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OAHTIE: TIA TOY: :YTTPAOEI:
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KATHTOPIE:
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EPFAfION:

ANATYI-IA:

INEYMON e(voL ro efi(onUo errorngovrK6 repro6rK6 tr1q Eltrnvrxng nveu].lovoloyx4q Erotpe(oq Kqr rrlq
ELtrrlvrx{q Bpoylo},oytxr1q Erorpe[oq. H endoyfl qg 0)rqg y[vetor on6 rq Euvroxtrxfl Enrtponfl rou nepro-
6rxoU Ue euOUvrl rov Areu0uVrrirv E0wo(19 Kor rov YneriOuv<ov rrlg Exnor6eurrxf q'Yl4g Kcu rov Epeuvrlrr-
xcilv Epyoouilv nou op[o0r1xov qn6 rq Arorxqrrxd lugBo0trro r<ov 60o Etorper<ilv ge 5eu] 04re(o.

H ULl tou flepro6rKo0 nNEYMON ovo06peror xord r0pro l6yo otd Avqnveuorrxd:6ornps. H 6rdp0poorl
qg 0Aqg nepd,oppdverl.1)'Ap9pa Z0wa\7q, 2) lTpurdruneq epeuv4nx6q, epyaobg, 3) Avooxonrloeq, 4) Ex-
na6ewtx6 Bipa, 5) Evirc<ptpouoeq nepmrboerq. 'ApOpo o0vto{r19, Avooron{oerg, Er6Lxd 6pepo Kor'Ap-
0po exnor6eutrxo0 nepreXog6vou (Exnor6eutrx6 Brlpo)64poore0ovtor prerd on6 ypontrl np6oxi,qorl t4g
Iuvtoxrrr{g Enrrponfl g.

Or l'lpcor6tuneg epeuvltrx6g epyooieg xp(vovtot on6 toutrdXtorov 6rio ove{dprrlroug xprt6g. Or ev6roq6-
pouoeq neptnrdloerg enil6yovror on6 rrg neprnrdloerg nou nopouord(ovrqt orrq ArovoooKoperox6g ouy-
xevtpciloerg rqg BpoyXo)\oyrxrlg Etorpe(og. Td 6p0po oriwo[r1q, td er6rxd 6p0po, or npcot6runeg epyoo(eg
6rlgooteriovror oA6xLqpeg orrjv EAtrlvrxrq xor Ayytrrxrl yfuilooo. Or epeuvrlrtx6q epyoo(eq nou uropdllov-
rot oro El,Arlvtxd eo UsroQpd(ovtor oro Ayyl,rxd pr6oo oe 6vo privo on6 tqg ono6olrlg rrlg epyoo[og yLo 611-

goo(euor1, pe eu0Uv1 rov ouyypq06ov.

EPEYNHTIKEI EPI-AIIEI: neprdXouv xord oerpd:

1) feirdo rftAou: Tirlog, Ov6poto ouyypo06ov ornv ovopcrorrxrl, x6vrpo npo6Aeuoqg, AreU0uvo4, r4tr6-
qcovo x0prou ouyypoq6o yro enrxotvcovio.
2) nepiLn.!4: An6 1 00 6ro9 200 tr6[erg nou 0d nepr6Xer ouvonrrxd ro oxon6, q p60o6o, ro poorxd onotetr6-
oUoro Kor to ou;rnepdoporo rnq epyoo(og (o rirtrog, rl rspiAnqn xot 1 pLpLLoypqqlo vq opX((ouv on6 v6o
oetr(6o). Iro 16l,o9 rtov nepA{qeov vo ovoypdgovtor 5 toutrdXrorov tr6[etg xAer6rd.
3) Eoayuyrl, 4) YArx6 - M6,0o6oq,, 5) AnorcA|o1tata,6l Zu1lqo4,7) BtBAtoypaQtu.
Ot BtpAroypoqLx6g noponopndg 0o y(vovrqr Ue ro o0orrlgo Vancouver 6qLo6ri oto xe(gevo oprOgorivtor xo-
rd oeLpd e[Qdvronq toug. Brp],roypogio on6 neprodLxd: Metd rov opr0p6, ovq06povror 6tro roov6;roro
rov ouyypcl06rov, o nL4prlg r(rlog tou dp0pou, q en(oqpr4 o0vrprlorl tou nepro6rxorj, to 6ro9, o r6pog, 11

np6rq xor tetreuro(o oel,i6o. n.X. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.8., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21,749-759.
BrpLroypog(o on6 MovoypoQ(o: Apr0p6g, ov6poro ouyypo06,ov, r(ttrog, opL0;169 6K6oonq, o ex6otrx6g o[-
rog, o r6nog xor to 6ro9 6x6oo1g, oeli6eg. n.X.2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
BLpALoypoqio on6 xe<pdioro prpl,iou: Apr0p6g, ov6;roto ouyypo06ov rou KeQoAoiou, o r(rtrog rou KeQo,
tro(ou, ln, o t[ttrog tou pLptriou, oL EnrotrlgovLxo( Euvrdxteg (Editors), o opr0pdg 6x6oor1q, o ex6orrx6g oG

xog, o t6noq xor ro 6ro9 6x6oor1g r<or or oetr[6e9.n.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) fllvoxeg: No 6Xouv ooQn - ereqnyrlgorrx6 r(tAo xor vo ypdqeror o xo06vog oe Xopror{ oeA[6o.
9) Erx6veg - Aroypdpgoro: YnopdAAovrqr oe ooroypoo(eq I x 12 cm (3 ovdtuno), teXvrxd drloyeq. 24pteLdr-

varor oro n(oo ;r6pog pe gol,ox6 gotrr3pL, o opL0;r6g qg, o rlttrog rou dp0pou xor o np6rog ouyypo06qq Ko-

Odlg roL ro endvco pt6pog our1g. OL un6rrttror tov err6vcov (Ae(dvreg) oe Xoprorrl oetriDo.

flpoiinoo6oerg: llerpo1.ronx6g epyooieg oe ovepdlnoug { nerpogor6(<rro €o np6ner vo ouvo6eUovtoL pe 6fl-
trcoor1 drr oxotrou0rl0qxov dtror oL xov6veg rnq enrornpovrxrlg 6eovrotroy(oq o0Uqtovo pe trg opX6g rou Hel-
sinki. T6trog 11 epyooio 6ev 0o np6ner vo 6Xer drlpooLeu0ei nporlyoug6v<og.

Or epyooieq yro 64;rooieuorl, EoxruAoypoQ4y6veq oe 6rnA6 6rdorqpo xor pe eup0 nepr0<irpro, urop6trIov.
tor oe 3 ovdruno (1 np<rlr6tuno, 2 xotrrig nordrrlrog Qoroovr(ypooo) orn Are0ouvo4:
nEPIOAIKO "flNEYMONT
NANAAIAMANTONOYAOY 4
AOHNA 115 28

H 6ondv4 rrlg nopoyyetr(og ovorUncov popUver rouq ouyypoQelg xoL 11 ougqcov(o y(verqr xoreu0e(ov lre rrlv
ex66rpro etoLpeio.
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NOTICE TO CONTRIBUTORS

PNEUMON is the official Journal of the Hellenic Thoracic Society and the Greek Bronchologic Society,
published quarterly in Athens, Greece. lt is primarily intended for the publication of articles relevant to the
respiratory system.

Editorial, original articles and special articles are published in Greek and English.

Editorials, Fleviews and Special Articles are submitted after written invitation by the Editorial Board.

Original articles are subject to editorial revision. Articles submitted in English will be translated into Greek
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.

summary: No less than 100 and no mord than 200 words. Key words: No less than f ive.

References; The "Vancouver" system should be used. References in the text should be numbered in the
consecutive order in which they are f irst mentioned in the text. Responsibility for accuracy of the referen-
ces rests entirely with the authors.
The list of references 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), tiile of article, name of Journal
year, volume, the f irst and last page numbers. e.g. 1. Milic-EmiliJ., 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 aBplicable), book title, place of publication, publisher, year
and page number. e.g.2. Gibson J.G. and Pride N.B.: Pleural, Alveolar and Systemic Diseases Affecting.
Chest Wall Function. Roussos C. and Macklem D.T. (eds) 1st edition, Marcel Dekker, New york, 19g6, 1123-
1133.

lllustrations: 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.

Submission.'The original typescript and two copies should be sent to the pNEUMON, 4 papadiamantopou..
lou st., Athens 11528, Greece. Paper must be typed in double spacing with wide margins on one side of the
paper only. Submission 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 journal for publication.
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lmmune reactions fn the
pathogenesis of sarcoidosis

Sarcoidosis is a multisystemic disorder
of unknown etiology characterized by an
enhanced cellular immune response at si-
tes of disease activity and by the presen-
ce of granulomata. ln recent years, the eva-
luation of inflammatory cells recovered
by bronchoalveolar lavage (BAL) demon-
strated that the initial event preceding the
granuloma formation is an alveolitis that
is mainly composed of activated T-
lymphocytes and macrophages. The inte-
raction between these two cell types leads to the pro-
gression f rom alveolitis to granuloma, probably in the
following sequence: 1) the lung T-cells are activated
and proliferating; 2) the activated T-cells release lym-
phokines that recruit and activate monocytes/macro-
phages; 3) the activated monocytes/macrophages dif-
ferentiate into granuloma cells such as epitheloid
cells and multinucleated giants cells and may release
pro-inf lammatory and pro-f ibrotic mediators that
modulate the granulomatous and f ibrotic process'2.

There are many parallels between the mechanisms
of T-cell activation in sarcoidosis and antigen in-
duced T-cell activation suggesting the role of still
unknown antigen(s) as an etiologic factor in this disor-
der. The f irst step of T-cell activation requires three si-
gnals: .l) Presentation of the specific antigen by mac-
rophages to resting T-cells. ln this regard, the antigen
presenting capacity of alveolar macrophages in sar-
coidosis is very eff icient and signif icantly better than
in normal subjects or patients with idiopathic pulmo-
nary f ibrosis3'0. 2; Presence of the appropriate restric-
tion elements, namely MHC class ll molecules (e.9.
HLA-DR) on the antigen presenting cells. ln this con-
text, the percentages of macrophages from patients
with pulmonary sarcoidosis that express HLA-DR an-
tigens are comparable to those in normal subjects
suggesting that the enhanced antigen presentation
by sarcoid alveolar macrophages is not related to the
proportion of macrophages that express class ll mole-
culesa'6. 3) Release of interleukin-l (lL-l) by the antigen
presenting cell following binding to the T-cell. lL-1 is
not only an important mediator for the initiation of T-
cell activation by also appears to participate in the in-
duction and/or expression of granulomas, amongst other
biological effectsT. Whether alveolar macrophages
from patients with active sarcoidosis show enhanced
production and release of lL-l or not is still under
debate8.11.

106 NNEYIVQN

AvoooAoy r xfg ovr,6 pcroel,g

orqv fiseoy6veo4
rqq Zopxoei6ao4g

H oopxoe[6o.lo4 e[vor pro notruouorlporr-
xq 6toropoXrl dyvcoor4g orrLotroyiog nou
Xopoxrqpi(eror qn6 ou[4gevq rurroprr<4
ovoooLoyrx4 ondvtqoq oro orlpre[o eprgo-
v[oeo.lg dpoorrlpt6rqroq rnq v6oou Kqt o-
n6 rqv nopouo[o r<orc<rroprdrrrlv. I-lpooqd-
roq, n o[rotr6yqor1 rov Qlsygovcodrirv rur-
roporv nou trqQ04r<ov pe BpoyloKuqrelr-

, dtrq 6xnluorl (BAL) on66erfe 6n ro crpxr.-

E K6 orq6ro, Trou nponye[ror rrlg 6qptoup-€ ylog r<oxr<rtirUoroq, e[vot pto rur]e].r6(rr6o
xup(rog on6 evepyonorrlp6vo T-i,epQoxIrtopo Kor Uo-
KpoQoyo. H otrA4Aenidpoorl pero[[ ourdlv rov 60o
rurroptr<cirv t0nov o64yeL otrlv perontororl on6 rur.l-re-

i16[r16o oe roxx[<opro, xord nooo nL0ov6Trlro Ue rrlv
oxotrou04 oeLpo: 1) To T-rurropo rou nve0povog e-
vepyonororjvror Kqr noLl,onAoord(ovror, 2) ro evep-
yonotqpr6vo T-r<0tropo oneLeu0epdlvouv l,egQor[veg
nou orporoAoyodv ror evepyonotoriv l.rovoxUrropo/1-ro-
KpoQoyo, 3) ro ev,epyonorrlg5vo ;.rovoxurropo/1.ror<po-
Qoyq 6roQoponorouvror oe rUrropo r<or(<trilporog, 6-
nog entOqLroetdrl rurropo Kor notrun0p4vo yryovro-
r0rropo r<oL nt0ovcilg onetreu0ep6vouv npo-Qtreypo-
vcb6etg r<or npo-rvcirderg ev6rdpeoeg ouo[eg nou pu0pr(-
(ouv rqv rort<toporcil64 Lvrortx4 6todtxoo[o]'2.

Ynoplouv noAtrd r<orvd oqge[o peto(rj rtov Urlxovr-
oprdlv evepyono(qoqg r<lv T-r<urrdpcov on'lv ooproe(-
6coor1 pe rnv evepyofloi4oq rtov T-rurrdptov nou npo-
r<oAelroL ono ovrryovo, unoderrvUovroq ro poAo ox6-
1-ro oyvro orou(rov) ovtry6vo u (rrlv) rrlg ott rotroyt xo 0 no-
poyovro orrlv nd0r1or1 ourr1. To npcilto otodro orrlv e-
vepyono(r1oq rov T-r<urroprr:v onoLre(: 1) l-lopouoLooq
rou ouyKeKprpr5vou ovrryovou on6 por<poQdyo oro o-
dpoveg T-r<Utropo. Kor'our6v tov tp6no, 11 6uvot6r1-
ro nopouorooeog ovrry6vou on6 To KuqJsfu6rxd pro-

KpoQdyo orrlv oopKoe[6oror1 e[vot notru onoretreopo-
ttr<4 ror orlpovrtro xotrUreprl qn'6rr oe QuoroAoyrKd
orogo ( ooOeveig pre t6rono0r1 nveupovrr<r1 (voor13'a.

2) l-lopouoio rov xoroiiqi,orv neproprorrr<tiv oror-
Xelov, 6rlAo6rl pi6pro MHC rUnou ll (n.1. HLA-DR) oro
rurropo nou tropouoLo(ouv ro ovrry6vo. I'ourrlv rrlv
nep[nrtoor1, q noooorto(o ovo],oy[o rrov oo0evcirv ;le
oopxoe[6tooq nveUpovog nou epqov[(ouv HLA-DR ov-
rty6vo pnope( vo ouyxpLOeI p' ourqv nou eUQov[(eror
oe Quoroloyrr<o0q, uno6errv[ovtog 6rr 11 ou(qpevrl
nopouo[oor1 ovrryovtrlv on6 ro oopxoe16rr<o ruQe],Ldr-
xd pror<poqdyo 6ev ouoXer[(eror Ue rnv ovoAoy[o tov
UoKpoQoyov nou XopoKrnp((ovror qn6 r0nou ll goproa6.

3) Anetreu0epool rvrepLeur<[vqg-1 (lL-1)on6 ro x0rro-
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ln the second step of T-cell activation, subsets of
the activated T-cells release interleukin-2 (lL-2), the T-
cell growth factor. Other subsets start to express re-
ceptors for lL-Z. The subsequent interaction of lL-2 with
the interleukin-2 receptors triggers T-cell prolifera-
tion, thus expanding the small population of T-cells i-

nitially activated by antigenl2. ln contrast to normal
individuals the lung T-lymphocytes f rom patients with
active sarcoidosis are spontaneously releasing
lL-213 14. The T-cell subset that is responsible for this
release is the CD4+ HLA-DR+ helper lymphocytel5.
Consistent with this concept, lung T-cells but not
blood T-cells of patients with active sarcoidosis spon-
taneously express the lL-2 gene16. Besides increased
levels of lL-2 within the local alveolar milieu, the ex-
pression of lL-2 receptors on responder T-cells is ne-
cessary for maintaining the spontaneous T-cell proli-
feration. ln some patients with active pulmonary sar-
coidosis, increased proportions and numbers of lL-2
receptor positive T-cells have been observedlT. Also
soluble lL-2 receptor concentrations have been found
to be elevated in serum and BAL samples from pa-
tients with active sarcoidosis suggesting that serum
measurements of soluble lL-2 receptors may be
useful for monitoring ot drsease actrvrtyrs. Obvrously
the lL-2 release by lung T-cells and the consecutive
proliferative response o't lL-2 receptor positive lung T-

cells may be responsible for maintaining the T-cell al-
veolitis and thus maintaining the disease in an active
state by continuous spontaneous replication of activa-
ted T-helper cells.

An additional mechanism for T-cell accumulation
may be the recruitment of T-cells from blood inio the
lung. This mechanism may explain both, the T-
lymphopenia in the blood and the increased numbers
of T-cells in the lung. lnterestingly, the same media-
tors that are important for T-cell activation and proli-
feration namely lL-1 and lL-2 have also been demon-
strated to be potent chemotactic factors for blood T-
cellsre20. The chemotactic activity of lL-1 was found
to be specif ic for the helper T-cell population which is
exactly the subset that is selectively increased in the
sarcoid lung.

The phenotypic characteristics of sarcoid lung T-
cells are those of activated T-helper cells showing en-
hanced expression of the CD4 molecule and the activ-
ation markers HLA-DR and VLA-12122. ln patients with
active disease, the CD4/CD8 ration in the lungs is
markedly increased. Some investigators demonstra-
ted that the T-cells in sarcoid lung were of the Leu8 - ,

519 + , T17 - phenotype23'24 indicating the presence of
true helper cells within the CD4 + population, i.e. the
T-cells subset that is able to stimulate the B-cell dif fe-
rentiation into plasma cells. Consistent with this phe-
notype, sarcoid lung T-cells polyclonally activate B-
cells to produce immunoglobulins23.

Regarding the mechanism of granuloma formation,
the modulating effect of T-cells is mediated by the re-
lease of a variety of lymphokines. For active granulo-
ma formation to proceed, monocytes continously have
to migrate f rom the blood into the lung. T-lymphocytes
appear to attract monocytes from the blood into the

po [ou nopouoLo(et ro ovrty6vo nou or<oAou0e[ror o-
no 65ogeuoq oro T-x0rropo. H lL-1 6ev eivor pr6vo 6-

vog onou6oiog peootroBqrrlg yro rrlv 6vop{r1 evepyo-
noLrloeog rcov T-xurrdp<ov oii,o perof6 d],Acr.lv Bro],o-
yrrciv onoretreopdrov qo(verot enioqg vo ouprpero-
oxrr orrlv enoytr.ly4 r<ot/4 eprQdvLorl xoxrr<opiorov/. To
eov Kuqrefudrr<d por<poQoyo oro ooOeve[g pe evepyo
oopxoe[6ooq epgov((ouv ou[r1g6vr1 nopoyroyr'1 xor o-
netreu06pr.,.lor1 lL-1 11 oXr Bp(oxerot ox6pro uno ou(r1rr1-
on"'".

Iro 6eIrepo oro6ro rnq svspyoroiqoqg rtr.lv T-KUr-
roprirv, unoogdoeg rov evepYofioulpr6vcov T-rurropcov
onetreuOep<irvouv rvreptreux[vq-2 (lL-2), rov nopoyov-
to ovonru[r1g r<ov T-xurrop<ov. Atrtreg unoopo6eg op-
1i(ouv vo rUQov[(ouv urro6oxt(g yro lL-2. H enqx6-
i,ou0q oi,i.qi,enrdpoon rnq lL-2 pe toug unodoXeig t4g
rvrepAeux[vqg-2 nupo6oreI rov no],i,ontrooroop6 ro.lv
T-xutrop<rrv, enerre[vovrog 6ror rov prLxpo ntrrl0uopro
trov T-rurrdpov nou oplrxo evepyonor40nKe Ue ro ovrr-
yovo ''. Ie ovr[oeon pe quoro^oyrxo oropo, ro T-],eprqo-
r<rittopo rou nveupovog oe oo0eve(g pe evepyo oop-
roei6o:or1 onetreuOepcilvouv our6goro lL-2r3 14. H uno-
o;rd6o nou elvor une0Ouvr1 yro our4 r4v one].eu06prrr-
oq eivot to Bo40r;ru<6 tre;rQox0tropo CD4 + HLA-DR + rr'.

I[gqorvo pe ourrlv trlv opX4, T-x0rtopo rou nve0po-
vog Kor o1L T-x0rropo rou olpqrog eggov((ouv our6-
Uoro ro yovidto lL-2r6. Exr6g on6 ou[r1;revo en[ne6q
rrlg lL-2 pr6oo oro rontxo r<uQetrLdtr<6 neptBotrtrov, 11

epQdvrorl rolv uno6ol6rrlv rrlg lL-2 oe T-x0rtopo o-
novrrloetog e[vor ovoyr<olo yro rq 6Lorrlpr'1or1 rou ou-
roUorou noA).onAootoogo0 t<ov T-ruttop<rrv. Ie gepL-

xo0g ooOeveig pe evepy6 nveupovrr[ ooproe(6oor1 6-

Xouv noporqpq0ei ou(qp6veg ovoi,oy[eg ror opr0goI
rcov T-xurtop@v Ue Oerrxo0g unodoXeig lL-2J7. En(or1g
eXouv BpeOe[ ort elouv ou{n0er ot 6rotrur6g ouyKtv-
rpcboerg rov uro6ox6rr:v rrlg lL-2 oe delyporo opou
r<or BAL on6 ooOeve[g pe evepyo oopxoeidcoorl uro-
6errvriovrog, 6rL gerp4oerg opo0 rorv 6roi,urcirv lL-2 u-
nodol6tov pnopei vo e[vor Xpqorpeg yro rqv ropqKo-
Ao00qor1 rqg 6poorqprorrlroq -r4g no0rloeoq'0. Ipo-
qovdlg q onel,eu06,p<ooq lL-2 on6 T-r0rropo rou nveu-
Uovoq Kqr q enox6Aou0rl noAAoniootoorrx1 ovt(dpo-
orl rcr.lv T-xurropcov rou nve0povog pre OerLxo0g uno-
6o1eig pnopei vo e[vor une0Ouvr1 yro rrlv 6torr1pr1or1
tr;g ruQei,r6[tr6og rcov T-xurtopc,rv xor 1.r' ouro rov
rp6no rqg 6Lor4pqong rnq v6oou oe evtpyo orodLo
pe ouveXe[g ouroporoug ovo6rniootool.ro0g rov t-
vepyonorrl g6vcov T-r<urroprrtv.

Evog en( ni5ov pqXovropr6g yro rn ouyr<6vrp<ooq
tcov T-xuttoprov pnope[ vo e[vqr 11 orporoA6yrlon T-
rurrop<ov oTro ro o[po orov nveupovo. Aur6g o pnxo-
vrogoq pnope( vo e[r1yr1oeL rot to 60o, rooo rrlv trepr-

Qonev[o oro o[pro ooo r<or roug ou{rlpevoug opL0proIg
T-xurrop<rrv orov nveupovo. EvdLoQepov e[vot, orr oL

[6teg ev6ropreoeg ouo[eg nou eivqt orlpovrLx6g yro rrlv
evepyono(qoq rcov T-r<utropov r<oL tov no},tronAooLo-
oUo rouq, 6r1lodr1 4 lL-1 r<oL lL-2, eXouv en[or1g ono6er-
X0ei ort e[vor LxovoI XrlUerorqKrrKo( nopoyovrsq yrq
to T-r<tirropo rou olpotogre 20. H lqperoroxtLrrl 6poon
qg lL-1 ono6e(10qre otL e[vor eLdrxorep4 yro tov ni,q-
0uopr6 ro.lv Boq0rlrrxdrv T-xurroptov, [ou eivot oxpr-
B69 11 unoopodo nou r6ro(repo ou[overor orov oop-
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lung by the release of monocyte chemotactic f actor23.
The T-cell subset responsible for this effect bears the
phenotype of true helper cells. The macrophage
migration-inhibitory factor is another lymphokine that
is spontaneously released by the activated lung T-
cells '. This mediator leads to the immobilization of
monocytes/macrophages in the lung and likely as-
sists the newly recruited monocytes to differentiate
into macrophages, epitheloid cells, and giant cells
which form the building blocks of granuloma.

The most potent monocyte/macrophage activating
factor is now known to be interferon-gamma. This me-
diator can be produced by both, lung T-lymphocytes
and alveolar macrophages, following appropriate
stimulation. lt is spontaneously released from these
cells in patients with pulmonary sarcoidosis25. Besi-
des its principal biological effect, the activation of
macrophages, interferon-gamma is also able to modu-
late a variety of lymphocyte functions, such as stimu-
lation of the expression of lL-2 receptors on T-cells, en-
hancement of NK-activity, and inhibition of suppres-
sor T-lymphocyte functions. Most importantly, inter-
feron-gamma appears to be major mediator involved
in granuloma formation, since it has been shown that
addition of this cytokine to culture of human alveolar
macrophages promoted the f usion of these cells lea-
ding to f ormation of multinucleated giant cells26. This
suggests that this substance acts as macrophage
fusion factor.

Along theses lines, the contribution of alveolar
macrophages to the alveolitis of sarcoidosis can be
summarized as follows: 1) antigen presentation and
MHC class ll expression; 2) lL-2 release that might
participate in the induction and/or expression of granu-
lornas; 3) release of interferon-gamma; 4) release of
tunror necrosis factor and type lV collagenase:', their
precise role being still to be clarified. The data on
surtace marker expression of alveolar macrophages
in active sarcoidosis are still preliminary. Some reports
indicate increased proportions of relatively immature,
blood monocyte like macrophages2/28. Others descri-
bed phenotypic properties of mature, end-stage mem-
bers of nronocyte/macrophage lineage, as evidenced
by transferrin receptor expression and by reactivity
with 25F9 monoclonal antibody2s. lnterestingly, also
the expression of interleukin-2 receptors on macro-
phages has been observed, perhaps as effect of inter-
feron-gamma activationb. The clinical value of pheno-
typic analysis of macrophages is still limited, as op-
posed to the importance that determination of lym-
phocyte subsets has achieved in interstitial lung disea-
SCS.

. ln conclusion, the alveotitis and the process of
granuloma formation in pulmonary sarcoidosis is me-
diated by an intimate interaction between macropha-
ges and 'l-cells. lt is hoped that f urther studies with
cells recovered from the site of disease activity will
continue to rmprove our understanding of the patho-
genic nrechanisms and will also eventually reveal the
etiolc,gy of sarcoidosis.

roerdrxo nve[rprovo.
To <potvorunrxo Xopoxrrlprorrxo rcov T-rurroptov

rou nvetpovoq rov oopxoerdrxcbv e[vor exe(vq rov e-
vepyonotrlp6.vcov T-Borl0rlrLxcirv rurrdporv, nou 6e[-
lvouv enou{nUsvn eKQpqorrKornro rou prop[ou' CD4
Kqr rov 6erxrcbv evepyono[r1or1g HLA-DR r<or VLA-I2122-
Ie ooOevelg pre evepy6 v6oo, 11 ovoAoy[o CD4/CD8 otoug
nve0poveg eivor o4provrrxo ou(r1p6vq. MepLr<oI epeu-
vrlteg one6et(ov 6rr ro T-r<[rropo oe oopKoetdrxorig
nve0poveg rlrov rou <porvor[nou LeuS - , 5/9 +, I17 -2324,
unodeLxv0ovroq rrlv flopouo(o yvr'1oL<ov Boq0rlrrr<citv
rutroprr.lv U6oq orov nLq0uopr6 r<r.lv CD4 + , 6nlo6n n
unootrro6o rtr.lv T-rurrdpov fiou prnopei vo Dreye[pet
rq 6roQoponolrlo4 r<r.lv B-xurroprov oe ntroopororrjr-
ropo. I0prQovo Ur cruro rov Qqrv6runo, T-x0r-ropo
oopxoe rd u<citv nveu p6vrov eve pyonororjv rq noi u xtrco-
vrr<o B-xuttopq yrq vo nopdyouv ovooooQorp[veg23.

Ilertxo pe ro prlxovropo rou ollprorropro0 xoxxrdr-
Uoroq, q ro0opLorrxq eni6pooq rcov T-r<urroptov Uero-
Qspsor Us rnv onei,eu06pcoon Uroq nA40cirpog ono
i,egQor<(veg. I-ro vo npoXcopr'1oet o oxnUorropoq svep-
you r<oxr<rcir1-iotog, npener povoxUrropo ouveldlg vo
perovooreUouv ono ro o(pro orov nve0povo. To T-
Aepiqor0rtopo qo(verot, otr npooeAr<uouv govor<ur-
ropo on6 ro o(pro pr6oo orov nvetgovo Us rrlv onelru-
0eporo4 rou XnUeroroKrrKo0 nopdyovro rov UovoKUr-
toprr)v23. H unoo;io6o trov T-xurrop(l)v nou eivor une0-
0uvq yro quro ro onor6i,eopo Q6peL rov Qorvoruno
yvqoiurv Borl0qtLr<rilv xurrdptrrv. O nopoyovtoq ovo-
oro,\r1g rrlg Uerqvoore0oe<llq rov UoKpo0oycov e[vor
pLo o,\Ar1 Aepqor[vq nou ou16goro one],eu0epcirverqt
ono to evrpyonornU6vo T-r<Urropo'2. O evdtogeoog
outog nopoyrov odqyei orriv oKrvrlronoirlorl rov Uovo-
xurtopcrrv/l.roKpoQqyov otov nveupovq Kor nL0ovrilg
Bor10d ro vaoorporotroyqpr6vo povox0rropo vo 6ro-
Qoponorrl0otlv oe trior<poQoyo, enren.\toet6[ r<Urropo
Kor yryovroK0rropo nou oxrlUor[(ouv ro utrtxo Kqro-
oxeuqg rtov xoxxtcol.torcov.

O nLo rolupog nopoyovroq evepyonorrloeotg to.rv

1-rovor<utroporv/1.ror<poQoycov elvor rdlpo yvcooro, orr
e[voL 11 yopl.ro-rvrepqep6vq. H evdropreorl ourq ouo(o
prnopei vo nopol0e( tooo on6 T-trepqoxftropo rou
nve0povog 6oo r<ot ono xu(.reirdtr<o pror<poQoyo pero
on6 ovoAoyo 6reyepoq. AneAeu0epcbvetoL out6poro
orto cruro ro x0rropo oe ooeeveig pe oopxoe[6oor1
nveIpovogr5.

l-16pov qn6 ro Boorr<o BLotroyrx6 onor6Aeopo, rrlv s-
vepyono[4o4 poxpoQdyrov, r; yoppro-rvtepqep6vq
pnope( en[oqg vo xoOop[oer pto nAq06po Aepqoxur-
ropLr<civ Aerroupyrcirv, oncllq rq 6Leyeporl epqov[oecog
unodolScov lL-2 oro T-Aepqortrropo, en[roor1 rrlg
,\ertoupy[og NK (xurrop<rtv Qov6cov), xor ovooro],r;
treLroupyrcilv r<rlv KorooroAttxcilv T-i,epqorumoporv.
Axoprl onoudotorepo, 11 yoprpo-rvrspQEpovrl qo(veroL
orL elvqr evog xuprog peooAoBqrrlg nou eprn],er<etor
orov oxrlportol.ro xoxr<Lcb;rorog, oQoti 61er ono6eLX0eI
orr q npooO1xr1 ourqg rrlg Kurropoxivqg oe r<otrir6p-
yeto ov0pron(vtov xurf elt6rxcilv l.toxpoQoy<ov npo<ir0q-
oe rq ouv6vtr.ro4 ourciv ro.lv xurropo-tv odqycilvtog or4
6ropropQtooq noi unupqvov yryqvroKUrropov26. Au16
de[Xver ort 11 ouo[o ourr'1 6po oov nopoyovrog ouvri-
vurolq porpoQoyrov.

