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zadlteJt'
(Ketotifen)

H npoQuilor<rrr<n ovoryn rou
ppoprKo0 oo0poro5

Ilpoqutrd[,erq: To {6q lpqorponorotgevo owtooOgortxd gdppoxo 6ev np6net,vq 6tox6movrqt not6 onot6gtog 6rov opli(et

4 goxpolpdvro geponeio pe ro Zaditen. Aur6 ogopd xupitog ro ouorqporrxt\ loprlyo0gevo xopttxoorepoer6d xor ACTH A6yto

trlq 
"ieorfu 

ovom0(etr4 eloroenrveQpt6rxilg ovendpKeroq orous e[oprrlgivoug on6 to mepoer6fl ooOeveig. ltq neptmtb-

oerg ourdg 4 ovdxtqoq rluoro)royrxflq o6pevo0noQuoelx{g owr6pdoetr4 oro Stress gnopel vo lperoo0ei g61pt 6vo 1p6vo.
Av Ueoo)ropfloer nopepnlmouoo /roigtofq q Qeponeio pre ro Zaditen np6net vo ouprd\4po0ei ge er6rxfl owrtrolgtb6rl qYoYi'

Kord rrg np6reg nplpeq qg lopqy\oetoq rou Zaditen or ovrt6pdoeq rou oo€evotg ptnopei vo erqpeoo8o[rv. EnlpdMerot

ouvendlg npooolil mg neptmdoerg o64yfloeo4 ol4pdtrov lerpropo0 g4lovtilv x.A.n. MoAov6rt 6ev undpler xo;ud onoA0ta4

6v6er[,r1 reporoy6vou enr6pdoetog, to Zaditen - 6ruog dMoore xor 6Ao rq v6o rpdpgoxo - 6ev npdnet vo Xoprlyeltot oe eyx[toug

{ gr1hd(ouoeg yuvolxeg nopd oe e[orpertxdg p6vo neprmdloetg. 'Ontog 6]ro ro Qdpgoxo ro Zaditen npEnet vo <puAdyerol

goxprd on6 ro nor6rd.
All4trenr6p6oeq: To Zaditen 6uvor6v vo evtol0oer rrlv 6pdoq rov KoTtuvclorrxtirv, ttov unvottxtbv, rov ovrtloToutvtxtbv xqt

rou orvonve(rgorog. Mro ovoorpdqrqq m6oq tou opr0gor) rov otgonetolitov oe qoOeveig nou eMUpovov to Zaditen

rouroyp6vtog ge owt6topqrxd qdpproxo on6 ro m6pro noporrlp{g4xe oe peptxtg neprmdroetg. l-to tov A6yo out6 np6net vo

ono<pefyerot o ouv6uoog6g our6q rov qoppdrtov 6tog 6rou 6o8ei rxovonoqrrx{ e[i1yr1or1 oro 0qtv6Utvo.
Ilopevtpyetes: Koreuvomrxil 6pdoq xor oe gegrovtoptveg neprm6oerg [r1p6rqro tou or6gorog xor e)\oqpd (d]rr1 6uvor6v vo
eUqovroeo0v xord rrlv 6vop[q rrlq Oeponelog, ouvil€tog 6ptog unol<opo0v outopdrtr4 oe Aiyeg qUdpeq.

Or ooBeveig nou 6Xouv rrlv rdoq vo nopouord(ouv e0xotro xoreuvomrxr'1 enldpoorl 0o np6net vo opli(ouv rrlv 0eponeio pe

1 lrlgn npepnoiog (to Ppd6u) yto trq nptirteg pipeg.
Aoooloylo: flor6rd. !tp6nt: 24 ertbv: 2 ml (0,4 ml) 60o qop6g r1pepr1ottr4. 4 etilv xot dvto: 5 ml (1 mg) 6tlo Qopiq ngepnoi<oq.
Edv q geponeulxil ovron6xptorl gerd 4 ep6opddeg 0eponelog elvot ovenopxis, n on,l,n 66o11 prnope[ vo ou[r18ei xord 1/2

6roxto. Ev{Arxeg: 1 otoxio 2 <}op6g 4gepqoiog. Edv undpler ovdyxq 11 66oq pnopei vo 6rnl\ootoo0el. Ie oo0eveiq euoio8rlroug
mnv xoroqroArl, ouvrordror pro npoo6eurrxrl otEnon xord r1v 6tdpxeto rqq np6rnq ep6ogd6og 0eponelog.
Iuoxeuoolo: lp6nr (1 mg/S cc): Otdtreg rrov 100 cc. Atoxio (1 mg): Kouttd rov 30.

Avrev6e({erg: Ou6euiq yvoorrl U6Xpr onpepo.
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Eevrxi 066S op. 1, 120 XlU.
'144 51 MeroUdpQoon Anrxilq

Fro neproo6repeg nArlpogopieq
onoro0eire oro r4l. 2A11712



EAAHNIKH
BPOTXOAOTIKH ETAIPEIA

GREEK BRONCHOLOGIC
SOCIETY

l6roxrIr4q

ENAH N IKH BPOTXONOTIKH ETAIPEIA
l-lono6ropovronotAou 4, A04vo 115 28
THA.:7211.845

EAAHNIKH
NNEYMONOAOTIKH ETAIPEIA
HELLENIC THORACIC
socrEw

Areu0uvr6q I0vro[qq
Yne00uvor Epeuv4rrxdrv Epyooltilv
Yne00uvor Exnordeurr{nq'YAqq

Enrp6Aero 6x6ooqg: O.

Yne00uvor 6K6oonq

Z.AENHTIANNH . A.BAPENA

MrloAoxonotAou 1 1 7, A04vo
THA.: 7757.290 - 7712.7 47

X. MEAi::HNO> - N. MNEXPAKH'
N.:IAOAKA> - E. ZAXAPIAAH:
A. PA:IAAKH: - M. ANXANATH:

TPYOONIAH:

:YNTAKTIKH ENITPONH

Avoyvoorono0Aou Nivo
Boyev6r4g An6oroloq
Beoley6q Mopivoq
Fxroutr6xoq AqUirpnq
Gautier Henry
Green Malcolm
Jammes Yves
Kopor(69 Nirog
Kowo[dq Apy6pnq
Korvorovr6noutrog Iro0pog
Macklem Peter
Milic-Emili Joseph

A011vo

II6rpo
A0r1vo

@eo/vix11

Paris
London
Marseille
A0{vo
A0rlvo
Fr6vvevo
Montreal
Montreal

A0fivo
AerlVo
A0qvo
A04vo
A0rivo
Oeo/vix11

Baltimore
Oeo/vix11

A0flvo
A0fvo
A0dvo

M116A49'AAx4g
MouA6nouAoq In0pog
llonopoortreiou Ktboroq
l'lono66xqg Eypovou[l
l-lon6 16tr4

Ilo16xog AqUrtrpnq
Permutt Solbert
Piyyog Aqpqrpqq
Pouooog Xop6Aopnog
Ir6ep4q AnUqrpnq
Tpox6nouAog Fedrpyroq

Enrot4lrovrxrl AAA4AoypoQio
luvdpop6q - AroOqpioerq
Ilepro6rx6 nNEYMON
Ilono6ropovrono0lou 4
A0rlvo 115 28
r4tr.: 7211.845

Erforeq ouv6pop6g: Eoorreprxo0
M6Iq EnE - EBE
Erdrxeu6pevot-Oolrqr6g
Erorpeieg' Opyovroyoi
Brptuo0rlxeg
EloreplxoO

6px. 2.000
6p1.1.000
6py. 1.000
6p1. 4.000
6p1. 4.000

$ u.s. 40

^E rnrprxE: rPAorKE: TEXNE> o.e. Yne60uvog Tunoypogeiou: l-1. MnoAli6qg



OAHTIE: TIA TOY: :YTTPAOEI:

I-ENIKA:

KATHTOPIE>
APOPON:
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ANATYfIA:

INEYMON e(vot ro er(onUo enrornUovrK6 rrepro6rK6 qg Ellrlvrxrlq nveu_Uovoloyrxrig Erorpeioq Kqr rlq
EMrrlvtxflg BpoyXo)\oyrxrlq Erqrpe(oq. H eniloyrl rnq 0J\nq y{veror qr6 rrl :uvroxrrx{ Enrrponrt rou nepto-
6txo0 ge eu00vr1 t<ov Areu0uvtrilv I0vro[r1q Kor rov Yne00uvtov rqg Exnor6eurtxr]g'Y)\1q Kqr rorv Epeuvrlru
xrilv Epyoor<ilv nou op[o0r1xov on6 ro Arorx4rtr6 Iuppotifuo rov 60o Etorperdrv ge Ser{ 01re(o.

H UAq tou nepro6rKoU nNEYMON ovo06perol xord x0pro l,6yo ord Avonveuorrx6 l0oq1ro. H 6r6p0pcoo4
rnq UAnq nepd\ogpdver: 1)'Ap?pa 20vta\4q, 4 np@r6runeq, epeuvnuKfq epyaobq,, 3) Avaoxonfioeq,, 4) EK-

nar6ewtx6 Bt1Ua, 5) Evdrc<pipouoeq, nepmr6oeq,. 'Apepq o0vroqnq, Avooxon{oerg, Etdtxd dp0pq xqr 'Ap-
Opo exnordeuttxo0 nepreXog6vou (Exnor6eurrx6 Brlgo)6nUoore0ovror perd on6 yponul np6od\r1o4 rrlq
Euwoxrtxrlg Entrpon{9.

Ot 11p<ot6runeg epeuvrlrrxdg epyoo(eg rp(vovror on6 rouAdlrorov 60o ove(dprnrouq xp1169. Ot ev6rqq6-
pouoeq neprnr<ioerg enrA6yovror qn6 rrq neprntdloerq nou nopouord(ovror orrg Arovoooxogerox6g ouy-
xevtprioerq qq BpoyXol,oyrxrlg Erorpe(og. Td dp0po o0vroqnq, 16 er6rxd dp0pq, or npolt6runeg epyoo(eq
6rlgoote0ovtor otr6rtrqpeg oulv EAlqvxrl xor Ayy)\rxrj y)\<ilooo. Or epeuvqrrx6g epyoo(eq rou utrop6 lov-
ror oro EL)rqvtxd 0o geroQpd(ovror oro Ayyfuxd 96oo oe 6vo prlvo on6 rrlg ono6oXrlg qg epyoo(oq yro 611-

poo(euor1, ge eu00vr1 rov ouyypo06ov.

EPEYNHTIKEI EPI-AIIEZ: nept6Xouv xord oetpd:

1) fe,fu6o rftAou: Tit)r,og, Ovdporo ouyypo06ov orrlv ovoUoorrxf , x6vtpo npo6)reuoqg, Ate00uvoq, 111A6-

rlovo x0prou ouyypoQ6o yro enrxorvrovlo.
2) nepA4r!t4: An6 100 6ro9 200 tr6(etg nou 0d nepr6Xer ouvonrrx6 ro oxon6, rr1 960o6o, ro poorxd qnorel6-
ouoro Kcu ro oupnepdogoro rnq epyoo(oq (o r(r)rog, 11 nepitrrlun xor 11 ppfuoypoQ(q vo opy((ouv qn6 v6o
oetr(6o). Ito t6log rtov nepd\tlQetov vo ovoypdQovror 5 rou)r61rorov tr6(etg xler6rd.
3) Etoayayrl, 4l YAtx6 - M6,0o6oq,, 5l AnorcAio1toru,61 Zu(rlt1on,7l BtQAtoypqfh.
Or BrpLtoypogrx6g noponogn6g 0o y[vovrqr Ue ro o0ornUo Vancouver 6r1Ao6rj oro xe(gevo opt0go0vrot xo-
td oerpd ep06vloriq rouq. BrptrroypqQ(o qn6 nepro6rx6: Merd rov opr0;r6, ovo<|6povror 6lo toov6goro
rov ouyypclQ6<ov, o nlflp1g r(rtrog rou 6p0pou, q enionUn oovtp1or1 rou nepro6rxou, ro 6roq, o r6pog, r1

np6rn Kor rel,eutq(o oel,i6q. n.X. 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.
BrBtrLoypoQio on6 MovoypoQ(o: Apr0p6g, ov6goro ouyypo06ov, r[rAog, optO969 6x6ooqg, o ex6onx6q o(-

roq, o r6nog xor ro 6ro9 6x6oor1q, oetr(6e9. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
BrpLroypoq(o on6 Keod^oro prpAiou: Apr0g6g, ov6goro ouyypqQdov rou KrQo^qiou, o rirloq rou KeQq.
)roiou, ln, o r(rLog rou prptr(ou, or Enrorrlgovtxo( Iuvrdrreg (Editors), o opr0g6q 6x6ooqg, o ex6orrx6g oi
xog, o r6nog xor to 6ro9 6x6oor1g xor or oeA(6e9.r.X.3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.
8) llivoxeg: No 6xouv oqqi - ereqnyqgorrr6 r(t)ro xor vq ypdqerqr o xo06vog oe Xoprorfl oetr(6q.
9) Erx6veg: Aroypdg;roro: YnopdLAovtor oe q@roypoq(eq I x 12 cm (3 ovdtuno), telvrrd 6Qoyeg. Irlper6-
varot oro nioo p6pog ge gotror6 potrr3pr, o opt0g6g r4g, o tlr)rog rou dpOpou xor o nptilrog ouyypq06qg Ko-

Ocbg xot rd endvo p6pog ourrjg. Ot un6rrt)tor t<ov erx6vrov (Ae(dweg) oe loprorj oeA(6o.

Ilpo0no06oerq: llerpogorrxdg epyooieg oe ovOp<inouq i nerpoUor6(oo 0o rp6ner vq ouvo6e0ovrot ge 6f-
tr<rror1 6il oxotrouorjorlxov 6trot or rov6veg rnq enrornUovrxfg 6eovrotroy(oq oUUQovq pe trg op16g rou Hel-
sinki. T6l,o9 n epyoo(o 6ev 0o np6ner vo 61er dlprooreuOei nporlyoup6vrog.

Or epyooieg yro 64yooieuo4, dorruAoypqi}np6veq oe 611116 6r6or4po xor ;re eup0 neplg6plo, unop6AAov.
ror oe 3 ov6runo (1 npor6runo, 2 xdrrlg nor6ulrog qotoovr(ypoQo) orn Ale60uvo4:
nEPIOAIKO aIINEYMON"
NANAAIAMANTONOYAOY 4
AOHNA 115 28

H 6ondvq tqg nopoyye)\(og ovot0n<rrv popUvet roug ouyypoQeiq Kor n ouggov(o y(veror roteuOe(ov ge rqv
ex66rpro etotpe(o.
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NOTICE TO CONTRIBUTORS

PNEUMON is the official Journal of the Hellenic Thoracic Sociely and the Greek Bronchologic Society,
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under the suppervision and the responsibility of the Editorial Board.

Title page: Should bear the name, address and telephone number of the author who will deal with editorial
correspondence.

Suminary: No less than 100 and no more than 200 words. Key Words: No less than f ive.

References: The nvancouverD system should be used. References in the text should be numbered in the
consecutive order in which they are first mentioned in the text. Responsibility for accuracy of the referen-
ces rests entirely with the authors.
The list of reterences should be typed in numerical order on separate pages at the end of the paper.
References should include number, author's names and initials (all authors), title of article, name of Journal
year, volume, the f irst and last page numbers. e.g. 1. Milic-Emili J., Henderson J.A.M., Dolovish M.B., Trop D.'
and Kaneko K: Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966.21. 749-759.
For Books: Number, autho(s), chapter's title (if applicable), book title, place of publication, publisher, year
and page number. e.g. 2. Gibson J.G. and Pride N.B.: Pleural, Alveolar and Systemic Disedses Affecting.
Chest Wall Function. Roussos C. and Macklem D.T. (eds) '1st edition, Marcel Dekker, New York, 1986, 1123-
1133.

,rrustrations.' Three copies of each illustration should be submitted as unmounted glossy photographic
prints 9cm x 12cm. Each should bear a note on the back in soft pencil with the number of the f igure, f irst au-
thor, and the top should be indicated. Legends should be typed on a separate page.

SuDmission.'The original typescript and two copies should be sent to the PNEUMON, 4 papadiamantopou.'
lou st., Athens 115 28, Greece. Paper must be typed in double spacing with wide margins on one side oi the
paper only. Submissiori of an original paper for publication' declares that the principles of Helsinki princi-
ples were observed and that the paper is not under consideration by any other iournal for publication.
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ll6oo ooQaA1q How safe
(or how dangerous)
is the use of asbestos
today?onpepo;

(r7 nooo tntKlvduvrT)
e{vqr n Xpnon opruvrou

M61pr nprv 30 Xp6vro nepfnou n Xprlon
rou opudvrou rltov UdAtrov ove[6Aeyxr4.
Etor, nurv6rrlreq oe Xdlpoug e[6pu[r1g
ror enefepyoo[og olldvtou, 5-1 5 fveg/cm3
{rov ouvrlOrrq Kor 30/cm3 61r o6ro-
v6r4reg1. Irlgepo ro 6pro ooqotre(og e(-
vor orrq neproo6repeq Xdlpeq rou xOogou
1 [vo/cm3, 6prog e[oxoAou0o0;re vo Btr6-
noupe 0ovdroug.on6 xox6q0eq Ueooen-
tri<r:po 11 ppoyXoyeV6g xopx(vropo on6 opriov-
ro. Aur6 yror[ xot ro 6rio, t6(rog ro peoo0qAiogo, er_
S4lcilvovror 6exoetfeg ;lerd rqv 6r0eor1. Or oq;reprvo(
Odvoror, 6qAodf, oqeii,ovror xqrd xqv6vo orqv oi6-
yrorq Xpflo1 rou oq nprv 30-40 Xp6vro.

Eror, to epdlqgo elvor 6Xr ov o opr(ovrog npoxol,e(
veonAoo[eg, qur6 e(vor ovoUetognrlro, o],],d ov u-

ldp1er x[v6uvog Ue nq onUeprv6g ouv04xeq epyqoioq
11 pdAl,ov xo,\,0repo, ov o x(vduvog our6g pnope( vo
0eop10e( ono6exr6q (acceptable risk). A16rr, (Url K(v-
6uvog" (no risk)6ev undpXer oe xopud 6pooqpr6rqro
rrlg xoOqgeprv4g (ro4g.

O opr[ovrog Xpnorpoilors[ror qn6 ro opXo(o Xp6vro
otrtrd 11 Xpnon rou nrlpe erpqr<rrx6g 6roordoetg rord
ror gerd ro B' I-loyx6ogro l16l,e;ro, xup(rrlg oov 0eppo-
l.rovotrrx6 Kor evotrlUorog6vog oro rorpdvro (o;uovro-
ror;r6vto). YndpXouv 6;r<o9 xor dAtreg Xp4oerg trty6te-
po yvrrlor6g (utrrrd ouoxeuoo(og, uedo;roro, nAoort-
xd, Qp6vo ouroxrv4rcov x.d.). H tepdotto ourrl Xpr;or1
rou opudvtou y[vetor ov Kor e(vot yvroot6 Kor ovogQr-
op4rqro 6rr o opr[ovrog npoxoAe( r<otro4Oerg voootro-
ytx5g ovr6rqreg (une(coxottr<69 ou,l,troy69, une(orxotr-
x6g onortrovriloerg) xotroq0erg oAtrd 6Xt ndwo xotrr1g
np6yvroo4g (nveupovrxrl ivrrroq) ror ro o4povrrx6repo
xoxorl0erg (ppoyXoyev6g.ropx[v<rlgo, xor6q0eg geoo-
Oqi,ico1.ro, [orrlg veon],ooieg dtrtrrov opydvrrlv). H ou-
oX6rroq rou ol.udvrou ge veonioo(eg e(vor ouul nou
rdver rov opr(ovro vo 6roq6per on6 ro dAtro q(rrq
nveuUovoKovrilorrov, nou prnope( vo oxortilvouv on6
ovonveuortKrl ovendpxero, ol,trd 6ev npoxotroUv veo-
nAoo(eg. Kor ro Xerp6repo e[vor 6tr yto rr1 u[o qn6 ou-
169, ro peoo0r1tr[ropro, 6ev unopXer el,oXrorq 66o4, o0-
re etrdXrorog Xp6vog onorro0pevoq yro rnv ovdnru[d
rou, ov xor ouvrlOog egeov(Eeror gerd Boprd, iloporc-
rop5vrl 6x0eoq. Kor ox6prq rdrr nou rpoprd(er, ro Ue-
ooOr1tr(ropro ouvrlOcog egqqviEerqr 2-3 6er<oer[eg prerd
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malignant mesothelioma and bronchoge-
nic carcinoma. This is decause for both, especially for
mesothelioma, there is a latent period of several de-
cades frorir 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. lt 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 ll that
its use became widespread. lt 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. lt 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 turnors 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 direcily 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 oi
exposure required for its development, and also the ti-
me between exposure and overtdisease is usually 2_3

Until 30-40 years ago there was very v-
ague control of the use of asbestos. Fiber
concentrations of 5-15icm3 were the rule
in the working place and concentrations
as high as 30 fiber/cm3 were not that
unusuall. Today, in most countries, the
accepted asbestos fiber concentration is
one/cm3 air. Still, even today, we witness
deaths from asbestos related neoplasias;

%ry ffiww%ffiffirywo,ro [l[ ouvEosrtw&tro ul
wffiffiffi%ffiffi&ffiKw
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rIV 6Keeon oe qUiovro. Otro outd 6xouv dnUtoupYn-
oer 6vo preydAo <D69o oro yevtr6 ntrq0uop6. Elvqt 6t-
xotol,oylpt6vog out6g o Q6poq; l-to vq 6o0e[ ondvq-
or1 o' out6 np6net xove[g vo onovtrloet oto ox6trou0o
eporqpoto: 1) E(vot 6trot ot r0not optdvtou entr(v6u-
vor; 2) flotot xtv6uve0ouv on6 tov op(ovto; 3) l'ltitq
gnope(, ov pnope(, vo onotetr6oet n Xpnon optdvtou
ono6em6 x[v6uvo; H ondvtrloq oro epotrlpoto outd
ev6roQ6pet t6to(tepo rlv EtrAd6o, ytor( e(goote 11 r0-
pro oUrovronopoytoY6q X<ilpq rnq EOK, evdl orq Xci:po
undpXouv xot peydtreg gtopnxov[eq optovrototp6v'
TOU.

l-rq vo onowrlooul.te to npdlto epcbrqpo np6net vo
Ougflooupre 6tt o;-tfovtog e(vot yevtx6q 6poq yto 6td-
qopo tvril6rl npoi6vro nuptttotiltov opuxt<itv, fiou oov
rorv6 yvrilptopo 6Xouv r1v ovtfotoon ornv uQnln
0eppoxpoo[o. YndpXouv 60o opd6eg optovro0Xtov o-
puxrrilv: or orlr6trt0ot (oepnevt[vsg) rot ot oUQipolot.
Zroug npdrtoug ovrlxet g6vo o Xpuo6ru)\og (Aeux6g o'
g[ovrog), ev<ir otoug 6eUtepoug o xpoxt66trt0oq, o o-
poo(rqg, o ovOoqutrtr[tqg, o tpe;rotrittlg rot dJ\Aot. Ot

Srio oud6eq 6Xouv nol0 dtoQopertxd oepo6uvoptxd
XopoKrnprortxd. Ot (veg oqtoAi0ou e(vot oyoup6g xot
6ror Ary6tepo oepo6uvogrx6g on6 rouq o[0tp6louq
nou pord(ouv pe 66pu, pe ox6vrto, rot 6rot evo0nv6-
vovror noL0 eUxotro oroug nveUpoveg. Elvot qovep6
6n or oprq(BoAot e[vqt nto entx(v6uvot. To euldptoto
eivqr 6rr ro oxnUq rov o<ptotr(Oov rouq xdvet nto tqt-
ptooro0q yro dtd<popeg ptoprlXovtx6q Xp4oetg xot 6-

ror ro 90% rnq ouvotrtrrlg nopqYoYnq ogtdvtou or1'
pepo e(vor lpuo6tuAog. O Xpuo6tutrog 6ev 6Xet evo-

XonotqOei Ue gepot6qrq Ytct ovdnrufrl peooOltrtrigo-
rog. Me rrlv xoxo106otor4 ouul, pq ent6exttxn 0epo-
neiog veonl,oo[o 6Xouv ouoXetto0e( U6vo oUqipotrot.
No opr6ooq 6vog tp6nog vo petoOe[ oro etrdltoto o
xiv6uvo g Ueoo0ntrtdlgqroq: vo Xpnotponoteitot Pt6vo

Xpuo6tuAog.
I-ro ro BpoyXoyev6g xopr[vopo or 6roqop6g ovdge'

oo orouq 60o trinoug optdvtou 6ev eivqt 16oo peyd-
Aeq. E6tl 69o9 nope;rpo(ver 6vog dtrtrog yvoor6torog
nopdyovrog rtv60vou: to xdnvtol.to. Etot, evri: undp-

Xer Uro puxprl pr6vo o0{r1or1 trlg ouXv6trltoq BpoYXo-
yevo0g ropxrvcill.totoq oe Un ronvtot6g epyo(6pe-
vouq Ue og[ovto, ot pope[g xonvtor6q nou em[Oewot
xor oe oglovto 61ouv 80-90nAdoto xiv6uvo ovdntufr;g
gpoyxoyevo0g xoprrvdrprotog2. No Lotn6v xot 6vog
rp6nog vo petto0el oro etrdltoro o x(v6uvog on6
ppoyXoyev6g xopx[vtotrto. Or epYo(6Uevot orov o;t[ov'
to np6ner vo Unv xonv[(ouv.

Iloror r<rvduve0ouv vo erteOo0v oe op[ovto xot n6g
;rnopo0pre vq rouq npoorot6tltoupe; Kor' opXrlv, o xiv-
6uvoq efvot pt6vo on6 trlv etonvorl tvtilv ol.ttdvtou nou
ouoporJvror orov o6po. Etot 6ev xtv6uve0et xove(g o'
n6 opr[ovro oro vep6 (optovtoocotrrlveg 06peuonq) Ko-

Orilg xor on6 op(ovto evo<opotcop6vo oe utrtxd (n.X.

or6yeg on6 optovrototp6vro)3. Etonvorl tvtirv optdv-
rou pnope( vo y(vet oe xd0e orddto efepyoo(og rot
Xpnonq rou Kot xup(tog, i) xotd qv eE6puEn tou qn6
ro opuXe(o, ii) rord u1v evo<rlpdroorl rou oe 6tdtpopo
npoi6vro (optovtorotpt6vro) 4 xotd tqv oneu0e(og e-

Ooplioyn rou (eepUou6vooq), iii) on6 6totpo, ox[v6u-

decades. These facts have created a great concern a-

mong the medical community and the public for all
uses of asbestos. ls this concern justif ied? ln 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.

ln order to asnwer the first question it should be no-
ted that asbestos is a general term for several fibrous
silicates with a comrnon 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 f ibers 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
predisposition2. 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, etc3. 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 cemgnt) or ap-
plying it directly (insulation), !ii) from ready products,
normally safe, if one crushes them, iv) from non-
occupational environmental exposure. Environmental
exposure can take two forms. ln 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 f rom 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"a. ln
1985 we reported that the high frequency of calcified
pleural plaques 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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vo, npoi6vrq qUldvrou 6tov ourd x6povror, ondve r1

nptov((ovrol yrq vq Xpnor1ronorn0o0v (x[v6uvog noAU
truxp6g oAtrd unopxr6g), iv) on6 pq enoyyeAponxrl,
neprBoAtrovrrxq 6x0eor1. H tel,euro[q xoqyopio 61er
60o unorotrlyopieg. H npdlr4 oQopd oe p0novorl pu-
rpoU poOgo0 nou undpXer oe 6treg ug ;reydleg n6Aerg
on6 Qpevopiogoro ouroxrvrlrolv x.l,n. Oo[veror 6tr 4
pUnovol ourrl 6ev 6Xet enrnrdloerq orrlv uye(o ov xor
opr(ovrog 6Xer Bpe0ei oe ;reydtro noooor6 verpoer<ilv
or6pov nou 6(qoov oe r6roreg preyoAoun6trerg. H
6e0repq uroKornyop[o eivor dtopo nou exr(Oewor oe
og(ovro 6Xr enoyye),prortxd, oAtrd on6 Xpnq rou oe
6rd<popeg otxrox6,g epyooieg. Irr;v ElAd6o, I urroKq-
r4yop[o our4 6Xet y(ver yvcrrorl on6 rqv npo oliyrrlv
er6v neprypo<[e[oo ev61prxr1 0nop(n une(oxotrxrilv
onorrrqvd)oeov ornv neproXrl Meto6Boua. Ir4v ne-

QloXn oy-n qtrtrd Kor oa di,Aeq neproX6g rnq
EAAd6og5, or xdrorxor Xpnor[onoro0oov 6vo uAri6
nou 6norpvov on6 ro Xcilpo yro donpropo eooreptxcilv
Xtilpcov. To ui,tx6 our6 nepre(Xe rpepoi,irq6 (on6 roug
nro KcrpKrvoy6voug r0noug oprdvrou) ;le ouv6nero 4
nAerotpqqio vo 5Xer une(oxorrx6g ononrovtiloerg, 6-
vtir 4 ouXv6rnro rou geoo0ltrrdrprorog e[vor 300ntrd-
oro rou ovopev6gevouT. To uAtx6 qur6 6ev 1p4or1.ro-
nore[ror nrq.

