement gives rise to little mucosal thi-
ckening and narrowing of the airway lumens. It is also
evident that excess glandular secretion need not be
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associated with glandular enlargement. Glandular en-
largement might be due to failure of glands to secrete
manufactured product, and increased production and
secretion of mucus might be associated with small
gland size if these two processes were in balance. It
is also important to point out that glandular enlarge-
ment is a non-specific response to injury. This patho-
logic change is observed in pneumoconiosis, bronchi-
ectasiséscystic fibrosis, and other pulmonary di-
seases”™”.

It is interesting to note that secretory cell metapla-
sia, a lesion analogous to bronchial gland enlarge-
ment in humans, occurs in the central intrapulmonary
bronchi of hamsters after a single |ntratracheal instil-
lation of human neutrophil elastase'’ and other serrne
proteases such as human neutrophil cathepsin- -G'
The lesion does not give rise to airflow obstructlon

Bronchioles

A recent study has attempted to elucidate the pa-
thologic correlates of airflow limitation in a group of
37 subjects with little or no airflow obstructlon They
had an FEV, of 75% of predicted or greater The
subjects were aged 42 to 78 years; there were 20
current smokers, 2 ex-smokers and 15 non-smokers.
Emphysema was mild with a mean + SD panel grade
of 3.2+ 4.4. Total pathology scores were higher for
membranous than for respiratory bronchioles. The in-
ternal diameter of membranous bronchioles correla-
ted strongly with the FEV % predicted (r=0.82). The
internal diameter of the respiratory bronchioles also
correlated strongly with the FEV. % predicted
(r=0.79). Scores for inflammation were higher in the
membranous and respiratory bronchioles of subjects
with FEV, < 100% of predicted than those with FEV,
values > 100% of predicted. Weak correlations were
noted between FEV. values and goblet cell metapla-
sia in membranous bronchioles (r=0.52) and fibrosis
(r=0.42) and intraluminal macrophages of respiratory
bronchioles (r=0.41).

In the study of Cosio etal”, evaluation of bronchio-
lar pathology was carried out on 36 lungs or lobes re-
sected for solitary nodules. Preoperative pulmonary
function tests showed that airflow obstruction ranged
from mild to moderate in severity. All patients were
smokers or ex-smokers. There was no relation bet-
ween extent of smoking and either airflow limitation
or the severity of the total pathology score in the
membranous bronchioles. The severity of the patholo-
gic changes in the membranous bronchioles was rela-
ted to the FEV /FVC ratio, the maximum mid-
expiratory flow, the closing capacity, the volume at
which air and helium flow were equal and the slope of
phase Ill of the single breath nitrogen washout curve.
Subjects with minimal pathologic change could be re-
liably separated from the most normal group by the
closing capacity and the volume at which air and he-
lium flow were equal. However, the severity of bronchi-
olar pathology was also related to the severity of em-
physema. In 20 subjects in whom emphysema was
quantified, there was a significant relation between

the membranous bronchiole pathology score and the
panel grade of emphysema (r=0.67, p <0.05, Spear-
man rank order correlation, calculated from data in
figure 3, reference 13).

The post-mortem study of the lungs of 48 subjects
who had been entered into the NIH-IPPB trial repre-
sents a group with severe airflow obstruction®®. The-
se subjects all had pulmonary function measure-
ments at regular intervals during life. Emphysema
was generally severe with a mean panel grade of 62.5.
However the range was wide, from 5 to 95. Emphyse-
ma scores showed modest correlations with tests of
impaired expiratory flow such as the FEV_/FVC. There
was no relation between scores of bronchial gland si-
ze, the total membranous bronchiolar pathology sco-
re, or any of its components, with indices of airflow li-
mitation. The exceptions to this were weak correla-
tions between tests of airflow limitation and the pro-
portion of bronchioles less than 400 pm in diameter
and an index of distortion of respiratory bronchioles.

Emphysema

The proportion of smokers deveioping moderate to
severe emphysema is small. This is shown in a collec-
ted series of 66 persons, 40 years of age or older, with
a long-term smoking history compiled from three

40 - 66 SMOKERS 43 IPPB SMOKERS
30 ]

% -
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0 5-10 15-20 25-30 45-60 65-80 80+

5-10 15-20 25-40 45-6065-80 80+

PANEL GRADE OF EMPHYSEMA

Fig. 2. Frequency distribution plots. The plot on the left
was calculated from data of 66 long term smokers
compiled from 3 published studies 915 The series is
comprised of 41 smokers whose lungs were studied
after resection for a solitary pulmonary nodule®"*
and 25 smokers whose lungs became available for
stud because they died suddenly outsied of hospi-
tal from nonrespiratory causes'®. The plot on the right
was calculated from the data of 43 patients who died
with severe airway obstruction (FEV_ % predic-
ted, mean 30. 9 range 11-57), while they were in the
NIH-IPPB trial ® ; all were current or ex-smokers.
The mean ages were comparable in the 4 groups:
62,5, 58,4, 60,0 and 63,6 years. The panel method od
grading emphysema2 was applied to paper moun-
ted sections in all series. In the 66 smokers who were
not selected for airways obstruction, 80,2% had a
panel grade of 20 or less. In the IPPB group, oniy
2,3% had a panel grade of 20 or less, and 53.5% had
a panel grade of 65 or greater. Reprinted with per-
mission from: Snider GL. Chronic Obstructive Pul-
monary Disease: a definition and implications of
structural determinants of airflow obstruction for e-
pidemiology. Am. Rev. Respir. Dis. 1988.
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published series and depicted in Figure 2" These

individuals were selected either because they had re-
section of a solitary cnrcumscrlbed lesion, usually
bronchogenic carcinoma'™ or because they died out-
side the hospital of non-respiratory causes and a
smoking history could be obtained 2; airflow limita-
tion was not a selection factor. Four fifths of this popu-
lation had emphysema whose panel grade, measured
on a scale of 0 to 100, was 20 or less. Also shown in
Figure 2 are the emphysema scores of persons dying
with severe airflow obstruction in the NIH -IPPB
trial'®. In that group, the proportion of individuals with
severe emphysema was much higher; more than half
had an emphysema score of 65 or greater.

The recent study of Hale et al*® and the earlier study
of Mitchell et aI21, also reached the conclusion that
emphysema was the main lesion in late COPD.

Compliance and emphysema

Compliance of the lungs is increased in severe em-
physema. Interestingly, in mild emphysema, quanti-
fied by the panel grade method, compliance is also
consistently increased?** Taken with a single publi-
shed observation that the compliance of the microbul-
lae of centrilobular emphysema is less than that of
normal lungs, and much less than that of the lungs
which contain them?®® , the mterestlng question is rai-
sed as to the mechanlsm of diminution of compliance
in COPD. The compliance of whole lungs is a net mea-
surement, reflecting the algebraic sum of areas with
varying degrees of alteration in lung compliance. Sa-
etta et al*® have recently described discontinuities in

Fig. 3. Non-proportional Venn diagram showing the patho-

logic changes of COPD in smokers as overlapping
subsets of bronchitis, bronchiolitis and emphyse-
ma. The shaded area represents the presence of air-
ways obstruction. Note that all three pathologic
changes can occur with or without obstruction. Re-
printed with permission from: Snider Gl. Chronic
Obstructive Puimonary Disease: a definition and im-
plications of structural determinants of airflow ob-
struction for epidemiology. Am. Rev. Respir. Dis.
1988.
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the walls of normal-sized respiratory airspaces of
smokers that are more frequent than in those of non-
smokers. These may be the lesions that account for
the increased compliance of the lungs of smokers wi-
th mild emphysema.

Loss of compliance by itself appears to cause air-
flow obstruction as a result of collapse of small, poor-
ly supported airways. In addition, it has been known
for many years that in human emphysema there is
loss of attachments of alveolar walls to respiratory
bronchioles'®. Distortion of the bronchioles results
and likely contributes to the airflow obstruction. The
distortion may also predispose to bronchiolar inflam-
mation. In this connection, we have shown loss of at-
tachments of alveolar walls to alveolar ducts in ham-
sters with severe airflow obstruction due to pancrea-
tic elastase-induced emphysema.

Conceptualization of pathophysiologic relations in
COPD

The relation among the pathologic changes in the

lungs of cigarette smokers and the presence of air-

flow limitation are very complex. We have no idea of
the reasons for the variability in the response of smo-
kers with similar smoking histories. This variability
may reflect differences in host susceptibility, but may
also reflect the difficulty of obtaining accurate smo-
king histories. There also may be variations in dose of
cigarette smoke obtained by different individuals by
virtue o the tobacco product used and breathing pat-

EMPHYSEMA

7

A4

BRONCHIOLITIS

%

MILD MODERATE SEVERE
Fig. 4. Conceptualization in smokers of relations among
bronchiolitis emphysema and airflow limitation. With
mild or absent airflow obstruction, emphysema is
usually not present and bronchiolitis is the main le-
sion. With moderate airflow obstruction, bronchioli-
tis worsens and emphysema of moderate severity
becoms evident. With severe airflow obstruction,
bronchiolitis increases further in severity; emphyse-
ma becomgs the predominant lesion and is the ma-

jor cause of irreversible airflow obstruction.
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terns during smoking. Although we know that the time
course of development of severe airflow limitations is
long, we have little knowledge or understanding of the
time course of development of the various pathologic
components of COPD.

The complex interrelations among the pathophysio-
logic variables of COPD are best shown by a non-
proportional Venn diagram (figure 3) in which subsets
are produced by the overlap of changes in the bron-
chi, bronchioles, and parenchyma. Airflow ob-
struction is shown as a superimposed shaded area.
Bronchial gland enlargement, bronchiolitis and em-
physema may all occur with or without airflow limita-
tion, although bronchial gland enlargement contribu-
tes little as a cause of airflow limitation. It is impor-
tant to point out that in virtually all studies, the stren-
gth of associations among bronchial, bronchiolar and
parenchymal changes are weak or moderate, with co-
efficients of correlation in the range of 0.60 or less;
such correlations explain only up to 40% of the varia-
bility of the population. These weak correlations
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Xpovia armroppaKTIKI) MVEUMOVIKI) VOOOG:
OPIONOG KAl MApaATNPNOEIG OTOUG UNXAVIOHOUG
anmoppaéne Twv aspaywywv

Gordon L. Snider

NEPIAHWH

Xpovia amodppakTiki mveupoviki voécog (COPD) opileTal n kaTaoTaon €Keivn mMou XapakTn-
piZeTal ané Tnv napoucia Tng Xxpoviag BpoyyiTidag f Tou eppuoAPATOG Kal TTouU prmopei va odn-
ynoel mpoodeuTiKG ae amdédppa&n Twv aspaywywv: n andéepain Twv agpaywynmv dev maparn-
peiTal mavroTe og 6Aa Ta oTadia Tng vooou' n anddppa¥n Twv acpaywymv HITOpEi va gival pepi-
K®G avaoTpéYipn. To kanviopa gival o omoudaidTepOGg mapdyovTag mou 0dnyei oTnv avanTugn
™ng COPD aAAd coBapol BaBuol andéppa&n Twv aspaywywv avanTtiooel povo 1o 15% mepi-
mou Twv KanvioTowv. O1 maBoAoyikég yeTaBoAég mMou mapaTnPOUVTal GTOUG NMVEUUOVEG TWV Ka-
MVICTOV MPooBaAlouv Tpeig NePIOXEG: Bpoyxoug, BpoyxioAia kal To mapéyyxupa. O1 Bpodyxol rma-
poucidadouv auinon Tou peyéBoug Twv umoBAevvoyovinv adévwv padi pe diaTaon Twv MopwV
Touq. Mapartnpeital d3iIBnon and oudeTepoddila kai AeppokuTTapa 61 onuavTiki. H Bpoyyio-
AiTI8a Twv avanveuoTIKAV BPoyxIoAiwv mou mapartnpeital gival n mpwipo6TePn BAGRn, mou axo-
AouB¢eiTal amd pAeypovi TnG epPpavng Twv BpoyxioAiwv n omoia xapakTnpifetal amd BAEvvn
eVvTOG TOU auhol, peTamAacia Twv Aaynvoeidv KUTTApwy, TapekTOman mou opeileTal o€ ivw-
on Kai anwAeia Tng ouvayng Twv kuPelidwv. H mapeyxupartikiy BAapn mou maparnpeital
OTOUG KAMVIOTEG gival TO KevTpoAofBiwdeg eppuanua mou eivar n aitia andppaing Twv aepa-
Yywywv e§aitiag TnG anm@Aeiag Tng eAacTIKAG emavadpopdag Twv Mveupdvwy Kal TnNg cuvayng
TWV KUPEAISIKOV TOIXWHATWV oTa BpoyxI6Aia. O1 yeTafoAég mou mapaTnpouvTal gToug BPoy-
XOUG £X0UV HIKpI OUCXETION pe TN peiwon Tng pofg Tou aépa. EAadpa BpoyyioAiTida mapatn-
peiTal xwpic anoddpa&n otn pof Tou aépa f epplonua’ HeTpiou Babuou BpoyxIoAiTIda ouvu-
mapyel He peiwon TNg pong Tou aépa kai eAappo | HETPIO eppUONHa. ZTa ATOHA TOU MapaTn-
peital andepain coBapol Babuou, n npoefdpyxouoa BAGRN eival To epduonpa. ZuoxETion

Heiwong TNG pong Tou aépa Kal BpoyXioAiTiIdag dev Exel amodeiXOei HEXPI OTIYHAG.

MNEYMQN (1988) 2:73-79

H peAétn autd 6a apxioel pe Tov oploud g xpo-
VIOG anModPAKTLKYG TIVEUUOVIKAG VOOOU KAl TWV KATA-
OTaoswv Tou meptAauBavovtal ¢ autr. ©a akoAou-
anoel pia avaokdnnon twv HEBOSOAOYLIKMV TIPORAN-
MATWV TIOU TIPOKUTITOUV KATA TN HEAETN TNG CUCXETL-
ong tou kanviopatog, g COPD kat ané$pa&ng tng
pong Tou aépa. H maboyévela tng COPD Ba cuvoyt-
oBel Kal TeAkd Ba ekTeBoUv ol cuoxetioelq petagu
TWV MTABOAOYIK®WV PHETABOAWY TWV TIVEUUOVWV KAl TNG
anédpa&ng Twv aEpaAywywv.

Boston Veterans Administration Medical Center, Bo-
ston University Pulmonary Center and Boston Univer-
sity and Tufts University Schools of Medicine, Bo-
ston, MA.

Mapouoidotnke oto 230 Etrioio Zuvédplo ¢ Etaipeiag
KAwvikniq kat uotoAoyiag e Avanvorig (S.E.P.C.R.), A6r-
va, 22 louviou, 1988.

Xpovia BpoyxiTida kal epdpvonua
Optoudg ¢ xpoviag Bpoyxitidag

Xpovia BpoyxiTida opifeTal KAWVIKA cav Brixag ma-
paywylkdg Ayvwaotng attioAoyiag Kat mou dev opeile-
Tal og UUATIWON 1) O€ KAPKI{VO KAl 0 OTI0{0g UTIAPXEL
Yia HEYAAN XPOVLIKN Tepiodo” otV KALVIKY TIPAEn Be-
wpeltal 6TL autog dlapkel MeploodTepo and pad xpod-
vo yla 2 xpoévia.

Opiouos Tou gupuonuaTos

Euduonua opiCetal n KatAoTAON TWV MVEUUOVWOV
TIou xapaktnpifetal and avwpaAn Kat péviun didtaon
TWV AEPAYWYDV EPAV TWV TEALKWOV BPOYXLOAiwY Kal
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Tou ouvodeletal amnd KAtaoTPodr| TWV TOXWHATWY
Xwpig npodavn ivwon. H kataotpoodr Bewpeital cav
pia avopolépopén avg&non g popdoAoyiag twv ava-
TIVEUOTIK®V agpaywywv. H ouviing popooAoyia tou
Botpudiou Kal Twv OTOLXEIWV TOU elval dlatapayuévn
i propel va eival TeAelwg kateoTpauévn.

Alaipeon euguoruarog

To eppuonua €xel diawpebel oe drapdpoug TUTOUG
pe BAon tnv evrémon tTwv BAABWOV OTO TMVEUUOVIKO
BoTpud10°. To KEVTPOAOBLOSES EUPUONUA APXIZEL O-
1 Ta avamnveuoTIKA BpoyxloAla, ¢aivetal 0To KEVIPO
Tou Botpudiou kaL oe 6An TNV TOMA Tou TveUpova.
KevipoAoBLwdeg eppuonua eival o TUTIOG TOU KEVTPO-
Botpudiakou euouUorLATOG TTOU TTIOAU CUXVA CUOXETI-
Cetal pe to napatetauévo kdnviopa. H tormikn didta-
On TWV AVATIVEUOTIKWYV BPOYXIOAIWY KAl TWV TIAPAKEL-
HEVwV KUPEADwY, TIou ouxvA CuVUTTAPXOUV KAl ou-
AEg, €xelL oav amoTtéAeopa TV avantuén pikpwv ¢u-
oaAidwv 010 KEVIPOo Tou BoTpudiou. Autdg o TUTOG
Tou guduUONaTOq evToniZeTal KUpiwg 0TO Avw TURua
TOU Tveuova.

MavAoBLndeg epduonua xapakmnpiletar anod dié-
Ta0n OAWV TWV AVATIVEUCTIK®V AEPOXWPWV TOU deu-
teporiaboug Aofidiou kai gival o TUMOG ToU EUPUON-
HOTOG TIOU OUVUTIAPXEL HE EAAEWYN NG aAda-1-
pwtedong. Autdg o TUToG Tou euduUOATOqg TEIVEL
va eival meplocdTePo coBapdg oTig BACELG TWV TIVEU-
HOVwV Tapd OTIG Kopudés. Mepldepikd Botpudlakd
gepeuonua eival yvwotéd cav napadlappayuatiko i u-
noUnedwKoTikd epduonua kKal evrormiZetal Katd un-
KOG TWV WVwdWV HECOAOBLOIAGKWY Sladppaypdtwy 1
Kdtw Tou unelwkota. Mapd v Unap&n MoAAwv emnt-
$AVEIOK®V TIEPLOXWV HE TOTILKO ooBapd epuduonua, o
utidAoLrog nvelpovag ouxva avanAnpwvel olutwg -
OTE 1) TIVEUMOVIKN AglToupyia va eivalr puoLoAoyIkn 1
oxeddv GUOLOAOYIKT. AUuTOG elval o TUTIOG TOU EUU-
onuatog oto omofo ogeiletat 0 amAog alpvidiog
nveupoBwpakag ota veapd atoua. Meploodtepo amnd
€vag TUmnog Tou epduonuatog pnopel va Bpioketal o’
éva nvevpova. Kabwg 1o epgpuonua yivetal mpoodeu-
TIKA ooBapdtepo, kabiotatal SUOKOAN n Katdtaén
TOoU 0’ éva amd Toug napandvw TUNMouS ToU EUPUOT-
HATOG TIOU avapEépOnkav.

Atdyvwon g xpoviag BpoyxiTidag kat Tou eUPUOoT]-
uarog

H xpovia Bpoyxitida unopei eUkoAa va diayvwoBel
HETA artd MPOTEKTIKT AYn TOoU LoTopLkoU. To eppuon-
pHa eival pia aAAayn otn doun Twv TIVEUUOVWV Kal
Xpelddetal akTivoypadLkn anetkdvion yia v akpipn
dlayvwon. H anAn aktivoypadia Bwpaka dev eival
oAU guaioBntog deiking yla 10 oKomod autod, eneldr
Ol LETAPBOAEG TwV VEUNSVWY TIou ope{AovTal otn d14-
Taon twv agpoxwpwv dev €xouv apxioel va yivovral
eudaveig, ektdg av n BAGRnN eival oAU coBapr| Tou-
Adxl1oTOV Of€ [Ia EVTIOTULOUEVT TIEPLOXY] TWV TVEUUOS-
vav. H agovu(r’] Topoypagia eivalr mepioodtepo
SUQI'OGT]TT]4' aAAd yevikd n xpnon Ing yla 1o oKotmod
autd dev dikalohoyeital. Aev gival ouvnbwg duvatd
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OTOV GKTWVOAOYO 1) OTOV KALVIKO ylaTpd va Katatd-
Eouv 10 eudpUonua otoug Slapdpoug TUNouG dTav o o-
oBevnig Bpioketal ot Zwn.

Opiopég Tng COPD

Ané té1e mou 1 Xpdvia Bpoyxitida kat 1o eppuonua
dev Bewpouvtal attia yia avikavotnTa A yia 8avato ek-
T6G av dnuioupyoucav andppa&n aspaywymy, kat a-
16 161 Mou 1o gudpuonua eival SUoKoAo va dlayvw-
o6&l ev Cwn) péxpl tou va yivel copapd, o 6pog xpdvia
ano$PAKTIKA TIVEUHOVLKT) vOOOG eiXe apxioel va yive-
Tal KUpiwg yvwotdg. MNa napddetypa 1o 1984 otg
HIA 65.536 Bdvatol aned68noav oTIg amodPaAKTIKESG
nveupovornabeleg, 5,4% aneddBnoav otn xpovia

-
|
|
|
|
l
I
|
I
I
|
|

ZX. 1. ZxNua xpdéviag amodpakIkng MVEUHOVIKNG VOToU.
Eva un avaAoyiké diaypappa Veyn Selyvel UTtIoOuA-
6eq Twv agbevdv pe xpovia Bpoyxitida, eudpuonua
Kal AoOua o€ TPEIG EMKAAUTTTONEVOUG KUKAOUG. Ot u-
TOOHAdEG nou BplokovTal eviég Tou opBoywviou &-
Xouv anoppa&n. Ot UTOONAdEC TTOU TTepIKAE(OVTAL EV-
TOG NG EMIPAVELQG TOU OXESIAYPANMATOG TIOU TIEP!L-
BaAAetal amé tawvia mou okiaZetat dnAdvouv COPD.
H urtoopdda 9 eivat aoBeveic ue dobua pe nAnpEn a-
nodpagn Twv aspaywy®dv mou elval amoéAuta avTi-
oTpenth dev Bewpouvial 611 éxouv COPD. Oi aoBe-
VEIG Twv unoopddwy 6, 7 kal 8 £xouv avaoTpePudT-
Ta G and$ppagng Twv aepaywymv e Xpovio napa-
YWYLKO Brixa 1§ edpUonua; autd eival SUOKOAO va, Eé-
PELG pe BeRatdTNTa ool acbeveic 0° auTéC TIG UTTOO-
MAdeq £xOUV UTIOKEINEVO GoBua i katd méoov €xouv
Bpoyxkn uttepavTidpacTik6TnTa cav ETUMAOKY Xpo-
viag Bpoyxitdag 1 edpuonuatog. MoAAoi aoBeveig
TIOU amalTouV LaTPIKT Bepareia yia ™ v6oo Toug aviy-
KOUV OTIG Utoopades 5 kat 8. AoBeveiq Twv unooud-
Swv 1 KaiL 2 dev Exouv anod$pan Twv aspaywyy mou
kabopifetal and m oxson FEV1_0 AAAQ €XOuV KALVL-
KOUG 1 OKTIVOAOYIKOUG XAPAKINPEG NG xXpoviag
Bpoyxitidag 1 tou gupuoruatog avtioTolxa (avatu-
nwon katéruv adeiag and Snider G.L.) (Chronic Bron-
chitis and Emphysema in Textbook of Respiratory
Medicine, Murray J.F. and Nadel J.A. eds. W.B.
Saunders Co. 1988, Chapter 44).



PNEUMON Number 2, Vol. 2, October - December 1988

Bpoyxitida kat 20,2% avapepdvioucav OTo EUPUAN-
pa Kat 74,4% avagépeto 611 opeieto otn COPD kat
OTIG OUVOJEQ Karaotdoslqe. Napd tnv eupeia xprion
Tou épou COPD &ev undpxel Yevikd évag oplouds
rou va eival anodektog.

Xpdvia anodppakTiK MVEUHOVIKT VOOOG UTOPE( va
opiZetal oav pia katdotaon rmou xapaktnpi¢etal ano
v unap&n xpoéviag Bpoyxitidag kat epduoniuatog
Kat Tiou 0dnyel oty avdntugn g anédpadng twv a-
gpayny®v. H anogpaln Twv aepaywymv dev givat u-
NMoxPEwWTIKA Tapouoa oe 6Aa ta otadia g Katdota-
ong autriG. H anégpa&n pnopel va eivat HEPIKDG avTl-
otpentn (X. 1).