108 llNEYI\/()N

Ulrich Costabe/



1

]
l

.l

-l

f

PNEUMON l'.lLtmber 3. Vol 2. Januarv March 1989

REFERENCES

1 Crystal tl.G. et. al: N. Engl. J. Med. 1984; 310:154-166.
'235-244.

2. lhomas P.D., Hunninghake G.W: Am. Rev. Respir. Dis.
tge, /'. 135'. / 4"/ -760.

3. Lem r/.lvl. et al: J. lmmunol. 1985: 135:1766'177 1.

,; Venet A. et al: J. Clin. lnvest. 1985: /5:293-301.
5. Costabel U et al: Thorax 1986.41:261-265.
6 Agostrni C. et al: J. Clin. lmmunol. 1987. 7:64-70.
/ Kasahara K. et al: Am. J. Pathol. 19BBl 130:629-638.
8. Hurrnrnghake G.W.: Am. Bev. Respir. Dls, 1984; 129:569-

5/2.
9 Kreinhenz M.E. et al. Ann. NY Acad. Scl. 19861 465:91-

9/.
l0 Eden E.. Turino G.M.: J. Clin. lmmunol, 1986; 6:326-333.
I I Wewers M.D. et al.: Cell. lmmunol. 1987 107.479-488.
12. Oantrell D.A.. Smith K.A.: Science 1984:224:1312-1316.

128:ti34"638.
14. Pinkston P. et al: N. Engl. J. Med.19B3; 308:793'800.
15. Saltini C. et al: J. Clin. lnvest 1986: 77:1962-1970.
16. Muller-Quernheim J. et al: J. lmmunol. 1986: 137:3475-

3483.
1/. Serrenzalo G. et al: Clin. Exp. lmmunol. 19841 57:331-

J3 7.

1ri. Lawrence E.C. et al: Am. Rev, Respir. Dis.19BBl 137:759-
/04.

I9 I"4iossec P. et al: J. lmmunol. 1984;133.2A07'2011.
20. Kornteld H. et al: J. lmmunol. 1985: 134:3887-3690.
'21 . Costabel U. et al: Am. Rev. Respir. Dis..19B5: 131:337-

342.
22. Saltini C. et al: Clin. lmmunol. lmmunopathal. 19BB:

46.221-223.
23. Bossi G.A. eI al Am. Rev. Respir. Dls. 1986; 133:1086'

1 090.
24. Semenzato G. et al: Ann. NY Acad. Sci. 1986: 465:56'73.
25. Robinson B.W.S. et al: J. Clin. /nvest. 1985; 75:1488'

1 495.
26. Nagasawa H. et al: Am. Rev. Respir. Dis. 1987; 136:916-

92 1.

'27. Agostini C. et al ln: Sarcoidosis. Grassi et al, eds. Am-
sterdam. Elsevier 19BB; p. 109.

28. Hance A.J. et al: J. lmmunol. 1985; 134:284-292.

:uuqovo Ue ro npoqYo0ptvo, n ouHBoAn rov KU-

qrefu6rK6v pqKpoQuYov ornv KuqrsltdirLbq rnq oop-
Kosrdc,Jonq Unope( vct ouvo\t,toeei toq t[nq: 1) npooo'
yoyq ovtLyovou Kor euoovton MHC r[nou ll, 2) one-
treu06p<oor1 lL-2 nou Unope( vq lopet u6poq ornv sno-
y(t)yn Kqt/rl eUQovton KoKKt(l)Uorov, 3) oneieu06ptoorl
yogl.ro-rvrepQep6vng, 4) onetreu06poon ropoYovro
uenpd.,oecog 6yr<ou xot Ko^IoYevoong tunou lV2', t<ov

orolov o qKptpnq poloq orou6vst qKopo vq 6teuKpt-
vroee(. OL unoplouoeg ntrrlpoqop[eg novc,l orouq 0e[-

Krtq ertQove[qq r(l)v xuQ-reAt6tr<<irv UoKpoQoY(l)v ornv
rveoyo oopKot[6oon 6eiKreq eTItQove[oq rcov KUtf tAt-
6Lr<6v proxpoQoycov orrlv evspYo oqpKos(6cDon t[vqt
oKoprl flpoKoropKrtK6g. Irq BtBALoypoQiq UeptKeq o-

voQopsq uno6etKVtouv ouEnuevn ovo^oYio oxertKo
ov(l)pIUov, ot]oto(6vrov Ue UovoKurropo o[Uqroq, Uo-
KpoQoyov. AAtreq nept6ypotyov Qol.vorurtKtlg tdt6rrl-
reg (l)pIU(l)v, re],tr<n9 Qoonq KUrrqp(ov UeI6v Utog ost-
poq uovoKUrrqpov/uoKpoQoYov, onoq orotxetoeern-
0rp<e ono rrlv eUQovtorl uro6ox6ov rpovoQep(vrlq Kot

ur rllv ovr16poortKornro rpoq ro uovoKl(DvtKo ovr[-
o(,)Uo 25F92". I4petolr5ov 6rL 6Xet sr(ong rqporrlpn-
0er q e;rQovton uro6ox6ov tvreplsuK[vrlq'2 oe UqKpo-

Qoyo, iotog tog qror6^eopo evepYoro[nonq rnq
youuo-rvrspQsp6vnq6. H xi,tvtrrl qqio rnq Qorvorurt-
xqg ovoAuoeoq rov uoKpoQoYov e(vot oKopo rIeplo-
ptoprevrl, oe clvr[oeor] ue rn oloudotorrlrq rlou 6xst o
npoo6roptoUog AeUQoKUrrqptK6v unoopo6ov os o-

usosq, ilvtu uovono0eteq.
I(v ouUnepooUo, n'fuqreAt6[tL6o Kqt rl sE6It(rl rou

oxrluqrrouo0 KoKKtcb uoroq orrlv nvtu uovtKn oqpKot[-
6oorl tntruYxoverqt Ue dUeon oAtrr1tren(6poorl Usro-
E0 UoxpoQoyov Kot T-xurtopcov. Ei,n[(erot ort ntpqt-
repo) Ue^ereg pe r<rjrtopo noppr6vo on6 onUeio rng
6poorqpLdrrlroq rnq v6oou 0o ouveX[oouv vo PeIrt6-
vouv rrlv ovtitrlrprl uoq oe ort oQopd roug roooYtve-
rrKot]q UnXovtopoUq Kot re^tKo 0o onoroLtj(-tet rlv ot'
rroloylq rng oopKoe[6ooqg.

:L
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Mech anical ventilation Mr1yovrx4 unoor1prl4
for severe acute asthma

Reversibility is the hallmark of "asthma",
however defined, and yet mortality attribu-
ted to asthma in the United Kingdom is
unchanged or even risingl, and similar de-
pressing statistics are available world-
wide23. Some sudden deaths are almost
certainly unavoidableo, but in other cases
treatment has been "too little, too late"a'6.

Deaths occur in hospital as well as at
home/ 8 and avoidable factors were identi-
fied in these series too. Although someti-
mes mechanical ventilation is not used or instiluted
too late, death can also occur when it is established.

It has been suggested that intermittent positive
pressure ventilation for asthma is a straightforward
mattere and that hypotension, if it occurs, is related
primarily to lowering the arterial carbon dioxide ten-
sion. Not all authors have had such favourable expe-
riencer0la, and the presence of one highly atypical pa-
tient, ventilated 29 times, skews the data in this se-
ries. Most reports include at least some deaths and,
although these were due in some cases to irreversible
neurological damage caused by an earlier cardio-res-
piratory arrest, the problems of over-inflation and right
heart failure have also received f urther attentionri' 1/.

Three aspects are worth considering: the nature of
the asthmatic process, the mechanisms by which ven-
tilation and/or over-inf lation cause right heart f ailure,
and the therapeutic implications which follow.

Although the pathogenesis of asthma remains ob-
scure, there is abundant evidence that it includes an
inf lammatory component, with infiltration, ulceration
and sloughing of bronchial mucosa as well as the
secretion of mucus in excesslB.

This mechanical component to the obstruction is
far less likely than the spasm of smooth muscle to re-
spond to conventional medication and is the basis for .

advocating mechanical measures to remove inspissa-
ted secretions. This can either be done using the re-
gulaiinstillation of normal saline (2 ml every 15 minu-
tes for adult patients) to loosen secretions which will
eventually be accessible for removal by suction16, or
using fibre-optic bronchoscopy. Although effective in
the hands of experts, the presence of hypoxaemia
and the diff iculty which can be experienced in secu-
ring adequate gas exchange in the asthmatic, even
without encroaching on the endotracheal tube lumen
with a bronchoscope, argue against using this me-
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rnq qvqfrvonq orn Boperu
Kpion FpoyXtKo0 ooeporog

Av xoL 11 avqorprqrrpotqro, 6nog xor ov o-
pro0e[, e(vot Bootx6 XopoKrnprorr16 rou
Bpoylrxo0 oo0porog, ev rotiroLg q Ovqor-
p6rrlro rou oo0;rorog or4 Meydtrrl Bpeto-
vlo nopop6ver operoBtrrlr4 r1 ror ou(q0r1-
re'. 11opo1-roreg onoroLodo(eg orotrorrxrlg
6rlptoorerjovrqL oe 6l,o rov r6opo2,3. MepL-
xoI otqv(dLor 0ovqrot s(vqr BeBo(rrlg
ovon6qeurrora, oAAo oe noi,i 69 neprnro-
oetg 11 oepone(o ntov uno^0 L(yr1, xor r1tr-

0e unoLrj opyo"a'6.
Oovqrot oupBolvouv oro Nooor<oge(o xo0cbg xot

oro on[rr78 r<or enLBopuvrLroI nopdyovreg ovoyv<op(-
o0rlrov Kor yro rrg 60o neprnr<iloetg. Av r<or pepLx6g

Qopeq q p1yovtx1 unoBo404o4 r7q, ovanvoqg dev
lpqorpronorrl0qre, 4 epopl-roo0qre notru opyd, Odvo-
tor gnopofv vo ouprBo[v ox6prq xor orov XprlorUorror-
qOe( ror ourog o rp6nog 0epone(og.

EXer unoorrlprX0er ort Mqyavtx6q, Aepotrt6q,, pe
SLaAe[nouoa 0enx4 n[eor1 oto doOpro e[vot pro e0r<o-
i,r1 0eponeurLrrl telvLxrle xor 6rr 4 un6roo4, ov [opou-
orooOel, 61et oX6o4 r<upirog pre rq peiooq r4g peprr<49
rdorlg rou 6rofer6[ou rou dvOpor<o (COr). O].or ot e-
peuvrlreg 6ev e[Xov nopol.roro r<o.iri e;rnerp'o 10'14 

Ur
rrlv nopondvcr.l reXvtr<r1.

H ovoQopd grog o1r ouvrl0ropulv4g neprnrdloeotg 6-
nou 6vog dppororog nou pnqre or ovonvruor4po 29

Qop5q, 05ter oe opqroBqqo4 to onoreA5ogoro tqg
noponov<o oerpdg. OL nepLoo6repeg epyoo[eq ouUnr-
prtro;rBovouv rouioXrorov preprxo0g 0ovdroug, ov Kor
oL teieuro(or oqe[Aovrov oe preptx5g nepLnrciloerg oe
Bopero veupoAoyrxr'1 plopn nou oxolo00qoe ropdro-
qvofivruorrKr'1 ovoxonrl, ro npoBtrrlporo rnq unep6ro-
rqorlq Kor trlg 6e[Log r<op6rorrlg ovenopxerog npoxo-
A,eoov trlv npooox4 Tov epeuvrlrovl5'17.

Tperg nopdyovteg 0o np6ner vo ou(qrqOouv: 11 no-
OoquoLoioy(o qg oo0prorLxqg xpioqg, ot prrlXovrol-roi

Ue rouq ono(oug o pnxawKoq, a€prcUoq, roL /q unep-
6roroorl npoxoiouv 6e(Ld xop6tor<4 ovenopr<eLo Kor rl
0eponeurrxq ovrtpercilntoq roug.

Av ror 11 no0oy6.veor1 rou ooOprorog 6ev eXer nLrl-
prog 6reuxptvLoOe( unopXouv orlUovrrKeg evde((erg, 6-
tL outrl oupnepLioprBover prLo Qtreypovcbdq e(epyooio
pe 6rq011oq, e[6,\r<roor1 Kor KoroorpoQn rou 9poVXr-
r<ou BAevvoyovou r<oOrilg rot e[eo4proog6vr1 nopoyrrt-
yfl Btr6vv4gr8. Aur6g o p4lovtr<6g nopoyovrog rnq o-
noqpo{qg nou e[vor no],[ trry6repo nr0ov6 vo onov-
t4oer orq ouvrrlpqrLx4 QopUoKeurrKrl 0epone[o, on6
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thod without considerable discrimination.
The cardiovascular hazards of causing further dis-

tension of already over-distended lungs in the asthma-
tic during mechanical ventilation have been emphasi-
sed by several gloupsrs'rz ro, and although almost cer-
tainly multi-factorial in origin, new light has been
shed on this problem by the recognition of the extent
to which high intra-pulmonary pressures can alter right
ventricular geometry and function and impede left ven-

iricular f unction too2o 22.

ln response to the observation that over-vigorous ven-

tilation results in circulatory collapse in the asthma'
tic, some groups have advocated that aiming to achie'
ve normocapnia should not be an essential prerequi-
site, at least in the early stages of treatmentl516. The
policy of not allowing the chest circumference to in-
crease has the merit of simplicity albeit lacks accura-
cy'6, whereas restricting the peak inflation pressure
to a maximum of 50 cm is almost certainly effective
but is arbitrary and markedly influenced by inspirato-
ry flow ratesr5. Tuxen et alle advocate volumes which
the other two groups would regard as excessive, and
his preference of a fast inspiratory f low rate to mini-
mise gas trapping and allow time for expiration, almost
certainly reflects this fact. The study by Connors et a|23,

reporting improved gas exchange with increased in-
spiratory flow rates, was carried out in patients with
chronic obstructive pulmonary disease and employed
flow rates far removed from those in conventional
practice in the UK.

An interesting development has been the role of
PEEP in the management of severe acute asthma2a.
This initial report suggested life-saving benefit which
was attributed to a decrease in gas trapping achieved
by substituting PEEP for the patient's own pursed lip
breathing during spontaneous ventilation. This ar'
gument should apply more readily to subjects with em-
physema, where the airways are collapsible and the
obstruction is functional, than to asthma where the
airway narrowing is more a structural, albeit reversi-
ble process. Pursed-lips breathing is not a notable fea-
ture of severe acute asthma, and expiration is passive
until dyspnoea is extreme25, whereas the patient is
most conscious of the inspiratory diff iculty of tidal ven-

tilation at or beyond the natural total lung capacity26.
Notwithstanding these theoretical arguments, Shi-

varam et al27 demonstrated a reduction in the work of
breathing when CPAP was used to treat patients with
severe acute asthma. They have warned however of
the inherent danger of using a technique which has
the potential of achieving the totally undesirable ob-
jective of increasing functional residual capacity in a
condition where it is already far too high.

Much depends on the extent to which the FRC is al-
ready elevated and some of the apparent contradic-
tjons have been resolved by better recognition and
quantitation of intrinsic or auto-PEEP, the presence
of a high or very high intra-thoracic pressure in pa'
tients with airways obstruction of varying aetiology2B.
Rossi and colleagues have shown that the applica-
tion of PEEP externally in these circumstances does
no more than match the intra-thoracic pressure alrea-

orr o onoo;roq rov tre[tov l.ruixtirv rvrirv, e[vor xor r; Bo-
orr<r1 oLt(o nou rover onopo[rqrq rnv eQoppoy4 erdr-
x6v relvrr<rbv yro rqv onopdr<puvol rtov xol,Lro6cbv
exxp[oe<rlv. Aut6 prnope[ vo entteuX0ei, e(re ge rI oux-
vr1 6yXuorl QuoroloyrKoti opo0 (2 ml xdOe 15 min yto
evrlArKq oppr.r-loto) yro vo uyponor4Ootjv ot exxp[oeLg
Kor vq onogor<puv0or-rv pe xorvrl ovopp6ploq16 eire
Xp4orponordlvrog rvoBpoyXoor6nLo. Av r<or 11 p60o-
6o9 ourrl e[vqt onoretreoporrrq oro X6pro et6rxcilv, r'1

nopouo(o uno[orp[og r<ot q 6uoro].io vo netUloupe e-
nopxq ovroi,i,oytl oepirov orov oo0porr16, ox6;t4 r<or

orov 6ev ger<ilvoupe 14 6Ldperpo rou ev6orpoXeroro0
ouio0 pe ro Bpoyloor6nro, enrBdAtrouv rrl Xpnorpo-
noiqoq our4g rr'19 reXvrrrlg perd ouor4p4 enrtroyrl o-
o0evcirv.

Or r<ivduvor on6 ro rur.l,oqopLt<6 otiotqpo, Trou o-
qeilovtor orrlv unepBoLrrrl 6tdrooq rou 464 6torero-
;u1vou nve0povo rou oo0portr<oI rord tq 6tdpxeto ptq-

Xovtxo0 oeproporj 6Xouv tovto0ei ono noLi,o0g ouy-
ypoqe[qr5'17'1e. Av xor eivoL B6BoLo 6tr o BtronrtK6q Un-

lovropr6g elvqL noAunopoyovrLx6g, v6o qolg 61et pt-

10e( oro np69AnUo Ue rnv ovoyvcirpto4 tou Bo0pto0
nou n uq.rnAn evdonveupovtxrl n[eor1 prnopei vo o],tro-
[er 14 yeo.rperpfo xor ],ettoupy[o r4g 6e[tog xot],[og
Kor vo enrlpedoer rq i,eLtoupy[o Kot rrlq optotepog xot-
tr(ogzo'zz.

Zov onovrrlorl ornv noporrlprlorl 6tt o evtortrog
pqyavLx6q, aepopoq, npoxoi,e[ rur],oqoptxrl roro-
ntrr1[(o otoug oo0ptortxo0g, preptr<eg speuvqrtx6g opto-
6eg np6rervov 6tr q en(teufrl vopl.toronv[og 6ev npe-
lrr vo eivoL o Boorx6g ot61og, routrdXLorov otrlv
npdlrrl Qoon rnq 0epone[og15'r6. O t<ov6voq vo unv s-

nrtpdnoupe qv oti[r1or1 r1g neptpr6tpou rou Otilpot<o
61er to npoo6v qg onL6t4toq ov Kot unoAelnetoL oe
orpiBetol6, ev<il o neptoptopr6g rqg peyiorrlg etonvtu-
orrr<r1g n[eor1g g6XpL to 50 cm 6Xet rn BepoL6rnro ent-
ruliog. Av r<or e(vot ou0oiperoq Kot enrlped(etoL or1-

provtrxo on6 trg 6Ldqopeg ttoTrveuortK6g poeg15. O
Tuxen Kqr ouv.le ouvtoro0v 6yt<oug, nou ot dtrtreg 60o
epeuvrlttxrlg opro6eg, Oecbprloov nol[ peyd].ouq, Kqt rl

npotlgqoq rouq oe ypnyopeq ttonveuortK5g po6g yto
vo peroOe( q noyideuorl rou o6po Kot vq enttp6rpouv
enopr<q 1p6vo yto exnvorl e[vot lopoxrqptottx6 rrlg
pre066ou rou. H petr6rr1 rou Connors rqt ouv.23 ovrlqe-
pe Betrt(ooq rrlg ovtol,l,oyrlg ttov oep(olv Ue ou€nU6-
veq rrorveuotrr<eg porig. Eile npoyptoronoLl0eI oe op'
priroroug ;re lpov[o onoQpoKrtKrl nveu;.tovonooeto
Kor Xpqorpono[4oe poeg nou ltov por<puo on6 rr1 ou-
vr104 npor<rrxr1 or4 Meydtrr; Bperov(o.

MLo oqpovttr<r1 np6o6og or1 Oeponeio rrlg Bopetog
xpiorlg rou ooOtrlorog rlrov n eQopUoVn qg 0erLrrlg
retroexnvsuorrr<r1g nieorlg (PEEP)24. Auul 11 oplLr<r1 pe-

trerq 66er(e oqgovrtr4 Beititooq ot4v entB(coon Kot
qv on66tooe orq pe(oot1 rrlg noy[6euorlq rou otlpo pe

rqv unororooroon t4g PEEP pe ovonvorl p6oo on6
(Klrroro 1eilq, on6 rov [6to rov dpptooto t<oto t4
6 LopreLo our6protrlg ovonvorl g.

Autrl 11 reXvrrrl notr0 nLo e0roLo 0o e(1e eQqpUoytl
oe oppcilotouq Ue eUQ0oqpto, 6nou ot oepoytoyo( ou;.t-
n[nrouv xor 11 on6qpo[q eivot trettoupyLrrl, nopo oto
doOpro onou n or6voorl rtov oepoyoycilv e[vot ev6oou-
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dy present and so is devoid of the anticipated hazards
of creating even f urther over-distension'

So where does that leave the clinician faced with ven-

tilating an acutely sick, often hypercapnic asthmatic?
Avoiding death Jrom either tension pneumothorax or
acute right heart failure remains the cardinal objec-
tive. Restraint on minute volume and on inspiratory
f low rate will minimise the chances of either augmen-
ting over-distension or creating the high peak airway
prelsures which favour lung rupture'e. Care in estab-
lishing these conditions, together with use of a suff i-
cient inspired oxygen concentration to avoid arterial
hypoxaemia (usually no more than 0.4 to 0.5) will suf-
fice to "buy time" while other measures are imple-
mented to clear secretions mechanically. lf these
principles are followed, the use of PEEP becomes
unnecessary. The question remains what proportion
of asthmatics would avoid intubation if allowed to
breathe spontaneously using CPAP or, possibly, in-

spiratory support, to minimise respiratory work3o. The
answer at present is not clear and, in view of the expe-
rience reported to date27, caution is mandatory. New
techniques must be judged against the results of estab-
lished methods which have stood the test of time: the
point to remember is that asthma is a reversible con'
dition and, whatever the technique of mechanical 

-sup-

port selected, it ought to be totally reliable and always
successfu l.

M.A. Branthwaite
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Ltrrl xoirot ovoorp6qr;rr1. Avonvorl pr6oo on6 xtretord
Xeitrr1 6ev e(vot XopoxtqpioL;ro orlpre(o rrlg o[elog xot

Boperoq r<p(oqg rou do0ptotoq rou rl ernvorl eivot nq-
brlrrxq pr61pt vo ropouotooOe( oqprovrtxrl 60onvoto25,
evci onevovriog o opptootog 6Xet rnv o(oerlon rrlq eto-

flveuorrKrlq 6uoxoAIog tou ctvonvt6uevou oYKOU

orrlv neptoxn rrlg quotoAoytxflg oAtK49 nveupovtt<49

lorpqrtx6trlroq26 rl Kot nto qJnIo on6 outrlv.
l-1op6tro ourd ro OecopqtLxd entxetprlUorq ot Shiva-

ram Kclr ouv.27 66etqov Uto Ue[(l)on rou 6pyou rrlg ovo-
nvorlg 6rov lpqot;ronotr10r1<e luvelqg Oettxrl l-lieorl
Aepoytoycirv (CPAP) yto t4 0eponeio oppcbottov Ue oo'
Boprl xp(or; doOpotog. Ev roOtotg, ot ouyypoQe(g
npoer6ono[r1oov yto tov t<ivduvo rnq XpnotUonoi4orlg
prog teXvrxrlq rou pnope( vo 5Xet oov onor6Leopto
qv oven t 0 ri ;-tqtr1 o 0 (r1 or1 rr1 g Ae trou py L xr1 g Ynotre tno'
prev4g Xopqrtr6trlrog (FRC) 6nou outrl eivot q6r1 no-
trU ou[r1p6vr1.

l-lotrtro efoptcbvrot ono ro Bo0;t6 nou 11 FRC e(vot
n6n ouEnU6vrl rot pieptxo npoBtrqpoto fenepdor4r<ov
Ue rnv ovoyvcilpto4 xot t<oL[tepr1 er<r[pr4o1 rqg ev6o-
yevorjg n auto-PEEP, rrlv nopouoiq dntrodn uqlnlnq n
notr0 uqqtrr;g ev6oOoportrqg nfeoqg orouq opp6-
oroug Ur oroQpoKrtKn v6oo dtoQ6pou otrto^oy(og28.
O Rossi r<or ouvepydreg r16er{ov 6tt 4 eqopgoyrl
PEEP oe our6g rrg neptnrciloetg 6ev xovet tinore dtrtro
nopo vo npoooppro(erot orrlv evdoOcopot<trq nieorl
nou rlvor ndn nopotioo Kot 6rot vo onoqe0yovrot ro
ovcrgevoUevo npoBtrrlproro ono nepott6pco unep6to-
roon.

Aornov, tt p{vet orov KItvtK6 Ytorp6, nou np6net vo
ovrrUeron(oet 6vov Bop0toto, untpKonvtK6 oo0ptott-
t<o opptrloto Ut UnxovtKo oeptopt6;

Bootx6g ot61og eivot q onoQuYn nveupoOci-lpoxo u-

n6 (oor1 xot o(eiog 6e(rog xop6Lor<r1g ovendpretog
nou pnopo0v vo o6nYloouv ot Odvoto.

l-leproptopt6g rou xord trent6 AepLol-to0 xot rcov u-

qtrrllcilv ttoflveuortKcilv potilv, 0o petdloouv rtg o],tro-
y6g nou o64yo0v oe unepdtdroorl r; 6rlpttoupyotiv qq-

treg r<opuqo(eg ev6ooutrtt<69 nt6oetg nou euvoo0v pr1'

(r1 tou nve0;.tovo2e.

Me rtg.nopondvot ouv04Keq Kot pre enopxrl XopnYn-
or1 o[uy6vou orov etorve6prevo o6po, yro onoQuyrl u-

no[orprlog (ouvr1O<og o1t nepLoo6repo on6 Frcr* 0,4-

0,5) 0o 6o0e[ o onotro0pevoq Xp6voq cilore vo eqop'
proo0o0v r<or otrLeg teXvLx6g Ytct vo onoppoQrl0otiv ot
erxp(oetg. Av ouro oroAou0r10o0v, 11 1p1or1 tnq PEEP
oulvd r<o0lororot pr1 onopo(r4rr1. H epdlrrlol op<rlg

nopo;l6ver, nto noooor6 ooeUortK6v 0o onoq[yeL rr1

6roorotrtlvtrlon, ov eQopuoooe( CPAP pe our6porl o-

vonvo4 11 pre entBorl0o0pevrl eLonvorl Yto vcl peto.lOe[

to 6pyo rrlg ovonvoqg3o. H onovrrlorl eni rou nop6v-
rog 6ev eivoL ooqrlg, Kot ot ouvduoop6 Ue rn Uexpt
oqgepo egnetp[o27, 11 entQutroxrtr6rrlro e[vot unolpe-
olrrxq. Or vrleg relvtt<5g 0o np6net vo ouyt<ptOotiv pe

ro onotei,6ogoro rtov notrotot6ptov nou 61ouv ovr6'
(er rrlv r<ptttrrl rou Xpovou. Oo np6net vo 0uptogoore
6rt ro do0pro e(vor 1-tto ovootp6t1t1.tr1 xorooroo4, xqt 6-

n'oro telvtxt'1 yto prllovtr<4 unootflpr[q rrlg ovonvoqg
oxo),ouOr1ooupe, 0o np6net vo sivot oftontotrl rot
ndvrote enttuXqg.
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Avqnruqn rrpoy poppqrog H Aexr povtKou
YnoAoyrcrn yrc rnv eloropixeuon r@v

doooAoytxcitv oxnpor@v rnq @eoquAAivrSq
11. Moyoipoql, X. Pennoql, X. Toonpouvqq7

NEPIN HUH

Ir4v epyooio ourf neplypoqerot 6vq npoypoptrro qAexrpovrxo0 unoAoyrorrl yto r4v e[oropi.
Keuorl rov 6oooAoyrxdlv olqporov rnq OeoquAAivqg. To npoypoppo Booi(eror oflg eopFoKo.xlvqrtxtg e[lotloerg nou neprypoOouv rn povo6royeproporrxrl xrv4rrxrl Kor ovrroror;1o0v orrg
6torp6pou r0nou 1op4y[oerg (i.v., per os, i.v ouve14 6y1uoq) oe onArl q enovoAopBovol.revq 6ro.
6txooio. Iroug unoAoyrotrto0g eoopordrvovrcu ro rdloirepo noOoquoroAoyrxo ;lopoxrnprorrKorou oo0evo0g (Q0Ao, popoq, qlrxio, xonvropo, qnorrxrl r1 veqprxfi noQqoq) xor ro 6ooo,\oyrxo
ol4poro eeoQuAAivnq nou nporeivovror ex<ppo(ovror oe 6loxiq R euotyyeq rov i6rooxeuoopo-
r(rv ilou xuxAoqopouv or4 ydlpo trroq.,To np6ypoptrro, ouvonrr16, nop6;1er rrg nopoxorqr 6uvo-
rorqreq. 1. YnoAoyi(er doooioytx6 olflporo yrq rnv 6vop[r1 rqg Oeponeiog.2. Tpononorei ro e.
tpoptrto(opevo 6oooAoyrxo o111po, orov ro eninedo rou eoppoxou orov opo eivor unooepone u.
rtxo t1 ro[lxo. 3. YnoAoyi(er doooAoyrxo o1flporo oe neprnrtilo€tq rou eivor enr0up4rrl q oAAo.
Yn rrlq o600 10p[y40r1q (i.v oe per os Kor ovriorporpo). 4. ynoAoyi(er e(oroprxeupeveq Qopuo.roxtvqrtxeq nopop5rpoug rou ooOevouq xor npoBA6ner ro eninedo rou eopl.loKou orrl oro0e.
ponorqpevq xoroorooq.

nNEYMON (1989) 3:1 14.120

Et>ArorH

O oXedLooproq rou r<oro,\,,\,r1,\ou 6oooioytxo0 oX[-
porog xoro rr1 0epone[o Ue eeoeulliv4 e[vor ol'lUOVrr-
xo 6uoxoAog. To yeyovog ouro oeeiAarot oro orev6
OeponeurLr<o e0pog, orLg dLoropur<eg 6toeop6g rrr_rv

QopuoKoKrvrlrrxcr_lv nopoperpotv tou qop;roxou KClr

oro orr 4 Brooro0eotg6rqro rou enrlpeo(etor qn6 no^,-
Ao0g ev6oyeve[g r.ot e(coyeve[g nopoyovreg,. Me o-
Qoppn trg 6uoxoi,[eg oureg 6yrvov npoono0eLeg xoL
ovont[X04xov dtoeopor pie0o6or nou qnooKonouv
orov op0oAoyrKorspo xoOopLol.ro rrlg door1g,. Tquro-
Xpovcr, 4 eqopgoyrl rtov oplci.lv rnq eoppqKoKrvnrr-
Knq npooQepet ooQoAe[g xot yprlyopeg ,\rioeLg oro
npoBArlpoto rrlg 0eponeiog pre 0eoquAAiv43. I4povrr-
Kolorrl ouvdpopr4 orlv npoonoOero ourq xoL Aoyr,l
rqq noAunLoxorrlrog rou npoBtr4poroq, edoroov or
Hi.exrpovLxoI Yno,l,oyLoreq (H/Y). Ir4v EA,l,oOo nou 11

[nop{q no}.Atilv oreuool.rottov 0eoeuAAivrlg o(Uver

'Tttilto tDopltoxeunx1g, lloventor4ltto Al4vtbv, ZlAavog
104, A04vo 106 80.