H 6r0eor1 orw ogiovro r(vot, trorn6v, enoyyel,porr-
xr1 xor p1 enoyyel,gortx4. l-lrig prnoporipe vo npoorcl-
r6qou;re rouq rilqyyeAgor(eg, otrtrd rot rouq Kqrovcr-
trror6g o;udvrou; 'H pr,lncrlg ovr( vq rouq npoorotd-
qrouUe efvot xoL0repo vo qnoyopeu0e( reAe[arg o o-
p[ovrog 6nrog 6Xet nporelver q Ynqpeoio I-lpootoo(og
l-leprpdAAovroq rtov HI'lA8 xor vo ovrrKorqorq0e( on6
dAAo utrrxd; Aur6 yro dtrAq uArxd pnopei vo y[ver e0-
xol,o, yro dAlo 60oxoAo xor yro dAtro xq06lou. Tq
npoptrrlporo 6e pe ro unoxqrdorqro rou oprdwou e[-
vor 6rio. [lpcilrov, 6rr ouvrlOoq 6ev e(vor 16oo xord],-
tr4lo 6oo o o;r[ovrog, evcb e[vot ouvrgOcog noA6 oxpr-
96repo. Ae0tepov, 611 6oo nA4ord(ouv rtg r6r6rqreg
rou oprdvrou 16oo q nr0ov6qro vo 6Xer n Xpnon
roug nop6;roroug rrv6rlvoug peyotrrilver. l-ror( 6ev e[-
vor 4 Xrlprx4 o0orool rou ol.udvrou nou rov xdver enr-
x(v6uvo otrAd or oepo6uvol.rrx6q rou 16r6r4teg. Eror 6-
Xouv 6ronroro0ef vooq;roro nop6goro g' ourd nou
Bprlxope oto M6rooBo, orIV Toupx(o on6 Xprlorl ;rr; o-
puovrorjlou uArxo0 ((e6Ar0ou) nou dXer g6vo oepo6u-
vogrxrlg 16r6rrlteg nop6poreg Ue rov og(owos.

Iuvend:g gdtrtrov np6ner vo npoocrvoroi,roOo0pre
npog rnv npooroo[o on6 rq Xpnon ogrdvrou nopd
npoq rnv xordpyqorl tou, npoo0tilvrog nopd\i,4Ao
rqv 6peuvo yro rn 6r1;uoupyio rordAtr4ltrlv, <pOqvrirv
xqr or[v6uvrov unorordordrov rou. H npooroo[o ou-
11 np6ner vo xoteu0[veror 16oo npoq rouq epyo(6pe-
voug 6oo Kor flpoq rouq Kqrovolor6g. l-to'roug epyo-
(6pevoug undpXouv rp6nor npooroo[oq nou e(vor gd-
)\roro volloOerrxd xoroXupro;r6vor. To np6ptrqgo ei-
vor, 6ncog ndvrorc, 6tr oulvd 6ev r4po0vror. Kor, op-
Xrlv, or epyo(6prevor orov ogiovto np6ner vo yvropG
(ouv 6rr err(Oewqr oe 6uvqrrxd enrx[v6uvo ul,rx6.
[1p5ner eniorlg vo yvrrlp((ouv 6rt ov xonv((ouv, our6
y(veror noA0 nro entx(v6uvo. lorog prdtrroto vo np6ner
vo ofioyope0eror or xonvror6g vo epyd(ovror orov o-
;rlovro. Or Bro;rrlXov[eg npdner vo Xpnorporroro0v 6oo
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Several other areas of Greece with similar problems
have been found since thens. The implicated agent
was tremolite6, one of the most carcinogenic ampni-
boles. lt was no surprise therefore, that malignant me-
sothelioma is also common in the area of Metsovo;
300 times more common than expectedT.

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 USAs 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 asbestose.

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 t.o 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 Britainj and asbestos fiber concentration
should not exceed 1 fiber/cm3 ai?. 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. ls 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. ln
most cases, just covering these surfaces should be e-
nough. Whenever demolition is necessary it should be
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y(verqr Koeqp6 donpo og(ovro (Xpuo6ruio) Ue trlv e-
trdXroq 6uvor4 np6opu{q ogerp6Atov rvcilv. 'H xo},0-
repo vo onoyopeu0e( reAe(cog n Xprlon o;rqrp6trcov 6-
nog 6,Xer y(ver oul M. Bperov[o1. np6ner or ouyKev-
tpdloerg olldvrou orov r6no epyoo(og vo Urlv ufl€p-
po(vouv r; prio [vq/cm3 ror uur6 np6ner vo etr6yXeror
oXoLoorrxd on6 rr;v noi,rre[o. T6Aoq, oro e],dXroro
pt6p4 6nou 1 nurv6rqro ovrrKerUevrKd 6ev gnope[ vo
e[vor noi,0 pu<pr1 or epyo(6pevor np6ner vo e6pouv rrq
er6rx6g gdoreg r1 rot nl,1pq ev6uproofo. Aur6 pdBoro
np6ner vo"eivor 4 e{o(peor;.

To 069o 6;urrg nou npoBAqpror((er evrovci:roro or1-
pepo e(vor o xfvduvog tou eupUrepou xorvot] nou dp-
Xeror oe enoQn ge op(ovro. l-'lpcilro 6prcog og rovroOe[
ndl,r on6 n 6ev xtv6uveUer. Aev rrv6uvefer on6 opriov-
ro oro vepd xor on6 o;r[ovro nou e(vor evocol-rottopr6-
voq oe npoi6vto nou 6ev efvor q0op;r6,vo ror 6ro1 6ev
onel,eu0epdlvovror [veg op[ovtou oro neprBdAtrov.
Krvdu-veUou;re on6 opr[ovro evooUoropr6vo oe m[pro;
fuvqOrog 6Xr, otrld ;rnopei vo undpfer x(v6uvog ov or
enrQdvsreq oprdvrou e(vor ei,etjOepeq orov odpo ror
QeoppSveq cilore vo eAeu0epcilvovror [veg. [-t, our6,
oe 6trq ro n[pro nou undpler r6toro u],tx6, np6ner vo
y[ver oXoi,oorrx6g 6treyXog xor ot enredvereg out6g
vo xoAuqOo6v 11 vo xore6oqro0o0v. Iuvrl0og rl xdAu-
rl.r4 oprei. Norrvoyxoo0oUpre vo rdvouge xore6derorl,
np6ner,our6 vo yfver pre noA0 peydAeg rpoquldqeta
yror[ e(vor ourov64to 6rr o r<(v6uvoq ytq roug epyd-
reg xore6deroqg e(vor e[orperrxd preydtrog.

Iupnepool.rotrxd:

.1) O ogiovrog nporo),ei ovo;rqtoB4r4ro veonLo-
o(eg, 6prrog yrq ro ;reoo04tr(rr:prq evoxonororJvror pr6-
vov ot oge[Potror, 61r o Xpuo6rui,og, evdl yro to ppoy-
Xoyev6g r<opx[vro1.ro evoXonore[ror neproo6repo n
oriyXpov4 6x0eo4 oe xqnv6 (r<dnvropro).

2) Or epyo(6pevor otov o;r(ovro xrv6uve0ouv oo-
O6q, _uildpxouv 6prog onorei,eoporrxo( rp6not npo-
oroo(og nou npdner B6poro vo 14po0vror.

3) Otro ro npoi6vro olldvrou np6ner vo ypdeouv
oe epqovn 05or; 6rr nepr6louv opr(ovro.

4) To eupUrepo xorv6 6ev xrvduveUer qn6 vep6 nou
nepr6Xer opr(ovro r1 6rorpro npoi6vto o1-rrdvrou. Krv6u-
ve0er 6;11119 on6 eLe00epeq eeopp6veg enrqdvereg
nou npdner vo xoL0nrovtor 4 vo xore6o<p[(ovrqr, Ue
e[ooqd],roq qg uye[og rcov epyorcilv r<ote6o<p(oerog.

Zra0 poq H p, Kavorovrdttou\oq

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

ln 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. lt is
at risk from friable asbestos fibers in ihe 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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H qrpoo$cttptKn punovoq
lungs: the Bneumologist's KCrt ot five0trtovfg trlog; O
role po Aog rou fiveuyovoA6you

Air pollution and our

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. Evbn 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 evidencel'3.

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 reactionsa; 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
detecteds; 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
health6.

To support a causal hypothesis, population based
studies must demonstrate exposurd - response rela-
tionships, for instance, by comparing exposed with
nonexposed populations, or comparing populations
with different levels of exposure6. ln 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-
nting for variation in individual exposure. ln 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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l'6tro rov x6opo eKQpdEovror ovuorl-
Xieg on6 xuBepvrloerg xor 16rcbreg yro rrlv
nor6rqro rou o6po nou neprBdAtret tov
ntrovqrrl Uqq. H ovdyxrl enoyp0nv4orlg
ndvur o' our6 ro np69trnUo e(vor Boorrrl,
ylo vo npootoreu0e( q quuxrl, q (rorxrl xor
11 ovOpcbnrvq (oq oqv eoXond rou 20o0
orcirvo, xo0rbg ovot6trl.et o 21og orcirvog.
Or nve0goveg e(vor ro neproo6repo eKre-
0erg6vo 6pyovo oro neprBdtrl,ov, perd ro

depgo. Ae6op6vou 6n o ouvotrrr6g ntrq0uog6q rnq
yqg e[vor y0pro oro 4,8 6roeroroppdpro xor xd0e dro-
1-ro ovonv6er g6Xpr 5-6 exoropp0pro tr(tpo o6po ro
Xp6vo, qo(veror n6oo geydtrq efvor q 6x0eoq r<ov
nveup6vorv oroug p0noug rou neprpdl,l,ovrog. Ax6po
ror 6rov q pUnovol e(vor oq0otrUoQovnq, oe 6o'oug
rrlv ovonv6ouv, Ue rn UopQn tr1g roAoxotprvrlg xoro-
1vrdg, qg xerUeprvnq oUiXtrnq r1 rr;g or0oi,oUixAnq, n
em[pqor1 rrov 6uogevcilv enrnrdroetirv rqq en( qg u-
ye[og 6ev e[vor 16oo e0xotr4 r<ot or er6rxo( gnope( vo
6roQrovo0v pr(rxd oqv ofrotr6yqor1 ev6g xor rou ou-
roU yeyov6rog.

l-ro 14 dreperivrlorl rou p6Aou rov eronveog6vrov
ouorrirv Kor rnv np6xA4o1 v6otov enf rou ovOpcbnou
Xpnorgorororivtor 3 pr60o6ot: 1) Mei6reg en[ (<irov:
Aur6g 6repeuvo0v ouv1Oog q ouoX6rron rrlq to[rx6-
rnrqq Ue rn ppoxtiXpovq 6x0eoq oe uq,nAd en(ne6o
p0ncov (6noq 0o ouv6porve oe enoyyel,;rouxrl 6x0e-
or1). Ary6tepo epeuvdrot q poxpoXp6vro 6x0eoq oe
Xo;u1trd en(ne6o (6ntog ouvrl0og oupBo[ver oq p6-
truvo4 tou neptBdl)rovrog). I-lopd rorlro ot ouoleri
oerq 6opnq - Aetroupy[og oe (<ilo pnopef vo e(vor Xprl-
orUeq yro q 6reuxp[vron UnxovroUcilv ovu6pdoeoq
nou ovol,oytxd gnope( vo ouprBo[vouv Kor orov
dv0ponoa, 2) BpoXuxp6vto nerp6;roro oe ovOpcbnouq:
Mnope[ vo XpnorUonotrl0o0v yro rq 6repetvlol pt11o-
vrol-rcilv ovn6pdoeoq rou ovonveuotrxori ouovl1.ro-
roq, oe dro;ro pe npo6rd0eorl 6ncog n.1. ooOeve(q pe
do0pro xo0cilg Kor yrq rrlv enrpepo[oor1 op[rrrv ex06oe-
oq oro ono(o ot ovrtdpdoerg e(vor ovrlvetiorpeg. 3) E-
n16lgrotroyrx6g pel6reg: Aur6g nopd to perovexr(;ro-
td toug np6ner vo e(vor n Bdon yro rov 6),eyXo rnq vo-
ooy6vou eni6poorlg on6 rrlv 6x0eo1 oroug p0nouc
qg orp6oqorpog.

l-ro tqv enrpeBo(ooq grog un60eoqg, ot nA40uopro-
r<69 peA6reg np6ner vo morororotiv q oX6or1 6x0eor1g
- ovt[6poor1g, n.X. Ue ouyrp[oerg exre0Svrov fipoq Un
erre05.vreg ntr40uo;rcilv rl ouyxp[oerg nAq0uo;-uiv nou
erri0evror oe 6roQopertxd en[ne6o6. Irqv nep[nroorl
rnq orgoQorprxrlg pUnovfrlg, ov 11 6x0eo4 e(vqr qno-
r6Leopo Quorr<o0 nerpdporog, o r0nog rrlg 6x0eorlg
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smoking and occupational characteristics) that diffe_
rences attributable to pollution, unless they are Iarge,
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_
c I ude morta l)\y,'r'ur,, hospi ta I ad mi ssions f or resp i ra_
tory illnessT,s'1o, reported history of respiratory.illness
especially in children, respiratory symptoms (in_
cluding sympton diaries), and lung function level or
decline over timerl. Target populations have included
entire communities (all ages), and/or children particu_
Iarly pre - teenagers chosen to avoid confounding by
smoklng and/or occupational exposures. Several lar_
ge studjes have involved more than one country
and/or jurisdiction. For example, a WHO program car-
ried out in Europe in the 1g70,s covered over 20,000
grade school children, from areas of low and hlgh pol_
lution in each of 8 participating countries (Czechoslo_
vakia, Greece, Denmark, Netherlands, poland, Roma_
nia, Spain and yugoslavial2. A US study focused on
adults and children in 6 cities in as many states with
varying levels of community pollutionr3,ia, 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,OOO children aged 6 to 11 years ii
19 areas in 6 member countries, including Belgium,
Denmark, France, the Federal Republic of Germany, l_
taly, lreland, Netherlands and the United Kingdoml6.

Despite the large'irumbers of subjects involved, no_
ne of these studies gave results suggesting strong re_
lationships between exposure and ill neittn. ln the
WHO study, results varied between countries. ln Den_
mark and the Netherlands where pollution levels for
black smoke, even in the high exposure areas, were
modest (annual median 29 pg/m3), no exposure rela-
ted health effects were found, whereas in Romania
and Poland where the comparable values were high
(187 and 353 prg/m3 respectively), exposure-related ef-
fects on symptoms and peak expiratory f low rates we_
re demonstrablel2. ln Greece, despite two fold diffe_
rences in smoke and SO2 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 childrenl5. ln 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 levella. The ranges for annual
means across the cities studied were 32.0 to 150 pg
per m3 for total suspended particulates, 2.9 to .1g4

Ug per m' for SO2, and 4.4 to 19.3 Ug per mr for the
sulfate fraction of total suspended-particulates. ln
the EC study, no specific effect of outdoor pollution
on.children's respiratory health could be identifiedr6,
cultural, linguistic and climatic differences were all
thought to have ha.d 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

pnopef vo XopoKrrlproOe( o6pd Xtrlp(g vo unoAoyi(e-
ror 11 norxrl,(o rcov ;repovro;r6vov flrproroLKcilv. Enr-
np6o_0ero ;reprr<5q oprd6eg xordtrtrr1),eg yro pe),6rr1,
nou 6ev 5Xouv exreOei oroug p[rouq, oulvd 6toe6_
pouv oe notrtr6g dAtreg nopoprirpoug (n.X. oe yetoypo_
Qrxd, xtrrporoAoytxd, KorvtovrKo-orxovol.rtr<d, e0vrr<d,
ouvrl0ereg ronv(opotog rot enoyyel,gorrxd XqpoKrrl_
prorrr<d). Etor ;reroBol6g - exr6g trov r<pouyoi,6otv
- nou oee[Iovror r<oL ono6[6ovror. orrl pUnovo4 pno_
pe[ vo 6roee0youv tr6yco ouvrinopqnq r6oov dtrtrrov
nopoy6vrrov.

IlopogerpoL nou XprlorUonotorjvror yto 14 voooy6-
vo en[6.poor1 rqg neprBotrtrovrLxrlg pUnovorlg e[vor r,y

Ovqor;r6t4ro, or erooyoy6g oro voooxope(o yrcl ovo-
nveuortrd voo41.roto, to roroptr<6 ovonvtuoTrKotj vo_
oqporog (er6txd ot4v nor6tx4 r1trLr<io). To oupnrdl;.roro
on6 ro ovonvruonK6 (ouprneprtroprBdverot Kqr nUepo_
tr6yro duprnrolgdtcov) r<oL ot ),erroupyrx6g 6orr;roo[eg
rou nvrUpovog 6roXpovLxd. Iroug ntrr10uogo0g *s1f-
Xougr nsp,loprBdvovror otr6r<trqpeg xoLv6r4reg 6.l.rov
talv rll,rxrcilv r1/r<or notdrd erdLr<d rnq npo-eenBLr<r1g r1trr_
r<[og, <ilote vo onoee0yeror 11 o0yluoq on6 trlv eni_
6pqon tou xonvfotrroroq n rrlv enoyye,lprorrxrl 6x0e-
oq. l-1otri,69 peydtreg ;retr6reg neprtro;rBdvouv rspro_
o6repeg ou6 ;r[o X6peq r1/r<or enrr<pdrereg-votrro0g. l-to
nopirdetypo 6vo np6ypoUl-lo rnq IlOy orrlv Eupdrnrl
orl 6exoer[o rou '1970, nepre],dprBove n],6ov rov
20.000 trroO4rciv on6 neproXrlq XoUlAnq ror uerl),r1g
pJnovoqg oe xdOe pro on6 rrg g Xcbpeg nou oul.rpere[_
Xov (ToelooAoBoxio, EAtrd6o, Aovio, OAiov6[o, I-]o_
Acov[o, Poupov[o, lonovio xor [-rouyr<ooAoBio)12. Mio
petr6rq orrg Hl-1A enrrevrp60rlxe oe evrltriKouq Kor
notdto oe 6 n6i,etg rooptOprov noLrreLcirv 1re 6rdeopo
en[ne6o p0novo4g13'1a, evcb prro re],euro(o epyooio
1o^u 

rpoypdpporoq n;reA5rqg rou neptpdAl,owog rrlg
EOK, s(f,1qse qv xoi,r1 ovqnveuorrKq Aerroupyio ;re
eporqporoA6yro r<or l,erroupyrr<6g 6oxr;roo[eq rtov
nveup6vrrtv oe neproo6repo on6 22.OOO nor6rd, qir_
x(og 6-1 1 etdlv, oe '19 neptol6g 6 Xcopcitv - pei,citv, ou1.r_
nepiloprBovoprivrov rou Bei,y[ou, tqg Aov[og, rrlq
!gi,I(oS, rr;g Auuxr.lg l-eppoviog, lroAiog, lp),ov6(oq,

l-1opo ro peyotro opL0p6 preAerrl06vrov oe xoprro o_
n6 oureg rrg epyoo(eg 6ev Bpe0rlxe Loluprl ouol6rroq
ovopeoo orqv exOeo4 xor rq v6oqoq. Iq pei.erq qg
l-lOY ro onore),6o;roro eno[xrAov prero{0 6toe6prov
Xc,rpcilv. Irrl Aov(o r<ot OiAov6Lo n.X. 6nou ro en[ne6o
p0novorlg yro ro go0po ronv6, or<opr1 Kor orrq nepro_
Xeq Ue 14 preyoi0rep4 exOeor1, rlrov ro uqrrll6repo
(peoq erloro tLprq 2g Ug/m3) 6ev Bpe0qr<e ouoX6rroq
pero{f exOeoqg xqr v6oov rou ovofiveuortxou, evcil
orq Poupovio r<or Io],cov[o ovr[Oero, 6nou or ouyKpr-
v6peveg rrpr6g r'1rov uqrnleq (1gZ xor 353 pg/m3 ovti_
ototXo), q ouoX6rtoq erOeo4g - epeovronq oupntotprd_
rcov Kor q en(6poo4 orouq rKnvruorLrorjg 6e(r<teg
poflg rlrov eovep412. Irrlv EAtrddo, nopo ro'6Ln],ooto
en[ne6o oe ronv6 ror 6ro[e(6Lo rou 0e[ou, ;rero(ti 6rio
neptoX<ilv (A04vo - Bpurilvo) ro ou;lnrcirl-roro eK rou o_
vorivruorrKoO qrov oproxo oulv6repo oro nordro 14g
A0rlvog - nou 61er peyotrrireprl p0novorl _ oAio or
ierroupyrx6g roug dor<r1-roo(eg rord pr6oov 6po gp60n_
xov xoA[repeg, ono rotv noL6rriv tqg Bpurilvog nou 6-
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of black smoke 5 to 57 pg/m3 were low.
How should future research be directed? The inve-

stigators responsible for the EC studyls fecommen-
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 SO2 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. ln f uture 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.

ln 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 f unction. in school children f rom a number of
different locations selected on the basis of contra-
sting acid species pollutionlT'18, and one in New York
State, focussing on hospital admission patterns in re-
lation to acid species pollution levelsle.

Sceptics question the dividends likely to accrue
from the intensive search for the separate ill health ef-
fects of the different pollutant species. lt is argued
that our lungs have inevitably to deal with the mi-
xtures of pollutants which characterize our urban In-
dustrial environments, and that indlvidual 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 eharacterize the local scene as a prelude
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Xer prxp6repq pUnovor1l5. Ir4 preA6rq rov Hl-lA pp6-
0r;xov ro e[r19. l-1or6td nou err604xov oe p0nouq npo-
epX6;levoug on6 xo0o4 nopoyrilycov - xoroi,o[ntov ne-
rpeiofou (ouopoti;revo orrll-ror(6Lo xor nuxv6rqto 0eLr-
xcirv ofeL6[rov) Bp50r1xe ori(r1or1 rtov ouUnropdrov er
rou ovonvruorrr<o0 11 xor neproo6repeg neptnrciloerg
BpoyXirr6og, X@piq 6prog vo enqpeooOo0v or ovo-
nveuorLr<69 6oxr1.roo[eg1a. To 6pro yro rrq er4oreg 6ro-
xu1-rovoerg rotd prlxog rov n6Leov nou geAerq04rov
rlrov 32,0 - 150 trrg/m3 yro ro ol,rxd oLropotipevo oalpo-
r(6ro, 2,9 - 184 pg/m3 yro ro dLoleidro rou 0e[ou xor 4,4
- 19,3 pg/m3 yro ro 0erxo xtrdo;ro rou oropou;-ulvrov
orol.rorr6[tov. fr4 preA6q rr;g EOK dev 6ronLotil0r.lxe
erdrx4 enL6poon rnq orpooQorprKrlg prjnovorlg oro o-
vonveuorrr6 oUorrlpo rorv nordLritv16. noArrrorrx6g,
yl,tooorxrlg xor r<i,t poroAoyrr<6g d toeo p6q 6 pro4 q o(ve-
ror noq e(Xov o4provrrr<r1 en(6poorl oro onoretr6o;ro-
to outrlg rr;g getr6rqg, rvci) ro 6pto 5x0eor1g oro ;-ro0-
po xonv6 (pr6oo errloro en(ne6o xonvo0 S-52 Ug/m3) n-
rov Xo1l4Ad.

flcilg np6net vo xoreuOuv0e( 11 6peuvo oro ;r6l,Aov;
Ot epeuvqrrlq rou npoypdpr;rorog t1g EOKIs onorro0v
roug xAoorxo0g 6rooroupo0gevoug rp6noug preASqg
oe ni,l0uopo0g ge 6ro<popetrxd en(ne6o orUooeorpr-
rrlg p0novoqg. flrore0ouv 6tr pe tov 6trey1o rov eflr-
n66ov xonvo0 ror 6rofer6[ou rou Oe[ou nou enrreO-
X0qxe orqv EOK, 4 ;re0o6otroy[o ourrl oddyrloe oe oU-
<ptopqtrlor;ro onoretr6oporo, ox6pro ror 6rov trqq0oriv
6Aeg or npoquldqerq yro rrlv e[ooqdtrto4 rrlq ouyKpr-
orp6qrog trov perprloeov Kor rov 6rio nopoprSrprov
(neprBdtrtrovroq Kot detmcbv uyeiog) orrg ouyxptv6pe-
veg neproXrlg. Ynootqp[X0rp<e ox6pro 6rr oe peAtrovtr-
x6g pel,6reg nro geydAr; npoooXq np6ner vo 6o0ei 16-
oo orrlv ornoxq 6oo r<or ornv or[ooQorprxrl p0novoq
yro rov unotroyro;r6 (n dUeon p6rpqol) rrlq npootrlnr-
rrlg 6x0eoqg Kcu orrlv enrtroyrl ntrr'1Ouo;ro0 ;.re preyotr0-
rep4 ogoroy6vero.

Iq B. Ageptrrl, q npooolr; 61er orporpei oro p6tro
Tcov oropoup6vcov orol-rorrd[rov r<or ro npoi6vro rov o-
[(vrov oep(ov ;ro(cilv (6[rvrl BpoXn)nou prnoporlv vo u-
nooto0v peydAeg UerqpopQ6oerq Kqt vo Uerqeep-
0o0v onoudqnore, Xolpfg vo eprno6i(ovror on6 o0vo-
po. Me),6teg ge v6o pe0o6otroyfo yro rnv r<oroypo<pr1 -

g6rprloq o[(vrrtv ououilv undpXouv rl6q. lvflo on6 ou-
169 orrg Ht-lA ror Kovo6d Boo((eror ong rAoorx6g 6r-
ntr6g 6rooroupo0peveg 6oxr1.roo(eg. fuyrplver oug-
nrdlporo ror l,erroupy[eg rou nveUpovog oe nor6rd
oXotrrxrirv ql,rx[og, on6 6rd<[opeg neproXrig, enileyp6-
veq Ue Bdol trg 6roqop6g oe prJnovoq pre 6{rvo
npoi6vto. Mro dl,tr1 epyooio 6yrve orlv nol,rrefo r4g
N. Y6prqg, pe enrx6.vrpo:orl rrq etooycoy6g oro vooo-
ropefo oe oX6or; pe ro en(ne6o 6[rvrov punovtrilv.

Ixenrrxropr6g undpXer 6oov oeopd otrl ouoX6trorl
pegovroprlvcov voooy6vrov enr6pdoecov ror 6rorp6prov
etdcilv punovtrilv. No or1;reroOe( 6rr or nve0pov6g pog
np6ner vo ovqnvSouv peiypro punovrcirv nou XopoKrrl.
p((er ro qonr6 Bio;rrlXovrx6 neprpdAAov.

Or gepovrol.r6vot punovr6g 0o np6ner vo Oeoporiv-
ror (l)q 6e[xreg xup[<rrg rnq ouoeoq rrlg neprBotrAovrr-
rrlg pfnovonq - un6 rrlv ono[o emetre[ror r; ;re)r6r4
- xor 6Xr og er6rr6g nopdperpor une0Ouvor yro np6-
xtrqor1 tslopritv. Mro d),41 dnoqrn efvor 6n rotr0repog
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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 f ield f rom 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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Chronic
A definition

This presentation will begin with a def inition of chro-
nic obstructive pulmonary disease (COPD) and the
coriditions comprising it. A review of the methodolo-
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sity and Tufts University Schools of Medicine, Bo.
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obstructive pulmonary disease,'
and retlections on the mechanisms
of airf low obstru ction

Gordon L. Snider

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 Iungs 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-

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 ol airways ob.
struction; airuvays obstruction need not be present at all stages of the process; the airways ob.
struction may be partially reversible. Smoking is the major lactor leading to the development of
COPD but serious airways obstruction develops in only about 15 per cent ol 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 inllammation ol the membranous bronchioles,
which is characterized by luminal mucus, goblet cell metaplasia and distortion due to fibrosis
and loss oI 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 Iittle relation to airflow Iimitation. Mild
bronchiolitis occurs without airflow obstruction or emphysema; moderate bronhciolitis is asso-
ciated with airflow limitation and mild or moderate emphysema. ln persons with severe airflow
obstruction, emphysema is the predominant lesion; a relation between airflow obstruction and
bronchiolitis is no Ionger demonstrable.

PNEUMON (1988) 2:66-72
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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 em physema

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 f ibrosis'. Destruction is def ined 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 em physem a

Emphysema has been categorized into a number of
different types based on the localization of the mil-
dest lesions in the pulmonary acinus2,3. 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 frequenily associated
with prolonged cigarette smoking. Focal dilatation of
the respiratory tironchioles 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 predominanfly 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 justif ied. lt 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-
f low obstruction, and since emphysema is diff icult 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, 5.4ok were recorded as due to chronic
bronchitis, 20.2% were recorded as due to emphyse.
ma and 74.4o/o were recorded as due to COPD and al-
lied conditions6. Despite the widespread use of the
term COPD, there is no generally accepted definition
for it.
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Fig. 1. Scheme of chronic ob,strLrctive pulmonary disease.

A non - proportional Venn diagram shows subsets
of patients with chronic bronchitis, emphyserna and
asthma in 3 overlapping circles. Subsets lying within
the rectangle have airways obstruction. Subsets 1-B
are included within the area outlined by the shaded
band that denotes COPD. Subset 9: patients with a-
sthma whose airf low obstruction ts completely rever-
sible airways obslruction are not considered to have
COPD. Patients on subsets 6, 7, B 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 hypeneactivity as a com,
plication of chronic bronchitis or emphysema. Most
patients who require rnedical care f or their disease
lall into subsets 5 and 8" Patients in sr-ibsets 1 and 2
do not have airways obstruction as determined by
the FEV ^ but have clinical or radiographic f eatures
ot cnrorliS bronchitis or emphysema respectivety.
(Reprinted with permission, f rom 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 def ined 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 classif ied
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. lt 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, Iung 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. lt is not known why only about 15 percent of
smokers develop the syndrome'.

There are inherent difficulties in obtaining a clear
picture of the complex interrelations among cigarette
smoking history, pulmonary f unction data, and the pa-
thology of the lungs and airways. ln 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. L"Ung volu-
mes, pressure volume relations, flow volume rela-
tions, and sensitive tests of small airways functlon
can be obtained postmortem in sueh 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 avail.able.

A recent report on 48 subjects who died during the
National lnstitutes of Health lntermittent Positive
Presqure Breathing (NlH-IPPB) trial correlated pulmo-
nary pathologic changes in their lungs at autopsy wi-
th prospectively collected clinical and physiologic
datas'l0. 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

ln 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 frequent2'3. lnflammatory cell infiltra-
tion is present but is not prominentll.

Bronchioles

Histologic changes in membranous bronchioles
<2 rnm 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 f ibrosis and loss
of alveolar was attachments3'12'15'16.

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
onlv weaklv related to airflow limitation and to
sputum pro'duction2't'''n. This is not surprising since
glandular enlargement gives rise to little mucosal thi-
ckening and narrowing of the airway lumens. lt 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. lt
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-
ectasis^. cystic f ibrosis, 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 intratracheal instil-
lation of human neutrophilelastase'' and otherserine
proteases such as human neutrophil cathepsin-Gl8.
The lesion does not give rise to airflow obstruction.