AcBua sival n KaTaoTaon eKeivn OV XapakInpige-
TalL and v av&non NG anavinong Twv aepaywywv
ota diadopa epebiopara kal and tnv napousia eu-
peiag Kal Sleomapuévng OTEVMOONG TWV agpaywyov, n
omofa AUvetal site autduara eite petd and Bepaneia.

AoBeveic Xwpig va £xouv ouuntopata Ing xpoviag
Bpoyx(Tidag 1 Tou guPUONLATOG KAl TIOU TTAPOUCLa-
Jouv TANPN aQvaoTPEPIHOTNTA TNG BPOYXIKAG amd-
dpakng unopei va evtaxBolv omyv katnyopia Tou -
o8uartog. Evag npaktikog Tpormnog eivat va katatagou-
LE TOUG aoBeveig Twv omoiwy To dobua xapaktnpie-
1Al and un TARPN AVACTPEYIHOTNTA TWV AEPAYWYWV
oe urtoopdda tng COPD, eneldn eival aduvarto va dia-
XwploBoUv Ta ATopa autd and tTa droua ta oroia é-
XOuv xpoévia Bpoyxitida kal epuonua kat tapouotd-
Zouv TATipN QvVaOTPEPIUOTNTA. |

AoBeveic pe anddppa&n aspaywywmv nou opeiletal
0g VOOTjUaTa yvwoThg attiohoyiag 1} eldikng nadoysé-
velag TéTola OnwG N KUOTIKY (vwon 1 ano®paKTiKn
BpoyxloAitida, dev Bewpouvtal 611 £xouv COPD. Ei-
val eppaves OTL ol UTloopddeg TNG xpoviag Bpoyxiti-
5a¢g Kal Tou gUGUOUATOG TIou cupmeptAauBavovtal
Katw ard Tov 6po COPD xwpig va mapouciafouv a-
MoPpPaln TwV aepaywydv, eivat evdlapépov va Aap-
Bavetal unéyn 1 aitioAoyia, n maboyévela kat n eod-
Anyn, aAAG Sev eival onuavtikd va AapBavetal urno-
n 1 peiwaon TG AELTOUPYLKNG EPedPEING, N AVIKAVO-
mIq, 1} Ovnowodtnta.

MeAéTn TnG oxéong peTafu kamviopartog, maboyé-
VEIQG TWV MIVEUHOVWV Kal anodpa&ng aspaywy®v

YTIApXEL pia toxupn} KALVLKT ETILONMIOAOYLKY Kal Ta-
BoAOYIKY] &vBelEn Tou Seixvel OTL 1) €M HAKPOV Xpo-
VoV Xp1jon Kanviopatog olyapéttwy eivat o 1o orou-
daio¢ mapdyovtag rou 6a odnynoel otnv avamntugn
¢ COPD kai omv anodgppagn twv acpaywyov. Aev
eival yvwotd aképa yiati 1o 15% pévo twv Kamvi-
otV avarntiooouv To oUVOPONO auTo.

Yridpxouv ouuputeq duokoAieg yia va amnodobei
pia kaBaprn elKOVA TwV OUVBETWV OUOXETIOEWY HETA-
EU 10TOPIKOU KAMVIONATOG, MANPOPOPL®Y TIVEUHOVL-
K¢ AstToupyiag kat Tng madoAoyiag Twv MVEUHGVWY
KAl TV agpaywywyv.

>e eEétaon nveupdvov Petd and vekpoyia To LoTOo-
PLKOS Karviopatog katéotn duvatd va Bpebei pévo a-
16 ta apxeia twv acdevav 1 and Toug NMAnoiov ouy-
yeveig. OL OyKol Twv TVEUUOVWY, OL OUCXETIOEIG
nieong-6yKou, Ol CUCXETIOELG PONG-OYKOU Kal Ta tests

rou eival sualobnta kat xpnotpornolodval yla tny ek-
T{UNon TNG AclTOoUPYIiag TWV HKPOV AEQAYWYWDV HUTTO-
pel va yivouv Hetd BAvaTo oe TETOLOUG MVEUHOVEG QA-
AG QuTEG oL heTproelg prtopel va dtadpEpouv av ouy-
KPLBOUV e TIG HETPAOELG TTOU £yivay KaTd T SldpKeLa
e Zwng. KAWVIKG Kal puoloAoyikda dedopéva HmopEl
va yivouv peAAovTikd oe acBeveig mpwv v eyxelpn-
on Kal avaTolKEG HEAETEG unopei va yivouv oTa TUN-
gata Tou rveupova mou éxouv agatpedeil. H duokoAla
glval OTL Uropei va undapxouv Aden emeldn) eival me-
PLOPIOUEVO TO TUMHA TOU TIVEUHOVIKOU LOTOU Tou dla-
TiBetat.

Mia npéopatn neAén 48 acBevmyv ou néBavav Ka-
14 ) d1dpketa ™G peAéng oto National Institutes of
Health Intermittent Positive Pressure Breathing (NIH-
IPPB) katd tnv omoia €ywvav cucxXetioelg petagu Twv
aBoAOVYIKOV HETABOA®YV TOU TTapatnpriénkav atoug
TVEUUOVEG KATA TN vekpowia He TPOnYOUUEVEG GUY-
KeEVTPWOEITEG KALVIKEG Kal PUOLOAOYIKEG TIANPOPO-
pleC TV TIVEUUOVWV QUTOV . Akéun Kat 1 peAetn
auTH £XEL TO HELOVEKTNHA OTL TO PATHa NG coBapoTn-
TA¢ TNG vOoou eival meploplopévo enedr) 6Aol oL a-
oBeveic katéAn&av and 1 ue coBapr) andyppadn. Map’
AAoug auToUg TOUG TEPLOPLOKOUG elval epdavnig n et
KOVa TNG oUvOeTNG oXEoNG LETAEU MVEUPOVIK®V AEL-
TOUPYIK®OV QVWUAAL®V KAl avwpaAldv oTn doud Twv
aepaywy®v Kal TOU TVEUHOVIKOU TapeyxUNATOq
OTOUG KATVIOTEG.

Aiyeg mAnpogopieg diatiBevtal 6oov apopd Ta a-
Topa mou éxouv dtddopn XpPovikr nepiodo Kanvioua-
TOG Kau Ttou Kupaivovtal and Alya €éwg MoAAA xpévia.
Yridpxouv S1a0£a1ueq TANPOPOPIES YLA OUADEG HE E-
Tpla 1) coBapn andppa&n acpaywywv. AUTEG oL Ttapa-
navw ANpodopieg avtavakAolyv ge S1aPopETIKY av-
TamOKPLOT TWV ATONWY OTN Hakpd riepiodo kamnvioua-
TOG KAl KE KavEva TPOTIO Sev AVILMPOOWTIEUOUV TN du-
olohoyikn e&EAEN g COPD.

MNaBoAoyikn avaropia Tng COPD

O petapoAég mou maparnpouvtal Toug TveUo-
VEG TWV KATVIOTWV gival xpnoigo va dlakpiBolv og
Tpelg LWVeG: Keviplkol agpaywyol 1) Bpdyxol, oL Tiept-
pepikol agpaywyol 11 BPOoyXLOAla KAl TO TIVEULOVLKG
ap€yxupua.

Bpdyxot

OL KanvioTéG €XOUV HEYAAUTEPOUG BAEVVOYOVIOUG
adéveg amd Toug UNn Kamviotéq aAAd uTtdpxeL epda-
VNG eMKAAUYN oTo LEyeBOg Twv adévwy peta&lu Ka-
MVIOTQOV Kal un Kanviotov. Otav BpoyxLtdikol Kat un
Bpoyxitidikoi adéveg eEetdlovral padi 1o péyebog
TwV BpoyXlkdv adévwv elval avouolopopda Katave-
unuévo. Aldtaon tou aulol Twv adévwy Kal gamn)\a-
ola Twv Aaynvoeldwv KUTTdpwy eival ouxvr 3, Ynap-
XEL 6171'118n0n arnd PAeypovwdn kKUTTAPA PN EMKPA-
Toloa . oo

Bpoyxt6Aia

OL LlOTOAOVIKES UETABOAEG TTOU TTapatnpouvtal oTn
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MEUBPAVN Twv BpoyxloAiwy Ta omoia &xouv diduetpo

<2 mm Kat Ta avanveuoTikd BpoyxldALa mou MEPLKEQ
Popéq avadépovtal oav pikpol aspaywyol, ival a-
EeloonpeinTa HEYAAUTEPEG OTOUG KATIVIOTEG and mv
opasda oUyKpLONG TWV Un KAnvioT®v, aAAd UNApXeL &-
niong pia agiéAoyn emkAAuyn peTafl Twv dUo oua-
dwv. O1 petaBoAéq mou maparnpolvial otn HeuBpavn
TV BpoyxioAinv eival uetamAacia tTwv Aaynvoetddov
KUTTApwV, GAEYUOVT) HE EMIKPATNON TWV PAKPOPA-
YoV, anddpadn AGyw ekKpiCEWV Kal an@AELA TNG OUV-
ayng TV KUPEALSIK@V TolXwpaTev 215!

Mapéyxuua

H rmaBoAoyia Tou eppuonuatog cuZntibnke KaTw
ané autd To TITAO 6TWG KAt oL TUTIOL TOU EUPUOTINATOG
kai dev Ba aoxoAnBouUue neploodtepo.

ZuoxeTioeig peTagl Sopng kai Aeitoupyiag oe COPD
Bpoyxot

H at&non tou peyéBoug Twv adévwv otoug Bpody-
XOoug orou urndpxet x6vdpog, aoBev®g oxeTiCeTal VES
™ peiwon mes PONG Tou aépa kat v Mapaywyn Twv
nrugAwv>*’€ Auté Sev ekmAniooel eneldn n avEnon
TOU HeYEBOUG Twv BAevvoyovinv adévwv onuoupyei
HIkpoU BaBuou tdxuvon Tou BAEVVOYSVOU Kal OTéVw-
On Tou auAou Twv agpaywydv. Eival yvwotd 6ti 1 u-
MEPEKKPLON TwV adévwv dev elval anapaitnto va ouv-
odeletal kat ané avgnon tou HEYEBOUG TV adsvwv.
H av&non tou pey£Boug Tou adéva unopel va opeile-
Tl 08 avendpkela tou adéva va ekkpivel To mPoidV
Tou mapdyel, aAAd n av&non g mapaywynig e
BAEvvNG uropel va ouvundpyel Ue PKpoU Babuou au-
€non tou pey£Boug tou adéva av autég ot SUo Kata-
otdoelg BpiokovTal ae Looppomia. Emiong eivat evdia-
PEpPov va TovioBel 6T ) avEnon Tou peEYEBOUG TwV a-
Sévwv dev elval eldikn andvinon oe Kakwon. Autin
naboAoyikr petaBoAn napatnpeital os TIVEULIOVOKO-
viwon, BpoyxekTaoia, KUOTIKY ivwon kat AAAA Tveu-
HOVIKA voonuata ™.

Eivai evdiadépov 611 n petanAacia Twv EKKPLTLKOV
KuTtdpwv eivat avdioyn ¢ at&nong tou HEYEBoUGQ
TOV BPOoyXIkdV adévwv oToug avBpdmoud; napatn-
peiTaL OToUG KEVIPLKOUQ evooTvVeEUHOVIKOUG BpJy-
XOUG TwV MOVTIKOV HETA and pia amnAn eveotpaxetaxm
evoTdAa&n g avepwrivng oudeTepdPIAng eEAACTA-
ong'” kat GAAwv MPWTEACWY TOU og)oo énwg avlpwi-
VNG oudETEPSPIANG KaBewivng-G'®. H BAGRN Bev &n-
Houpyel andppa&n aspaywywv.

Bpoyxi6Ata

H npéodatn perét éyive pe okomd va Sleukplvioel
v aboyévela Kal TiIG CUCXETIOEIG TNG Helwong ™mg
pONG Tou aépa o€ pia opdda 37 atépwy us HIKPN 1 pe
Xwpig anéppagn aepaywydv. Autoi eixav FEV, 1o
75% 1ng MpoPAenouevng 1j Kat peyaAutepn ' Ta dro-
Ha fTav nAlkiag 42-78 etwv. Htav 20 KanvioTteg, 2
TIPONYOUEVOL KATVIOTEG Kat 15 pn KanvioTtég. To ep-
duonua rtav fmo e péco 6po + SD cUuPwva pe Tov
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nivaka BaBuoAdynong 3,2+ 4,4, H OAn maBoAoyia
TIoU KaTaypAdeTo mapatnprenke 4t rav HeyaAuTe-
PN OTN peEUBPAVN TOPA OTA AVATVEUOTIKA BpayXLo-
Ala. H eowteplkn SlAuetpoq Twv HEUBPpavoeldmv
BpayxwoAiwv oxetiCeralr oxupd ue mv TR e
FEV,% g mpoBAemopévng (r = 0,82). Autiin eowtept-
KN SLAUETPOG TWV AVATVEUCTIKGY BPOYXLOAwY OXeTi-
TiCeTal loXupd Ye TNV TIr TG FEV.% tng mpopAenops-
vng (r=0,79). H kataypagn mou éyive yia 6,1t agopou-
0€ TNV evIomIon NG GAEYHOVHG, napamnpneénke ott
Ta Atopa mou eixav FEV, <100% 1tng mpoBAendpe-
VNG n $Aeyuov ftav HeyaAltepn ota HepBpavmdn
Kal avamveuoTikd BpoyxioAla oe oXEan UE EKEIVOUQ
TIou eixav TN FEV.> 100% tng npoBAenépevng. Na-
patnpnénke aobevng ouoxétion petakl g TIMAG TNG
FEV, kai tng petaniaociag twv Aaynvoeldwv Kuttd-
PwV Twv HepBpavoeldv BpoyxoAiny (r=0,52) kat i-
vwong (r=0,42) kat Twv HakpodAywv mou BpiokovTat
EVIOGQ TOU QUAOU TWV QVATIVEUCTIKGMV BpoyxioAiwv
(r=0,41).

2¢e pia peAén tou Cosio Kal Twv ouvepyativ', EYL-
Ve eKTIpnon g naboAoyiag 36 Mveupdvov Kat AoBwv
and xelpoupyikn egaipeon Adyw Hovrpoug 6Zou.
MpoeyxepnTikn ekTiunon g TIVEUHOVIKAG AELTOUp-
yiag €dei1&e 611 n anddpatn Twv AePAYWYWV eKTE(vVE-
T0 og ooBapdtnta, and eAadpol £wg uETplou Ba6-
pou. OAol ot agBeveic fyTav KanvioTég 1 mponyouue-
VOL KamnvIoTEG. Agv umnpxe ouoxétion oute peta&u
ToU Babpou Tou kamviopatog olte TG ueiwong g
PONG Tou aépa 1 TG coBapdTTag ™NG OALKNG Ttabo-
Aoyikng BAGBNG mou kataypdpeto ota MEUBpavmdn
BpoyxioAla.

O Badudg G coBapdtnTag Twv naBoAoyIK®V aA-
Aaydv oxetideto pe ™ oxéon FEV./FVC, t ueyiom
MECOEKTIVEUOTLKY|] pON, TN XWENTIKSTNTA oUYKAgLONG,
ToV GYKO OTOV 0TIo{0 N poN} Tou aépa Kat Tou nAiou -
Tav {on, kai ™ ¢don Il g KaumuAng nou eAaupdveto
META amo EkmAuon al@Ttou pe pia avarnvon. Ta dtoua
Ta onofa eixav eAAx10TEG MABOAOYIKES ueTaBoAEQ
dlaxwpifovto ané ta nepiocdtepa $UCloAOYIKA ATo-
Ha TG ouddag and Tn xwpnTikéTnTd OUYKAELONG Kal
TOV GYKO OTOV OTI0{0 N PO TOU A€PA Kal Tou nAiou ni-
Tav {on. Etol n coBapdtnta twv naBoAoyikwv BAa-
Bwv ota BpoyxIOALa OXETIZETO e ™ coBapdInTa Tou
EUPUOHaTOG. Ze 20 dToua, TwV OMoiwv TO guduonua
elxe ekTunBel, umnpxe agiéAoyn OUOXETION UETAEU
™G BAGRNG NG HEUBPAVNG Twv BpaxioAiwv Kal Tou
nivaka BaBuoAdynone tou euduonuatog (r=0,67,
p <0,05, n ouoxétion katd Spearman urtoAoyioBnke
ano mAnpodopieq Tou nivaka 3, avadopd 13).

H peta Bdvato peAétn twv nveupdvov 48 atduwv
Tou eixav oupnepAndBel otnv opdda HEAETNG NIH-
IPPB nagoumdcsml Hia oudda pe ooBapn
andppadn . Autd ta dtoua eixav HETPHOEL TNV MVEU-
MOVIKT) TOUG AelTOUpPYia OE KavoviKa HecodlaoTiuata
Katd t Sidpketa ¢ Zwrig Toug. To euduonua frav
YEVIKA coBapd pe péco épo BaBuoAdynong 62,5, 6-
ou 1 d1aBaduion frav eupeia and 5 éwg 95. O EAey-
XOG Tou enpuonuatog édel&e uétpleq OUOXETIOEIG pe
TIG SOKILAOIES TNG UEiwONG TNG POMG TOU aépa Onwe
eivar n FEV/FVC. Aev unipxe kauia oxéaon Peta&u
TwV KaTaypagpwv Tou HeYEBOUG Twv BPoyxikdY adé-
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VWV Kal TNG oALKNiG maboAoyiknig BAABNG Twv YEUBpa-
vwd®Vv BPoyxLoAlwV 1] EVOG €K TWV OTOLXEIWV TOUG UE
evdei&elg g peiwong g porig Tou aépa. Ot eEalpé-
oelg autwyv Atav pia aoBevng oxéon HeTa&l Twv dokKi-
Haol®wV NG pelwong Tng pong Tou aépa Kal tng ava-
Aoyiag Twv BPoyxLOAIwV pE SLAUETPO UIKPATEPN TWV
400 nm kat evég delktn KATAOTPOONG TWV AVATIVEU-
OTIKWOV BpoyxLloAiwv.

Euguonua

H avaAoyia Twv Kamnviotwyv Tou avantuooouv [é-
P10 €wg coBapd epduonua eival pikpn. Autd daive-
Tal og pia ouykevipwuévn oelpd 66 atéuwy, nAilkiag
40 kat HEYAAUTEPOL PE HAKPO LOTOPLKO Kamvi{opaTtog
O€ TPELG OELPEG TIOU eg(av avakolvwBel Kal anelkovi-
Covtal 010 OXNUa 2" Auta ta drtopua eixav ouykev-
TpwOel 1) d16TL autol eixav umooTel XelpoUpPYLKY adai-
peON Tou Tveupova AOYyw HOVIPOUG nsplysypapyé-
VNG okiaong, ouvnBwg Bpoyxoyevég KO.pKl’VO.)HG13’1 M
autoi eixav mebdvel ek10G voookopeiou and un ava-
MVEUOTIKY] VOO0 Kal £iXav 10TOPIKS Karmviopatog . H
peiwon ng pong tou agpa dev fTav 1o npoeEdpyov

40 ~ 66 KAMNIZTEZ 43 KANNIZTEZ ZEIPPB
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BAOMOAOIMHZH EM®YZHMATOZ

ZX. 2. Zxedlaopdg ouxvetnTag Karavoung. H aplotepn a-
TEIKOVION €xel uTloAoyLoBel and ta Sedousva 66 eri
HaKpOV XPOVOV KAMVICT®V TIoU OUYKEVTp(J'.)BnKQV and
HEAETEG TIOU eixav 6nuoonauesl’13' 5, AuUTEQ oL OELpEG
nepltAapuBavouy 41 Kanviotég Twv onoiwv ot mveUuo-
VEG peEAeTABNKav peTd amd XSSlpOUleKﬁ adaipeon
HOVTPOUG TIVEUOVIKOU éCou1 1% kau 25 kamvioTév
TwV oToiwv ol mvelpoveg XpnoLdomotiénkav ot pe-
AEtn 81611 autoi méBavav alpvidla £Ew and 1o vooo-
KOUE(O AGYW Un avanveuoTIK)V alTl®v. H aneikovion
de&ld unohoy(oBnke amd ta dedopéva twv 43 aobe-
vov mou méBavav ané coBapr andppa&n (FEV _O%
TPOPBAETIOUEVOG HETOG 6pog 30,9 OkAAA BABUOAGYN-
ong 11-57), eve autol tav otnv opdda peAétng NIH-
IPPB ™. OAol fitav KAmVIOTEG 1) TIPONYOUMEVOL N Ka-
nvioTéG. O p€oog 6pog NALK{AG HTAvV GUYKPIOIUOG Ot 4
ouadeq: 62,5, 58,4, 60,0 kai 63,6 xpdvia. ZToug 66 Ka-
TIVIOTEG oL omtolol Sev emeAéynaoav yia v anddpagn
TwV agpaywywv, 80,2% eixav BabuoAdynon katd pa-
nel 20 f§ Atydtepo. Ztnv opdda IPPB pévo 2,3% eixe
BaBuoAdynon katd panel 20 1) Atyétepo kat 53,5% &i-
Xe BabuoAdynon 65 1| peyaAltepo. (Avamapaywyn
katomiv adelag and: Snider G.L.) (Chronic obstructive
pulmonary disease: a definition and implications of
structural determinatns of air - flow obstruction for e-
pidemiology. Am Rev Respir Dis 1988).

otolxeio. Ta 4/5 autou tou mMANnBucouoU eixav Babud
euduonuaTog 20 1 LKPOTEPO HE KA{LaKa PETPNONgG a-
o6 0-100. Eniong oto oxnua 2 undpxel n a&loAdynon
TOU EUPUOTINATOG TwV aTOpwVY Tou éBavav amnd oo-
Bapr) anddpa&n otnv oudda PeAEING NIH-IPPB'. =
autn TNV opdda n avaloyia twv atdépwy pe coapd
euduonua fjtav moAU uPnAdTepn” oL MEPLOTOTEPOL Q-
16 ToUG HLooUg eixav Babuod eupuonpatog anod 65 kal
peyaAutepo. H né)(’)o@am MEAETN Tou Hale kaL twv
ouveEPYATWV tou?® ka1 mpoyevéaTtepn HEAETN Tou Mit-
chell kat ouv.?’, elxav kataAn&el oto oupnépacpa ot
10 eudpUoNua eival n kupia BAGRN nou akoAouBel ap-
y6étepa 1t COPD.

Awaraoudmnta kat eupuonua

H diataciyétnta twv mveupdvwv augdvetal oto
ooBap6 gupuonua. Evdiagpépov eival 6Tt 010 HIKpoU
BaBuou eupuonua to omoio umoAoyiletal ouudwva
HE TNV KA{paka Baeyo)\éynonq, n dlaracudInTa eival
avaloya au&nuévn 224 AapBdvovtag undyn v na-
patfipnon oe pia povoypaogia 6t n datacipuéTnIa
TWV UIKPOPUOAAIdWV TOU KEVIPOAOBLWOOUG ELPUON-
patog eival pikpdTtepn and ekeivn Tou GUCLOAOYLKOU
nvelUpova Kat oAU UKpOTEPT amd Toug TIVEUUOVEG
TIoU TePLEXOUV aUTEG™, yevvaTal n evilapéEpouoa e-
PWTNON Yla TO UNXavioud g peiwong g diataciud-
mtag otn COPD. H diatacipétnta Tou guvoAou Twv
nveupudvwy eival pia kabapn pétpnon, Mou avilkato-
ntpidel 1o aAyeBpikd dBpoloua Twv emipavel®v padi
He Toug dladépdug Babuoug petaBoAng me dlataot-
potnTag otov nvelpova. O Saetta kal ouv.? €X0uvV Tie-
plypdyel mpdodata SlaKoméEG OTn CUVEXELD TOU TOL-
X®OUATOG TWV KATIVIOTWV Kal 6Tl auTtéq eival MepLoco-
TEPO OUXVEQG and eKelVEQ TWV WN KAMVIOTWV. AUTEG OL
BAABeg eEnyouv Tnv av&non tng dlataciudéINIAg TWV
TveUpdvVV TWV KamvioTov Le firou faduou eugpuon-
pa.
Meiwon tng dataciudétnrag ¢aivetal va eivat n at-
Tia g anédppagng oav anoTEAEOUA CUPTTWONG TWV
HIKPOV Kal MTwXd unootnpllopévov aspaywywv. E-
munpdobeTantav yvwoto and moAAd xpoévia 6Tt 1o el-
¢uonua otov AvBpwro odeiAeTo OTNV AMWAELA NG
oUvayng Twv KUPEALSIKWV TOLXWHATWY OTA avarveu-
OTIKA BpoyxldAla ¢ H Kataotpodn Twv BpoyXloAlwy
£€xelL oav anotéAeopa Kal rbavov cupBdaAel otny anod-
¢pa&n Twv aepaywywv. H kataotpodn umnopel va
npodiabétel oe PAeyuovr Ta BpoyxloAla. Me auté To
OuoXeTIopS epeiq €xoupe dei&el anwAela g ouva-
YNNG TwWV KUPEAISIKOV TOLXWHATWY OTOUG KUWPEALDL-
KoUg odkoug ota movTikia nou eixav cofapn andédpa-
&n n omoia opeileTo OV AUENON NG TIAYKPEATIKNG
ehaotdong mou KAvel eupuonua.

