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The European lymphangioleiomyomatosis (LAM) Taskforce, supported by
the European Respiratory Society, is working on the production of guidelines
for the diagnosis and management of LAM aiming in the standardisation
of diagnostic criteria and patient management. This may further improve
clinical care and facilitate research and clinical trials of new treatments.

Therefore, the taskforce has two aims:

1. To produce evidence-based, consensus guidelines for the diagnosis,
assessment, and treatment of patients with LAM.

2. To establish the basis for a European LAM network with participants from
the European countries in order to establish and consolidate registries
and cohorts for clinical studies and therapeutic trials.

The working party was composed of three panels. The Core panel had
overall responsibility for the guidelines and developing the project. The
Consultant panel advised on specialist aspects of the guidelines including
surgery, lung transplantation, pathology, and tuberous sclerosis. The Review
panel reviewed the documents and comprised all members of the core and
consultant panels plus international experts in LAM, interstitial lung diseases,
and representatives of European Thoracic Societies (Table 1).

TABLE 1. Taskforce members of the ERS LAM guidelines.

Chairmen:
Simon Johnson and Jean-Francois Cordier

Core Panel:
Romain Lazor, Vincent Cottin (Secretary), Sergio Harari, Ulrich Costabel

Consultant panel:

Michel Brauner (Imaging), Martine Reynaud-Gaubert (Transplantation), Annette
Boehler (Transplantation), Franco Bonetti (Pathology), Helmut Popper (Pathology),
Christopher Kingswood (Tuberous sclerosis)

Review panel:

Carlo Albera, John Bissler, Demosthenes Bouros, Paul Corris, John Dark, Seamas
Donnelly, Roland du Bois, Corine Durand, Jim Egan, Jan Grutters, Ulla Hodgson,
Gill Hollis, Maria Korzeniewska, Jan Kus, Jacques Lacronique, Jan-Willem Lammers,
Ana Cristina Mendes, Anne Naalsund, Olivier Rouviére, Wolfgang Pohl, Jay Ryu,
Julian Sampson, Anne Tattersfield, William Travis, Pentti Tukiainen, Thierry Urban,
Dominique Valeyre, Geert Verleden.
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TABLE 2. The contents of the report:

1.
2,
3.
4.

SUMMARY

INTRODUCTION

METHODS
LYMPHANGIOLEIOMYOMATOSIS (LAM): DESCRIPTION
OF DISEASE

1. Respiratory manifestations

2. Lymphatic manifestations

3. Renal manifestations

4. Meningioma

5. LAM in tuberous sclerosis complex (TSC)
6. Pathology

. RECOMMENDATIONS FOR DIAGNOSIS AND WORKUP

OF PATIENTS WITH LAM

1. Diagnostic criteria

2. Pathologic criteria for diagnosis

3. Radiological criteria for diagnosis

4. Screening for meningioma

5. Workup for TSC in patients with LAM

6. Screening for pulmonary hypertension

7. Lung function testing

8. Arterial blood gas measurements

9. Cardiopulmonary exercise testing and six minute walk
test

SCREENING FOR LAM IN AT RISK GROUPS

1. Women with apparently spontaneous pneumothorax
2.Women with TSC and no respiratory symptoms

3. Women with TSC and respiratory symptoms

4. Men with TSC

5. Women with angiomyolipoma

PROGNOSIS

. MANAGEMENT

General advices and interventions
1. Pneumothorax
2. Pregnancy
3. Oestrogen avoidance
4. Air travel
5. Follow up of asymptomatic TSC-LAM
6. Pulmonary rehabilitation
7. Influenza and pneumococcal vaccination
8. Osteoporosis
Drug treatment
9. Bronchodilators
10. Progesterone
11. Other anti-oestrogen measures
12. mTOR inhibitors
Complications and co-morbidities
13. Pneumothorax
14. Chylothorax
15. Angiomyolipoma: treatment and follow up
16. Angiomyolipoma: management in asymptomatic
patients
Lung transplantation
17. Referral criteria
18. Choice of procedure
19. Special considerations in TSC
20. Angiomyolipoma and transplantation
21. Investigation of recurrent LAM
22. Post-transplant immunosuppression regimen
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The contents of the report are shown in Table 2.
LAM s an orphan lung disease, which occurs sporadi-

cally or in association with the genetic disease tuberous
sclerosis complex (TSC)'2. LAM is associated with defective
function of either TSC1 or more commonly TSC2 genes in
affected cells resulting in uncontrolled proliferation and
migration?®. Sporadic LAM affects approximately 1:400,000
adult women. TSC-LAM occurs in 30-40% of adult women**
and exceptionally in men and children®.