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 obstruction. They
had an FEV, of 75o/o of predicted or greater'v. The
subjects were aged 42 lo 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 FEVlo/o predicted (r=0.82). The
internal diameter of the respiratory bronchioles alSo
correlated strongly with the FEY.,o/o predicted
(r=0.79). Scores for inflammation were higher in the
membranous and respiratory bronchioles of subjects
with FEV, < 1000 of predicted than those with FEV,
values > 100o/o 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).

ln the study of Cosio et a|13, evaluation of bronchio-
lar pathology was carried out on 36 lungs or lobes re-

sected for solitary nodules. Preoperative pulmonary
f unction tests showed that airf Iow 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 f low were equal and the slope of
phase lll 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 f low were equal. However, the severity of bronchi-
olar pathology was also related to the severity of em-
physema. ln 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 tria! repre-
sents a group with severe airflow obstructionE''. The-
se subjects all had pulmonary function measure-
ments at regular intervals during life. Emphysema
was generally severe with a mean panel grade ol 62.5.
However the range was wide, from 5 to 95. Emphyse-
ma scores showed modest correlations with tests of
impaired expiratory f low 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 airf low li-
mitation. The exceptions to this were weak correla-
tions between tests of airflow limitation and the pro-
portion of bronchioles less than 400 gm in diameter
and an index of distortion of respiratory bronchioles.

Emphysema

The proportion of smokers developing 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

o 5-lo 1s-a 25306-@ F& e+ O 5-1O 15-20 25{O 45-@6-& &+

PANEL GRADE OF EMPHYSENiA

Fig.2. Frequency distribution plots. The plot on the left
was calculaled from data of 66 lonq term smokers
compiled f rom 3 published studiesr3t'5. The series is
comprised of 41 smokers whose lungs were studied
after resection for a solitary pulmonary nodulel3'14
and 25 smokers whose lungs became available for
stud because they died suddqnly outsied of hospi-
tal from nonrespiratory causes't. The plot on the right
was calculated from the data of 43 patients who died
with severe airway obstruction (FEV, n% predic-
ted, mean 30.9,^range 11-57). while they iivere in the
NIH-IPPB trial ru ; 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 emphysema' was applied to paper moun-
ted sections in all series. ln the 66 smokers who were
not selected for airways obstruction, 80,20/o had a
panel grade of 20 or less. ln the IPPB group, only
2,3o/o 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 airf low obstruction for e-
pidemiology. Am. Rev. Respir. Dis. 1988.
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published series and depicted in Figure 212'14. These
individuals were selected either because they had re-
section of a solitary ci_rcumscribed lesion, usually
bronchogenic carcinomal3''o or because they died out-
side the hospital of non-respiratory causes and a
smoking history could be obtainedl2; 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
trial10. ln 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 al20 and the earlier study
of Mitchell et al'', 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. lnterestingly, in mild emphysema, quanti-
fled by the panel grad-e-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 them2s, the interesting question is rai-
sed as to the mechanism of diminution of compliance
in COPD. The compliance of whole lungs ls a net mea_
surement, reflecting the algebraic sum of areas with
varying degrees of alteration in lung compliance. Sa_
etta et al'" have recenily 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 Pulmonary Disease: a deflnition 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 f requent 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.

Losspf compliance by itself appears to cause air-
flow obstruction as a result of collapse of small, poor-
ly supported airways. ln addition, it has been known
for many years that in human emphysema there is
loss of attachments of alveolar walls to respiratory
bronchiolesl6. Distortion of the bronchioles results
and likely contributes to the airflow obstruction. The
distortion may also predispose to bronchiolar inflam-
mation. ln 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-i nduced emphysema.

Gonceptualization 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 ref lect 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-

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 bronchiolitls is the main le-
sion. With moderate airf l'ow obstruction, bronchioli-
tis worsens and emphysema of moderate severity
becoms evident. With severe airflow obstruction,
bronchiolitis increases f urther 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 airf low 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 (f igure 3) in which subsets
are produced by the overlap of changes in the bron-
chi, bronchioles, and parenchyma. Airf low ob-
struction is shown as a superimposed shaded area.
Bronchial gland enlargement, bronchiolitis and em-
physema may all occur with or without airflow limita-
iion, although bronchial gland enlargement contribu-
tes little as a cause of airflow limitation. lt 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 40o/o of the varia-
bility of the population. These weak correlations
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Xpov,q orroQpctKnKn fiveupovttcr1 v6oog:
oproltoq Kq, nctpctrnpnoery oroug pnxqwopouq

crtro{ pcflnq r@v cr e poy toy tbv

Gordon L, Snider

NEPIN HUH

Xp6vro oroqpoKrlK4 nveupovrxq v6oog (COPD) opi(eror q xor6oroo4 exeivq nou XopoKrrl-
pi(eror on6 rrlv nopouoio rqq lp6vroq ppoylirr6og R rou eHQuohForoq Kor rou pnopei vo o64-
yt'loer npoo6eurrxo oe ou6Qpo[n rtov oepoytoydrv' q on6<[po[q rtov oepoyoytilv 6ev roporn-
peiror novrore oe 6Ao ro oro6ro rqg v6oou' 4 on6Qpo[4 rtov oepoyoyrilv pnopei vo eivor ;repr-
xrilg ovoorp6qryn. To xonvrol.ro eivor o onou6or6repog nop6yovroq rou o6rlyei orr;v ov6nru(rp
r4g COPD oAtr6 ooBopo0 poOyo0 on6Qpolrl rov oepqy@ydrv ovonr0ooer p6vo ro 157o nepi-
rou r(ov xonvrortilv. Or no0oAoyrx6q peroBoA6q nou noporqpo0vror orouq nve0poveq rov Ko-
nvrordlv npooBoAouv rperq neprox6g: Bp6y1oug, Bpoplr6trro Kqr ro nop6y1ulto. Ol pp6ylot no-
pouoro(ouv o0Enon rou pey60oug rov uroBAevvoyoviorv o66vov po(i pe 6roroo4 rov n6pov
rouq. floporqpeiror 6rn0non on6 ou6erep6qrAo xor AepqoK0rropo 61r oqpovrrxfl. H ppoylro-
Airr6o rov ovotrveuorKtilv ppoylroAiorv nou noporqpeiror eivor q nporp6repq FA60n, fiou oKo-
Aou0eiror 0rt6 QAeypovn rnq pepBp6vqq rov Bpoy;lrolirov 4 onoio ;lopoxrqpi(eror on6 pA6vvrl
evr6g rou ouAo0, peronAooio rov Aoy4voerddrv xu116pov, nopexr6nroq rrou ogeitreror oe ivo-
orl Kor ondrAero rqg o0vorlr49 rtov xurfeAidorv. H nopeyyuporrxf pA6B4 nou noporr;peiror
orouq xonvro169 eivor ro xevrpoAoBrtirdes epQ0onFo rou eivor 11 orrio on6rppof4q rov oepo-
yroytilv eforriog r4q ondrAeroq r4g eAoorrxfq enovogop6q rov nveup6vtov Kor rrlq o0voqqq
rtov xurf eAr6rxtirv roryroprorov oro ppoylr6trro. Or yeropoA6q rou noporqpo0vrot oroug ppOy-

;1oug 6;1ouv trrrxptl ouo16rrtrr1'Fe 14;reioroq rqq poRq rou o6po. EIoQp6 BpoyltoAirt60 roporn-
peiror lorpig on6qpo[r1 or4 pofl rou o6po n epQ0onpo' perpiou poOyoO ppoyltotrirr6o ouvu-
nop;1er pe peioorl rnq poRq rou o6po Kor eloQp6 tl p6rpro eFQ0onUo. Iro oroyo nou roporq-
peiror on6rflpo[q ooBopo0 Bo0po0, q npoe[oplouoo ptr6B4 eivor ro epQ0oqyq. Iuo;16rtor1
peiooqg rqq poRq rou o6po xor ppoy;lloAindog 6ev 6;1el ono6et;10ei y6lpl ortyprlq'.

nNEYMON (1988) 2:73-79

H ;retr6r1 ouul 0o opX(oet Ue rov optop6 rlq Xp6-
vrqq oiloQporrrxrlg nveugovrxrlg v6oou Kot rov Korcl-
ordoeov nou nepAogBdvovtor o'outr1. Oo ot<otrou-
Or1oer ;rio ovoox6nqor; ttrrv geOodoLoytxcirv npoBAq-
trrdr<ov nou npox6nrouv rord rq petr6tq rrlg ouoX6tt-
orlq rou ronv(oporog, tlg COPD xot on6<ppo[nq rnq
porlq rou o6po. H no0oy6veto qg COPD 0o ouvotpt-
oOe[ ror retrrxd 0q eKre0o0v or ouoXet[oetg geto[ti
rolv no0oAoytxcbv geroBol,tbv rrov nveug6vtov Kot rrlq
on6Qpo€nq rov qepoyoy6v.

Boston Veterans Administration Medical Genter, Bo.
ston University Pulmonary Center and Boston Univer-
sity and Tufts University Schools of Medicine, Bo-
ston, MA.
lTapouotdot1Ke oro 23o Erryorc Zuv66pto rqq Etotpe{oq,
KALwx4q xat QuotoAoyr'og r4g Avonvo4q $.E.P.C.R.), Aei-
va, 22 louv{ou, 1988.

Xp6vro ppoylirrdo Kor eUO0onUo

Optop6q qC Xp6vnC 9poyxft6aq

Xp6vto 9poyX(u6o op((erot xl,tvtrd oov prlXog no-
poyroyt169 dyvcoorrlg otrrol,oy(og Kot TIou 6ev oqe[tre-
rqr oe QuUor(trron r1 oe xopx[vo rot o ono[og undpXet
yro ;reydtr1 Xpovrxrl nep[o6o' orlv r],tvtxr1 npd{q 0e-
ope(ror 6rr our6g 6ropxe( neproo6repo qn6 Uto6 Xp6-
vo yro 2 Xp6vro.

Optop6q rou eqouonparo;

EUQ0onUq op((eror q xordorooq rov nveug6vcov
nou XqpoKrnp((eror on6 ovrbgotrl xor p6vrprl 6tdroorl
rtov oepoyoyrilv nSpov rov rel,rx6v BpoyXroA[ov ror
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nou ouvo6eUeror on6 Kqrqorpoen rov rorXcogdrorv
Xopig npoQovrl (vrrror;. H xoroorpo<)r1 Oeope[ror oov
pio ovopor6;ropQn q0€non rnq UopeoAoy(og rtov ovo-
nveuorrxrirv oepoyoryrilv. H ouvr1Orlg popeoloyio rou
porpu6(ou Kqr rov ororXe(<ov rou e(vor 6roropoyg6vrl
q pnope( vo e(vor re)\eiorg xoreorpop6vrl.

A n i p eo 4 e trtQ u orl p aroq,

To eprQ6orlgo 6Xer 6rorpe0e( oe 6rorp6pouq r0noug
pe pdo4 rrlv evr6nrol rrov Btroprirv oro nveupovrx6
porp06ro'''. To xevtpoloBrdrdeq eUOUonUo opXi(er o-
n6 to ovonveuorrrd BpoyXr6trro, qo(veror oro x6vrpo
tou porpud[ou xor oe 6Aq rrlv roprrl tou nve0govo.
KevrpotroprcilSeg egq0o4pro e[vor o rUnog rou Krvrpo-
porpudroro0 egquorlporog nou nol,6 ouXvd ouoler(-
(eror ge ro noporero;.r6vo xdnvrol.ro. H ronrx1 6rdro-
on rov ovonvtuorrKti:v Bpoylrol,[rov xor rtov fiopoKer-
pr6v<ov xu{rel,(6cov, nou ouXvd ouvundpXouv Kor ou-
tr69, SXer oov onor6treogo rnv ovdntu[r1 UrKp6v eu-
oqLfdov oto x6vtpo rou porpu6(ou. Aur6g o rUnog
rou epquorlporog evron[(eror xup[rog oro dvro rpnUo
rou nveUpovo.

I-lovAoBr<i:6eq e[QUonpo Xopoxqp((eror on6 6rd-
rooq 6trcov rov ovqfiveuorrKd)v oepoXcilprov rou 6eu-
repono0o0g AoBr6(ou xor e[vor o r0nog rou e;r<puorl-

Uoroq nou ouvundpXer ge 6trtrerqU4 rnq ol0o-1-
nporedoqg. Aur6g o r0nog rou egquorlporog re[ver
vo e(vor neproo6repo ooBop6g orrq pdoerg roJV nv6u-
;r6vrov nopd ortg Kopu06q. Ileprqeprx6 porpudro16
e[Q0onUo e[vor yvolot6 oov nopodroQpoyporrx6 4 u-
noune(cororrx6 egq0oqgq Kor evrori(eror xord ;rr1-
Koq roJV rvro66v geooloBrdroK6v 6roQpoygdrov n
xdrco rou une(ox6ro. I'lopd rqv Unop(r1 noAArilv enr-
QqverqKdlv neproXcilv pe ronrx6 ooBop6 eUQ0onUo, o
un6l,otnog nve0povog ouXvd ovonl,lprbver oftoq <b-

ore n nveuUovrrrl 
^erroupy[o 

vo e(vor ouoroloyrxrl r1

oye66v Quorotroyrrrl. Aur6g e[vor o rtinog rou eUQu-
orlpotog oro ono(o oQeheror o ontr6g qr0v[6roq
nveugoOdrpoKoq oro veopd dropo. [leproo6repo on6
Svog rOnog tou egquo1porog pnope( vo Bp(oxeror o'
6vo nveUpovo. KoOrilg ro eUQUonUo y[vetor npoo6eu-
rrxd oopop6repo, xoO(orqror 60oxoAr1 q rordto[r1
rou o' 6vq on6 rouq nopondvo rOnoug rou epquorl-
Uoroq nou ovq06penKov.

Afiyvao4 qq Xp6vruq Bpoyyfttiaq Kat rou eUQuoi-
paroq,

H Xp6vro Bpoyxirr6o prnopei e0xo)ro vo 6royvtooOe[
perd on6 npooextrxrl trr1Q1 tou roroprro6. To epq[o1-
po efvor pr(o oltroyrl oq 6o;14 rov nveug6vov Kor

Xperd(eror oKuvoypoQrxr; onerx6vron yro rnv orprBq
6tdyvrr:oq. H ontrrl oxtrvoypo<p(o Orilpoxo 6ev e[vor
noi,0 euq(oOr1tog 6e(xqg yro ro oxon6 our6, ener6rl
or petoBoA5q rov flveuU6vov nou orpeilovror oq 6rd-
roorl'ro:v oepoXrilprov 6ev 6Xouv opX[oer vo y[vovror
egQove(q, exr6g ov n BIdPn e[vor no)\0 oopoprl rou-
AdXrorov oe Uro ewonrop6vq neproxn rov nveup6-
vov. H o{ovtxrl togoypoQ(o e[vor neproo6repo
euo(o0qtqo't oltrd yevrxd n Xpnon rnq yrq ro oxon6
out6 6ev 6rxorol,oye[ror. Aev e[vot ouvrlOog 6uvor6
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orov oKrrvo)\6yo 11 orov xtrrvrx6 yrorp6 vo Kororq-
fouv ro epQ0onUo oroug 6torp6poug t6noug 6ruv o o-
o0evrlg pp(oxeror oq (oq.

Oprop6q r4g CoPD

An6 t6re nou q Xp6vto BpoyX[rrdo Kqr ro epe0onUo
6ev Oeopotivtor orr(q yro ovrxov6tqro 4 yro Odvoro ex-
169 ov 64groupyorioov on6qpo[q oepoytoyrilv, xor o-
n6 r6re nou ro eUQUonUq e(vor 6rioxoi,o vo 6royv<o-
o0e[ ev (or1 U6Xpt Trou vq y(ver oopop6, o 6pog 1p6vro
onoQpoKrlK4 nveupovtxn v6oog efxe opx[oer vo y(ve-
ror xup[rog yvcoor6g. l-ro nopd6erygo ro 1984 ortg
HnA 65.536 odvoror one660qoov orrq qnoepoxilx6g
nveugovond9eteg, 5,4oh one660r1oov or1 Xp6vro
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E1.1. :14po lp6vrog onoqportrxr;g nveugovrxfg v6oou.

Evo Un ovotroyrxd drdypogpro Veyn 6e(XveL unoopd-
6eg rcov ooeevdlv pre Xp6vro ppoyXittdo, eUe0onUq
xor do0po oe rperq entxoAunt6gevoug xrixAoug. Or u-
noopdDeg nou Bp[oxovtor evt6q tou op8oycov(ou 6_

Xouv on6qpo[r;. Or unoopd6eg nou nepLxtreiovtor ev-
rdg trlg enrqdverog tou oXe6roypd;rgoroq fiou [epr-
BdL,leroL qn6 torviq nou or<Ld(eror Drltrcivouv COpD.
H unoo;rddo 9 e[vor oo0eve(g pe do0po ;re ntrr]pr; o-
rt60pqEn rtov oepoyoyriv nou e(voL ondtruro ovtr-
orperrrl 6ev 0ecopo0vtor 6tr 6Xouv COpD. Or oo0e-
ve[g r<rtv unoo;rdbov 6, 7 xoL 8 6Xouv cvclorpe(rrU6rn-
ro rqq qn6epo(r1g trov oepoytoycOv pe Xp6vto nopo-
yoyrK6 BrlXo 11 egprio4;ro; our6 e(voL 60oro),o vo (6-
perq Ue peBor6rqro noroi ooOeve[g o; our6g rrq u[oo_
pddeg 6Xouv unoxe(gevo doOpo rl xord n6oov 6Xouv
ppoyXLxrl unepovrr6poortx6t4-ro oov enLntroxrl Xp6-
vrog BpoyXitt6og f, eprguorlpotoq. llotrAoi ooOeve(g
nou onqrroUv rorpLxrl Oepone[o yro tq v6oo roug ovr]-
Kouv orrq unoogd6eg 5 xqt 8. Ao0eveig ttov unoopd-
6tov 1 r<qt 2 6ev 61ouv on6Qpo[n rtrlv oepoyroyrilv nou
roOop[(etor on6 q oX6oq FEV. 

^ 
otrtrd 6Xouv xtrLvL_

Ioriq I oxrLvo),oyLxorig Xoport"rlpeq qg Xp6vrog
BpoyXitrdog rl tou epquorlporog ovr(otoLXo (ovor0_
natorl xor6nrv o6e(og qn6 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).
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ppoyX(tr6o rat 20,2o/o ovoQep6vrouoov oro eUQ0on-

Uo Kqt 74,4oh ovoQ6pero 6rt oQeilero otq COPD xot
mrg ouvo66g rotoordoetg". flopd qv eupe(o Xpnon
rou 6pou COPD 6ev un6pXet yevtxd 6vog optop6g
ilou vo e[vot onodext6g.

Xp6vro ortoQpoKrtK1 nveugovtxrl v6oog Unope[ vo
op((eror oov g(o xotdotooq nou XqpoKrnp[(erot on6
rqv Unop[r1 Xp6vroq BpoyXitt6og xot epquorlgotog
Kor nou o6r1ye( ot1v ovdnruEn tr1q on6Qpo[r1g rov o-

epoyrrlycilv. H on6rDpoEn rov qepoYoytilv 6ev elvot u'
nolpeorrxd nopo0oo oe 6Ao to ord6to rqg xotdoto'
onq ouqq. H on6QpoEn pnope( vo e(vot peptrdrq qvt
arpenq (:X. 1).

Ao0go e(vor 1 Kctrooroon exe[vr1 nou Xopoxqp((e-
ror qn6 rqv o0!qor'1 rlg ondvrrlonq rtov oepoytrlytbv
aro drdrpopo epeOfopoto xot on6 t1v nopouo(o eu'
pe[og xor 6reonopp6vqg or6voolq rtov oepqYoY6v, n
ono(o )rrivetor e(te out6ptoto e[re petd on6 Oepone(o'

Ao0eve(g Xropiq vo 6Xouv oupnrdlporo rnq Xp6vtoq
ppoyX(rr6oq r1 tou epquonUoroq Kot rou nopouotd'
(ouv nArlpq ovoorpeQt;t6rnro rng BpoYxrxnq qn6'

Qpoqnq ;rnope[ vo evtoX0o0v orrlv rorqyop(o tou d-

oOporog. Evog npoxttx6q tp6noq e(vot vo xotordfou'
Ue rouq ooOeve(g tcrrv ono(ov ro doO;-to Xopoxqp((e'
tot on6 Un nAnpn ovoorpeqrtlr6rqto ttov oepoytoytbv
oe unoo;rd6o qg COPD, enet6rl e[vot o60voto vo 6to-

Xcopro0oriv ro dropo outd on6 to dto;to to onoio 6-

;1ouv Xp6vro FpoVXitt6o Kot egQ0onUo xot nopouotd'
(ouv nArlprl ovoorpeqJtp6tqto. '

Ao0eve(g ;re on6Qpo[r1 oepoycoytilv nou o<peil,etot
oe voorlporo yvtoor1g otttol,oy[og r1 er6txrlg noOoy5-
verog r6toto 6nolq n xuottxrl ivcoon n ono<ppoxttxrl

Bpoyxtotritt6o, 6ev 0etoporivrot 6tt 6Xouv COPD. Ei'
vor epqov6g 6tt ot unoo;td6eq tnq Xp6vtog FpoVX(tt-
6o9 xor rou egquorlporoq nou oupnepd\opBdvovtot
rdro on6 rov 6po COPD Xtrlpiq vo nopouotd(ouv o'
n6rppo{1 rov oepqyoytbv, e[vot ev6to<p6pov vo )rop-
pdveror un6rfq 11 otttotroyio, 11 no0oy6veto xot 1 np6'
l\nrl.rn, oAtr6 6ev eivot oqgovttx6 vo loprBdvetot un6'
rlrn n ue(<rlon qg Aerroupyrxrlg egeopeiog, q ovtxov6-
rr;ro, r1 0vr1otp6tr1ro.

MeA6r4 r4q o16oqq pero[0 xonvio;rorog, noOoy5'
verog rov nveu;.r6vtov rot on6rlpof4g oepoytoydrv

YndpXer pto toXuprl d\tvtrrl entdlptotroytxtl rot no-
0oAoyrxrl 6v6er[r1 nou 6eiXvet 6tt 11 en[ poxp6v Xp6'
vov Xprloq xonv[ogotog otyop6rtcov e(vot o nto onou'
6o(o9 nopdyovrqq nou go o61y1oet orrlv ovdnrutrl
qg COPD Kor orrlv on6<DpqEn rov oepoYoytirv. Aev
eivor yvoor6 or6po ytot( ro 15% U6vo rov Konvt'
ordrv ovonrUooouv to otivdpopo our6.

Yndplouv oripqureq duoxotr(eg yto vo ono6oge(
;rio xoOoprl etx6vo rov ouv06rov ouoXet(oeov Uerq'
{0 roroptxorj . xonv(opotoq, ntrr1po<}opttilv nveu govt'
xrlq Aerroupyioq xor qg noOo)\oy(oq t<ov nveup6vtov
Kqr rtov oepoy<oytitv.

Ie e[6tooq nveup6vcov getd on6 veKpoqr(o ro toro-
prx6 xonv(opotog xot6otrl 6uvot6 vo ppe0ei p6vo o-
n6 to ople[o ttov ooOevdlv r1 on6 toug ntrr1o(ov ouY-
yeveiq. Ot 6yxor tov nveug6vo)v, ot ouolet(oetg
nieoqg-6yxou, or ouoxer(oetg po1g-6yKou Kol ro lests

nou e(vqt euo[oOr1to Kot XprlotUoTlotoUvrot Yto rrlv eK-

t(Unon rqg trettoupy(og rcov Urxpdlv oepoytoytirv pno-
pe( vo y(vouv petd Odvoro oe tdrotoug nveripoveg otr-
trd out6g ot perprloetg pnope[ vo 6toQ6pouv ov ouY-
r<pr0o0v pre rtg getpfoetq flou 6ytvov xotd rr1 6tdpxeto
rnq qonq. Kl,rvrxd Kot OuotgloYtxd 6e6op6vo gnopei
vo y(vouv petrtrovrtrd oe ooOeve[g nptv rnv eyXeipl-
orl Kqr ovotoptr6g Uetr6teq gnope[ vo y(vouv oro rpd-

Uoro rou nve0povo nou 6Xouv oQotpe0e(. H 6uor<oL(o
e(vqr 6tr pnope( vo undpXouv trdOn enetdfl e[vot ne-
propro;rdvo ro tprl;ro rou nveuUovtxoti torof nou 6to-
ti0etqr.

M[o np6oqotq preA6q 48 oo0evcilv nou n60ovov xo-
rd rq 6rdpxeto qg petr6tnq oro National lnstitutes of
Health lntermittent Positive Pressure Breathing (NlH-
IPPB) xord r1v onofo 6ytvov ouoXet(oetg petof0 ttov
no0otroyrxtilv peroBotrtitv no u fiqporq prl Or1xov oro uq
nveri;loveg xord rq vexporf.r(o pe nporlyo0peveq ouY'
revtp<oOe(oeg xAtvtx6g xot Quototroytx6g ntrlpo<po-
p[eg rolv nveup6vtrlv ourd)vo'''. Ar6un xot r1 pretretrl

ouul 6Xer to petov6xtqpo 6rt to Qdo;to tr1q oopop6rn-
roq rnq v6oou e[vat neptopto;t6vo enetdrl 6trot ot o-
oOeve(g xot6)rrlfov ort6 n Ue oopqpn qndQpoEn. TIop'
6troug ouro0g rouq replopto;rorig e(vot epqovrlq n et-
x6vo rqg oriv0eqg ox6onq prero[rl nveugovtt<ti:v tret-

roupyrxrilv ovopoAttilv xot ovcol.td\ttitv or1 6ogrl tov
oepoytoy<ilv Kot rou nveupovtxoti nopeyX0ptotog
oroug ronvrot6g.

Aiyeg ntrqpoqop(eg 6rqt(0evrot Ooov oQopd rq d-
ro[o Trou 6Xouv 6rd<popn Xpovrrn nep(o6o xonv(opto'
roq Kor nou xupo[vovtot on6 A(Vq 6tlrq noAtrd Xp6vtq.
Yndpxouv 6ro06otpeg nAnpoQop(eq yro ogd6eg pe pt6-

tprq n oogopn on6r}pq€n oepoytoytilv. Aut6g ot nopo-
n6vo nl,rlgoQop(eg ovtovod\o0v oe 6toQopettxrl ov'
ron6xprorl rov ot6;tcov oq goxpd nep(o6o xonv[o;ro-
Toq Kot pe xov6vo tp6no 6ev owtnpoocone0ouv rl Qu-
oroloytrrl eE6ItEn qg COPD.

IIoOoAoyrxfl ovoropio r4q COPD

Or peroBo)\6q rou Tlopor;po0vtot orouq nve0po'
veq rtov xonvrotdrv e(vot Xprlor;ro vo 6tot<pt0o0v oe
rperg (cilveg: xevtptxo( oepoytoyoi n 9p6VXot, ot flept-
qeprxo( oepoyroyoi n 9poVXt6)ttq Kot ro nveupovtx6
nop6yXugo.

Bp6yyot

Or xonvror6g 6Xouv geyotrUtepoug ptrevvoy6vtoug
o66veg on6 roug p1 xonvtot6q qtrtrd undpXet epqo-
vrlg enrxdAuqrn oro U6Ve0oq t<ov o66vtov peto[O xo-
nvrouilv Kot Url Korlvtor<ilv. Otqv ppoyXtrt6txol xot prl
ppoyXrrr6txo( od6veg e[erd(ovtot 1.to([ to p6ye0og
rrrlv Bpoyltxrilv o66vo:v e(vot ovopot6UopQo Korqvt-
p1g6vo. Ardtooq tou outro0 rcov o66vrov xot getonAo-
o(o rrov troyqvoer6dlv xuttdptov e(vot ouxvq'''. Yndp-
Xer 6ui0non on6 0leypovril64 x0ttopo Un ertKpo-
ro0oo".

Bpoyxt6An

Or roroAoytx6q Uetopotr6q nou nqporqpo0vtot otrl
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UeUgpdvn rtov Ppoyxrol,(ov ro ono(o 6Xouv drdperpo
(2 mm Kor rtr ovoflveuonrd BpoyXr6Aro nou peprxrlg

9op6q ovorp6povtot oov grxpo[ oepoyolyo[, e(vor o-
[eroo1 geiotro ;reyoAritepeq orouq xonvrorrlg on6 tr1v
oUd6o oriyxproqg rov Un Konvror<bv, oAtrd undpler e-
n(o4g ;r(o o[r6loy4 entrdtrueq gero[0 rrov 6rjo opd-
6cov. Or ;reropoi,6g fiou ropornpo0wqr oq pe;rBpdvl
rov BpoyXroA(tov e[vot peronAoo[o rrov l,oyqvoerddrv
xurtdprov, QleyLrovn pe enrxpdrqorl rov poxpo<pd-
yov, on6qpofin l6yo exxp[oeov xor^oneA-ero qg o0v-
qqJnq rov xur.l.retrt6 r66v ro rXo pdrrov3'1 2'1 5,1 6.

llopiyyupa

H no0oAoy[o rou eUQuonUoroq ou(qrr104re xdtrr
on6 our6 ro r[r],o 6nog xor or rUnor tou e;rquorlporoq
rqr 6ev 0o ooXotrq0oUpe neproo6repo.