EneEnynon Twv maboduaioloyikwv OXEOEwWvV Of
COPD

OL ouoxetioelg peta&l Twv mMaBdAloylkwv petafo-
A®V TIOU TIapatnpoUvTal OToUuG MVEUUOVES KATIVIOTOV
Kal n mapouaia g peiwong g pong eivat ouveeTeq.
Epeig dev éxoupe 1d€a yia T1¢ attieg NG HETABANTOTN-
TAG OTNV AVTATIOKPLOT TWV KATVIOTAV HE TTapOUOoLo L-
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OTOPLKO Kamviopatog. Autr n petaBAntotnta uropel
va avtavakAd tig diadopég TG eualobnoiag tou Eevi-
otoU, aAAd unopel eniong va avravakAd tn SuokoAia
va An¢$Bel ue akpiBela LOTOPIKG kanviopatog. Eniong
priopei va untdpxouv diadopég atn d6on tou Kamvou
TWV TOLYApwV TIou apatnpeital Adyw S1apopeTIKOV
TAPAUETPWY OTIWG dLapOoPETIKN MOIOTNTA KATIVOU KAl
Sl0POPETIKOG TPOTIOG EIOTIVONG KATIVIOTWV. AV Kat -
pelg yvwpiZoupe 6TL 0 XpOvog Mou anaiteital yia myv
avantuén tng coBapng andppadng eival pakpodg, é-
Xoupe Alyn yvoon 1} avtiAnyn tng didpkelag tou xpo-
VOU TIou amatteital yia v avantuén twv diapdpwv
naboAoylkwv oTolxelwv ou guvBEétouv Tn COPD.

O 0oUvBeteq ouoxetioelg LeTAEU TwV MaBodUCIOAO-
YKoV petaBoAdv tng COPD ¢aivovtal kaAUtepa oTo
pn avaAoyiké didypappa Venn (oxniua 3) oto omoio ot
uTloopAdeg TpoEpxovTaL and TNV EMKAAUYN TWV HE-
TapoAwv mou napainpolvtal otoug Bpdyxoug, Bpoy-
XO0Ala kat mapéyyupa. H anéepaln twv agpaywywv
¢aivetal oav pia emkaAuntouévn enipdavela. H auén-
on Tou PeYEBoUG TV BPoyXIKwV adévwy, BPoyxLoAi-
T1da Kat epupuonua Hnopel va ulmapxouv He 1 Xwpig
pelwon TG pong Tou agpa av kai n avgnon twv Bpoy-
XKV adévwv ipoodépel eAdxiota oav attia g amnd-
¢paéng Twv agpaywywv. Eivai evdladépov va tovi-
0Bel 611 N MpayHaTIKOTNTA AWV TWV HEAETWV Baaile-
Tal oTIq ouvundpéelg Twv aAAay®v HeTa&l Bpoyxwy,
BpoyxloAiwv kal mapeyxupatog, rou eivat acbeveiq n

POl Xy,
\\i—“ 8 l"’),,,
4
%] ‘4q
é@ 6‘4’
s 1 %

Zx. 3. Mn avaAoyiké Sidypaupa Venn rou deixvel Tig nado-
AoyikéG petaBoAég g COPD 0ToUug KanvIoTEG oav &-
TKaAuttépeveg unoopddeg Bpoyxitidag, BpoyXLoAi-
Tdag kaL eudpuonpa. H okiaopévn emddavela napou-
o14geL v Unapén andéepadng acpaywywv. MNapatn-
prioate 611 kat oL 3 maBoAoyikég petaBoAég uropei va
napatnenboulv pe i} xwpig andéppa&n (Avatunwor Ka-
tomv adelag and: Snider GL. Chronic obstructive
pulmonary disease: a definition and implications of
structural determinants of airflow obstruction for epi-
demiology. Am Rev Respir Dis 1988).
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HETPLEG, pE delkTn ouox€tiong and 0,6 1§ Atyétgpo: Té-
TOLEG CUOXETIOELG eEnyouV uéxpL 40% Tn PeETABANTO-
mta oTov MANBuoud. Autég oL aoBeveiq ouoxeTioslg
urtovooUv 6T1 ol TolkiAeq aAAayég oxetifovtal mepLo-
0O6TEPO HE TO KOLVO MapAyovTa KAnviopa napd did pé-
O0oU AAAWV AITIOAOYIK®OV CUOXETIOEWV.

2710 oxnua 4 napouctaZetal éva oxfiua Twv oxgoe-
wv peta&u TeAlkoU kal avanveuoTtikoU BpoyxloAiou,
BpoyxloAlTidag, eudpuoniuaTog Kal MePLopLoUoy NG
POMNG TOU a€pa OTOUG KATIVIOTEG TIOU OTnpiletal oTIS
dladopeqg mMANpodopieg ou €xouv dnuooieubei 0’ au-
16 10 B€pa. Otav n pelwon g ponig Tou aspa eivat a-
rnodoa 1 UKpPN Tpoéxel n naboAoyia Twv BPoyxLo-
Alwv, 6mou 1o eppUonua anouctdlel. e petpiou Basd-
HoU TEPLOPLOUS TNG PoNng Tou aépa n BpoyxloAitida
eival ooBapdtepn kai peplkol aobevelg eupavifouv
euduonua pikpou f pétplou Babuou. Me goBapn anéd-
dpa&n n BpoyxloAitida eival ekoeonuaousvn aAAd e-
Tikpatei n elkéva Tou coBapou epduoniatog. Akdua
Kal ue copapou Bobuou anddpadn undpxouv mepL-
otaotlako{ aoBeveig Twv omoiwv To epdUonua eivat pi-
KpG® autol ol aoBeveig €xouv Tov MAéov coBapd Bab-
MO TEALKNG BpoyxLoA(TI®Ag.

<

EMOYZHMA

U

BPOIXIOAITIZ

EAAGPIA METPIA

2x. 4. EEffynon Twv oxéoewv peta&u BpoyxloAitidag, epdu-
onuatog kat andepagng aspaywywdv oTOug Kanvi-
OT€G. Me eAadpld 1 xwpig andppa&n acpaywynv, su-
¢uonua ouvnBwg dev eival mapdv kat n BPOyxLOA(TI-
da elval n kupia BAGPN. Me petpiou Babuou andgpa-
&N n BpoyxloAiTida xelpotepeUel KAl EUPUONMA HE-
tplag coBapdTNTag apxiZet va dlaypdoetal. Me go-
Bapou BaBuou amdppaln BpoyxloAiTidag auEdavel
goBapd’ euduonua apxiZet va elval n mpoéxouoa
BAGBN kat elval 0 kupldTEPOG AGYOG TNG UNn avaoTpe-
Yo TNTAG TWV AEPAYWYDV.

lMa va cuvoyiooupe, otnv mMAelovoInTa TWV AcHe-
vv Tou iéBavav and 1 ue copfapry COPD 10 gugpuon-
pa emikpatoloe otV MAaBoAoyIKn ElKOVA TWV NMVEUNO-
VWV.
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NEPIAHWH

Me okomd va SIEpEUVACOUHE TN 3paan TNG oUPOOENIdNG aTN Qg/QT ot avBpamoug, o€ au-
TA TNV KAIVIKA £pyacia peAeTNoape 7 app@wOTOUG Be naBoAoyika augnpévn Qg/QT, mou gixav o- -
Ecia vedpiki avemapkeia (OAIyoupiki i avoupikn). Mpiv ka1 yeta ané 0,5, 1 ka1 2 WPEG amo Tnv
ev3odAEéBia xopfiynon 200 mg ¢poupooepidng, HETPAOANE TIG METEIG TWV JEEIOV KapdlaK®Vv
KOIAOTATWV Kal TN MIVEUHOVIKIG apTnpiag, onwe Kai Tnv mieon EVOPAVWONG TWV TIVEUHOVIK®OV
TPIXOEIB®V, TNV Kapdiaki mapoxn, Tn dioupnon Kai Ta aépia aiparog, eV uttoAoyioape TIg
TIVEUHOVIKEG Kai IEPIGEPIKEG AVTIOTATEIG Kal TRV Qg/QT. Z€ 1 Kal € 2 WPEG PETA TN xopnyn-
on, n Qs/QT peIwbnke and 28,1+ 5,5 (X + SE) o¢ 21,4+ 4,8 (p < 0,05) ka1 18,7 + 4,8 (p <0,05) avTi-
otoixa. H P;0, au&nbnke ané 121 + 43 og 132 + 45 (p <0,05) ka1 137 + 46 (p <0,05) o¢ 1 ka1 o€ 2
®peg avrioToixa. ZTig undAoineg mapapETpoug dev mapatnpnénke Kayia oTaTioTIKa onpavTi-
Kf} peTABOAR. ZUPTTEPAIVOUHE OTI N pOUPOCENiSN pmopei va peiooel Tnv Qg/QT o€ appwaToug
e oEcia vedpiki avendpkela, dpovrag mOavg oTa MVEUPOVIKG ayyEeia Kai avakaTaveHovTag
TO @ipa TNG MVEUHOVIKAG KUuKAodopiag. H enidpaocn auTi eEnyeital mOavag anéd Tn dpaon TnNg
¢poupoaepidng oTnv avtAia xAwpiou Twv Agiwv HUIKQV IVOV TWV TIVEUHOVIKQV aYYEIwV.

NNEYMQN (1988) 2:80-90

EIZAFQrH

Eivar yvootd 6Tt 1] doupooepidn mpokaAei ueiwon
meg ev50nveuuovu<ﬁ$ dladpuyng aipatog (Qs/QT), 16-
00 OTO KapSLOYEVEG 2 400 KAl OTO W KApSLOYEVEG
TIVEUMOVIKS oiénua3. 210 IPWTO N Helwon Tou oid1ua-
10¢ odeiletal otn pelwon g mieong evodrivwaong
TWV TVEUPOVIK®OV TpLxoed®v (PCWP), n omoia ako-
AouBei TN peiwon Tou Oykou Tou KevIpikoU aiuatog
(CBV) Adyw g dlolpnong Kat TG avgnong g Xw-
PNTIKOTNTAG TWV AEBWOV TNG CUCTNHATIKAG KUKAOPO-
piag"*®. Z10 edtepo opéireTal emniong oTny, E0TW KAl
HIkpn, Heiwon Tng PCWP, n omoia peiwon ouwg €xet
HEYEAN onuacia Adyw Tng augnuévng dianepatotn-

Movada Evratikiig @epaneiag Mepig. Mevikol
Noookopciou ABnvav «EuayyeAiopdgr
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TOG TWV TIVEUHOVLIKWOV Iplx08l603v2’7.

O1 Ali kat ouv.? o€ MELPAPATIKG TIVEUHOVIKG 0idnua
e OAEIKO 0EU 0 OKUAOUG (xaunAng tieonq) Bpnkav:

a) STnv opudda Twv OKUAWV, GTOUG oTto{oug Xopryn-
oav ¢poupooeuidn, n Qs/QT peiwdnke kat n P40, au-
EfBnke OTIG 2 MPeG and Tn XOPNyNon, Ve MAPAAAN-
Aarn PCWP pewwbnke. H ueiwon authy tng PCWP épwg
ATav ukpdtepn and autiv g opadag Twv OKUAwY, .
otoug oroioug dev Xopnyribnke ¢oupooeuidn kat
oToUG omnoioug ato {510 didotnua n Qs/QT augnbnke
kawn Pg0, petwdnke.

B) Mapduota anoteAéopata eniong eixav kat o€ pia
opada veppekTounBéviwv OKUAwV, OTOUG omoioug
xopnynénke doupocepidn. Eneidrn ot uetaBoAég mg
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PCWP &ev propoucav va eEnyrioouv TIG HETABOAEGQ
™G Qs/QT, ol cuyypadeic autoi unéBeocav Oti ol ay-
YEIOKIVNTIKEG ETIOPA0EIG NG HOUPOCEUISNG omv
TIVEULOVIKT KUKAOdOpia 8a propoucav va eEnyricouv
Ta 8u§)r’]pmd ToUuG. Apydtepa, n dla opdda cuyypd-
PEWV", OE AMIOUOVWHEVOUG TIVEUHOVEG E TIVEUHOVIKS
o{énua, emuBepaiwoav v dueon AYYELOKLVNTIKY £TTi-
dpaon NG poupooEeUidNG oTnV TIVEUUOVIKT) KUKAO®O-
pia kat ouunépavay 8tLn doUPOOENIdN, TIPLV HELDHOEL
TO MVEUHOVIKS 0{8NHa, QvakaTavEpEeL TO aiua nmpog Qg
PUCLOAOYIKEG KUPEA(BESG, uEOw TNG AYYELOKLVNTLKNAG
NG dpAong Kal BEATIMVEL TV avTaiAayr] Twv aepiwv.
21a (dla oupnepdopata katéAnEav kat apyérspag, Te-
KUNPLOVOVTAG TIG MPONYOUNEVES napamnpnoelg Toug
Yla TIG HeTABOAEG TIG OTOiEG ETLDEPEL N doupooeuidn
OTnV MVEUHOVIKN KukAodopia, Ue pikpoodaipeg oeon-
HaouEVEG He PadIeveEPYS UALKO.

216 epyaoieg, mou poavapépbnkav, n Xopnrynon
NG POUPOCEUIBNG EYIVE EVWM TO TIVEUHOVIKS oidnua
Bplokdtav oe eEEAIEN. OL Rusch kat ouv. €del&av oy,
aro TN OTLYWr] TIOU TO XAUNARG TEONG TIVEULOVIKO Of-
dnua €xel MARpwG eykataoTabei, n doupooeuidn dev
TPOKAAE( peiwon TNG Qg/QT KAl TOU TIVEUHOVIKOU Ol-
dNUATOg UECW AYYELOKIVNTIKGOV emudpdoewv otnv
TIVEULIOVIKY] KUKAOdopia.

OAeg oL epyaoieg, mou apopolv Ty AYYELOKLVNTLKNA
enidpaon Mg poupooepidng otnv TIVEUROVIKT KUKAO-
Popia, £xouv yivel oe XAUNARG T{EONG-TIVEUOVIKS Of-
dnua and oAeiké o&U oe okUAOUG. Aev £xouv Suwg én-
HooleuBel avaAoyeg epyaoieg oe avepwrmoug.

2ZKomog NG epyaciag pag eival va HEAETiOOUUE
v enidpaon g poupooeuidng otnv Qg/QT avbpn-
WV oL oTtoloL €XOUV TIOLKIAEG appwOTies. Ma To Adyo

auTé peAetroaue ApPWATOUG HE XAUNAAG T UYNAnIg u-
dpoaorartikng nieong nveupovikd oidnua 1 pe nveupo-
via 1 ue katakpdatnon BpOovXIK@V eKKpLUGTWY' SnAa-
&1 app@OOTOUG pE UYNAT Qs/QT. Emedn, duwce, o ans-
TEPOG OKOMHG NG Epyaciag pag eiva N HEAETN TNG TU-
XOV QYYELOKIVNTIKAG enidpaong g Ppoupooeuidng
0TNnV MVEUUOVIKN KukAogopia Kal n dlaxpovikf peta-
BoAn 1ng, énpene va MApPAKAUYouUpe TN SloUpNTIKY
NG 8pdom. Etol emAéEape appPWOTOUG, KATA MPOTIuN-
on, TEAEIWG avouplkolg 1 pe oAlyoupia (wptaia mapa-
YWY oUpwv pkpdTepn Tov 16 ml).

APPQZTOI - MEOOAOZ

MeAetibnkav 7 dppwotol (4 avdpec kar 3
Yuvaikeg), nAikiag 35-75 xpovwv, ou voonAeUTtnkav
o MEO®© tou Noookopgiou «O EuayyeAioudg» and
Tov OKT®PpPLo Tou 1987 péxpt To MapTtio tou 1988. O-
Aol Atav Bapld dppwaotol kar and To QvanveuoTiko
ouotnua 2 eixav pn Kapdloyevég mveupoviké oidnua,
2 KapSlOYEVEG TVEUHOVIKS oidnua, 1 mveupovia, 1 Ka-
TAKPATNON BPOYXIKMOV EKKPiCEWY Kat 1 gvdonveupo-
VIKT aipoppayia. Téooepig and TOUG appwoTOUG &i-
xav mAnpn avoupia kai ot untéAotrot 3 oAtyoupia (w-
plaia mapaywyr ovpwv MiKpOTEPN TWV 16 Ml). H autia
Tn oAtyoupiag / avoupiag fjtav og OAOUG TOUG app®-
0TOoUuG N o&ela vedpikr avendpkela. OAol ot dppwoTtol
1Tav 0g unxavikn avanvor, HE BETIKY) TEAOEKTIVEUDTL-
k1) riieon (PEEP) 0-10 cm H,0, ue FiO, 0,4-1 kat Qs/QT
>12% (Miv. 1).

Ot dppwaoTol oToug omoioug Xopnynoaue poupooe-
H{dn eixav mponyoupévwg untoBAnBei oe deE16 kabe-
MPELAoUS e €vBel€n ™ puBlulon Twv XOPNYOUUEVWY

Mivakag 1. Xapaktnplotikd Twv app®doTwy Kal QVAMVEUOTIKEG CUVBTKEG

A/A dUAo HAwkia PEEP FiO2 QS/QT* Paoz* Aloupnon Awdyvwon
(xpévia)  (cmH_0) (mmHg) (ml/h)

1. d 35 8 0,4 16,3 88 12 Maykpeatitida, ONA, ARDS

2. Q 75 10 1 48,3 73 1 Peupatikn ayyeluda, kpuoodat-
pwvaipia, ONA, evdonveupovikn
alpoppayia

3 d 65 10 0,5 47,2 61 0 MNaykpeatitida, ONA, ARDS

4. d 75 0 0,4 12,7 102 10 Aveupuopatektour), ONA, kata-
KPATNoN BPOYXIKOV EKKpioEWV

5, 9 73 7 1 21,0 376 0 Aveupuopatektour, AEM, ONA,

N Kapdloyevég mveupoviké oidnua

6. O/ 35 6 0,5 19,4 82 0 dapupakeuTikn dnAntnplaon,
AETT, ONA, Mveupovia

7. 9 57 10 0,6 31,9 65 0 AoptogTepaviala mapdkapyn,
kapdloyevég shock, ONA,

Kapd10 YEVEG TTVEUHOVIKO oidnua

* Mpwv and ™ xopriynon $oupooepidng

AEM = Aidxutn evdayyelakn nhEn, ONA = O&ela vedpikn avendpkela
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uypwv, To shock 1§ ™ dlapopikn didyvwon peta&u
Kapdioyevolg kal un kapdioyevoug TVEUUOVLKOU Ol-
dn\uarog. O dekldg kabetnplaoudg ywvoétav pe v
npowbnon kabetrpa Swan-Ganz (Deseret thermodi-
lution catheter, 39-7900-2, 7F, 110 cm) onv 1veupovt-
K} aptnpia yéow g £€0w odayitdag 1 TNG UTIOKAEL-
diou ¢AéBag. H mieon NG mveupovikng aptnpiag
(PAP), TNG eVOOrivoNg TWV TIVEUHOVIK®V TPLXOELOWV
(PCWP), Tou de&loU k6ATou (CVP) kat n aptnpLlakm mie-
on (BP) eyetTpwvIo pe petarpomneiq meécewg (Soren-
son 42390-0) cuvdedepuévoug e ailpoypado (Moni-
tor) kat kataypadiké (Siemens - Elema Mingograf 7).
H kapdiakn napoxn (CO) petpidtav ye tn peBodo 1ng
Bepupoapaiwong oe It/min pe ouokeuny Tng American
Edwards Laboratories (COM-TM RS-232). AkoAouBou-
OE 0 UTIOAOYLOUOG TWV UTIOAOIMWV ALHOdUVAULIK®V TIa-
PAPETPWY, OTIWG KAl TV TIAPANETPWY NG 0EUuYOVw-
ong Tou aiparog, pe urtohoytotr (EPSON -HX-20, HX-
PGl). YrioAoyiZévtav ol avTioTACELG TNG TIVEUHOVLIKAG
KukAodopiag (PVR dyn-sec-cm's): PVR = (PAMN-
PCWP) x 80/CO kal ot avTIOTACELG TNG CUCTNHATLKAG
KukAodopiag (SVR: dyn-sec-cm™): SVR = (MAP-CVR)
x 80/CO. Metd tn HETPNON NG KApSLaKNAG ouxvoTNnTag
(HR,B/min) kal TOV UTIoAOYIOMO NG eMIPAvVELQG TOU
ownpatog (BSA, m ), urtoAoyiZétav o kapdiakdg Sei-
ktng (Cl, It/min/m ) Cl = CO/BSA kat o deikng Tou
éykou maApou (SVI, mI/Blm) SVI = (CI/HR) x 1.000.

Aslypata apInpelakou Kat HIKTou ¢Aefikou alpatog
OUAAEYOVTAV O€ NMAPLVIOUEVEG CUPLYYEG KAl AHETWS
avaAuvovTtav yia pH, PCO, kat PO, pe avaAut agpiwv
alpatog (ABL 300) kat yla nukvomnta awgoodalpivng
(Hb, g/dl). Ot méoelg Twv agpiwv Tou aipatog d10pBw-
vovTav wg Tpog Tn Beppokpaaia Tou appwotou'". H
Bapouetpikn niieon (PR) HeTpLOTAV HE TO BapOuerpo
TOu avaAuTr Twv agpiwv Kal N EPLKT Ti{eon Tou KuYe-
Adkou o&uyovou (PAO,) urtodoyigétav: PAO, = (PB-
47)x FiO, P302/0 8. To avanveuoTiké mnAikov (R) Bew-
peito navrore {co ue 0,8° n napaéoxn aun‘] oidel a-
&6miota anoteAéouata omv KALVIKY) TIPAEN “. 2.0 ko-
PEOUOG TOU alpatog oto GAEPIKO AKPO TOU TIVEUHOVL-
KOU TpLxoeldoug Bewpeito nmavia icog pe 0,98 kat n
TEPLEKTIKOTNTA Tou 0Euydvou ato apTnplako (C50,),
HIKTO PAEBIKO (CFO,) KaL oTo aipa Tou PAEBRIKOU G-
KPOU TOU TIVEUMOVIKOU TpLx0eldoug (Cg’O,) uttoAoyl-
Z6Tav oav: Kopeopog (%) x (Hb, g/dl x 1,34) + PO, x
0,0031. H nveupovikn dtaduyn (Qs/QT) uttoAoyiétav
pe Tov TUmo: Qs/QT = (Ce’O, - C40,) / (CcO, - GyO,)
Kat eEEPPale TO AVATOLKO EVOOTVEUHOVIKS BpaxuKuU-
kAwpa og 2 appwoTtoug (Fi0, = 1).

YnioAoyifovtav €miong Kai oL UTIOAOLTIEG napdape-
Tpol TS ofuybvwang Tou aipjarog: H aptnplodAe-
Bwdng diadopd NG MEPLEKTIKOTNTAS TOU O&uydvou
(Ca-70,, mlidl): C5.50, = C40,- CyO,, 0 6eu<mq mg Ka-
TavaAwong tou oEuyobvou (Vo 1, ml/min/m ) Vo | = Clx
Ca-vO,x 10,0 681Kmq ™mg 6Laesommnmq 100 o&uyo-
vou (O, AVI, ml/min/m?: 0, AVl = CIXCz0,x 10kat 10
KAdopa andAnyng Tou oEuyévou (O, ER): O, ER =
Ca-v/CZ0,.