LAM usually appears with progressive dyspnoea,

TABLE 3. Diagnostic criteria

DEFINITE LAM

1.

Characteristic® or compatible® HRCT

and

lung biopsy fitting the pathological criteria for LAM®

OR

Characteristict HRCT and any of the following:

- angiomyolipoma (kidney)¢

- thoracic or abdominal chylous effusion®

- lymphangioleiomyoma’ or lymph-node involved by LAM
- definite or probable TSCY

PROBABLE LAM

1.

2.

Characteristic HRCT and compatible clinical history"
OR

Compatible b HRCT and any of the following:

- angiomyolipoma (kidney)?

- thoracic or abdominal chylous effusion®

POSSIBLE LAM
Characteristic a or compatible b HRCT

Abbreviations:

a.

characteristic HRCT consists of multiple, bilateral, thin-walled
round well-defined air-filled cysts with preserved or increased
lung volume with no other significant pulmonary involvement
especially interstitial lung disease with the exception of possible
features of multifocal micronodular pneumocyte hyperplasiain
patients with TSC

. compatible HRCT consists of only few multiple (>2 and <10)

thin-walled round well-defined air-filled cysts (less than 30
mm) with preserved or increased lung volume with no other
significant pulmonary involvement especially interstitial lung
disease with the exception of possible features of multifocal
micronodular pneumocyte hyperplasia in patients with TSC
as described in the text

. diagnosed by characteristic CT features and/or on pathological

examination (after complete or partial resection)

. based on visual and/or biochemical characteristics of the chy-

lous character of effusion
based on pathological examination

. appendix section xx (with pulmonary features not taken into

account for the diagnosis of TSC)

. compatible clinical features includes pneumothorax (especially

multiple and/or bilateral and/or relapsing), chylous effusion,
and/or altered lung function tests as in LAM
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recurrent pneumothorax, chylous collections, and occa-
sionally haemoptysis, and rarely is asymptomatic'2. Extra
pulmonary complications of LAM include lymphaden-
opathy and cystic masses of the axial lymphatics termed
lymphangioleiomyomas, which result in abdominal and
pelvic lymphatic obstruction'2 LAM is associated with
angiomyolipoma, a benign tumour generally occurring
in the kidneys, and an increased frequency of meningi-
oma. LAM is highly variable in terms of clinical features
and rate of progression: this together with an absence
of clear prognostic factors results in patients being given
conflicting information about their prognosis.

Diagnosis is made by tissue biopsy showing character-
istic LAM cell morphology and positive immunoreactivity
to smooth muscle actin and HMB-45 antibodies, and/or
a combination of history and high resolution computed
tomography (HRCT); however, a number of conditions
with multiple pulmonary cysts can mimic LAM and the
reliability of this approach has not been studied. The
proposed diagnostic criteria, still under discussion, are
shown in table 3.

There have been no controlled trials of its manage-
ment which varies from centre to centre. Supportive
treatment includes management of airflow obstruction
and hypoxemia, treatment of pleural complications, and
interventional treatment of symptomatic renal lesions. As
LAM s a disease of women and is thought to be accelerated
by oestrogen, oophorectomy, tamoxifen, progesterone,
and gonadotropin-releasing hormone (GnRH) analogues
have been used although there is no evidence that any