Iuolerioerg perof0 6opnq rot Aerroupyiog oe COpD

Bpdyyot

H oU{r1oq rou gey60oug rcov o66vo:v orouq Bp6y-
loug 6nou undpXer X6v6poq, ooOevdlg oXer[(etor peq pe(arol r1S ponq rou o6po Kor rrlv nopoyoyrl rtov
nrueAov''""'". Aur6 6ev exntrrlooet ener64 q orj{4o4
rou geye0ouq rov Btrewoyov(rov o66vrov 6r;proupyei
puxpo0 Bo0;roti ndXuvorl tou Btrewoy6vou xor or6vro-
on rou oul,ori rov oepoyoydrv. E(vor yvoor6 6rr 11 u_
nep5xxptorl ro:v q66vov 6ev e(vor onopo(rqto vo ouv-
o6e[etot ror on6 q0€rlon rou gey60oug rov o65vcov.
H o6[qor1 rou ;ley60oug rou o66vo ;rnope( vo oQeile-
ror oe ovendprero rou q66vq vo exxp(ver to npoi6v
nou nopdyet, oALd 11 ori[r1or1 rnq rqpoyoynq rnS,
Btr6vv4g prnope( vo ouvundpxa Ue UrKporj Boepor: or:-
[r1oq rou ;rey60oug tou o65vq ov our6g or 6rjo xqro-
ordoerg Bp(orowor oe rooppon(o. Enioqg e(vor ev6ro-
QSpov vo rovrooe[ 6n 1 oo[r1oq rou pey60ouq r(l)v o-
66v<rrv 6ev e(vor er6rxq ondvrnon oe xdxroo4. Aurn n
no0oAoyrrrl ;reropo),r1 noporl pefrol oe nveuUovoKo-
v[rrlor1, ppoyXextoo[o, ruotrx4 (vooq xor dtrtro nveu-
l.tovtxd voorl goto''o.

E(vor ev6roe6pov 611 1 perontroo(o r<ov exrprttxdrv
xurrdptov e(vor ovdl,oyl qg o0fqonq rou pey60oug
r<rlv BpoyXrxdrv q66vov orouq ov0p6noug; fiopqrrl-
pe(ror oroug revrprxo0g evdonveuprovtr<o0q [p6y-
Xouq rov novrrxrbv gerd on6 gro onLrl evdorpoXeror4
evordLofr1 rqg ovOpdrnrv4g ou6erep6qrtrqg, etroord_
onq " Kor dtrAov nporeoo6v rou o_potj 6noq ov0p6nr-
v4g ouderep6ettrqg xo0erliv4g-G,0. tt ptrdpr1 6ev 6q_
puoupye( on6qpo[q oepoyroy<irv.

Bpotlyt6Ato

H np6orloq pe),5q 6yrve ge oxon6 vo 6reurprv[oer
r4v no0oy6verq Kor rrg ouoXer(oerq rnq ge(ololg r1g
po4q rou o6po oe p[o opd6o 37 or6prov ue prrrprl q trre
ltop(g on6epo{r; oepoyroyrilv. Auro( e(1ov FEV. ro
75oh :lr1q npoBtren6;revqg r; xor ;reyotrOrepr1,r. Tq &to-
go rlrov r;Arx(og 42-lB eubv. Hrov 20 xonvror6g, 2
npoqyo0pevor xonvrorrlg xor 15 prq ronvror6g. To e;r-
QUonUq rlrov rlnro pe pr6oo 6po + SD o0prq<ovo Ue rov
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n[voxo Bo0;rotr6yqonq 3,2 + 4,4. H 6trr1 noOotroy(o
nou xotoypdeero nqpqrnprl0rlxe 6rr rlrov ;reyoA0re_
9n olrl gepBpdv4 nopd mo ovqnveuoilKd BpoyXr6-
Aro. H eooreprxq 6rdperpog rov pepBpovoer6rbv
BpoyXroA(rov oXer((eror roXupd Ue rrlv rr;rr1 tlg
FIY."F trlg npoBtreno;r6v4g (r = 0,82). Aurl rleoorepr-
xrl 6rdgerpoq rov qvonveuortxdlv ppoylrotrirov oXerG
rf(erot roXupd Ue rnv rt;rd qg FEV.o/o rnCnpogAeridU6-
v4g (r = 0,79). H Koroypoen nou 6ytve yro 6,rr oqopori_
oe rrlv evt6nror; rnq eleypovrlg, nopor4pr1O4re 6rr
ro dro;ro nou e[Xov FEV, < 100% r;g npoplenOge-
vnq n Q^eypov4 4rov ;reyoAUreprl oro pregBpovdrdrl
Kor ovonveuorrxd BpoyXr6trrq oe oXdo4 pe exefvoug
nou e[Xov rrp4 FEV, > 100% r4g npoptren6gevrlg. l-lo-
ggtnpn04xe ooOevflg ouox6uol pero(ri r4g u;rr1g trlg
FEV, xor rqg getonAoo(og ra:v troy4voerbd:v rund-
pov rov gegppovoerddlv BpoyXrotr(cov (r = 0,52) xot (_

voo't1q $ =0,42) Kot rov UoKpoedyov nou Bp(orovrotew6g rou ouAo0 rov ovoflveuouxcilv ppoyXrotrirov
(r = 0,41).

Ie pio pretr6q rou Cosio Kot roJV ouvepyotrirv,.,6y,_
ve exr(g1oq qq no0otroy(og 36 nveupr6vorv xor Aopdrv
on6 Xerpoupytx4 e{o(peo4 A6yco govrlpoug 6iou.
l-lpoeyyerprlrrx4 ext(prqoq rnq nveuUovrxqg trerroup_
y(og 66er[e 6rr q on6rppo(4 r<ov oepoycoyrilv exte[ve_
ro 

_oe, 
ooBop6r4ro, on6 ei,oepoti 6ro9 ;r6rpLou Bo0-po0. Otror or oo0eve(g qrov ronvror6g r1 npoqyo0pre-

vor Konvtor6g. Aev un4pXe ouoX6rrorl o0te liero{Urou poOpo0 rou xonv(ogorog o0re rrlg ;reiooqg tr1q
porlq rou-o5po n rnq ooBop6rqrog rqg otrrxrlg noee-
Aoyrxrlg BIdPnS rou Kqrqypd<pero oto ge;rBpovcir6rl
BpoyXt6trro.

- O.po0p6g qg ooBop6rnroq rov no0oAoyrrcbv oi,_
troyrirv oXer((ero ;re q oX6or1 FEV/FVC, 14 preyiorl
peoo,eKtrveuorrx4 porl, q Xo prlrrxdrlro oUyxtrerorlq,
rov 6yxo orov ono(o 4 po1 rou o6po xor rou qtriou'r1-
tov [or1, Kor rn Odon lll tqg xo;rntilqg nou etrogpdvero
perd on6 6xrrAuoq o(<ilrou ;re g(o ovonvorl. To dro;rorq ono(u e[Xov eAdlroreg no0o],oyrx6g preroBoA6g
6rolrop((ovro qn6 ro neptoo6tepo euorotroyrxd dro_
Bo rnq opddog on6 q Xropr;rrr<6r1ro oriyrierorlg ror
rov 6yxo orov ono(o 4 porl rou odpo xor rou r;Aiou 4_

1oy ion. Eror q ooBop6rrpo rov no0oAoyrxrilv Btro_pri:v oro BpoyXr6trro oXer((eto ;re rr1 oopop6t4ro rou
epquo1porog. fe 20 dropo, rolv ono(o:v ro eUOUonUo
e(Xe emrpr;0e(, unrlpXe o[r6troy4 ouoX6rrorl ;rero[0
tr1q BIdBrtg r4g geprBpdvnq rov BpoXrotr(cov Kor rou
nivq11 po0;rotr6yqonq rou eprquorlproroq (r=0,67,
p <.0,0!, r; ouoX6rro4 xord Spearman unotroyioOqxe
on6 ntrqpoqop(eg rou n[voro 3, ovoeopd 13).

H gerd 0dvoro getr6rr1 rolv nveup6vrrlv 4g'or6pr,cov
nou e(Xov ouprneprArle0e( or4v opd6o preA6qg NIH_lPlB nogoouord(eror U(o ogd6o ;re oo'Bopq
on6qpo{4'''. Aurd ro dropo eiXov;rerprloer rrlv nveu_
1-rovtxrl to_ug Aetroupy[o oe xovovrxd geoo6roorrlporo
xord rr1 6rdpxero rnq (onq roug. To ege0onUo nrovyevrrd_ooBop6 pre 96oo 6po po0ptotr6y4o1g 62,5, 6-
nou 4 6ropd0;uo4 1rov eupe[o on6 5 dcog SS. O eley_
Xoq_rou eprquoqllorog 66er[e pdrpreg ouoXer[oerg ge
ng 6orrpoo[eg rng ;re(coo4g rnq ponq rou o6po 6n<,lq
e(vor 11 FEVI/FVC. Aev unrlpXe xog[o o16o11 prero[0
rtov r(oroypoe6v rou ;reyd0oug rulv ppoyXrxcilv o66_
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vtov Kor rnq ofuKnq roeoloyrKnq BIdpnS rcov preprppo-
vro6rirv ppoyXrotr(rrlv r1 ev6g eK rov ororXe(ov rouq Ue
ev6e[[erg trlg pe(oo4g rnq ponq rou o6po. Or e[orp5-
oerg ourtilv rlrov pr[o ooOevrlg ox6on gero[0 rov 6oxr-
l.roouilv qg pe(cooqg rnq ponq tou orlpo Kor rrlq ovo-
troy(oq rov BpoyXrol,[<r:v pre ordprerpo prr<p6tepr; rov
400 nm ror ev6g 6e[xrr1 KorqorpoQnq rov ovotrveu-
otrxcirv I poyxrotr(rov.

E1tQ0o4pa

H ovoAoy(o rtov Kqnvror<iv nou ovonr0ooouv ;16-
rpto 6tog ooBop6 spQ0onUo e(vor 1.uxpr1. Aur6 tpoive-
rot oe p[o ouyxevrporp6v4 oerpd 66 or6puov, rlArxiog
40 r<oL peyoAUtepor pre prorpO roroprx6 ronv[o;rorog
oe Tperq oerpeq nou^erxov ovoxorvtrroe( xor onerxov[-
(ovror oro oXrlpro 2 ''-'*. Aurd ro dropo e[Xov ouyrev-
rpto0e( ri 6r6tr outo( e[Xov unoore( Xetpoupyrxq oqo(-
peor[ rou nveOpovo tr6yco povr;pouq nepryeypg;rp6-
v1g ox(oo1g, ouvrl0cog gpovxoyevdg ropx(vcolro'"''", r1

ouro( eiXov neOdver exr6g vooor<ope(ou on6 pr1 ovo-
nveuorrxrl v6oo xor e[xov roroprx6 xonv[oproroqlz. H
pe[c,lor1 rnq ponq tou o6po 6ev rlrov ro npoe[dpXov

O 5{O ls-rc 2530S-60 GAO &+ O 5-1O i5-2O 25{ 45-6065-& &+

BAOMOAOTH:H EMOY:HMATO:

21. 2. EXe6roopr6g ouXv6qtog xotovop1g. H oproteprl o-
rierx6vrol 6Xer unotroyro0e( on6 to 6e6op6vo 66 eni
goxp6v Xp6vov xonvrotrilv fiou ouyxevrpril0rlxov on6
pe)\6teq nou eiXov 6rlgooreu0ei''''". Aur6g ot oerp6g
neptl,oppdvouv 41 rqnvror6g t<ov onoicov or nve0go-
veg pe)\eqer1xov perd on6 )qe_LpoupytKn oeq(peon
povrlpoug nveugovrxori 6(ou'o''* xot 25 xqnvrordlv
trov oiro(ov or nve0goveg Xprlorpronorrl0nKov orn Ue-
L6tq 616rr ouro( n60ovov orQv[Qro 6(<,t on6 ro vooo-
xope(o l,6yro Url ovofiveuorLxrilv oLrrcirv. H onerx6vLorl
6elrd unol,oyioOrlxe on6 ro 6e6og6vo rcov 43 qoOe-
vcirv nou n66ovov on6 ooBoprl on6gpo[q (FEV. 

"%npoBl,en6pevog g6oog 6pog 30,9 oxdlo po0Uol6!rt-
onq 11-57), evcil ouro( rltov otrlv o966o ;re,7\6t19 NIH-
IPPB'u. OAor rlrov xonvror6g r1 nporlyoripevor Url Ko-
nvrot6g. O p6oog 6poq r1l,rx(oq rpov ouyxp(orpog oe 4
opd6eg: 62,5, 58,4,60,0 ror 63,6 Xp6vro. lroug 66 xo-
nvror6g or ono(or 6ev enel,6yrloclv yto rnv on6epo[r1
rov qepoyoytitv,S0,2o/o eiXov Bo0;rol,6yr1oq rotd pa-
nel 20 11 )\Ly6repo. Iqv opd6o IPPB p6vo 2,3o/o ei76
po0goi,6yqor1 xord panel 20 r1 i,ry6repo ror 53,5% eG

Xe po0pol,6yr1ol 65 11 geyo,\0tepo. (Avonopoyoyrl
xqt6nrv o6e(oq on6: Snider G.L.) (Chronic obstructive
pulmonary disease: a definition and implications of
structural determinatns of air - f low obstruction for e-
pidemiology. Am Rev Respir Dis 1988).

otorXe(o. To 4/5 ourorl rou ntrr10uo;ro0 eixov Fo0p6
euouonuqrog 20 n urrp6repo [e KI[uoKo g6rploqg o-
n6 0-100. Enioqg oro oXrlpo 2 undpXer q o{rotr6y4or1
rou egQuonUcrroq rtrlv or6puov nou n5Oovov on6 oo-

Bopri on6qpo[4 orrlv opd6q Uetr6qq NIH-|PPB1o. >'
ourrl rrlv oprd6o 11 ovoAoy(o rcov or6porv pe ooBop6
eUQuonUo 1rov notrU uQntr6repn'or ileproo6repor o-
n6 roug ;uoo0g eiXov Bo0pr6 eUquonporog on6 65 rot
Ueyol0repo. H qp6oEorn Uel6rn rou Hale Kot rtrlv
ouvepyorcilv rouzu Kor npoyev6orepn Uel6rn rou Mit-
chell xqr ouv.'', eiXov rorol,r;[er oro oupnSpool.to 6tt
ro eUQUonUo e(vor q xup[o p^dpn nou oKolouee( qp-

y6repo rn COPD.

Arctaory6tyru xat epQ0o4 pa

H droroorpr6rnro rov nveup6vrov ou[dvetot oto
ooBop6 eUQ0onUq. EvdroQdpov e(vqr 6n oro puKpoti
po0pro0 eUQ0onUo ro ono(o unoloy(Eeror o0Uqcovo

Ue rnv xtripoxo Bo0;ro-A6yr1o1g, q 6torootp6rlro e(vot
ovdtroyo ouflp6vr1"'". Aogpdvovtog un6r.l.rr1 rrlv no-
por1p4oq oe pr(o UovoypoQ[o 6tt 11 6totootp6rqro
rov Ur.Kpo0uoqA(6ov rou KevrpoloBuirdouq eUQuon-

l.rorog e(vor purp6teprl on6 exefv1 rou r[uotoAoytxo0
nveUpovo r<or nol,ri pxp6repq on6 roug nveUgoveg
nou nepr6Xouv our6q'", yevvdror 1 ev6toq6pouoo e-
pdlqoq yro ro Unxovrop6 t4g Ue(toonq rnq 6roroorp6-
rnroq orn COPD. H 6roroor;r6rnro rou ouv6l,ou tcov
nveuU6vov e(vor ;r(o xo0oprl U6rpnorl, Trou ovrtKoro-
nrp[(er ro olyepprK6 d0poropo rc,JV entQovetcilv 1.to(i

Ue rouq 6roq6pbug Bo0gotig geropotr4g rllq 6toroot-
pr6rqrog orov nve0Uovo. O Saetta ror ouv.'" 6Xouv rre-
prypdQet np6oqoro 6roron6g orl ouv6Xeto rou rot-
X6gqroq rov Konvrorcirv xor 6rr our6g e[vot neptoo6-
repo ouXv6g on6 exe(veg rov Url Konvror6v. Aut6g ot

BIdBeS e[1yo0v rnv o6qnon rnq 6rorootU6rqtog ttov
nveug6vrr.lv rov Konvtortilv ;re rlntou Bo0pro0 EpQ0orl-

uo.
Me[oor1 rnq 6rorootU6qrog rpo(vetot vo e(vot n qt-

r(o qg on6QpoEnq oov onot6Aeogq oUUnroorlq rov
puxprilv xor nroXd unootrlpt(opt6vtov oepoycoytilv. E-

nrnp6o0ero ltov yvroor6 on6 notrtrd Xp6vto 6tt to eg-

QUonUo orov dv0prrrno oQefiero oqv ondlAero rnq
o0voqJn q r ov ru rf 

_e-1, 
rd t xtilv ro tXtrl lldrov oro ovonvtu -

orrxo ppoyXr6)\ro'o. H xoroorpoQn rov PpoyxtoA(tov
6Xer oov onor6treogo xqt nt0ov6v oupBd),et orlv on6-
Qpoqn rcov oepoyoryrbv. H roroorpo<pr1 UTIope[ vo
npo6ro06rer oe QleyUovn to BpoyXt6lto. Me out6 ro
ouoXertop6 epe(g 6Xou1.re 6ei[et qn6Aeto qg oUvo-
qJnq rov xurlretrrdrxrilv torXoprdrov oroug ruQel,t6t-
xo0g odxoug oro novr(xro nou e[Xov ooBoprl on6Qpo-
[q 1 ono(o oQe[Iero or4v o0[4or1 qg noyxpeottxrlg
etroordoqg nou xdver eUQ0onUq.

Ene[4y4o4 rorv no0or[uoloAoylxdrv o;lrioeorv oe
COPD

Ot ouoXer(oerg gero(0 trov no00troytxtiv peropo-
Acilv nou noporqporlvrot orouq nve0goveg xonvtor6v
Kor rl nopouo(o qq pre(cooqq rnq ponq e(vot o0vOeteq.
EUe(q 6ev 6Xoupe 166o yro rtg otr(eg rnq Ueroplnr6rn-
roq ornv ovron6xproq rov KoTlvrortilv pe nop6ptoto t-
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oroprK6 Kqnv(oporoq. Aurd 11 preroBl,rlr6tqro gnope(
vo ovrqvoxid rrq 6roQop6q tr1q euoroOqo(og rou fevr-
oto0, olJrd pnope( en(or1g vu qvtovoxi6 q 6uoxotr(o
vo ),1q0e( pe oxp(Bero roroprx6 xonv(o;rorog. Eniorlq
pnope( vo undpXouv 6roQop6q or4 66o11 tou xonvoti
ttov rorydpcov fiou Trqporrlpe(ror A6yro 6roQoper.rxtilv
nopol.ultprrtv 6iloq 6roQoperfKn nor6rr;ro xonvoU r<ot
6roQopetrx6q tp6noq eronvorlg xonvror<irv. Av xot e-

Ueig yvropi(oupre 6rr o Xp6voq nou onorte(tor yro rnv
ovdnrufiq qg ooBoprlq ondqpqEng efvor ;roxp6g, 6-

XouUe triyq yvdlo4 r1 ovrilqQq qg drdpreroq rou Xp6-
vou fiou onorre[rqr yro rrlv ovdnru{r1 rov 6rorp6pcrlv
noOol,oytxrilv ororXefov nou ouv0Srouv tr1 COPD.

Or o0vOereg ouoXer(oerg pero{U rov no0o<puoroAo-
yrxrirv pretoBo)rrbv rqg COPD qo[vovror xoi,0tepo oro
pq ovoloyrx6 6rdypo1i1.ro Venn (oXrlgo 3) oro ono[o or
unoopd6eg npo6pXovror on6 rqv entxdtrurl,rq rov Ue-
ropotrcilv Trou noporrlpo0vror oroug Bp6yXouq, ppoy-
Xr6trro xot nop6yXu1.ro. H on6<ppo[q tov oepoy<oycbv
Qoiveror oov p(o enrrol,untog5vrl enuldvero. H o0[q-
on rou pey60oug rrov BpoyXrxrilv o66vo:v, BpoVXrotrC
116o r<or eUQOonUo gnope( vo undpXouv Ue n Xtop(q
pe[coor1 rnq ponq rou o6po ov Kor n q0Enon rov Bpoy-
Xrxrilv o66vrov npoo06per etrdXtoto oov orr(o rqg on6-
Qpoqnq rov oepoyoycilv. E(vor ev6rorp6pov vo rovr-
o0e( 6tr rl npqyUorrK6qro 6trcov rotv ;letrerdlv Booi(e-
ror orrq ouvundp[etq rolv drtroycilv gero(ri Bp6yXrov,
Bpoyxtotr(tov xor nopeyXriUoroq, nou e[vor ooOeve(g r1

nNEyMoN T€txoq 20, TdUoq 2oq, OxrtiBpLoq - Aex6yBpLoq 19BB

g6rpreg, pe 6e(xrr1 ouoX6rtorlg on6 0,6 r'1 trry6repo: 16-
roreq ouoxer(oerg e[4yorjv ;r6Xpt 40o/o tr) preroptrrlr6-
rrlro orov nLr10uopr6. Aur6g or ooOeve[g ouoXer[oerg
unovoorlv 6rr or norrileg otrtroy6g oXer((ovror nepto-
o6repo pe ro xorv6 nopdyovro xdnvtol.ro nopd 6td p6-
oou dtrl,tov orrroi oyrrd:v ouoXet(oeov.

Iro oXrlpo 4 nopouord(eror 6vo oxqUo rtov oX6oe-
ov pero[0 te],rxorj Kor ovonvruorrxori BpoyXroA(ou,
ppoyXrotr(rrdog, egquorl;roroq Kor neproptogo0 rqg
po1g rou o6po oroug xonvror6g nou oqp((eror orrq
6rdQopeg ntrqpoqop(eg nou 6Xouv 6rlpooreu0e( o' ou-
16 ro 05;ro. Orov q ge(oor1 rng ponq rou o6po e(vor o-
noUoo n Urxpn npo6Xer 11 noOotroy(o r<rlv ppoyXro-
l,(cov, 6nou ro eUQUonUo onouord(er. Ie prerp(ou po0-
poU neproptog6 rnq poqg tou o6po q ppoyXroA(rt6o
e(vor ooBop6reprl xor preprxo( ooOeve(g e[eov[qouv
sgQ0onUo grrpoU r1 g6rprou poOgo0. Me ooBoprl on6-
Qpo[n n 9poyxrotr(rr6o e[vor eKoeorlHooU6vl oAAd e-
nrxpore( 11 erx6vo rou ooBopoU epquorlporog. Ax6pro
Kor Ue oopopo0 Bo.0po0 on6epo[4 undpXouv nepr-
orooroxo( ooOeve(g rcov ono[otv ro eUO0onUq e(vor 1.u-
r<p6' ouro( or ooOeve(g 6Xouv rov nA6ov oopop6 Bo0-
96 tetrrxqg 9poyxrotr(rr6oq.

ENAOPIA METPIA :OBAPH

Ex. 4. E[r]yqor1 tov ox6oetov peto{0 pp'oyxroi irrooq, eueu-
o{porog xoL on6Qpo[49 oepoycoyrilv orouq Korrvt-
ot6g. Me eloQpld d Xropiq on6qpo(r1 oepoyroycirv, ep-
90ongo ouvrlOrog 6ev e[vor nop6v ror q ppoyXroL(tr-
6o e(vqr 11 xup(o FIdFn. Me gerpiou Bq0UoU on6epo-
€n n FpoVXLotr[rr6o Xerporeperier xot egqOorlpo pe-
tp(ag ooBop6qtog opX[(et vo 6rqypdeeror. Me oo-
popori Bo0goU on6qpqqn ppoyXro)ritrdog ou[dver
oopopd' egQ0orlgo opXi(eL vo e(vor 4 npo6Xouoo
Bl,dBrl xor e[vor o xupr6repog trOyog rnq Un ovoorpe-
q r g6rrlrog rcov oepoycoydrv.

l-ro vo ouvoqUiooul.re, orrlv nAerov6ulro torv ooOe-
vd:v nou n60ovov on6 fl ge oopoprl COPD ro egQ0on-
Uo emKpororjoe orlv noOotroytxr'1 erx6vo rov nveup6-
VOV.

(%

9e

11. 3. Mr1 ovotroyrr6 drdypopgo Venn rou 6e(1ver trg noOo-
Aoytx6g petoBoA6,g tqq COPD orouq Kqrvtot6g oov e-
nrrolunt6geveg unoogd6eg Bpoylitr6oq, BpoyXroli
tr6og ror epe0orlpo. H oxro(o;r6vr1 enLqdvero [opou-
otd(eL tr;v Unopfq on6<[po[r1g oepoyroyrilv. flqpqrn-
prloore 6tr xoL or 3 nq8oLoyrx6g pretoBol,6g gnope( vo
noporrlprl0oriv pe 11 Xcop(g on6qpo[r1 (Avot0noorl xo-
t6nrv o6e(og on6: Snider GL. Chronic obstructive
pulmonary disease: a definition and implications of
structural determinants of airf loW obstruction for epi-
demiology. Am Rev Respir Dis 1988).
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H Qoupooepidn FeArtcbvet. rnv
ev 6 onv e u pov t xr1 6 t o cpuy n qv q Kot ov 6 1t ovr o I

ro afpo rnq fiveupovtxt1q xuxAoqopioq

Z. Zoxuv1rvog, f. MnoAtonouAog, X. Pouoooq

NEPINHq'H

Me oxon6 vo 6tepeuvqoouFe rn 6p6on rnq Ooupooepi6rlq or4 Q5/Q1 oe_ovopdlnouq,oe ou'

rr1 rrlv xtrtvrxq epyooio piler4oope i oppriloroug pe nogoAoyrxo,ou[qp5vr1 Q5/Q1, nou eilov o'

qiio veeprrn oven6pxero (oAryouprxq d ovouprxrl). Ilpiv xor pero on6 0,5, 1 xol 2 <bpeg on6 rqv

ev6oqA6'gro iopnyqbq ZOO ,i goupooepiarlg, ptrpdooye.rtq nt5oerq rov 6e[rdrv xop6toxdrv

xorAorqrov Kot rqq "*ut ourini oprrlpiog, Onog 
^o, 

rrlv nieorl evorlrlvooqg rulv nveu;rovtxdrv

ip,1o.,bdrr, r4v xop6ror6 nopoyq, rrl 6ro0pqoq Kgr 19 o6pro oiyorog, ev6 unoAoyioope rtg

nveuyovrx6g Kor repreepixeq'oiirbrAoerq ror r4v Qg/Q1. Ie 1 xol oe 2 drpeq per6 rrl xopnyn'
or1, 4'eg/e1'pertirg4re'on it Zd,l + 5,5 (X + Sq oe il,q i q,8 (p < 0,05) xot 18,7 + 4,8 (p <0,05) qvri'

"riiio.-x 
i.b, ouq4grtxe on6 lil t4g oe 132+ 45 (p <0,05) xor 137 + 46 (p <0,05) oe 1 xot oe 2

opeq ovrioiorfto. fr,q un6Aorneg nopo;r6rpoug 6ev nopornpn0nxe xopio orortortx6 o4povrt'

xi piropolrl.lupnepoivoupe 6ri n Qoupooe,i6q pnopei vo peltiroer rqv Q5/Q1 oe opptirorouq

frd bg"i,i veQprxrl oven6pxelo, 6ptilviog nrOovdrg oro nveu;.tovlx6 oyyeio Kol ovol(orov6'l'ovroq

ro oipo rrlg nveupovrrfli xuxfo{opiog. H eni6poorl our4 e[qyeirot rtgovdrg on6 rr1 6pooq rrlq

rpoupooepi6ns ornv o*iio lAropiou rqrv Aeiov puixtbv tvtilv rov nveupovtxtbv oyyeiov'

nNEYMON (1988) 2:80-90

EI:ATOTH

E(vor yvom6 6tr 11 Qoupooepidq npoxoAe( Ue(coon
r4g evdonveu;rovrxqg 6toQuVnS o(gotog (Q5/Q1), 16-

oo oro xop6toyev6-g''', 600 Kctt oro pq xop6toyev6g
nv0ugovrx6 oi6qpo3. Ito npdrro 11 ge[ooq tou ot6rlpo-
roq oQeilerot orrl ;reiooq rnq n(eonq evoQrlvooqg
rov Trveupovtxtbv tptXoet6cilv (PCWP), r1 ono(o oxo'
Aou0e( tr1 Ueitoon tou 6yxou rou KevrplKo0 oipotog
(CBV) I6Vro tr1q 6to0pnonq Kot tr1q o0Enonq rng Xo'
prlrrx6lqrog rtov Qlep6v rnq ouornUottr1g xuxAoqo-
p[qq''o'0. Iro 6e0tepo ci<peOretot en(or1g otqv, 6otto xot

;uxpr1, ge(ooq qq PCWP, q ono(o ge[<oor1 6ptog 6xet

Ueyd n onuooio tr6yo tr1g ou{r1p6v1g 6tonepot6trl-

Mov66o Evrorrx4g Oeponeiog neplQ. fevlKot
Noooxop eiou A04vtitv <EuoyyeAloy6q"

80 NNEYMON

Tog rov nveupovrxcirv rptxoet6citv2'7.
Or Ali xor ouv.'oe nerpoportx6 nveupovtx6 oi6rlpo

pre otrek6 o[0 oe oxri],oug (XoUn]rnS nieoqg) Bprlxov:
o) Itlv o;rd6o tcov oxtiAtov, orouq ono(oug XopnYn-

oov Ooupooep(6r1, n QS/Q1 petcil0qre xot 4 P6O, ou-

[r1Oqxe orrg 2 <i:peg on6 q Xopnynon, evcir nopd]'tr1-
trq n PCWP petdl0qxe. H pe(cooq ouul rrlg PCWP 6Uoq
rltov grxp6tepq on6 ouqv rqg oUd6qq totv oxtil,tov,
oroug ono[oug 6ev Xopqyrl0rlxe Qoupooepr(6r1 rot
oroug ono(ouq oro [6to 6rdoqpo 1 Qg/Q1 ou{dOr1xe
xor 11 P6O, prerdl0rlxe.

p) Ilop6l.roto onotel6opoto en[oqg e(1ov xot oe g[o
oUd6q veQpeKrogn06vrov oxtiAtov, otoug ono[oug
XopnVnonxe QoupooeU(6r1. Enerdrl ot getopoA6g tqg

ffi ffiffiwffiffi%ffiffiw tpYootts.
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PCWP 6ev pnoporioov vo e[qyrloouv rtq Ueropol6q
rrlg Q5/QT, or ouyypqQe(g ouro( un60eoov 6rr or oy-
yerorrvqrrx6g enr6pdoerq rnq qoupooegi6nq ornv
nveupovrxrl xuxAoeop[o 0o prnopo0oov vo e[qyrloouv
ro eupnUord roug. Apy6tepo, rl i6ro oprddo ouyypd-
Ql-cov-, oe oftoUovogtivoug nve0poveg ge nveupovtr6
o(6qgo, enrpepo(cooov r4v d;reor1 qyyeroKrvrlrtxrl eni-
6poor1 rnq eoupooepri6rlg orrlv nveuUovrrrl rurl,oeo-
p[o xor oupn6povov 6rr 11 qoupooeg[dq, nprv gerd:oer
ro trve.uUovrK6 o(64;ro, ovoxorov6per to o[go npoq rrq
Quoroi,oyrr<69 xu QeA(6eg, pr6,orrt rnq oyyeroKrvrlr ixrl g

lnq dpdong xor pei,rrcilver trlv ovro),l,oyr1 tcov oep(tov.
Iro [6ro ou;rnepdoproro rordAq[ov xor opydrepot, re_
x1-rq ptcitvovroq rrq r ponyoU preveg noporrl prloerq rouq
yro rlq geroBoA6g rrg ono[eg enre6per 11 eoupooetrri6rl
orrlv nveuUovrx4 ruxAoeop(o, pe UrKpooQoipeq oeon_
goopSveg pe po6revepy6 uAtx6.