Méow kabBetripa NG oupodoxou KUGTNG EUETPATO
EMIUEA®G 1 Ttapayo6pevn oocdtnta ovpwv (mi/h) oe
OYKOUETPIKO doxe(o. '

MeTd Tn HETPNON Kal TOV UTIOAOYLONO CAwV TwV Ta-
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PAUETPWY (QLHOSUVAMIKGDYV, TNG oguydvwong tou ai-
partog, dolpnong), xopnynénkav oe Kabe dppwoTo
200 mg poupooeuidng evdodAeBiwg Kal oL UETPNHOELG
gnavaAnebnoav petd amd 0,5, 1 kal 2 dhpeg. K&be at-
pHoduUvVauIKOg éAeyxog Slapkouoe mepinou 15 Aemtd
kat n 6An dldpkela Tou nelpduarog nepirnou 2,5 wPeg.
Ol oUVBRKeG TOU UnxXavikoU agplopou (cuxvotnta, a-
vanveéuevog Oykog, PEEP, FjO,) kai oL umnoAotureg
OUVONKEG (PUBOG XOPTIYNONG UYPHDV Kal GapUaKwV),
napéuevayv otabepég kaBoAn n didpkela Tou TELpd-
patog emniong dev yivoviav Bpoyxoavappodioels.

Ma Tn oTaTioTik avdAuon TwV AnOTEAECUATWY
xpnotgorodnke n dokipacia tou Wilcoxon yia ma-
patnproelg katd Zeuyn (Wilcoxon matched test), €
neldn adevog eiXape MOCOTIKA XapAKTNPLOTIKA Kata-
veunuéva Katd Tpomo AyvwoTo HE MEPLOPLOUEVO a-
pLBusd Zeuywv Kai aqaempou eKTANpoUvTayv oL pol-
noBEoelg epapoyng mg' XpncnuonomBnKs Ouwg -
niong kal 1o Katd Leuyn t-test (paired t-test), 1o omnoio
£dwoe akplBwg Toug (dloug Babuoug onpavTikéTNTag
pe tn dokipagia Tou Wilcoxon. ZTaTioTIKE ONUavTKS
BewpniBnke ToO emninedo tou.5% (p < 0,05).

AMNOTEAEZMATA

O mivakag 2 deixvel TNV enidpaon g Goupooepi-
d1Ng OTIG MAPAPETPOUG, TIOU £XOUV OXEOM HE TNV O&u-
yovwon Ttou aipatog. Mwon dpa HETA T Xopnynon

Mivakag 2. Emidpaon g ¢oupooeuidng otnv 0Euyovw-
on Ttou aipatog*

Xpdvog** PO, P,0, Q4/Q,

(wpeg) (mmH,) (mmH)

mpo 121+43 35+3 28.1+5.5

0,5 120+ 39 35+3 26.2+5.2

1 132+45* 33+3 21.4+48*

2 137 +46* 36+3 18.7+4.8%
* X+ SE

** and ™ Xopnynaon g $oupoTEUidng
+ AnA@vel oTaTioTiKA onpavtikyg dlagopd (p 0,05) ano

TIG IPO  TNG XOPNYNONG TNG GOUPOTENIBNG TIHESG

™G POoUPOCEUIdNG MapatnpenBnke peiwon g HEONG
TIUAG Tng Qg/QT and 28,1+ 5,5 o€ 25,2+ 5,2 (x + SE), n
omnoia 6uwg dev Tav OTATIOTIKA ONUavTikng. Ze 1 Kat
o€ 2 WPEeG HETA, TIapaTtnerdnke nepaltépw NMPoodeu-
TIKN) pelwon G péong Tiung TG Qg/QT o 21,4+ 4,8
kat 18,7 £ 4,8 avtioTolxq, n omoia rjtav oTATLOTIKA ONn-
HavTtikn (p <0,05). AvtioTolxn nepimou fitav Kat n pe-
TaBoAn tng péong Tipng e Pa0,. Metd and uia ota-
oéTNTa TNG HEONG TIMNG OTN MO wpa HETA amd n
Xxopnriynon 1ng o¢oupoceuidng and 121+43 o¢
120 + 39 mmHg (X + SE), akoAoUBnoe oTaTIOTIKA ON-
HavTikn (p €0,05) mpoodeuTikry augnon g PaO fopqla
1 kat 2 wpeg og 132 + 45 kat 137 £ 46 mmHg avnorom
Xa. Ou petaBoAéq g Qs/QT kai P30, mapiotavrat
ypaolkd oto oxniua 1. Zn pon wpa napampr']enKe
ntwon g Qg/QT otoug 6 and Toug 7 aApPPLOTOUG
pag, evw oe évav napainpnbnke avgnon. g 1 kat 2
wpeg dpwG napamprnke peiwon tng Qg/QT ot 6-
AOUG TOUG apP®OTOUG.
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Mivakag 3. Enidpaon tng $ouposeidng oTig alpoduvapikéG mapauéTpoug*

PNBnKe Kapia oTaTioTikd onuavtikn (p > 0,05) petaBo-
A" oe onoladnnote and TIG AlNOSUVAULKES TTapapé-
TPOUG, Tou HeAeTnONKav. Idlaitepa ot LETES TILESG TNG
CO, tng PCWP, tng péong mieong tng MVEUUOVIKAG
aptnpiag (PAMN), Twv PVR kal tou HR éuewvav npa-
KTIKA apetdBAnteq. H pikpn av&non g péong nieong
NG CUOTNUATIKAG KukAodopiag (MAP) petd ) xopn-
YyNon g poupooepidng ouvodePTnNKe He UIKPT ETi-
ong avg&non twv SVR 01N WLon KAl OTIG 2 WPEG HETA TN
Xopnynon, evw dev ouvodeUtnke pe avdioyn av&non
Twv SVR o 1 ®pa Adyw TG MapAAANANG WiKpnG au-
&nong tng CVP. 10 oxnua 2 napiotavral ypadikd ot
HETABOAEG TwV oToudaloTépwV alpoduvaulkwy napa-
HETPWV.

O nivakag 4 nepthauBdavel T dolpnon Twv aAppw-
OTWV TPLV Kal LETA TN Xopnynon tmg ¢$oupoaeuidng.
Mapatnpnnke un otatioTikA onuavIkn (p > 0,1) auv-
&non tou péoou pubuou Tng dlolpnong KUpiwg aTtn Mt
on wpa, Atyétepn o1n 1 Opa Kal akdun Alydtepn OTIG

Xpo6vog** co HR PCWP CVP PA MAP SVR PVR
(bpeg) (It/min) (B/min) (mmHg) (mmHg) (mmMg) (mmHg)  (dyn.sec.cm™%  (dyn.sec.cm ™9
Npod 5,58 + 0,88 103+10 13,3+1,3 13,0+2,6 22,7+1,9 74,7+9,0 943+ 123 147 + 22
0,5 5,62+ 0,90 102+10 13,6 +1,4 12,7+1,5 23,0+1,9 79,3+ 8,1 1052 + 150 146 + 22
1 5,67+ 0,85 101 +10 13,9+1,2 14,0+1,6 23,4+1,8 77,4493 942 + 94 139+ 23
2 5,60+ 0,87 101+10 13,7+1,4 13,1+1,3 22,9+1,7 79,1+9,4 999 + 111 145+ 25
*X+SE
** and m xoprynon mg ¢oupooepidng
& AnA@vel otatoTika anuavtiky dlagopd (p < 0,05) and Tig med NG XopNynong NG GoUPOCEUIdNG TIHEG.
/// - =3
50 N s £ =
— g 0 E
\\‘\ﬂ ~ E 20 "T‘{"‘// e [ |10 g
A W & e T
404 Lo T Fe 5
Jc:» a __r_ﬂr:; —— 2
_ : z . e=t=am |t
L 204 < W 104 P —— I
< ~ 3 X
i .., © pr L4 £
g 8 z S a
s a . 3
1 c o X
& = =] 1 T T 1 T T T T
i — T =
%E E E
. E 30- Lzoo 8
I A S z —_— — 5
XPONOX (hrs) & S P
) 2 201 I L 200 E
ZxApa 1. MetaBoAn twv TGV Tng QS/QT kat P,O, ouvap- ; — e, =
THOEL TOu XpOVOoU, HETA amd Tn xoprynon ¢oupo- g — P E
OEpidNG. ATOMIKEG TIHEQ (—). MEoeg TIHEQ & S H
10 100
(=, = z
u e S
= &
3 s 7 ’ n =
O mivakag 3 58[XV€l,Tl‘]V emégaon MG GOUPOOEUIL- A R — —————T 3
dng OTIG alpodUVAULKEG MapauéTpouqg. Aev mapartn- = o s 12 o o5 12
XPONOX (hrs)

ZyApa 2. MeTaBoAT TwV TIMWV NG TiEONG EVOPNVWONG, TNG
Kapdlakng nmapoxrg, Tng péong nieong g mveu-
HOVLIKNG apTtnpiag kal TwV MVEUUOVIK®OV avIioTd-
OEWV OUVAPTAOEL TOU XpObvou, HETA amd tn Xopih-
ynon ¢oupooeuidng. ATOUIKEG TIHEG (— ). Méoeg
TIHEG (===).

Mivakag 4. AwGpnon*

Xpbvog** Mpo 0,5 1 2
(Dpeg)

Awoupnon 3,3+2,0 5,9+3,2 50+27 36+20
(mifh)

* X+SE

* %

anod m xoprnynon TG Goupooeuidng
+ AnAwvel oTatioTikd onuavtiky Siagopd (p < 0,05) and
TIG PO NG XOPNYNONG TNG POUPOCEUIdNG TILEG.
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2 (peg anod In Xopnynon g eoupooelidng. H avén-
on g dloUpnaong cUvVapTHOEL TOU XPOVOU UETA TN XO-
priyNon g ¢oupoceuidng oToug avouplkouq 1 OAL-
YOUpLKOUG appwoToug Hag NTav napduola ue autnv
O€ Un oALyouplkoUg appd)orouq1. H au&non g diou-
pnong, Tou TapatnpPnenke, AVILMPOCWTEUEL OTNV
TPAYHATIKOTNTA EMLIMTAEOV UECT CUVOALKY) TTIApaAywWYN
1,3 ml, 2,15 ml kai 2,45 ml oUpwv oTN pion, 1 kat 2 w-
PEG avTioTolxa amd Tn Xxopnynon Ing $oupooeuidong.

2ZYZHTHZH

2g OAOUG TOUG APPWOTOUG MaAG TapaTnPdnke
Helwon g Qg/QT He mapaAAnAn avgnon mg PO,
HETA TN xopNynomn Ing poupooepidng. H peiwon auth
™¢ Qs/QT Ba pnopouoe va ogeiletal eite o peiwon
™G (maBoAoyoavatopikning 1 Kal AelTOUPYIKNG) BAA-
BNg Tou mveUpova, Mou TMPOKAAel TN dlatapaxn Ing
ox€ang aeplopou - atdtwong (V/IQ) B kat Tng daxu-
ong twv aepiwv, e(te oe avakaTavour Tou aipatog
NG NMVEUUOVIKNG KUKAODOpPIag amd TEPLOXEG HE XAMN-
A" oxéon VIQ npog Teploxéc te KaAUTepn oxéon.

Meiwon ™¢ BAGBNG Tou nveuuova

H peiwon g maBoAoyoavatoulkng 1) Kat Aeltoup-
YIKAG BAABNG Tou mvelpova, utd tnv enidpacn g
doupooeuidng, dev unopei va eEnynoet v napatn-
pnbeica peiwon g Qg/QT, 0t ToUAdXLOTOV 2 amd
TOUG 7 appWOTOUG Hag dnAadn, oTov AppwaTO HE TNV
£vOOTIVEUHOVIKA QLIOPPAYia KAl OE QUTOV UE TNV Ka-
TAKPATIN O™ TWV BPOYXIKWOV EKKPIOEWV. ZTOV APPWOTO
ME TNV Tveupovia, pia mbavr peiwon tng udpootatt-
KAG T{EONG TWV TIVEULOVIK®YV TPLXoeldwv amnod 1n dpa-
on g ¢oupooeuidng, Ba unmopovoe va odnynoel oe
peiwon tng Qs/QT pEoW NG peiwong Tou ToTkoU, Ad-
Y au&nuévng dLamnepatdInTog, TVEULOVLIKOU oLdrua-
TOG OTNV MEPLOXN TNG B)\dBnq”. 2T0UG umodAolmoug 6-
HwG 4 and toug 7 appwOoToUG Hag e TIVEULOVIKO 0idn-
Ha, KapOLlOYEVEG 1] Un, N MElwON NG MooOTNTAG autou
B8a odnyouoe mpdypatt kat oe peiwon tng Qs/QT. O-
Hwg, 6nwg Ba ¢avel oTn ouvéxela, dev UTAPXOUV a-
El6Aoya oTolxeia, ou Ba cuvnyopoUcayv UTEP AUTNG
™G eKSOXNAG.

H au&non g dlolpnaong, Tou apatnpriénke petd
and ™ Xopnynon g poupooeuidng, aviimpoowneu-
€l eTUMAEOV Eon GUVOALKY tapaywyn 1,3 ml, 2,15 ml
Kat 2,45 ml oUpwv 01N Hion, pia kat dUo wpeg avti-
otoixa. Av uttoB€ooupe O0TL €0Tw 10 50% amnd v emt-
A€oV ToodTNTAa oUpwv, TIoU TIaprxBnke, ponAbe a-
16 Kivntomnoinon uypou amnd tov nveuuova, TOTe N pé-
on pelwon Tou uypoU Twv veupdvwy Bantav 0,65 mi,
1,07 ml kat 1,22 ml o pion, pia kat d0Q, peg avti-
otoixa. Elvai aniBavo 4Tt autr n 1600 HikpY Helwon
TOU OYKOU TOU UYpQU Twv veupdvwy Ba umopoloe va
elval unmelBuvn yla tn onuavTikg peiwon g Qs/QT
TIoU mapatnenénke OToug APPWOTOUG Hag. Emopé-
vwg, n pelwon g Qs/QT mou napatnprbnke, dev o-
odeidetal oe peiwon tTou OONUATOG TWV TIVEUUOVWV
oav anotéAeoua g dolpnong.

H peiwon g udpooTaTikig Mieong Twv MVEULOVL-
KOV TpLXoedwv Ba prmopoloe va pelwoel v e&ay-
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Yelwon tou uypou kat 10 TTogdv Tou TIVEUHOVLIKOU Ol-
ONUATOG, LELWVOVTAG £TOL TO EVOOTVEUHOVIKO KUKAO-
doplkd BpaxuklikAwpa. Ouwg, énwg ¢aiveralr oto
oxnua 2, n PCWP, mou ekppdalel Tnv udpooTattkn Tiie-
On OTNV TIVEUHOVLKY] LKPOKUKAOPOpPIa, EUelve aUeTd-
BAntN. Etol n peiwon g Qs/QT dev Ba unopouoe va
anodoBel oe pelwon Tou nveupovikoU oldruartog, Ad-
YO pelwong TG udpooTatikiG TEoNS TWV MVEUUOVI-
KOV TpLxoedwyv. H PCWP dev peimwbnke akoun kat
OTOUG ApPWMOTOUG Hag He KapdLloYeVEG TIVEUHOVIKO Oi-
dnua, otoug oToioug NTav onuaviika augnuévn. Eival
YVWOTO OTL N XOPHYNon $oupoaeuidng oe appdOTOUG
pe augnuévn PCWP, Adyw cupdopnTIKAG Kapdlakng
avemndpkelag Peta and o&U éudpaypa Kat pucloAoylt-
KA} vePpLKN Aeltoupyia, mpokaAel taxela pyeiwon g
PCWP péoa oe 15 Aemtd kal 6Ti n yelwon auth eivat a-
ve&dptntn amnd m dloUpnon kat opeiAetal og av&non
MG XwPNTIKOTNTAG TWV MEPLPEPIKOV PAERBW®Y, TIOU §-
XEL oav ouvénela tn pelwon ™G GAEPRLIKNG EMIOTPO-
Mg, To (510 arnotéreopa napatnpnénke emniong petd
and xopnynon ¢éoupoceuidng oe avoupikoug oKU-
Aoug, OToug omoioug eixav amoAlvwBei ol
oupntipeg'®. Ot Bourland kat ouv.'® Bpnkav 6t n dpd-
on autn g poupooeuidng o okuAoug eEadaviletal
eite petd.and veppektoun eite puetd and Beparneia pe
wvdopebakivn kat cupmépavav otL 1 doupooeuidn
TIPOKAAE( TNV Mapaywyr) KAmolwv oucit®v and Toug
veppoug, oL ortoleq Spouv wG LECOAABNTLKEG OTIG ay-
YeElakEG Opdoelg tou o¢apudkou. Znuepa eival
YVWOTO ' OTL oL ousieq autéqg eival ol mpootayAavdi-
VEG Ol OTI0{eq propei va mpokaA€éoouv au&non g xw-
PNTIKOTNTAG TWV TIEPIPEPIKWY PAEB®Y, augnon ng
VEQPIKAG ALUATIKAG PONG, KaBWG Kal auénon g ék-
Kplong pevivng. Etol e€nyeital n dtampnon mg dpd-
ong g ¢oupoceuidng oTig TEPLOEPLKEG DAERES (AU-
&Enon g XwpnTIKOTTAG TOUG) O AVOUPIKOUG OKU-
Aoug petd amd amnoA{vwon Twv ougnn']pu)v, ota mnel-
pduata Twv Bayne kat Williamson ™. AnAadn, n anoAi-
VWan Twv oupntipwy dev apafAdnIel TV napayw-
YN pootayAavdivwy amnod 1o vedplkd mapéyyuua. Ot
AppwaoTol NG HEAETNG Hag eixav cofapou Babuou
BAGBN Tou vepplkoU mapeyxuparog, kabdéoov 4 and
autoulg eixav MAipn avoupia kat ot urntdAotrot 3 oAl-
youpia.

ASyw akplBwg autig g BAGRNG mBavov va unv u-
mmpxe n duvardtnta olvBeong npootayAavdvav a-
6 TO VEPPLIKO MAPEYXUMA HETA TN XOPTYNOT TNG POU-
pooeuidng. Etol e€nyeital o yiati n PCWP otoug ap-
PWOTOUG TNG HEAETIG HAG TTAPEUEIVE AUETARAN TN, O-
KOUN Kat o0& autoUg OTOUG OTo(oUG 1TAV ONUAVTIKA
au&nuévn. ToUuAdXLOTOV OTNV TMPMTN WIOH dpa 1
PCWP 6a énpeme va peiwbel, av mpdyuatt n poupooe-
uidn mpokaAoloe al&non NG XWPNTIKOTNTAG TWV
dAeBwv. Kat TouTo emeldn n SpAomn auth g $oupo-
oeplidng oe avBpwroug, av Kal eival eviovoTtepn oTa
npwta 10-15 min petd ™ xopﬁynoné eEakoAouBeil va
UTIAPXEL KAl OTNV TIP®TN ULoN d)pcx1 . Yndpxouv ouy-
Ypade(g, ol onoiol avapépouv GTL Mapatipnoayv Ueiw-
on g PCWP og avouplkoUg app®aoToug HETA TN XO-
pPHyNon ¢oupooeuidng. TTnv NMPOTN OUWG MEPIMTWON
Twv Anderson Kat ouv.’ n avoupia, mou gixe o dppw-
OTOG apXLKA, 0PEIAOTAV OE ATOPPAKTLKT] oupornddela
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Kat dtoUupnon anokaractddnke oe kdrolo Babué petd
™ S16pBwon autig kat otn deutepn NepinTwon Twv i-
Swv ouyypadéwv 1 dppwotn dev ATav oALYOUpLKH
(wplaia nqpaywyr'] oupwv (on he 20 ml). EmunAéov, ot
Dikshit kai ouv.', map’étL avadépouv 411 napatripn-
cav kanola peiwon tng PCWP og tpelg TeAeiwg avou-
plKoUG appwatoug, Sev avaAlouv TIG TEPUTTWOELG
autég kat dev avapEpouv av To aiTio TG MAPouG o-
voupiaq Tav n anodpaktikn oupondbeia. O dppw-
ot1og Twv Biagi kal Bapat”, mou npwTot unébeoav Tt
UTtapxel kair KAmowog AAA0G unxaviouog BeAtiwong
TWV ApP®OTWV UE TIVEUUOVLIKS 0idNnua, eKTOG amné v
arnAn anwAeila uypou amnd Tov KukAopopoUlvta GYKo
Tou aipatog, ¢aivetal 6Tt dev fTav avoupikdg. O Gp-
PWOTOG auTOg TIG TIEVTE MPEG WETA TN XOPNYNON NG
doupooeuidng £dwaoe poévo 50 ml oUpwv, aAAd TEALKA
eixe pa doupnon 1500 ml olpwv T0 MPWOTO 24wpPO.
©a propoloe £T0L va GUUNEPAVEL KAVEIG OTL T eMidpa-
on g poupooeuidng otnv PCWP, péow tg ¢pAepo-
S1aoTaATkAG G dpdong oTig MeplpepPLkEG PAEREG,
dev efaptdral dueca and ) Sloupnon, aAAd anéd to
Katd méoov 10 VEPPIKO apéyxupa eival UylEG Kat t-
Kavd, EMONEVWG, va MapAayel MPooTayAavdiveg.
Exoviag katd vouv tnv e&lowon tou véuou tou
Starling®, n peiwon Tou UypoU Tou dtauécou 1oTOU
TOU TveUpova Kat n pelwon €101 Tou eVOOTIVEUOVIKOU
BpaxukukAwpatog, Adyw HelwoNg TOU TVEUUOVIKOU
otdriparog; 8a pnmopouce va odeldetal e(te o peiwon
Tou Kf, (ouvteAeot dlaBatdTNTAG TWV MIVEUHOVIKWOV
TPLXOELOWV), 08 60eq amd TIG MEPINMTWOEIG MAG HjTAV
au&nuévog, eite oe av&non t™g Q lymph (pof twv
TIVEUHOVIK®V Aepdayyeiwv 11 onolwvonnote AAAwv
napayoviwy mou andyouv uypd and Tov MVEULOVIKO
S1dueoo 1016), cav anotéAeaua g dpdaaong Tng ¢ou-
pooepidng. Aev yvwpiloupe SuwG va umtdpxel Héxpt
onuepa karnoia €voelEn OTL N Poupoaeuidn Exel KG-
rola dpdon otov Kf Twv MVEUHOVIKOV TPLXOELSWV.
Mia tétola dpwg mbavétnta dev Ba unopouoe va a-
TiokAeLoTel, dedopévou 6Tt yvwpifoupe 1idn otL n dou-
pooepidn €xel dpdon oto ouvteAeotd dlaBatOTNTOS
TWV TPLXOEd®WV AAAWV opydvwyv Onwg yia mapddety-
Ha Twv onAdyxvwv, émou npokaAel avgnon tou?'. H
doupooeuidn mpokaiei al&non g pong g Aéudou
Tou Bwpakikol épou?'?. H avEnon autr Ba propou-
oe va ogpeiletal otnv al&naon g udPOCTATIKNAG TiE-
ONG TWV OMAQYXVIK®OV TPIXOEIdWV oav OUvEMELd TNG
€KAuONG pevivng kal au&nong tng ayyelotevaoivng Il
TOU aipartog, mou MPokKaAel n doupooepidn™" 1 otnv
av&non Tng oMAAayXVIKAG QAIMATIKAG POTG, KaBGooV é-
XeL 8e1xBel™ &1L N Ppoupooenidn nmpokaAel Mapodikn
OTMAQYXVLK] ayyelodlaotoArl otoug okUAoug. Ot Mc
Caffrey kat Levy2 Spwg amédel&av 6L n avgnon g
poNG NG Aépdou Tou Bwpakikol mdépou opeldetal Ot
aueon 6pdon Tng poupooeu(dng ota onMAayxvikda Tpl-
XOE1d1), ToU €x€eL oav ouvémela v augnon tng difien-
ong uypou and Tov evdayyelakod mpog To SLAUETO X®-
po ave&aptnrta and v avgnon g CMAAyYXVIKAG al-
HATIKNG PONG 1) TNG USPOCTATIKNG TIETNG TWV TPLXOEL-
dwv. Onwg yia mn porj NG Aédou Tou BwpakikoU Tod-
poU, £TOL KAl YO QUTV TWV TIVEUMOVIKOV Aguday-
veilwv, paivetal 6Tt ol peTaBoAég autnig Bplokovtal o
QuEeOT OXEO He TOUG MapAyovTeg mou Kabopifouv 1

duiénon Tou uypoUu amd Ta TIVEUUOVIKA TPLXOELdN
npog 1o SLAPETO XWPO Kal OTL 1 poupooepidn dev &-
X€L Kanola dueon épdcnzomv KIVNTIKOTNTA TWV TIVEU-
HOVIK®WV )\euq)ayysiwvze’ 7 Etol dev propoupe va Bew-
pricoupe 6TL N aueon dpdon TG oupoaeuidng otnv
KIVNTIKOTNTA TWV TIVEUUOVIK®OV Agudpayyeiwv, HEL®-
VOVTQG TO TIVEUHOVLKS 0idnua, eival umeuBuvn yia m
peiwon tng Qg/QT. Eivau vaorézmo otLn pon NG
Aéudou ota mveupovika Aepoayyeia eEaptdtal and
mv «aviAntiki» dpdon («pumping» action) Tou aept-
ouou. Emeldn} ol ouvbnkeg tou agplopol TwWV aAppw-
OTWV TNG HEAETNG Hag Euelvav oTabepég KaBOAN
Oldpkela Tou melpduarog, anokAeietal n pelwon g
Qg/QT va odelrdTav og al&non Tng pong g Aéudou
TWV MVEUUOVIK®OV Agpdayyeiwv, Adyw PeTaBOANG TOU
agplopol Twv appwoTwV Uag.