[INEYMQN Tedxoc 30, Téuog 210¢, louAiog - ZemtéufBpiog 2008

are effective. More recently, the finding of abnormalities
in the TSC1/2 genes, has led to trials of mTOR inhibitors
including Sirolimus”?,
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Mpwv apketd xpovia dnuootevBnke oto meplodiko IATPIKH éva apBpo
yla ta eviagpépovta tn¢ Nveupovoloyiag otnv EANadSa to 1988'. Mepimou
Svo oTig §éka avakovwaoelg ota Eupwmaikd Mveupovoloyika cuvédpla
avagépovtav otnv BpoyxIkn uepavTIdPacTIKOTNTA. AN cuxvd Béuata
NTav N KNXavikn Tou mveVLOVa, Ol AVATIVEUOTIKOI MUEG KAl N AVATTVEVUOTIKN
pappakooyia. Xta EN\nvikd cuvéSpla TnG EMOXAG TA AVTIOTOIXA AVTIKEIpEVA
nTav n eappakoloyia, n emdnuioloyia, N GUUATIWGCN Kal TA EMAYYEAUATIKA
voorpata. Ta idia mepimou Bépata amacyolovoav kat ta EAAnvikd MNveu-
povoloyIkd reploSIKA.

To id10 éto¢ 1o Meplodikd Chest dnuocieuoe pia avackonnon yia To
eMayyeAUATIKO BPoyXIKO AoOUa2. 10 TENOG AUTHAG TNG AVACGKOTINGNG ONUEL-
WVOVTAV UEPIKEC EPWTHOELC YIA TIC OTTOIEC OEV NTAV YVWOTEC Ol ATIAVTHOELC.
Mota givat n emimTwon Tou emayyeApaTikol AoBuatog ot Plopnyavia; Xe Tt
TTOCOO0TO TWV AcBevwv e AoBua N voooc oQeiNeTal O EMAYYEAUATIKN €KOe-
on; Mmopouv ot maoyovteg epyalduevol va emavéNBouv otny idla epyacia
otav Ta enimeda TN ékBeon g pelwBouy; Eival mpo@avég mwe OAEC AUTECG oL
EPWTACEIC TNV TEAEUTAIa elkooaETia €xouv amavtnOel. Ta emayyeApaTIKA
Voo uaTa, KUPLO EPELVNTIKO AVTIKEIUEVO TO 1988, bev e€akolouBeiTo 2008
va gival ouxvo epeuvnTiké avTikeipevo otnv MNveupovoloyia.

MoAU apydTepa 1o 2000 o€ éva dpBpo oto meplodiko Archives of Medical
Research kataypdgovtav Ta onuavTIKoTeEPA avTiKeipueva otnv NMaboloyia®.
Q¢ KuploTEPEC €€€NifEIC OTA VOO UATA TOU AVATIVEUOTIKOU GUCTAUATOC
Kataypdgovtav n eAeypovr oto acBua, n dnuoupyia kat n dtadoon Kkateu-
Buvtnplwv odnylwv yia tn Xpovia Amo@pakTikh MNveupovomndbela, n éykaipn
S1ayvwon NG veupovIKiG epBoAnG kat B€Bata n Bepameia tou ARDS. AnAadn
Kataypdgovtav BEpata pe ammynon o€ VOO LaTa TNG KOIvOTNTAG KAl 0TNV
evtatikn Oepamneia. ‘Etot To 2007 Ta ONUAVTIKOTEPA B€paTa oTNV EVTATIKN
Bepamneia NTAV 0 UNXAVIKOC AgPIOUAC, N TPOANYN TWV AOIMWEEWY Kal TNG
onYNn¢*. ©éuata mvevpovoAoyiag to idlo didotnua pe 1dlaitepo evolagépov
nrav n Bepamneia ¢ 1610maBo U MVEVUOVIKAG ivWoNng UE KUKAOQWO@Aion
Kal IVTEPPEPOVN Y, N Stdyvwon Kal Beparmeia NG MVEVUOVIKAG EUBOAAG, N
YEVETIKN Tou dcBuatog, n 61ddoon Twv KateubuvThplwy odnyiwv yia TV
TIVEUHOVIQ, ol Slatapaxég TG avanvorig otov UTVo Kal n uTooThPIEN Twv
aoBevwv ota TeAkd otadia tng (wrg Toud. H diayvwon tng unme{wKOTIKAG
GUANOYN G ME KAIVIKA KL EpYAOTNPLOKA KPITAPLA, N TIVEUUOVIKH UTIEPTACN, Ol
ouyxpoveg péBodot otn Sidyvwon tou kapkivou mvevpova, ol LeTABOAIKEG
Slatapaxég 0To cUVOPOUO ATTVOLWY OTOV UTIVO ATTOTEAOUV ETTIONG ONUAVTIKA
avTikeipeva Tng NMveupovoloyiag ta teAeuTaia xpovias,