Irtg epyoo(eq, nou npoovoedpenKov, n Xopnynon
rnq Qoupooep(6r19 riyrve evcil ro [veuggvrr<6 oi6qgo
pprox6rov oe e[6trr[4. Or Rusch xor ouv.,o 66er(ov 6rr,
on6 14 orryUn rou ro XqUnInq nieonq nveuuovrx6 o(_
64trro 6xer ntrr1po:g eyrorooro0e(,'11 eoupooepri6q 6ev
npoxol,e( ge(oor1 r4g eg/e1 Kot rou nveupovrrorj or-
6rlporog pr6oro oyyerorrvrlrrrtilv ent6pdoeov orrlv
nveu govtxrl xurAoeop(o.

O_treg or epyoo[eg, nou oeoporjv rnv oyyeroxrvlrrx4
en(6poor1 rnq eoupooepr(dqg ornv fiveuUovtr4 xux],o_
Qop(o, 6Xouv y(ver oe Xoprrltrrlg n(eoqg..nveugovrx6 o[-
61po on6 oleix6 o[U oe oxrj],oug. Aev 6Xouv 6poq 6n-
gooreu0e( ovdAoyeg epyoo(eg oe ovOpd:noug.

*on6g rrlg epyoo[og gog e(vot vo ge],er4oouge
rqv en(6poon rnq eoupooe;r(6r1q or4v eg/eT ovOpri:_
rrov or ono(or SXouv norxileg opp<irorreg. l-to ro tr6yo

out6 getrer4oope oppci:orouq ;.re XoUnInS n uqrnlns u_6pooronr4g nieo4g nveupovrx6-ofOnUo 6 ir" nreupo_
vio 4 ge rororpdrqoq BpoyXtxrbv exxptgdrov. a4io_
61 oppo:oro,uq Ue uqrnln eg/e1. Ener6r1,'6;ro:9, o oncir-
repog oxon6g qg epyoo(og gog e(vor q'1tetre.q rnq ru_
X6v oyyerortv4rrxrlg. eni6poo4g .qg'$orpooegidqg
orrlv [veupovrxrl rux],o<[op(o xor q 6roXpovrxrt Uero-
Botrrl tr1g, dnpene vo_nopoxdprqoupe iii o,orbni,^,i
rqg 6pdo4. Eror enrl,6[oge opprilotouq, xord npor(pr1-
or1, reAe(og ovouprroUg r1 pe oAryoup(o (r,lpro(o nopo-yoyrl o0pcov puxp6repq to:v 16 ml).

APPO>TOI - MEOOAO>

MetretrlOr1xov 7 dppororor (4 dv6peg Kor 3
yuvoj19Q, r1trrr(og 35-75 Xp6vov, rou vooqtre0rrlxovoq MEO rou Noooxope[ou (O Euoyyetrro;r6S, on6
rov OrrciBpro rou 19g7 ;r6Xpr:o Mdprio rou 19gg. O_
,l,ot rlrov poprd dppcooror Kot on6 ro ovonveuorrr6
o0orlpo 2 e(Xov ;rq xop6royev6g nveugovtx6 o[6qgo,
2 ropdroyev_6q [veuUovrK6 oi6qpro, 1 nveupov(o, 1'xo_
tor<pdr4oq ppoyXtxrirv erxp(oeo:v xor 1 evdonveugo_
vrx4 orl.roppoy(o. T6ooeprg on6 roug oppriloroug e(-
Xov. ntr4pr1 ovoup[o xor or un6Aornot 3 otrryoup(o (o-
pro(o nopoyrrlyrl orjpov puxp6repq rcov 16 ml). H otr(o
14 otrryoup(og / ovoup(og qrov oe 6Aoug roug opptb-
orouq n o{e(o veqprxrl ovendprero. OAor ot dppoloror
rlrov- oe UnxovrKn ovonvo4, ;re Oerrx4 rei,oernveuorr-
x4 n(eo1 (PEEP) 0-10 cm HrO, pe FiOrO,4_1ror eg/e1
>12% (11(v.1).

, 
Or dpprrrotor orouq ono[oug Xoprly4oo;re eoupooe_p[6r1 e(xov nporlyoug6vcog unoplleei oe'6eir6 xoOe_qproop6 ge 5v6er(4 rrl p00puoq rov Xopnyoup6vov

flivoxog 1. Xopoxrlptorrxd rov opprirorrov K<rt ovortveuorrxrlg ouv0{xeq

Htrtx(o
(Xp6vro)

PEEP
(cmHrO)

F to, Qs/Qr. P-O^-
(mmHg)

AroUprloq
(mUh)

Atdyvrrlorl

1. 16,30,4d 12 fl oyxpeor(u6o, ONA, ARDS

731075I2. 48,3 PeuporLxrj oyyer(tl6o, KpuooQor-
prvorgio, ONA, ev6onveupovrxrj
orgoppoy(o

lloyrpeor(rL6o, ONA, ARDS7,2

2,7

4

1" Aveupuogorexropfl , ONA, xoro-
xpdtrlorl p poyXrxdlv exxp{oeov

37621,0? Aveupuogorexropul, AEft, ONA,
xop6royevdg nveugovrx6 oi6rlgo

19,4d Oopgoxeunxrj 6nlnrnp(oon,
AEn, ONA, Ilveugovio

7. 31,90,6I Aoprooreeovroio nopdKoUrlrn,
xopdtoyevdg shock, ONA,
rop6royev6g nveugovrx6 oi6rlgo

O[eio veqprxfi ovendpxero

65
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AEf'l = tr1(Xrr11 ev6oyyeroxrl nrlEn, ONA =
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uyp6v, ro shock r1 q 6ro<poptrrl 6rdyvrrlon Ueto€6
xop6royevo0q Kor Un xopdroyevoUg nveugovtroU ot-
6rlpotog. O 6e[r6g roOetqprool.r6g yrv6rov Ue rnv
npodlO4o4 xo0erqpo Swan-Ganz (Deseret thermodi-
lution catheter, 39-7900-2,7F, 110 cm) oqv nveupovr-
xrl oprqp(o pSoo ulg 6oo oqoy[tt6og r1 qg unori,et-
6(ou Q)r69og. H nieol rnq nveupovrxrlg optqp(og
(PAP), 11g evo<prlvooqg rov nveuUovtxcilv tptXoet6cilv
(PCWP), rou 6e[ro0 x6)rnou (CVP) xot r; opt4ptoxrl n[e-
on (BP) egerp<irvro Ue Utrorpofie[g nr6oeolg (Soren-
son 42390-0) ouv6e6ep6vouq pe notrptoyp6<po (Moni-
tor) ror KoroypoQrK6 (Siemens - Elema Mingograf 7).

H xop6rord nopoXrl(CO) perpt6rov Ue rrl U60o6o qq
Oeppoopo(roonq oe lt/min pe_ouoreur; t4g American
Edwards Laboratories (COM-TM RS-232). Ar<o)rou0o0-
oe o unoAoytqt6g ttrlv unol,o(nov ot1-to6uvoptxrbv nq-
po;r5rprov, 6nog xot rtov nopog6tpov rnq o[uy6vto-
orlq rou o(;rorog, ge unol,oytorq (EPSON -HX-20, HX'
PGI). YnoAoyt(6vtov ot ovrtordo_etq rnq nveuUovtrrlg
ruxAoQopfoq (PVR dyn.sec.cm-): PVR = (PAUl'
PCWP) x 80/CO Ktrr ot ovrtordogtg trlg oucrrrlprottxrlg
xuxl,orlop[oq (SVR: dyn.sec.cm-): SVR = (MAP-CVR)
x 80/CO. Merd q U6rpnon t1g xopdroxrlg ouXv6rrlrog
(HR,B/min) Kor rov uno)roytop6 rnq eTltQdvetqq rou
ocirl.rorog (BSA, m'), unotroyt(6rov o ropdtox6q 6e(-
xrlg (Cl, lt/min/m'): Cl = CO/BSA xor o 6eirr4g tou
Ovx6J noApro0 (SVi, ml/B/m'1:SVl = (cl/HR)x 1.000.

Aeiy;roro opqptoxoti xot ptrtoU qtreptxoO o[ptotog
ouAtr6yovtov oe rlfioprvrop6veg oUptyyeq rot opt6otrlg
ovoA0ovrov yro pH, PCO, xor PO2 Ue ovotrurf oepiov
o(gorog (ABL 300) Kor yro nurv6tqto orgooQotp(vqg
(Hb, g/dl). Or nr6oerg trov oep[ov tou of;totog Etop0cil-
vovrqv toq flpoq rr1 Oepproxpoofo tou oppci:otou". H

Bopoperprxr1 nieorl (Pg) petpr6tov ge ro pop6getpo
rou ovoAurf tov oep(olv xor 11 peprr{ illedq rou KUqJe-

trr6rxo0 o(uy6vou (P1OJ unotroyt(6tov: P4O, = (PB-
47)x FiO;Paoy'0,8. To ovonveuortx6 n4tr(xov (R) Oeo-
pe(ro ndvrore [oo ge 0,8' q nopo6oXrl 'outt].6i6et o-

fr6nroro onoretr6oproto otlti xl,rvrxrl npdqn12. o xci-
peop6q tou o[ptotog oro 0Aep.tK6 dxpo rou rveupovt-
ro0 rprXoer6o0g 0eope(to ndvto ioog ge 0,98 rot 11

neprexrrx6rqro rou o(uy6vou oro oprrlptqr6 (CsOr),

UrKr6 QIePrxO (CyOr) Kor oro o[go tou QIeBlKoti d-
Kpou rou nveupovtroU rprXoer6orig (Cc,Oz) unoi,oyt-
(6rov oov: xopeog6g (%) x (Hb, g/dl x 1,34) + PO, x
0,0031. H nveupovrxn 6rqQuV{ (aS/af) uno)royt(6rov
Ue rov tUno: Qg/Q1 - (Cc,Oz - CaOJ / (CcO2 - CVOJ
xqr eE6Qpo(e ro crvoroUr.ro ev6onveupovtx6 BpoXux0-
rl,opro oe 2 oppcbotouq (F;O, = 1).

YnoAoyi(ovtov enio4g x?L ot un6trotneg nopope-
rpor rnq o[uy6voorlg tou o[trrorog: H oprnptoQle-

9dl6nq 6toQopd rnq ntpteKrtx6trlrog tou o(uy6vou
(Ca-VOz, ml/dl): Cs-yO z = CaOz- C1O2, o 6e[x.tqg rnq Ko-

rovdArrro4g tou ofuy6vou (V6"1, ml/minim'): Vg,l = Cl x
Ca-VOz x 10, o deirtrlqqg 6tciOeot;r6tr1rog ro-u o[uy6-
vdu'(olAVt, ml/min/m'1:o, AVI = clXCsorx 10 rotto
r<trdoUo on6)rnQnq tou o(uy6vou (O, ER): 02 ER -
Ca-V/CaOz.

M6oro xo0etipo rnq oupo661ou xriorqg epetpdto
enrgetrd:g q nopoy6pevrl noo6rqto oUpov (ml/h) oe
oyropetprx6 6oXe[o.

Merd t4 U6rpnon Kor rov unoAoyto;t6 6trcrrv rurv no-

82 NNEYMON

nNEyMeN Telxoq 20, Topoq 2oq, OKr(bPp@q - A$iu|poq 1988

popr6tprov (otpo6uvo;.uxti:v, ttlg oluy6voorlg tou o[-
goroq, 6roripnonq), XopnVn0nrqv oe xd0e dpptooto
200 mg rloupooegi6nq ev6oQtrep(og xot ot getploetg
enqvolnQ0noov perd on6 0,5, 1 xot 2 tilpeg. Kd0e ot-
pro6uvoprr6g 6)teyXog dtopxoUoe nep(nou 15 )rentd
xor r; 6tr1 6rdpxero rou netpdporog nep(nou 2,5 tilpeg.
Or ouvOrlxeg rou UrlxovtKo0 oeptopori (ouXv6n1ro, o'
vonve6pevog 6yxog, PEEP, F;Or) Kot ot un6trotneg
ouv0rlreg (pu0p6g Xopnynonq uypdrv Kot QoppdKov),
nop6pevov oro0ep6g xo06trr1 q 6tdpxeto tou netpd'
Uoroq' en(oqg 6ev ylvovrov ppoyXoovqppoQnoetq.

I-ro 11 orortortxrl ovdl,uorl tolv onoreAeo;ldrov
Xprlor;ronotrl0qre r1 6oxt1.too[o tou Wilcoxon Yto ro-
potnpnoerq xord (e0yn (Wilcoxon matched test), e-

ner6d oqev6g e(Xoge nooottxd XopoKrnptottrd xoto-
ve;rqp6vo rotd tp6no dyvaroto Ue neptoptop6vo o-
pr0pr6 (euyrilv ror orpet6gou exntrrlpotivtov ot npoO-
no0Soerg eqopproyrlq tr1g'o. Xprlorgonorq04re 6Uoq e-

n[o1g ror ro xotd (e6yr1 t-test (paired t-test), to onoio
56rooe oxprBri:g roug [6roug 9o0Uo[q oqpovrtx6tqtog
pe q dorrpog(o rou Wilcoxon. Itottottxd orlpovttx6
0eropr101re ro en[ne6o tou.57o (p < 0,05).

ANOTEAE:MATA

O n(voxog 2 6e(Xver trlv en[6poo1 qg <[oupooep(-
6119 ortg nopog6rpouq, nou 6Xouv oX6o4 pe rqv o[u-
y6v<r:oq rou o(prorog. Mron ripo gerd rn xopnvnon

llivoxog 2. Eni6pool rnq Ooupooepi6nq oqv o[uy6vto-
on rou q(Uqroq*

Xpdvog.. P 

^Oz(6peq) lmmHn)
Puoz

lmmHn)
QS/QT

npo 121 + 43
0,5 120 + 39
1 132+45+
2 137146+

35+3 28.t+5.5
35 t 3 25.2!5.2
3313 21.4+4.8+
36 + 3 18.7 14.8 +

. itsE.* on6 tr1 Xop{yqon rnq 0oupooeU(6nq
+ Anlc0veL ototrottxd orlgovttr4 6toQopd (p 0,05) on6

nq npo u1g Xopt'1yr1or1q rnq Ooupooept(6r19 ttg6g

rnq Qoupooep(dqg nopotqpqOqxe pe(<ooq trlg p6or1q
trUnq qq Qg/Q1 on6 28,1 t 5,5 oe 25,2!5,2 (x t SE), n
ono[o 6;uog 6ev rlrov ororrorrxd o4povrrxrl. Ie 1 ror
oe 2 cilpeg perd, noporqpfl0lxe nepotr5pcrr npoo6eu-
rrxrl pe(oor1 rqg p5or1g uUnq rng Qg/Q1 oe 21,4!4,8
ror 18,7 14,8 ovriororlo, q ono[o rlrov ororrmrrd or1-

l.rovrrxrl (p <0,05). Avt[orotXq nep(nou rlrov xor q ge-
ropotrq tr1q U6onq rrgnq rnq PsO, Merd on6 g(o oro-
orp6rrlro tnq U6ong rr[nq otr1 prorl dtpo gerd on6 rr1

Xopnynon rnq 0oupooeU[6nq on6 121+43 oe
120+39 mmHg (X+SE), orolo0Oqoe orouotrxd or;-
govrrrrl (p <0,05) npoo6eutrxrl o0[r1o1 fi19 PsO, orrg
1 xor 2 ci:peg oe 132+ 45 xor 137 + 46 mmHg owlotor-
Xo. Or peroBotr6g qg Qg/Q1 ror PsO, nop(orowot
ypqqtxd oro oxn1.to 1. Zq prorl dlpo noporrlprlOqre
nrcilol rqg Qg/Q1 orouq 6 on6 roug 7 opptiloroug
pog, evtir oe 6vqv noporqprl0qKe o6qnon. Ittg 1 xor 2
drpeq 6Uoq nopoqprl0rlxe peiooq rqq Qg/Q1 oe 6-
troug rouq opprilotoug.
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nivoKoq 3. En(6poor; rnq eoupooeU(6nq orrq orpo6uvoUrK6g nopo;r6rpoug.

Xp6vog..
(6peq)

co
(lt/min)

HR
(B/min)

PCWP
(mmHg)

CVP PA,"
(mmHg) (mmHg)

MAP SVR
(mmHg) (dyn.sec.cm -l

PVR
(dyn.sec.cm -1

l-'lp6 5,58 + 0,88 103 + 10 13,3 t 1,3 13.0 t 2,6 22,7 + 1,9 74,7 + 9,0 943 + 123 147 + 22

0.5 5,62 t 0,90 102 t 10 13,611.4 12,7!1,5 23,0 + 1,9 79,3 + 8,1 1052 + 150 146+ 22

5,67 + 6,95 101 + 10 13,9112 14.011,6 23,4 + 1 ,8 77 ,4 + 9,3 942+ 94 139 + 23

5,60 t 0,87 101 + 10 13,7 + 1,4 13,1 + 1,3 22,9 + 1,7 79,1 + 9,4 999+ 111 145 + 25

lc
n
ut
U-
1,8

n'
ra-

to-
rn
ot
,n-
nq
ol-
tot
lKe
)uq
L2
;o-

'itse
" on6 rr1 Xopiynon rnq eoupooeU(6nq
& An^6ver ororrorrxd oqprovtrxrl 6toeopd (p (0,05) on6 rrg np6 rrlg Xopnynonq rnq eoupooeuidqg trpr6g.

o

H
I
H

z
I
e
Hzu
Hu

2A

o

E
E

a<

u-?

;-=:=E:-i// --
s--4

005t2rt::
XPONO: (hrs)

EX(po 1. MetopoL{ tov rrpcilv rrlq QS/QT ror P"O, ouvop.
r{oer tou Xp6vou, prerd on6 tr1 Xoprlyqol Qoupo.
oegi61g. ArogLx6g rLg6g (- ). Mdoeg rrpr6g
(- - -).

O n[voxog 3 deiXver rnv er[6poon rng Qoupooep(-
5r1g ortg orpoduvogrK6g nopop5rpouq. Aev roporn-
cnelKe xoprio orotrorrxd oqpovrrKn (p > 0,05) peropo-
,\q oe onoro6rlnore on6 rrq orpoduvopLKeg nopopr6-
:pouq, rou Uelerne4xov. l6ro(repo or p.r6oeg rLpoq rnq
CO, rqg PCWP, rnq U6onq n(eonq rrlq nveuUovrKnq
opt4piog (PAtr,,tN), r(l)v PVR Kor rou HR epetvov npo-
xrLxd operdptrrlteg. H grxprl o0Enorl rqg p6oqg n(eor1g
:rlq ouorrlUqnKnq KUKIoQopioq (MAP) perd rn Xopn-
yrlon rnq Qoupooep(dnq ouvo6ej.rrnKe Ue ptxprl en[-
orlg o[{r1or1 rtov SVR orn Uron Kor orrq 2 cirpeg prerd rr1

Xopnynon, evcb 6ev ouvo6eUrrlKe pre ovoLoyn oUEnon
rov SVR oq 1 cilpo l6yor rrlg ropollnlnq prxprlg o0-
[nonq rnq CVP. Iro oxnpo 2 nop(orovror ypqQrKd or

!ero9oI6q rov onou 6oror6p ov or pro6 uvo 1.rt xrirv n opo-
pr6rpcov.

O n(voxog 4 neprtroprBdver rr1 6to0pnon rov opp6-
orov rprv xor petd rq Xop4yqol rng Qoupooep(6q9.
f-loporqprl0lKe Url ororrorrxd orlpovrrKn (p > 0,1) oti-
[r1or1 rou pr6oou pu0proU qg 6ro0pqorlg xup(cog orrl Ur-
or1 cirpo, trry6repr1 orrl 1 cilpo xot ox6pr1 trry6repq orrg

015,2c05-2
XPONO: (hrs)

Iplpo 2. MeroBoArl rorv rrl.rcilv t4g n(eor1g evoqrlvtooqq, tqg
xopdtoxrlg nopoXfg, rnq U6onq n(eor1g rnq nveu-
Uovrxnq optrlp(og Kcu r(DV nveugovLxrilv qvrtord-
oecov ouvoptrjorr rou Xp6vou, Uerd on6 rn Xopn-
ynon OoupooeU(dnq. Aropux6g rtp6q (- ). M6oeq
iLu6s (---).

Ilivoxog 4. Aro0prlon.

Xp6voq. - Ilpo 0,5 1

(6pes)

ALo0p4oq 3,3 + 2,0
(mUh)

5,9 + 3,2 5,0 + 2,7 3,6 + 2,0

. x+sE.* qn6 q 1opr1y1or1 rqg eoupooepiS4g+ ArlLrilver ororronxd oqpovtLxrl droqopd (p < 0,05) on6
rtq rpo rnq Xopnynonq rnq 0oupooeU(649 tLg6g.
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2 d:peg on6 trl Xopnynon rnq 0oupooegi6qg. H o0(rt-
on rnq 6rotiplorlg ouvoprloer rou 1p6vou gerd rr1 1o-
pnynon rnq Qoupooepi6qg orouq ovouprxo0g r1 oAr-
youprxorig oppciloroug pog rlrov nop6poro ge ounlv
oe p1 otrryouprxorjg oppriroroug'. H o0[r1oq rnq 6to0-
pnonq, Trou floporrlpdOlre, ovrrnpootore0er orlv
npoy;.rotrx6tr1ro enrnA6ov ;16o4 ouvoi,rx4 nopoyroyf
1,3 ml, 2,15 ml xan2,45 ml o0prrrv orl grorl, 1 xor 2 ril-
peg ovt[ororXo on6 q Xopnynon rnq Qoupooep(619.

>YZHTH:H

Ie 6ioug roug oppcitorouq Uoq noporrlpflOqxe
pe[oo1 rqg Qg/Q1 Ue nopdtrtrntrn oU{non qg PsO,
getd q Xopr'lynon rnq qoupooeU(6nq. H Ueiooll ourrl
rrlg Qg/Q1 0o pnoporjoe vo oqe[Aetor e[re oe pe(oor1
qg (noOoioyoovoroprxrlg f1 r<or tretroupyrxrlq) BId-
Bnq rou nveUpovo, nou npoxoAei q 6toropoxn rnq
ox6onq oeprogo0 - orpdtoolg 0/0) n Kor rnq 6tdXu-
orlq rorv qep(trrv, e(re oe ovoKorovopf rou o[gorog
rnq nveuUovrxrlg r<urAoqop(og on6 neproX6g Ue XoUn-
Lrl o16oq Vld npog neproX6g pre roLrireprl oX6o4.

Me[ao1 qq BAdB4q rou nve0yova

H ge(o:oq rrlg noOotroyoovoropu<r1g r1 xor ),erroup'
yrxrlq BIdB4g rou nveUgovo, un6 r1v en[6poor1 tqg
qoupooepidnq, 6ev gnope( vo eEnynoer rrlv Troporrl-
pq0e[oo pe[oo1 rrlg Qg/Q1, oe rou].dXrorov 2 on6
roug 7 oppci:oroug Uqq'6ntro6n, orov dpprooro Ue rrlv
ev6onveupovtx4 orpoppoy(o xor oe our6v Ue rrlv Ko-
rorpdrqorl rov ppoyXtrdlv er<rp(oecov. Irov dpptooro
Ue rnv nveugov[o, gro nrOovrl pe[coor1 u1g udpoororr-
xrlg n(eo1g rcov nveupovrxcirv rprXoer6dlv qn6 14 6pd-
on rnq Qoupooe[idrlq, eo pnopo0oe vo o6rlyrloer oe
pe[cooq qg Qg/Q1 ;16oo qg geicoorlg rou ronrxo0, tr6-
yo ou[r1p6vqg 6ronepor6r4rog, nveugovtxo0 o164go-
roq orrlv neproxrl rnq gtrdpnqto. >roug un6Aornoug 6-

;rog 4 on6 roug 7 oppriroroug Uoq Ur nveupovrr6 o(61-
1.ro, xop6royevSq n Un, 1 ge[ooq r4g noo6rqrog ouro[
0o o6qyo0oe npdyporr Kor or pre(oror1 qg Qg/Q1. O-
gog, 6ncrlg 0o qovei oq ouV6Xero, 6rv undpXouv o-
(r6Aoyo orotXe(o, nou 0o ouvrlyoporioov un6p our1g
qg er6oXdg.

H o0(1oq qg 6ro0pqonq, nou noporrlpqOrlre perd
on6 q Xopnynon rnq Qoupooep(649, ovrrnpooone0-
er enrntr6ov;r6oq ouvoArr1 nopoyroyrl 1,3 m1,2,15 ml
xot 2,45 ml otiprov otr1 prorl, pfo xor 6rjo rbpeg ovr[-
ororxo. Av uno06ooupe 611 6or<o ro 50% on6 rrlv eTu-

ni,6ov noo6rqro oriprov, nou nop4X04xe, npo4l,0e o-
n6 nvlronoiqorl uypo0 on6 rov nve0povo, t6re 4 p6-
o1 pe(cooq rou tiypo0 rrr:v nveup6vrrlv 0o rlrov 0,65 ml,
1,07 ml rot, 1,22 ml orq grorl, pr[o xor 6[qclpeg ovr[-
ororxo. Efvot on(0ovo 6rr ourq n 16oo ;ur<p4 preio:or1

rou 6yxou rou uype0 rcov nveup6vcr:v 0o pnopo0oe vo
e(vqr une00uvn yrq rn orlpovnKq ge(oo4 qg Qg/Q1
nou Tropornprl0rlxe oroug opprilorouq Uoq. Enog6-
voq, n pe[ooq qg Qg/Q1 nou nopornprlOqxe, 6ev o-

Qsileror oe pe[o:or1 rou or61porog rov nveup6vo:v
oov onor6l,eogo rnq 6ro0prlonq.

H pe(oor1 rrlg u6poororrxqg n(eo1g rov fiveuUovr-
r<i:v rprloerddlv 0o pnopo0oe vo per6oer r1v e[oy-
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ye(ooq rou uypori xor ro noo6v rou fiveuUovrxori or-
6rlgorog, gercilvovtog 6ror ro ev6onveupovrx6 rurl,o-
Qoprx6 BpoXux0xtrro;ro. Opuog, 6roq Qo(veror oro
oxnUo 2, 11 PCWP, ilou eKQpdEer t1v u6pooronxrl n[e-
on orrlv nveupovrxrl prxporuxAoQop(o, Sgerve o;.rerd-
glnrn. Eror q pe(<r:o4 rrlg Qg/Or 6ev 0o pnopo0oe vo
ono6o0ei oe pre[oro4 rou nveugovrxo0 o16rl;roro9, tr6-
y<o pe[olorlg tr1g u6poorortx4g n(eoqg rov nveu[ovr-
rcilv rprXoer6<irv. H PCWP 6ev ;reubO1re ox6prl xor
oroug oppri:orouq Uoq pe xopdroyev6g nveugovr16 oC
611;ro, oroug ono(oug 1rov o4povurd ou[r1p6vq. E(vor
yv<oor6 6rr q Xop4yrlon Qoupooep(dng oe oppriloroug
pe ou[qp6vr1 PCWP, A6yo ouprpopqttxdg xopdroxrlg
ovendprerog gerd on6 o(tl 6pqpoyUo r(or Quorotroyr-
rrl veqprxrl trertoupy[o, npoxo.l,e( roXe[o ge[otol r1g
PCWP pr6oo oe 15l,enrd xor 6rr q pe(otor1 ourrl e[vor o-
ve€dprnq on6 q 6ro0pqo4 ror oQeileror oe oU[4oq
rnq Xo:pnrrK6rrlrog rov reprQeprKd)v Qlepd)v, nou 6-

Xer oov ouv6nerq 11 pe[<oo4 rqq QAeBrKnq enrorpo-
OnS . To i6ro onor6)\eogo nopornprl0rlxe enioqg ;rerd
on6 Xoprlyrlon Qoupooepidrlg oe ovouprrofg ox0-
troug, org-uq ono(oug e[Xov_^ ono],rvrrlOei or
oup4rlpeg ''. Or Bourland Kor ouv.'o pprlxov ort q 6pd-
o1 our4 rnq ooupooepridrlg oe or0Aoug e(oqov((eror
e[re gerd on6 ve<ppexrol.rq e[re perd on6 Oepone[o pe
rv6o;re0ox(vrl Kor oupn6povov 6rr q rpoupooepr(64
npoxoi,e( rnv ilqpoyoy4 xdnorov ouordrv on6 toug
ve<pporJg, or ono(eg 6pouv rrlg ;reootroBlrrx6g orrq oy-
yerox6g.- 6pdoerg rou Qopprdxou. Irlprepo e[vqt
yvcoor6'' 6rr or ouo(eg our6g e[vor or npootoyAov6(-
veg or ono[eg ;rnopef vo npoxotr6oouv o0[r;oq rnq Xo-
p4ur6rqtog rtov neprQeprK6v QAeP6v, o0[r1o1. rqg
veqprrrlg or;rorrxqg por1g, xoOcirg xor o0[qor1 qg 6x-
Kpronq pev(vr1g. Eror e(rlyeiror 4 6roqprlorl r4g 6pd-
onq rnq Qoupooeg[6nq orrq neprqeprx6g QI6Beq (o6-
€non t4q Xcoprllx6rqrdg roug) oe qvouprKorig ox0-
troug perd qn6 onoi(voorl rtrlv oup4r4pov, oro ner-
pdproro rcov Bayne xor Williamson ''. A1i,o6r1, q onol,[-
voorl Tov ouprlrrlp<rtv 6ev nopopAdnret r4v nqpqyo-
yrl npooroyl,ov6rvcilv on6 ro ve0prK6 nop6yXugo. Or
dppooror rnq Uetr6rnq pog eiXov ooBopo0 po0;ro0
tsIdBn rou veQprKoti nopeyXfgorog, ro06oov 4 on6
ouro0g e(Xov ntrr1p4 ovoup[o xor or un6],ornor 3 o)rr-
youp[o.