Mia dAAn dpdaon g doupooeidng Ba propoloe
meéavag va eubdvetal yia n peiwon Tou KuPeAldikou
Kat Slap€oou MVEUNOVIKOU OLOMHATOG Kal TN Jelwon
™G Qs/QT. Exel deixBei 611 n doupooeuidn emnpedlel
m petadopd Na, K kat Cl dlapéoou TwV KUTTAPLK®OV
pepppavav®” R Auti n petadopd Wvtwy Ba pnopou-
OE va UYETAKIVIOEL UYpd amod TIG KUPEA(DEG IPOG TO
O1dueco XWPOo Kal amod ekel 0TA MVEUNOVIKA TPLXOEL-
o1, BeATiwvovTag £TOL TNV AvTaAAayn Twv agpiwv Kat
HELOVOVTAG TNV Qs/QTg. Miotetoupe Suwg 6Tl autdg
0 UNXaviopog pévog, dev Ba pnopouoe va eubuvetal
yla In onuavtiky peiwon ¢ Qs/QT Twv appioTwv
MG HEAETNG HAG UE TIVEUUOVLKS oidnua. Idtaitepa pd-
AlOTQ QUTWV TWV APPWOTWV UE UN KApSLOYEVEG TIVEU-
HoVLkO oidnua, énou utdpxel goBapr cuvrdwg BAA-
Bn Tou KuYeALdiIkoU Kal ayyelakou emiBnAiou kat n na-
PAUOVT] TNG AEITOUPYLKNG ETIAPKELAG TETOLWY UNXAVL-
oMWV avTaAAayng vty ¢aivetal amibavn.

Avakaravoun g nveuuoviKIiG kukAogpopiag

H avakatavour) Tou aipatog Ing MVEUHOVIKNG Ku-
kAodopiag mpog ePLOXEG TOU TiveUova He KAAUTePN
oxéon VIQ Ba unopouoce va eEnynoel In BeAtiwon g
Qs/QT o 6Aoug TOug APPWOTOUG TNG HEAETNG HAG.

Znuavtikeég petaBoAég g PO, Tou pIKTOU HAERL-
Kou aipatog (PyO,) Ba prmopouoav va petaBaiouy 10
pubud Tou umo&ikoU TVEUNOVIKOU ayYELOOTIACOU
Kai £€T0L va EMMPEACOUV TNV KATAVOWN Tou aijarog
NG TIVEUHOVLKNG KukAodopiag. Mpdypatt, mapd 1o 6Tl
oL oUuyxpoveqg Tdoelg KAlvouv UTEp TNG KAQOOLKNAG &-
moyng, o1t dnAadn n kuyeAldikn umno&ia eivat o KU-
plog mapdyovtag mou kabopilel Tnv avianodkplon Twv
TIVEULOVIK®V QYYEIWV OTNnV urro&[cm3 , 0ev unopei va a-
TIOKAELO0e( n TOaveTNTA OTL PIA ONUAVTLKY) HETABOAT
g PyO, urnopei va éxel v (Sia enidpaon kat undp-
Xouv nelpapatikd dedopgva, mou deixvouv 6t n PyO,
uropel va naifel onuavtiké poéAo otnv aviandkplon
NG MVEUHOVLKNG KUkKAodopiag atnv uno&iass'sg. H -
BavétnTa OUWG auTr amokAegieTal 0tn PEAETN pag, -
newdn n P70, dev petaBAnbnke otn diapkela Tou met-
papartog (Miv. 2). Ot petapoAeg emniong g PO, ueow
TWV HeTaBoAwv NG Kapdlaknig mapoxng 6a umopou-
oav va ennpeacouv Tnv Qg/QT Twv AppOOTWY HAG UE
XAUNANG nieong nveupovikod oidnua. Eival yvwoté otL
otoug appwotoug pe ARDS, 6nwg kat ota poviéAa
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COwv pe XaunAng mieong mveupovikd oidnua, undp-
XEL H1a BETIKY YPAUUIKY) OUOXETION YETAEU NG Kap-
3lakig mapoxns kat g Qs/QT** kat 611 ot aAkayéc
oty PO, Adyw Twv petaBoAdv Tng kapdiakng ma-
poxng, emnpeddouv Tnv Qs/QT Kai mbavédtara subY-
VOVTAL YL Tr CUCXETLON QUTY TPOKAADVTAG AYYELOKL-
VNTIKEG HETABOAEG OTNV TIVEUUOVIKY KukAopopia®, H
ueiwon opwg ™G Qs / QT OTOUG APPWOTOUG HAG HE
ARDS &gv ouvodeUTnke e HelwoN NG KapdLakng mna-
poxng kat g PyO,. Enopévwg, n peiwon g kapdia-
KNG Mapox1q Kat HEow autrig TNg PyO,, dev unopei va
euBuvovTal yia v avakatavour tTng MVEUUOVIKAG Ku-
kKAodopiag kat T peiwon g Qs/QT Twv aAppPPOOTWV
pag e ARDS.

M yvwoTr ayyelokivntiky enidpaocn g ¢oupo-
OgNIdNG, HEoW TNG algnang g olvBeong ayyelodpa-
OTIK@V VEPPIKMY TtpoatayAavdivayv, Ba unopoloe va
guBuvetal yia v avakatavopn g MVEUHOVIKAG Ku-
KAopopiag Kat va e&nyroel T peiwon e Qs/QT TV
appwoTwv pag. Exet deixBel 611 n doupocepnidn npo-
KaAel au&non g oUYKEVTIPWONG Tou eAeUBepoU apa-
X18ovikoU 0&£0g Tou TAdouaTtog ™ kal auv&non g ék-
KpLong rtspoomy)\avélvd)v and ta oupa artov
avBpwmo®. Ot Gerber kat Nies*® £del&av o1L n evdo-
OAEBL XOopMYNON doupooenidng ameAsubepmdvel a-
paxtdovikd o&0 amd Toug vedpoug, adpol onuatTods-
moav pe padievepyd uAtkd To apaxidovikd oEu au-
T@v. O1 Sullivan kat Patrick®” emtiong Bprikav 611 ol a-
OpTEG amd kouvéAla elxav auEnuévn duvatdTnta na-
paywyng PGI, uetd v evdopAéBia xopriynon ¢ou-
POCEUIdNG Kal 6TL AUuTO fTav EUPECO dpalvopevo amd
N OTLYHN) TIou 1 pOUPOCEUIdT Ot aopTES ex vivo dev
eixav t€tolo anotéAeoua. EmnAéov, n xoprynon g
PoUPOOENIBNG avEDTEIAE TIG AYYEIOOUOTIACTIKEG a-
MavINOEeLG T600 OTnVv ayyetotevaivn ll, 600 kal otnv
vopaéj)sva)\(vn ota mepduara twv Gerkens kat
Smith® oe KOUVEALQ, eV® 1) AUPOTEPOTIAEUPT) VEPPEK-
Topn 1 N Bepaneia pe wvdopedakivn mpoAdupave te-
Aglwg TV avaoTtaATikh autr dpdon ¢ GoupooEi-
dng kal oTig duo ouoieg. Ynébeoav £T0L ol oUYYpPa-
$eig autol 6TL N poupooeuidn propei va aneAeubep -
VEL QUeoa 1 éupeca kdamoia mpootayAavdivn and
TOUG VEPPOUG, TIOU AVACTEAEL TIG AYYEIOCUCTIAOTIKEG
Amavtroelg TwV MEPLPEPIKDOYV ayYEiwvV OTHV ayyelo-
Tevaivn Il kai vopadpevahivn. O Gerber'” muotetet 411
TO00 N VEPPIKNA ayYel081aoTOAN Kal N aneAeubépwon
G pevivng, 600 Kai n av&non Mg XWPNTKETNTAS
TWV MEPLPEPLIKWV GAEBDY, TIOU TIPOKAAEL 1| doupooe-
Hidn, opeilovTal oy, and autrv mpokahoUuevn, av-
€non g oUVBEONG TWV VEPPIKDOV TTPOOTAYAAVSIVEDV.

Eivai 6pwg mbavédv n ayyelotevoivn I, nou napd-
YeTal SEUTEPOYEVHG AOYW TNG 8KKpr(’)klEVT]q pevivng
anéd v enidpaon g Ppoupooeuidng*®*, va npoka-
Ael v €KAUON ayYELOBIA0TAATIKOV OUOCLMV amnd TOug
VEPPOUG 1) amnd To ToixwHa Twv GAEROV. Ot ouciec au-
Téq eival mBavétara n PGE, 1 kau n PGl,. Kat o1 800

TIPOKAAoUV ayyelo81aoToAr] Og MolKiAa avyelakd di- -

KTua Kal Ta enineda kat Twv dYo pnopouv va aukn-
Bouv ané v enidpaon e aweloravoivnq Il ot0 ay-
Yelakd evoBnAlo avBpdnwv 2 Eival eniong yvw-
01O 0Tl n ayyelotevaivn Il umopei va npokaréoel é-
KAuon apaxdovikoU oE£og kal TpooTayAavdivav®'.
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Ymep autol Tou pnxaviopou eivat n avacTtoAn g o-
gelag av&nong g XWPENTIKOTNTAS TwV PAEBOV Kal
NG av&nong g Mieong Tou a{patog PeTd Tn Xopnyn-
on $oupooeuidng o€ avBpmnoug, Tou eixav Beparneu-
Tel MpoNYOUNEVWG e KamTompiAn ™.

Omnoloodnmnote Suwg kat av eivat 0 Pnyxaviopog, n
avgnon Twv ayyelodlaoTaATIKOV TIPOCTAyAavSLV®dV
Kal TG ayyelotevoivng Il otnv KukAodopia HETG TN
X0opNynaon ¢oupocepidng, Ha Unopoloe va ennpedcel
NV TIVEUHOVIKT] KUKAOGOpPia Kkal va gubuvetal yia v
avakatavour Tou aipatog autng and mepLoxEg e Xa-
HNAN oxéon V/Q 1pog neplox€g Ue uPnAoTepn oxéon
Kal ™ peiwon €1ot g Qg/QT. TouTto Ba Uropouoce va
enteuxBel eite pe algnon tou NdN UNAPXOVTOC UTIOEI-
KOU aYYELOOTIAOUOU OTO €TMESO TWV TVEUUOVIKOV
apTNPLOAIWV Kal apTNPLAY TWV MEPIOXMV UE XAUNAR
oxéon V/IQ, auEavovTag v kal eKTPENOVTAq TO aiua
NG MVEUMOVIKIG KUKAOPOPIaG TPOog TEPLOXEG HE uYn)-
Aotepn VIQ elte Me S1a0TOAN TwV ayyelwv g mveu-
MOVIKTIG KuKAOPOpPiag oTo eninedo Twv PAeBISiwv Kal
PAeBwV eite pe ouvduaoud Twv dUO TTPONYOUNEVWY
dpGoewv. TNV NP®IN MEPITTWON, N AYYELOCUCTIAOTL-
K1 dpdon g $oupooepidng oTO eMinNedo Tou aptn-
PLaKOU OKEAOUG TNG MVEUHOVIKTG KUKAOGOpPIag mpoo-
oOoUOLAgeL auTV NG GOUPOCEUIdNG oTa aptneLdAla
NG OUCTNUATIKNG KuKAodopiag, n omnoila odeiletal
otnv €kAuon ayyelotevoivng Il. ZInv Mepimtwon mou
aut) MTav n attia G BeAtiwong ™mg Qg/QT TWV ap-
PWOTWV Hag, Ba mepipeve kaveig at&non agpevée Twv
PVR kai agetépou g PAMN, EPOOOV Sev LUETABAY-
Bnkav n PCWP kat n CO. Tétola 6pwe au&non dev na-
patnpenénke (Xxnua 2). Eniong ¢aivetal anibavo n ay-
YELOOUOTIACTIKA $pA0T TG $OUPOCENIdING, HECW TNG
auvgnong g ayyelotevoivng Il Tou aipatog g nveu-
HOVIKNG KukAOQOpIag, va ekdNAMVETAL AMOKAEIOTIKA
OTIG TePLOXEG TOU UMOEIKOU ayyeldoTaopuou Kat va
HNV apopd TIg GAAEG TIEPLOXEG. ST deUTEPT MEP(TITW-
on, N SLATTOAY|] TWV TIVEUUOVIKGDV GAERDV Kal PAESL-
Siwv ano myv enidpaon ayyelod1acTaATIK®Y TPOaTa-
YAavdivav, elte mpoepxopévwyv ancubeiag and Toug
VEPPOUG eiTe amd TO TO{XWHA TWV TVEUHOVIK®V PpAE-
Bwv peTd am6é TN dpdon g ayyelotevaoivng I, Ba
uropouce va egnynoet T peiwon g Qg/QT wg eERC:
H 31aotoAn Tou ¢pAeBIkoU SLIKTUOU NG MVEUHOVIKAG
KukAogopiag €xel oav ouvénela Tnv avg&non g pong
TOU Q{HATOG TWV PUCIOAOYIKWDV TIEPLOXWV OXETIKA HE
autrv Twv taBoAoyik®dv, 6rou 1 por} Tou aiuaToq me-
plopigetal Adyw tou undpxovtog umofikoU ayyetd-
OTACHOU TOU apTNPLaKoU OKEAOUG KAl TNG CUUT{EONC
TV ayvelwv eite and 1o neplayyelaksd oidnua’®®, 6-
TG OTIG MEPUTTWOELG HAG HE TIVEULOVIKS oidnua eite
ano AAAO UAIKS, 6TIWG OTIG MEPLTTOOELG HAG HE TIVEU-
Hovia kai evdonveupovikn atpoppayia. O pnxaviopudg
autdg peiwong g Qg/QT 8a unopoloe va subuvetal
QMOKAELOTIKA 1) VA GUUHETEXEL OTNV TTAPATNPOULEVN
pelwon autg oe appdoToug 1y Melpauatélwa He Gpu-
OLOAOYIKN i LETPIWG HelwPEVN vedPIKT AetToupyia.
Kat touto eneldn, 6nwg npoavagpépbnke, n Unapkn
AelTOUPYOUVTOG vedpLkol mapeyxuparog elival amna-
paitntn yia v napaywyr GpAeBoSIACTAATIKGV TIPO-
otayAavdwvav. EToln dpdon autr| tng $oupooepidng
Ba pnopouoe va euBlvetal anoKAELOTIKA 1) va GUHE-
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T€XEL 0N peiwon g Qs/QT LeTd Tn Xopnynon g
ota netpduata tev Ali kat ouv.?® oe OKUAOUG UE Xaun-
ANg nieong nveupovikd oidnua and oAeikd o&U kat ¢u-
OLOAOYIKT VEDPIKT AelToupyia. Emiong unopei va oup-
HEeTEXEL 0N pelwon ™G Qs/QT Kal 01O KAPJIOYEVEG
TIVEUHOVIKOG oidnua. BéBala o’ autd eival Atydtepo on-
pavTikn kKat dev avagpépetal cuvnbwg, eneldn n peiw-
on tou 6yKou Tou KevipikoU aiparog (CBV) and v e-
nidpaon g doupooeuidng odnyei oe Peydin peiwon
mg PCWP, tou mveupovikoU oWdnuatog Kal ng
Qg/QT, AdYw akplB®G NG XapnAng dlacTtoAlkng dia-
momémmg ™G au&nuévou OYKOoU LOXALMIKNG apLoTe-
pNg KolAlag”. ZTnv epyacia twv Ali kat ouv.” n péon TL-
Hf NG Qs/QT peELwBNnKe OTIG 2 WPEG PETA and N XO-
priynon 1mg/kg ¢oupooeuidng otnv opdda twv OKU-
AWV JE XAQUNANRG TtieoNG MveUoVLIKS oidnua kat pucio-
AOYIKA vedpPIKN Aeltoupyia, evw napépelve otabepn
oTnV opdda Twv VEPPEKTOUNBEVTWY GKUAWY HE TIVEU-
HOVIKO oidnua. 10 (d10 diactnua n Qs/QT au&nbnke
oTtnV opdda Twv OKUAWV HE TIVEUNOVIKS oidnua xaun-
ANG mieong kat ¢uoloAoyLIKy vedpikry Aettoupyia,
oToug otoioug dev xopnynobnke poupoceuidn.

H diadopd otn petapfoin tng Qs/QT neta&u tng o-
Hadag twv oKUAWV pe GUCLOAOYLKY VEPPLKTA AELTOUP-
yia kal auTtig Twv vedppekTounBEVTIWY, OTOUG OTIo{oUG
xopnynenke ¢oupooepidn, Ba unopouace (cwg va e&n-
ynéei and tnv npoavagepbeioa dpdon Tng poupooe-
uidng oto eminedo TWV MVEUHOVIKOV GAER®V 1) Kal
TWV apInplwy Kai n omnoia npounoBétel v Unapén
TwV VEGP®V, TPOKELUEVOU va TtapaxBolv ayyelodla-
OTAATIKEG mpootayAavdiveg kal ayyelotevaivn Il. H
dladopd 6pwg otn petaBoAn g Qs/QT peta&u g o-
Hadag Twv OKUAWV e GUCLOAOYLKY] VEPPLKT] AELTOUP-
via kaL otoug omoioug dev Xopnynbnke GoupoTeUidN
KAl autng TwV VEPPEKTOUNBEVTWY OKUAWV OTOUG O-
noioug xopnynénke poupooeuidn, dev unopei va e&n-
ynBel and tov mpoavagepbévia mbavd pnxavioud
dpdong g doupooeuidng. Kdmolog dAA0G pnxavi-
OpoG Tpénet va eivat uteuBuvog v autr T dladpopd
Kal o onoiog épa avegdpinta and v Unapén 1 oxt
TWV VEGPWV.

21 PEAETN pag EMIONG O UNXAVIOUOG Uelwong g
Qs/QT pEOW NG AYYELOKIVNTIKNG eMidpaong Twv Ve-
dplkaV ipooTayAavdivayv 1) kal g ayyelotevaivng |l
0NV MVEUHOVLKT KUKAOGopia, dev paivetal va eivat o
KUplog urelBuvog yia Ty napatnpnbeica npoodeuTt-
1) uelwon g Qs/QT OTIq MPWTEG 2 WPEG Ao TN XO-
p1yNomn TG $oupoceUidng rtapd To o1t dev propei va
anoKAeloBei n ouppetoxn tou. Kat tolto yia Touq &-
&€ng &uo Adyoug: Mpwtov, N peiwon g Qg/QT dev ouv-
odeUtnKe amd aAAayn TwV alUoSUVAUIK®V Tapas-
Towv, dnAadn) Twv avIIOTACEWV TNG CUCGTNUATIKNG KU-
xkAodopiag Kal NG XWENTIKOTNTAG TWV MEPLPEPIKDV
PAeBWV, TIOU EMpPETIE va EMMNPEACHOUV OTNV TIPWTN M-
on wpa amd In Xopnynon tng ¢oupooeuidng, av u-
TMPXE KUKAOPOPIa VEPPIKOV TIPOoTAYAQVSIV®OV Kal
ayyelotevoivng Il kal enidpacr Toug GTNV NMVEUHOVIKN
kukAodopia. Ot Johnston kat ouv.'® Bprikav 611 30 min
ueTd amnd evdodAEfLla xopriynon 5 mg ¢oupooeuidng
og PUOLOAOYLKOUG VEOUG £0EAOVTEG, N GAEBIKY) XWPEN-
TIkOTNTA fTaV OTATIOTIKA U onuavTika augnuévn, ot
nepLPEPLKEG avTioTtdoelg (SVR) otatiotikd onuaviika

au&nuéveg kaL n HEon aptnplakn mieon £xeL enavén-
Bel oTIG TIHEG évaping HeTd amd pa mapodikn avén-
on. Etol tuxév alvgnon tng apinplakng mieong twv
aAppPWOTWV TNG HEAETNG LAG, TIOU CUVERT TIPLV TN HLOT
wpa, dev poAdfape va In mapakoAoubrooupE, E$O-
ooV 1 MPW®TN HETPNON OAWV TWV MAPAUETPWY EYIVE
oTn WoY wpa ard In Xopnrynon mng poupooeuidng. O-
Hwg oute ol SVR Twv appwoTwyv pag, napd to 41t na-
pouciacav pia pikpr avgnon g Héong TIUNAG TOUG,
au&nbnkav oTaTIoTIKA onuavtikd, oute n PCWR, nou
akoAouBel Ti¢ peTABOAEG TNG XWENTIKATNTAG TWV TIE-
PLOEPIKWOV PAEBWDYV, HELWONKE OTNV MPMOTN WIOT hpa
(Miv. 3, oxnua 2). Aev paiveral, EMOPEVWG, 0 AVOTEPW
MNXaviopdg va eivatl unelbuvog yia Tt peiwon g
Qs/QT TV AppBOTWV HAG OTNV MIPWTHN UIOH ©PQ, XW-
PIG OpwWG va propel va anokAEIo0el EVIEADG 1 CUUE-
TOX1 Tou. AeUTepo Kal oToudaldTEPO, O AVWTEPW WT)-
Xaviopog dev pmopel va eEnynoel tnv nepartépw
TPOOBEUTIKN pelwon g Qs/QT TwV APPWOOTWV A
otn 1 Kat 2 wpeg, enetdn n enidpaon auty NS $oupo-
oeuidng diapkei, ONwg npoavadEpdnke, HIOT BPa Tie-
pimou and 1 xoprynon tng. Enopévwg, KArnotoc da-
AogG 1} GAAOL unxaviopoi, HEow Twv oToiwv dpa 1 ¢pou-
POCENIBN OTNV TIVEULOVIKI KUKAOGOPIQ, TIPETEL VA EU-
Buvovral.

Exel Bpebel 611 n poupooeuidn npokaAsl in vitro
docoeEapTmpeVn OLAOTOAY] TWV TIVEUUOVIKQDV ¢AE-
Bwv, oTIq omoieg eixe MPokANnBel ayyeloolomnaon pe
vopemvedpivn™ kal 6Tt SpdEon autr TG GouPoTEi-
dnG umopel va aokeital HECW TOU AVTAyWVIOUoU NG
utd NG vopemivedpivng mpokaoUpevng elo6d0ou Tou
e&wkuttapiou aoBeotiou péoa otig Aeleg HUIKES (veg
TV ayyeiov®. ErurntAéov, €xel anodeixBel n enidpaon
NG POUPOCEUIONG 0N PeTaPopd Twv téviwy Na - K -
Cl péow ™G HEPPPAVNG TWV AEIWV HUIKDOV VOV TOV
ayyeiov’' kar GAAwv opyavov? H enidpaon auth
uropel va peTaBAAAEL Tov TOVO Twv ayyeiwv peta-
BAAAovtag ta Suvaplkd Lgopportiag Twv Asiwv pui-
KOV vedv. Ot Kreye kat ouv.®' é5et&av 6T poupooeul-
On MPOKAAE( UTIEPTIOAWOT TWV AE(WV HUIKOV VDV TV
ayyeiwv kat tpdtetvay 6TL n euaiodntn ot poupooE-
Hidn petakivnon Cl eival éva olotua avtaAAayng
CI/HCO, kaBodnyoUuevo and T Stapopd CUYKEVTP -
ong Tou Na péoa kdt €§w amné tn pepBpdvn Kai 8Ti 10
ovotnua autd Ba pnopouoe va dpa we avtAia Ci. Ot
Johns kat Cutshaw® emniong npdételvay 6t 1 euaiodbn-
TOG 0T $oupPooep(dN IPOTANYN BaAiou, evog 1OVTOC
Tou oupneplpépetal onwg 1o K orr]j pETaA®OpPd TV
IOVTIWV TNG KUTTAPLKNAG HEMBPAVNG e, ekppalel éva
ouotnua avrtaAAayng Wviwv Na-K-Cl oto eninedo g
KUTTApLKAG HEMBPpAvng Kkat Ba propouoe va elvat n av-
TAla Cl twv Aslwv puikdv vav. Ot iStol ouyypapeic?
£del&av emiong o6t N guaiobntog otn $poupooepidn
nPOoANYn tou BaAiou amd Tig Aeleq HUIKES (ves NG
UATPAG KOUVEALDV EXEL TN HEY(OTN NG TN 45-60 min
META TN XOPHYNON TNG $oUPOTEUIdING KaL, MTapd To 4Tl
HETA Ta 60 min €xel KAmola peiwon, eEakoAouBei va
elvat augnpévn kat 120 min petd. Asv yvwpifoupue va
urtdpxouv avahoyeg in vitro HEAETEG YiA TA TIVEULIOVL-
Ka ayyeia. H npoavagepBeioa Spwg peAétn™ napéxet
evoei&elg yia 1o 61t n dpdan g doupooeuidng ota
TIVEUHOVIKA ayYyeia, péow g enidpaonig g ot ye-
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tadopa 16vtwv Na-K-Cl dia mg ueuBpdavng Twv Aslwv
HUIK®V VOV QuT®V, TIPETEL Va eival ApKETA HEYAANC
dlapkelag, ToUAGxLoToV 300 WPMV.