AUTA N pIKpn HEAETN Twv evdlagepdvTwy TG MNveupovoloyiag ta Te-
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Aevtaia 20 xpovia Seixvel 6Tt n €I8IKOTNTA pag aANalel
N HAAov SileupuveTal o BEpaTa EPYAcTNPLAKAG Kal
MOPIOKNAG LATPIKAG, @apuakoloyiag, dlatapaywy Tou
UTIVOU, ATTEIKOVIOTIKWY TEXVIKWY Kal EVTATIKAG Oepareiag.
Ekaté xpdvia mpiv n gupatiwon Atav To KUPLo Kal iowg To
povadIiko avTIKE(MEVO auTrig TG e181KOTNTAC. Eival iowg
N HOVN ATPIKN EI6IKOTNTA TTOU OUVOEDONKE TOOO OTEVA e
pia aoBévela, TNV Quuatiwon, amo Tnv omoia TMPE Kal
TO 6VOMA TNG. H iS1a e181KOTNTA TWPA UENETA e EMITUYiQ
TI¢ S10TAPAXEC TOU AVATIVEUCTIKOU CUCTAMATOC amd ToV
€NEYXO0 TNG avamvorg HEXPL TIG HETABOAIKEG SlaTapayEg.
MapdéAa autd n e181KOTNTA pag Sev €XA0E TOV KOIVWVIKO
NG TPOCGAVATOAMOHO OTA VOO UATA TOu TTEPIBANOVTOC
Kat Ta Aotpwdn voorjuata.

Mia mpdo@atn perétn og EAnveg 181kol¢ kal €181

[INEYMQN Tedxoc 30, Téuog 210¢, louAiog - ZemtéufBpiog 2008

KEUOUEVOUC YIaTPOUG £6€1EE OTI TO EMOTNUOVIKO evSla-
Pépov kAaBe e18IKOTNTACG TV KABOPIOTIKO KPITHPIO Yia
NV emMAOYN TNG amo Toug VEOTEPOUG CUVASENPOUC G,
‘Eva dANo onpavTikd KpLTHPLO TTOU Kataypa@ovtav €ri-
ong fitav 1o mpdTumo Tou Mavemotnuiakou dackAaiou’.
H peAétn tng mopeiag tng 161KOTNTAG PO Ta TEAeuTaia
20 xpovia Ba Bonbrosl Toug vedtepoug cuVaSEAPOUG
pag mou 1) dpxloav tnv 181KOTNTA TG Mveupovoloyiag
Va KAVOULV TIG KAAUTEPEG EMAOYEC YId TNV avanTuén TN
€181KOTNTAC pag.
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Several years ago an article was published in the journal IATRIKI on
the interests of Respiratory Medicine in Greece in 1988'. About two in ten
papers presented at European conferences on Respiratory Medicine were
related to bronchial hyperreactivity. Other frequently presented topics
were the mechanics of the lung, the respiratory muscles and respiratory
pharmacology. At the Greek conferences at that time the corresponding
topics were pharmacology, epidemiology, tuberculosis and occupational
diseases. Roughly the same issues engaged the Greek journals of Respira-
tory Medicine.

That year, the journal Chest published a review article on occupational
bronchial asthmaZ At the end of that review various questions were raised
to which there were no answers. What is the prevalence of occupational
asthma in industry? In what percentage of patients with asthma is their
disease due to occupational exposure? Can the employees suffering from
occupational asthma return to the same work when the levels of exposure
are reduced? It is apparent that all these questions have been answered
in the last twenty years. The occupational diseases, the major research ob-
jective in 1988, no longer continues to be a common respiratory research
topic in 2008.