A6yco orprBrirg ourrlg tr1q pldprlq nt0qv6v vo [rlv u-
rnpxe q 6uvor6rrlro o0vOeoqg npooroyAovdrvcilv o-
n6 ro ve<pp116 nop6yXupro petd rq Xopnynon rnq eou-
pooegi6nq. Eror e[r1ye[ror ro yror[ q PCWP orouq op-
pciloroug r4g petr6rr1g ;rog nop6;rerve operdBA4rq, o-
r<6pr4 ror oe ouro0g otoug ono(oug rlrov orlpovrrxd
ou[r1p6v4. Tou],dXrorov ot4v nprilrl ;rror1 rilpo r1

PCWP 0o 6npene vo gero0ei, ov npdyprorr n eoupooe-
p(6r1 nporol,o0oe q0Enon rnq Xop4rrK6rqrog uov
QIeB6v. Kor roriro ener6rl 4 6pdo4 ourrl qg eoupo-
oep(6qg oe ov0pd:nouq, ov Kor e(vor evrov6repl oro
npdrro 10-15 min gerd q XopnynolL e{oxo},ouOe( vo
undpXer Kot orrlv npdlrq prorl cilpo'o. YndpXouv ouy-
ypoqe[q, or ono(or ovorp6pouv 6rr noporrlp4oov pe[trr-
on rnq PCWP oe ovouptKotlg oppriloroug ;rerd rn Xo-
pnynon Qou pooe g(6nqr :rnv npd:q 6 prog nep[nro:or|
ro:v Anderson Kor ouv.'o r'1 ovoup[o, nou e(Xe o dpprrl-
otog opXrxd, oQed,6rov oe onoepoKrrxrl oupond0ero
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Kor 6ro0pnon onoKoroord0qxe oe rdnoro poOp6 getd
11 6r6p0oor1 ourqg xor oq 6eUrepq nep(moo4 rrrrv G

6uov ouyypo06ov q dpproorrl 6ev 1rov otrryouprxrl
(<rlpro(o nopoyrr:yr1 orjpov (or1 ;re 20 ml). Enrnl,6ov, or
Dikshit Kor ouv.', nop'6rr ovorp6pouv 6tr nopoqpq-
oov xdnoro ge(oor1 rrlg PCWP oe rperq tele(og ovou-
ptxo0g oppciloroug, 6ev qvoA6ouv rrq neptnrd:oerg
our6g xor 6ev ovorp6pouv ov ro o(rto n1g ntrnpouq o-
voupiog 1rov 4 onoQpoKrrKrl oupondOero. O dppto-
fioq rov Biagi xor Bapat", nou npcilror un60eoov 6rr
undpXer xor xdnotoq dtrtrog pllovrog6g petrr(oonq
rov opptilorov Ue ilveugovtx6 o(64;ro, exr6g on6 rrlv
ontr1 on6trero uypori on6 rov xuxtroqopo0vto 6yxo
rou oiporog, qo[verot 611 6ev rlrov ovouptx6g. O dp-
cooroq our6g lg n6we <irpeg ;rerd rq Xopnynon rnq
coupooep(6qg 66ooe p6vo 50 ml o0prov, oAtrd retrrxd
eiXe ;ito 6ro0pqorl 1500 ml oUp<r:v ro npclro 24apo.
Oo prnopotioe 6ror vo ougnepdver xove(g 611 1 en(6po-
ol rnq qoupooep(6nq ornv PCWP, ;r6oto rrlg eAepo-
SromoArrx4q tr1q 6pdonq orrq neprqeprx6g eA69eq,
5ev e[oprdrot dgeoo on6 rq 6ro0pqor1, oAtrd on6 ro
<oto n6oov to ve<pprx6 nop5yXupro e(vor uyr6g xor r-

rov6, enop6voq, vq nopdyer npooroyAov6[veg.
EXovrgg xord vouv trlv e[[ooo1 rou v6pou rou

Starling", 11 geioo4 rou uypo0 tou 6ro;r6oou toro0
rou nve0govo Kor n ge(oo4 6tot rou ev6onveupovrxo0
ppoXuxuxtrcilUorog, tr6yro ge(<r:olq rou nveugovrro0
ordrlgorog; 0o gnopo0oe vo oee(Ieror e[re oe ge[oor1
rou Kf, (ouweAeorl 6toBor6rrlroq rov ftveuUovrxcirv
rpLXoer6dlv), oe 6oeg on6 rrg neprnrciloetg pog rltov
ou[1pr6vog, e(re oe o0{qori rnq Q lymph (po4 trov
mreupovrxrilv tregQoyye(ov r1 onorotvdrlnore dtrtrrrlv
nopoy6vtcov nou ondyouv uyp6 qn6 rov nveupovrx6
6rdgeoo ro16), oov onor6Leopo qq 6pdonq rnq eou-
pooeg(619. Aev yvropi(ou;re 6;ro9 vo undpXer ;r6Xpr
ongepq xdnoro 6v6er€n 6rr 11 qoupooe;r(6r1 6Xet xd-
noto 6pdoq orov Kf rrrlv nveugovrxcilv rprXoer6dlv.
Mto r6roLo 6;urlg nr0ov6rrlro 6ev 0o gnopo0oe vq o-
noxLerore(, 6e6o;r6vou 6tr yvrop((ouUe rl6n 611 4 <pou-
pooeg(6r1 6Xet 6pdoq oro ouvrel,eorrl 6roBor6rrlrog
rc.ov rprloerd<irv dtrtrrov opydvr,tv 6nolg yro nopoQ_ery-
Uo rov ontrdylvorv, 6nou nporol,e( ori[rlon rou''. H

Qoupooep[6r1 npoxoAe[ gUEnon rnq ponq rnq tr6Ueou
rou Oropoxrxo0 n6pou''''*. H orjqrlol outrl 0o prnopori-
oe vo o<peheror orrlv o0{qo4 qg u6pomorrxrlg n(e-
onq rtov onl,oyXvrxriv rprXoer6tilv oov ouv6nerq rnq
5xtruor1g pev(v4g xot o0{r1o1g rnq oyyeror€vo(v1g ll
rou o(gorog, flou npoKole( q <poupoorpl[6q'o'" 11 otrlv
o0(4or1 rrlqontroyXvrxrlg orgortxnq ponq, xo06oov 6-

Xer 6erX0e('" 6rr q qoupooegi64 npoxol,e[ nopo6rxrl
onAoyXvtxd oyyero6romoArl oroug ox0l,oug. Or Mc
Caffrey xor Levy'' 69<o9 on66er[ov 6rr 11 o0[r1o4 u1g
ponq rnq A6pqou rou Otopoxrxo0 n6pou oqefi,etor oe
dpeorl 6pdor1 rnq 0oupooep(6qg oro onAoyXvrxd rpr-
Xoerdq, nou 61er oov ouv6neto qv o0[qor1 tqg 61110r;-
o1g uypo0 on6 rov ev6oyyerox6 npoq ro 6rdpeoo Xril-
po ove(dptrlro on6 trlv oU[qor1 qg onAoylvrxrlg ot-
l.rortxrlg pons n trlg u6pocrortxqg n(eor1g rov rprxoer-
6rilv. Onog yro rq porl rqg tr6;rQou rou 0ropoxrxori n6-
pou, 6ror Kor yro ourlv rcov nveugovrxrilv treprqoy-
ye(ov, qo(veror 6rr or getoBotr6q qurnq Bp(oxovror oe
dpeorl oX6o4 Ue rouq nopdyovreg nou xo0op((ouv rrl

6r1fior1 rou uypotl on6 ro nveugovrr<d rprXoerdrl
npoq ro 6rdgeoo Xtilpo xor 611 4 <poupooegi6l 6ev 6-

Xer xdnoto dgeorl 6pdo1 orrlv rtvrlrtx6rqro rov nveu-
l.tovtxcilv tregqoyyeicov"'''. Eror 6ev gnopotige vo Oeo-
prloouge 6n 11 dgeol 6pdor1 rnq Qoupooe;r(6r19 otqv
xrvlrrr6rqro rov nveupovrx<i:v trep<poyye(olv, petrir-
vovroq ro rrvrupovrx6 o[6qpro, e(vo1 !-neUOuvn yro rn
pre(oor1 qg QgiQ1. E(vor yvtoor6'o'tu 6rt n pon rnq
tr6gQou oro nveuUovrxd trepqoyye[o e[oprdror on6
rllv (ovr^rlrrxrl, 6p6o, ((pumpingD action) rou oepr-
opro0. Ener6rl or ouv01xeq rou oeprol.ro0 rcov opptil-
orov rrlq Ueit5rnq pog 5pervov oro0ep6g ro06tr4 14
drdpxero rou nerpdprorog, onoxAe[eror 11 pe(oo1 rqg
Qg/Q1vo oQeil6rov oe o0[r1oq rnq ponq qg tr6;rqou
rtov nveuUovrxcilv tregqoyye[tov, tr6yto peropotrnq rou
oeprogo0 trov opprilorov [oq.

M(o dltrq 6pdoq rnq Qoupooep(6qg 0o gnoporjoe
nroovcilg vo euooveror yrq rn ge[rrlo1 rou KUr.UeIt6rKoU
xor 6ropr5oou nveupovrKori otdrlporoq Kor rn pre[oo4
rqg Qg/Q1. EXer 6etX0e( 6rr 11 <poupooeg(6q enqped(er
rn UeroQopg jla, K xor Cl 6ropr6oou rov xurroprxrirv
pegBpovcilv'''". Aurq n UeroQopd r6vrrrrv 0o prnopori-
oe vo UeroKrvrloer uyp6 on6 rrg xutfe),[6eg npoq ro
6rdpeoo X6po Kor on6 exe[ oro nveupovrxd rprXoet-
611, Belrrcilvovrog 6ro1 11v ovtotrAoyrl ru-rv oep[otv r<or

gerdlvovrog qv Qg/Q1". ['lroreUouge 6pr<rlg 6rr ourdg
o prqXovro;r6g ;r6vog, 6ev 0o pnopo0oe vo euO0verot
yto rn orlpovttx4 pe(cooq rqg Qg/Q1 rrrlv opprirorov
rnq Uetr6rnq Uoq Ue nveupovtx6 oi6lpro. ldroirepo gd-
l,toro qutcbv r<ov oppcborov Ue Un ropdroyev6g nveu-
1-rovrx6 o(611pro, 6nou undpXer oopoprl ouv1Ocog Btrd-
pr1 rou xuqUeAt6rxo0 Ko[ oyytroKo6 enr0rlA(ou Kor n no-
popovrl rqg i,etroupyrxr;g endpxerog r6roro:v Urlxovr-
ogtirv ovroAAqVnq r6vrurv Qo(veror on(Oovq.

Avaxaravo p4 14 q nveu povu1 q, xu il,oQo p [aq,

H ovoxorovol.ul tou o[porog rnq nveuUovrr<4q xu-
rtroqopiog npoq neprox6g rou nveUgovo pe xotrUrepq
ox6orl V/Q 0o gnopoUoe vo e[1yt'loer tq Betrr[oror1 qg
Qg/Q1 oe 6Loug roug opprirorouq rnq getr6,rr1g ptog.

Iqpovrrx6g Uero9otr6q rrlg PO, rou UrKro0 QIeBr-
xo0 o(;rorog (PgOr) 0o pnopo0oov vo peroBdiouv ro
pu0;r6 rou unofrfto0 nveugovrroU oyyer6onootrroutu
xor 6ror vo enqpedoouv rrlv xotovoprl rou o(;rorog
rnq nveuUovrxqg xuxAoqop(oq. lipdy;rorr, nopd ro 6rr
or o0yXpoveg rdoetg xtr(vouv un6p rrlg xtrooorx4g d-
roQrlS, 611 61lodr1 q ruQel,r6txrl uno((o e[vor o xtj-
ptog nopdyovroq ttou xo0op((er r4v ovron6rpron rov
nveugovrrdlv oyye(ov otrlv uno([o"', 6ev gnope( vo o-
noxAero0e( 11 nr0ov6rqro 6rr prro oqgovrtxrl geroBotrrl
qg PgO, pnope[ vo 6Xer rrlv (6to en(6poor1 xot undp-
Xouv nerpqgorrxd 6e6o;-r6vo, nou 6e(Xvouv 6rr 1 PgO,
gnope( vo no[(er olgovrrx6 p6tro orrlv ovtqrlQxprorl
rnq nveuuovrx1g xuxtroQop(og orqv unoq(o'o'". H nr-
0ov6rqto 6p<og ourl onoxtre[eror orrl petr6rq Uoq, e-
ner6r1 11 Pi,=O, 6ev petoBtrrl0qxe ott1 drdpxero rou rrr-
pd;rorog (Iliv. 2). Ot Uerqpotr6g en(onq rrlg PyO, p6orrr
rov geropol,rilv rrlg rop6rox4g nopoX4g 0o pnopo0-
oqv vo enlpedoouv qv Qg/Q1 rrov opprilorov Uoq Ue
XoUnAnq n(eor1g nveugovrx6 o(611po. E(vor yvroor6 6rr
oroug oppcirorouq Ue ARDS, 6ncog 5or oro povr6tro
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lI (ti:rov pe XoUnInq n(eoqg nveupovrx6 o(6r1po, undp-
Xer Uro Oerrxrl ypopprxrl ouoX6rr.o4 gero[ri rnq Kop-
droxrlg nopoXrlg Kor rnq Qg/Q1*''*'xor 6rr or otrAoy6g
mlv P7Or, tr6yro rrrlv peroBotrri:v ulg xop6roxnq no-
poxnq, enrlped(ouv qv Q5/QT xor nr0ov6roro eu0ri-
vovror. yro rr1 ouoX6rroq ourrl npoxotrrbvtoq oyyeroKr-
vrlttr6g preroBoA6g ornv nveugovrxrl xuxl,orlop(o'3. H
pe(ooq 6Uoq tqq QS / Qf otoug oppri:orouq 1roq Ue
ARDS 6ev ouvodeUrqxe ge ;re(oor1 14g xopdroxqq no-
poxnq Kor rnq P;Or. Enopr6voq, rl peioroq rqg xop6ro-
xr;g nopol1g xor p6oo out4g r4g PgOr, 6ev pnopei vo
eu0Uvovror yro rrlv ovoKcrrcrvog1 qg riveupovrxrlg xu-
KloQopioq xor 11 peioor; qg Qg/Q1 rcov oppcilotrlv
Uoq ue ARDS.

Mro yvrrlorl qyyeroKrvrlrrrrl en(6poon rnq Ooupo-
oeg(6r19, ;16oo rqg o0[qoqq qg o0v0eoqg oyyero6po-
onxrbv ve<pptxrilv npooroyl,ov6rvtirv, 0o gnopo0oe vo
eu0Uveror yro rrlv crvoKorcrvoUr.l qg nveuprovrxrlg xu-
xAoqop(og Kor vo e[rlyqoer q ;reioorl rr;g eg/e1 rcov
opp<iorolv ;rog. EXer 6erX0e( 6fl q <poupooepr(6q npo-
rotrei oU[r1oq qg ouyx6vrpoonq.rou etre0Oepou opo-
1r6ovrxo0 o{6o9 rou n},doprorog** xot orjfr;o4 qg 6x-
Kpronq npooroyAov6rvritv on6 ro o0oo orov
dvOponoot. Or Gerber rqr Niesa6 66er{ov 6tr 4 ev6o-
QA6pro Xopnynon qoupooepr(6qg onetreu0epci:ver o-
poXr6ovrx6 o[0 on6 roug veeporiq, oeoO oqpoto66-
rrloqv pre po6revepy6 uArx6_ro opoXr6ovrx6 o(rj ou-
tirv. Or Sullivan xor Patrick*' en(o4g pprjxov 6rr or o-
opr6q on6 xouv6fuq efXov ou(1p6vr1 6uvor6tnrq no-
poyoynq PGl, ;rerd qv ev6oql6pto Xoprlyrlon eou-
pooeg(6qg xor 6tr our6 4tov 6p;reoo rporv6gevo on6q olygrl nou n eoupooe;ri6q oe oopr6g ex vivo 6ev
e(Xov r6roro onor6Aeopo. EnrnA6ov, q Xoprlyqoq qg
Qoupooepr(6qq ov6oreile rrq oyyeroouonoorrx6q o-
novr1oerg 16oo or4v oyyerorevo[vr1 ll, 6oo Kor orrlv
vopo6pevoA[vq oto nerpdgoro rtov Gerkens xqr
Smith*o oe rouv6l,ro, evd: 11 oUqorep6nleupn veOpEK-
ropn n 11 0epone[o ge rvdogeOorivrl npotrdprBove re-
Ae(og rrlv ovooroArrxrl out4 6pdoq rrlg qoupooepG
6qg xor orrg 60o ouo[eg. Yn60eoqv 5ror or ouyypo-
Qe[q ouro( 6il q r[oupooep(6r; pnopei vo oneAeu0ep6-
ver dgeoo r1 6;rgeoo xdnoro npooroyAov6(vq on6
rouq veQpo[q, ttou ovoor6trer rrg oyyeroouonoorrx6g
onovr1oerg rov neprQeprxrirv oyye(ov ._ortv oyyero-
revo(vn ll ror vopo6pevoAlvl. O Gerber" ntoreUet 6rr
16oo 4 veqprr1 oyyero6rootol1 xor q onetreu06poorl
rrlg pev(vqq, 60o xor 1 o0{4or1 rnq XopnnK6qrog
rtov fieprqeptxrbv etrep<irv, rou npoxoAei n eoupooe-
p(6n, oQeilovrqr ornv, on6 ourr;v npoxotro0pev4, ori-
Enon qq oUv0eolq rov ve<|prrd:v npooroyAovdrvdrv.' E(vqr 6prcog nt0ov6v n oyyerorevo(vq ll, nou nopd-
yeror deurepoyevdlg tr6yo qg exxprv6trr_eyqg pevivnq
on6 rqv eni6poorl rnq eoupooeg(6qgoo'tu, vo fipoK<r-
Ae( qv 6rtruo4 oyyero6rooroArtxrilv ouotrilv on6 roug
veqpo0g r1 on6 ro ro(Xco;ro rov eIEB6v. Ot ouoieg ou-
169 e(vor nr0ov6roro 4 PGE, r1 xor 1 pGl". Kor or 60o
npoxo,\o6v oyyetodroorotr4-oe norx(Ao 6vyeroxd 6(-.
Kruq Kor ro en(ne6o Kot rtov 60o pnopo0v vo outq-
OoUv qn6 rrlv en[6poon rnq oyye^totevo(vqg ll oro oy-
yerox6 ev6o0r1trro ovOpdrnorv"''t'. E(vot en[oqg yvro-
o16 6rr rl oyyerorevo(vq ll pnope( vo npoxotrdoer 6-
xi.uorl opoXrdovrxo0 o[6o9 Kor Trpooroyi,ov6rvcilvsl.
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Yn6p outo0 rou gnxovroporj e(vor q ovoorotrq rqg o-
[eiog oO(qonq rnq Xop4trx6trpoq rov eAep<irv xor
qg o0[qor1g rqg nieoqg rou oi1lorog petd 14 Xopnyn-
oq Qoupooepi64g oe ov0pdrnoug, nou e[Xov 0eponeu-
re[ nporlyou g5v<og pe xonronp(Aq'0.

Onoroo6flnore 6ptrtg Kqr ov e[vot o 1.r4Xovro;,r6g, 4
ofEnon rov oyyerodtootqArrx6v npootoytrovdrvrilv
Kor rqq oyyerorevo[vnq ll ornv xuxtro<popio prerd rq
Xopnynon QoupooeU(6q9, 0o pnopo0oe vo enqpedoer
rnv nveugovrrfl r<uxi,oqop[o xor vo eu0Uveror yto rnv
crvclKorovoprl tou o(porog ourflg on6 neptoX6q Ue Xo-
prqtrrl oX6o4 VIQ npog neproX6g Ue uqrnl6repn ox6on
xor rq trre[rooq 6rot t4g Qg/Q1. Toriro 0o gnopoOoe vo
entteulOeI efre ge q0€non rou i6n undpXovrog unoqr-
xo0 oyyer6onoogou oro enfnedo rcov nveupovrxritv
opt4proA(trlv xor optrlprci:v rov reproXtilv pre XoUnIn
ox6oq V/Q, ou{dvowdg rqv ror errp6novrog io oi;ro
rnq nveuUovrrflg xuxtroqopiog npog neptoX6g Ue uen-
trOtepq V/Q e(re ;re 6rooroArl rov oyye(cov rnq nveu-
l.rovrxrlg ruxl,oqopiog oro en(ne6o rtov OAep16(rov xqr
Qlepd'v e[te pe ouvduoop6 rrov 60o npo4youg6valv
6pdoeolv. Iqv npdlrrl nep(nrooq, n oyyeroouofioou-
xft 6pdon rnq eoupooepr(649 oro en(ne6o rou oprn-
ptoxori ox6troug rrlq nveuUovrxrlg xuxAo,qop(og npoo-
ool.rord(et our{v qg qoupooepr[6nq oro opqpr6trro
rnq ouorrlpotrxrlq xuxi,oqop[og, q onoio oqeileror
oqv 5xtruor1 oyyerorevo(vr1g ll. Iqv nepinroorl rou
outtl {rov 4 ortfo t4g petrr(roonq rnq eg/e1 rov op-
prilorrov ;.rog, 0o nepipeve rove(g o0[qor1 oeev6g rcov
PVR xor oQer6,pou qg PAp1y, eQ6oov 6ev peroBAr,l-
Or1rov 4 PCWP xor q CO. Tritoto 6prog o0{qoq 6ev no-
pqrnpnOnxe (IXrlUo 2). Enioqg qo[veror oni0ovo 4 oy-
yeroouoTroonxn 6pdorl rnq Ooupooepr(6r;9, ;16ool rrlg
qU€nonq rrlq oyyerorevo[vqg ll rou oiporoq rrlg nveu-
povrxrl g r<u x)roqo p[og, vo ex6 rltrdlverq r onox],erour<d
ouq neprox6g rou unoftxo6 oyyer6onoopou Kor vo
g4v oqopd trg dltreg neproX6g.Ir4 6erjreprlnepinro-
or1, q droorotrq ralv nveugovrxcbv eAep6v Kor elegr-
6(o:v qn6 rrlv en(6poo4 oyyerodrooroi,rrxcilv npooro-
ytrovdrvrbv, e[te npoepXop6vrov oneuOe(og on6 roug
veqpofg e[te on6 ro rolXogo r(DV nveuUovrxcirv qle-
Bdlv getd on6 tr1 6pdon rnq oyyerorevo(v4g ll, 0o
pnopo0oe vo e[qy{oer q ge(<oor1rr1g eg/e1 og e[r]g:
H droorotrr; rou ei,eprxori 6rxrriou rqq nveupovrx4q
xuxtro<popioq 6Xer oov ouv6nero qv oO{qoq rnq ponq
rou o[poroq tov Quorotroyrxriv neproXdrv oXerrxd ge
outrlv rtDv no0otroyrx<ilv, 6ftou r; poq rou o(gorog ne-
prop((eror tr6yro tou undpXovrog unofrxorS oyyer6-
ofiooUou rou qprnproxo0 ox6Aoug Kor rnq ouUn-iqqnq
rcov oyye(olv e(re qn6 ro reproyyerox6 o[64go',t3, 6-
fitoq orrq neprnrtiloerg Uog Ue nveu;-rovrx6 o(6r1po eire
on6 dAtro uArx6, 6no:g ortg neprnr6oerg poq Ue rveu-
pov[o xot ev6onveupovrxr; or;roppoyio. O ;t4Xovropr6g
our6g pe(<lonq rnq Qg/Q1 0o pnoporloe vo euO0veror
onorAerorrrd r1 vo oupger6Xer ornv rqpornporjgev4
pe(oor1 ourrlq oe oppriloroug 4 nerpogor6(roo ge <pu-
ototroyrx4 4 perp(coq perolpr6vq ve<pprxrl trerroupyio.
Kqr ro0ro ener6r1, 6nog npoovoe6pOrlxe, q rinop[r1
Aerroupyorivroq veeprKorj nopeyX0potog e(vor ono-
po(rnrn yro rrlv nopoyoyrl Olepodroorotrux6v npo-
otoyl,ov6rvrirv. Eror n 6pdon ourrl r;g qoupooe;r(6qq
0o gnopo0oe vq euO0verot onoxl,erorrxd r1 vo supUe-
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r6xet orn Ue(toon rnq QS/QT Uqrd rn Xopnyqon rnq
oro nerpd;roro rtov Ali xor ouv.z'e oe ox0)roug Ue XqUn-
Anq n(eonq nveugovrx6 o(649o on6 ol,eix6 o!0 xor qu-
orotroyrxrl veqprxrl i,etroupy[o. En[orlg pnope[ vo oup-
per6Xer orl pe[oo4 qg Qg/Q1 Kor oro rop6royev6g
nveugovrx6 o(61;ro. B6Boro o'our6 e(vor Lty6tepo oq-
l.rovtrxrl xqr 6ev ovorp6peror ouvrlOog, enerdrl q ge[ol-
orl rou 6yrou rou KevrprKori o[porog (CBV) on6 qv e-
n(6poo1 rng Qoupooep(6r19 o6qye( oe peydtrq pe[too4
qg PCWP, rou Trveugovtrof or6rlporoq Kor rrlg
Q5/QT, tr6yrr: oxprBrilg rnq XoUnAnq 6roorotrtrnq 6to-
roorp6rrltog t4q ouEnu6vou 6yxou roxorur[nq qprore-
prlg xotA[og'. Itlv epyoo(o rtov Ali xor ouv.'4 p6oq rt-
Un rnq Qg/Q1 per<i04xe oug 2 cilpeg gerd on6 rn Xo-
pnynon 1mg/kg 0oupooep(6nq ornv oprddo rcrrv orU-
l,cov pe Xopnlnq n(eor1g nveupovrx6 o(61pro Kor Quoro-
troytxrl veqprxq l,ertoupy[o, evcil nop6petve otoOeprl
orqv o;td6o rov veQpeKroll406vrrov orUAov Ue nvtu-
govtr6 oi6qgo. Iro (6ro drdoqgo n QS/Q1 ouEn0nre
orqv oprd6o rtov oxri)rrov ue flveugovrx6 oi6rlpo xopq-
trr1g nieorlg ror rpuorol,oyrxl veqprxrl Aertoupy(o,
oroug ono[ouq 6ev Xopqyrl0qxe qoupooeg[6q.

H 6roqopd oq peropoArl rng Qg/Q1 UeroE0 rnq o-
pd6og r<r:v ox0i,trrv pe QuototroyrKn veQprKn trerroup-
y[o xor ourrlg rcov veQpeKroUn06vrcov, oroug onoioug
Xoprlyr;0qxe Qoupooep(6r1, 0o gnoporioe iootg vo e[r1-
y40e( on6 rnv npoovoQep0e(oo 6pdo4 rnq Qoupooe-
pi6lg oro en(ne6o rov nveugovrrdlv <pAepdlv 11 xor
ra:v optlpr6v Kq[ rl ono[o npouno06rer rrlv 0nop[r1
rov veQpcilv, npoxerpSvou vo nopoX0o0v oyyerodro-
oroArrr6g npooroytrov6(veg xor oyyerorevo[vr1 ll. H
dLoQopd 6;uog orrl peroBotr1 qg Qg/Q1 pero(0 qg o-
pd6og rcov oxriialv pe <puorol,oyrxrl veqprxn trerroup-
y[o xor orouq ono(oug 6ev XopnVn0lre qoupooe;r[6r1
xor ourrlg r(l)v veQpeKroprlo6vrcov orUtrov orouq o-
no(oug XopnVn0nxe 0oupooeU(61, 6ev gnope( vo e[q-
yqOe( on6 rov npocrvoqepO6vro nr0ov6 gqXovrog6
Epdoqg rnq Qoupooegi6qg. Kdnorog dtr)rog Unxovr-
qr6g np6ner vo efvor une0Ouvog yr'ourrl q 6roQopd
xor o ono(og 6po ove{dprrlro on6 qv rinop[q q 6Xr
rov veQpriv.