Enidpacn g poupooeuidng ota mveupovikd ay-
veia péow autol Tou unxaviopol Ba mpokalouoe
pelwon G Qg/QT elte S1A0TEAOVTAG EKAEKTIKA TOUG
KAGSOUG TNG MVEUHOVIKNG apTnpiag Kal tTa aptnpld-
Al0 PUOLOAOYLKGY TIEPLOXWV TOU TveUova, auEAvov-
TAG £T0L TN POT) TOU AlATOG HECW AUT®V, £(TE BLAOTE-
AOVTag TIG TIVEUHOVIKEG GAERES Kal Ta PAERISIa O WY
TWV MEPLOX WV TIou Ba eixe oav cuvénela va augnBein
pOT| TOU aipaTog OTIG MEPLOTOTEPO GUGLOAOVIKEG TiE-
plox€g, 6nwg mpoavadépBnke. H deltepn ekdoxn
daivetal kal mBavotepn. H enidpaon de g poupo-
OgNIONG OTA MIVEUROVLKA ayYe(d, HETw auTtol TOU pn-
xaviopou, 8a puropouoe va eENYAOEL KaL TNV TIPOOdEU-
TIkA peiwon g Qs/QT oT1g MPWTEG U0 hpeg and ™
ONUAvVTIKY Kal onwadnnote ave§apttn and tnv U-
nap&n 1 6x1 Twv veppwv. BéRala n mbavh cuupetoxm
Kat AAA®V pnxaviopwv dpeong 8pdong tg poupooe-
HidNG OTO eminedo NG KUTTAPIKAG HEUBPAVNS TWV
Agiwv pUTK®OV Iv@dv Sev prmopel va anokAeloBel. Evag
TETOL0G Unxaviopdq Ba pnopoloe va HTav yia napd-
delypa o aviaywvigpdg g umo g evdoyevolg vo-
pemvedpivng mpokaiolpevng 10630u Tou EEWKUTTE-
plou acBectiou péoa otig Aeleg HUIKEG (veg Twv Tveu-
HOVIKGOV ayyeiwv®®®, Ohot ot npoavapepBEVIESG Un-
xaviopoi dueong dpdong g doupooeuidng Ba pmo-
pouoav va egnynoouv Kat ™ Sladopd oTtn HETABOAN
™¢ Qs/QT peta&l g ouddag twv OKUAWY PE GUTLO-
Aoyikn vedpikr Aettoupyia, atoug omnoioug dev Xopn-
YNBnke poupooeuidn kat Mg opadag Twv VEPPEKTO-
MNBEévTwV OKUAWYV, OTOUG OToioUg xopn;menxe dou-
pooepidn, otnv epyacia twv Ali kat ouv.”.
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Mia aAAn TuBavénta, mou a&iZet va avagepdei, «i-
val 0Tl Ta CUOTAATA KUTTAPA TOU SLauéoou 1oToU Tou
nvedpova, Ta kuttapa Kapanci®®, UTopEl va ennped-
govtal and ™ $poupooeuidn® n TIPOKaAoUpevn dla-
OTOAM QUTGV TWV KUTTAPwV 0dnyel ot ayyelodlacto-
An. Eival miBavéd ta kUtTapa Kapanci twv neploxav
G BAGBNG, émou undpxel Kat uno&ikog ayyeléorna-
OHOG, va Unv avtanokpivovTal oTn ¢poupoaeuidn té-
00 600 aUTA TWV GUCLOAOYIKGDV TTEPLOXADV. AUTS 1B1al-
Tepa pnopei va oupBaivel otig TEPIMTTWOELG TIVEUHOVL-
KOU 0181atog, émou Ta KUTTapa autd Tou dlapéoou I-
oToU mepiBaAAovTal kat Bavov dinBouval and of-
dnua. To anotéAeopa 161e Ba Tav EKAEKTIKT) al&non
MG AHATWONG TWV GUOLIOAOYIKMV TIEPLOX WV TOU
nveuuova kat pe{won tng Qs/QrT.

ZUHMEPACHATIKG, N GOUPOCEUIDN TPOKAAEDE on-
MAVTIKN TIPOOSEUTIKY Helwon Tng Qs/Qt oT0 MPKTO
2wpo armod T XopNyNoY| ™S 0ToUC apPWOTOUG TNG He-
AETNG Hag, mou eixav onpavTikn 1 mAHeN EKMTWON TG
VEPPLKNG TOug AetToupyiag Kat n pelwon auth dev o-
deNOTav oe BeATiwon Ttou rnaboAoyoavatoukoy 1
AELTOUPYIKOU UTIOOTPMUATOR NG TIVEUUOVIKNG BAG-
BNng. H ayyelokivnTikn enidpaon tou dapudkou otnv
TIVEUHOVIKT) KUKAO®OP(a, TIOU €xel 0av GUVEMELQ mv
avakatavour e TIVEUHOVIKNG KUKAOGOpP{ag mpog me-
PLOXEG e KaAUTePN oxéon V/Q, Bewpeital 611 elval u-
neubuvn yia ™ pelwon e Qg/QT. MBavoAoyeital ¢
ot o omoudatdtepog NaboyeveTik6g pnxaviopoe el-
vai n GUUECT ayYeloKIVNTIKA enidpaon Mg poupooe-
MidNG ota nveupovika ayyeia kat 15lwg oTIg pAEReC,
HEOW NG TAapeUBOANG TNG oTNV avtaAAayn Tov LOv-
Twv Na-K-Cl 010 eninedo mg KUTTApIKAG HepBpAvng
TwV Aslwv MUTKGOV VOV TOUG.

EYPETHPIO ZYMBOAIZMQN

PAO, @ Mepwn mieon tou o&uyodvou otnv Kuws)\iéla ]

P30, : Mepikn mieon Tou o§uydvou GTO apTnPLaKko aipa

PaCO, : Mepwkrj mniieon tou So&eidiou tou dvBpaka oto
aptnplakéd aipa

PyO, : Mepikr} mieon tou ouydvou oT1o HIKTO GAEBLKO
aipa

Cg0, @ MeplekTikETNTA TOU 0§UYOVOU OTO ApTNPELaKS ai-
pa

Cy0, . MeplekTikdTNTA TOU 0EUYOVOU OTO L{lKTé aipa

Cg0, . MeplekTikOTNTA TOU 0&UYAVOU OTO aipa Tou dAe-

BlKOU AKPOU TOU TveUoVIKOU TpLxoeldouqg
Cay0, @ ApIpPlodAeBwdng Sladopd NG TMEPLEKTIKOTN-
Tag oguyodvou
Vo . Aelkng Tng katavdAwong tou oguyovou
OZ&VI . Aeikng Tng dlaBeoipdnTag tou o§uyovou
0,ER : KAdopa andéAnyng tou o&uyovou

Pg : Bapopetpikn nieon

PAP : Nieon g nveupoviknig aptnpiag

PAMN : Méon nieon Tng nveupovikng aptnpiag

PCWP : MNieon evoonvwong TwV TIVEUHOVIK®V TPLXOEL-

dwv
CVP : Nieon tou de€lou kOAToU
BP . Aptnplakn mieon
MAP : Mé€on aptnplakn nieon
PVR : AVTIOTAOELG TNG TIVEUUOVIKNG KUKAOYOpPIag
SVP : AVTIOTAOELG TNG CUCTNUATLKYG KUKAOdopiag
BSA : Emupdvela tou oopatog
HR : Kapdiakn guxvétnta
CO : Kapdiakn napoxn
Cl : Kapdiakédg delktng
SVI : AelkTng Tou OYKOU TTaApOU
CcBvV : OYKOG TOU KEVIPLKOU aiatog
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Furosemide improves the intrapulmonary shunt
redistributing the pulmonary circulation

S. Zakynthinos, G. Baltopoulos, Ch. Roussos

SUMMARY

In this clinical study we explored the effects of furosemide on Qg/QT in 7 patients who had hi-
gh Qg/QT and suffered from acute renal failure (either oliguric or anuric). Before and after 0.5, 1
and 2 hours intravenous administration of 200 mg furosemide, we measured the pressures in
the right heart and pulmonary artery as well as the wedge pressure, cardiac output, urine
output, blood gases, while we calculated the pulmonary vascular resistance, peripheral vas-
cular resistance and Qg/QT. In 1 and 2 hours after furosemide administration Qg/Qt reduced
from 28.1 + 5.5 (X + SEM) to 21.4 + 4.8 (p <0.05) and 18.7 + 4.8 (p < 0.05) accordingly. P50, increa-
sed from 121 + 43 to 132+ 45 (p <0.05) and 137 + 46 (p < 0.05) in 1 and 2 hours accordingly. No
change was found in all other parameters. We conclude that furosemide can reduce Qg/QT in
patients with acute renal failure likely by acting likely on the pulmonary vessels and altering the
ventilation perfusion missmatch. This action could possibly be explained by the action of furo-

semide on the chloride pump of the vessel smooth muscles.

PNEUMON (1988) 2:91-95

INTRODUCTION

Furosemide has been used quite extensively in tre-
ating pulmonary edema secondary to left ventricular
failure where it is thought to act by decreasing central
blood volume and thus reducing capillary hydrostatic
pressure with a resultant reduction in the amount of
edema’. It is quite interesting however, that in a cani-
ne low pressure pulmonary edema model Ali et al® ha-
ve demonstrated that furosemide improves gas ex-
change abnormality without necessarily changing the
amount of edema. Diuresis in this experiment cannot
explain the results because animals were nephrecto-
mised and therefore diuresis was nil. These experi-
ments clearly give credence to the hypothesis that an
extrarenal mechanism may be involved which effects
the gas exchange in capillary leak low pressure
pulmonary edema in the absence of diuresis. This hy-
pothesis was further tested by the same group of
investigators3 who found that before decreasing ede-
ma furosemide improves shunt through pulmonary va-
scular effects by preferential perfusion of non - floo-
ded alveolar units.

The above experimental findings, along with some
clinical observations in our Intensive Care Unit where
improvement of gas exchange in anuric patients was
clearly observed after administration of furosemide,

Critical Care Department, Evangelismos Hospital, Athens,
Greece

has beneficial effects on gas exchange unrelated to
diuresis. Toward this end we selected 7 patients who
were anuric or oliguric (urine output less that 16 mi/hr)
who also suffered from a variety of lung diseases.

METHODS

We studied 7 patients, 4 males and 3 females, from
35-75 years old (Table 1). In brief, 2 patients had non-
cardiogenic pulmonary edema, 2 cardiogenic pulmo-
nary edema, 1 pneumonia, 1 exacerbation of respira-
tory failure and 1 endobronchial bleeding. Four pa-
tients were anuric while the other 3 were oliguric (less
than 16 ml/hr) as a result of acute failure in all patien-
ts. All patients were on mechanical ventilation with
positive end expiratory pressure (PEEP) from 0 to 10
cm H,0 with an inspiratory oxygen concentration va-
rying from 0.4 to 1.0 while the Qg/QT was greater than
12%. In all patients we placed a Swan-Ganz catheter
in the pulmonary artery (Deseret thermodilution ca-
theter, 39-7900-2, 7F, 110 cm) which allowed us to me-
asure the pulmonary artery and wedge pressures.
Pulmonary pressures and arterial pressure were mea-
sured by Sorenson pressure transducers (model
42390-0) connected to a chart recorded (Siemens-
Elema Mingograf 7); cardiac output was measured by
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the thermodilution technique (American Edwards La-
boratories, COM-1TM RS-232), pulmonary and syste-
mic vascular resistances were calculated; and after
the estimation of body surface the cardiac index was
calculated as well as the stroke volume index.

Samples of arterial and mixed venous blood were
collected in heparinized syringes for assessing the
blood gases and pH with a blood gas analyzer (ABL
300), as well as for measuring hemoglobin concentra-
tion. The partial pressure of blood gases was correc-
ted for the temperature of the patient*, the barometric
pressure was obtained from the blood gas analyzer,
while the partial pressure of the alveolar oxygen
(P,O,) was estimated using the equation PO, = (PB-
47) x FjO, - PqCO, x 1.25. The respiratory ratio (R) was
assumed to be 0.8, which we consider as to be an ini-
tial approximation and for the purposes to be of our
study a reasonable assumption. The hemoglobin sat-
uration at the end of an ideal pulmonary capillary was
considered to be 0,98, while the oxygen content both
in the arterial (CqO,) and mixed venous (CyO,) blood
was assessed as follows: |Hb(g/dl)x 1.34] + PO,x
0.0031. The pulmonary shunt (Qg/QT) was estimated
using the pulmonary shunt equation: QS/QT = (CcO,
CaO,) / (Cc0,-Cy0,). We also estimated the arterial -
venous oxygen content difference (Cq0,-CyO, or Cq.
vO,), the index of oxygen consumption (VO I = Cl x
Ca-vO,), the index of oxygen availability (O AVl = Clx
Ca0, x 10) and the oxygen extraction ratio (O,ER =
CG'V/CGOQ)'

A Foley catheter in each patient allowed to mea-
sure the urine output throught the experimental proto-
col and express that in mi/hr.

Table 1. Patient features and ventilator settings

MNEYMQN Teuxog 20, Téuog 20G, OkTwppLog - AekéuBptoc 1988

PROTOCOL

This study was conducted while the patient was
mechanically ventilated throughout the experiment
and there was no evidence whatsoever that the pa-
tient fought the respirator. The setting on the respira-
tor, from the point of view of tidal volume, frequency,
positive end expiratory pressure, and inspiratory oxy-
gen concentration remained constant, as well as the
rate of drug infusion and other fluids. During the who-
le period of the study, which lasted approximately 3-4
hrs, no bronchial aspirations were conducted. Accor-
dingly, after approximately an hour of stability hemo-
dynamic and blood gas measurements were done twi-
ce and urine output was measured. This period was
considered as control, at the end of which 200 mgrs of
furosemide was administered intravenously. The abo-
ve measurements were repeated at 0.5, 1 and 2 hrs.

Our results were statistically assessed by using the
Wilcoxon test for paired measurements (Wilcoxon
matched test). We also used the t-paired test with
results showin no differences with those of the Wilco-
xon test; our results were considered significant with
p less than 0.05.

RESULTS

Table 2 symmarizes the effect of furosemide on o-
xygenation and pulmonary shunt. Half an hour after
administration of furosemide, the QS/QT from
28.1+5.5 decreased to 25.2+ 5.2 (mean + SEM). This
difference was not statistically significant. At 1 and 2
hours later the QS/QT was further decreased to

No Sex Age PEEP FO QJ/Q_* PO.* Urine
i~ 2 ST a 2 s :
output* Diagnosis
(yrs) (cmHZO) (mmHg) (ml/h)

1. d 35 8 0.4 16.3 88 12 Pancreatitis, ARF, ARDS

2. 9 75 10 1 48.3 73 1 Rheumatoid vasculitis
Cryoglobulinemia, ARF
Pulmonary hemorrhage

3. d 65 10 0.5 47.2 61 0 Pancreatitis, ARF, ARDS

4 d 75 0 0.4 12.7 102 10 Aneurysmectomy, ARF, Acute
on chronic respiratory failure

5. 9 73 7 1 21.0 376 0 Aneurysmectomy, DIC, ARF,
Cardiogenic pulmonary edema

6. O/ 35 6 0.5 19.4 82 0 Durg overdose, DIC, ARF,
Pneumonia

7. 9 57 10 0.6 31.9 65 0 Aortocoronary bypass ARF,

Cardiogenic pulmonary edema
and shock.

* Before furosemide administration.

ARF = Acute Renal Failure, DIC = Disseminated Intravascular Coagulation.
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Table 2. Effect of furosemide on blood oxygenation*

1 and 2 hrs in all patients the Qg/QT decreased. In ta-
ble 3 the effect of furosemide on hemodynamic varia-

Time** P20, PO, Qg4Qy bles is summarized. It should be noted that there was
(hrs) (mmH) (mmHg) no significant change in any hemodynamic parameter
(p> 0.05).
Control 121143 35+3 28.1+5.5 Table 4 summarizes the urine output in patients be-
?’5 152?_2& 22$§ zi'i:—r_i'; fore and after administration of furosemide. The
2 137 146+ 36+3 187148+ change in urine output was not significant (p > 0.01).
— - T In practice the urine increased by 1.3 ml, 2.15 ml, 2.45

*~ X+SE ml, at ¥, 1 and 2 hrs after the administration of furo-
** from the furosemide administration semide.
+ Denotes significance (p < 0.05) from

the control measurement.

Table 3. Efect of furosemide on hemodynamics*
Time** co HR PCWP CVP PAuN MAP SVR PVR
(hrs) (L/min) (B/min) (mmHg) (mmHg) (mmHg) (mmHg) (dyn.sec.cm's) (dyn.sec.cm )
Ctr. 5.58 +0.88 103+ 10 13.3+1.3 13.0+26 22.7+1.9 74.7+9.0 943 +123 147 + 22
0.5 5.62+0.90 102+ 10 13.6+1.4 12.7+15 23.0+1.9 79.3+8.1 1052 + 150 146 + 22
1 5.67 +0.85 101+10 13.9+1.2 14.0+1.6 23.4+1.8 77.4+93 942+ 94 139+ 23
2 5.60+0.87 101+,10 13.7+1.4 13.1+1.3 22.9+1.7 79.1+9.4 999 + 111 145+ 25
X+ SE
** from the furosemide administration.
+ Denotes significance (p < 0,05) from the control measurement.
21.4+ 4.8 (p <0.05) and 18.7 + 4.8 (p < 0.05) respective- Table 4. Urine output*
ly.

The partial pressure of arterial oxygen (P30,) did Time** Control 0.5 1 2
not show significant change in b hr but at 1 hr and 2 (hrs)
hrs the P50, rose from 121+43 to 132+45 and :

2 . — - Urine Output 3.3+20 59+32 5.0+27 36+2

137 + 46 mmHg respectively. The changes of QS/QT (mi/h) P - - - 120
and P50, are shown in figure 1. It should be noted
that while at %> hr the QS/QT decreased in 6 out of 7 *X+SE

patients, in 1 patient this ratio increased. However, at

[ 400

[ 300

200

Pa O, (mmHg)

TIME (hrs)

Figure 1. Intrapulmonary shunt QS/QT and arterial oxygen-
tension before the after furosemide administra-
tion. (—) Individuala data (---) Mean values.

** From the furosemide administration.
+ Denotes significance (p < 0,05) from the control mea-
surement.

DISCUSSION

The main findings in this study were:

1. The pulmonary shunt decreased after administra-
tion of furosemide while the arterial oxygen tension
increased.

2. Cardiac output and other hemodynamic variables
were not affected by furosemide.

3. The diuretic effect of furosemide was negligible.
With the information at hand, the mechanism by whi-
ch furosemide improved the pulmonary shunt and ar-
terial oxygen tension is not apparent. However, the
present study excludes some traditionally accepted
mechanisms that furosemide is believed to activate
during pulmonary edema, thus allowing us to spec-
ulate about other possible mechanisms of action of
furosemide on pulmonary vasculature.

It is difficult to invoke diuresis as the mechanism of
improvement of pulmonary shunt and gas exchange,
since the improvement of urine output was 1.3, 2.15
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and 2.45 ml of urine at ', 1 and 2 hrs after the admini-
stration of furosemide. Assuming for the sake of ar-
gument that 50% of this extra urine was removed
from the lung, it is difficult to accept that such a small
amount of fluid removed from the lung would have
been able to improve the pulmonary shunt and gas ex-
change. In addition, the total amount of fluid admini-
stered in order to measure the cardiac output (90 cc)
exceeded the urine output.

It is striking, as depicted in figure 2, that the left v-
entricular end diastolic pressure as it was assessed
by the wedge pressure did not change after admini-
stration of furosemide. Thus, the proposition that
furosemide might have improved the pulmonary shunt,
by reducing the wedge pressure as a result of reduced
venous return, is untenable®. Undoubtedly, this me-
chanism of decrease in venous return is well establi-
shed in anlmals and is due to prostaglandins released
by the kldneys . We are assuming that this mecha-
nism was not in effect in our patients, because all-had
a severe degree of renal failure which probably, impai-
red the release of prostaglandins. This notion is
supported by the studies of Bourland et al. (1977)7,
who found that the effect of furosemide in dogs di-
sappears after nephrectomy or after administration of
indomethacine. It follows that neither the removal of
fluid by diuresis from the lungs nor an increase in ve-
nous capacity (both of which would have resulted in a
decrease of the wedge pressure) can account for the
improvement of the pulmonary shunt.
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Figure 2. Mean pulmonary artery and wedge pressure, car-
diac output and pulmonary resistance pre and
post furosemide administration (—) Individual
data (—--) Mean values.
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A potential explanation of how furosemide affects
the pulmonary shunt might be found in its action on
the pulmonary microvascular permeability coefficient
(Kf in the Starling law) or in its effect on the lymph
flow flux. Such a proposition cannot be excluded, par-
ticularly since furosemlde affects the permeablllty
coefficient in other organs Thus we propose in the
absence of definitive studies specifically dealing with
pulmonary circulation, that furosemide the possibility
that may affect the removal of lymph from the lung re-
mains a reasonable hypothesis.

The potential pumping effect of mechanical ventila-
tion on pulmonary lymph flow needs special conside-
ration. We were aware of the potential effect of this
mechanism®'" and we therefore assured constancy of
ventilatory parameters. Thus we cannot attribute
changes in pulmonary shunt to the pumping action of
ventilation since this was constant throughout the
collection of data.

Alterations in mixed venous oxygen tension or
changes in the cardlao output could have affected the
pulmonary shunt™ but this mechanism can be ex-
cluded because nelther of the above parameters were
affected after administration of furosemide (Table 2,
Fig. 2).

Administration of furosemide is associated with
production of prostaglandins by the kidney as well as
renin release and angiotensin Il. The exact role of the-
se substances in pulmonary circulation has not been
elucidated, and therefore any discussion of the mat-
ter moss remain in the realm of speculation, particu-
larly in the presence of renal failure. However, one
should note that the release of these substances in
the circulation may well modify the distribution of
lung perfusion and therefore the pulmonary shunt'®®

Another possible action of furosemide in pulmona-
ry circulation is its effect on vascular smooth muscle
tone, by modulating the calcium flux and the tran-
sport of sodium potassium and chloride'®?'. An inte-
resting fact in this regard®' is that the action of furo-
semide on smooth muscles of the uterus via the me-
chanism of potassium sodium and chloride transport
is long lasting, namely for at least 2 hours. It is appa-
rent that such a mechanism, if it existed in pulmonary
circulation could improve the pulmonary shunt either
by producing vaso - dilatation in pulmonary arterioles
of normal areas, resulting into an increase of blood
flow in these areas, or by producing vasodilation of
pulmonary veins and venules in all areas, which
would also result, in greater blood flow in the relative-
ly normal lung regions. Such a mechanism, although
we have no evidence to support it seems rather to us
because plausible it could explain the improvement
of pulmonary shunt for 2 hours after the administra-
tion of the drug. Furthermore, such an explanation do-
es not require the presence of kindeys and thus could
explain our results both in the presence of severe re-
nal failure and the results after nephrectomy.

The potential effect of furosemide on sodium, po-
tassium and chloride transport on the epithelia, of the
alveoli can not be excluded, although we believe that
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this mechanism is not Iike|y2°'24. Our contention in th-

is regard is that in order for such a mechanism to be
effective it requires the integrity of the alveoli. This,
however, in some of our patients with noncardiogenic
pulmonary edema where is serious lung damage, is
unlikely to be true.