Much later, in 2000, a paper in the journal Archives of Medical Research
listed the mostimportantissues of the time in the field of internal medicine3.
The main developments concerning the diseases of the respiratory system
were identified as inflammation in asthma, the creation and dissemination
of guidelines for chronic obstructive pulmonary disease (COPD), the timely
diagnosis of pulmonary embolism, and, of course, the treatment of acute
respiratory distress syndrome (ARDS). In other words, the issues identified
were those with an impact on community health care and intensive care.
Thus, in 2007 the most important issues in intensive care were mechanical
ventilation, the prevention of infections and septicaemia®. Topics of special
interest in respiratory medicine during that period were the treatment of
idiopathic pulmonary fibrosis with cyclophosphamide and interferon y, the
diagnosis and treatment of pulmonary embolism, the genetics of asthma,
the dissemination of guidelines on pneumonia, breathing disturbances in
sleep, and the support of patients during the final stages of their lives. The
diagnosis of pleural fluid with clinical and laboratory criteria, pulmonary
hypertension, new diagnostic methods in lung cancer, and the metabolic
disturbances in the sleep apnoea syndrome constitute other respiratory
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issues of major importance in recent years>~.

This brief study of the topics of interest in Respiratory
Medicine over the past twenty years demonstrates that
our specialty has been changing, or rather broadening
to encompass topics of laboratory medicine, molecular
biology, pharmacology, sleep disturbances, imaging
techniques and intensive care. One hundred years ago
tuberculosis was the main, perhaps even the only, sub-
ject dealt with by this specialty. It is possibly the single
specialty to be so closely connected with one illness,
tuberculosis, from which it derived its name. This same
specialty now studies with success disturbances of the
respiratory system ranging from the control of respiration
to metabolic disorders. In spite of this, our specialty has
never lost its social orientation, essential for dealing with
the environmental and infectious diseases.

A recent study conducted with Greek specialists and
trainee doctors showed that the scientific interests of
each specialty is a determining criterion for its selection
by our younger colleagues. Another significant factor is
the role model set by the University teacher’. Study of the
progress of our specialty over the past twenty years will

[INEYMQN Tetxoc 30, Téuog 210¢, lovAiog - Zemtéufpiog 2008

help our younger colleagues who are now selected, or
who have already started Respiratory Medicine to make
the best choices for the development of our specialty.
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Me tov 6po “RNA mapéupaon” (RNA interference-RNAI) avagepduaote
o€ évav BepeMwdn BIOAOYIKO UNXAVIOHO KUTTAPIKNAG pUBULIONG TNG YoVIOI-
aKNG olyaong peta-petaypagikd. H ekkivnon tou yivetal amo npdédpoua
SikAwva popia RNA (double-stranded RNA-dsRNA) twv omoiwv to péyebog
Kal n mpoéAevon ToIKiA&L Ta popla autd apxika e€eAicoovtal TaxuTaTa O
Mikpd SikAwva pépta RNA ue prikog epimou amd 21 éwg 28 voukAeoTidia.
3T OUVEXELO CUMPETEXOUV OTNV AVAYVWPELON TWV CUUITANPWHATIKWY TOUG
pHovokAwvwy popiwv RNA kat odnyouv eite otn Sildcmaocn n tn HETAPPA-
OTIKH KATAOTOAN TWV TEAEVUTAIWV. ZTOUG OTOXOUG TOU PNXaviopou TN RNAI
oupmnepAapuBdavovtal RNAs v Kal HeTaBeTwV oTolxeiwv (Ue 181aitepn
onuacia yla KAToleG LOPPECG EUPUTNG AVOOOAOYIKAG avTidpaong), Kabwg
Kal pépta RNA pe puBuiotikd pdho otnv avantuén, Kat otnyv Tpomormnoinon
NG Soung NG XpwHaTivng, cupBailovTag £€ToL OTNV AKEPALIOTNTA TOU
yovidiwpuatoc'.