2King's College, Department ol pharmacy, l!niversity of Lon.
don, Manresa toad, London, SI,Y3 6tX
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nLo noA[ ro npoBAqpro, n Xpnon H/Y xover to1[repr1
xor oxptBtiorsprl rnv err6i.eo1 uov unoAoyLol-rirv.

Irq pei614 ourq, nopouoto(eror evo npoypopr;ro
H/Y oe yAciooo BASIC yro rnv e{oro1r[r<euo4 tov do-
ooAoyLxrilv oXqprorcov rnq eeoeuAArvrlg pre rrlv xco6rxrl
ovoproolo "THEOP,a. To npoypoprpo Boo[(eroL ortg
QoppoKoKrvqrrx6g e{rocboerg nou nepLypoeouv rrlv
provodtopepLotr-rotrxrl xLvqrtrrl Kor ovrrororXouv ottg
dLoQopou runou Xoprlyrloerg (i.v, per os, i.v ouveXrl 6.y-

luoq) oe onAq q enovo),o;rBovopevrl 6to6rxooIo.
IToug unoAoyLoproug,\,oprBovovror oKC\Uo unoqrl ro L-

6roirepo no0oquoroAoyLxo XopoxrrlprorLr<o rou q-
oOevo0g oncog e0Ao, Fopoq, qLLr<[o, rdnvLo;.ro, nrqrr-
rq 11 veqprxrl noOqor1.

'T-o npoypoppro ouro elvoL 6uvotov vo seoppoorel
yro oi,o ro oxeuoo;roro rtou ovoypoeovrqt oto EOvt-
ro IuvroyoAoyLo err6g ono tq oxeuootr_roto nou Xo-
p4youvror on6 ro op0o xoL nop6ler ouvonrrxo rrq iro-
por<orro 6uvot6rqreg:
'1 . YnoAoyr(et 0ooo,loyrr<o o1t'lproro yro rnv evop[4

rqg 0epone[og.
2. Tpononorel ro eeqpgo(oprevo 6ooo,\oyrxo o1q-

;ro, otov ro en(ne6o rou qopproxou orov opo eL-
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vql unoeeponeuTrKo 11 ro(U<d.
3. Ynotroyi(er 6oootroyrr<o oxnUoro or neprfir6osrq

rou e[vor enrOuprlrr; n olloyrl trlg o6ou Xopnyn-
o4g (ono i.v oe per os KClr ovr(orpoqo).

4. YnoAoyi(er e[oroprxeupeveg eoppororrv4tLr<69
nopog6rpoug rou ooOevrl r<oL npoBA6ner ro eni-
ne6o rou QoppoKou orrlv oroOeponotr;prevrl xo-
tooroorl.

AOMH TOY NPOTPAMMATO>

OL Boou<rlg pour[veg rou npoypo;rporog e[vot rpetg
xot qo[vovror oro olqpro 1.

NPOTPAMMA TIA TH OAPMAKOKINHTIKH
OEOOYNN INH:
EYNI:TATAI H XPH:IMONOIH>H KEOANAION

MENETH TH:

TPAMMATON)

ANNE=TE ENA ANO TA IIAPAKATQ:

MDS= nPOTA:H 'H TPOflOflOIH:H AO:OAOTIKOY:XH-
MATO>

PAR- YNOAOTI:MO:TOY E=ATOMIKEYMENOYXPONOY
HMIZOH: TH: OEOOYANINH: 'H NPOBNEIUH TH>
>TAOEPONOIHMENH: KATA:TA:H:, ME TH BOH-
OEIA ENO: 'H IIEPI::OTEPON ENINEAON :TON
oPo

DIL= AIATPAOH A:OENOY> AnO TO APXEIO

Eyflpo 1. OL rperg Boorx6g pourfveg rou npoypo;rl-rotog
uTheop,.

Me trlv enrAoyr'1 trlg pour(vog MDS, unopXeL q 6uvo-
rorrlro yro rp6roon evop[r1g q tponono[qolq svog e-
rpoppo(6pevou 6oool,oytxoti olqprorog pe Boorl ru-
pitr.rg ro dqproypoqrro 6e6opr6vo. Me rrlv enLioyq t4g
poutlvog PAR, unopler r; duvorornro unoloyroUo0
rtov e(oroprreup6vrov rt1.r6v rou Xpovou rlpt(oqg roL
trlg xo0oponq rnq eeoQullivng rt' oxol-ro rnq rpo-
FIeQnq rou enrn66ou tou qopproKou orov op6 orrlv
oro0eponoLqp6vq xordoroon Ue t4 BorlOero Urqq n
nepLooor6pov perpqo<rtv e[r[66cllv tou qopproxou
orov opo. TeAog pre rrlv enLAoyrl tqg pourlvog DIL di-
veror n duvorot1ro oro lprlorq vo 6roypoqet 6vov o-
oOevq on6 ople[o rou 6xer ndn 6lptoupyq0e( ;re Bo-
o4 ro encbvugo rou oo0svouq nou (r;re(ror oe olrg o-
ve(orperorg rrq uropour[veg rou npoypol-i;rorog.

Or pour[veg MDS xor PAR onoteAouvror ono 6roqo-
psq unopour(veg nou 0o e(qyq0orjv ovotrurrxo nopo-
XOt<r-l:

A. Pourivo MDS

OL unopour[veq rnq pour(vog ourrlg Qoivovror oro
oxnUo 2, onorg oxprBciig eUQov[EovroL orrlv o0ovq rou
unoioyrorq ps rnv enrtroyq MDS.

Eddl npenet vo orlpeLro0e[ orL pe rrlv enrl,oyrl o-
rrotoodrlnore ulopour[voq rov pourrvcilv MDS Kqt
PAR, epqov[(ovrot otrlv o06vr1 optopr6vo ororxelq
rou oo0evrl uno runo ep<orrloeov flou np6fler vo ouU-
ntrlpro0otiv Kor ro oflolcr orrl ouv6XeLo 0o onore],e-
oouv Boorxeg nopopi6rpoug unoA,oyroproU tcov e{oto-
pLxeu g6vcov QopUoKoKrvrlrtr<civ XopoKrn prorrxcbv rou
Qopl.ror<ou oro ouyKrKprpr6vo ooOevn (oXnpo 3).

NPOTA>H'H TPONONOIH:H AO>OAONKOY :XHMATO:
(:YNt:TATAt H XPt-t>tMOnOtH:H KEOA^A|ON TPAMMATON)

AIANE=TE ENA ANO TA IIAPAKATO:

LOD= NPOTA>H AO:H: EOOAOY ME ENAOONEBIA XO-
PHTH:H
N POTA:H AO>H: :YNTHPH>H:
PYOMI:H A:OENOY: ME YNOOEPANEYTIKA ENEI-
N EAA :TH :TAOEPONOI HMENH KATA:TA:H
PYOMI:H A:OENOY: ME TO=IKA ENINEAA :TH
:TAOEPONOIHMENH KATA:TA:H
ANNAIH OAOY XOPHfH:H: META THN ENITEY=H
:TAOEPONOI HM EN H: KATA:TA>H:

BAC= fiHTAINE nl:O:THN APXH TOY IPOTPAMMATO>

EXrlUo 2. Or duvot6trlteg r1g pour[vog uMDS,.

I'6Aeg 6e rLg unopout[veg epqovl(eror or4v o0ov4
to epdlrqpo ov o Xprlorlg enrOupe[ rqv onoOqreuorl
t<ov 6e6op6,vov rou olqporog 3 oe opXe(o ooOevciv,
oncog 4611 ovoQrlp0r1re.

:YMNNHPO:E TA NAPAKATO AEAOMENA TOY A:OE.
NOYI:

MAN =
RUL=

RTL=

CBA =

ENONYMO A:OENOY:
AOMATIO
BAPO: (kg)
YTIOI (cm)
OYAO (M TIA ANAPE: KAI F
IAANIKO BAPO>
AINO:APKO BAPO:

: ANONYMOI
:48
:78
: 1.71

l-lA I-YNAIKE): M

: 66.8 kg
: 66.8 Kg

nAtal HA|KTA: 1-12 XPONON (N/O) : o
KAfiN|:TH: (N/O) : N
ENEPTO> >YMOOPHTIKH KAPAIOflAOEIA (N/O) : O
O=Y flNEYMONIKO OIAHMA (N/O) : O
KIPPQ>H TOY HflATO: (N/O) : o
XPONIA AflOOPAKTIKH nNEYMONOflAOEIA (N/O) : O

I14po 3. To 6rlUoypoQLxd 6e6opr6vo evog unooerrxou o-
o0evo0g onotg eLooyovror orov unoi.oyrorr; (N or1-
po[ver vor xor O orlpo[ver oXr). Ilpe[otoq: Or rL1.r6g
yro ro r6ovLr<6 xor ro trrnooopxo Bdpog unotroy[-
(ovror ono to np6ypopr1.ro.

Ynopourivo LOD

2r1v unopour[vo outq y[veror np6roorl d6or1g eq6-
6ou pe evdoQtreBro Xopnynon pe rlv e{iocoorl:

CpxV6
LD=

S

onou, LD, q 6oo11 ep66ou or mg, Co, to en[nedo rou
gopllot<ou orov opo oe Ug/ml V,1, o 6yr<og xo-
tovol.u'19 oe I(rpo ror S o ouvreAeorng ftepre-
xrrxorqrog rou oreudoproroq ot ovudpq Oeo-

Qutrtrivn.

Me tqv ovoypoQrl rov oroLlelov rou ooOevn, o u-
noi,oyrotrlg eUQov((er orqv o06vq rov 6yr<o Korovo-
Unq (V,) Kor rov Xp6vo npr(tonq (11,2) nou urol6yroe o-

(1)
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n6 rrq ropoKdro e[ro6oerq:

0.5 L /(Kgr, LBW)3

ln2
+_\112-

K,i

CI
K-= @\"vd

Cl = 0.04 L/(Kgrxhrx Atop0tottt<o ouvreleorrl)35 (5)

K6 e[vot 11 otoOepd rou pu0pou onopoxpuvoqg trlg 0e-

oqullivnq (hr-1)xot Cl 4 xoOopo4 rou EoplloKou oe

L/Kgr.hr.

LBW eivot to l,tn6oopxo Bopog otilprotog (lean body

weight) nou eivot to l,ttxp6tepo xoOe 0opd ;retof0 tou
npoypottr<o0 Bdpouq rou ooeevofg TBW (true body

weigh0 {ot rou L6ovtxo0 Bdpouq IBW (ideal body wei-
ght)t.

To IBW unotroy((etot on6 ttg eftotiroeLg:

0rPog (cm)

yto ov6peg: IBW= 50+2.3 (--il- - 60)(6)

0voq (cm)
yro yuvo[reg: IBW = 45.5+2.3 (- 

,.-;;- - 60)(7)

Oo np6neL vo oqgetcoOe[ 6tt o uno],oytopt6g tou
1p6vou npt(onq Kot rlq xo0oporlg, y[veroL oe o],eg

trg neprnrcboetq nou 6ev unopXouv nLqpoqop[eg yto
to en[ne6o rou QopUoxou orov op6 pre rtg efLotiloetg
nou ov0q6p0qrov nto ndvo.

l-to rrlv nporoorl rnq 66onq eQ66ou elvot onopo(rq'
rn Kor rl eroqyoyn tou ent0upqro0 entn66ou rou Qqp-
prorou otov opo, nou y[vetoL pe onovrqoq olertr<o0 e-

portrlpiorog tou unoLoytoq. Meto trlv etooytoyrl - u-

noi,oytol.ro rorv noponovo orotxelov, o uno],oytor4g
(qto tqv ovoYpoQn rou ent0uprlto0 Ldtooxeuool-to-
tog. Me rnv ovoYpqQrl tou t6tooxeuooporoq(Amino-
phylline - Euphyllin - Theopylline Bruneau), egqovi(e-
ror orrlv o06vq r1 ouvtorcipevq 66oq oe QuotYYeq Kot

ro ovtiototlo en(ne6o nou 0o entreulOei otq oroOe-
ponoLrlpr6vrl xordotoo4.

O unoAoytotqg AoprBovet un6(.rr1 rou ro reptexoUe-
vo oe ovu6pn esoqull(vr1 tou tdtoot<eudoprotog. Ot

i 0oeLg nou 6(ve t e(voL 60o, p[o pre ox6poLo optOpto Qu'
oiyyrov xor dtrtrr1 pio pre etroltorq unodtoIpeoq rr1 ptorl

Q0oryyo. Auro ylverot yto vo unopXet q duvotorqro
enLtroyrlg proq eK rcov dtio npotooe<.rtv pe rouroxpovrl
er<ti;ir1or1 r<ov onoxAlotov rou entn66ou rou Qoppo-
KOU OTOV OpO.

TeAog 6treg or n),r1poqopleg nou 6o0qrov Kot uno-
ioy[otqt<ov yto rov ooOevr1, po(i pre trlv npotooq 6o-

onq sQodou rot otrtro prqv0;roro elvot 6uvorov vo e-

xgunto0otiv ue rn uopQn "6xOeorlS QqpuoKoKLvrlrtrflg
uqletnq eeoQull(vnq, onos qo[verot oro oxqpo 4.
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NPOTEINOMENO AO:ONOTIKO :XHMA OEOOYNNINH:

ENONYMO A:OENOY:
AHMOTPAOIKA AEAOMENA

: ANONYMOI

OYAO (M/F) : M
BAPO:.(kg) :68.7
nAlAl HnlKlA:1-12 XPONON : OXI

KAflNI:TH> : NAI

:YMOOPHTIKH KAPAIOflAOEIA : OXI

KIPPO:H TOY HflATO> : OXI

flNEYMONIKO OIAHMA : OXI

AilOOPATIKH flNEYMONOflAOEIA : OXI

AOMATIO

YNONOTI:MENE:
OAPMAKOKINHTIKE:
NAPAMETPOI

KAOAP:H
OTKO: KATANOMH:
XPONO: HMIZOH:

: tJtl

: 4.4 llhr
: 34.3 I

: 4.5 hr.

NPOTA:H
AO:H EOOAOY: 2.5 OYIII-l-E: EUPHYLLIN ENAOOA EBIA
rlA NA EnITEYXOEI EnlnEAO nEPlnOY 15 prg/ml 'H 3 OY-

:lTrE: TIA NA EINAI TO EnlnEAO 18 gg/ml.

:xoAlA
:YTXOPHTH>H ME ANAOilOYPINONH, :IMETIAINH, EPY.

OPOIUYKINH 'H NPONPANONOAH NPOKANEI AY=H:H
TON ENINEAON >TO AIMA- ANTIOETA, XOPHTH>H I:O"
NPOTEPENON H:, OAINOBAPBITAN H:'H OAINYTOINH: I.

:O: NPOKAAE:EI MEIO:H TH: :YTKENTPO:H: TH: OE-

OOYAAINH::TON OPO.

HMEPOMHNIA: 15l2l$9

EPTA:THPIO KNINIKH: OAPMAKOKINHTIKH:

flqpo 4. l-lopd6eLYUo extuncog6vrlg er0eoqg QopUoKoKtvn-
tLxrlg prel6tlg eeoqulAivnq yLo 6vo unoOettxo o-

oOevr;. lto ouyxexptpr6vo nopo6ety;ro (r1rr10r1re

opXu<o en[ne6o 17.0 Pg/ml.

Ynopourivo MAN

Zrrlv unopoutivo outl yivetot np6rooq 6oor1g ouv-
rnpnonq eite pe ouveXrl i.v 6y1uor1 e[re pe per os Xo-
pnYnon.

Or e[roriloerg Ue Boon ttg ono[eg yiverot 1 np6roorl
e[vqr: yro i.v ouvelq 6YXuoq:

tR-

MD=

cp.vd

f^s

c";.cr.Dr

f.s

onou C"l ro pr6oo entruyxovopevo en(ne6o orq oroOe-
ponorrl[evq rorootoorl rqt f o ouvretreorqg BtodtoOe-
orpr6r4rog rou oxeudoptoroq o onoiog Yto rrlv i'v ouve-

Xl eVxuon elvot (oog pe evo.

(2)

(3)

(8)
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p1 6uo e[tociloerg ouoroorrxo e[vor (6reg ov Ar1qOe(
g"'6Ur! otr o pu0pr6g eyXuorlg IR (oe mg/hi) eler trlv i_
6ro rLprrl ;re rnv eO'dno( 6oo11 MD (mainlenance dose)
6rorpepr6vrlg pe ro peoodroorrlpro Xoplynonq oe hr, Dl
(dose interval).

Mero rrlv eLooyoyrl oirrlv rrrtv onopo[rrlrov oror-
Xero:v (oXrlpo 3) 6iveror q 6uvororqro enri,oyrlg rrlg o-
6o0 Xoprlyqorlg (i.v 11 per os),

Me r4v enri,oy4 14g odoti Xopnyrlonq (1reiror ro r-

6rooxerjoopro. l-ro ro rdtooreudoproro nou Xopr;yotiv-
tot i.v, roXust 6rL ror ornv unopour[vo LOD evd; yro to
oreuooporo nou Xoprlyo0vror per os o unoAoyrorflg
ovoyvcop[(er 6],q ro nopororo oreuooporo, o'oAeg
rrg per os propQ6g toug:
Choledyl - Eyphyllin - Quibron - Theodur - Xantair.

2t1 ouv6XeLo (4re(ror 11 erooycoyrl rou peoo6Loorrl-
po-rog Xoprlynorlq Kor rl Uopen Xopnynolq. Me r4v eL-

ooytoyrl ourciv tcov otorXe(<r.lv eprqovi(erot orqv o0o-
vrl ro rporervoUrvo 6oooi,oytx6 oxrlUo yto oAeg tLg
nepLexrLx6rqreg (popeeg) rou rdLooxeuooporog oe o-
vudprl eeoeullivn 4 ro o,\og tqg 0eoqutr.\(vr1g. Or A0-
oerq nou 6[vovror roOe qopo e(vor 6uo, 1.rro yLo or<6-
poro opL0pro Quoiyytov 4 6rox[cov 11 r<ouro],Ld.rv xor pr[o
pe unodto(peoq pLorlg erloryyoq 11 ;rrooti droxlou, pre

ro ovr(orotXo en[ne6o nou 0o enrreul0e[ orov opo.
T5,,\og epqov[(ovroL prrlv[proro yro rr1 6uvot6r4ro f1

pr1 6Llor6prrorlq rov 6ror<[rov, nporooerg yro xo],0tepr1
npooeyyto4 rou enr0uprlro[ enrn6Sou xo0rilg r<or 6u-
vor6rqro yio veo npoond0eto enireu{4g rou Kqro^,-
AqLou 6oooLoyrxou olrlprorog Kqr exr[noorlq rou cl-
norei eoporog.

Ynopourivo RUL

Itlv unopout[vo our'; npore[veror ro xoto],,l4i,o
6oooioyLr<o oxrlpo yro ooOeve[g nou elvor oe 0epo-
ne[o pe eeoeullivn ror 61ouv erdoer orq oro0epo-
noLqg6vq rordoroo4, oAl,d to en[ne6q rou OootrdKou
orov op6 e[voL uno0epqneurrxq. Anopolrqrrl npouno-
0eoq yro rqv np6roor1, e[vor r'1 ;reXpr rcilpo Oeponeio
vo 6yrve i.v 11 per os.

Ir4v unopour[vo our4 undpXer xor 11 6uvororrlro u-
noLoyropoti prog 66oqg ee66ou 6notg ovonrrjX0qr<e
nporlyorjpevo yro rrlv unopour[vo LOD. To v6.o orot-
Xe(o e6dr erVor 6rr unopler p5rpr1or1 (p(o rouLdXtorov)
enrn56ou rou eopUoKou otov op6.

H perprlo4 ourrl unori0etot 611 6yrve perd rqv en[-
reu(4 rqg oto0eponou'1pr5.vq.g xordoroonq (nou orrlv
rpq[n o4proiver rouLoXrorov 5 lpovoug r;pr(toqg ono
rrlv evop[r1 rou ouyKeKpLppevou 6ooo],oyrxo0 oxrlpo-
tog)4. Ie nep[nrcooq nou 11 Xop4y4or1 ytv6rov on6 ro
or6po, 0o npener ro en(nedo vo prerp4Oqxe toul,oXt-
orov 2 <ilpeg petd rrlv rei,euroio Xoprlyrloq yLo Uop-
Qeq oUeonq onel,eu05ptrlorlg (6rli. onLd 6ror<io Kor or-
p6nto) xoL 6 tirpeg yro Uope6q Bpodeiog onei,eu06pro-
o4g3. Oo np6ner vo o4perolOeL ox6;lo, 6rr oe 6Aeg rrg
unopour[veg rou npoypdUUoroq nou etodyovror n],r1-
poqopieg yro ro enfnedo rou qopprdxou orov op6, 0o
np6ner oL prerprloetg vo yfvovror ndvro pe our6g rtg
ouv0r'1reg.

To perpqOev enine6o oftonore[rot yro rov uno],oyr-

opo rrlg e(oto1-rrreuprevrlg xo0oporlg on6 rtg e(rocit-
oerq:

rR. f.s
cl = ----t- yro i.v xopnYnon

cp
KOr

MD. f,S
Cl = -- - -:- Yto per os Xoprlyrlorl

Dl.cp

(10)

(1 1)

H e(oropLxeuprevrl xdOopoq o(Lonote[roL 6notg orrg
e(toriloerg rrlq utropourivog MAN xor 6roL npote[veroL
Ue rov [6to rpono ro 6oooAoytx6 oXrlpro.

Ynopourivo RTL

H unopour(vo ourrl, eivot Xpllorprrl yro ooOeve(g
nou Bp[or<ovror orrl oroOeponotqpevrl roroorool Kqr
rouroXpovo ro en(nedo qoppor<ou orov opo e[vor ro-
(Lxo. lolrjouv r<or edci or nporino06oerq rIq unopour(-
vog RUL. Me rrg [6reg e[rodloerg unoAoy((eroL 4 e(o-
tol.rrreupev4 ro0oporl ro0dlg r<or o Xpovog nUr(onq, n
otoOepo rou pu0prorj onoproxpuvorlg xoL rtiAog unoAo-
yi(eroL ro rotdAi,qio 6oooLoyrxo oXqpo.

Edrb o;rctg nop6Xerot p(o notrU nporrLrq duvor6rq-
rq ono to np6ypol-r1-ro. IuyxexpLl_r6vo, pe Bdoq rrlv e[i-
ooorl:

_v t
c, = clie (12)

elvor 6uvor6v vo uno],oyroOe[ o Xp6vog (t) nou onot-
te(ror yro vo Qrdoer ro p5oo en[ne6o rou eopprdr<ou
orqv rL1.r4 C, 11 ono[o ent],6yeror on6 rov Xpr;orr1. Au16
nporrrro oqpo[veL drr o unoAoyLorqg uno6errvuer ro
Xpovrr<6 6rdot4pro yro ro onoio np6net vo 6roxone[ 11

Oeponeio cilore vo erooer o ooOevrlg oe entOugrlro e-
n[ne6o eeoeulNvnq otov op6. O uno],oyrorrlg nope-
Xer pio otr6rtrr1pq oerpo ouyxevtpcboeov Oeoqu,\Ai-
vrlq orov op6 nou ovrLoroLlotiv oe 6roqopouq Xpo-
voug on6 rr1 6tor<onr1 t4g Oepone[og. T6trog Kqrd ro
yvooro 6lverot 4 6uvor6rrlro unoioyrol_ro0 rou xo-
roAtrr;,\ou doooi,oyrxori oXrl;rorog ovotroyo Ur rrlv o-
66 Xoprlylonq Kqr exr[nrooqg rrlg exOeoqg (oXnpo 4).

Yropourivo CRA

Irrlv unopout[vo ouul 6[verqL 6uvor6r4ro o],],o-
ynq rnq o6oti Xoprlyqo4g on6 i.v oe per os ror ovr[-
orpoQo. H npotoorl rou xorol,l,4l,ou 6ooo),oyrr<ou
olrlgorog ylveror:

- Av unopXer pr6rprlorl enrn6dou rou qop;rdxou orov
op6 pe rrlv ioyLxrl rrlq uropour(vog RUL.

- Av 6ev undpXer p6rpr1o4, pe rr1 troyLr<r1 rng unopou-
rLvog MAN.

To ororle[o nou erodyovror Kcu. oL 6uvotorrlreq rrou
nop5XovroL e(vor 6poteg g' ou169 rcov npolyoupevcov
neprnr<ioecov.

Ynopourivo BAC

Me rrlv enLtroyq ourr1, o Xpnornq enov6pXetor ope-
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ooq orrlv opxn rou npoypouuoroq 6nA. orrg rperq po-
otK6q errloyeg (oX4po 1).

B. Pourivo PAR

Me r4v enrtroy4 ourr1, 6[veror oro Xp4orrl 11 6uvor6-
rqro ofronoiqoqg ptog rK rov unopourrvcirv nou Qo[-
vovror oro oX4po 5.

YNONOTI>MO: TOY E=ATOMIKEYMENOY XPONOY HMI.
ZOH> TH> OEOOYANINH:'H NPOBNEUH TH::TAOEPO.
NOIHMENH> KATA:TA:H>, ME TH BOHOEIA ENO>'H NE.
PI::OTEPON ENINEAON :TON OPO
(:YNETATAI H XPH:IMONOI H>H KEOAAAION TPAMMATON)

AIANE=TE ENA ANO TA |IAPAKATO:

PIV= AKPIBH: flPOBAEUTH TOY EflIflEAOY :TON
OPO :TH :TAOEPONOIHMENH KATA:TA:H ME
TH BOHOEIA AYO ENINEAON, OTAN TO OAPMA-
KO XOPHTEITAI ENAOOAEBIA ME:YNEXH ET-
XY:H

CKD = YNONOTI:MO: TOY XPONOY HMIZOH: ME TH
BOHOEIA ENO: ENINEAOY OTAN TO OAPMAKO
XOPHTEITAI ANO TO :TOMA

PPO_ NPOBAEUH :TAOEPONOIHMENH> KATA:TA.
>H: ME TH BOHOEIA TOY XPONOY HMIZOH:,
OTAN TO OAPMAKO XOPHTEITAI ANO TO :TO-
MA

TOX = AKPIBH: PYOMI:H A:OENOY: ME TO=lKA Enl-
NEAA, ME TH BOHOEIA AYO ENINEAON

BAC- NHTAINE NI:O :THN APXH TOY NPOTPAMMA-
TO:

Iplpo 5. Or duvot6rrlteg rrlg pourivoguPAR,.

Ano rqv op1r1 npener vo ovoe€p0ei 6rr o'6^eg rrg
noponovcrt unopout(veg erodyovror ro ororxr[o rou o-
oOevo0g oncog r<or 14 pour[vo MDS r<or epeov[(ovrqr
or4v oOovr1 ovoLoyo prrlv0trroto q undpXer 6uvor6rq-
ro rKrUnoorlq rov onoretreopor<ov. llripo oprotg on'
ouro oe rd0e nep[nroorl ovoAurrK6repo 6loupre:

Ynopourivo PIV

Me tr1v unopour(vo ourq undpler 4 6uvotorqro
rpoglsqrnq rou entn56ou rqg OeoeutrA(v4g orov op6
orrl oroeeponot4prevq rorooroorl ;re rr1 Bo40eto d0o
perpqoeolv, 6rov o;rolg ro edpUoKo Xopqyelror ge ou-
ve1f1 i.v eyxuon. E(vor npoqoveg 6rr ourn n unopour[-
vo elvor rol0 Xpnorpn yro rov eleyxo rou pu0poU r1y-

Xuonq, oQo[ elvor 6uvoto vo npoB],eq0e[ ov o64yei
oe urloeepo[eurrrd 11 ro[rr<o en[ne6o.

H np6BtreUn y[veror pe rq BorlOeto 14g e[oropLreu-
pevqg roOopo4g 0eoqutrtrivr1g 6r1tr. pre rq Bofl0eto trlg
e{[ooor1g6:

2 tR tBW (C]-Cr)

C1 + C2 (Cr + C2) (t2-tr)
(1 3)

C, r<or C2 e(vor ol rrpeg rcov 6rio ouyrevtp6oeov rou
Qopporou orov op6 nou perpq0qKov or lp6voug t,
xot t2 ovr(ororlo on6 r4v evop[r1 rrlg i.v ey1uor1g. A-
nopo[r411 npoun60eorl yro rrlv eqopproyrl rrlg eIioco-
oqg 13 s[vor vo to1[er: tz- tt 2 1,,, 6nou 1172 o Xp6vog q-

UrEtrlng rou QopgoKou, l-rou unoAoy((eroL ono ro 64-
poypoQrKq 6e6oprevo.
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Zrq ouvSXero ps rrl Borl0eLo r4g e[iorrlorlg (10) uno-
troyl(eror 4 rLprl rrlg ouyr<rlvrprrlonq rnq Oeoeullivrlq
orrl oro0eponorrl pevq roroorooq.

TeAog prerd rqv erooyoyq orov unoioyrotrl 6irrtv
rov ororXe(<uv (oroLlelo ooOevorig, trpr6g ouyxevtpcil-
oeo:v, Xp6vor, ovopoo(o rd Looxeuooprorog) eprqovi(ov-
ror orrlv o0ovr1 4 ouyr<6,vtpcrtorl rou eopproxou orov o-
p6 orrl oroeeponorrlgevq xordoroon, n e[oroptxeupe-
vr1 xo0opor; xor o e{oropttxeupevog Xp6vog npr(ong
r<o0tilg r<or ro 6rdypo;rpro preroBoAnq rnq ouyxEvrp<rr-
onq oe oX6oq prd ro Xp6vo (oXrlUo 6).