The redistribution of blood flow in the various lung
regions, resulting, in an improvement of ventilation
perfusion matching, is the explanation we favor, al-
though at present we have little, or no, evidence to
support this idea.

Another interesting approach consistent with the a-
bove mentioned propositions is that contractile ele-
ments present in the lung interstitium in myofibrobla-
sts, the Kapanci cellszf’, may be affected by furosemi-
de. It is possible that this drug produces a relaxation
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EVOLAPEPOVOEC MEPLITWOELC:

case reports

Méon nuwong wTiTida e MOAUCUCTNUATIKEG
EKONAWOEIG KAl CUMHETOX) TWV ITVEUHOVWYV

I. Frewpyiadng, A. Aoukog, K. Mavdpayog, E. lNanmayswpyiou,
K. Xpnoridng, Xp. PouTton, E. Kovrakn kai . Mmexpdkng

1. IZTOPIKO
Avdpag 25 etwv and ™ ABUN, 1BLWTIKOG UTTAAANAOG.

Attia eto6dou: Mupetdg, duonvola, avaluia, (Kte-
POG.

Mapouvoa véogog: ApxiCel and unvog pe uPnAod mu-
peTd Kal wtaAyia 6e&ld. Metd dUo nuéEpPeg O TUPETOQ
udletal kat apxigel ekpor| uou amnd modpo cuplyyiou
KOVTA 01N Oe&Ld paotoeldn andpuon. Metd 10 nuEpeg
0 aoBeviig elcdyetal oe QPA kALvIKY TNG ABrvag pe
TUPETO, Kakouxia kal kepaAhaAyia. Ztnv QPA KALVLIKTY
SlamotwhnkKe UTOTEPLOOTIKG amdotnua de&ldg Ha-
oToeld0UG Kal andoTnua eMKPAvIag arnoveupwong.
YNoBANBNKE OE XELPOUPYLIKN EMEUPBAOT OTIOU TIAPOXE-
TeUBNKe TO anOOTNUA KAl EYLVE XELPOUPYIKOG KaBapl-
OH6G TNG MEPLOXNG.

H peteyxelpnTikr mopeia Tou acBevouq TIq MPWTES
500 nuépeg NTav KaAr. Tnv 1piTn LETEYXELPNTIKH NHE-
pa napouciace TupeTd pe piyog peExpt 39° C, duo-
mvolq, (KTepo Kal umépxpwaon Twv oupwv. Tig endue-
VEQ NUEPEG eMIBapuUVeTal N YEVIKY KaTAoTtaon Tou a-
oBevoug, o0 UpeTOg ouvexiZetal, mPooTiBeTal tuoat-
Hatnen andxpepyn Kat MPOOdSEUTIKA ETILOELVOUNEVT)
avaituia.

Tnv €Bdoun UETEYXELPNTIKY NUEPA €LOAYETAL OTN
Movada Evtatikrg Oepaneiag tou NEEZ og Bapld ye-
VIKT] KATAoTaon We Tupetd, duomvola, avalpia kat (-
KTEPO.

ATOLIKO avauvnoTiké: Xpovia untotporidlouca og-
&4 peéon wTitda pe ouvodd Bapnkoia and 15etiag.

ZuvnBeieg kat Tporol {wiiq: MOVILOG KATOLKOG Al-
BuUng. Aev karvilel, dev KAVEL XPHiON OLVOTIVEUUATOG T
AAAwV TOELKWYV ouoLWY, €xel ouaAn oegoualikr| dpa-
otnpLotnTa.

2. OYZIKH EZETAZH

ATouO apTipeAéG oe TANPN ouveidnorn. Oyn na-
OXOVTOG ME IKTEPLKY] XPWOonN dEPHATOG BAEVVOYOVWV.
Xelpoupylkd Tpadpa de€lag paotoeldoug.

Oepuopetpnon paocxaing 39° C.

Movada evraTikiig 8epaneiag,Noogokopeio EAANVIKOU
EpuBpou XTaupou
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AvanveuoTikO: Avamvon puBulkn pe suxvotnta
30/min, BpPaKAG CUPHETPLKOG. DUGLOAOYLKY| EKTITUEN
nulwpakiwv. YrnappAutnta de&ldg Bdong. AuEnon
dwvnTikwv dovhioewv de€ldg Baong. Tpaxutnta ava-
nveuoTikoU YLBuplopatog, didomapTol apalol maxeiq
Mn pouatkoi poyxol. Aemtol un poucikoi poéyxol de-
EloU KATw mveupovikou mediou, HX0g TPIRNG oUCTOL-
Xa.

KukAogoptk6: ZPuypog pubuikég, mAnpng, Bpadug
(60/min). Aptnplakn nieon 120/70 mmHg.

Evtovog B T6vog otnv e0Ti{a Tng aoptrg. Meoodia-
oTfpata eAelbepa.

Mentikd: Kolhla paAakn, euttieotn, avwduvn. Hap
aynAdaenTo. ZnAnvag YniAadntog 3 dakTuAoug, eAa-
¢pa enwduvog. Eviepikol 1xotL puoIoAOYIKOL.

Neupik6: Eninedo ouve(dnong ¢ucioAoyiko. Tevov-
TlIa AvTavakAaoTikd katda ¢uon.

Aev avaduovtal maboAoyikd aviavakAaoTikd. Al-
gBNTIKOTNTA GUGLOAOYIKT).

Kopeg 1oopeYEBELG, GUTLOAOYIKO GWTOKIVNTIKS av-
TavakAaotiko. Aev mapatnpeital duokauyia auxéva.
Kerning, Bruzinski (-).

3. EPFAZTHPIAKEZ EZETAZEIZ

lev. aiuatog: Ht: 25, Hb: 7,5g%, A: 16.200, M: 82%, A:
15%, H: 2% MM! 1%, AEK: 23%, aiuometdAla:
100.000, TKE: 40 mm 1n wpa.

l'ev. ovpwv: EB 1010, AeUkwpa 2 g%, ddBova epubpd,
onavia nuocdaipla, OUPOXOALVOYOVO: (+ + +), KUALV-
dpoL: oTaviol UEAMSELG KAl UEAOKOKKMDELG.

BUN 25 mg%, kpeatwvivn: 1,5 mg%, odkxapo: 90
mg%, K: 4,26 mEq/l, Na: 126 mEq/l, Cl: 89 mEq/l,
SGOT: 261Ul, SGPT: 191U, xoAepuBpivn OAIKY| 4,2
mg%, dueon: 2,6 mg%, €upeon: 1,6 mg%, aAKaAiky
dwodataon: 52, yGT: 44, Aeukwpativn: 2 g%, opalpi-
vn 2,7 g%, NAEKTpOoYOPNON AeUKWUATWV: 5,5%, a,,
7,3%, B: 14,7% Y: 29,7%, wwdoyoévo: 210 mg%, xpo-
VoG poBpouBivng agbevoug 14" (xpbévog mpobpouBi-
vng paptupa 1277), CRP: (+ + + +), Ra test(—), Latex
(-)

ASTO: 200 povadeg Todd.
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Aépla aipatog pe ouvenkeg €loTvor|g atuoodalpl-
Kou aépa. PaO,: 67 mmHg, PaCO,: 33mmHg, pH: 7,50.
HKT: ¢AeBokoupikn Bpadukapdia.
Mantoux (2 pov PPDRT 23):3 mm. ATAN TTTUéAwV Yia
B. Koch apvnTikni oe Tpelg eEeTAOELG.
HTLV3 (=), HBsAg (—).
KaAAiépyetleg aluatog: otelpeg oe 1€00epIg ANYELG.
Mikpookornikn) eEETaon MTUEAwV: ApKETA VoG aipLa,
Alyol puknteg, Gram (+ ) KOKKOG.
KaAAiépyeta ntuéAwyv: AventixBnoav arolkieg ota-
dulokkokou Coag (+).
KaAAiépyela noou paotoeldoug: Avemntuxobnoav a-
nolkieq otapuArokkOkou Coag (+).

4. AKTINOAOIIKA EYPHMATA AMNO TO ©QPAKA
(Elk. 1)

Aldxutn okiaon plkToU TUTOU (dLApeca Kal KUYEAL-
Olkd otouxeia). Opotoyevng okiaon de&lou peéoou Kat
KATw TveupovikoU nediou. KataAnyn de&lou mAeupo-
dlappayuaTikou Xwpou.

Avopoloyevrig okiaon pe udpaeptkd eninedo oIV
TIEPLOXY] TNG ApPLOTEPYIG TIUANG.

AleUpuvon kapdlayyelakng okiag, caodn opla kap-
olayyelakou gxnpatiopou. ©éon diadpayudiwy, 1pa-
X€lag puoloAoyikn. OoTd PualoAoyikd. H akTivoypa-
¢ia eival mpooBloniodia eni KAivNg.

Eikéva 1

5. AIAOOPIKH AIATNQZTIKH

a) Méon nuwdng wtitda, oRYn, nveupovia: katd: - fa-
PELA TaxEwg eTOELVOUMEVT ALMOAUTIKY avaluia

— TIOAUMOP®IA AKTIVOAOYIK®V TIVEUUOVIKOV AAAOLD-
OEWV.

B) Meon nuwdng wtitida, onmtikn BpouBodAsBRiTida
PAEBWOWV KOATIWV TOU £YKEPAAOU, ONTITIKI EUPOALKN

vOOO0G TwV MVEUROVWV: UTIEP: — KALVIKN elkéva.
KaTd: — QpPVNTIKEG ALMOKAAALEPYELEG.

Y) Kokkiwpatwon Wegener, utiép: — akTIVOAOYIKTY €L-
kOva, Katda: — LoToplkd péong wtitidag and 15etiag.
— Aev umtdpxel VEQPLKN) CUMMETOXN, N omoia aTnv
KOKKIWHATwon Wegener anavtdtal oe mooootd nepi-
mou 80%.

©) Mveupovikr pupatioon, pupativon avoTepou ava-
TIVEUOTIKOU OUOTNHATOG KATd: apvntikég €EeTAoEIg
MTuEAwV via B - Koch — apvntikr deppoaviidpaon
Mantoux,

— ondvia n npwtornabng TB Tou pécou wtég.

€) AkTivopukntiaon, katd: — Aev avagépetal LaTopL-
KO €KkBEONG O AKTIVOUUKNTA,

— onavia véoog pe akOun omavidtepn MPOoBOAT Tou
HEOOU WTOG.

6. MPOTEINOMENEZX AIATNQXTIKEZ EZETAZEIZ

1) BuB6g: Mikpr) acdoela Twv opiwv TG BNnAng de&lou
o¢pBaAuoU. ApLotepdg 0HBAANOS K.¢.

2) OoduovwTiaia mapakevinon: Tdon eykepalovw-
Tiaiou uypou ¢GuoLoAOYLIKY.. MikpookoTiikr] eE€taon
gykepaAovmTiaiou uypou: kUttapa (—), AeUkwua 40
mg%, odkxapo 80 mg%. KaAAlgpyela eykepaAovw-
Tiaiou uypou: ateipa.

3) Aokipaoia Tobey - Ayer 1§ Queckenstedt *: ApvnTi-
K1.

4) Atovikn Topoypagia eykepdaAou: ApvnTikn.

5) Ynepnxoypdénua kapdiag: xwpiq maboAoyika gu-
pruata.

6) MueAoypappa: Aeukn oelpd: oadng aAploTEPA €K-
Tpomr). EpuBpd oelpd: eAadppd Katamieopévn, Wi-
KPoopPBoRAaTTIKOU TUTIOU.

7) Yriepnxoypdénua kotAiag: Hap, maykpeag, XoAn-
86x0g, vedppol K.¢. ZMARvVAG: SLOYKWHUEVOG.

8) Wright (—), AvTiowpata yia pukémAaopa (—), xAa-
pudia (—).

9) MikpookoTikr eE€taon mUou HaoToeldoug yia akTi-
VOMUKNTA (—).

7. MOPEIA NOzOY

O aobevng mapd Tnv KateuBuvouevn XNHELOBEPQ-
neia ouvéxle va BpiokeTal oe Bapld yevikn katdota-
on He TUPeTo, duotmvola, dpbovn nuoaipanped anosd-
XPEHWN KAl TTPOOJEUTIKA ETLOEIVOUNEVT ALUOAUTIKY Q-
vatuia.

Tnv TpiIn nuUEpa NG voonAeiag tou, napd mn Baptd

* H Sokiwpagia yivetal oe unoyia BpopuBodAcBitidag tou
OlYHOELdOUG KOATIOU, Tou BoABoU Tng odayitidag 1 Tng Eow
ogayiTidag kat otnpidetal oTnv Mapatipnon 6Tl oTnV nieon
Kal Twv 600 ooayiTidwv Uyloug atépou au&dvetal n téon
ToU eyKepalovwtiaiou uypou. H dokipacia yiveral katd
dlapkela NG 00PUOVETIAIAG TTAPAKEVINONG UE TIHEOT NG
odayitidag g MAoXouoag MP®TA KAl TNG UyLoUg 6T Guvé-
XELa TTAEUPAG. H Tdom Tou eYKEPAAOVWTLAIOU UYPOU HETPEI-
TAL JE HAVOUETPO TTPOCAPHOCTUEVOU 0T BEAGVA MAPAKEVT-
ong. H av&non g tdong (Betikn dokipacia) o€ mison g u-
Y1oUG AeUpAg ouvnyopel utiép anodpaing. H apvntikn 6-
MwG dokipacia dev anokAeiel TNV anddpakn emneldn sivat u-
vatdv oto petafu va €xel avamntuxBei mapamAeupn KukAo-
dopia.
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YEVIKT) KATAOTAON Kal e loxupn T Sidyvwon g on-
MUKAS BPOoUBOPAERITIOAG TWV GAEBWIWLV KOATIWV
TOU EYKEPAAOU, 0 a0BeVIiG UTTOBAAETAL OE XELPOUPYL-
K1) QPA eméupaon, e OKOTIO TNV AMOUAKPUVON TNg
onNmnTikAG e0TiAG.

v enéuBacn, apou £yLve TARPNG HAOTOELOEKTO-
ur, QrokaAUdBnKe TO TOiXWHA TOU OLYHOELBOUG KOA-
TIOU TO OTiol0 SlavoixTNKe Kal BPEBNKE TOLXWHATIKOG
BpodppoG. MeTa TV agaipeon tou Bpoupou Kat aoou
apédnke va TpéEet eEAeUBeEPO GAEBLKO alpa 1600 ano
10 KEVIPIKO 60O KAl A6 TO TEPIPEPIKO TUNRHA TOU
KOATIOU TOMOBeTHONKE Tavia 1wdopopuiou yla aipo-
otaon. Ma v anoguyn anokdGAANONG Kat AAAwv on-
TITIKOV EMBOADV EYIVE TIAPACKEUT] KAl amoAivwon g
¢ow opayitidag pAERaAgG.

A6 TNV TPMTN LETEYXELPNTIKY NUEPQ N KATACTAOT
Tou 00Bevouq BEATIOONKE aloBNTd, UTTOXWPENCE O TU-
PETOC KAl TO QIUOAUTIKO GUVSPOUO UE TIPOOSEUTIKY
BeATiwON TNG YEVIKTG EIKOVAG TOU APPWOTOU TIG eno-
MEVEG NUEPEG.

8. TEAIKH AIATNQZH

Méon TuOdNg wTiTida, ONTTIKA, BpouBopAeBiTida
OLYHOELS0UG KOATIOU TOU EYKEGAAOU, onmTkf eLBOAL-
K1} vOOOG TWV TIVEUUOVWV.

9. 3YZHTHZH

AoBeviic veapn¢ NALKIOG XELPOUPYNHEVOS YLa eTtl-
rAOKY| H€oNg uddoug wTiTidag. H vooog egeAiooeTal
otV £yyUG HETEYXELPNTIKY| TIEPIODO HE TuUpeTO, dUo-
nvola, avalpia kat iktepo. O acBevng avanTtuooel Je-
TEYXELPNTIKA VOGO OTNV OMo{a CUHHETEXOUV OL nveu-
HOVEG.

Ol aAAOLWOELG TWV MVEUHOVWV AQuBAvouv N Hop-
@1} S1AXUTNG TIVEUHOVIKNAG BAARNG, TIVEUHOVIKOU arto-
OTAMATOG, TUNHATIKAG MVEUpOViag Kat uTte{WKOTIKNAG
GUANOYHAG. & ouvduaoud He TO TIPORANHA TNG Xpo-
v1ag AOIfIwENG Tou HECOU WTOG KAl TNG paotoetdoug n
Slayvwon avalntienke apxlkd oTn Peon muwdn wTi-
T18a pe onyn Kabwg Kat oTIG EVEOKPAVIEG ETIUMAOKEG
pEoNG TUMDOoUG WT(TIdAG.

Ol £vBOKPAVIEG EMITAOKEG HEONG TUMOOUG WTITL
dag oxedOv AvVIoTE EMIOUKBaivouV KaTd ouveExela L-
oToU. Katd oelpd ouxvotntag eupavidovat: pnviyyi-
1da 34%, eykepaAlkd anootruata 25%, AaBupuvBi-
18a 12%, wTkoG udpokédarog 12%, BpdupBwon Twv
PAEBWOWY KOATIWV 10%, eEwuNVviyylkd anootiuarta
3% kai utookAnpidla anootipata 1%. H unviyyitida
anokAeioBnke and 1o pucioAoytké ENY kat v anou-
ola pnviyyttidikov oneiwv. H napouaia EYKEDAAL-
KOV 1§ UTTOOKANPLS{wY anootnuatwy anokAeioOnkav
ané v afovikn Topoypadia. O wIkog udpokEparog
kal n AapuplvBitida anokAeioBnke and v amnouoia
KAWVIKGOV ekdNAGOewV. H BpouBodAeBitida Twv dAe-
Bwd®V KOATIWV TOU EYKEPAAOU eEnvei T Bapla yevi-
K} katdotaon, TNV NMPOOJEUTIKA erISEIVOUNEVT) ALHO-
AUTIKT avatpia pikpoayyelonadnTikoUu Tumou, Kal Tig
AANOL®OEIC TWV TIVEUHOVWV 0V EKONAWMOELG KO-
Blatpiag - onmTiKng ERBOAIKNAG VOTOU TWV TIVEUHOVWV.
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AMO TNV eKTUNON Twv oTolxelwv TNG S1aPpOPLKNG
Sldyvwong kataAngape otn didyvwon g Bpoupo-
PAeB(TIdAg TwV PAEBWSWDV KOATIWV, onygaiuiag, on-
TITIKAG EMPBOALKYIG VOOOU TWV TIVEUHOVWV.

H Bapld YEVIKA TIPOODEUTIKA ETUSEIVOUHEVN ONMTL-
K1 KAVIKT £lkOva analtouoe enelyouoa BepameuTIKn
QVTIHET®TLON. MauTO6 KaL 0TNPLLOUEVOL OE KALVIKA, KU-
piwg, KpLTHPLa, BEcape T SLdyvwaon Kal Tpoxwpenoa-
UE OTNV BEPATEUTIKY] AVTIHETMOMLON. 21N BpouBodAe-
Bitida Twv PpAeBwdOV KOATWV N Kupla BEPATEUTIKT
TEPAEN eival | XELPOUPYLKN aropakpuvon g onmti-
k1g eotlag. H avTiBLloTikY| Bepareia dev apkei yla tov
EAEYXO NG AOIMWENG, CUUMANPGOVEL OUWG TN Bepa-
MEUTIKY QVTILETMTILON KAl TIPETEL VA XOpTyEiTal mpo-
EYXEIPNTIKA KAl HETEYXELPNTIKA.

H BvnTOTNTA OF EVOOKPAVIAKEG ETILITAOKEG QMO E-
on muadn wtitda fTav 35% oTnV MPo Twv avIipLoTL-
KOV iepiod0. Me TNV £{0030 TwV avTIBLOTIKWV KAl HE
NV KaAUTeEPN EMEURATIKA QVTIHETWITIOT TO moogooTo
evntoétrag eivat 5%.

H xpfion Twv QvTIRLOTIK®Y éxel olyoupa BEATIWOEL
v mpdyvwon, 8a mpénel OUwg va Toviobel 6Tl elval
SuvaToVv va UTIOKPUWYEL OTJHEIQ KAL CUMTTTOHATA 00Ba-
PG EVOOKPAVIAKNG ETUTTAOKNG.

EiSIKkOTEPQ, N XNUElOBepaneia €xel EAQTIMOEL ON-
pHavTIkG TNV eminiwon g BpouBodAefitidag Twv
PAEBWS OV KOATIWV ad 31% TwV ETUTAOKWDYV OTNV Tie-
piod0o nmpo-xnueobepaneiag, 1o 10% onuepa.

H emmAokn autr av Kal eppavigetal Atyotepo ou-
XVa eival oAU emikivduvn emeidn n ouxvomTa fava-
Tou elval uymAn (38%) kat eAdxlota éxel eAattwlel a-
16 TV nMpoéodo Tng BepameuTIKNG.

ANA®OPEZ ANO TH BIBAIOTPA®IA
InnTikn euBOALKT) vOOOG TwV MVEUMOVWY

H onmTiky euBOAIKY) VOGOG TV MVEUHOVOV epdavi-
Zel auEavopevn auxvotnta, n onola ogpeiletal 01N
5105edopévn evEOPAEBLA XPON TOEIKMV OUCL®V Kal
GV £UPEIQ XPNON KABETHPWY KEVTIPIKOV PAEBDV .
Suxv6TEPO IaBoYO6VO aiTio eival 0 Staphylococcus a-
ureus o€ MO000TO 60%, evd Katd 20% euBuvovtal o
OTPETTOKOKKOG, Ol PUKNTEG Kal ot Gram apvnTikoi
KOKKOL. Ol QLHOKAAALEPYELEG £(val APVNTIKEG O€ TTOCO-
o016 20%. To T0gooTO auTtd augavetal epoToV EXEL
nponynBel avuBloTikh aywyn>>.

Ta oupmt®data g vooou elvat: INMTIKOG TupE-
16g, duornvola, Brixag, MAEUPLTIKOG TOVOG Kal atpo-
mTuon.

Ta onnukd éuBoAa mapatnpolvTal Kupiwg oTnv
Kapdld (oe cuvduacpod He Baktnpidiakn evdokapditl-
5a g TpyAdxivag BaABidag) kal o€ TEPLPEPLKES
PAEREG (ONTTIKY BpOoUBOPAERITISA). H TPLYADXLY BaA-
Bida, mplv aro t Ao{pwEn, unopei va eivat dUCLOAOY!L-
K1, 1] VO TTAPOUGCLATEL CUYYEVT| 1] PEUHATIKY avwpaAia.
H evdokapd(tida g TpyAdxivag BaiBidag ouxva el
val olWTNPY Kal N oNITKY ELBOALKT) VOOOG TWV TVEU-
pOVwV Uropel va amoteAei T povadik SlayVWOTIKT
gvdelEn. Eotieg onmTikig BpopuBopAeBitidag elvat ot
PAEREG TOU Bpaxiova oe XPMOTEG TOEIKMY OUCLAY, OL
£ow Kal £Ew oppay(TIdeg o€ ApPPOOTOUG HE AOLUWEELG
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me KePAATG Kal Tou TpaxnAou, oL dAEREG TNG TUEé-
AOu, Ol apTNPLOPAEBDIELG AVACTOUWOELG APPWOTWV
oe xpovia aiokdbapon®’.

MIKpOOKOTIKA, N ONMTIKY BpopBodAepitida xapa-
KInpifetal and avauelgn nuvou kat Bpoupou. H eppo-
A" TOU UALKOU QuTOU OTOUG IVEUHOVEG €XEL WG ATTIOTE-
Aeopa TNV anddpa&n TwV HIKPWOV TIVEURHOVIK®V ay-
velwv, n omnoia ouvendyetal MVEUHOVIKT AOlHWEN.