MIKPA RNAs

PoMo kAe1di otn Siadikacia g RNAI €xouv ol povokAwveG aAuGiSeg
TwV “popiwv RNAs cuvtoung mapépPaonc” (short-interference RNA-siRNA)
TTIOU €XOUV CUUMTANPWUATIKY VOUKAEOTISIKA aAAnAouyia Pe TIG aAUoidEq
Twv MRNA otoxwv touc. Ta siRNAs kateuBuvouv e€eldIkeUEVES TTPWTET-
VEG TIOU CUMHETEXOUV 0TV 000 TNG RNAI 0TO 0TOXEUOHEVO aYYEAIOPOPO
popto RNA (messenger RNA-mRNA). Zuvémela auTtou gival n dtlaomaon Tou
oTtoxeuopevou MRNA 0€ UIKPOTEPA KOUUATIO TA OTToid SEV UTTOPOUV TTAEOV
Va PETAPPACTOUV Og AelToupytkd mmoAumemntidlo. Eva dAo €ido¢ Hikpou
puBuioTikoU RNA mmou mpokumtel and Tov idlo pnxaviopo tng RNAI ival to
Hikpopodpto RNA (micro RNA-miRNA) 1o omoio, Opw¢, peTaypagpeTal and To
YoviSiwpa TOU KUTTAPOU KAl KATAOTEANEL TN HETAPPACH TOU OTOXEVOUEVOU
MRNA. Z1a OnAaoTIKA, £X0UV XOPAKTNPIOTEl WG TWPEA TPEIG UEYANEC OUASES
Mikpwv puBuioTikwyv RNAS: ta pikpopdpta RNAs (miRNAs), Ta cUVTOUNG
napéuPaong uoépta RNAs (siRNAs) kat ta piwi-cuoxetilopeva RNAs (piwi-
associated RNAs-piRNAs). Ta uopla-npoédpopol twv miRNAs kat piRNAs ival
evboyevn kwdikomoinuéva mpwipa petaypag@a RNA. Ta siRNAs mapdyovtal
amo t Siaomaon e€wyevwv dsRNAs?.
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H OAOZ THX RNAi

O pnxaviopog g RNAI ival pia Siadikacia yoviSiakig
oiyaong, aueca e€aptwuevn amo popta RNAs. Znuaivovta
PLBULOTIKO pdAo atnv 066 TG RNAI €xel To MPWTEIVIKO
OUMTTAOKO oiyaong mou emdyeTal amo ta popta RNAs,
Kal avaépetal pe Tov 6po RISC (RNA-induced silensing
complex-RISC). To évauopa yla tn cuvapuoAdynon Tou
RISC givatl Ta pikpd SikAwva popta RNAs mmou éxouv on-
MioupynBei oto kKutTapOmAacua. Autd, aAAnAemdpouv
pe éva amd Ta KataAuTikd cuoTtaTtikd Tou RISC mou eival
€101KEC TTPWTEIVEC Ol OTTOIEC AVIKOUV OTNV OLKOYEVELQ
Argonaute. ‘O\a Ta pikpd puBuioTikd popla RNA, ave-
&dptnta amo Tig Siapopég oto péyebog 1 otnv Ployéveon
Toug, katahuovTtal otnv 086 Tng RNAI, amd ta péAn Tng
TIPWTEIVIKNAG olkoyévelag Argonaute (AGO). O1 mpwreiveg
QUTEC GLUVIOTOUV [ia KOAA Slatnpnuévn OIKOYEVELD, TNG
oroiag Ta PEAN @AiveTAl VA GUPHETEXOUV GTOV UNXavi-
oMo TG RNAI 1} og dANa mapdpola gaivopeva. MNépa amd
TOV ONUAVTIKO TOUG POAO OE AUTOUC TOUG UNXAVIOHOUC,
ol mpwTeiveg Argonaute €xouv puBuIOTIKO pdAo otV
avAmTUEN, Kal TOUAAXIOTOV JIa UTTOOAS A TNG OLKOYEVELAG
OUUUETEXEL OTOV KABOPIoUS TNG TEAIKNG €KPaong Twv
BAaoTikwy KUTTApWVA.