I1r1po 6. Anerxovrorl tqg nopeiog npoq rn otoOeponorr;ge-
vq xotdoroorl ;rero ond 6vop€n Xoprlyqo4g Oeo-
<pu,\ALvrlg i.v pre ouveXrl eyxuon. Itov unoioyrorrl
6Xouv eLool0e[ ro 6rlproypoerr<d 6e6o;r6vo rou o_
o0evoUg, or ouyxevrpciroetg OeoqgLi(vr1g 3,0 xot
10,5 pg/ml nou prerprlOrlxov orrq 3 r<oL 16 hr ;reto
trlv 6vop(4 Xoplynonq Euphyilin ;re puOpro nou
ovrrororXef oe 4'<f 0oLyyeq,l24apo. Err6g on6 ro
6roypoprpro ouyx6vrpooqg (Ug/mt) . Xp6vou (hr), ro
np6ypol_r1.ro unotroyl(er ro Xpovo npr(crlrlq Kor rnv
xdOopol rnq eeoeullivnq yrq ro ouyxexpLpevo o_
oOevr1 roOdrg oxo;ro xoL tr1 ouyrdvtpc,.rol rqg Oeo_
quAi(vqg orq oroOeponorry;r6vr; xoldotoo4.

Av or rrp6g rrlg ouyrevrpoonq Bplor<ovror or uro-
0eponeurrxo 11 rofLr<o en[ne6q, rore eUeov[(eror xor
ovoioyo ;.u1vu1-ro r<ot 6[vsrqr 6uvor6trlro yro veo prj0-
Urorl rou 6oooioytrorj oxnUoroq.

Ynopourivo CKD

Me rrlv ulopour(vo CKD e[vqL 6uvor6v vo uno],oyr-
oOeI o e(orogrxeupevog 1p6vog IUr(onq pre rr1 Borl-
0eLo prrog Uerpnonq gopproxou orov op6, 6rov ro eop-
poKo Xopnyelror on6 ro o16;.ro (orov ro eopUoKo Xo-
p4ye(rot i.v o unoioyLopr6g y[veroL orrl pourrvo MDS).

O unoioytopr6g yivetot Ue rnv Borl0sto rqg e{rool-
orlq (14) 6qI.

'.

Ka.f .MD l- 1-s - nK"Dl 1-" - nK,Dl Icn- " l(-)e-KJ-( )e-KJl(14)
v" (Ka.K") L' r." -r"ot ' ' 1.s - K,Dl ' )

6nou Cn = rl ouyx6.vrpcoon ornv n-robrr; 66o11 oe
Xpovo t gerd r4v reAeutoio Xoprly4oq.
K"= I orooepo rou puopori oftopp6enolq
rou qopgorou ono ro ore0oo;ro.
f - ro r<Adopro r4g 66o119 nou onoppoeorori.

Ko0opof 86oou,\livnq iL "r
Xpovoq r'lpr<otg (h.l
:uyKevrpoon or! oroeEpora.-u€, -
Korooroorl lmcg/m l
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E[vor npoeoveq 6rr n olyepprKn trUor1 qg e[(oo-
onq 14 rpoq Kd eivor o60vor4. H trtioq e[vor opL0prlrr-
r<r1 xot y[vetor pe rq U60o5o rov enovertr],r1prlvcov npo-
oeyy[oeov r<oL rr1 Borl0ero rou o],y6pL0;rou Marquardts,
yro rnv e(ooqoLro4 rnq rpooeyyronq. H 6Lodrr<oo[o
e0peo4g r4g xoiurep4g truoqg yrcr ro Xp6vo ngr(onq
eUQovl(eror orqv o06vr1 rou H/Y, 6nog oro oXrlpro 7.

TYnIKH AnOKAI>H TON :OAn MATQN = 5.62332571
Sj = 7.53411 E-13 i pl = 6"915625
XPONO: HMIZOH: = 17.3326255

TYnIKH AnOKnl:H TON :oAAMATON = 0.086799264
Sj= 1.38778E-17 t pl= 0.0078125
XPONOT HMIZOH: = 17.3326241

TYntKH AnOKAt:H TON >OAAMATON = 3.72529E-04
Sj= 1.38778E-17 pl= 0.00390625

AYTO EtNAr TO TEATKO A|"IOTEAEIMA:
E=ATOMIKEYMENO: XPONO: HMIZOH: (hrs) 17.3326241

(nPoHTOYMENH TrMH TtA TO XPONO HMTZOH: (HRS)
NOY EIXE YNOAOTI>OEI ANO TA AHMOTPAOIKA AEAO-
MENA 27.0760618)

Iy4po 7. tlopoderypro tou tJnou qg nArlpoeopnonq nou
nop6XeL o unoAoyLot4q yro rov eforoprLxeupr6vo
Xpovo r;gr(or1g. Itq ouyxer<pL;rdvr1 nep[nroto4 6-

Xouv erooX0eI orov uno],oyrorr1 ro 6qproypoqLxo
6e6opr6vo rou ogOevotig (erx6vo 3), 11 oulv6rrlro
Xoplyrlonq (12 hr), n seono{ Xoprlyorjpevrl 6oo11
(300 mg), ro ouvoLLx6 lpovrx6 6Loor1;ro Xoprlyl-
orlg (neprooorepeg ono 2 eB6oprd6eg) 11 ouyx6v-
rpool rnq eEoqjul^ivnq oro o[pro (15 pg/mt), o
Xpovog nou peobtrdB4oe prero tr;v re,\euro[o 1o-
pnynon (6 hr) xoL o rUnog rou tdrooxeuooporoq
(Theodur). I-lopotqprlote rn OroQopo oro preye0rl
rou e{otoprrxeugfvou Xpovou lUr(orlq ono rov u-
noAoyr(6;revo pe Booq ro 61;roypoqrxo 6e6op5-
vo. Sj: e(vor q npooxorprl rrprl rou o0poioprorog
rcov retpoyrirvov rtov onoxtrioei,-rv, pl: elvor 0erL-
xog opL0;rog, nou oXet[(erot Ue ro BlUo rr]q
npoo6yyroqgs,e, evdr ro B6Ioq ( f ) 6e(1ver orL ro
B[pro y[veroL npqq rn ooorrl xorerj0uvorl.

Anopoirqrq rpour60eon sriong yro rn luon rnq e-

Erooonq l4 elvor xoL r1 yvrilorl rnq rrpnq Ko rou oKruq-
opqroq nou Xopqyelrol.

It4 BrBtrLoypoQ[o eivor yvtooq n rrpn Ka yro 610 ro
oKeuqoporo opeorlg qnod6ousuong rou Qoppror<ou,
Kqr yro to Theodur/ 0[6 ro eleyxoUevng ofiodrloUeu-
oqg. Enopevoq n oqronoiqorl rrlg unopour[voq CKD
t[vqr ouvorq xor lprlorun Uovo yro ro rtqpqrtov0)
oKeuoouoro. TeAog oil.lv uIIopoutivo ourl unopxouv
olsq or duvororrlreg spQqv(oeoq Kor eKruncbortoq
roiv yv@or6v prrlvuprorov.

Ynopourivo PPO

Me rrlv unopourlvcr ourr1, yiveror rp6pleqrn rou e-
rrn66ou rnq eeoQulllvqg orov opO orn oroeepororn-
p6vq xoroorqon, Ue rr1 Bo40eto rou Xpovou npr(conq
Kor 6rqv ro QopUoKo Xopnye[rqr 0tr6 ro 016po. O Xpo-
voq npr(onq unoloyi(eror Ue Boon rqv e[iocuorl (3)

Kqr Ue rrl Borl0ro rlq eqiooortg (14).

loXuouv Kor s66 or rtpouIo0ioerq Kqr or nepropr-
ouoi rnq unopour[vqq CKD.

YnopXeLduvor6rrlro rgQdvronq orrlv oeovrl Kor e-

nrnl6ov rnq eKruroonq evoq 6toypdprporoq Ueropo-
Anq rnq ouyK6vrpoong oe oxeon ue ro Xpdvo. EnI rou
6Loypo;rprorog rUQoviEerqr Kor pnvuUq oxerrK6 Ue rrg
ufloespqrtsurrKeq n to{txeg rrusq ouyKevrpcboeov
rou QopuoKou orov op6. Kor orrq 6[o reprrrdoerg 6(-
veror rl 6uvot6r4ro yrq v6q npooflqeerq Koltrepnq
npoodyyrong rlg erreuunrr"lq orqounq pt ol^oyeq
orn ouxv6rrlro xopnynonq n ornv sQonoq 66oq tou
Q0ppqKou.

Ynopourivo TOX

Me t4v unopourlvo ourrl eivor duvorq n piOuron o-
oervcbv orouq orro[ouq dtoKo[nKe n 0epqnslo loyu)
eprQovrorlg to(rxorqrog. Aut6 e[vor eQtxr6 ps rrlv o-
(tonolqor1 rng e[iocoonq (12)'u. Ano qv e{[or.oor1 ourq

Iyrlpo 8. ALoypol-rpo ouyr<evtporoqq (Ug/ml) - Xpovou (hr)
yLo to enine6o OeceulAivng oro o[;ro ooOevoug
pe ro(Lro oupnr6poro xorcr rrlv srooy(Dyrl rou
oro voocrKol-rrio xor enovopLl0groq rou oe 0ap<r-
nLLrTrKo t.n[rie0o Ut per os x.oplvori,jtvo cKr L.,ro-

ouo.
Iro nopoDeryprcr: To en(ne6o rrlg Beoeutr,\[vqg

oro o[po Ko:o Itlv erooloyrl Tou nro voooKoLlr.tr-r
perpr101r<ov vo e[vor 32,0 pglml Kor 'i5 6p€q psro
18.0 pig/ml 1ro orlpeio ouro onerrovl(ovroL oro
6Loypoppo). Ma Boorl ro de6op6vo ouro ro npo-
ypoUplo unoi,oy[(eL rtg ripeg rov eIo.roprr<eupie-
vorv nopopdrpov (Xpovou lpr(rrlqq r<or r<o0opor1g)
xot nopeler evo oAor<,tqpo nivcrxo rL1.rdv ou.Trrv-
rpc,joet.rv eroQul^rvlq oro n^oopro rlou ovrroror-
xouv oe droQopoug xpovoug ;rero rrl deurepl ;re-
rpqoq. Iro nopodety;ro. onoqoo[(eroi I rnovo-
pu0prLorl rov eninebarv 12 6peg gero rq ieure pq
getprloq o rov q ouyrevrprr,roq 0cr ei'yor 1 1.9 Lrg/m L

H enovopu0giorl nou orrelxov((eroL dXer ro nopcr-
xorot XopoxrrlprorLKo: odoq 1op!yqolq (per os).
ouXvorqrcr Xopnyrlonq (12 hr), LdLooxeuoopro (The-
odur). O unoAoyLorrlg nopeXei tr1 ouvo,\rxq eLi<ovcr
rttv anrnaOcr.rv 0aOqu,l,\[vng orO OIpro xO€trrg rot ril
ouyxevrpooq orrl oroOeponorrlpevrl KCrtooroon
6hr pe ro rrlv reAeuroio Xopqylol. Eov o lpqorrlq
6ev eivor rKovonorlpevcg r<oAa[roL vo {ovonpo-
ono0qoer oA,\o(ovrog onoLaoOqnore ono riq rL-
peg tu_rv nopoperpcov nou en6Ae[e opxtKo.

Ue buo perpfloeLg srrneoou rou Qopl-loKou os Xpo-
vouq nou onexouv usroqu Touq rrru^oxLorov avo xpo-
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vo nUr(onq, unoloyf(eror I oroeepo oroudKpuvonq
rou QopUoKou (Kd) Kor Koro ro yv(l)oro o eqoroUrKeu-
pevoq Xp6voq nUr(olnq (onog orrlv unopout[vo CKD).

Itq ouveXeto e[voL duvor4 11 orprBrlg np6Ftre(.rn
rqg v6og oroOeponoLrlg6vrlg xorooroonq pre rr'1 Bo4-
Oero t<ov 6uo npoqyoripevrrlv unopourrv<iv ovol,oyo
ov np6retror yro i.v q per os enovevop[r1 rqg Oepo-
neiog. l-lop6xeror n 6uvot6trlro oro 1pqorr1 vo no(p-
vet to 6roypqUUq rnq ouyx6vtproorlg oe oX6orl pre ro
Xpovo xoL rour6lpovo pr1vu1-ro yrct ro ov ro enine6o
oq veo xoroorooq e[vor unoOeponeurrxd 4 ro(rxo. E-

n[oqg epqov((eror otqv o0ov4 Kor o Xpovoq orov o-
no(o 0q eflrreuxeei 11 oro0eponorrlp6vr; xorooroo4,
(oXnUo 8).
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Development of a computer program for the
individualization of Theophylline

dosag e regimens *

P. MacherasT, C. Reppasl, C, Tsaprounis2

SUIVIMARY

ln this study a computer program f or ire ndivicualization ol theoprhylline dosage regimens is
described. The program is based on tf"e pharmacokinetic equations adhering to one compart-
ment model kinetics for various rouies of sir:gie or multiple administration (iv, po, iv continuous
inlusion). The pathophysiologicai characte:istics ol the patient like gender, weight, age. smok-
ing history and renal or hepatic disease are :ailen into account and the calculated dosage regi-
mens are expressed in terms of nteger mur lles or ha;l.integer multiples ol tablets, capsules
or arnpules of theophylline dosage fo-rs ".',",rabie in t;:e Greek market. ln summary. the pro-
grarn provides:'l . Dosage regimens fcf tire,i:r:iaiization of iherapy 2. Modification of an ap.
plied dosage regimen, when undertherapeutre cr toxic theophy!lir:e plasma levels are measured.
3. Appropriate dosage regimens 'r,'hen a cfr-:ige in ihe route'of adrninistration is desirable (f rom
po to iv and vice versa) 4, Calculat or ol the indivirji:alizeei pi"larmacokinetic parameters ol the
patient and prediction of plasma thecphylline ievels at stead" $tate.

PNEUMON (1989) 3:1 21 -126

NTRODUCTION

The design of the appropriate theopl' '. l,:::=
-=;imens presents considerable diff cl i:: -- : :
- -e to the f act that theophylline has a - T': " 

'.'=-'-'
:=rtrc window, inter and intra individua ' a' ,: ...

:-: pharmacokinetic parameters whiie e-l: l=-a: -:
.-d exogeneous factors influence the b,33'= :l
-'the drugr. A number of attempts ha',e :::- -=:=

a rational design of theophy ,-= : -:=-.
':gimens2. ln parallel, the application oi !.a'-'-. -'
-:r ic princip les to theophylline t h era: '' : '- . l::
:-ick and valid solutions of the problen-s :^:' --.:'
'=d. Due to the complexity of the prob e n-, lc-*. -'..'
:.f,grams offer an alternative for the re a!: :, ,- :'
:n of theopylline dosage regimens. ln t-= 3'=:-

-arket the availability of a great number of i-=:: ^.,

re formulations makes the problem moTe lc-r^: ::'
:d; therefore. the need for a computer prog'a- '-' 

=

' The programm has been develope on an interactlve basts
using the Greek language
-Depattment ol Pharmacy, University of Athens, 104 Solo'
nos st., Athens 106 80, Greece.
tKing's College, Department of Pharmacy, University of Lon'
don, Manresa oad, London, SW3 6LX

r - cK. accurate and reliable calculation of theophylli-
^: aosage regimens is obvious.

- th s study a computer program written in BASIC
'r':he ndividualization of theophylline dosage regi-
-^:r-s ,,.,ith the code name THEOPI is described. The
: rlgranr is based on the pharmacokinetic equations
:' tr: cne compartment model for various routes of
s -g e or multiple administration (iv, po or iv contin-
-:.ls rnf usion). The pathophysiological characteri-
s. :s or the patient such as gender, weight, age, smo-
". -q n story and renal or hepatic disease are also ta-
,:- nio account. The program is applicable to all do-
sa:€;orms (except supposrtories) included in the
3'=:r. National Formulary and provides the following:

- Carcu ation of the dosage regimen f or the individ-
-a :airon of therapy.

2 lvlod f ication of an applied dosage regimen. when

--r.rtnerapeutic or toxic theophylline serum levels
?'a r-easured.

: Ca cu ation of the appropriate dosage regimens
,'. -:. a change n the route of administration is desi-
ra: . f irom po to iv and vice versa).

-. Oa culat on of the individualized pharmacokine-

TINEYIVON 12]



tic parameters of the patient and prediction of plasma
theophylline levels at steady state.

STRUCTURE OF THE PROGRAM

The routines of the program are presented in Fig. 1.

THEOPHYLLINE PHARMACOKIN ETIC PBOGRAM
SELECT ONE OF THE FOLLOWING:

MDS: INITIALIZAT|ON OR MOD|F|CAT|ON OF A THEO-
PHYLLINE DOSAGE REGIMEN

PAR: CALCULATTON OF THE |ND|V|DUAL|ZED EL|M|NA-
TION HALF LIFE OR ACCURATE PREDICTION OF
THE STEADY STATE, PROVIDED THAT AT LEAST
ONE SERUM LEVEL IS AVAILABLE

DIL: ELIMINAT|ON OF A PATTENT FROM THE FtLE

Figure 1. The three main routines of the program THEOp.

The MDS routine utilizes demographic data and pro-
vides dosage regimens for the initialization of therapy
or the modif ication of an applied dosage regimen. The
PAR routine provides i) the individualized values for
the half life and clearance of theophylline and ii) the
prediction of theophylline serum level at steady state
when one or more theophylline serum levels have
been measured. The DIL routine allows the user to de-
lete a patient f rom the f iles created on the basis of the
patient's surnames. The surname of patient is used in
all subroutines of the program.

The structure of the MDS and pAR routines is ana-
lyzed below:

A. Routine MDS

The subroutines of the MDS routine are illustrated
in Fig. 2. An identical message to that of Fig. 2 appe-
ars on the computer screen when the MDS routine is
loaded.

INITIALIZATION OR MODIFICATION OF A THEOPHYLLINE
DOSAGE REGIMEN

SELE;T ONE OF THE FOLLOWING:

LOD: RECOMMENDATTON OF tV LOADTNG DOSE
MAN: RECOMMENDATION OF A MAINTENANCE DOSE
RUL: READJUSTMENT DUE TO UNDERTHERAPEUTIC

LEVELS
RTL: READJUSTMENT DUE TO TOXIC LEVELS
BAC: RETURN TO THE BEGINNING oF THE PROGRAM

Figure 2. The options of routine MDS

It should be noted that when the routines MDS and
PAR are loaded, a number of questions related to the
patient should be answered by the usr.r These pa-
tients' data include fundamental factors for the cal-
culation of the individualized pharmacokinetic para-
rneiers. ln addition, all subroutines are accompanied
with the option of creating a f ile for the patient,s data
as quoted in a typical example in Fig. 3.
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COMPLETE THE FOLLOWING QUESTIONNAIRE

PATIENT'S LAST NAME
ROM No
WEIGHT (kg)
HEIGHT (cm)
GENDER (M/F)
IDEAL BODY WEIGHT
LEAN BODY WEIGHT

cHrLD 1-12 YEARS OLD (Y/N)
SMOKER
ACTIVE CONGESTIVE HEART FAILURE
HEPATIC CIRRHOSIS

: ANONYMOUS
' 1a /

:78
:171
:M
: 66.8
: 66.8

:N
:N
:N
:N

SEVERE CHRONIC OBSTRUCTIVE PULMONARY
DISEASE : N

Figure 3. An example showing the demographic data as ap-
peared on the computer screen. Note that the ide-
al body weight and the lean body weight are also
calculated and they are not entered by the user.

Subroutine LOD

This subroutine provides the loading dose of an in-
travenous bolus injection. The calculation is based on
Eq. 1

LD- Cpx Vd/ (i)

where LD is the loading dose in mg. Cp the desired
serum level in pg/mL, Vd the volume of distribution,
and S the content factor in anhydrous theophylline of
the dosage form.

By entering the patient's data, the volume of dis-
tribution (Vd) as well as the elimination the half-life
(t1/2) can be seen on the scFeen of the computer. The
calculations are based on the following equations3'5.

Vd = 0.5 U(Kgr, LBW) (2)

t1l2- tn2lKd (3)

Kd = CUVd (4)

CL - 0.04 L/(Kgr x hr x Correction f actor) (5)

where Kd is the elimination rate constant of theophyl-
line in hr- 1, CL is the clearance in units of L/Kgrx hr
and LBW is the lean body weight (i.e. true body weight
(TBW) or ideal body weight (lBW), whichever is tess)s

The IBW is given by the equations:

For men: IBW= 50 + 2.3 x (H/2.54) - O0) (6)

For women: IBW= 45.5 + 2.3x (H/2.54) - 60) (7)

where H is the height in cm.

It must be pointed out that the calculation of half-
life and clearance is based on Eqs 3,4 and 5 only when
blood level data are not availabe.
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For the calculation of the loading dose the user
should enter the desired theophylline serum level. ln
the next step the user is asked for the desired dosage
form. By entering the appropriate brand name (i.e. A-
minophylline - Euphyllin - Theophylline Bruneau), the
program calculates the recommended dose in terms
of a number of ampules and simultaneously provides
the corresponding drug level at steady state.

The piogram takes into account the content in an-
hydrous theophylline of the dosage Iorm. Two solu-
tions are simultaneously suggested,the f irst in inte-
ger multiples of ampules and the second in integer
multiples of half ampules. Both are accompanied by
the predicted serum levels. The user can choose the
dosage regimen which is convenient and leads to a
plateau level closer to the desired serum level.

Finally, the patient's entered data along with the
calculated recommended loading dose as well as re-
levant messages can be printed in the form of a report
on the recommended theophylline dosage regimen as
indicated in a typical example in Fig. 4.

RECOMMENDED THEOPHYLLINE DOSAGE REGIMEN

PATIENT'S LAST NAME

DEMOGRAPHIC DATA
GENDER (M/F)
WEIGHT (kg)
LEAN BODY WEIGHT (kg)
CHILD 1-12 YEARS OLD
SMOKER
CONGESTIVE HEART FAILURE
HEPATIC CIRRHOSIS
PULMONARY EDEMA
SEVERE COPD

ROOM

CALCULATED
PHARMACOKINETIC
PARAMETERS

CLEARANCE
DISTRIBUTION VOLUME
ELIMINATION HALF LIFE

RECOMMENDATION

Subroutine MAN

This subroutine accomplishes the calculation of
the maintenance dose administered either orally, or
by iv continuous inf usion. The calculation is based on
the following equations:

For an iv continuous inf usion: lR = Cp x CUf x S (8)

For per os administration: MD = Cp, ss x CL x Dl/f x S (9)

where Cp,ss is the average steady state drug level
and f the bioavailability factor of the dosage form whi-
ch is equal to one for the iv continuous infusion.

Eqs 8 and 9 can be considered equivalent if one takes
into account that the rate of infusion lFl in mg/hr is ap-
proximately equal to the quotient MD/DI, where MD is
.the maintenance dose in mg and Dl the dose interval
in hr.

After all the necessary information is entered into
the computer (Fig. 3) the user has to select the route
of administration (po or iv) and then the brand name
of the dosage form. For those formulations admini-
stered intravenously the same instructions with the
subroutine LOD apply, whereas for the orally admini-
stered forms the following brand names can be used:

Choledyl - Euphyllin - Quibron - Theodur - Xantair
The dose interval and the type of formulation (ta-

blet, capsule etc.) are then entered by the user. Final-
ly, the recommended dosage regimen appears on the
screen including all forms (in terms of the amount of
anhydrous theophylline or theophylline salt) of the ty-
pe of formulation selected. The message also shows
the average steady state serum level as well as
suggestions concerning the time interval and/or the
dose for a better approximation of the desired serum
concentration.

Subroutine RUL

By using this subroutine the user is able to design a
new proper dosing schedule when the drug serum lev-
els are lower than the minimum therapeutic levels. This
is possible only when the patient has been receiving
theophylline either intravenously or orally.

ln this subroutine the user has the option to cal-
culate a loading dose in a similar way to that already
mentioned for the subroutine LOD. The difference is
that now there is at least one measurement of the
drug serum level available. This measurement how-
ever, is usef ul only if the sample has been taken at le-
ast 5 elimination half lives after the beginning of the
last dosage regimen to ensure that steady state con-
ditions have been established4.

lf the patient was receiving the drug orally, the
blood sample should have been drawn 2 hr following
the last administration in case of immediate release
formulation. lf a sustained release dosage form was
used then the sample should be collected 6 hr after
the last administration. These time values, (2 and 6
hrs), correspond approximately to the expected peak ti-
me values.

It should be also pointed out that these time diffe-
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ANONYMUS

M
69
68.7
NO
YES
NO
NO
NO
NO

136

4.4 Llhr
34.3 L
5.4 hr

LOADING DOSE: 2.5 AMPULES "EUPHYLLIN" INTRAVE-
NOUSLY IN ORDEB THE SERUM LEVEL TO BE APPROXI-
MATELY 15 pg/ml OR 3 AMPULES FOR AN 18 ;rg/mLSERUM
LEVEL TO BE ACHIEVED.

COMMENTS
COADMINISTRATION WITH ALLOPURINOL, CIMETIDTNE,
ERYTHROMYCIN OR PROPRANOLOL RESULTS IN ELEVA-
TED BLOOD LEVELS. IN CONTRAST ADMINISTRATION OF
ISOPROTERENOL, PHENOBARBITAL OR PHENYTOIN MAY
CAUSE A REDACTION IN THEOPHYLLINE SERUM LEVELS

DATE: 15/2/89

CLINICAL PHAfIMACOKINETIC LABORATORY

Figure 4. An eiample of a printed report. ln this particular
case the program suggests a loading dose in or-
der t:he steady state level to be approximately 17.0
ug/mL..



rences between the sample withdrawal and the last
adminisration apply to all the subroutines of this pro-
gram.

The individualized clearance is calculated using
the following equations

61= (lRxf xS)/Cp iv administration (10)

CL= (MDxf xS)/(DlxCp,ss) po administration (11)

Finally, a dosage reqimen is recommended as descri-
bed for the subroutine MAN.

Subroutine RTL

This subroutine is useful when toxic levels have
been reached at steady state. The same prerequisites
with the subroutine RUL are applied" The advantage
in this case, though, is that the user is able to calcula-
te the exact time required for the average serum level
to drop down to the desired levell0 according to the
following equation

Ct = Cp, ss x exp (- Kd x t) (12)

ln practice, the computer suggests the period
during, of which any drug administration should be
avoided allowing the serum level to reach the desired
concentration. The computer provides a series of serum
levels and the time period needed for each of them to
be reached. At the end a report can be printed, if desi-
red (Fig. 4).

Subroutine CRA

This subroutine is used whenever a conversion of
the route of administration, f rom iv to po and vicb ver-
sa, is required. ln case where at least one drug level is
known, the recommendation is: based on data similar
to those used for the subroutine FITL. Otherwise, the
appropriate dosage regimen is suggested as descri-
bed for the subroutine MAN.

Subroutine BAC

Using this subroutine, the user returns immediately
to the beginning of the program, i.e. the main three
options (Fig. 1).

B. Routine PAR

This routine consists of the subroutines shown in
Fig.5. lt should be mentioned that in all these Subrou-
tines the data are introduced in a way similar to that
described for routine MDS, whereas similar messa-
ges appear on the screen.

Subroutine PIV

By using this subroutine, the steady state level can
be accurately predicted if the drug is administered by
iv infusion and two measurements have been perform-
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CALCULATION OF THE INDIVIDUALIZED ELIMINATION
HALF LIFE OR ACCURATE PREDICTION OF THE STEADY
STATE PROVIDED THAT AT LEAST ONE SERUM LEVEL IS
AVAILABLE SELECT ONE OF THE FOLLOWING:

PIV: PREDICTION OF THE STEADY STATE WHEN
TWO SERUM LEVELS ARE AVAILABLE AND THE
DRUG IS ADMINISTERED AS AN INTERMITTENT
INFUSION

CKD: CALCULATION OF THE INDIVIDUALIZED ELIMI-
NATION HALF LIFE WHEN THE DRUG IS ADMINI.
STERED ORALLY AND ONE SERUIV LEVEL IS AV.
AILABLE

PPO: PREDICTION OF THE STEADY STATE WH EN ON E

SERUM LEVEL IS AVAILABLE AND THE DRUG IS
ADMINISTERED ORALLY

TOX: READJUSTMENT DUE TO TOXIC LEVELS PROVI.
DED THAT TWO SERUM LEVELS ARE AVAILABLE

BAC: FIETUFIN TO THE BEGINNING OF THE PROGRAM

Figure 5. The options of routine PAR.

ed during the non-steady period. Obviously, this
subroutine is useful for controlling the rate of in-
fusion, ensuring therapeutic steady state levels. The
prediction is based on the individualized clearance
which is calculated using the following formulao

CL = (2 x lB)/Cl + C2) +
(rawx(c1 -c2))/((c1 +c2)x(t2-t1)) (is)

where C1 and C2 are the drug concentrations mea-
sured at times t1 and t2 following the commencement
of the iv infusion, respectively. The validity of eq 13
presupposes that the time difference (t2 - t1) is at least
as much as the elimination half life, t1/2, calculated
from the demographic data. Then using eq. 10, the
steady state serum level is calculated. After the data
have been entered (patient's demographic data, con-
centrations, times, brand name of the dosage form)
the steady state serum concentration can be seen'on
the screen as well as the individualized clearance and

Figure 6. Plot of theophylline concentration (Ug/ml) vs time
(hr) when the drug is administered as an intermit-
tent iv infusion: the individualized clearance elimi-
nation half life and the steady state serum con-
centration are also shown. The following data ha-
ve been used: patients's demographic data and
two concentrations of 3.0 and 10.5 prg/mL mea-
sured 3 and 16 hours, respectively, after the com-
mencement of the administration of Euphyllin wi-
th a rate of 4 ampules/24 hrs.

Theophy ne cearance (L/hr) : 2.9

Ellminal on hali fe thr) 11.6

Sleady slate level (fg/mL) : 16.44
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- Tr nation half life and the plot of the serum level vs
-: (Fig. 6). lf the steady state concentration is high-

=- :r lower than the therapeutic levels. a message on' : screen gives the possibility of another try until the
,:. mum dosage regimen is found.

Subroutine CKD

-s ng this subroutine the individua zed ettmtnation
- 

= ' ife can be calculated, if one serum ;e,",e has been
-=rsured and the drug was administereC ora \ I n case
-' . administration this is done by the rcut ne lv'l DS).--= e rmination rate constant is calcu ated br,usrng
- 

= 'ollowing equationT

r".f .MD l- 1-s- nKsDl ''e - -/ D I
l/- r^-K-t-, :-" i I 'J

. r(--K6) L t-" - x"ot t-e - *.D ]
-:'e Cn is the serum concentratio. a: i,rc: aiter

-= -th administration, Ka, the abso'ci l^'aie:cr-
:-:^. and f the fraction of dose absc.::l

it's obvious that the calculation of the elimination
aie constant, kd, can be done only numerically. The
,'ccess of the solution consists of successive itera-
ans by using the Marquardt algorithmd to ensure the
::rrect step. The iterative process toward the sol-

Jn appears on the screen. Part of this is seen in: g. 7 using an example. The solution pressupposes
te knowledqe of ka value. ln the liierature. values for
a have been reported only for the immediate release
lsage forms and "Theodur". Hence. this subroutine
useful only for these dosage forms.