Iq preA6q gog en[oqg o pqXovro;r6g prei<rloqg qg
adaf g5ool rrlg oyyeroKrvnrrxrlg en(6poorlq rov ve-
<pprxcilv npootoytrovdrvriv 11 Ko. rnq oyyerorevo[vqg ll
ornv nveuUovrxrl xuxLorpop(o, 6ev qo(verot vo e(vor o
xtprog une00uvog yro rnv nopor4prl0e(oo npoo6eurr-
rrl pe(<ooq qg Qg/Q1 ong npcirreq 2 6speq on6 q Xo-
pnynon rnq Qoupooepi6qg nopd ro 611 6ev pnope[ vo
onoxieroOe( 11 ouggeroXrl rou. Kqr ro6ro yro roug e-

{rlq 66o tr6youg: llpd:rov, q pre(<rrol rrlg Qg/Q16ev ouv-
o6e0r1re on6 otrtroyd rov arpo6uvo;-rrxrilv nopopS-
rpo:v, 6r1Aodrl rov ovrrordoeorv rnq ouorrlUotrxrlg ru-
xAoqop(og Kor rnq Xopqrtx6trlrog rov nepr<peprx<i:v
QAepci)v, nou 6npene vo enqpeooOo0v orqv npdlrrl gr-
on cbpo on6 q Xopnynon rnq eoupooep[649, ov u-
nnpXe xuxi,oQopfo veQprK6v npooroytrov6rvrilv xor
oyyetorevo(vqg ll xot en(6poo4 rouq ornv nveupovtrrl
KUKioqop(o. Ot Johnston Kor ouv.'o pprlxov 611 30 min
gerd on6 ev6oqtr6Bro Xopnynon 5 mg <poupooe;r(6r19
oe Quoroloyrxotig v6oug e0el,ovr6g, n Qtreprxn Xtopn-
rtx6rqro rlrov oronorrxd pq orlpovtxd ou[qp6vr1, or
nepLqeprxSg ovrrordoetg (SVH) ororrorrxd orlpovtrxd

ou[qp5veg xor 1 pSoq opqproxrl nieoq 6Xer enov6A-
Oer ong up6g 6vop(qg perd on6 gro nopodrx1 o0(1-
or1. Eror ruX6v o0!r1on rnq oprnprox1g n[eoqg rrrlv
opprirorolv rnq petr6tnq Uoq, rou ouv6p4 nprv 11 prorl
ripo, 6ev npo)rdpoge vo rn nopoKotrou04ooul-re, erp6-
oov 11 npdlrrl p6rp4oq 6l,ov rov nopog6rpcuv 6ytve
otrl prorl tbpo on6 tq Xoplyrloq rnq QoupooeU(6ttg. O-
prog o0re or SVR rorv opp<ilorov Uoq, nopd ro 6rr no-
pouo[ooov gro 1.uxpr1 o0{non trlg 96o119 rrprlg toug,
ou[r1Oqxov orottotrrd orlpovrrrd, otire q PCWR, nou
oro)\ou0e( rrg peropoA6q rnq Xolprltrx6rqrqq rov ne-
prqeprxcilv 0le96v, [erdlOnxe otqv np6r4 ;rrorl drpo
(l-l(v. 3, oxlUo 2). Aev qo[veror, eno;.r6vorg, o ov<rlr6po
;r4Xovrop6g vo e(vor uneri0uvog yrq rn ;re(oo4 qg
Qg/Q1 xov opprilorov Uoq or;v npdlrrl ;rror1 dlpo, Xto-
piq 6U<r:q vo gnope( vo onoxAero0e( eweAdlg n ouUUe-
roXq rou. Ae0repo xur onou6or6repo, o ovor6po pu1"

Xovro;r6g 6ev gnope[ vo e[r1y4oer r1v nepotr6prrl
npoo6eurrxr; ge(rrlol qg Qg/Q1 rorv opptborov Uoq
orl 1 xor 2 6peq,, enerd1 4 en[6poor1 ourrl trlg Ooupo-
oep(6r;q 6ropxe(, 6nog npoovoe6penKe, puorl <i:po ne-
p[nou on6 q Xoprlyqorl rr1g. Enog6vrog, xdnorog d,\-
trog q dAl,or 1.r4Xovro;ro[, gSoro ttov ono(ov 6po r1 <[ou-
pooepi6rl orrlv nveuUovrxrl xuxAoeop(o, np6ner vo eu-
0rivovror.

EXet Bpe0e( 6n q Qoupooep(6r1 npoxol,e( in vitro
6oooe[oprdlpevq 6roorotrr1 rcov nveupovrxriv e],e-
pcilv, otrg ono(e.q e[Xe npox],r1Oe( oyyeroo0onoorl pe
vopenrveqp[v4'" Kor 6tr q 6pdor1 ouq qg eoupooeU(-
6qg pnope( vo ooxe[ror pr6oo rou ovroytovrol.ioCI trlq
un6 rrlg vopenrverlp[v1q nporotro0pevqg ero66ou rou
efolrurop(ou oopeot(ou ;16oo oug tre(eg guir6g (veg
rorv oyye[ov"". Enrntr6ov, 6Xer ono6erX0e( 11 en(6poo4
rnq 0oupooep(6qg orn UeroQopd r<r:v r6vrrrtv Na - K -

Cl U6oo,1r1q pegppdvqg rrov l,erov ;.rurx<ilv rvritv rrov
oyye[ov"' xor d,l,],tov opydvrov"'. H en(6poor1 ourrl
gnope( vo peroBdAtrer rov r6vo rov oyye[cov gero-
BdAtrovrog ro 6uvo1.uxd rggppoflioq rov i,e(ov pui-
xrilv rvrilv. Or Kreye Kol ouv.o' 66er[ov 6rr n Ooupooep("
611 npoxotre( unepn6),oor1 rov l,e(olv pulxcilv rvrirv ro:v
oyye(olv xor np6rervov 6rt q euo(oOr1rq orn eoupooe-
g(6q ;reroxivqo4 Cl e(vqr 6vo orioqpro ovrotrAoyrlg
Cl/HCO3 xo0o6r1yo0;revo on6 q 6roqopd ouyx6vrpio-
orlq rou Na p6oo xclr 5[o: on6 tt1 peprppdvl xqr 6rr ro
o0orlpo our6 0o U;^ropo0oe vo 6po rrlg ovrAfo Cl. Or
Johns xor Cutshaw"'en(oqg np6rervov 6rr q euoio0rl-
roq orn Qoupooeg(6n np6otrnUn 0ol,[ou, ev6g r6vrog
nou ouUfiepr<[Speror 6nog ro K ot1_pretor[opd rov
r6vtrov rrlq Kurroprxrlg ;re;rppdvrlg"o'"', eKep6Eer 6vo
oOorqpo ovroMroyrlg r6vrov Na-K-Cl oro en(ne6o rrlg
xurroprxrlg pegppdvqg xor 0q gnopo0oe vo e[vor 11 ov-
rA(o Cl rrov Ae(ov gu'txdrv rv<ilv. Ot (6ror ouyypoOe(gt'
66er[ov en(o4g 5rr q euo(oOnroq orn qoupooep(6r1
np6o)rr1qq rou 0oi,(ou on6 ng le(eg putx6g [veg qg
Irnrpoq rouveAuirv 6Xer q ;rey(oq qg rrprl 45-60 min
gerd 14 Xopnynon rnq 0oupooepi6rlg rot, nopd ro 6rr
perd ro 60 min 6Xer xdnoro ge(<rlor1, e(orol,ouoe( vo
e[vor ou[q;r6vrl Kor 120 min perd. Aev yvrrlp((oupe vo
undpXouv ovdioyeg in vitro petr6teg yro ronveupovt-
rd oyye(o. H npoovorpep0e[oo 6puog getr6qo'nop6Xer
evde[[erg yro ro 6tt r1 6pdoq rnq Qoupooepri6rlg oro
nveupovrrd. oyye(o, y6oo r1g en(Epoo4g rnq orn Ue-
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roQopd r6vrov Na-K-Cl 6ro qg pregppdvlg rov i,e[o:v
puixcilv rvci:v ourcilv, np6ner vq e[vor opxerd UeVdtrnq
6rdprerog, routrdXrorov 60o rop6v.

En(6pooq rnq Ooupooepidqg oro nvrugovrxd oy-
ye[o ;r5ocrl ouroU rou prqXovrogo0 0o npoxoiotioe
ge[oor1 rqg Q5/QT e[re 6roor6],ovtog ex],exrrrd roug
xtrd6oug rrlq rveuUovrx1g oprrlpioq Kor ro oprrlpr6-
i,ro quotoloyrrci:v neproXrilv rou nve0povo, oufdvov-
rog 6ror rn pon tou o(gorog g6oco outcilv, e(re 6toor5-
l,ovrog rrq nveuUovrx6g <ptr6Beg Kor ro OIep(6ro 6l,crlv
ro:v neproXcilv nou 0o e[Xe oov ouv6neto vo ou(10e( 11

po1 rou ofprorog orrg neproo6repo euoroAoyrr<6g ne-
proX6g, 6nog npoovoe6penKe. H 6eritepq er<6oXr1
qofveror xor nr0qv6repq. H eni6poorl 6e qg eoupo-
oeg(6qg oro nveuUovrxd oyyeio, pr6oot ouroti rou [n-
Xovro1.ro0, 0o pnoporioe vo e[1yr1oer Kor rrlv npoo6eu-
rrrrl ;re[coor1 qg Qg/Q1 orrg npcilreg 6[o rirpeg on6 rr1
orlpovrrxrl xor on<lo6rlnore ove[dpr4r1 on6 rrlv ri-
ilopqn r1 6Xr rrov veQp6v. 85Boro q nroov4 ouprpreroXrl
xqr dtrl,cov pr4Xovrol.rcilv dpreo4g 6pdorlg rnq eoupooe-
pr(649 oro enfnedo rnq Kurropu<r1g ;repBpdvrlq rtov
l,e(cov l.ruixcilv rvcitv 6ev gnope[ vo onor],eto0ei. Evog
r6rorog ;rr11ovropr6g 0o ;rnopo0oe vo rlrov yro nopd-
derypro o ovroytovroU6q rnq un6 qg ev6oyevo[g vo-
penrveQp(vqg npoxoLori;revrlg ero66ou rou e(orurd-
prou ooBeor[ou pr6oo orrg i e[eg UurxSq (veg rov nveu-
l,rovrxri:v oyyr[ov'*"". O],or or npoovoeepO6vreg prrl-

Xovropro( dgeo4g 6pdorlg rnq eoupooe;ri64g 0o gno-
porioov vo efrlyrloouv Kor rrl 6roqopd oq petopotrrl
rrlg Qg/Q1 prero[rJ rrlg oprddog rrrtv oxrikov Ue euoro-
troyrx4 veQptr<r1 i,ettoupy[o, orouq ono(oug 6ev Xop4-
yr10r1xe qoupooepr[dn Kor rnq oprd6og rov veepeKro-
gq06vrov ox0trrov, oroug ono[oug Xoprlyrl0nKe Oou-
pooep[6r1, or4v epyoo[o rrov Ali Kor ouv.'.
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Mro dtrtr4 nr0ov6rr1ro, nou o[((er vo ovoeep0e(, eG
vor 6rr ro ouoroi,rd x[rropo rou 6rourloou roroU rou
nve0govo, ro x0rropo Kapanci5s, prnopei vo enqped-
Eovror on6 rr1 qoupooepri6q, 1 npoxotro0prevq 6ro-otoif ourcbv rrov xutrdpo:v o6rlyei oe oyyero6rooro-
trt'1. Eivor nr0ov6 ro xOrropo Kapanci rcov neptoXrirvqg BtrdB4g, 6nou undpXer xor uno[rx6g oyyer6ono_
opoq, vq Urlv crvronoKpfvovrot orn eoupooepr(6q 16_
oo 6oo ourd tcov quoroioyrxcitv neproXrilv. Aur6 t6tq[_
tepo glope( vo ouprBo(ver ortq fieprfirriroetg nveugovr_
rof or6flgorog, 6nou ro xUrropo qurd rou dropr6oou r-
ototi neprpdiLovror xor nt0ov6v 6rqOorivror on6 oi_
64pro. To onor5Aeogo r6re 0o frov exAextxrl o0[r1o4
r4g orpdtroorlq r(l)v quoroAoyLrcitv neptoXrilv rou
nve0povo xot pe(too4 qg eg/e1.

2upnepoo;rorrrd, q qoupooepr(64 npoxdLeoe oq-
1-rovtrr4 npoo6eurrx{ pre[coor1 qg eg/e1 oro npd:ro
2copo on6 141oprly4orl rng orouq oppO6roug rlq Ue-
tr6rqg Uog, nou e(Xov o4povrtr4 n nlflpn 6rnrcoorl rrlg
veqprxrlg roug trerroupyiog ror q ;re(crlo1 ourn 6ev o-
Qerl6rov oe Belr(c,:or1 rou no0ol,oyoovotopuxoO r,1

AetroupyrxoO unoorpdrgoroq rng nveuprovrxrlg Bid_
BnS. H oyyeroKrvrlrrr4 en(6poor.1 rou qopgdKou ornv
nveupovrrrl xuxloqopfo, nou dXer oov ouv6nero rqv
ovoKorovoUfl trlg nveu;rovrr4g xuxtroqopiog npog ne_
proX6g pe xol,0rep1 oXdo4 V/8, Oeopeirot 6rr efvor u-
ne00uvq yro q pe(olo1 rrlg eg/e1. l-'lr0ovoi,oye[ror 6e
6u o onou6or6tepog noOoyevertx6g ;rrlXovro;r6g e(_
vor 4 dgpeorl oyyeroKrvrlrr14 en(6poon rrlq eoupooe_
9(6119 oro nveupovrxd oyyeio ror 16(o9 orrq el6peq,p6oo rrlg nope;rBotrfg rnq ornv ovrotrl,oyrrl trov t6v_
rcov Na-K-Cl oto en(ne6o rrlq KurroprK4g ;repppdvrlg
rov Ae[ov ;ruixcbv rvritv roug.
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PAOz : Meprxrl n[eo1 tou o(uy6vou ornv Kuqrel(do
PaOi : MepLxrl n[eo1 rou o(uy6vou oro opt4pLot<6 o(go
PaCO2 : MepLxq nieol tou 6ro[er6iou tou dvOpot<o oto

optrlpLox6 o(po
PvOz : Meprxrl n[eor1 rou ofuy6vou oro 1.uxt6 Qtreptx6

o[;ro
GaOz : llepLertrr6tnro rou o{uy6vou oto opt4pLox6 oG

uo
CVO, : llepLerrLr6rrlro rou o{uy6vou oto pLxt6 o(;to
CCO] : fleprertrx6rnrorou ofuy6vou oro o[Uorou OIe-

pLr<o0 dxpou rou nveuUovtro0 tpLloetdotig
Ca-VOz : AprnproqleB<ir61g dtoqopd rnq nepterttx6trl-

rog o{uy6vou
: Ae(xrr1g trlg r<otovdtrtrlorlq rou o{uy6vou
: Ae(r<tr1g rnq 6roeeorUdrnroq rou o[uy6vou
: KAdopo on6LrlqUlg tou ofuY6vou

Bopopetprxrl n(eor1
11(eor1 qq nveupovLrrlg oprrlpiog
M6o1 n[eor1 rnq rveuUovrKrlg optrlpiog
ll(eor1 evoqrlv@orlq rov nveupovrxrirv rprxoer-
6<ilv
Fl[eo4 tou 6e[ro0 x6],nou
Apt4proxrl nieo4
M6o4 oprqproxrl nieorl
Avttordoerg rrlq nveuUovrKrlg xuxl,oqopiog
Avttordoerg rnq ouornUorrrqg xuxloqop(og
EnrQdvero rou oriporoq
Kopdror4 ouXv6trlto
KopdLoxq nopoXrl
Kop6Lox6g 6e(xqg
Aeixqg rou 6yrou nd\porj
Oyxog tou xevtprxo0 o(gotog

Vorl
o2Avl
o2ER

Pg
PAP
PAMru
PCWP

CVP
BP
MAP
PVR
SVP
BSA
HR
CO
ct
SVI
CBV



,13

ei-
OU

r.o-

.JV

.o-
U.

v t-

r i-

;n
)U

:c
a-
'q
c,.

i
j-

t-

7.

23.

24.

25.

26.

27

28.

30.

31.

32

33.

34.

35.

JO.

37.

38.

39.

40.

41.

42.

43.

8.

-3

'2.

l.

a

5.

J.

20.

21.

short-term effects of dobutamine, furosemide and hy-
dralazine. Circulation 1985; 72:1365-1371.
Biagi R.W. and Bapat B.N.: Furosemide in acute pulmo-
nary oedema (letter). Lancet 1967; 1:849.
Kiely J., Kelly D.T., Taylor D.R. and Pitt B.: The role of
furosemide in the treatment of left ventricular dy-
sfunction associated with acute myocardial infarction.
Circulation 1973; 48:581-587.
Austin S.M., Schreiner F.8., Kramer D.H., Shah p.M.
and Yu P.N.: The acute.hemodynamic effects of ethacry-
nic acid and furosemide in patients with chronic post
capillary pulmonary hypertension. Circulation 1g76;
53:364-369.
Prewitt R.M., Mc Carthy J. and Wood L.D.; Treatment of
Acute Low Pressure Pulmonary Edema in Dogs. Rela-
tive effects of hydrostatic and oncotic pressure, nitro-
prusside and positive end-expiratory pressure. J. Clin. l-
nvest. 1981; 67:409-418.
AliJ., Unruh H., Skoog C. and Goldberg H.S.: The effect
of lung edema on pulmonary nasoactivity of furosemi-
de. J. Surg. Res. 1983;35:383-390.
Ali J. and Wood L.D.H.: Pulmonary vascular effects of
furosemide on gas exchange in pulmonary edema. J.
Appl. Physiol.'1984; 57:160-167.
Rusch V.M., Artman L. and Cheney F.W.: Effect of f uro-
semide on fully established low pressure pulmonary e-
dema. J. Surg. Res. 1986;41:141-145.
Nunn J.F., Bergman N.A., Bunatyan A. and Coleman
A.J.: Temperature coefficients for PCO, and PO, of
blood in vitro. J. Appl. Physiot. 1965;20ifu-26.
Begin R. and Renzetti A.D.: Alveolar - arterial oxygen
pressure gradient: l. Comparison between an assumed
and actual respiratory quotient in stable chronic
pulmonary disease; ll. Relationship to aging and clo-
sing volume in normal subjects. Respir. Care 1977;
22:491-502.
TptX6nouLog A: lorprKn ltotrorLxrl. 111 Er6oor1. l-pqy.
Iloprordvog, A0rlvor, 1975; 133-137.
Gooligan T.C., Light R.8., Wood L.D.H. and Mink S.N.:
Plasma volume expansion in canine pneumococcal
pneumonia. lts effects on respitary gas exchange and
pneumonia size. Am. Rev. Respir. Dls. 1982; 128:86-91.
Bayne E.J. and Williamson H.E.: Effect of furosemide
on peripheral venous compliance following ureteral li-
gation in the adult dog. Res. Comm. Chem. Path. Phar-
maco l. 1979; 25:399-402.
Bourland W.A., Day D.K. and Williamson H.E.: The role
of kidney in the early nondiuretic action of furosemide
to reduce elevated left atrial pressure in the hypovole-
mic dog. J. Pharmacol. Exp. Ther. 1977;202:221-229.
Gerber J.G.: Role of prostaglandins in the hemodyna-
mic and tubular effects of furosemide. Federation
P roc. 1983; 42:17 07 -17 1 0.
Johnston G.D., Nicholls D.P., Leahey W.J. and Finch
M.B.: The effects of captopril on the acute vascular re-
sponses to furosemide in man. Clin. Science 1983;
65:359-363.
Anderson C.C., Shahvari M.B.G. and Zimmerman J.E.:
The treatment of pulmonary edema in the absence of
renal function. A role for Sorbitol and Furosemide. JA-
MA 1979; 241, 1008-1010.
Staub N.C.: Pulmonary edema. Physiol. Rev. 1974;
54:678-721.
Mc Caffrey C. and Levy M.: Effect of f urosemide on tho-
racic duct lymph flow in the dog. Am. J. Physiol. 1980;
238 (Renal Fluid Electrolyte Physiol. 7), F363-F371.
Szwed J.J., Kleit S.A. and Hamburger R.J.: Effect of
furosemide and chlorthiazide on the thoracic duct lym-
ph flow in the dog. J. Lab. Clin. Med. 1972;79:694-700.

Szwed J.J., Maxwell D.R., Kleit S.A. and Hamburger
R.J.: Angiotensin ll. Diuretics and thoracic duct lymph
flow in the dog. Am. J. Physiol. 1973;224..705-708.
Szwed J.J., Maxwell D.R., Elliot R. and Redlich L.R.: Di-
uretics and small intestinal lymph flow in the dog. J.
Ph a r m a co L Exp. T h er. 1977 ; 200:88-94.
Adar R., Franklin A. and Salzman E.W.: Effect of f urose-
mide on mesenteric blood flow in dogs. pharmacol.
Res. Comm. 19?4; 6:485-491.
Bland R.D., Mc Millan D.D. and Bressack M.A.: Decrea-
sed pulmonary transvascular fluid filtration in awake
newborn lambs after intravenous f urosemide. J. Clin. l-
nvest. 1978; 61 :601 -609.
Demling R.H. and Will J.A.: The effect of f urosemide on
the pulmonary transvascular fluid filtration rale. Crit.
Care Med. 1978; 6:317-319.
Warren M.F. and Drinker C.K.: The flow of lymph from
the lungs of the dog. Am. J. Physiol. 1942;136:207-215.
Hendin A.S. and Greenspan R.H.: Ventilatory pumping
of human pulmonary lymphatic vessels. Radiology
1 973; 1 08:553-560.
Hendin A.S.: Postmortem demonstration of inspiratory
constriction of deep lymphatic vessels of the human
lung. Rad iology 197 4; 9:1 -10,
Kreye V.A., Bauer P.K. and Villhauer: Evidence for f uro-
semide - sensitive active chloride transport in vascular
smooth muscle. Eur. J. Pharmacol. 1981;73:91-95.
Hohns A. and Cutshaw S.V.: Furosemide - sensitive
thallium f luxes in smooth muscle of rabbit uterus. Am.
J. Physiol. 1983; 245 (Henal FIuid Electrolyte Physiot.
14), F778-F783.
El Mernissi G. and Doucet A.: Stimulation of Na.K-
ATPase in the rat collecting tubule by two diuretics:
furosemide and amiloride. Am. J. Physiol. 1984; 247
(Renal Fluid Electrolyte.Physiol. 16), F485-F490.
Patarca R., Candia O.A. and Reinach P.S.: Mode of inhi-
bition of active chloride transport in the frog cornea by
furosemide. Am. J. Physiol. 1983;245 (Renal Fluid Elec-
trolyte Physiol. 14), F660-F669.
Johnson V.E. and Hilton P.J.: Furosemide - sensitive
sodium and potassium transport by human leucocytes.
Clin. Science 1985; 68:89-91.
Benumof J.L., Prilo A.F., Johanson l. and Trousdale F.:
lnteraction of PqO, on hypoxi.c pulmonary vasocon-
st riction. J. Ap p l. Phys i o l. 1981 ; 51 :87 1 -87 4.
Fishman A.P.: Hypoxia on the pulmonary clrculation.
How and where it acts. Cfc. Res. 1976; 38:221.231.
Bergofsky E.H., Bass 8.G., Ferretti R. and Fishman
A.P.: Pulmonary vasoconstriction in response to preca-
pillary hypoxemia. J. Clin. /nvest. 1963; 42:1201-1215.
Hauge A.: Hypoxia and pulmonary vascular resistance;
the relative effects of pulmonary arterial and alveolar
PO.. Acta Physiol. Scand. 1969; 76:121-130.
Daritzker D.R., Lynch J.P. and Weg J.G.: Depression of
cardiac output is a mechanism of shunt reduction in
the therapy of acute respiratory failure. Chest 1980;
77:636-642.
Lynch J.P., Mhyer J.P. and Dantzker D.R.: lnf luence of
cardiac output on intrapulmonary shunt. J. Appl. Phy-
sio l. 1979; 46:31 5-321.
Smith G., Cheney F.W. and Winter P.M.: The effect of
change in cardiac output on intrapulmonary shunting.
Br. J. Anaesth. 1974; 46:337-342.
Sandoval J., Long G.R., Skoog C., Wood L.D.H. and Op.
penheimer L.: lndependent inf luence of blood f low rate
and mixed venous PO, on shunt f raction. J. Appl. Phy-
slo/. 1983: 55: 1 128-1 '133.

Weber P.C., Scherer B. and Larsson C.: lncrease of f ree
arachidonic acid by f urosemide in man as the cause of

29.

22.

44.

TINEYNIQN 89



52.

tn

54.

55.

56.

Fa

58.

4b_

47.

48.

49.

50.

prostaglandin and renin release. Eur. J. pharmacot.
't977; 41'.329-332.
Scherer B. and Weber P.C.: Time - dependent changes
in prostaglandin excretion in response to f urosemide ih
man. Clin. Science 1979; 56:77-81.
Gerber J.G. and Nies A.S.: lntOraction between f urose.
mide - induced renal vabodilation and the prostaglan-
dln sysiem. Prost. Med. 1981; 6:135-145.
Sullivan J.S. and Patrick D.R.: Release of prostaglandin
l, - like activity from the rat aorta; effect of captopril,
f-urosemide and sodium. Prostaglandins 1981; 22:575-
585.
Gerkens J.F. and Smith A.J.: lnhibition of vasoconstric-
tion by furosemide in the rat. Br. J. Pharmacol. 1984;
83:363-371.
Hesse B. and Nielson l.: Unimpeded plasma renin incre-
ase after intravenous'furosemide during saline replace-
ment. Scand J. Clin. Lab. lnvest. 1976; 36:23-30.
Bailie M.D., Crosslan K. and Hook J.B.: Natriuretic ef-
fect of furosemide after inhibition of prostaglandin
synthetase. J. Pharmacol. Exp. Ther. 1976; 199:469-576.
Gryglewski R.J., Splawinski J. and Korbut R.: Endoge-
nous mechanisms that regulate prostacyclin release:
ln: Advances in Prostaglandin and Thromboxane Rese-
arch. Samuelsson 8., Ramwell R. and Paoletti R. (eds)
'lst ed., Raven Press, New York, 1980; Vol 7,177-287.

tlNE'/h,tot'r Teiyoq 2o, Topoq 2oq. OKr(Lpproq.AeKtLtppLoq lggg

Messina E.J., Weiner H. and Kaley G.; Prostaglandins
and local circulatory control, Federation proc. 1g16;
35:2367-2375.
Ali J., Duke K. and Wood L.D.l.: The mechanical effects
of edema on pulmonary perfuston distribution (Ab-
stract). Am. Rev. Respir. Dts, 1983 127:3i4.
Mc Gowan C., Greenberg S. and Wilkerson R.D.: Ef fect
of f urosemide and morphine on canine pulmonary in-
tralobar arteries and velns and splenic arteries and
veins (Abstracl). Federatlon Proc. 1978; 37:9j1 .

Kent R.L., Harakal C. and Shank R,P.: Verapamil anta-
gonizes the direct vasoconstr ctor response of vas-
cular smooth muscle to chloroth azide, diazoxide, furo-
semide and ouabain ln vrtro (Abstract). Federation
Proc. 1978; 37:917.
Lansdown D.A.: A comparson of radioactrve thallium
and potassium fluxes in the giant axon on the squid. J.
Phy siol. (l-ondon) 1975, 252.79-56.
Bakker-Grunwald T.: Movement of thallous ion across
the ascites cell membrane. J. Membr. Biol. 1979;
47:171-183.
Kapanci Y.A., Assimacopoulos A.. lrle C., Swahler A.
and Grabbiani G.: .Contractile rnterstitial cells, in
pulrnonary alveolar septa: a possible regulator of
ventilation/perfusion ratio. J. Cell. Biol. 1974; 60:375-
392.

g0 r'INEY[,4C)N

45.



Furosemide improves the intrapulmonary shunt
redistributing the pulmonary circulation

S. Zakynthinos, G. Baltopoulos, Ch. Roussos

SUMMARY

ln this clinical study we explored the ef fects ol lurosemide on Qg/Q1 in 7 patients who had hi'
gh Qg/Q1 and sulfered lrom acute renal failure (either oliguric or anuric). Before and after 0.5, 1

and i 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
outpui, blood gases, while we calculated the pulmonary vascular resistance, peripheral vas-

cular resistance and Qg/Q1. ln 1 and 2 hours after lurosemide administration Qg/Q1 reduced
from28.1+5.5(X+SEM)1o21.4+4.S(p<0.05)and18.7+4.8(p<0.05)accordingly.P20rincrea-
sed from 121+43 to 132+45 (p <0.05) and 137++6 (p <0.05) in 1 and 2 hours accordingly. No
change was lound in all other parameters. We conclude that lurosemide can reduce Q5/Q1 in
patients with acute renal lailure likely by acting likely on the pulmonary vessels and alterihg the
ventilation perfusion missmatch. This action could possibly be explained by the action of f uro'
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'. lt is quite interesting however,, that in a cani-
ne low pressure pulmonary e-dema model Ali et al2 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
investigatorso 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 lntensive 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 ml/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). ln 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 HrO with an inspiratory oxygen concentration va-

rying Trom 0.4 to 1.0 while the Q5/Q1 was greater than
12o/o.ln 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 patienta, the barometric
pressure was obtained from the blood gas analyzer,
while the partial pressure of the alveolar oxygen
(PoOr) was estimated using the equation PoO, = (PB-
47)xFiOr- PqCO2 x1.25. 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 (CoO2) and mixed venous (CyOr) blood
was assessed as fofiows: I Ho (glot) x t.3a I i eo, x
0.0031. The pulmonary shunt (aS/af) was estimated
using the pulmonary shunt eguation: QS/QT - (CcOz
CoO, / 1C"Or-CyOr). We also estimated the arterial--
venous oxygen content difference (CqOr-CgO, or Cq_
qOJ, the index of oxygen consumption (VOrl - Cl x
Cq-VOJ, the index of oxygen availability (O1AV| = Cl x

!oO, x 10) and the oxygen extraction ratib (OrER =
Cq-y/CqOr).

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

Table 1. Patient features and ventilator settings

nNEyMON Tejxoq 20, T6110; 2oq, OxrdBptoq - AexepBprcq 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 f luids. During the who-
le period of the study, which lasted approximately 3-4
hrs, no bronchial aspirations wdre 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
f urosemide 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 f urosemide on o-
xygenation and pulmonary shunt. Half an hour after
administration of f urosemide, the QS/QT from
28.1 t 5.5 decreased lo 25.2 + 5.2 (mean + SEM). This
difference was not statistically signif icant. At 1 and 2
hours later the QS/QT was further decreased to

No Sex Age PEEP

(yrs) (cmHrO)

F,o, Qs/Qr. P"or*

(mmHg)

Urine
output*

(mUh)
Diagnosis

12880.435d 16.3 Pancreatitis, ARF, ARDS

7348.310? Rheumatoid vasculitis
Cryoglobulinemia, ARF
Pulmonary hemorrhage

611065oa 0.5 47.2 Pancreatitis, ARF, ARDS

101020.475d 12.7 Aneurysmectomy, ARF, Acute
on chronic respiratory tailure

? 21.0 376 Aneurysmectomy, DlC, ARF,
Cardiogenic pulmonary edema

82356. 0.5 19.4 Durg overdose, DlC, ARF,
Pneumonia

0.657?7. 31.9 65 Aortocoronary bypass ARF,
Cardiogenic pulmonary edema
and shock.