Qg ek TOUTOU, N AKTLVOAOYLKY] elkéva Tou Bwpaka
xapakmnpiletal and di1axuteq OKLACELG, HE AKAVOVL-
OTO OXNHa, OL Omoleg KolAomolouvial og T0cooTO
25%. O1 BAABeg auTég gvtomiZovtal Katd mpoTipunon
OTOoUG KATWw AoBOUG TwV TveUROVWV Kal Xapaktnpi-
dovTal and TN ypryopn KolAomoinon kat v Tauto-
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(OXTRIPHYLLINE)

To anoteAeopatiko BpoyxodiactaAtikod
120pou diapkeiac:

Enineda ©eo@uAAiving otév opd tou aiparog peta anoé xopriynon CHOLEDYL S.A.

mcg/ml

NPOZ®EPEI
NAHPH 12QPH
KAAYWH ME

ENA MONO AIZKIO

‘Eva pévo Sioxio CHOLEDYL SA
400 MG npoogépel nArpn
12wpn kGAuyM TOoU AOBUATIKOU
aoBevoug, Siampwviag
ta orabepd enineda nAdopatog
uéoa ora emBuuntd
BepancuTikd 6pia

(10-20 meg/ml)(2). 0 00 1.50 3.00

‘Evieibeg

Bewpeital 8p10T0 BpoYX0B1a0TAATIKG PAPUAKO YIA THY AVTIHETWMION TAG XPOVIag AoBuatikAg Bpayxitidag. TAG
onactixfg 8poyxinidag Thg naldikAg AAKIGG. TOU Nveupovikou Epguoniuatog. Thg ofeiag TpaxeioBpoyxitidag
xavd v Sadpoud iwoewv (yYpinnng). dnwe kai TAG xpdviag BpovxiTidag dnoiaadnnote aitioAoyiag (xdnvioua,
MVEUUOVOROVKDOEIG KAN). Eidikwrepa 16 "EAkipio evdeikvutal yid TAV dvaxougian ToUu OFtug Bpoyxixou
doBuatog of ouvduaoud pé GAAeg nabhoeig To0 dvanveuoTikod

‘Avrevdeiterg

N& pAv xopnyeital Tautodxpova ué okeudopara nou nepitxouv L@edpivn yiati énavkdvel TRV dpaon Tng xabwg
xal o &toua pé ioTopikd evaodnoiag oTAV GETPIPUANIVA /| OTA SAAG OUCTATIKA TOU OKEUAOWATOS

Npoguréler i :
‘H pton Aunepiodog {whQ OTOUG KaNVIOTEG Eival LIKPOTEPN AN’ 8TL OTOUG XQNVIOTEG YI QUTO Oi KGNVIOTES
xpeialovral peyarutepeg 86oei Choledy!

Mpéne: vé xpnoworoicitar ué npoooxn ot dtoua ut ooBaptq xapdiaxtq AoBEveie. 0oBaph unofawia.
unepraom, Unep Bioud. 5 - dno@paxtiké ixTepo. 008aph Aratixh BAABN. OTOUG AAIKIWE-
voug xai oTd veoyvd.

It Avoua ¢ iotopid nentikod EAkoug To Choledy! mptne: va Bidetal pé npoooxy 16T unopei va dpdocet
tpeBioTind OT6 YaOTPEVTEPIKG AV KAi T4 YAOTPEVIEPIXG OuMNTWATA Eival OuVABWG KEVTPIKG kai OgeilovTal o
unepdoooloyia.

‘Avemdupnreg Svépyeieg )

Oi mio covnBioutveg nou optidovial kupiwg ot unepBocoloyia eiva

Caotpevrepixd : Nautia, Eucteg, triyaotpikoi novol. Sidppoia

K.NX. : Sidyepon KNI i

KapBioayyeiaxé: AGEnon oguyudv. Taxuxapdia

‘Avanvevotikd | Taxunvoia

Negppikd AUEnon doupnong

AMAEG YnepyAukapia

12.00 QPEZ

860n xat TpémOS xOPAYRONG
CHOLEDYL SA Tabiets (400 mg)
tvAAIKEG 1 Biokio 400 mg xdBe 12 wpeg
CHOLEDYL SA Tabiets (600 mg)
¢vAAikeq 1 Bioxiov 600 mg xdBe 12 wpeg
( H Bepaneia nptned v dpxioet pé uia wopen un Bpadeiag dnoppoenong n.x. Choledyl Labiets 200 mg A C
Elixir). EQv i dAixA Auepnoia 36om civar B00 mg Téve unopei va ndpe: 1 Sioxio CHOLEDYL SA 400 mg xdfe 12
@peq. ‘Edv h SAiA Apeprioa 86an eivai 1200 mg ToTE unopei vé ndpei 1 Bioxio Choledy! SA 600 mg xa8e 12 ke

Ta Sioxia SA Bév nptnet va pacoouvTal A va Bppupatilovial AAAE wnopei va woIpacToUY ol
BleukdAuvOn TOU UROAOYIOHOU TAG BoooAOYiag L A uéon yia

Ivoxcuaoia:
Choledyl SA filmcoated tabs 400 MG: 30 SA tabs x 400 MG
Choledyl SA filmcoated tabs 600 MG: 30 SA tabs x 600 MG

ANTINPOZONOL
ADAMS - CHILCOTT A.B.EEE. Meooyeiwv 247, N. Wuxixé - "ABrva, TnA. 67.25.641-5

TMHMA ENIZTHMONIKHI ENHMEPQIMHI:
'ABriva - N. Wuxixd - Meocoyeiwv 247 - TnA. 67.25.641-5
©eooalovikn - ‘Epuol 18A - TnA. 283765




BOOLHETPLIKO aEPOlOA

fenoterol hydrobromide ipratropium bromide

n e§€AEn otn Bepaneia ue BpoyxodiacTaATikd

™  BOEHRINGERINGELHEIM EAAAZ AE.
. Euovyehotpiac 5 176 71 KaAAiBEa - ABrva, THA kevipo 9511 311
- DAoteia Apiototédouc 4, 546 23 Geoooovikn, ThA. 224 891 _







H EYPONAIKH

>XOAH

OrNKOAOIAZ

KAl

H MAGOAOTIKH KAINIKH
TOY MANENIZTHMIOY
IOANNINON

AIOPTANONOYN
METEKMAIAEYTIKA MAOGHMATA XTHN OTKOAOTIA
METITAO:

BPOIXOIENHX KAPKINOZX KAI
MEXOOHAIOMA

Mpdedpos : N. MAYAIAHZ AvamAnpwTrg KaBnyntrg MaBoAoyiag - OykoAoyiag
AvTiipGedpog : IT. KONITANTOMOYAOX Avaminpwtrg KaBnyntig lMNMvevpoAoyiag
Hpepopnvia : 12-15 OkTtwBpiov 1989 IOANNINA - METZOBO

Mwooa : EMnvikA - AyyAIKn)

MpookekAnpévor opiAnTég : P. HARPER (U.K) R. COLEMAN (U.K)

ENIZTHMONIKH EFIITPOI'IHJ

N. MAYAIAHZ
IT. KONITANTOMOYAOZ
M. KYMNAPIZXIAAHX

MEMIMTH 12.10.1989 QPA 16.00 - 18.45 M.M

OPrANQTIKH ENITPOMNH

. AZHMAKOINOYAOZXL
[ EYZTAZIAX
M. EAIZAQ®

M. PANTH

TPAMMATEIA AGHNON

MA EfTPAQEX - NAHPOO®OPIEZ
EYPQMAIKH IXOAH OTKOAOTIAZ
TPAGEIO AOHNON
. AAHMAKOMOYAOL
KAPNEAAOY 3 AOHNAI
THA. 7231 693 - 7227 061

FTPAMMATEIA B.A. EAAAAOX

MA EITPA®EX - MAHPO®OPIEL
ANAMA. KAOHTHTH N. MAYAIAH
FENIKO NOZOKOMEIO IONANNINON
«[. XATZHKQZITA»
IOANNINA THA. 0651-74066

BPOIMXOIMENHZ KAPKINOXZ
OEMATA

Mpoogpwvnon

Eménpiodoyia- Aitiodoyia
loTotraBoMoyia

AiayvwoTikr MNpooéyyion
TEAETH ENAP=HX

ZABBATO 14.10.1989 (2PA 08.00 - 13.30 M.M.
QPA 15.00 - 21.00 M.M.

MAPAZKEYH 13.10.1989 QOPA 08.00 - 13.30 M.M.
QPA 17.00 - 20.00 M.M

OEMATA

KAwvikiy Eikéva

MapaveoTAaopaTikd TOvopopa
NeoTTAQOPOTIKOI AgiKTES

AIAAEIMMA

Xelpoupyikn OepaTreia
AxTivoBepaTeia

XnperoBepatmeia MikpokutTapikov Ca
XnperoBeparmreia Mn-pikpokuTTapikov Ca
TEYMA

MikpokuTtTapiko Ca

(Tpéxovta MpwTokoMa-Néa pdappaka)
Mn-pikpokuTTapiko Ca

(Tpéxovta MpwTokoMa-Néa @dappaka)

MEZOOHAIOMA

OEMATA

QPA 08.00 Avaxwpnon yia MétooBo
QPA09.30 ‘A@ifn oto MétooBo
Eménpiodoyia - Metsovo Lung
loToraBoloyia

KAavikiy Eikéva - Aidryvwon
O¢pateia

TEYMA

Mepimartog kai Zevaynon oto MércoBo
Avaxwpnon yia lwavviva

‘Apién ota lwavviva

MeooBnAiwpa (bidAe€n)

TEAETH AHZHZ - AEITINO
AMONOMH AINAQMATON

KYPIAKH 15.10.1989

QPA 08.00- 12.00 ™p EAe0Bepo Mpwivé
QOPA 14.00 pp Avaxwpnon yia ABfva

o,
To npbypappa autd eivat euyevikyy  * Af‘ ESSEX HELLAS S.A.
npoogopd ng: Q‘) Subsidiary of Schering Corperatien, U.S.A.







O ovvdvaopdg |
AEROLIN (Salbutamol) kai
BECOTIDE (Beclomethasone)
ROTACAPS
€ivai  mo amotedeopaTiki Ogpameia ' ‘
Y!a TO emMdeIvOUpEVO AoBpa |
Ka1 TN Xpovia Bpoyyimda

AvrevBeiEeis - NpoguAGEes - Mapevepysieg . . .
To Aerolin xopnyeitat pe Mpoooxr) 0t BupeoToEixmon, Toduos Tuw Txahe Ty v Kt aUENON ToU xapdiakou puBpoy propeiva cupBouyv, lblah'sga He Ta dioxia. Kard myv eykupoouvn ag
QNOPEUYETAL OTOUG TPHTOUG 3 HIVEG KAl OTOUS MOETowE & Lrwes O ermreshousyT, o8oAn. a To Becotide 1ox00oUV OA£G TWV KOPTIKOCTEPOEIBWV. Mptv TV avaypaen n avayvwon Twv

odnywv eivat anapaim.
G/axa a.e.p.e.

: | A lwviag 226, 111 44 ABrva




levika yia 6Aoug Toug aoBeveic and
12 xpovwv kai navw

Sioxio To nmpwi

dwoxio To Bpadu

(OEO®YAAINIKH XOAINH)
o€ diox1a eAcyxopevne anodeopevonc

To Xantair xapn ot HOPPN Kal TNV MEPLEKTIKGTTA Tou (270mg) £xel
amwAn doooAoyia:

MNa aoBeveig pe kpioeig SuoTvolag Tig

TIPWTEG MPWIVES WPEG (Morning dip)
xopnyeirai n kipkadiaviy docoAoyia

5301(10 m ﬁpwi

Mpoatacia and 1o Bpoyxoomaouo vixTa kat pépa

Sioxia ;; 8padu

Tuvleon xan popdés xophymons
Erusahuiutva i pcuBpavn Sioxia
ACyXOuEvIG omodEauicuons (Retard)
270

mg

©copulivix) XoAT] (INN)
424 mg = 270 mg dvudpng
BEOQUAAIVIG, Excp 95 40’7 tab
Tuvormed neprypoen
EmKaAupitva e ueuBpavn Siaxia
(Retard)ruov 270 mg
ITpOYYUAG. KUPTA. GVONXTOU KiTpVOU
XPUHaTCR Boxia BiapéTpou
nepimoy 12 mm. ndxous
nepinoy 6 mm.
Bémree
H BE0duANVIK XOAIVN aoxEi
8pOYXOBI00TAATIKA Bpdom
HEIWVOVTOS Tic BPOYXIXEC QVTIOTACE
xa1 BiEuKoAGVOVTaE 1an )
avamvon Xdpn o évav npwtéTuno
HnXaviouo Bpdonc. Ta Bioxia Retard

A£UBEDWYOUY. Yia MIOAAEG WPEC.
110 EMOPK NOGETTA BEOGUAIVIIG
Tou £EQ0PAAILE! EvarBEpancuTING
GROTEAEOLIATIXG ENINEBO GO aia.
nou Biapke i wéxpn 12 wpes “ETar 500
NUEPACIES BOGEIG LKLY via T
£Eaoparion 24wpng NPoduAGENG
Eneidh n anodtoucuon me
3pactixic ouoiag dev empedlTar
ané 1o pH, Tov NEPITTAATIONS f MY
pogN. T enineda ato aia
napauEvou Ta iB1a NEpa ka1 vuxTa
£6a00aA{ovTag UYNAG EinESo
aopérsiaq o™ xphon

@apuoormvTT
H BE0QUANIVY QNoppoRATal YpAYopa
and 1o BAEVWOYOVO Tou MEMTIKOY
uAfva O dyxog KaTav:
UIVETal UETaEG 03 kai 07 LKg
Gpous oupdToq To GpIOTO
8cpaneuTkd anotéhzopa
EMUTUYXAVETOL WE QUYKEVTPWOEIG
8c0pUAIVIG GTOV 0pS U
KupaivovTaL and 44 w 110umot | (8-
20ugmi) H BE0UANIVN LETABOAZETaL
o0 finap xat o1 ETaBoAiTES ™G
BAoval and Ta vegpa
Mepinou 7 tx; 13% anexxgevetan
avaihowm ané Ta ovpa H nuduwn

QnoBoAG OTOUS UyiEiS EVANKES
Kupaivetai and 3 tug 13 WPeG, ue

12 tux; 60 GpeS, QMG oTanaIBIA ival
xaunAwtepn (2 wg 6 wpeq) Troug
KAMVITTES, PEIWVETOI MEPINOU OTO Eva
TpiTo, £V NAPATEIVETAL Kal O
EPITIO0EK NAGTIKAG KAl KAPBIKTG
QVENGEKEG, KaBGX Kl OF
MEPITTGOEK, MVEUHOVIa

EvBeiEex
BpoYXIK6 d0Bya. OEU IVEULIOVIKG
0ibNua. XpOVIa anoppaKTKT
vEULOVONABEIa,Tav O
POYXOTIOLOG, €ival QVOTREYIIOS
(oMpOUETPKE EAEYXOQ)
Aocoohayla ki Tpénos xophynon
Enedn) Ta 6pia pEoa oTa onoia
KupaivovTal Ta BepanzuTid enineda
OTov 0po £ival NEPIOPOEVOU
£0UPOUC KaI GKO ENEIBT UNGEXOUY
8190pEC TOS PUBLOUG ANOBOANG
ané &touo 0 4Touo, CuvTTATaL, BNk
xai e Ohes TiG HEBUAOEQVBIVES. ©
£AEYXOS TV EMINEBWY TTOV 0PO.
BITEpa O MEPITTUOEI
TaPEVEPYENIN 1) iEuspévn
BcpancuTikG anoTEAEGUATIKGTTTA]
Ta Bioxia npénel va Katanivoviar
OAOKANPO. GLACNTa Kal va Y
Tepaxilovran
ZuvhBng Bocoloyia
Xpbvia Bepancia
EvhiAixeg xar £@n6ol mova ano 12
XPOVWY
2-4 Bioxia M nuépa. ot Buo B60EG
TevixG apxZOUpE e 1 CTIKAAUMLIEVD
npwi ka1 6pGBU Kl ETA
an6 3 nutpes NpooBEToukE Eva
BcUTepo EMKaAUKEVD Bioxio Retard
70 69430, VIa va anoGeuxXBoUv. KATA
Tov KGAUTERO TPONO Or BpaBuvEg
Kpioew Edv eival avayKn. unopoupe
VG QUEROOUME EMIONG Ka1 TV Npusv
30an & 2 emxahupiEva Bioxia Retard

Exmtq Bocoloyieg
ZT0ug KAMVIOTEC, N BTN MPENEL va
QUEAVETAL YEVIKA KT 50-100%

100G 0OBEVEIC e MNOTIKA
KapBiax avendpxeia n 560N ouxva
NPEME! Va UEWVETA TTO WG0. A Kl
MEPIOOGTERO OTa 006apa
REpIoTATKG T QUTOUG TOUG
QUBEVELG, EVBEIKVUTAL O EAEYXOS Twv
£nnéduwy BEopuMIVIG 01O aipa

Nepopropoi am xpon

Avrevdeite

YnepeuaoBnaia oTo Xamar kai oTig
ueBuAoEavBiveq Mpooato
Eugpayiia Tou puokapdiou It nadia
KATw Twv 30 unvay

Tpoooxn o xoprynon

XpEiGLETal pOGOXN GTav XopYEiTal
O APPLOTOLS e TTNBAYKT
KGPBIGK, QVENAPKEID, NNATKA
avenapxeia. unéptaan
UMEPBUPEOEIBIONO. MEMTIXG EAKOC
VEGQIKT avENGpKTIa

O evepyeie ™G BEOUANIVAG Kai
Twy 6,-GBPEVEQYWY PAPUARWY VDL
aBPOICTIXES Kat i aUTO 1 B00OAGYIa
npéne: va cEQToUKEVETal STav Ta
$APLAKG XOPNIVOUVTAI OUYXPOVIS

H paxpoxpovia xopnynon

BEOQUANIVIG OE eyaAEG B6OEIC EXEL
VE®pOTOEIKN ENiBpacT 1BiaiTEpa OTav
XOPNVEITal ke AMG

8ro@uAAIVIG N napaywywy K. O
nadia kaTw Twv 6 €Twv SEv EXEr
arodeiBei Na anopeuyeTar n
Xoprynon mc omv nAwia autn
Kunon

O1 Beopuhhiveq

artar.

£uBOAO TOU 10U TG YPINTIG
aukavouv Ta enineda me
BEOBUAIVIG OTO QA pEXP Kal
ToEomTae TuvEnax, Ta enineda
BEOPUAIVIC OTO MAGOYA MpEnc: va
€AEYXOVTQI OE BERANEia OUVBUAOHOU
Yia ™y anoguyA Tokay

Tou

~ eV npEner v AQuBAvovTal Katd Toug
HWTOUG TREK UNVEG TG KUNANG
Tarouxio
e BnAGLOUCES YuvaiKeg TO Xantar
£XKQIVETaI OTO UNTPIKO YOAQ KOH
NOPE| va MpoKaAEgEL
£uEpEBITO™TA OTO BOEGOC

oTIG UNTEPES Mou NaipVouY Xantar va
BnAalouv Ta npowpa Bpeen
Avem@uopnTES cvépyeics

Me Bcpaneutixec B0GEK
(Beo@uUAMIVaIG ano 55 Eax; 110umoL |
SnA 10-20ug mi) napampouvTal
KOMIG POPA YOOTPEVTEDIKEG
diatapaxcc (vautia ELEToS. Bappoia
avopekia. gryaaTpixo Bapoc)
MovOKEQAAOS KAl auMvia

e MEPIMIWOEK WETPIOG

Gappiara Eniong £wal oxomuos o
XaBOPIOIOS TwY EMIMEBWY TOU
9APLAKOU OTO QA KUPILX, OF

and
110 £ 220umot | A 20-40ug mi)
LIOPE i VA EMPAVICTOUV KAPBIOKES
QpPUBMIES (TaxuappUBLIa

xopnynong Npodoxn om xopaynon
L QUGB TIXOUNTIKG GappiaKa
Me 10 enixahupeva bokia Retard Tou
Xantar npEnEL va BIVETal MEYAA
TPOCOX1 OTAY XOPNYEITal EVSOPAEBI
QUIVOGUANIVIY Kai NpENE va
EAEYXOVIAL 01 QUYREVTPWRIE
3E0QUAXIVTG TTO TAGDLA. YIaTL, O
1 6AQ Ta NAPAOKEUGANATa BpadEiAS
aneEAcuBEpuon; MG BE0RUANIVIG. Ta
Bioxia 010 €vTEDO Ba OUVEXITOUY va
QEASUBEDLVOUY TO GADLOKD Yia
nzpiodo wpwy

H aopdizi k' n
aroTEAuaTIKGTT X0PAMONS T
Lop@ric Bpabeiog amodEauEuone

Xl TOOKOS
Me Ta £nxakuppva Biowia Retard
AOYw TG EAEYROUEVIG
AnEAEUBEpwOMG TG BPACTIKIG
0udiag, N OUXVOMTa ENavion
QVEMBULATWY EvEpYEILY Eival
OMUAVTIKG etttV

AMnAemp 0oeig

0 0uVBUATHOR TG BEOQUMIVIG e
Ta 6,-0BPEVEQYIKG GADUAKG
napouCIAlE! A aBpoIoTIKT
ouvepyea I aut MY nepimwon
£va BcpaneuTixo Eninedo 40-80umol |
cival Enapxx

H oueTidivn, o ovniBloTikéq
LaKpOAiBES G «ai

(ueiwon g doone)
NponpovoAGAN (e iwan—
5pOTTIKOTAR MPONPAVOAGANG -
Jeiwan BpoyxodaaTaATIKNG BpATNG
8E0GUAIVIG) H BEOGUAIVR EviaXUE
™ bioupnTIKA BpGoN Twv BeialBixay.
BOUPNTIKGY KAl TG POUPOCERIBNG
H ®ao8ap8iTaAn aukave: To
BT

aiuatog, n Bepancia yiveTa: ke T
KEQAAI OF XQUTA® £ninEdo Kot
XOPNYOUVTQI GYYEIORUCTAATIXG
®GpuaKa EVBOPAERIE pali LE YEVKG
HETPQ UNOCTARENG
Me Ta erikahupptva Soxa Retard, o
Y\atpog npénel va evnucpwdel OT Ta
Biowia 10 EVTERO 8o TUvEXIOOUY VO
AREALUBEPWVOUY TO SAPUOKO
nEPiOBO wpwy
TACguvo Tou Kevioow
ASnAnmpiacewy 778G

Npéoseres
o‘ \bmmwc Bpué(ng mzuuom

™
npoKaAEi evCupiki cnavayn O
0UVBUAGLIGS BEOPUANIVIG HE
QUUMBBOLLINTIXG BARLAKG (KUPiLG
£0E5pIVI) UNOPEI Va POKAAEDE!
iyepon an6 To KNI cidwtepa ota
1A H BE0QUANIVY ropei va
QuEncE! My cuaioBnoia xau
ToEIxGT™Ta TG BOKTUAITIBAG
AvEnuéves nuepnaEs Baeg

bot ey mxx»c o LepBpavn
nou KAAUTITEL Ta Bk H
BEOpUAAIVIKN XOA
GREAEUBEPUVET: 1i£0T QNS GUTOUG
TOUG NBPOUS E EAEYXAUEVO PUBKC
KaBUX, TO BIOKIC NEPYS 10T M6 Tov
NEMTIKG OwARVG. SNou 1 Bpa0TXN
Quoia anoppodaTar TEAS K Tav
ANOTEAEOLO QUTWY T SoTATEY

086g)

v KaBapon BEoGUAIVIC 1 auTo
SUVTTATaL 0 EAEYXOG W ErunéBiv
BE0QUANIVI; OTO MGV OE
8egancia ouvduaokoy

YnepBocoloyia
Ie pttpia unzpBooohayia (110-
220,01 5nA 20-40ug/mi). ropei va
£HgaVIoBOUY Taxuxapdies

TUEVTRROER TG
Be60UMIVIG OTO MG
EMTUYXAVOVTa: OF SAn ™ Sdoe
Tou 12wpou pECOBGOTREATES ™G
Bocohoyiag, £vi © x
TIOPEVEDYEWY NOU EXOUV OXE0N ke

eAaxoTo

xapbiaxéc appuBlies xat Yp@o
Z¢ Bapia unepdoooATYia

QUAGETE Ta OF 8p00TEd xar Enps
Xipo

BnA.>40ug/mi). n Bityepan Tou KNI
HRopE{ va MpoXaAECE: UONCER Kal
VEVIKEULEVOUG OGO wapd

£ugavicBouY VauTia, EUEToR,

enxaiisaitva Soxia
Retard Twv 270 mg

n
N TpoAeavBoLUKIVN, KaBux; Emtiong To

QAPMAKEYTIKA ZYMA

YAOTPEVTERIOI £PEBIONIOI KOl ANTOPOSONEVETAL kAL
aouvhBa Bia. IYIKEYAZETA

Gepanzia MAvon oToudxou 1 oc ITHN EAMAA an6 ™

G0BapEc nEp ABEE

Fia ™y mT@on e nigang Tou

153 44 AvBouoa ATTiknG: Acwd. AvBolaag, Th. 6666612,13 ¢ 542 49 OEZ/NIKH: Kwv/moAewsg 176, A. 312290.
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