- ]- MEAN SQUABE EREOR - 5.62332.-'
= -.53411E-13 | pl= 0.015625

:- '.' NATION HALF LIFE = 17.3326251

: , ]- MEAN SQUARE ERROR = 0.0867392:.
. - '38778E-17 I pl= 0.0078125
: - '.' NATION HALF LIFE = 17.332624',

: - l--r MEAN SQUARE ERROR = 3.72522t.-:.
: - 1.38778E-17 pl= 0.00390625

-_ S ]S THE FINAL BESULT:
,l V DUALIZED ELllvllNAT|ON HALF L tr= --

ELIMINATION HALF LIFE ESTIMATED USING DEMCGRA-
PHrC DATA (h0 27.0760618)

Figure 7. An example of the data appeared on tne screen
when using the subroutjne CKD for calculating
the individualizedtl12. Sj is the sum of sguared de-
viations and pl is related with the size of the step
of the iterationB'e. The arrow indicaies that the ite-
rations proceed to the correct direction. The follo-
wing data were used: patient's demographic data.
(12 hr), dose and brand name (300 mg Theodur po).
time period during which this dosage form and the
Specific dose are administered (more than iwo
weeks), the measured theophylline concentration
(15 Ug/mL) and sampling time following the last
Oose (6 hr). Note the difference between the indiv-
idualized and the calculated t1/2 using the demo-
graphic data.

Subroutine PPO

This subroutine can be used only when the drug is
administered orally. The accuracy of prediction of the
average steady state level depends on the estimated
elimination half life. T1/2 is calculated according to
Eqs (13) or (.14). The advantage of using this subrouti-
ne is that the whole process toward the steady state
appears on the screen as a plot of the serum level vs
time. Additionally, when the steady state levels are
not within the therapeutic range, suggestions for
changing the dose or the dose interval appeared on
the screen.

Subroutine TOX

This is used when the therapy has resulted in toxic
symptoms. Using equation,2 and measuring two ser
um levels after the last administration, the individuali-
zedIl12 is calculatedl0. Again, the time difference bet-
ween the two measurements must be at least as
much as the calculated elimination half life from the
demographic data. ln the end, the new steady state is
predicted while the user can see the whole process
iowards the steady state from a plot of the concentra-
tion vs time (Fig. 8).

Figure 8. Serum drug levels vs time for a patient who had i-

nitially had toxic symptoms and was readlusted
wrth a new orally administered dosage regimen.
The data used for obtaining this plot where as fol-
lows: The drug serum level at the time of admis-
sion ot the patient into the hospital was found to
be 32.00 pg/mL and after 15 hr 18.0 pg/mL. Based
on this information the program estimates the
individualized l1l2 and clearance. ln this example.
rt was decided that theophylline administration
shouldbe repeated 12 hr after the second mea-
surement. The concentration at that time was cal-
culated to be 11.9 pg/mL. The new dosage regrmen
has the following characteristics: Dose interval:
l2 hr: dosage form: Theodur orally.

CONCLUSION

ln conclusion, the program is a useful tool for the
accurate individualization of theophylline dosage re-
!rniens. lt has been applied successfully in clinical
rractrce verifying the necessity of taking into acco-
r't th€ pharmacokinetic parameters of the drug when
a.e,.ri dosage regimen is designed.
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Bo9trtoq Fopurnrog Kst exBaoqq
r@v opptbor@v orn MEO

rou Noooxotrtelou EAArTvtKou Epu?pou Zroupau

E. Kovraxq, Xp. Pouroq, K. Movdpayog, t. ft,upyradrlq,
E. flanoyl@pyiou xor [1. Mneypaxqq

NEPIAHTPH

l-lo exriprloq rqg BopOr4rog opprilororv nou vooqAeuovror de Movq6o Evrorrx49 Oeponeioq 5.
;1et nporo0ei (Knaus et al, Krit. Care Med.981) ro o0or4po APACHE ll, nou orr;pi(eror orqv
npoqyoupevq xoroorooq rov oppdrorov, rrlv qArxio xor ro monitoring 12 QuoloAoyrx6v nopo-
p6rpov oro npdlro 24apo on6 r4v erooyoyq. To APACHE ll eqoppoo04xe npooQoro (Knaus et
al, lnt. Med. 1986) oe peyoAo optOpo opprilor<ov yro ouoxerropo Boprirqrog pe 6xBoo4 Kot uno.
Aoyrol.ro rqg ovopevopevqg 0vrlorp6rqrog xoro Bo0po popUr4rog. To o0orqpo ouro eeopgo.
o0qxe npoonrtxo orqv Movo60 Fqq yro xo0e erooyroyfl rou reAeurqiou e[oprlvou pe e{oipeo4
20 neptorortx6 nou 6ev 4rov duvorov vo ofroAoy40o0v yrori voorlAe0Oqxov Ary6repo ono 24
6peg. fe ouvoAo 153 opptlorov xoreAq{ov or20 {13,2o/ol. }0yxpro4 r4g 0vqorpor4rog (xoro
Bo0p6 Bop0rrlroq) rov 6lxrbv FoS neptorqrrxdrv pe ovriorol;1o rqg 6re0vo0g BrBAloypoeioq, 6.
6el{e ort 4 M.E-O. rou N.E.E.I. ;opoxrqpi(erqr ono XoHrllR 0vrlorp6r4ro xor our6 ono6i6eror
oro ugqAo standards voorlAeiog Kor ornv 24apq xoAurlrq on6 e{er6rxeup6vo rorplxo npooonr.
xo.

nNEYMON (1 989) 3:1 27.1 30

Et>ArorH

Ot e(e,\i(erg rcov retreuto[<ov ercbv orov rop6o trlg
Evrorrrrlg Oeponeiog 5Xouv odqyqoeL t4 otyXpovrl
Lorprrrl orqv ovonruEn Urog vSog pre0o6otroy[og ooov
oQopo 14v ovttpercitlron rtrrv popero nooXovrcov, nou
otrlp((eror orqv opyovrrrorl erdrr<rilv Movo6rrrv Evrorr-
xqg Oeponeioq (MEO) oro nLo[oLo tretroupylog xd0e
I-evrxor.l Nooor<ope(ou 1.

H nototrr<4 o(roA6yqoq rqg iertoupyiog 1-rrog MEO
e[voL 6pyo 6[roxoio Kor rnrxerps[roL pe Boorr<o xprtrl-
pto rrlv erBoorl rcrrv oppcilotrrlv. H Bopritlro opoq rov
neprororrrcbv ouvqOog norx[],er, 6ror riore: n nooo-
orroiq rKQpoon rqg 6xBooqg vo Urlv onoreLe[ o[ronL-
oto deixrq nopd pr6vov eov oler[(eror Ue rrlv Bopurrl-
ro rnq vooou. l-ro Bo0potroy(o rrlg Bop0r4rog rlXouv
nporoOe[ 6LoQopo ouorrlporo2.a' ovdgeoo oro ono[u
6Xer enrxporqoer ro APACHE ll4 (Acute Physiology
and Chronic Health Evaluation - Ext[pr1or1 r4g O(eiog
OuoroioyLrrlg Aroropolrlg xor Xpovrog Korooroorlg
Yyeiog), nou <polveror vo e[vqr ro nro o0yXpovo r<or

dtodedopevo orq BrBtrroypoQ(o. kon6g rnq Uetrernq
ourqg qrov q o(rotr6yr1oq rrlg Boprjrrlroq rolv opp6-

ortllv, rou vooqLe[0qrov orn MEO rou Noooxopefou
poq Kor q oiyxproq tqg exBooqg rouq Us ovotroyrlg
Bop0rrlrog neprorotLxo nou vooql,e00rp<ov oe preyo-
Ao xdvrpo rou e(coreprrous 6ror cbore vo exrtprq0er 11

trerroupyLr<orlrq Kqr 11 ono6orrrorrlro rou Tgrlporog
uqq.

YNIKO _ MEOOAO:

H geLetq qrov npoonrrr4 ror ovoQ6perot oe 153
opptiroroug nou voorlle00rlrov otq MEO on6 15-5-87
ecog 25-10-87.

[lp6xerror yrg pn enL],eyp6voug oppcirorouq Ue Xer-
poupyLr<o r1 noOoLoyrxo npopLrlporo norx[],r19 oLrto-
troyrog. H evddr[r1 brooycoy4g orrl MEO rlrov novrote
eyxoreorqgevq opyovrrrl ovenopxero rl Bopetd Uerey-
lerprlrrxq nope(o. lleprororrr<o nou nop6pervov orrl
MEO yro Xpovtro 6Ldoqpo prrxp6repo tov 24 rrtpcilv e-

[otpe0qxov.
H errlpr;oq rqg Bop0rqrog 5yrve Ue goon rr1 peOo-

6o APACHE ll4. O Po0UoiBop0rrlrog r<o0e opprirorou,
oripQovo pe rq pe0o6o outr1, 6ropropQcilveror p6oo
oro npcbro 24apo on6 rqv etooyoyrl rou Kor orrlpi(e-Movoio Evronx4q @eponeioq rou N.E.E.Z. A04vo 1988
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ror oe opro[o Uerpnon 12 QuotoLoyrxcbv nopop6rpotv.
Koto toug ouyypoQerq (Knaus WA r<or ouv.)s q preyo-
trtrep4 rLpq roOe nopop6rpou oro 24ropo Lo;rBoveror
unoqrn xor ro d0potol-ro oi rrtv rov perp4oeov oe ouv-
6uoo1.ro Us rnv r1trLr<[o Kor rrlv npo4yorjprevrl rotooro-
or1 uyeiog 6iver ro ouvofuK6 Bo096 Bop[trlrog rou op-
pcborou.

OL opprooror r<otove;rqO4Kov oe 5 oprodeg Bop0rqrog
xot 11 OvrlorUorrlrcr t4g xd0e oprd6og unotroyioOqre
XtrlptOrO"

H ororrorrxrl ovoiuoq rotv onorel,eoporov Uoq e-
yrve Ue rqv pe0o6o x, l'rou eQopl-rooOqre yLo tr1 o0y-
Kpron rrlq ropn0,\r1g Ovqorporrlroq rtrlv neplorqtrxclv
Uoq pe npoBien6peveq Kor npoyporrr6g xotrrn0treg
noAuxevrprxrlg Uetr6r4g rrov HflA5.

ANOTEN E>MATA

H r<otovo;lr1 rcov oppcilor<rtv ovdi,oyo Ue rov FoOUo
Boprjrqtog Kqtd APACHE ll, qoiveroL oro olrlpro 1.

o I t 
"ou'lu.'3.0r-il.*'lro"I. 'I 

12+

Erxovo 1: Korovoprf op6borov ovotroyo pre rr1 Bopu14ro xor
rqv exBoorl.

O peoog Bo0prog Boprlrqrog rcov 153 opprilor<ov r1-

tov (15,57 15,59), trle 6pLo ono 3-37. On<og QoivetoL
oro oX41-ro 1, 11 xorovollr; rqg Bop0rqrqq rcov [eproro-
ttxrilv prog rlrov etroqpo oou;.rprerprl.

llopor4pe[ror olerrxo UeVoAn ouyr<6vtporon opp6-
orov orrq opodeg preoou Bo0pro0 Bop0rqrog 611tr. 9-17
xot 18-26, onou nepr^oprBoveror ro 67,3o/o rou ouvo-
,I,ou. En(oqg noporrlpelror 6rt ono ro un6iorno nepr-
orqrrKo, ta38 (28,84ok) nepLloprBovovror ornv opro6o
XopnAnq Boptrqrog (0 eog 8) evcir 12 nepLorotLr<o
(17,840/"1 nepri,o;rBovovror oe uqrnlls Bopritqtog o-
Uodeq 6ntro6q 27 eorg 35 r<or 36 eorg 42.

O ouvoAtxog opr0prog rcov oppcilotcov rou xoteirl-
(ov qrov 20, nooooro 13,2o/o. H xorovoprrl rouq eoivs-
tot en[oqg oro oXrlpro 1, evdl o nlvoxog 16e[Xver ro
nooooro rtov Oovqrrrlv xoro Bo0pro Bop0rqrog. I-iopo-
trlpe[toL 6tL q 0vr1or1-rorqro ou(over nopotrArlAq Ue ro

]28 NNEYIVON
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Bo0po Bop0qrog roL rugoiveror ono 1,9% otrlv ogd-
6o 9-1 7 trtbypt 66,7 ok orrlv oprodo 37 -42 (Zy. 1 , l-1(v. 1 ).

Avoi,urLxq nopouo[oo4 r<oL dLdyvroorl r<rlv opp6-
orov nou ror6i4lov diveror orov n[voRo 2 onou no-
porlpefroL 6rr or qooevelg pre oovornQopo 6royvtrrorl
rlrov ro 50% rou ouvotrou ouroU. Zro o1r1po 2 Qo[ve-
ror rl roooorLo(o 0vqor;r6rr1to trlg Movddog Uoq, Kq-
069 r<ot rrlg npoBlenoUevnq Kor rpoyporrxrlg Ovqot-
pornroq ovr[ororXrlg no],uKtvrprKrlg petr5qg rcov
Hl-1A5. Ie r<o0e oprodo Boprirrlrog r'1 0vrlorpr6trlro rtov
neprororrr<6v rrlg MEO tou NEEZ qtov prtxp6rep4 16-
oo on6 rnv npqyUorLrq ooo Kqr qr6 tqv npoBLen6pe-
vr1 xotd APACHE ll 0vt'lorprotqro. H 6tqQopd ourrl 11-

rov oror{oltxo oqpovrLrn oro enineoo rou p < 0,005.

llivoxog 1. Boopog 9qp0tnrqq xor ovqorprotq'ro 153 qpp6-
orov rnq MEO rou NEEf

Bo0pog Apr0pog Apr0gog fo
Bopurqrog opptiorov 0ovororv OvrloLporqro

0-B

9-17
18-26
aa )F

30-42

3,J
1,9

20,4
55,6
66,7

ao

54
49

o

3

2

1

10

5

2h]
I]J
Luz
l
o
P

@
IJJ

U
F
P

3
P
o
o-e
d

.o
1
c
o-

>YZHTH>H

To onoreA6opqrq Uqq EX.2) 6e[1vouv 6rL unopler
Urcr orclrrorrxd orlprovrrr<n 6roQopo 0vrloLpr6t4rog o-
vopreoo oe '153 neprotottxd rrlg MEO tou NEEI, nou
npoonrrxo pre},etrl0qxov, ouyrprrLrd pe ovr(otor1r1g
Bop0rqtog neptororrxo noluKevrprKrlg peAerrlg trov
HNA5.

o 89 1718 ?527 35S 42+

Boopoq Bqpurfrqq APACHE I

Erxovo 2: Bo0prog Bopurqrog Koro APACHE ll r<or 0vrlorpro-
rlro or 153 opprr_ioroug 11g MEO tou NEEI ouy-
rprrtro pe rrg npoB,\enopeveg Kor rrq rrpoyUorrKrq
ovriorotXeg rLpreg noAurevrpLxqg pe,\erqg rotv
H I]A

fro o{LoAoyrlol rnq Bopurqtog Xpqorpronorrl0lr<e
to i6to ot.torrlpo (APACHE ll)- ev6 to u),txo rrov oppcir-
orov nou peAerrl0qxov Kor orrq 6uo nepLnrciroerq npo-
epXorov ono ro ouvoAo rcrrv oppciorov evog ouylpo-

o

.o
1
o
C
o

:0vo^o opp6orov 153

! xnnn EKBA:H

ZA raxa EKBA:H

l-l veo- r.reE:
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llivoxog 2: Avoi uorl 20 neptororLrd;v nou Kor6ll€ov. IXdorl xltvtxrlq 6toYvotonq Kot npoYv(rlorlq Korcr A PA-

CHE II.

A/o HALrio Atoyvr,tot-1 Bo0;rog [1poB,\ert6pevog
Bopurrlrog xivduvog
APACHE ll eovorou'1,

10

11

12

13

14

15

16

7B

60
60

JO

65

q7

67
67

79

87

79
56
65

63
81

60

60

vou NoooKoUeiou X(j)p[q e[eL6(r<euor1 11 enLrporrlorl e-

v6q ouyKeKprF6vou s[6ouq voonporoq. H 6toQopo ou-
rn orn ovrlorg6rqro 0o prnopotjos e[Ko^q vo onooo-
0e( xor' opxnv ornv opydvoorl Kot l,etroupy[o rrlg
MEO rou NEEI oe fiporuno ouro6fvopnq povo6oq Fe
eqerdrKeup6vo rclrprK6 npoo0JrtK6 rlnpouq onoo16-
Anonq Koe6q Kot oro url.rr1trd voorltreurtKo standards
nou XopoKrrlp((ouv Uto eKnotdsurtKn MEO.

Irqv e[eL6ir<suorl rou torptKou Kot voonleurtKo0
npooor-rrKo[ xoocilg Kot orrlv ovdntu(r1 Evrottxtlg Oe-
poneiog oe er(ne6o ourodtivopou tgqprotog ovoQ6-
povror. Kor or Knaus KClr ouv.5, flpoKetu6vou vo eEnYn-
oouv rn droqopo ovr;otprorrlroq Kot oe dtoQopeg po-
vddeg rrlg roluKtvrptKng Uetrernq tov HIA rou qvq'

Qeperor n epYoo[o rovs.
Irq 611;roo(euo4 ourrl o 6elxtr1g 0vr1or;r6t4toq (oxe-

on npoyuorLrrlg npog qv npoB^en6gevrl roro to A-
PACHE ll Ovrlotpr6rrlrog) r<uprofverot ono 0,59 geXpt
1,58 ortg provddeg 6roQopetrxrilv Noooropelcr.lv. OL

ouyypoQeiq ovoQtipouv ort uyto dptor4 not6tqro
6oulerog Qo(veror orr onotte[roL ntrnpnq onoo1otrr1-
orl qQoortop6vrrrv ytorpcilv r<ot odeLqcilv t<o0r1pept-
vcbg,.

Onoro6rlnore 6prcog, t<oL q 6toXpovtr<4 dtoQopo orq
6rr<n Uoq on6 rrlv uno otiyxpto4 petr6rq elvoL onopol-

Kopdtoxog enrnoporro;rog
Ca neprropdlrrdo
Ev6osYKrQoAr<1 orpon6,oy[o
TerponAqy[o
KpovroeyKsQoArxrl rorororl
Oovorog ore,\61oug
llpoiouoo purr<q buorpoqio
YnopoXvoerblq olUoppoyro
AyyeLoro syKoQoIrKo snetoodto
OpoprBoorl Boorr. qg oprrlp[og
Hamman Rich - re,\Lxo oro6ro
Ca evrdpou
yev Lxeu 96vq ropx tvr,-rpororot1
OEu eUQpoVUo pruoxop6[ou
rop6Loyevdg shock
O[e[o noyrpeorir16o
O[eio noyr<peorirtSo
enrnen,\eyp6v1
Xe,poupyq0eroo 0poprBool ovur
peoevre piou
XeLpou pyq0ev epnurlpo Xo,\l6oxou
ruorecog - r..opbrorq ovononri
XpovLo onoqpoxrtrq nveupovono0ero
[l otrurpouprorro prog

I oXorprrxl r<opdLono0eLo
nveupovrxo o[6q po-shock
CA noyxpeotog XeLpoupyq06v
Moo1o,\opqpro[o nopoxopLpq
MereyXeLpqrrrq ovonveuotLxtT ovanoproto
Arproppoytr<1 n,\eu pirL6o
Ca nvaupovog
XpovLo onoqpoxrrxrl nveu piovonoOeto

6B

67

47

2

3

4

5

6

7

B

o

31

91

89

40

81

6B
74

24
B9

34

60
oo

52

,o

78
38
82

37
1a

24

20
30

19

21

JZ

21

aa

8
29

f)

13

1J

22

17

1B

19

20

73
20

/4

30

rrlro vo Aqqoer uno(Jr1. lro xpovrKo oLootqpo rov 4 e-

rciv nou peooidBqoe ono rr1 UeAern ttov (Knaus Kor
ouv.) pelpr oqpepo, rl1ouv y[ver orlpovtrxo B4goto
fipoooou rooo orllv rexvLrrl rqg ovrrpercilrlrong, ooo
KClr orrlv xorov6rloq rov noeoQuoroloyrK6v Unxovr-
o1-rclv, nou lopoxrrlpl(ouv rouq Bopero noolovreg
oppriloroug rnq MEO. Iuyxer<ptpr6vo: H e[rl],r{ri otov
roU6o rtr-lv voooKoUrroKcbv Aorprci{ecov Kor rl eUQdvron
v6ov ovrrBrorLxtilv 6Xer o4l.rovtrr<d BeArrciloet rnv ent-

B(<ooq rcov onnrrK6v opp6ortilv. Enioqg n QoppoKeu-
rrKrl qvrrurrcbntorl rou shock Kqr 11 rorov6rlorl rorv un-
lovroprilv rou ABDS Ko[ rou ouv6poprou ovrnqpKeroq
noIIo[A6v opyovtov, oe ouvduooUo pe rr;v eup0repn
eqoppoyrl nopeprBotrrdlv ge066rov unoorqpr(r1g rov
ovrnopKouvr<ov opyovrr)v yevrxo6, e(voL 6uvor6v vcr 6-

louv r'16q o6r1y4oet oe yevtxrl Ue[trlon rnq evnorporn-
roq orrq MEO nou ovrovoKlolor oTrl ouYKpron r(l)v
oqpeprvrilv drxcirv 1-rog nopornpnoeov Ue rrq oxerrKo
Iolqrorspeg ovrIororXeq nopotrlprloerq rrlq noluKev-
rpLxrlg getrerrlg r<ov HllA.

Enio4g oncog npox0rrtr Kor on6 rnv BtBtrtoypoqio2
61et enrorlpovOei o0[qoq orq 0vrlorl.rorrlro rov roeo-
Aoyrr<dlv oe orjyxproq Ue rouq XerpoupytKo0g oo0e-
ve[q. Av xot 4 dtdr<pLon rov opp6orov orrl MEO oe

XerpoupyrKorjg xor no0oAoytxo0g elvor e[orpertro 6u-
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oKoAl rq onoreldoUoro Uoq sr[rpeBorcbvouv, orr
rtpoyUorr, oflo ro 20 neptororLKq nou r<oreA4fov pr6vo
ro 4 rlrov Xerpoupyrxo. Auro elvqt ev6eLxrrr6 orr 11

lerpoupyrxrl eneprBooq, ourq xoO'ourq, onoreAei no-
poyovto oti(: :;qg rou Bo0prou Bop[rqrog xoro ApA-
CHE ll, nou o1-r<og eivoL ovoorpenrog xor 6ev enrBopu-
vsr rrlv erBoorl. Eror o6qye[ nr0ovov oe ronoro uflepeK-
rrpqol rqg Bop0rrlroq r<llv letpoupyLxrilv ouyxptrrxo
pe no0oLoyLxo neprototLr<o ovr[orotXrlg Boputqrog
nou 6ev unoBtr40r1xov oro Xerpoupyrxo stress.

l-lepo on6 trlv noporrlprlorl ourrl yto ovoyxl BeA-
r[<oor1g rou APACHE ll, ro ouprnepooproro prog 6eiX-
vouv 6rr 11 preOodog ourrl o6uvote[ enlor1g vo o(ro],o-
yqoeL rqv pop0trlto, nopeIo xoL exBoorl rrrprorqrrKt,lv.
pe xorodtxootrxq 6Loyvrrtorl, evril enro41-ro[veror rl o-
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Severity sco re and outcome of patients
in the l.C.U. of Red Cross Hospital of Athens

E. Kontaki, Chr. Routsi, K. Mandragos, G. Georgiadis.
E. Papageorgiou and P. Behrakis

SUMMARY

The severity of disease is a very important aspect in the evaluation of ICU patients. APACHE ll
proposed by Knaus et al. (Crit. Care Med. 1981), is a new method that assesses the severity ol
ICU patients. The APACHE Il system is based on the monitoring of 12 physiologicalvariables for
24 hours alter admission; age and chronic health status are also considered. This system has
been recently applied io a large number of patients in a multicentral study in the USA. APACHE
ll has been used, prospectively in our ICU at the Red Cross Hospital ol Athens. All patients who
were admitted over the previous 6 months were studied, with the exception of 20 who stayed in
hospital for less lhan24 hours. From a total of 153 patients,20 died (13.2%1. A comparison ol
death rates lor similar severity scores in our ICU to those involved in the USA study reveals that
our Unit is characterized by a relatively low death rate. This can be attributed to our high stan-
dards ol nursing and to 24 hours coverage by full-time specialized physicians.

PNEUMON (1989) 3:1 31-1 33

INTRODUCTION

Recent advances in the field of lntensive Care Me-
dicine have led to the development of new approa-
ches to the care of critically ill patients, Today. the
ireatment of such patients commonly takes p

specially organized lntensive Care Units (lCUsl
-:ue become fundamental departmentments in the

of general hospitals'. The assessment of the
. of a given ICU is a diff icult task. a:: -

::en attempted by analyzing the ouicsr*:
: nce. however, the severity of illness . a'
: ent io patient, the mortality rate sncL c -
:ered a valid index unless it is re atea .:
:' the disease. To evaluate severit,,. -r-a-. :
tion systems are in use23a, but the most usefulr
to be the APACHE ll (Acute Physiology And C
Health Evaluation)".

The aim of our study was to assess 1": l-a :_. a-l
the ef fectiveness of our Unit. by anal'''s :c :': l,:-.-3
of our patients according to APACHE I >:..':., s-l'
re. We also compared our results ''''',1'r s - 'a' :?'.?
f rom a large multicentral study. conducl:: ' . :'. -:
of General Hospitals in USA.

PATIENTS AND METHODS

This was a prospective study which nr'c '.:: a 'ai
patients admitted to the ICU between Ma'. a^i D:'

cember 1987, excluding only those patients who re-
mained in the ICU for less lhan 24 hours.

All patients presented a wide variety of surgical or
other medical problems. The indication for admission
to the ICU in each case was either established vital or-
gan failure or a complicated postoperative recovery.

The evaluation of disease severity was based on
the APACHE ll systema, according to which the seve-
rity score is estimated during the f irst 24 hours, based
upon the hourly measuremenl of 12 physiological va-
riables, among which the highest value for each para-
meter was taken into consideration. The sum oI all 12

measurements, along with a score number assigned
for age and chronic health status, provided us with a
total severity score for each patient.

Patients were classified according to severity in
groups. The mortality rate of each group was calcula-
ted separately. The statistical analysis of our data
was performed by X

RESULTS

The distribution of patients into 5 groups of severi-
ty according to APACHE ll is shown in figure 1. The
mean severity score was 15.57+5.59 ranging from 3
to 37. As can be seen from f igure 1, the curve seems
to be rather asymmetrical. A large number of patients
(63.7o/o) were galhered in the moderate severity groups
(9-17 and 18-26). Of the remaining patients,38 belongedlntensive Care Unit of Red Cross Hospital Alhens 1988
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to the low severity group, while only 12 patients (17.84o/")

belonged to the high severity group (27-35 and 36-42).
The total number of deaths was 20 (13.2o/o). The dis-

tribution of deaths is also shown in f igure l. One can
see that the mortality rate increases with the severity
score and ranges from 1.9% in the low severity to
66.7%o in the high severity group. Table 2 gives an ana-
lytical presentation of the diagnoses of those pa-
tients who died, where it can be seen that 50% of
such patients had an inevitable fatal diagnosis. Fig-
ure 2 shows the mortality rates in the reference
study". There was a low mortality rate for all severity

O4917la2627353612+
APACHE ll Severity Score

Fig. 1. Patients' distribution according to severity and out co-
me.

nNEYMON Teuxoq 30, Tolroc,2og, iavouapLoq- Mopfloq 1989

groups in our Unit compared to the corresponding val-
ues of the USA study. This difference is statistically
significant (P < 0.005).

Table 1. Severity score and death rate in 153 patients of the
Red Cross Hospital, lCU.

Severity score No of patients No of Deaths Death rate04

0,8
9-17

18,26

36-42

3B
54
49

9
3

2

1

10

5

2

FA

1.9
20.4
55.6
tt./

!
o
G,

.E
at

tr
.9
(E
CL
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o
o
.o
E

z

DISCUSSION

Our results (f igure 2) showed that there was a stati-
stically signif icant difference in mortality rates bet-
ween our Unit and the ICU's in the reference studys.
The same severity scoring system was used in both
studies (APACHE ll)4, applied to patients with condi-
tions similar to those normally found in non -specializ-
ed general hospitals. This difference could quite easi-
ly be explained by the organization of the Red Cross
Hospital (RCH) lCU, which functions as an indepen-
dent unit with full-time specialized physicians and
nursing care of the highest standards, elements whi-
ch are in keeping with the fact that the RCH ICU is a
teaching unit.

However, differences in score results are also evi-
dent among the hospltals involved in the multi-centered
ICU study. The mortality index (actual to predicted death
ratio) ranges widely from 0.59 to 1.58 among the var-
ious hospitals and the authors conclude that "the high-
est quality of care, however, appears to require a high

Table 2. Detailed diagnosis, severity score, and predicted risk of death rate of the 20 patients wrth fatal out
come.

No Ags Diagnosis Severity
Score
(APACHE il)

Predicted
Risk of
Death

NUMBER OF PATIENTS: 153

! sunvtvll-

m DEAIH

1

2

3
4
5
6
7
8
I

10
11

12
13

14
15
16
17
18
19
20

68
67
47
78
60
60
33
65
57
67
67
79
87

32

25
37
22
24
20
30
19
21

32
22

21

33
8

29
6

13
23
22

7g
56
65
63
81

60
60

Malignant pericarditis-cardiac tamponade
lntracerebral haemorrhage-tetraplegia
Head injury-Brain stem death
Advanced muscular dystrophy
Subarachnoid haemorrhage
Besal artery thrombosis
Terminal stages of Hamman Rich syndrome
Disseminated metastases of intestinal Ca
Acute myocardial infartion-Cardiogenic shock
Acute Pancreatitis
Acute Pancreatitis
Upper mesenteiic artery htrombosis
Gall bladder empyema operated - Cardiac arrest -

cardiopulmonary rescucitation
Chronic obstructive pulmonary disease
Multiple trauma
lschaemic heart d_isease-pulmonary oedema shock
Operated cancer of pancreas
Axillo-femoral bypass-post operative respiratory failure
Bronchogen ic carcinoma-pleuritis
Chronic obstructive pulmonary disease

910k
89"k
400/o

810/o

68%
79'k
24"k
89o/o
340k
60%
88%
520h

29%o

78"h
38%
82o/o
73"
20%
79%
30%
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APACHE ll SeveritY Score

Fig. 2. Severity score according to APACHE ll, and death ra-
te among'153 patients of the ICU the Red Cross Ho-
spital. Comparison with predicted and actual values
observed in the multicentral study of U.S.A. (Knaus et
a1.1986).

degree of involvement of both dedicated physician
and nurses in on-going clinical care".