. Before furosemide administration.

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

Time"-
(hrs)

1 and2 hrs in all patients the Qg/Ql decreased. ln ta-
ble 3 the effect of f urosemide on hemodynamic varia-
bles is summarized. lt should be noted that there was
no $ignif icant change in any hemodynamic parameter
(p> 0.05).

Table 4 summarizes the urine output in patients be-

fore and after administration of furosemide' The
change in urine output was not signif icant (p > 0.01).

ln practice the urine increased by 1.3 ml, 2.15 m|,2.45
ml, al 112, 1 and 2 hrs after the administration of f uro-

semide.

P"Oe FuOz

lmmHn) lmmHn)
Qs/Qr

Control
AE

1

2

121 + 43
120+39
132+ 45+
137+46+

3513
3513
3313
3613

28.1 + 5.5
25.2+ 5.2
21.4+ 4.8+
18.7 + 4.8 +

" itsE
** from the furosemide administration
+ Denotes significance (p < 0.05) from

the control measurement.

Table 3. Efect of furosemide on hemodynamics*

Time. -

(h rs)
co

(L/min)
CVP

(mmHg)
PAr*

(mmHg)
HR PCWP

(B/min) (mmHg)
M,AP SVR

(mmHg) (dyn.sec.cm -J
PVR

(dyn.sec.cm - J

Ctr. 5.58 + 0.88 103 t 10 13.3 + 1.3 13.9 + 2.6 22.7+1.9 74.7+9.0 943+ 123 147 + 22

NE 5.62 t 0.90 102 t 10 13.6+1.4 12.7+1.5 23.0 + 1.9 79.3 + 8.1 1052 + 150 146+ 22

5.67 + 0.85 101 + 10 13.9+1.2 14.0+1.6 23.4 + 1 .8 77 .4 + 9.3 942+ 94 139 + 23

5.60 t 0.87 101 +,10 13.7+1.4 13.1 +1.3 22.9+1.7 79.1 +9.4 999+ 111 145 !25

i+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-
ly.

The partial pressure of arterial oxygen (PaO2) did
not show significant change in 1/z hr but at t hr and 2
hrs the PsO, rose trom 121+43 to 132+45 and
137 + 46 mmFlg respectively. The changes of QS/QT
and P4O, are shown in figure 1. lt should be noted
that whi16 al!zhr the QS/QT decreased in 6 out of 7
patients, in 1 patient this ratio increased. However, at

0051200512
TIME (hls)

Figure 1. lntrapulmonary shunt QS/QT and arterial oxygen-
tension before the after furosemide administra'
tion. 1-1 lndividuala data (---) Mean values.

Table 4. Urine output.

Time-.
(hrs)

Control 0.5

Urine Output
(ml/h)

3.3 t 2.0 5.9 + 3.2 5.0 + 2.7 3.6 + 2.0

- I!SE
* * From the f urosemide 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 diff icult 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 al !2, 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 diff icult 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. ln 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 untenables. Undoubtedly, this me-
chanism of decrease in venous return is well establi-
shed in animals and is due to prostaglandins released
by the kidneys6'7. 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 el al. (1977)7,
who found that the effect of furosemide in dogs di-
sappears after nephrectomy or after administration of
indomethacine. lt follows that neither the removal of
f luid 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.

a0:12Ca5
TtME (hrs)

Figure 2. Mean pulmonary artery and wedge pressure, car-
diac output and pulmonary resistance pre and
post furosemide administration 1-; lndividual
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 coeff icient
(Kf in the Starling law) or in its effect on the lymph
flow f lux. Such a proposition cannot be exeluded, par-
ticularly since furosemide^affects the permeability
coefficient in oJher organso. Thus we propose in the
absence of definitivestudies specifically dealing with
pulmonary circulation, that f urosemide 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
mechanisme'11 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 car-diac output could have affected the
pulmonary shunt"'ls, but this mechanism can be ex-
cluded because neither of the above parameters were
affected after administration of furosemide (Table 2,
Fis.2).

Administration of furosemide is associated with
production of prostaglandins by the kidney as well as
renin release and angiotensin ll. 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 shuntl6-18.

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'e'2'. An inte-
resting fact in this regard2l 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. lt 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 f low 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

U
E
foou
E420
U
ooq

=6>EEErE
E ,v

E
z
o
=J
=c

u
E
loo
U
IE
C

G
E
F
E<6
>EEE:e
o
=J5q
z
u
=

.^a
E
J

8F frF.)
o

4o
E

-o

I

E
o
oo
t
I

"-- uoz
Fo
6r^^ u
e
Jloo

roo S

G

zo
=J
=G



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

this mechanism is not likely2o'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 lt{ng interstitium in myofibrobla-
sts, the Kapanci cells'", may be affected by furosemi-
de. lt is possible that this drug produces a relaxation
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M6on nucit64q ar[rtd,q pe noAuouorqponxtg
exdqAcitoery Kil oupperoxn r@v nveup6vav

I-, I'eapyrcdqq, A. Aouxog, K. Movdpoyog, E. I|anoyectpyiou,
K. Xpr1oridnq, Xp. Pouro1, E. Kovroxr1 xot /,1. MneypaKnq

1. l:roPlKo

Av6pog 25 ettilv on6 rl Arpri4, r6rortx6g undtrtrntroq.

Ar[a eo66ou.' [luperOg, dUonvoro, ovor;r[o, [xte-
poq.

napoloa v6ooq,: ApXi(er on6 pr1v6g Ue uqrnA6 nu-
per6 xor oroi,y[o 6e(rd. Metd 60o rlg6peg o nuper6g
uQ(erqr xor opX((er expofl n0ou on6 n6po ouptyy(ou
xovrd or16e[rd gooroerdi on6quor1. Merd 10 nU6peq
o ooOev{g etodyeror oe OPA xfuvrxtl qg A0t'1vog ge
nupet6, xoxoul[o xor xer[olol,yio. It4v QPA rtrrvrxr'1
6ronrottilOqxe uTroTreproolr6 on6otqUo de[rdg Uo-
otoer6o0g ror on6otlpo enrxpdvrog onoveUpoo4g:
YnoBAi0lre oe Xerpoupyrx{ en6ppooq 6nou nopoxe-
re004xe to on6orrlpo ror 6ytve Xerpoupyrx6g roOopr-
op6g qg neproXflg.

H gereyXerpltrx{ nope[o rou ooOevo0g ng npcilteg
60o 4p5peg flrov xdr{. T1v tp(q Uereyxerpnnxi nU6-
po nopouo(ooe nupet6 pe p(yog pr5Xpr 39" C, 6rio-
nvoro, [xrepo xor un6pXptoon rov orlp<ov. Trg en6ge-
veg qpSpeg enrpop0veror 4 yevrxrl r<otdotoorl rou o-
o0evo0g, o nuper6g ouveXf(etor, npoot(Oetor Truoqr-

[ornpTl on6Xpeprqurl xor npoo6euuxd enrdervoU pevrl
ovorp[o.

Tqv 6B6o94 [ereyxerpnrrxrl 4pr6po erodyetot otq
Movddo Ewonxflg Oeponeiog rou NEEZ oe Boprd ye-
vrr<r'1 xordotqon Ue nupet6, 60onvoro, ovorpio ror G

KTepo.
Atolttxd avapvnonx6; Xp6vro unotponrd(ouoq 6e-

Er6 U6on or(tr6o Ue ouvo66 popnxoih on6 1Setiog.
Zuvfi9ercg, xat tp6not (arfg; M6vr;tog xdtorxog Ar-

BUnq. Aev xonv((et, 6ev xdver Xpion oivonverj;rotog r'1

dAArov rofrxrilv ououbv, SXer ogoAf oe[ouoArxr] 6po-
oiqpt6qro.

2. OY:IKH E=ETA>H

Arogo oprrpetr6g oe nArlprl ouveidqoq. OrIn nd-
oxovroq pe rxteprxtl Xp6on 66ppotog Btrewoy6v<rlv.
Xerpoupyrx6 rporil.ro 6e[rdg prootoe16o0g.

OepUop6tpnon Uooxdtrng 39' C.

Mov66o evrorrxdg geponeioq,Noooxogeio EIArlvtxoO
Epu0po0 IroupoO
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AvanveuottxO; Avonvo4 puOgrrq pe ouXvOr4ro
30/m i n, 0cir poxog ou 1-rpetp rx6g. Ouorotroyrxrl 6xntu En
lpuOropoxirov. YnopBArjqro 6e[rdg Bdonq. A0[non
Qolvqrrxtilv 6ov{oeorv 6e(rdg pdonq. TpoXrjrrlro ovo-
nveuorrxo0 qJreupiopqrog, 6rdonopror oporo( noXeig
pr1 gouou<o[ pdyXot. Aento[ pr4 gouorxo[ p6yXor 6e-
[tori xdro nveugovtxorj ne6[ou, rl1og rprBflg o0oror-
xo.

KuxAoQoptx6; I0uyU6q pugpux6g, flInpnq, Ppo60g
(60/min). Aptlpror<rl nieoq 120/70 mmHg.

Evrovog B' r6vog orqv eor(o r4g ooprfg. Meoo6rq-
otflporo etre00epo.

llenux6: KorA(o proAoxrl, eun[eorr1, ovcil6uv4. Hnop
oqJnldQnro. Intrflvog qrnloenr6q 3 doxrrjLoug, etro-
Qpd efl66uvog. Evteprro( r'1Xor quoroAoyrxo(.

Neupm6: En(ne6o ouvei64orlg rpuorol,oyrx6. TevOv-
r.o ovrovoKtroortxd Kord QUon.

Aev ovo60owor no0oAoyrxd ovrovorl,oonrd. Ar-
o0rltrx6tqto Quorol,oytxr'1.

K6peg roogey60etg, QuoroAoyrK6 rporoxrvqtrx6 ov-
rovor<Lqotrx6. Aev noporqpe[ror 6uoxoptp(o ouX6vo.
Kerning, Bruzinski ( - ).

3. EPTA>THPIAKE: E=ETA>EI>

Fev. afiiotoq,: Ht: 25, Hb:7,59oh, A: 16.200, 11:82o/o, A..

15oh, H: 2% MMI 1oh, LEK: 23%0, orponerdi,ro:
100.000, TKE: 40 mm 111 drpo.
fev. olpuv: EB 1010, Ae0xol;ro 2goh, ae9ovo epu0pd,
ondvrq nuooqo(pro, oupoXoArvoy6vo: (+ + + ), xOl,rv-
6por: ondvtor uetrdl6erg xor ueAoxorxdl6erg.

BUN 25 mg0/0, Kpequv(v4: 1,5 mg%0, odr<Xopo: g0
mg7o, K: 4,26 mEqll, Na: 126 mEq/|, Cl: 8g mEq/|,
SGOT: 261UI, SGPT: 191U1, Xotrepu0p(vn otrrxr1 4,2
mg%, dgeoq:2,6 mgoh, Sg;reo4: 1,6 mg%0, oi,xotrrrfl
oooQordon: 52, yGT: 44, Aeux<ogorlv4: 2 g%0, orpotp(-
vr1 2,7 g%, r;trextpoQ6prlon leux<opdro:v: S,So/o, or.
7,3o/0, B: 14,7oh y:29,7oh, rvro6oy6vo: 210 mgo/o, yp6-
vog npo0pogB(vr1g oo0evoUg 14" (Xp6vog npoOpogpi-
v4g prdptupo 12"), CRP: (+ + + + ), Ra test (- ), Latex
(-)
ASTO: 200 povd6eg Todd.
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A6pro oil.rotoq Ue ouvenKeq eronvo{q orUooQorpr-
KoO o6po. PaO2:67 mmHg, PaCO2: 33mmHg, pH:7,50.

HKfi QIePorogBu<r'1 Bpo6 urqp6io.
Mantoux (2 pov PPDRT 23):3 mm. Antr{ ntu6trov yro
B. Koch opvllr{ oe rperq e(erdoerg.
HTLV3(-), HBsAg 1-).
KaAfuipyercg olgorog; otelpeg oe r6ooeprg trt1Uerq.
Mtxpooxonufl e\6ruo4 nrutAav: opretd TruooQq[pro,
tr(yor 1-rUxqteg, Gram (+) r6xxog.
KdtAtipyeru ntudAav: AvenrUX04oov onorr[eg oro-
rputrorr6rou Coag (+).
KaAAGpyeru nlou paoroerdorig; Avenr0X0loov o-
norr(eg oroqul,oxx6xou Coag (+ ).

4. AKTINOAOTIKA EYPHMATA ANO TO OOPAKA
(Err. 1)

ArdXuq ox[ooq UrKroU rUnou (6rdpeoo Kor xur.fetrr-
6rxd ororXe[o). Oproroyevng oxioon 6e[rorJ pr6oou xor
xdro nveupovrxo0 ne6[ou. Kotdtrnqn 6e[ro0 ntreupo-
6roqpoyporrxorj Xrilpou.

Avoproroyev{g or(oo1 pe u6poeprx6 en[ne6o orrlv
neproXrl rnq oprorepiq n0),nq.

Are[pqvoq r<op6royyeroxr]g or<rdg, ooQtl 6pro Kop-
dtoyyeroxoti oXrlporropori. 06o4 6roQpoyUdrov, rpo-
Xeiog OubroAoyrxrl. Ootd quorotroytxd. H oxuvoypo-
0io eivorinpooOLon[o0ro eni rtrivr1g.

5. AIAOOPIKH AIATNO:TIKH

o) M6o1 nuril6qg cor(rr6o, o4r!q, nveugov[o: rord: - Bo-
petd toX6ro g enr6ervou 1.u1v1 or1lol,unxr1 ovorpio

- notru gopq(o oxrrvotroyrx6v nveu povrrcilv otrAoLcil-
ot(Dv.

B) M6o4 nucbdnq or(rt6o, o1nnx4 OpopBoqtreBirr6o
QAeBtrl66v x6trnrrlv rou eyxerpd.Lou, oqnrtxfl egBotrrxfl

v6oog rov nveup6v<rtv: un6p: - ritvrr<r'1 erx6vq.
xotd: - opvlrrx6g or1loxotrtrr6pyereg.
y) Korxto;rdtoorl Wegener, undp: - oxuvoioyu<f1 er-
x6vo, r<otd: - roroprxO 96o119 o:rtu6og on6'1serkrq.

- Aev undpXer veqprr4 ou1lgeroXfl, q ono[o orlv
roxrropdrooq Wegener onovrdror oe noooor6 nep[-
nou 80%.
6) llveupovrr<4 qupror(rrloq, qugor[cooq ovdlrepou ovo-
nveuor.Ko0 ouorrlpotog rord: opvqrrxdg e{erdoerg
ntu6trrr:v yro g - Koch - opvrlrrxr] deppoovridpoorl
Mantoux,

- ondvro 11 npotono0nq TB tou pr6oou o1169.
e) Artrvol-rur<4t[ooq, rotd: - Aev ovoq6peror roropr-
16 6x0eor1g oe oKrrvoU0Krlro,

- onov[o v6oog ge o1694 onovr6tepq npooBo)rr] rou
pr6oou ro169.

6. NPOTEINOMENE: AIATNO:TIKE> E=ETA>EI:

1) Bu069: Mrxprl ood<pero r(DV opiov qg 0nInS 6e{ro0
oQeoAUo0. Aprotep69 oQeolp6q K.Q.
2) Ooquovrorro[o nopordvrqorl: Tdoq eyxeqotrovro-
tro[ou uypo0 quorotroyrx4. Mrxpooxonrx{ eE6roon
eyxeQoLovrotro[ou uypo0: x0rtopo (-), Ae0xopro 40
mg7o, odxXopo 80 mg%. KotrtrrSpyero eyKeQolov(l)-
uo[ou uypori: ore(po.
3) Aoxrlloo(o Tobey - Ayer f Queckenstedt *: Apvrlrr-
rr1.
4) A[ovtxrl rogoypoQ[o eyr<e<[dAou: Apv4rrx4.
5) YneprlXoypdQnUo r<op6(og: Xcop(g noOoLoyu<d eu-
prl;roro.
6) Muetr6ypo1-r1.to: Aeur<t'1 oerpd: oo<pqg oprorepd er-
tponfl. Epu0pd oetpd: etroqpd xoronreop6vrl, pu-

r<poop0oBtroolKori rfnou.
7) YnepnXoypdqqUo xorA[og: Hnop, ndyxpeog, Xolrl-
66Xog, veqpoi K.0. >rlnvqg: 6royr<o:g6vog.
8) Wright (- ), Avrrodrporo yrq pux6nlool-ro ( - ), Xtro-
u06ro (- ).
9) Mrrpooxonrxfl ef6too4 nriou gooroer6otig yro oKn-
vopr0xqto (- ).

7. noPErA NO>OY

O oo0evqg nopd r4v roreuOuv6prevq Xrlpero0epo-
ne[o ouv6Xr(e vo Bp[or<eror oe poprd yevrxrl Kordoro-
orl pe nuper6,dUonvoro, dqOovrl fiuoorUornpd on6-
XprUqrn xor npoo6e u rrrd en rd e rvori gevl or1.ro),u rrrrl o-
vorpr(o.
Trlv rp(rr1 nUepo r4g vooqi,e(oq rou, nopd rq Boprd

* H doxrpoo(o yiverot oe ufloqr[o opopBoqlep(tLdoq rou
oLypoer6o[q x6],nou, rou BoABorj rrlg oqoy[rrdog 11 qg 6oto
oQoylrrdog xot orqp[(etot ot4v noporrlprlorl 6il orlv n[eor1
Kcr rov 60o oeoy(rrdov uyrotg ot6pou ou{dvetoL q tdorl
rou eyKeQolovrotroiou uypori. H OorLgooio yiverot xotd tr1
dLdpxeLo rnq ooQuovotro[oq nopox6wrloqg ge nieoq tr;g
oQoy[rrdoq rrlg ndoXouoog np6to Kor rrlq uyLorig orrl ouv6-
Xero nl,eupdg. H tdoq rou eyKeeolov<orro[ou uypori getpe[-
ror ge ;iov6perpo rpooopUoopdvou otrl Bel,6vo nopox6vr4-
or1g. H oO[r;oq trlg rdolg (Oertr<r1 6or<L;roo[o) oe n(eoq rqg u-
yro[g n],eupdg ouv4yopel un6p on6qpo[r19. H opvrlttrrl 6-
;r<og 6oxrgoo(o 6ev qnoxtre[er rqv on6epo{r1 enerdrl e(vot 6u-
vot6v oto peto[0 vo 6Xer ovontuX0e[ nopdntreuprl xurAo-
Qop(o,
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yevtKn Kordoroon Kot Ue toXUpfl q dtdyvtr:on rnq on-
nnxqg 0poUporDAeg(ttdog rcov QIeBo66v t<6trnorv

rou eyxe<pdtrou, o ooOevrlg unopdtretot oe XelpoupYt'
r<ri aPA en6gBooq, pe oron6 r1v onopdxpuvon rnq
oqntrrtlg eot(og.

Itrlv en6pBoorl, oQo0 6yrve ntrr1pr1g pooroet6exto-
prr1, onorol,0Q0qxe to toiltul.to rou otypoet6o0g x6tr-

nou ro orfo(o 6tovo(Xt1xe xot Bp60r;xe totXorgottr6g
0p6U9og. Metd qv oQoipeon tou 0p6prBou rot oQoti
oQ6enKs vo tp6[er eAe00epo QIeptK6 o(go t6oo on6
ro xevtptx6 6oo t<ot on6 to neptqeptx6 rgrlgo tou
r6trnou rono0etflO4xe totv(o ttodoqoppiou yto otg6-
oroorl. l-to trlv onoQuYn onox6AAqolg r<or dtrl'tov or1-

nrrrcbv eUgotrtilv 6ytve nopooreurl xot onotr(voor1 rrlg
6oco oQoy(tr6og qL6Pog.

An6 qv npdlrrl UereYxetpnrtxi nU6pq 11 xotdotoorl
rou ooOevo0q BeArtdr0lxe oto0r1td, unoXdlpr;oe o nu-
per6g xot to otpolurtr6 oUvdpopro pe npoo6euttxrl
peAr(ooq trlg yevtxfg etx6voq tou oppti:orou ttg en6'

Ueveq np5peq.

8. TEAIKH AIATNO:H

M6on nu66ng ctltitt6o, oqnttrfl, 0poUFoQ)\ePitt6o
orypoerdorig xOLnou rou eyreQdAou, orlnrtxi epBotrt-

r<rl v6oog tov nveuPt6vorv.

9. >YZHTH>H

Ao0evflg veoprlq r1trrx(og XetpoupYnp6voq yto ent-

nloxr'1 U6onq nudl6oug o:r[rt6og. H v6oog efetr[ooetot
orrlv eyyrjg UereYxelpnrtxr'1 nep(o6o ge nupet6, 6tio'
Trvoro, ovotg[o xot (rtepo. O oo0evflg uvonrUooet Ue-

reyxeipqrtr<d v6oo or4v onoio ougptet6xouv oL nve0-

uoveq.
Or oAl,otciloetq rcov nveupovov Ao;tpdvouv rn Pop-

Qi 6rdXuqq nveugovtxrlg gldpnq, nveupovrxoU ono-

orrl protog, rpr4;rorrr<r1 g nveu pov[og xot une(roxottrrlg
outrtroyt'1g. Ie ouvduootrr6 ;re to np6Blrlpo rnq Xp6-
vtoq AoiilcoEnq rou p6oou tr:t6g Kot rnq ;rootoetdoUg r1

6royvtoo4 ovo(qtrl0qr<e opXtxd otq pr6or1 nudldrl or[-
tr6o pe ohqn ioedlc'Kctt ortq evdor<pdvteg entnAox6g
preorlg nucbdoug coritt6og.

Oi ev6oxpdvteg entnLox6g p6qqg nucil6oug tr:rirt-
6o9 o1e66v ndvtote entou;tpoivouv Kqrd ouv6Xeto t-

otori. Kotq oetpd ouXv6rnrqq EUQov[(ovtot: PnvtyY(-
tr6o 340l0, eYKeOoItKd onootrlpoto 25%, troBupuvOi'
t6 a 1 2o/o, cortx6g u 6 por6Qdro q, 1 2o/o, 0 p6ppoorl rov
QtreBor6cilv x6trnov 10%, e[oprlvtyytxd onoor4poro
i% no, unoor<l,r1pi6to onootf;rotolo/o. H prrlvtyyitt6o
onoxl,e[o0r1re on6 to Quototroytx6 ENY xot rrlv onou-

o[o ;rrlvtyytttdtt<cilv o1;re(cov. H nopouo(o eyreQotrt-
xdlv q unoortrqpt6itov onoot4;tdttov onoxtre[oOqxov
on6 rrlv o[ovrr<r1 roUoYpoQio. O trlttx6g u6por6qotrog
xot 4 troBuprv0(tt6o onorhe(o0qre on6 rlv onouo[o
xtrrvtt<cirv er<6r1trdloeov. H 0poppoqtreB(tr6o ttlv Qtre-
gco6rbv t<6trnov rou eyr<e<pdtrou e{r1yei q poptd yevt-

x4 rordotoorl, tqv npoo6eurtxd entdetvo0pevn otpo-

Aurrr<r1 ovot;t[o UtKpooYYetono0lttxo0 t0nou, Kot rtq
oAAotci:oetg rcov nveup6vov oov exdltrciloetg UtKpo-

Brotpiog - orlnttr<r1g eUgotrrrng v6oou tcov nveup6vcov'
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An6 rrlv exriunon tov ototle(ov rnq 6toqoptrflg
ordyvrrloqg xototrrlEqlre otrl dtdyvtoorl qg opopBo-

Qlep(rrdoq rtov Qlepttldcbv x6)rnov, onqrotU(oq, on-
ntrxflg eUpotrtrrlq v6oou ttov nveug6v<ov.

H Boprd yevtxt'1 npoo6euttxd ent6etvotipevrl orltrrl-
xr'l xtrrvrxfl etK6vq orrotroUoe ene[youoo 0eponeuttrrl
ovtrgercilntol. l-toutO xor oqpt(6;revot oe rl,tvtxd, ru-
picug, rprnlpto, 06oope q 6tdyvooq xot npoXtoptloo-

ue orrlv 0eponeuttr<fl ovrtUerd)nton. >rn 0pogBoqtre-
pirr6o rov Qlepo6cbv x6trnrov 11 xupio 0eponeuttxtl
npdqn elvot q Xetpoupytr<f1 onogdxpuvon rnq onnrt-
xflg eor(og. H ovrtBtottxfl 0eponeio 6ev opxe( Yto rov
6treVxo qg Ao(;rcoftg, ougntr4ptilvet 6ptcog rr; 0epo-
neurtrrl ovrtger6ntorl xot np6net vo Xopqyeitot Trpo-

eyXerplrtxd Kot UersYxttprltrrd.
H 0vqr6rrlro oe ev6oxpovtox6g entnl,or<69 on6 96-

on nu66n cot[tt6q r'1tov 35% ornv TIpo ttov ovrtBtott-
x<iv nep[o6o. Me qv e[oo6o rov ovttBtottxtilv xot ge

rlv xotrUreprl enegpottrfl ovttpetd:ntorl ro noooot6
0vrlt6rqtog e[vqt 5%io.

H Xprlon rov ovrtptottxtilv 6Xet o[youpo petrttrioet
rrlv np6yv<r:orl, eo np6net Opttog vo rovtoOe[ 6rt e(vot
6uvqr6v vo unoxp0r.lret or1;re(o rot oupnt6;toro ooBo-
pr'1g evd ox povtorfl g entdroxl'| g'

Er6rx6tepo, n XnUeto0epone(o 61et etrondloet or1-

povttxd rlv en(ntoorl qg 0popBoqtrepirt6oq rov
OIsP(l)66v r6l,nalv qn6 31 7o ttr:v entntrordlv orrlv TIe-

pio6o npo-Xrlpetoeepone(og, oto 10% otlUepo.
H entn)roxrl ourfl ov xor egqovi(etot trty6tepo ou-

Xvd e(vot noA0 entrivduvq enetdfl 11 ouXv6qto Oovd-
rou e(vor uUIIf (38%) r<or eldXtoto 6Xet e)\otttr:0eI o-

n6 qv np6o6o qg OePoneuttrflg.

ANAOOPE> ANO TH BIBNIOTPAOIA

Zqnuxfi epBoAtxfi v6ooq, rotv fiv€up6v@v

H oqnttxrl eUgotrrr<r1 v6oog rcov nveug6vrov epqov[-
(er ou[ov6gevq ouXv6ulro, rl oTro(o oqe[tretot orrl
6ro6e6og6vr1 ev6oqtr6Bto Xpnon to(txtilv ouotci:v xqt
oqv eupeio Xpl'lon xo'eeulptov xevtptt<cilv OAEB6vl'2.
IuXv6repo no0oy6vo o(rto e[vqt o Staphylococcus a-

ureus oe noooot6 60%0, evcil xoro20oh euo0vovrot o

otpent6rorKoq, ot U0xnteq Kot ot Gram opvrlttxo[
x6xrot. Ot otl.toxotrAr6pyeteg eivot opvrlttx6g oe nooo-
at6 2Ooh. To noooot6 our6 oufdveror eq6oov 6Xet

nponyn0e( ovrtPtortrfl oYoYi3-5.
To ouprnttbproro rng v6oou e[vot: Ilnttx6g nupe-

169, 60onvoro, Br'1Xog, ntreuptrtx6g n6vog xot otg6-
nTuon.

To orlnttxd 6ppotro nopot4potivrot xup(tog orlv
xop6rd (oe ouv6uoog6 Ue Borqprdroxfl ev6oxop6(rt-
6o rrlg tpryhtbXtvog Bo)'Bi6og) Kot oe neptQeptr6g

QI69eS (or1nuxf1 0poUgoQIeBitr6o). H rpryA6Xtv Botr-

Bi6o, nptv on6 q tro(;ro[r1, pnope[ vo e(vot QuotoAoyt-
rt!, f1 vo nopouotd(et ouyyevfl r'1 peuprotrxfl ovcol-toL[o.

H ev6orop6itt6o u1g rptyAtirXtvog 9oA9(6og oulvd e[-

vot otonnpi Kol n onnrlKi eU9otru<i v6oog rov nveu-
g6vrov ;rnope( vo unoreAel tq povo6rr<t'1 6toyvoortxfl
6v6er€n. Eor(eg oqnttxf1q 0poprBoqleB[tt6og elvot ot
ql6Beq tou ppoX(ovo oe Xprloreg toftxtilv ouottbv, ot

6o(I) rqt 6qo oQpoY(rtoeg oe oppciloroug Ue )rotlrtil€etq
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rnq Keoo^nq Kor rou rpqxn^ou, or 0l6peq rnq ru6-
trou, or oprnpro9lepdl6erg ovooroptboerq oppri:otrov
oe xp6vuo otpord0opol6'7.

Mrxpooxonrrd, q orlnuxf 0poppoqAep[rt6o Xopo-
xrqp[(etor on6 ovdpetfn nriou xor 0p6ppou. H eUBo-
tr{ tou u)rrxorl ouroU orouq nve0poveg 6Xer og onor6-
treopo qv on6<Ppo(4 trov ;uxpcbv nveug6vtrdlv oy-
ye(ov, 1 ono(o ouvendyetor nveupovrxtl )roiuoEn.

C)g ex roUtou, rl qrttvo^,oyrxf etx6vo rou Otbpoxo

Xopqxqp((etor on6 6tdXuteg oxtdoetg, Ue oxov6vt-
oto oXflpo, or onoieg xoilonororivrot 06 noooor6
25oh. Ot pAdPeS our6g evron[(ovtot xord npor(pr1o4
otoug xdrco l,oBorjg tov nveup6vov Kot Xoporqp(-
Eovrqr on6 rq ypnyopn xoilono(qor1 Kqr rnv rout6-
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NAHPH 1 2QPH
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CHOLEoYL SA T.U.t (600 nig)
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Cholodyl SA lil@al6d labs 400 lrc: 30 SA tabs x 400 MG
Chol€dyl SA lillll@r.d iabs 600 MG: 30 SA tabs x 600 MG.
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rHA.7231 693 - 7227 061

TPAMMATTIA B.A. IAMAO!
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