It should also be noted that a signif icant period of
time has elapsed between the two studies. Within the
course of 4 years from the study of Knaus et al (1984)

a considerable amount of technological and medical
progress has occurred. Research has provided new in-
sight into the pathophysiological mechanisms of
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shock, ARDS, multiorgan failure, and nosocomial in-
fections and their treatment. Also, new drugs for the
management of shock and new antibiotics have re-
sulted in lower mortality rates, and this may be reflect-
ed in our study. Another point which appears to be a
common observation in the literature on this subject2
is that medical patients exhibii a higher mortality rate
than surgical ones and that, although an operation
per se affects the APACHE ll severity score by raising
it, the eventual outcome of the patients' course in the
ICU is not affected, since the effects of surgery are re-
versible. This factor might lead to an overestimation
of the severity of surgical patients on the basis of
their APACHE ll scores.

We also believe that the APACHE Il classification
system does not give enough consideration to the cli-
nical diagnosis, for instance, patients with a f atal dia-
gnosis can receive a low severity score although they
eventually die. (Knaus WA, et al 4,6,7). As can be seen
in table 2, although 9 patients had a fatal diagnosis,
only 4 them had a severity score of more than 35.

ln conclusion, we believe that APACHE ll is a very
usef ul classif ication system for evaluation oI disease
severity. However, it could be further improved if the
elements of clinical diagnosis were better incorpora-
ted into the establishment of the severity score. Also,
our study shows that the lntensive Care Unit of the
Hellenic Red Cross Hospital is characterized by a lo-
wer than predicted mortality rate, which, in turn is due
to the hospital's high medical and nursing standards.
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H orodtonofqon rou xopxfvou rou rrveupovo
Kot n onpqofo rnq orrlv xAtvrxn rrpqqn

deveg (Nodes) unodqAcilvovrqr Ur ro ypo;rpro N, nou
ouvodeUeror ono unoorlUe(ooq ;re 6vo on6 roug opr0_
gorjg 0,1 ,2,3. H unooqperoo4 unod4trrirver r4v 0nop[r1
xoL evr6nLorl ttov,lepreodevrxcilv perootooeov. Or pro_
xpuopeveg ;letoorooerg (Metastases) uno64Arilvovror
pe ro ypol-r1_ro M, nou ouvode[eror ono unoorl;reiotorl
Ue rouq opr0;roug 0 n j. H unooqpelcrlorl uno6q],cbveL
r4v onouo(o 11 rrlv nopouoio pror<puo1_r6vatv perooro_
oecov (n[vor<og l).

llivoxog'l
N6o 6re0v6g o0orqpo orodronoi4o4g Ca rou nve0povo5

llputona14q oyxoq (T)

Tx Oyrog, nou onodetxvueror pe rrlv nopouo[o xoxorl-
0rr:v xuttoprr.rv otrg Bpoylonveupovrx6g exxploeLg o],_
l,o 6ev onerrov((eror oxrrvotroyrxrlrg oUre e[vot opo_
169 BpoyXooxonrxdlg, 11 onoLoodflnote 6yxog, nou
6ev e(voL duvordv vo o(roAoyrl0ei oe ;rro enovo{rotro_
Ynon.

To Aev undpleL ono6eL{q npotonoOoug dyxou.
Tis Kopx[votpro (av rco yevvooOor" (in situ).
Tr Oyxog ;re preyoirireprl 6rdprerpo 3,0 er<qr. r1 prxpote_

prl, fiou ne ptBd],leror on6 nve0provo 4 on6 on].oy1vL-
xd une(otx6ro, Xop(q vq 6rqnror6veroL xoro rn BpoV-
Xooxon4oq 6r1104or1 xevtprxtirg tou LoBoIou
Bpoylou.

T2 Oyxog pre peyoiriteprl 6Ldperpo preyoiureprl rrov 3,0
exot. r1 6yxog onorou6qnore ;rey60oug, o ono(og eire
6rr10e[ ro onAoyXvLx6 une(<ox6ro r1 ouvodeueror ond
orei.extqolo n 0rt6 onoQpor<trxf1 nveupovir16o, nou
axte[veror otrlv nepLoXr; rrlg n0],qg. Itrl Bpoyyooxo_
nno1 ro xevrprx6 drpo rou oyxou, nou ;rnopeL vo yi_
vet ovrrl,4nro, np6net vo Bp(oreror ;uioo oe LoBoio
BpoVXo r1 touloXLotov 2,0 exor. qn6 to dLloopro rqg
rpoXe[og. Av ouvundpler oteAerroo[o n onoepoKrr-
xq nveugov[rrg, outq np6neL vo npooBo],tre1 ],ry6repo
ono dvo oA6r<tr4po nveJgovo.

T3 Oyr<og onoLou6rlnore gey60ouq pe o;reor1 endxroorl
oro 0copoxrxd ro[Xropro (e66 nept].oprBovovror xor or
oyxoL t4g xopuenq rou nveugovo, nou enexre[vovror
oro 0tr-rpoxrxo to[Xro;ro superior sulcus tumors), oro
6roQpoyUq r1 oro preoonveupovro une(urr<oro 11 oro
neprxop6Lo, Xropig npooBoirl rrlg xop6rdg, rrov preyo-
Arov oyye[i,_rv, rrlg rpoXe[og, rou orooedyou 1 trlrv orrr_
l.rorcov r<rtv onov60trc,.lv 4 6yxog rou ote^elro[ou
Bp6yXou, nou Bploxeror oe on6otoo4 prxpoteprl tov
2,0 exot. ono to 6rXoopr6 rrlg rpoXe(og Xrrrpig vo dXer
xorol,dBeL ro 6rXoo;r6.

@eo6oo,o9 ,. Aootoq
EI:ATOTH

Iro6rono[4o4 rou xoxo40oug oyxou evog oppril-
orou rivcil. o xo0optopr6g t4g 6r<roorlq, nou roroiopr-
BoveL o roxo404g 6yr<og o' our6v rov dpprrtoro, r<oL

ouyxexptpr6vo o xo0opto1"r6q rnq 06o11g, rou prey60oug
Kor rou Bo0prou en5xroorlg rou 6yxou oroug nopoxe[-
pevouq rorouq, xoOcilg Kor o Koeoproprog 14g [nop(qg
Ae pQo6 ev rxcilv 11 prox p uopr5vtrtv peroorqoeov.

llpdlrr; npoono0ero yro orodrofio(r1o4 rou ropr<!
vou (Ca) rou nveuUovo'6yLve ro 1946 ono ro Denoixl.
To 1966 4 ALe0v4g Evroo4 Evovr(ov rou Kopx(vou (ln-
ternational Union Against Cancer-UICC) BooL(6prevr1
orrlv neprypoen rou Denoix ilporerve 6re0v6g o0orr1-
l.ro orodronoirlo4g ourori rou 6yxou2.

To 1974 11 Oprodo Epyoorog en[ tou Ca rou llvetipro-
vo rnq Korv4g Apeptrovtr<r1g Enrrponr;g yLo r4 lrodto-
noi4o4 rou Kopr<[vou xor Avo<fopdg rorv Te],rr<rilv
Anorel,eopdrotv (American Joint Committee on Cancer
Staging and End Results Reporting-AJCC), ooo0 6A0-
Be ooBopd un6e4 rnq rn orodrono[4on rnq UICC,
flporerve v6o orodLono[4or13,a. H orodronoi4orl r4g
AJCC XprlorpronoL4Orlxe eupuroro ornv xArvrrn npri-
En ono to 1974 rlotg ro 1985. Koto 14 6o6exoerll
eqopgoy4 r4g 6p<og dronrorcir0ry<ov oprop6veg oduvo-
pieg rqg. I r ouro ro Aoyo ro 1985 q oprodo epyooiog
eni rou Ca rou nve[povo rrlg AJCC oe ouvepyoo[o pe
qv UICC ene(epydotrlKov Kot np6rervov v6o 6te0v6g
oumrlpro orodtono[4olq rou xopr<(vou rou rur[Uovos.

To v6o 6rc)veq, ouorrlpo orodtoftohonq, rou KapK[vou
tou nveltrlova

To v6o 6reOvr1g ouornUo orc6rono[rlonq rou Ca tou
nve0;.rovo or4p[(eroL orLg (6reg nopoprltpouq, orrq
onoieg e(1ov orrlprXre( Kor ro npoqyori;revo ouor4po-
rq orqdronoirlo4g rqg UICC r<qr rrlg AJCC. Aureg or.
nopogetpor e[vor o npolrono0rlg 6yxog, ot trepeo6evr-
r<eg peroordoerg rdt or UoKpuoueveg peroorooerg.
Antr6g 4 v6o orodrono(r1or1 eneeepe opLoprlveg Boor-
K5q rponoro14oerg.

O np<orono0rqg 6yxog (Tumor) unod4icilvetor Ue ro
ypouuo T, nou ouvode0erqr on6 pro unoonpeiotoq. H
unoo4peioton uno6nl6ver ro pulyeoog, rrlv evr6nrorl
rou np<rlrorroOorig oyxou Kor rrlv en6rrooq rou orouq
rqpoKeIUevoug roro0g. Or peroorooerq orouq Aepqo-

Itrtt11tu XtrpoupytKqg Si,.lpoxoq 251 l'evtxou Noooxopertu
Axponoptoq
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- Oyxog onorou6rlnore UeyeOouq pe 6rr10r1oq rou Uroo.
0copox[ou I npoopoArl rlq Kopdroq roiv Ueyoltr-rv oy'
yt[r0v. r!g rpoxe[og, rou orooQovou, rov oruUor(l')v
rorv onov6uLtrrv q rou 6rXooprou rnq rpoxrloq ! Us o-
vcrnru(r1 xoxoq0oug n,\eu prrrxou eqrOp6Uoroq. -

"':toBoArl 
Ae UQalevuv (N)

'. Aev unopXer ;ieroorooq. nou vo prnopei vo Sronrorot-
Be[. oroug neprolrxoug IrUQo6evsq.'. Meroorooq r1 ror'ruee[ov en6rroorl orouq IrpQoSd-
vtq rrlq neprBpoyXrrqq rl rnq ouororxnq nui.olog ne-
orolqg q ouQorrp0rv oUT(l)v r(t)v rrprox(l)v.'. \,4Frooroon orouq ouolorxouq prloonveupovroug
,\apqodeveg Kor roug legQodevrq xoror ono ro 6rxo-
ogo r1g rpoxs[oq.

', Vr Ioorool oroug ovrlororXouq Utoonveu;LovrouC
AsUQoOEVsq. oroug ovr[otoLXoug nu,\o(oug Aepqooe-
vsq Kor oroug ouororxouq I ovriororxoug npooxoAq-
vLr<oug 1 unepx,\e[6roug,\epqoddveg.

"' 
:-i r p u o p evrl p€raoT a on ( M )'.' M11 lyvroortl. UoKpuoUtvn peroorooq.

'.' YrropXer poxpuopevq prerootoorl -vo npoodroptorei 11

0eor1 q oL 06oerg.

O oouvq0fq sIIrQovrloKog oyxog onoLoudqnore psyeoouq.
tou onoiou n arlSqon ileptopi(eroL oro ppoylrxo ruilopo.
icr(tvoueItor oq Tt. oKoUl xor ov ourrl q 6Lq0qo1 rneKlrlvt
ror rcvrptxtirg rou pei(ovog 9poVxou.' :rrq ilAErOTtq ntprnTuoErq ro nAruprrLro rlLdpupo. irou ov0
rir uooaror oe ogprirotoug pre Ca rou nveugovo. oqei,\e roL
orov o\Ko. YiropXouv o;rcug onooiqnore AiyoL op!bo iur.
oiouq Oiroioug I xurropoAoyrxl sqrlool iou rireuqlrtxou u-

\irou (or rrEprooorrQo ono svo de(ypotcr) 5av 6roitrorurvEr
r1v unop(q xoxo(0rov rurropuv. ro uyIo E vor pl orllot]patyr
xo xcrr oav elvoL e(i5prl;ro.:r rrrorsq nepLnrcooerg. orrg cr-

irorcq uuro io ororXoLo xoL q xAtvtxrl xpiol unoyogtuuuv ;i v

oroql ort ro ltA0up,trtKo uyQo 0s oxor[(tror 110 rov u!rU L

!yKOq rou oootvouq trpEnrr vo Xo[,orrl!rorrr og T, q T_ q
I.,. oqou onoKArro0ri n unop€n irAeuprrrrou uyQou oq o .,

\' .o. o oa oqo no'l\.

Ano rrlv oUqdonolrlon Korvcbv XopoKrr]prorrKolv ou-
rL)v l(l)v nopouerp(l)v frpoKunrouv oTnv npoqn eQro

Jrooro rou Ca {ou nvsuuovo: ro orodro rou 
^oveo-,lovroq Ca xoL ro orqoto 0,l,ll, lllo, lllB. xor lV rou xAr-

vrKcbq ovoyvc0plorUou Ca (nivoxoq 2). H enLBlroor1 rotv
op,poorov 6roQeper 0rIo orq6ro oe oro6ro, or ooee-
v0iq oporq rou ourori orod[ou Kor rou ourou toro^oyt-
Kou runou EUQqv[qouv nsp[nou rlv i6ro enrpl(r)ol.

[1cog yiveror rl oro6ronoilon rnq vooou oe qoeevn Fe
6royvroo;.r6vo Ca rou rrve0povo.

H oro6Lono[lor] rlq vooou svoq oogevn Ue 6royvo-
oUEVo Ca rou nveupovo yro vq e[vqr ovovrlpprlrn
npdner vo ornp((eror or roro^oylKo l'l KUrropoAoyrxo
suplUoro. H x,l rvrxil opr<og e[eroo4 Boqooer ro yrorpo
vo npope[ orov KcraIInIo nopoK^rvrKo 6.Iryxo yro
vo Koro^rlqEr orrl orooroflofnon rlq vooou Xopiq o-
oKofln 0n6^sro xpovou.

To Aenropep6g Lotoprxo rou opp6orou 6[vst noAu-
rLpeg nA4poQoplsq. :uunrotpioro, r0 ono[0 npoepxov-
ror orro sv0 opyqvo 11 on6 evo o0oTrlp0, o0lyouv or
,\enropep6orepq 6tepeOvrlon rou ovr[ororxou opyo-

vou n ouornuqroq. T6rorq ouunr6uoro e[vor rl ert[po-
vn KsQo^o^yio rl (qln 11 ougnrdlproro 6rl,l rorrxo eorro-
Krlq BIoBnq rou ryKeQo^ou, ro FpoyXoq rnq eovng,
nou ryKorcloroenKe rIp6oQoro, Kcrr o rvrofirou6vog o-
orrKog rt6voq.

H ovrrxerpevLxrl e[6toor1 rtp6[er vo elvor trenropre-
pnq. To ouvnoeorepo eupnporo rrlq ovrrKerUevrKnq e-

{eroor;q, ro onoio e[vot 6uvqrov vo oee[Iovror orov
rporonoerl oyxo q os ueroorcloerq, e[vor ro o0v6po-
po Horner, ro o0vdpoBo ovc,-l ro[Ar1g, or 6royK(l)u6.vor
unrpKls[0ror Aepoq66veq n ore^eKroo[o ev6g troBo0
11 evog [vruuovo, I [nop€n flIeuprrrKou 11 neprrop-
6Loxo0 uypou, o iKrspoq, 11 6royxcr-ror1 rou rlnorog Kqr
o qrlAoqqrog uno0oproq o(oq.

Ano rrg rqpoKfuvrKrlq Un enepporrK6q e[erooerq s-
Krlvsq, nou KUp[tllq BoqOouv orq 0106roro(qon e[vor n
oKrrvoypoQ[0 rou e6poKo, n unoloyrorrKn roLroypo-
Q[o rou Orirpor<o, n XoArpuep[v4 xor n oAKofuKn eo-
oQoroon rou o[poroq Kqe6q Kor or 

^orndq 
e[erooerg

e^eyxou rnq nnorrKllg BLo,\oyrog, ro unepnxoypoen-
u0 rou lnorog, n uflo^oyrorrKn roLloypoQ[o rrlg ovtrr
xoL,l.(og, rl unoloyrorrKn roLioypoeio rou ryKseolou
Kor ro orrvenpoypdQnUo r(l)v oord)v6e. H eqoppoyrl
rnq uoyvrlrrKnq ropoypoQiog (Magnetic Resonance
lmagine MRI), oe ooeeve(q pe Ca rou nveIUovq 0(ver
ilAnpoQop[eq, nou 6ev droQepouv ouorc06cbq oro rrq
nAqpoqopreq, rou 6[veL 11 unoloyrorrKrl rotrroypoqio.

Ano rtg srspporrKsq pse66ouq eKelvrq, ftou oup-
Bollouv orq oro6ro[o[non rou Ca rou nveupovo, e(-
vor q BpoylooKonnorl, n UeooeopoKooKonrlorl, rl rro-
poxevtrlol rnq ufle(oKorrK)lq 11 rqg neprrcopotoKr'1g
xor^orqrog, n Proqriq r(l)v unepKle[drcllv 11 tolv npo-
oKolrlvrKcilv Aepqo66vrltv, n Broqiiq uno6oprov o(ov,
n Brollio pue,lo0 rrov oorci)v, n Broqr(o Ue PeA6vn Uo-
(rilv tou rlnorog i1 rcov enrveeprd[olv, 11 0opor<oor<on4-
orl Kor 11 0orpor<oroulro'14.

To eupflproro rnq e@poKoroUnq npoodrop[(ouv e-
noxprBrirg oXL provov rrlv rlKroorl rou rrporoiro0orig
oyrou, qA^.o r(or rrlv unop(r1 ieprQodevrxcilv Uerooro-
oetr.lv. H A[Qr1 torv ],eprQo66vritv yro roroloyrKn sqero-
orl 6sv rp6trer vo elvor ruxo[o. l-rq 6LeuKo],uvorl rou
lerpoupyori KOr yro xoi.0repq ouvevvorlorl xelpoup-you KOr no0oi,oyoovor6prou riXeL oXedrooreI
Xoprrlq'5, [ou onrrKov[(eL toug IrUeqOevrq rou nve[-.
Uovo Kor rou Usoofivrupovrou (:X. 1). O Xoprqg eXer
ytlver 6exrog ororlv AJCC. Koro trlv eyleIpqor1 o Xet-
poupyoq ,l,oprBover Ispeo66vsq oro rrlv n0ll {ou
ilveuuovo, rov nvtuuovrKo. o0v6eopo, Trlv Tpoxtro-
BpoVXtxn reproxn Kqr ro pieoonveu;-rovro. Koee Aep-
qodevo rov XopqKrrlpi(er pre rov ovr[ororlo oprOpro
tou Xoptrl trov AepQo66vtov. OIor or AeUeo66veq uro-
BoA,l.ovtor 06 roroloyrKrl e(eroor1.

M' ourov rov rpolo ouprnirlpcirverqt rl orct6rono[rl-
on lou Ca rou nve[Uovo.

l-lpenet vo orlUercoee[ ort yro rov Koge opprooto o
yrorpog np6ilsr vo srtrfulysr oflo rrg unopxouosq, un e-
nepBorLxeg xoL eneprBotLr<69 pre066ouq eKr(vsq, flou
0[vur rpooQoporepeq yro ro ouyKer<prpevo dpprooto.
tlpooqoporeprl eivot-e<q1yq 11 pre0o6og, nou ouv6uq-
(et ro 1,iLr<porepo K[v5uvo xot-l prxporcpq rqlqmo-
p[o yro rov oppooro Ue rll peyol[repn ororeleoU-o-
rrK6rlr0 Kor To p.rKp6{epo orKovourKo KooToq.
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flivoxog 2
Irodro r4g vooou oro 6le0v6g orior4po oroEronoiqorlq rou Ca rou nve0povo

AcrvOovov r<opx[vrrr prcr

T,. N,r. [,40

IrodLo 0
T.N.IV,

loOLo I

Tt, N . M(l
T.N,.Mr

Iro6ro ll
T1. Nr. l\4,,

T2. Nr. Mr

IrodLo lllo
T.j, N,,, Mrl
T.,. Nr. M-.
T,. N-, l\l,r
T.,. N_.. t\,41r

T.,. N,. Mrl

IroOro lllB
Onotodqnore T. N3. M(j
T,, onoLodrlnore N, M,,

Irodro lV
OrroLodrlnore T.
onoLoOqnore N, Mu

AovOovov xopr<[vrr.rpo pe Bpoylcn,r.aupl<rlg u<rpioerg. nc)u nepL6-
Xouv r<oxoq0q r0rropo, oA,lo yropig oAArl oncidet(q npotonogoug oyr<ou
q ono6eL(1 pttooroonq oe nepLoXrxo0g ,I,epqc0evag 1 pr:xpuo;ievr;q ;ra-
rooroorlg.

Kopx[vcopo (tv r0] yrvvc-toeotD (in sitLl).

Oyxog. nou pnope[ vcl XopoKrrlproref ri:g T, q T, yropig Aa1r6cia,;rrr1 11 1ro-
xpuo;rdv1 peroorool.

OnoLoo6qnore oyxog. nou Lliiofrtt vo Xop(rKrrrlpto-rei rrrg T, r'1 T, pe
peruorcroeLg ;rovo oroug rrepLBpoyylKq(rg xoL rouq oucrt,r Xouq ntrl.rticuq
IeUQodavrq.

Oyr<og. nou pnopeI vq XopoKrlproreI rlg T., 1opig,\EfiOoarvtKrj
gerooroorl q pre preroorool, lrou rrr:pLopi(eroL oroug neoLBpoyXL,
xoug. roug ouororloug nu,\o[oug Kot rouq cr{JorotXouc l_rrcrorrvru.
1-rovLoug IrpQoadvoq. En[oqg rre pr,\ouBovorrroL oyr<oL T, Kr]i T, irr
peroorooetg povo prelpr roug oio rorXouq frroorTVrul.roviouq i.eUOoS6ve q.

Onoroo6rlnors oyKoq nrprooorepo exraropivcg orro rov T. q onoLoo6q-
nore oyrog ;re npooBoAq tov une pxle [0Lrr-rv r1 rcr'v ovrtororxo)v UEoo-
nveugovLrr.rv IrUQoS6vrrlv r.1 onoLooblrrore oyKCq pre xo.rciq0ac nAeLrprrrr<c
e([6prrr1-io, otrAo Xrop iq onodeL[q p or<puo;rrivq g peroorcrol g.

Onoioo6lnors oyKoq pe uorpur:udv1 perooiorlcl 6iooropo

Ynoooprrxo q rou BoroiAeiou

fi opooprrr<o (ovLoLiol'1q oootlq)

Yno r1v rponLdcr

n0poorooQoyrKo
(roror ono tqv rponr6o)

flveuuovrr<ou ouvSdoprou

t_

5"

o.

7.

8.

t.

2.

J.

+

Avotepo geoonveugdvro 11

ovorroro geoonveup6vro

llopotpoXeLox6

[i porpoXeroxo
3o flpoo0ro peoonveup6vro
3B OnLo0otpoXeLord 11

on[o0ro peoonveutrlovLo

TpoXetoBpoyXtr6

10.

11.

12.

tJ.

14.

tl u,\ o[o

MaooAoSro

A.oBo[o... ovo AoBori
p6oou AoBorj
roro tropou

Tp1;ror rxo

Ynorptqlrott<d
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l{ oqpooio rqg orodronoiqoqg orqv xArvrx4 rrpo{n

To Seboprevn rrlg otodLonoiloqg Kor o roi,r)rollKO(
rurrog rou oyxou r<o0op((ourr rcrrcr nooov o eo0rvljq
rrF-,rrrri vo r.rrropAii0eI oe Xerpoupyrr<ri e xropr'1 rou oy-
r(ou, or or.rrvo0e poneicr. oe XlprLo8epoiiefcr q oa r:uv-
Suoo;ro ou r (r\,/. Fl ouvep,yoolo rou cLdLroL] rro0oA<jv-,:u
( rou n',,eupiovo\oyou I,lE ro Xrrtrtoup.To 0rilpo<or,-, iov
ircr0oAoyr:ovaropo, rcv oxrtvoOt0clIIElJ rIi r.or tov r<trt-
vrr,o o.l<cAriyo rivclr peycrArig olpoc(oq yLr: 11v o1_rQl1

(]vrLpar,ronLoq rou rrppcirorou. fevrxojg pnopel vcr Aty-
0ei orL t1 0e p,rne i,: exAoylr,, rolv ooe tv6\1 l.1s I,lIl !li'
KtrlOKU t l(ll. lK! Lla f C,,U nVt'L.lUiiV0 F.tv(1t YIO tO Ot uOt(,,
rou AovBirrrovrog L)a Kcrr io or<i6ict 0,1 r<crr ll ! Xetpoup.
yLrq 0epcrne io Vrcr ro ord6io lllo o ouvDuooiror; Xst-
; oup,yrxrlg 0e pLineIrig pre crr<rrvc.r0e 5rnneio 11 Xq1-LcLr:8e-
i:crire io. yLo ro oraDLo lll[3 i1 ox.rrvoBe porre(o rcrr yrrr lo
6::6r\1,- IV rr \np€ t.r0tp0ntio.

Tlre new internaticinal TNM staging system of lung
carrcpr estahlisherj on 1985 is described. lir this new
stagin!l systein T is characterized as lx or T or Tis or
T or I or i- or T according to the size and location r-)f

the prinrary turnor. According to existence and loca-
ticn ol nodal n)etastases N is characterized as N or
N or N. or NJ,. According to the absence oi'existence
of distal metastases M is characterized as M or M .

Groups with common characteristics of these para'
rreters and with sinriiar survival*q are eornbined tntcr
one occult and six clinically evident staoes of lr.rriq
rancer: 0. l. ll. llla. lllLr and !V.
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65%, evri rou orodiou l!lcr 9% .. 24'/o16.

TeAor; 11 orclOroiloiqon Foq0orr oqpovrlKo orrl oro-
TLorrKri ovoAuorl rov onorrAroUor(rv rnq 0epone[oq.
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0oupe oe XpIor;ro olrLtrrrpouf"lrxro yl,"l rnv oEio KuSr
UopQrlq 0eponelog.

The data of clinical exantlnation and of non inva-
sive and invasive diagnostic methods determining the
stage of lung cancer are described. Finally the signif i-
cance of staging in clinical practice is discussed. Sta-
ging of lunq cancer is rnandatory so that the indicated
therapy can fle selected. The clinician lvl-ro is f arniliar
of staging lung cancer will be able to select appro-
priate staging procedLires on each patient minrnrizing
risk, discomfort and expense to the patient. Also stag-
ing is helpful in deterrytining reasonai_)le prognos!s
and analysurg statistically tlre results af treatment.
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lloAAonAiq o(66ery Kqt ptKpoo(cbdery oruooetq
Kq, orq 6uo fiveupovtxo nediq

X. WopoKryg, l. Aponqq, A. Kprlrrxoq,
AVV. Porcrq, Oup. AvoyvaoronouAou

r. tzToPtKo

[lpoxeLror yro ov6po q].rx[og 79 1povcov. o onofog
xotd rlv erooyroyq rou ov6Qepe: xoroBoA1, oduvo-
;-rio, ontil,ero Bopoug, peyoAq ovopello (XopoKrlpr-
orrr<d oneX0ero rpoq ro xpeog), BrlXo nopoycoyLxo pa

BAevvonudldrl o[oxpspqrl, 6uonvoLcr orrlv Konool
nou ouveX6g en16e rvo0tor ro reAeuro[o 6;rqvo.
Zuvrl9e teq xat rpdnot (r.orig: Iuvro(LouXog uno6npo-
ronorog, ronvrorrlg 10-20 rotyopc,-rv qgepqo[r.,-rg c.no
60 lpovto. Aev niveL on6 1Oerlog.
AroprLxo ovoqvnor(.Ko: .1 . l-ootpexropq Aoyo.l 6At<oug

BoABo0 l2doxruAou ro 1962.
2. uHnorrxq ovenopxelo,, droyvtooU6vl ro 1968.
3. To 1984 voolAelrqre oro NNOA yro Urq eB6o;iodo
,\oyco nAeupo8uvlog 6e{ro xor Byqre pe dLoyvcr,roq:
!epropLogavq ovevepyog nveupiovrxq TBC xoL nQoro-
no0eg outrrnAeypo oprotepo.

..::.---fli:r
Erxovo 1

Ano r1v 8r1 KAtvtx1 rou N.N.O.A.
Areu0ivrpto: Oup. AvayvaoronoiAou

A. Maupolttrtorqq,

2. OY:IKH E=ETAZH

Avanveuonxo o0or4pa:

- Entoronrloq: erooi,r<q rou or6pvou (06po[ uno6ri-
goronotcilv) - x[qtoorl I.I. - nepLopropevrl - l-lopo;rop-
Qtrlon AP x,\ei6og.

- KLvtltLt<otrlro Kor rolv 6uo rlprtOorpor[rov, [epropr-
opr6vr1.

- tUrlioQqorl: Oovrlrrreg 6ovqoerg x.q.

- En[xpouol: K.Q.

- Ar<poooq: Eldrrcooq rou ovoTrvruorrxotj qrr0upi-
oporoq Kor oro 60o nveupovtr<d ne6(o - oporo( Uouor-
xoi poyXor lpeyXo(ovreg xoL oup[rrovreg).
KuxAoQopLxo ouorrypo: Kopdror<o[ r6voL pu0gLxo[.
)qt[erg: 76/min Al-l = 125/80 mmHg-HKl-: x.Q., oLdq-

1-roro xoro oxporv (- ) 4notooqoyqrt6rr<6 (- ).
llenrtxo o0or4po: Aepqodeveg 6ev qrrltroqcbvrqr.
Kuovcoorl (- ), ntrrlxrpodoxruAio (* ).
fevtxrl a[trtoroq,: llopox],tvrxeg e[etooerg Hct = f,$7,
Hb = 11,2 gro/o, Aeuro: 6.000/uux. l-l = 50%, N = 12o/o,
MM - 13%, A= 25o/o, ALgonetdAro: 149.000/uux.
f evtxrl oipuv: EB = 1015, Ae0xcol-ro: o1t, Ior<1opo: op-
vr1rrx6, O[6vr1 : opvrlr., Xo],e pu 0 prvrl : opvqrLrq, O u po-

XoAtvo6olo: opvq-rr16, Mrxpooxonrrrl: Xrrlprg noOotro-
yrxo oroLle[o.
Ioxlopo: 83 mgr%, oupio: 45 mgro/o, Kpeorrv[v4: 0.60
mglz., K+: 3,6 mEq/lit, N +: 138 mEq/lit, lotrepuOprvq:
0,30.
AeIro.l1.ro o],rr<6: 8,2 gr%
Aeurc,.l;ror(vr1 : 3,8 g r%
Iqorplvq: 4,4 gro/o

A/I: 0,9
SGOT: 8 prov. SGPT: 9 prov.

Xpovog npo0po;rBivqg: 12"/13"
AuAg Apvlrrxo
KurropoAoyrxq nruei o-lv: ApvrlrLr<r1
l-ltUAeo yro Koch: ontrr1 opvrlrrrrl

Ko,\i,r6pyero: ovop6vetor
PO2-:62 mmHg, pN'.7,40, PCO2: 38 mmHg
Mantoux: Oerrrrl 22 mm
fnrpop6rpqo4: FEVl/FVCYo 70Yo, FYCYo 50% rqg
npoBi,enoprev4g.
ArrrvoypoQ[o Ocilpoxog: Aroonopteg o(cil6etg Kor Ur-
r<poo(ril6erg ot<rooetg Ue oooQeq nepiypoprpro rupicrrg
oprorepo, ovr,-lor1 6e(rou nprdroQpoyuoroq.
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Erxovo 4

3. AIAOOP!KH AIATNOZH

1" Metoorcrtrno Ca rtveufiovo (iltitttKo, vtQpoi, Uo-
otog, 0upeoerdflg).
2. KurfeAL6oxurrcpLn,5 Ca nvt.ill-tovo.
.1. I t1L,

4. AepQoU0.

]40 TINIEYIION

liNEvlvlOl'J I€r7Xoq 3,r, TC!!oc 2oc,. iovaudptac, MdplLaq 1989

5. Brrr. Lr; pidLox6q nveL, pov[eg.
6. Itrpxoe[dooq.
7 MuxrlrLooerg.
ii. flopcrolrtx6g voooL.
9. KoxnLo1-tororoq Wegenei'.

4. I I POTE I N OM Et'l H AIATI'\jQ:TI KH n POI n EAAI l-1

1 f.l.\qp11g oxrrvo,\oyrr,:q EAtryXog lr0nnKou - oupo-
Il{)tllltKC,U.
2. A/cr onAq rlrrorog-Scannirrg flncrrog. AvtrEXrvoxox-
KtKO AVrrO0rpOr0 6rppcovrLd. Casoni.
3 A{ovrxq ropoypoQlo Oci,lpoxo xcrr xor],iog.
4. Bp,;y1or;r<onqoq - 6rtrBpoylLr<{ Biorf io.
5. Err( cinoruXior; rc;i-.r - 4-ovorlrq proif ict nveti;tovo (
Broqio Diu petrtivrlg urio C"T. Scannirtg"

5 AnANTti:El:. EPrA:THPIAKQN E:ETAIEI)N:

c. Ari,\.[ q ncrro g. E,; ;rtye0eg oilol irovo UEvo ;roppi-r ilo
ciro rlrrop (exrvoKoKKog qnotog).
Scannrng qncrrog: Xorpoxoroxrrltrxrl ene(epycroiu q-

noroq- Ue xuorrxoug ;':upuxtqpeg. InAqvopreyoAir:.
ALogrr(lv tidpcrorl Ca:,oni' rIfrvrl rrKrl.
AvrieXLvoxor<xtxo ovrrocbpioto:'11600. Oetrxo.

[]. Aicr oroproXou - 126oxtuAou. Apvrlrrrog eAeyXog
roij orc,oQovou, xtrpoupyqprevog oropcrrog xoro Bi-
lorth I y-rc xoAri-rg AeLroupyo0oo ovooropcoorl.

Acv noporlpeIroL eAxcorLxl xpUntq.
[J Y.: Aev oytve ],oyrr.r o6uvopr[og rou ooesvn.
EvdogAeljrtr nueAoypoq(o: Xcop[g noOo],oyrxo euprl-
l.i0rcr.
Boptoulog unox,l"uiol-rog.
y A(ovtxrl roprr-rypoQiu ovco - xoro xorAlog:

EXopIyq0n oxLuypnQLxo pr6oo Gastrogra.fin ono
rou oroprotoq. Eyrvov togeg ono roug oo).oug r(l)v n-
BrSroQpoyuororv prelpt rqv qprxq o0pQuon.

Ir-o ovo tpqpn rot.r rlmorog, rocro oto 6e(ro ooo xor
otov uprorrpo IoBo rou qnorog, noporqpe[tor Kuorr-
xo lropQrrll-ro pey60or.,Jg 8,5 exor. ;.re onorrtcrv6oeLg
roi-i rorlcoprcrrog. Ev roq rou lropQtolroTog ouTou, r'lopri-

xrroL I evrunulorl Inop(r1g 1-irxporepcur"r xuoteorv. -to

nrOitvrite 6-,c.1 rtpoxeitui yLu eXrvoxttxxo xiorq rou rlrio-
roq. :ro xnrro r;rqpicr rqg ruorrlg ol,Tllq KilL nopcr rlv
(l0trrrl K0r irlv KoTC0 xortrr1 q-rAe[to, noporqpeirar uno-
t1(.lKVog rreproxrl Fs rp{0 noA0 prtxpo xuorrxq LlopQ6-
poro peydBoug oA[yt,.rv liAroorcbv nou buvo{o vG ovrr-
olorxri rprtu0. rqg KLlqrr(l)g ourqg npog ro xott:. l-ldv-
r0ig oIIlv nsproxl ou'n1 eov I1pohistlOi yio rprqpo rqg
xucrrecog. 6cv nop6Xercrr 4 evrunool ori uuro nupL-
po,l ,\eroL Kor nsprXupoKorvtror xrrlci-lg orro KoI'1-ro. H

ne prypo$e(oo outrl rxrvoKoKKoq r<iorq, eKrrlvulor o-
no ro ovro rprlUo tou qn..rrog peXpL ovcoOev rqg n0,I.1g
rou l[tlToq.

AA.\.o nIro Aoyou euprlprcr 6ev o,.royvrrr6;[(eroL.
)upntpaoy-to: To nroovOrtpo exrvoKoxxog iruotrl (8,5
e<ur ) ovco rpqpLorog rlnorog. To eupqproto flou oQo-
poirv ro xuorrxo popqto;ro oxptBcbg xorcooev rrlg nu-
Arlq tou qnutog r16q neprypdQnoo',,.

A.(ovLxrl ropoyp04rict Otlpcxo:
fl i-rpro r q p6uvr crL no,\AonAo. xu otixo pro pQtit 1-tctto oe

cr;rtpore poug tr:ug nve[;-roveg pieXpt peys0oug 3cm.
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lvleprxu r( ourtr-lv EHeovi(ouv Aopo_r-ro re piypoppo.
To nL0ovorepov rrpoKorror yro noAAonAeg eXLvo-

{oKKouq xIoreLg. Epreuorl;rorixq xuorq eprnpoo0ev
.19 xupOrog.
Zuptntpctol.to. -[o nr0qvorepov npoxeLTor yro noAAo-
.te g eyrvoxor<xoug xuoterg tor-r rrveuprovo uaxpr tl0yr-

alrug nep[r1ou 3C[r.- Bpoylooxorrqotl: Aopuy{ - rpcrlelo x.p.
Itqv rte pLoXrl -rr1g rponi6oq orriv eioo6o roov oreAe-

,.oicov noporqpoIvtcl Aeuxcuno piopecbproto ;iey6-
:crg epe{3ivoou e uxivq ro pE ooQn oprcl.

Aoyrl r4g nLUovorrlrng no)r,\onAtilv eXLvor<oxxc,.lv
^ .rorrolv 6ev rrpoliipqoe 11 e[,eroor1.

. TEAIKH AIATNOIH

n oAAcrnAn e1r'roxoxriiooq nveu 1rov,e.

: TZHTH: H

-l-o crirLo rlq sXtvoKoKxioorlg elvor q elrvoxorrxog
-rrvio. E[vcrL ;rtxpo0 tunou oNuArlKog rlq to{qg ro_rv
-.otodcbv. xu6trog {evtorqg rou orro[ou elvur o oK0-
':c r-1 o /'uxog xoL e,,,6LoLreoc.rg 6toQopo 0qAootrxd o-
.-rg o ovOptrlnog, ro rtpoBoto, ro BooeLdrl, or olyeg. ,. r,.,,,r.

YnopXouv 6r-lo rLoLr<i.\[og trlg torviog. H ;ropeq t<rtv
':-,Flivov - pastoral .11 onoi<r elvor I nLo xorvfl Llr or]-
.'.!e orepoug ev6rciprooug (e vroreg ro otyonpoBoro-
..-r1 nui I poperl 'Lcov duodtv - sylvatic - nro onovto pe
:,r"q06otepoug 6Lopeooug {evioreg rov oKrjAo I Tov
..-rvriKo. Meru([ tcov duo uopqdv ourd-lv unopl0uv
: :qopeg oto ilxrrvoi.oyrxo q x,\rvrxo;opoxtrlprotrxo
- Jq.

H eXLvoxoxx(uoq, nupro o rUfioq rov notpevcr.rv (pa-
.::ra1) evdqpe[ tttrg Meooyeruxriq Xdprq, orqv Au-
,::,uA[o. Neo Zr1trov6[o xor AepLr<4. O r0nog rolv 6<r-
,,lv flcrpornpo[ror orov KovoSo Kor r]lv AAooxor2. A-
-.: ,:noQl ouxvorrlr0q rpoovrollq rqq vooou, n EAAo-
tr KoreXEr LrqilArl 0eor1. Or ovdpeg rrpooBoi,AovtoL
---1vore po <rno-rLg yuvolKeq. to 1/3 oXedov rtov [rpr-
..ooroJV e(vuL ncri6rir xotcu rotv l5 ercrtvrlr.

H elrvoxoxxog rorvlo crnoretre[rnL: crno rqv KEeoAn
.-: to oyxLorp0, otlo Tov ouxevcr KOr lov Kopuo rlou o-
':o ia,\e[tot ono 2-5 npoy/i,cotrideg.

l-ro vo oupniqputoet rov xuxi.r: e {eAL(rlq lou ro no-
:oorro. onortouvror 6uo (evtor6g. o) o x0prog [evr-
:tqg. otov ono[o ovontuooerqL to evflALxo nopoorro
..1. o ox[,troS, B) o evdtopreoog {evtorrlg. orov onoio

o,;onruoocttrt 11 xuorrxrl uopQn rou nopoorrou n"x.
rpoBoto, crv0palnog.

H pro,\uvoq tou or,0pir-lnr:u yLverur cite dt' stroelg
1e ;roAuo;revo oxuArd elre ;rero ono eoy(rUo ].oXovr-
(ov. Qpourov, n AnUl vepou pro,l.uoprdvou pe c,-ropro o-
no ro nepttrclporo rou oxfAou. Ano to. eroepxoUeva
oro o16poXo roopro ei,eu0epdlvovrar, Ur 11 6poor1
rou udpoXtrcoprxo0 ofieog rou yoorprKorj uypo!, ep-
Bpuo ro onolo pnalvouv ornv nuAqlo r<ux],oqoplo xor
erot npcr.rrog oro0prog eyxorootcrong Tou nopoorrou
o[vor ro rlnop (50-70%). Apxereg eopeg ono to rlnop
DLo p"teoou trlg xdrro xoiArlg petoedpovroL otqv 6e{rd
r<oLA[o xoL on6 trg nve upovrr<69 qAe Beq oroug nve upo-

veq (20-28ok) 11 xor oe otrl,o 6pyovo n.X. on,l,4v, ve-
qpo(, eyr<6eol,og, oordl 1,10.

H nveupovrr<r1 eltvor<oxxog x0orr1 ovonruooerot xrj-
pro oro nveupovrr<6 nopriylul_ro xot oe 2-Sok rcllv rrepr-
nrdloeov oro ;leoo0ropoxro, or4v une(otr<orrx4 r<orl,6-
rrlro 11 ro 6roQpoypoa,5. Irov r6no eyrordorqorlq Tou
epBpl1ou olrlpori(eror rl oroKqlotUevn nudcrridq x0-
OTI'I I.

H elLvor<oxx(oor1 nveripovo ouvrl0cog e[vor ooup-
nrcoporLxq, ofiovro oprog prnope( vo undpXeL BnXoS Un
nopoytrtyrx6g xor prrxp6g orgonruoergl0.

H pnEn trlg elrvox6r<xou r<tioulg 6;rog ex6rll,tilverot
pe 0opuBrildrl qotv6;revo. Irqv nep(nroto4 nou 61ou-
pe pn{n geoo oro ppoyXLxo 6ev6po erd4,Ltilveror pe
nopofuopLx6 BqXo, de0ovn u6opn on6Xpeperl (u6pe-
Ueo(o - Vomique) U6oo ornv oro[o eivor 6uvot6v vo
oveupeOo[v rUnporo rou torXril;toroq rng xtiorqg. H
pnEn rnS r<rjorqg orov une(otr<6ro ouvodeferor Ur eK-
6qL6oerg u6ponveutrro0rilpor<o. l-evrrd 6prog o ;reyo-
i0repog x[v6uvog on6 r4v pr1[r1 ervor 11 ex64],roo4 o-
QuAoxrrxcilv QorvoU6v<rlv, nou pnope( vo eedoouv Uli-
Xpr Shock11.

H droyv<oor1 0o orr1pL10e( oro eup4;rorcl rrlq oKrr-
voypqQioq Otilporog r<or on,l,qg rlnorog, orrlv o(ovrxrl
roUoypoQ[o O<irpoxo r<or ovco xorAiog xor oe opropr6vo
o,\Ao epyootrl pLor<o eupq poro.

H ouvrlOqg oKrrvoloyrK4 oneLr6vro4 rqg elrvoxox-
r<ou r<forqg orov nve0Uovo e[vor ox(ooq oporoyevrlg
oQorprKn 11 ooer6rlg nou neprBdA),etor on6 euoroAo-
yLx6 nopey1uuo6,7.

Ie evo noooor6 20-30o/a or xriorerg e[vor no],],onA6g6,7.
H 6Loperpog KUUo[veror on6 10 eK. Kor ouvrlOeog Bpi-
oKovror oro 6e[r6 Kdro nveuUovrx6 troBo3'5.

Pr1(4 pnopet vo ou;rBeI peto(ti e[<oxuor4g Kor repr-
r[orr1g ge onor6],eopo rnv e[oo6o o6po prerofU rotv
6uo enrcpoveLcilv ge 14 64prLoupy[o tou prlv[or<ou3,6,7. H
pn{n rnq eXLvox6xxou xrior4g oro BpoyXtx6 66vdpo
0o 6Xer oov qnot6),eopo rrl 6rlproupyLo u6poeprxo0 e-
nrn66ou, orrlv enrQdvrro rou ono[ou notrA6g eoprq e-
nrni6ouv porrl r4g xtiorrlg d(vovrog rrlv erx6vo rou e-
nrn),5ovrog vo[qopou6-8. H evono0eorl o],otrov oro
ro[Xtr-rpo rqg x0orqg elvor onovLoe. Znovro e[voL sn[-
orlq n eXrvoKoxx[ooq rou peooOcopox[oue.

To un6i,orno epyoot1lproKo eup4proro nou 0o Borl-
0rloouv orr; 6royvroo4 eivor: 4 6eppoovr[6poo4 Caso-
ni, 11 onoio e[vor Oerrx4 oe 60-65% r<ov obOevcilv, evcir
61er oprero ut|.rqtrd noooord rfeudcbv Oertxdlv onorc-
Aeoporotv (UeXpL 20o/o),n opoovr(6pooq Weinberg pre

nopon),qoro onoreA6oproro, 4 ovo(r'1rr1o4 er6rxrilv ov-
rrsXrvoKoKKrxriv ovrrour;.rorov ge 0errxd onorei,rlopro-
ro 80-90% xoL (.reu6dlg OerLrtilv 2o1oz,to.:ro nepreepr-
16 o(pro e(vor 6uvor6v vo undpXet rltoorvoeLLro. Itrlv
nep[nrooq pn{etoq elvor 6uvor6v vo Bpe0o0v oro
nrIe],o oxcil],r1xeg rot dyxLorpo.

H Oepone(o rqg v6oou e(vor ruplrog 11 Xerpoupytxrl.
Ir4v noAAontrrl 6;rcog eXrvor<or<x[oor1 q oe errerop6-
veg dropporrrxeq BAoFeq 4 Oepone[o ourrl 6yet 2oh
0vr1t6rr1ro r<or nopo trg enoveLArlprpr6veg eneprBooerg
6ev npooQriperor [oor1. Irrg nepLnrdloerg out6g 61er
6vder{q q Xqpreto0epone[o pe rrg Be(rpL6o(6leq (pe-
Bev6o(6trq, QtrouBou6o(6tr4, otrBev6o(5In).
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Onog ovoQ6per o l-. XotreBeloxrlgu oe 4 nepLnr6-
oeg noiAonAqg eXrvor<oxr<(oo4g pero ono XopnYnon
Uepev6o(otrnq ortq rpetq neptlrrtiroetg eile o[Lotroyo
onote),6o;roro. Ie prLo preA6rrl rqq A' l-lot6Lotptrqg
KArvLr<r1g rou l.lovenLorrlpriou A0qvcitv (Kopno0Log t<oL

ouv. 1985), Xopqyrl0qxe ro Qopl.loKo oe 22 noL6to pe

oILo],oyo onoteA6optoto.
To 6e6opr6vo rqg 6re0votjg BLBAtoypoQ[og elvoL otr-
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At oyut n fiv eu pov onq? e r q
6uonvato

pe entdervoupevn

Z. Ao0Bopq, O. Xp1orou, Q. BAoorog, E. flonador4q

l. tzToPrKo

llapoloa voooq: 11p6r<eLror yLo yuvo[r<o rltrrxiog 34 e-
tdlv, q ono[o eLor1104 orrlv rArvrr<4 Uoq, yro drjonvoLo
orrlv eLoqpo ron<ooq xot BrlXo [qpo ouve1rl, qn6 e-
vog e[op4vou nep[nou, lrop[g nuperrx4 r<rvqor1.
AtoltLxo xat xAr:; povopLKo toropLKri; Etrerj0epo.
Zuvrl9eteq xot tp6noq (rorig; Kororr<ei orrlv Koprivrl
Meooqv[og, e(vor novtpepr6vrl, pre 6uo nor6ro 6 xor 12
ercbv, epyorpro ono noLdrxrlg rlArxlog oe Oepporflnro
pnovovog, pr1 xonv[orpto.

2. OY>IKH E=ETA:H

Axpooory nvelpovoq,: AtoonoproL pr1 pouorxoI p6yXot
Kor trq ro 60o nveupiovrr<o ne6[o, xup[crlg otLg Booerg,
pe en[tooq oro reAog rqg eronvorlg.
W4AoQLo4 xat en[xpouorT nveupovoq; Xop[g noOo],o-
yLro eup4proro.
Maoro(: tUrltroQrlorl K.e. Kqr Aorno ouorrlproro 1<r-rptg L-

6Lol-repo euprlpoto.

3. EPI-A>THPIAKA EYPHMATA

f. a(poroq,: HI: 47o/o, Hb: 14,9"/o, Aeurd 6400 (l-1o4.

59%, Aep. 33%, Mov. 8%), TKE 141rL.
f. o0puv: xQ, Oup[o orpr. 0,30m9%, Iox1. orp.
1,2710,30 mg% Xpov. npoOp. 62ok CRP (-), Ra test
(- ), ovrrnupqvLro ovr. (- ), K0rropo Arjxou: (- ).
AuorpaALav6 avrtyovo: (-), nr0etro yro B.Koch:(-)
Mantoux: 20mm.
Aeuxutrtara opoti xot 1Aexrpoeop7oq Aeuxultdtuv:
'K0, ovrrrxrvor<. ovrrorol-roro (- ).
Atpto otbparog; PO, 100mmHg, PCO2 38mmHg, pH
7.36 xor HCO3 21,1 meq/lit.
H ao tvo Q r Ao nru 6Aav: Apv4rtr<o.
HuoLvoQAa afitaroq: Aev oveup604oov.
Ca alpotoq:8,7mgo/o, xor P: 4.5m9%.
KurrapoAoytxeq, nrutAuv; 2-3 opv4rLr<eg.
HKf-' 6toropoX6,g enovonoi ciloecog.
ECHA xapdnq: lleptxopdrox6 uyp6 npoo0[ou r<or o-
nto0lou lrirpou. Avooooqorp(veg orpr. lgA, lgM, lgG oe
Quoro,loytxo enine6o.
AenoupyLxog eieylog nveup6vuv: VC 59% rpop.,
TLC 60 % np., ITGV 620/o ttp., RV 61 % np., Raw Ke, Kor
Tco 5'1 % np. pe Kco 7lo/onp.

Erxovo 1 Elxovq 2
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4. AI.IATNQ:H AKTINOTPAOION OOPAKO:

ELi<. 1. ALrrlureg pru<poi"r(trtderg oxLooerg o;rqo pe
crupporl xoro tonoug r<ot o0{r1o1 r<op5roxqg orrog.

Eix. 2 Araiureg grr<poo(d6e Lg oxrooerg opeo UE o-
goroycvrl oxiooq orq Bdo4 rou de[Lo[ nveupovrxol
nuOiou (rr,),eupLrrnil ou,\Aoy11).

5. AIACIOPIKH AIATNO:H

MttctorarLxo xapx. ruveupovoq: unep; H cr/o 0ripoxog
xoi q r,\tvlxrl erxovo rlg Koro - q onouo[o yvroorrlg
npo-rtorro0oug eotIog oe c].Ao opyovo (roroptr<o-
xAtvrr<r1 e{6tocrr1).
BpoyyoxutlLeAt6txo xapx{vupa: urrep + lq 6iopxero
rqg vooou xor q olo etxovo rou Ocopoxog xoro - ro oe-
picr olprorog.
<Dupar[ato11:unrp - I 0ettxrl Mantoux (20 1itr.) xuro -11

n,\rvLxrl erxovo KoL n opvrlrrxr] nru6i.<rrv yr0 B. Koch.
Ataptooq rtveupov[a: utrtp - q o/o eLxovo tou Ocopo-
xog rcrrd - q 6topxeru tqg voor:u r<or 11 xtrLvrxrl tqg eLxo,
v0.
2crproeidroo4r urrop -q oio eLxovo rou Otipnxog xoro
-rl opvlrrKll Mantoux Kor rl neprKopd[rrg.
Efuytvqc, aAAepytxri xuQeAt6irtq: unsp - rl o/o rrKovo
0ri-ipoxog x<rru - ro ro'ropLxo q Dropxeio rrlg vooou riur
q pq <-rnovrrlor) orcr xoprLxoe16fl 1e[1ov 6o0e i yro opKs-
rsq Lisprg).
KoAAayovuorl. unep ' q o/o e Lxovo 0rrtpoxog Kqr0 - o
opvqtrxog xoAAoyovLxog eIsyXOg.
AtprQupta: unep - il 6topxeLo rqg v6oou. xoro - q prq u-
nopql q06vc0v 11 6royxoorl on,\1vog rlrrotog.
flveupovctxoviuoq: xoro - ro opvqrLxo Loroi:txo rut 11

evtorrrol r(l)v 0AIor6oe(l)v.
Kpuruoyevrlq LvuSonotoq xuQeALdirtq. uirep - n KArvr-
x( eLrovcr xot r.1 u/o e Lxovo tou Oclpoxog xoL xoro - r1

evrorrroq Kor ro 0tpr0 oiprorog.
Ayyerr'rrdcg.' rtrtEp - o/o erxovq rou Oebpoxog xqr xoto
- | Ul tl-lQovroq erOrlA6oeotv qno d,\Ao ouotqporo q
or1-ronruoerg.

6, NPOTEINON{ENH AIATNO:TIKH MEOOAONOTIA

.l . Bpoylooxorrrlol Kor 6toBpoyXrxq BroqlLo + KUr-
ropoA,oyrxrl e{6rooq ntu6trcov.

2. Scanning 0upeoeidoug - ootrrtv - onAoyXviov
3. QPA e(eroorl - (onioOrog prvoeopuyyoq).
4. l-L;voLr<otroyrxr1 e{etuo1 + LrnepqXo r,roelK6v
5. CT Ocrtpoi<og xoL xorAlog
6. [loporevrqorl nepLropO[ou y1q xuttopoAoyrxq

xor xcl,\ \tepyeio uypou.
7. l(qpurlveg - Lf uxpi]ouyKoALrlriveg.
8. Epeuvlrrxrl Oc,rpoxoroprri.

7. TEAIKH AIATNQ:H

Irrlv nepinrooq pog 6loupre ;rLo oo0evrl vecrpog 11"

ALxiog, pe xupto o[U[rc0pa rqv 6vrovq 6uonvoro orqv
e).oqpo xonoroq, Xop[q 6roKU;rovoetg oro Xpovo Kor
pro oxrrvo),oyrx[ errovr: pe oXerrxd prrxpoug fiveupo-
vsq KClr 6rolureg pLxpoo(ti6eLg oxLooetg nou 6ev eivor
oprog xeXpoei6qg onerxovtorl.
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Iro Loroprx6 rrlg oo0evo0g dev ovoq6peror enoe4
pre ouo[eg nou ftpoKolo0v e(olyevrl otrlepyrr<r1 xu{_reAr-
6[r16o, oUre ge ouoieq nou evoxofioro0vrol yro rrlv eU-
QovLoq nveuUovoKovrrboecov, yrouro onopoxpuv6;ro-
ore qno our6g rLg d0o 6royvciloerg.

O opvqrLrog xoLi,oyovrr<69 6treyXog efol,Lou xoL 11

oroorl-iorrlro rrlg o/o erKovoq rou 0cilpoxog orlv nd-
podo rou Xp6vou onopdxpuve rrl oKeqrn on6 rrlv xoi-
Aoy6vcrloq qltro r<upirog on6 rq 6topreoo nvruUovio.
Enioqg 11 oyyet(rrg 6ev Oeolp40r1xe nL0ov4 Aoytit o-
nouo[og ex64],rboeov on6 o,\tro 6pyovo (r.X. vrepo,
yoorpevreprro q orprom0oeo.rv). H evrovc,:g Oertxq
Mantoux (20 XLL) xoL q rjnop(4 nepLxopdror<orj uypori
eAoltoronorotv rrlv nL0ovotrlro ooproe16cboetog. H
dtoXurrl rveuUovrKrl [vcoorl e[vot prLo d,\trr1 or<6q4 nou
Oecope[toL o1-uog noAri triyo nr0ovrl roL pi6vov i.te rq ps-
ptxrl nleoq rou 02 oro opnlpror<o oipro (PO2 100
mmHg) rrlg oo0evotg.

H peprxrl n[eoq rou o(uyovou oro oprrlprox6 oipro
(POr), 0erer oe oprqLBotr(o xot d),Aeg 6toyveilo.etg, 6nog
ro BpoyXor<uqeAL6tr<o xopxivtrll.ro, oe refuK6 oradro
i.e gqoyye tor<r1 ro p x tvrol-rorto 6q 6 toono po xor op xer6 g
oL.leg nou epeovi(ouv uno[orpr[o, 6ev onox],e[et 6-
Uoq rrlv oL1-roroyevq 6roonopo on6 peroordoerq dA-
trou opyovou.

Me tq yuvorr<oloyLr<q e[eroor1, rqv OPA eqerooq
ror ro Scanning 0upeoerdorig opvrlrrxdg yto no0ol,o-
yLxo euprlporo Kor prrl onodel6pevn rl oo0evr;g rrlv
BpoyXoox6nnon, otreQoo(o0q epeuvrlrtxrl Otopoxoro-
gq, q onoio xoL 6ytve.

I[pqotvo Ue rouq O<opoxolerpoupyoug oL nveupo-
vrq epQdvr(ov 6rdonopreg orL4p0voerg, unrlpXe 6e
nepLxopdLor<6 uyp6, yrouro eytve 6tovor[r1 rrlg nepr-
t<opdtor<49 xorlorqrog Kor oeo[psor1 ri-r4protog nepr-
r<op6[ou.

EtrqQ04oov LororepoXro (er rou nveupovog rou na-
prxopd[ou Kor rou une(otroto), yLo toro],oyrxr1 xor xo],-
LtepyeLo yLo B. Koch. An6 rrlv ontrr1 eldtrtrou yLo B. Koch
ro onotdieopro flrov opvrlrr16.

Tq onore^,6oproro 6prog rqg roroLoyrxqg 4rov oprqi"
Botro, A6yco oi,Aouooeov oro uArxo on6 preyotr4 xoOu-
or6pr1or1 orrlv roponopnrl rou oro epyoorrlpto, (trd-
ooq).

Evdr r1 ooOevqg 6XeL rpoypopporro0e[ yro o(ovLrr1
ropoypoQ[o 0cilpoxog r<or xor],[og, one<fdotoe vo e-

fietr0q rou voooxope[ou otreroOetrcilg pe ovrreul.rorLx4
oytrryn ror xoprLxoeL64.

8. OEPANEIA KAI NOPEIA

Meto on6 evdproq nep(nou grlvo enov4i.0e pe enL-
detvtop6vrl rqv rLrvrr<r1 rqg err6vo (6tionvoro 4pep(og,
BnXo Ue Btrevvcidq onoXp6preq ror oncbl,ero popoug,
nep[ ro 6Kg) r<oOcilg r<or outr],oy4 nAeuprrrxorj uypotr
de[Lo, pero rqv nopox6vrnon rou ono[ou n Kurropo-
troytrrl e6er{e o6evoxopx[vcoUo rou nvedpovog.

9. :YZHTH:H

To o6evoxopr<rvcilporo ro u nve0piovo nopouord(ov-
rot ouvqOtoq oov nepLeepLxeg nveuprovu<6g Ud(eq,
nou nopopr6vouv oouUrrrtrtporL169 pexprq o oyxog vo
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lltyo^duEl. ELoXtr:pr:uv 6e or() otUoeopLl xot AepqLxc
oyyeiq, vorp[q Kard tqv e {e,\L[q rouq Kcu bivouv prero-
orr:oe ig npotorj q npu-rronoOqg eoricr 611;itoupytloeL
oupnrcil;ruto.

I oroAoy rxo 0eci: pouvroi ileyoAoxu-r rop rxo xop x Lvrb-
poio, to orro[o ovenruEov ro e xxprrLxrr XopoKrrlpLorL-
xo roug. H nLo oulvq rouq {tKr(proq e[vor r1 BAdvvo.
E[oAtrou o Aie0vrlg Opyovroprog Yyelog (WHO), rXer o-
voyvopiori reooepLg xorqyopieg o6evoropi<Lvcopo-
rov: ro orriAqvoeLdq, 'ro 0qAtirdq, ro oupnoyrl pre B).ev-
vrl KGr ra BpoyXoxurlcAr6Lro'.

To o6evoxopxLvcilpcrto nopouoLo(ovror ouvri0tr-tg
os UI Kq[vror6q Koi o Xpovoq drnAooLooprc.,0 roug e [-

vor yupro olouq 6 uIveq2.
Ooov ogopo rIV rpqdvtoq roug oe ouAeg c Fish-

firan oupnopqiveL d'rr peprxo nepLpeprxo oDevoxopxi.
vciproto qvonrtooov{or or ouAeg, evci oAAo ttg 611-

pioupyouv.
t{ BoqOeia rou CT oro 6rdxroprul-ro lov i<crxor.10u_rv

ono roug xoAo(OeLg o(oug otov Otipoxo elvor opqr-
oBqrqorprrl. Av xor oro CT epeov((ovror o(i5Lo pr1 o-
poto orrg ouvrl0tog6r,eq oKrrvoypoeleg Odlpoxog xor
roUoypcrQ[rg, noAAeg Qopeg cruro rlrov xoro tqv o-
Qoipron roug xoi orl 0r1 xoxrrrcitlloro3.

H xurropoAoyLx4 e{eroori trov nrutArr.t'y. dlver 0etr-
no onoreA6oporcr oro 80% nep[nou t<ov xevrprxc,Sv
clAAorcboeov xoL i-rdvo oro 50% rcov ne pLeepLxrrtv.

Enir:t1g xot q 6ioBpoylrxq Brorl.rro pie BeAovu 6[veL
noi"Aeg Qopsq rKovonornrrKo uA,Lxo ono nepLqepLxeg
nopEyXUUorLxeg oAioLrioeLq. AALoi de rrporLpouv rq
6iobepprr<r1 o6o ;re [3eAovo yrq rn Arltprl u,\Lr<.ou
nspr$eprK01.

H poyvrlrrxrl ropoypoero (MRl) pre KoA0repeg orei-
xovqoaLg xup(cr.rg rcov oyyriov ono ro cT, onopuyrl
tcov clAAepyrtilv oto QctpUOKo uvtr06oecog Kor rrlq sK.
0eoec,rg orrlv oKrLvopotriq" ,\oyto tqg nepiopropevqg
Xprlong rr1g. lpercr(eror peya,\.urepr1 neIpo yro s(cryeo-
yr1 ou pLnepcropottilv 5

H uneprpoQrxrl ooreoup0pono0eLo nro ou1vr1 xoto
Fishman ora o6evoxopxrvc,tproro ruto Murray r:veupt
oKrror i<clro 3802b oro nAor6dr1, xord 30% oro odrvo-
Kopxrvritl-roro Kora 32o/a oro o6roQoponoiqro Kot Ko
OoAou oro oat cells.

E{d}.trou ov Kor 1 cru{rlrrxq oppovl rtvor rl nAeov
oXeri(oprevrl UE ro odsvoKopxtvripcrro, or oyxoL ouroI
nopoyouv xoL oAAeg opproveg onotg rrlv ACTH. trlv
Calcitonin xoL yovoDorpon[vegr.

Ooov crQopo tLg petooroorrg, ro odovor<opxtvcb;-rcr-
rcr 61ouv eLDrxrl ixovorlrcr ovonru(qg oto KNI onou
eup60rloov oe neptotrotepo on6 ro 50% rurv oppcit-

BrtsArot-PAorA

1. Fishman A.P.: Pulmonary Diseases and Disorders. llerl-
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2. Murray J.F. and Nadel J.A.: Textbook of Resprralory Me-
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1 33.

.1. Santiago S.M. et al: Aspiration lung biopsv \r'lth u tr.arh r

orcov. Iro 12% 6e rov ooetvoJv ps Usroororrxo o6e'
voroprlvo;ro and tov nve[;rovo plovo o eyxeqoAog ei-

1e npooBArl0c[ Evo 6e e[6og 0rlAtidoug o6evoxopxL'
voporog epQcrvl(eroL uno rov urre(tllKorcr. o1-roLo(er
pre preoogq,\.(opro xoL eler roxt(cr OcvotqQopo e(5AL{r1 r.

Ano roug xopxLvrxoug Oelxteg to CEA oveup[oxe-
Tot oro 680/o ne p(nou T(l)v oo0Evtirv pte odevor.crpxivrrr-

iro UAA{I Koi ot Konvrortq. oe ooeEvslq pre 1p6r,,ro
Bpoyl[rr6cr Kor yoo rpevre pLxeg noOqoetg. E'v tourorq
ou[rlpeveg tLpr6g ott-rv opo roJV rlooxovrojv Gno ni.o-
xcbdq xor qdevoKopKiv<rrprorrr Oeope[rr:t orr crnore-
trouv xoxo npoyvcuorrKo oqpre[o:.

Tcr oOevoxopxrvcrrporo ovrlKouv oro Url liiKpoKtrr Lo-

pirrr xut UE rllv unoy,oyq rouq oro oIotq;to TNM, ro
rou 1ou orcOlou (Tr, N,,M0, T:N,M,,. TrNiM,) XeLpoup-
rToi-ir;tcrt oncog xor rou 2ou (:1106[ou (l-:M ]M,,), ov Ker t-
xouv xsiporepq npc,yvoon KOr roui 1ou oro6[or.r po(i
pre rcr preyo.Loxurroprxo. Tou 3ou 0r(]6[ou noi.u Aiyeg
nepLnrclcreig (otq,r T,1 pnopouv vo OeoprlOorrv 1er-
poupyrlotpeg.

t"lopqyopqtrxq oxrrvo0epon[[o ouvrotrrtor oto irri-
prKpoKUrrclpLxri oe e xratupr6v4 vooo Ut peroorooe rg

orrr ooro, orov eyr6qo,\o xor otoug oQ0nApoug
Etor q exrLvo0epone[o nopop6ver q xo].urepq tr0or1

yro clvsyxclpqro NSCLC Xop[g Utroorooerg Nor pLeyo-

Ae g dooerg yro KaAurrpo ronrKo eAeylo, irno:g xcrL ge-

ro rqv eyleIploll oE oreAq oqoipecrq q ,\.oyt.r lil ,N..;re
KoIo AErroupyLxo nveupovo r<or xoAq yevLxfl xorooro-
on (perf orrnance status)2.

H ouv6uoo;revq 1r-ipetoOeponsio Us upQrPoAl l3sA
tlo-roq tqg enLB(clioqg, enLn,\,ox6g xoL xootog orov op-
pool'c. nepropL(eroI os ooeEV0[g pe xoArl yevrirrl i..o'
rootooq Us A(yo 11 xcrooAou Xoot;ro Bopoug, q yro nei-
poporrx6g pe,\er eg.

O ouvOuool-iog XrlpreLo0epone(og Kor oKrrvo0rpo-
neiog qctlveror o Kolurtpoq oe nepiopro;revo Kcil o-
veyleiprlro NSCLC. Aivetor ouvrlourg XqpeLooepo-
ne[o npo trlg ox'rivoOepone log xoL AoprpoverqL ooBo-
po unoqrv ri ro(ixorlg oro 6Lcrqopo opyovo (n.1. xcrp-
6Lo, r rveu;roveq, orooQoyoq)2.

H [3or1Orirrxr1 XrlpeLo0eporreio e(oAAou ev6 qn[ve-
roL ort 0ev np,ro06rer noAAo oe e yX/opevo NSCLC, te-
Ae uroltr ro olqproro ;re cisplatin Qolvovror vo pe,tr'irtir-

vouv rrlv enrf3iooq ot o60vo - Kqr LieyoAoxurropixo
xcrpxrvr.ill-ioro rou nvsipovo pero rq XeLpoup-ryir.q
e(urpe o112.

TeAog o potrog r"jq ovoooetporetog U0 rn UOprpIi
tqg iriterleukin-2 oe ouvelq Xopnylol ri oe ouvducr-
ol.ro pe otrAo, xpero(eror rre prooorEpo rtpclKrLxq r<oL

nt(p0o.

icedles. Respiration 1986, (50):97-101.
5. N4usset D. et al: Primary lung cancer stagrng: Prospectrve

comparative study of MR imaging with C.f. Radiotogy
1986. (.160): 607-11.

6. West W.H. et al. Constant inlusion recompinant
interleukin-2 in adoplive irnrnunotherapy of advanced
.ancer. I'1. Engl. J, Med. 1987 (316): 898.905.
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Nosttoltoroetdng oKioorT \eftou nveupovo oe qooevn
pe fiupero Kot ovtitiuvr\ dtoAeinouoq stporoupfa

f. Apox@voKng, Atx. Xovtdrou, Av. Aolttovog, I-. BapoupoKnq Kat
l-. ITonadaxr1q

1. t:TOPtKO

Av6pog, qArxiog 55 et<itv, npoo6pXeror oro Nooo-
xopelo yto otryog oro 6e[16 r1gro<r.lpoxro ono 6pqvou,
nuper6 pelpL 38" C. tdLo(repo roto trg vuXreprv6g ril-
peg ono 104pepou, or1-rcod[o r<or ov<b6uv4 pqKpooKonr-
rq orporoup[o.

O ooOevrlg e[vor ronvtor4g, 50 roLydpulv npspn-
o(rog r<or eXeL BrlXo xor onoXpeppq on6 10er[og nepi-
nou, lcopig petoBotrrl rorv lopoxrqptrtv ourcirv. Aev o-
voQeper orp6nruoq, r<oroBoA4 duvogerov 11 oncilLero
Bopoug. EivoL pr4lovrKoq oe ropoBto, ouvro(rorjXog,
evcb ono ro orol-rtx6 Tou ovopvrlorrxo, ovoQ6peror
nveupovlo oe veopo qALrio Kor Xerpoupyrxrl oQoipeorl
trioou oro opLorep6 vsQpo npo 18 errrtv.

2. OY:IKH E=ETA:H

Koro rqv enLor6n4oq 6ev 6rqnro16011re o.lXp6rr1ro,
r<uovtoorl, nAqrrpodoxrutr[o A.l-1.: 130 mmHg/80
mmHg, IQu(erg: 80/min. Arp6ooq Ocbpoxo: triyoL pey-
1o(ovreg xor oup[trovreq qUQorepon],eupo, ero[veu-
orrxoI xqr eKrveuorrKo(. Kop6roxo( r6vot: eurprve[g -

Quoql-roto: 6ev oxotiyovroL. Aepqo66veg: oqJIIoQn-
roL, Kori,(o: EAe00ep4 euprlgorotv.

3. EPTA:THPIAKA EYPHMATA

fevtx4 a[parog: Ht = 41o/0, Hb = 13,3 gr/dl,
Epu0po = 4.300.000 KKX, AEK = 0,7o/o, Aeura=
12.600 xxX (l-1 = 680/o, N- 8oh, A- 18o/o, MM = 6701,
TKE = 77 mm.
fevtxrl o1pav: E.B. - 1024, Avr[dpoorl = 6[rvr1,
Aeurotpro = (- ), Ior<Xopo = (- ), Hb = + + ,

XotroXpoorLxeg = ( - ), f1 uoogo[pto = 0-3 Kor,
Epu0po= 3-6 ron, 'EnL0r1),toxo xurropo- ondvro,
B),evvq - triyn.

Btoy4 ltLxoq, 6),eyyoq: OupIo = 20 mg/dl,
Kpeotrv(vr1 = 0,8 mg/dl, Na* = 139 meq/|, K* = 4,2
meq/|, Ioxlopo= 86 mgidl, Aeurogor[veg = 3,7 gldl,
Oirxeg nporelveg= 6,7 G/dl, SGOT= 16 u/1, SGPT=
17 ull, ALP= 70 u/1, yGT- 14 ull, LDH- 127 ull,
CPK = 60 u/|, Xo,\epu0pivrl otrLx4 - 0,6 mg/dl, XoAepu-

Ztoltovlj.yleto Fewx6 Noooxopeio F'llveupovoAoytxo
Tttitto
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Oprvr1 o1-rpeorl = 0,2 mg/dl.
Koprt(oA1 aistoroq: 8,84 prG/100 ml.
KutropoAoyLxtq, ntutAuv (3/ = qpyrlrLreg, Aep;-ro-

ovr[6poo4 Mantoux = (- ), Spirometrisis (Xroprq

BpoylodtootoAn): VC= 2.050 cc, FEV,= 1.400 cc,
FEVr/VC - 680/o, (perd BpoyXo6rooroArl): VC= 2.300,
cc. FEV = 1.600 cc.
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Erxovo 4

4, ANATNO>H AKTINOTPAOIA: OOPAKA

Avoyvaor1 qKrtvoypaQ(aq ?tlpaxo (Ett<. 1): Ynep-
dro0yoorl oprQoteponAsupov rtr'lv nvtuUovLt<trtv ne-
6[rov. NoprroproroeLdrlg oxlooq de(tou xorco nveupovL-
xo[ ne6[ou, droperpou 2,5-3.0 cm.

Avoyvao7 o\ovtx1q rcpoypaQ(og xot,{1og tEt<. 2t:

lupnoyrlg pro(o de(toti enLveQpL6[ou.
Avoyvuo7 LoroAoytx4q etKovoq f EtK. 3): MeyeOuv'

on rnq LoroAoyrt<t1g 0AoBlS tou de[tou anLveQptdiou

1 40 ;rero tlv e[olpeoq.
Avoyvuo4 totoAoytxqq etxovoc, f EtK. 4): Ito ovcr-l

tpqpo rrlg erKovoq, qo[veroL 11 toroAoyLxl stKova rlq
veoniooporrxrlg e[epyoolog, evcir oro <otcr,r tpqgo. u-

yrnq Qtroroq enrveQpL6[ou.

5. AIAOOPIKH AIAI-NO:H

1. t-1porono06g veontroopro nveupovo.
2. MerqotorLxo ve6nAoopro.
3. Ou;tdtco1.ro.
4. Muxrltur1"ro.
5. EXrvoxxoxog enrpo),uv0e[9.

6. Peuporrr<oq 6(oq.
7. l-1 i.ooproror<0trro 1.to.

8. Kor<(opro X.
9. AprnptoFAeQci6ng entxotvtovio.

6. NPOTEINOMENH AIAI-NO:TIKH MEOOAONOTIA

1. Kutropotroytr<69 e(etdoetg nru6tr<oV (3) = opvrlrt-
Keq.
2. flr0etro yto B-Koch rot ptUrqreg = opvrlrtKq.
3. A[ovrr<r1 toproypoQlo 0tbpor<o xot r<ottriog - llopo-
rqpe[toL ouprnoyrlg pd(o, 6Lopretpou 2 cm oto t<dtto

6e(ro nveugovrr6 ne6(o. MeooOcopdt<to: etre0Oepo.
Mo(o r<oroLoprBdvouoo ro 6e[t6 entveQp[6to, ouUno-

Votlg uQnq, 6Lopr6tpou 2 cm. llrletroq, nnop, noyrpe'
oq, veopo[, ontrr1v: r<.Q. Aev rloporrlpotjvtot dLoyxtopt6-
vor Le;rQo66veg, troy6vtot 11 nopoopttt<o[.
4. A[ovrr<r1 roUoypoQio eyKeQdAou: K.Q.

5. InLv0qpoypoQnUo oor6v: x.q.
6. ALo0topor<tKn BtotI(o
7. ALodepprLr<r1 Brorpro entveqpt6(ou (un6 tov 6Aey1o o-

{ovrrorj ropoypoQou).
O oo0evrlg preteBrl orqv Ayyl(o, yto 0topororoprl.

l-lponvn0nre uneprlXoypoQrlpro r<oLL[og t<oL or4 ouv5-

leLo 6ytve xoreu0uv6gev4 6Lo6epprtxn 9totllio 6e(toti
errveQprd[ou Ue rn Fon0eto o(ovtxo0 ropoypoQou,
nou 6der(e prrpd reprdlto entvecppL6tor<o0 QAotou, 1to'
pig xor<or1Or1 x0rtopo. Kot6nLv ouro0 o opptr.ltog no-
pouo[ooe yto peptr<69 pr6peg enltoon rnq otporou-
pioq.

Eytve epeuv4ttr<rq 0o.lpoxotoprl. Atontotci0rlxe: ne-
pLqepLxrl pro(o oro KopuQo[o rpnpo rou 6e[toti t<otto

troBo0. Aev un4plov 6Loyxto;t6vot trepqo66veg. Eytve
rprrlprorLxrl exroprq, rrlg ono(og 11 rorotroytxq e[etoorl
Kot o roroxrlprtxog 6treyXog, 56et{e o6toQoponotrlro
r<opx[vro 1-ro proAtrov perootot t rrl g n po6],e u oq g.

O ooOevr'1g enovetodyerot orrl ri,tvLrrl pog, 6vo pl4-

vq uero tr1 Oo:por<otoprrl pe nupet6 39" C qn6

25v0qgepou r<oL otporouP(o.
An6 rov epyoornptoKo 6leyXo,61ouge: fewxrl aL

poroq: Ht = 26,goh, Hb = 8,3 gr/dl, Epu0po =
3.000.000 r<xX (YnoXptoprlo + + , Avtooxuttopoorl =
+ , tlorxLtrot<urrop<loq = * ), Aeuro = 28.000 xr1
(f1 = 8o/o, H- |Yo, A= 8o/o, MM= 3%), TKE= 139

mm, AEK = 1,7o/o, f ewx1 ojpav: E.B. = 1010,

Avri6poorl - 6[1v4, Aetir<opto (- ), .Iot<1opo = (- ),

Hb= (+), nuooQo[pto= 0-3 xon, Epuopo= 5-10 ron,
EnL0rlAror<o r[tropo - onovtq, Kp0oto],],ot = (- ),

K0Arvdpot - (- ), BA6vv4 - tr(Yn, Xotrolptr-rortr6g =
(- ), Btoyr71tu6q, 6Aeyyoq,: Oupio = 4 mmol/|,
Kpeorrv[v4 - 71,2 mmol/|, Na* = 137 mmol/|, K* =
4,.1 mmol/|, IoxXopo= 5,39 mmol/|, SGOT= 8,2 ull,
SG PT = 8,8 u/1, ALP = 62,2 u/l , yGT = 28,4 u/1, Xotrepu-
0pivq ofuxr1= 0,55 mg/dl, Xotrepu0p(vq oppeoq = 0,26
mg/dl, Fe oPo0 = 5,4 mol/l (O.T. = 10,7-26,8),lBC = 45

mmol/|, Mayer Konpovov = (- ), Ko),A,Ltlpyeto o0-
pov - oreIpo, Ko],Ar6pyeLo ntu6Acov yto 1-ttirqreg

- (- ), Laveran = (- ), Wright = (- ), Widal = (- ), HIe-
KrpoQopnon i euxol-totcov: AtrBoupr[veg = 40,5o/o, ot =
10,86%, o2= 18,10%o,$= 17,49o/o,y- 13,7ok.

Eytve v6o q(ovLxn to;roypoQ(o xotL(og, q ono[o o-
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rtoKoluqrr StnAooLoolro rou oyxou rou Oe(ro[ enrve-
Qprdiou.

O ooOevqg ;reroyylo0qr<e xot odqyqOrl<e o'ro 1eL-
poupyeio, ylo onrvEQpt6rexroprq. Iro nopropo rqg r-

oroAoyrxqg e{6roo11g. y[veror ].oyog yrrr oupLnoyrl ne-
plyponro 6yx-o, pdpouq 225 gr,;re dLdXutq ovontu[q
-',,rxrAoliopQr-ov veonAooptorlr<tiv xurropulv, flou
orqv ovoooiorolqprrq peAerrl orrode[X04xov rvrL)vo
0etLxq orrlv EMA, xor npvqrLxd orqv Eveiroq xqL crro S
100. fio ou1-irrdpcrouo rou nop[oporog ouro[, e xrrpd-
roL orL IpoKtrror ytq UrroororLxo xopx[vcopo rou e[r-
vf.Qpr6[ou, niOovrrrg on6 ppoyXcyeveg xcrpxivoplo yr-
yov roKLr irclprroI rr.tnou.

flopd ro yeyov6g orL ro BpoyXoyeveg xcrpNfvcrlpo
eivor Suvorov vo StboeL petoc;rooq oro rirrvs+)p[6ro
(3096), ro o[vn00q e[voL q qflouoicr evoXtr4;rcrrtov oiro
Trlv peroo{rKq e or[o nou ouvroro e0pqpro xcrr' e{o1qv
vexporoprxo. tlopoAArlAo, to ULKpo pi6ye0og rqc
nveupovLxqg or<ioo4g, q nopopovrl rou nupsrou, ! rcr-

Xei.o e[e,\i(r-1 rr]q BloBr]q rou rrrvsQpLdiou, q loxeicl s-
nr6e lvooq rou opp6orou, nopo tr1 Xopqyrlol oxr oE)

roKro XpovrKo dLriorqpo e(oLrfog rqg 6roropolqg tcov
Aeurcirv, e€r (6) oXnporov Platinol 180 mg r<rrr Velbe .l 

0
mg. unoorl1-tolvouv oov nLOovoiepq dLcryvoorl, ro Kop-
xivopn rou sflrvsQprdlou pe nve u;lovrxrl f rtrdcroon.

7. >YZI"]TH:H

O r<opr<lvog rou gAorou rov snrve$pr0r?ov (QAoro E-

nlveQprA rKo Kopr<ivrr.rpro) eno rei.eI evo uno to onov ic,]'

repo erOq roxorl0oug veonAooprotog olov ovOprrliro.
t1 pooBoAAovtoL 6uo (2) oto;Lo oro EVo exorol.i1.riipro'.
Irqv EAAo6o rxouv ovoKoLvor0e[ ;re1pr orryprqq ntvrr
(5) rreprororLxd:'.

ru OEK prrrope( vo tivoi oppovonopoyoyo (ou1vo-
tepo), 11 oppovrxo odpoveg, on'6nou en e[oprq0ei
r<oL q xArvrr<i1 ErKovo" Ito npcirro. q ouXvorrlro rouq D-

Aorro-rvstoL g0 {nv ou{qoq rrig lALx[og, oe ovrl0sol
uE 1o pl DpuovonopoYurYo.

l-lpocrBd,l.Aovror oAeg or rlALr<ieg, nno e(t (6) trrrlvdrv
prelpr e pDoprqvto 6rio (72) erdlv. Aev aXer 0reuxplvL-
oOeI orogq, oe noro QuAq r<or oe noro Qr-iAo, onovrcr-
roi ntprooore pr:. ilpener vo,\qQ0ei unoqllv, otL oL <.\L-

vLxeg exdqA6oe rg rou ouvdpoprou Cushing Kqr iou
ouvOpopiou oppevono[qolq fiou npoxoAel ro OEK o-
rcrv e[vqr opuovorKKprTrKo, e(vor nAeov epqovslq oro
Oq,i.err otol-ro. Me rqv [dro ouXvorlro ne p[nou evton[-
(eror 6e{Lo 11 optorepd.

To QEK ouv{0c,:g dL40eL tLg yrrrovrK6q nrprox6q Kor
opycrvo, evcb Ouvotor enlor1g vo drioer peroorooeLg
Kor oa onopoKpuofr6vo opyovo (xupirog nveupoveg
xcrr lnop). To peyeoog rou KqL q noooLcyocrvoroprrrrl
rou errovct, noiriA,\.ouv 1.

H orq6tono[Iorl rou OEK yiverclL ouUQrllvo 1,tr rov
riopoxoro rl[vrtxq3

T- M6ye0oq nporonoOo0q oyKou
1- < 5 cm Kor neptopt(6pevog oro entveQp(dro
2= 7 5 cm otri,o ( 10 cm 4 npoox6trtrnol oro
vsQp6
3 = ) 10 cm 11 npooBoiq rov y0pro ror6v nepr-
ioprBovoprevng Kor rnq vesprKnq oprrlp(og.
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lll = flopouoio xor r0nog rcov peroor6oeorv
0 = Lll exolAeg psrooioostq
1 = ntptr}tQrxo[ .\ep6oOeve g

I = pcrKpuvrg pe roorooetq (,\.x rlnop, rivf.uuo-
vog. oorcr)

lorog onopivrov pero eKroprl
o = OyKO! frou urIoo0[ v L]oorpt0t( evreAcog
'l = uno,\oLiro oyKou rrou gr91psI v' oQotpt0EI
Ue v60 enappootl
2 = rorrK6q oyxog irou onoutvtl uero exrourl

Bo0poq rortx4g 6roQoponoiqoqq
1 * 6rcrQoponorlp6vog, Xcoeiq xo,+ro q oy.yetoxtl
rrpoctBoArl
l= perplolg oOroQoponorntoC Xoprq xo(-ro I
oyyeLcrNq irpooBoAq
3= odLc<|oponoiqrog pe <urfo r<or oyyeLor<l
npooBoArl

Iro6to 1 =
Ird6to 2 =
Ir66to 3 =
Ir66to 4 =

M61pr xtrr 3 n.1. T, M,r Rr) D,
4 r<qL 5 n.X. T: M, Rr D2

6 r<or 7 n.X. T, lvl 1 R, D2

B 11 neprooorepo n.X. f , l\4t' R,. D

Iro opl.tovrxii odpcrvrl QEfr, ro KuprOrrpo o0prnro-
po e[vtrr ro oAyog Kor ro ouvr]Oeorepo NALvrr<o oqpeio,
t,ro(o tpl\oQqrq xorcr rrlv ooQI ri xoLALci.

Kopp.Lo Qopo e xorlAdrvovroL Ur aip0roup(o, preto o-
rro npoopoArl tou o0ororXou veQprru, cirr:re dIdercrr 11

e vruno-loq veonAcroporog cru rou. Ae v onor<Ae(ercri
npciirp-ir1 petoornrLrl voooq vcr e ivor q npo:rq e x6rlAo"
on. Aro,\E[.qouoo drKorrKq nupertrrl x[v4or.1 or ouv-
droopo pa oAAo ororxt[o tqg K.E. eivoL unontq yrq ro
veoirAooprcr. Ie npolopqpdvo Xpovo 0o eyrorooro0eI
poOprcrio ondArro Bcrpoug, roro[toAq. reQo,\oAyio, o-
voppe((o xeL ,your[o, eQrdpcboe rg.

1o oppiovonopcryotyLxo OEK e xiog on6 ro nopono-
vo oupnrciiproro Kor o4pe[n, nou oveirp[oKovrar oro
oppovLxrrrg oOpovq OEK ouvoberjovrot snrrl^rov 0116
op1-rovir<o o0vdpopro nou e{optoror qno lq nopoyo-
pEVSq OpL[OV0.;. :UVloe(jrepo. er<oqAo-rverot oov ouv-
6popro C u sh i n g, os uflep6KKpro! yAu KoKoprtr<oer 6cirv
xnL ouvOpo;ro oppsvonoiqorig oe unep6xr<proq rcov
ovbpo'7ovr-ov, evol onovLrirrepo er<dqArivEror oov o0v"
6popro OqAeonoLlorlg ono unep6KKptol rcov ororpo-
yovcov q oov unepoA6oorepovLopoq, os ursp6KKprorl
rrov oloroKoprLxoerdcbv. Inovlcog oprotg unoplst opr-
yeg 6vo ono ourq tcr ouvdpo;ro os ovr[Ooor] Us rnv u-
ne pnAoo[o rov rflrveQprd[tov. E[voL 6uvorov ouvdpo-
po Cushing, o0vdpopto OlAeonolqcrrig roL ouvdpo;ro
oppevonolqolq vo KuprqpXorlv evoA],oxrrx<r orov [-

DLo oo0evq.
Apytxo oqpe[o rqg evdcrxpLvLxrlg er<6r1A0]onq rou

OEK. 6XoLiv ovoQEpOE[ uneprp[yr,toq, 6vrovrl or<prr1,

noXu<ropx[o ouyxerptpirlvou r[nou xqr nAoov ou1vu,
cru{qor1 oo-11-rorrxou Bopoug xot Droropolrg rlg nep16-
6ou. lto ouvdpopro oppevono[r1olg. n onoroUn sUeo-
vLoq npdLtrlqq !0lS oro oyopLo eivoi r<oro rovovcr dq-
icorLrn rlg unqp€lc OEK"

R=

D-

148 nNFYt\,1ON



IINEYMAN Teuyoq 3o. Topoc, 2oq. lovau(1ptoc,' MaprLog 1989

H nlecrr1 rnq vsQprKrlq oprnploq orto rov oyKo Urro-
psI vo ripoKoAeoer 6eureponn0rl unepoAdoorspovt-
oUo Kor orrrn n xororool n0ancl v'onox,\cro0rirlotv
reOeI q 6ro.yvo"roq QEK nou eKKplvsr oAoroxoprrxoerDq'

Ano ro oriprr onoBoAAovror oe peyotreg nooorqteg
17-xe rooteprvr:e LDrl (l7 KS), 17-udpo(uxoprLxoe r64
(17 OHCS), ro 17 KS oruoBoi.AovrcrL oe preyoAutepq
nooorlro ono ro 17 OHCS, r<oL o,I,Aeg oreprvoeidelg
ouoleg nou d,tr,Aeg on' crurrlg dlouv 6LoyvroorLr<r1 rr(io
t<ctr crAAeg 0eotpqrrxq o(ricr (tetpo-udpo-S - THS npe-
yvorpLoAr'1, npcyvclrprolq, n peyvodLoArl, oto'tpovovo,
xopro,\q, roprotrovq).

ll prrl nnovrrlon Us pero[3o,\r1 orl orrprvoerDov6,vs-
oq perd ono oLryrpoq rou QAorou rrr:v cnrveeproio_lv
Ut KoprrKorpono oppovrl q percr ono ovcrotoAq rou-
rou ue peyriAeg d6oerg de(opeOn(ovnq (2 rng ovo
6opo roL yLo 4 rlprepeg). ouvqyopei yro OEK. H oveu-
psol ora o[pcr THS, npeyvorpLoAlg q dAi.olv evdto-
U6oc0v npoiovrcov BroouvOe orlg xoptrxoe LdcbvJ ouvri-
yopeL en[oqg yLo OEK. O ouvdtroopoq rtov noponovo
e u p1 por o.rv dlA. 1 ) crxoprJ.r [o r cov rrpci_rv otepLvoe r 6 oye-
veolq, xotd rtg Doxrproo[eg dLeyeporlg Kor ovooroAqq
t<oL 2) ono$oAq oro o[po evdrcrpeocov npoiovrcr_rv [3Lo-
o[v0e c1g r<oprtxoeLSorv. onoreAo0v ororxeio pry[-
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orqg 6royvurotixrlg oliog yrcr rq 6royvrooq rou OEK
Kar rl 0roQoprrq dLoyvrooq ourol qno rl ouyycvq u

ne pn,I,oo[o ro]v snrveQpr6[oJv. Ite opprovonopoyoyd
QlotornrveQprdrxcr odevcoprorcr, onovroror ro 1o e.u-
pqpo evor Ae[neL ro 2o. Iiq ouyyevrl unepn,\ooio rov
enLveQp16lrov onovrdrqr to 2o eupq;rn r.or ,\e[ner ro
1c).

H evdoQAeBLo nue AoypoQio percr q oveu oirLo0one-
ptrovoixqg EUQtorlolg r(ot roUoypoQrxor-i eAeyXou cr-rg

Kor I qyyrroypoQio Dlvouv Xpqstpeq nAnpoeopieg
yro rq Droyvoorl rou OEK. To onrvOrlpoypoQlLro rrov
entveQp16[c,,,v, locrlg preAAovtLr<d ouuFoAAeL or qv iiAr-1-

peorepl Koi eyKorporrlto dLoyvruol rou r<opr(vou
0urori''.

l-i 0epone(o elvor rrcrpqyoprKn Kot ouv[ctqtcrr oe
;.erpoupyrxr'1 e{o(pe oq rou 6yKou (np6neL vo Aq60e i r.r"

Eot|rlv orr Kcro rn XerpoupyLr<q e{oLpe or1 rou oyKou q-
vonruooeror o{eio SAotoenrvsQprbrr<r1 ovenopKeto o-
rctv 6XeL npor<,\r10ei ovenopxrLo rou oAAou srtlvrepr-
6(ou) ce ouv6uoopro pe lqpeto0eponr:[o, Oebopuvou
orr ri oKrrvo0eponeio nopopdver <rvevepyrlg.
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