21a mpwta otadia évapéng tng odou tng RNAI, oup-
peTéxel To £vQupo Dicer, To omoio kataAvel Tn Sidomaon
peydAwv SikAwvwv dsRNAs o€ HIKPA KOUMATIA URKOUG
20-25 Ceuyapiwv Baocswv (base pair-bp). H pia akvcida
amo Ti¢ dVo kABe SikAwvou Koupatiov RNA cuviotd
Tov KAWVO-00nYo (guide strand), kai givat autrj ou Ba
evowpatwOei oto RISC kat Oa cuvduaoTei pe tn ou-
MIMANPWUATIKA TNG aAAnAouyxia. Mo cuykekpipéva, oto
TTPWTAPXIKO 0TASI0, €wyevég dsRNA (Tr.y. (iKd) KatahleTal
o¢ siRNAs amo 1o évlupo Dicer, HéNOG TNG OIKOYEVELAG TWV
RNAaocwv Il mou ival piBovoukAedoeg e€€IOIKEVUEVEC
otnv katdAuon dsRNAs. 3tn cuvéxela, 0 avTioTPoYOog
KAWvoc (antisense strand) Tou siRNA eVOWHATWVETAL OTO
RISC. X0 peténeita 0Tdd1o, To MPWTEVIKO oUMAoKo RISC
oToxeVEl Kal KaTaAvel To mRNA 1Tou gival CUUTTANPWUA-
TIKO Tou siRNA mrou givai rién deopevpévo oto RISC. Etot
EMTUYXAVETAL N AVACTOAR TNG HETAPPaonG Tou mMRNA-
otoxou (Eikdva 1A). Zta BnAaoTikd kUTTapPA N €Maywyn
Tou pnxaviopoL tng RNAi mupodoTteital kat amé evéoyevi
micro-RNA avtiypaga (pri-miRNA) rou kataAUovtal and
v mohupepdon Il (Pol 1) pe pnkog 21-23 bp. Ta popla
AUTA KATEVBUVOULV TNV ATTOSONGCN TOU CUYYEVOUC TOUG
MRNA, avaoctéA\ovTtag £€Tol TNV mapaywyn The avtioTol-
XNG MpwTeivng*. Mo ouykekpipéva, mpddpopa miRNA
npoodévovTtal 0To KUTTapOmAacua Sdtdaueocou Tou Dicer
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kat AGO2-RISC gupmhokou, avayvwpi{ovTag TIG TTEPLOKEC
otéxou 010 MRNA avaotéhhovtag €10l TNV TTapaywyn
NG avtioTtolxng mpwteivng (Eikdva 1B).

Ta siRNA prmopouUv va cuvteBoUv Kal XNUIKA €iTE va ek-
@pacToLyv amd évav gopéa DNA. Ztn eltepn nepintwon,
kataokevdletal éva évBeto DNA urikoug nepimou 70 bp
o Kwdikomolei éva Hikpo RNA pe ahAnAouyia @oupké-
1aG (short hairpin RNA-shRNA), T€1o10 WoTe va 0ToxeVEL
KatdAAnAa to emBuunTo yovidio. To évBeTo KAwvoroleital
o€ évav popéa ékppaonc. Otav éva KUTTapo Sla-HoAuvOei
pe autd To ouumhoko (insert-containing vector), ek@padet
10 shRNA, 1o oroio Staomdtal apuéowg amd Tov KUTTAPIKO
pnxaviopo oe dsRNAs urikoug 19-22 bp°.

BIOAOTIKEZ EOAPMOTEX

H ikavétnta tng RNAI va emeépel e€eibikeupévn ma-
podikn mapéupaocn otnv yovidlakn ékepacn avaloyn
NG VOUKAeoTISIKAG aAAnAouxiag, avoiyel Toug opilovTeg
yla Jia véa Taén popiwv e Baon ta voukAeikd o&éa. H
aélomoinon Tng ueBOdou o€ 1ATPIKEC EQAPUOYEC paiveTal
va kepdiCel cuvexwe £6aog, agol n RNAI éxel OewpnBei
W¢ N MO CNUAVTIKA TPAo@ATN avakAAuyn oTo XWPo
¢ ProAoyiac®.

To mpwTo Brpa yia Tov mPocdloploud uTToPHRPLWY
siRNA otoxwv, {ekiva ouvnBwg pe Tov oxedlaopo kal n
ouvBeon siRNA pe ™ Bonbeia Tng PIOTMANPOPOPIKNAC.
Enépevn kivnon givat o in vitro xapaktnpiopog Twv uro-
PrAoewv siRNAs, Tng SpactikdTNTag Kal TNG EI0IKOTNTAC
TOUG, TIOU UTTOPE( va 08NnynoEl TENIKA 0TnV emAoyn Twv
kataAAnAoTepwv siRNA yla mlavolg @apuaKeUTIKOUG
OTOXOUG. XT0 onpeio auto, gival onpavtiko va Angdoulv
unoyn Svo mapdpeTpol, mou oxeTiCovtal pe tnv e€eldikeu-
on Twv siRNAs, kat autoi givat: 1) n oiyaon pn emOupunTtwv
yovidiwv (off-targeting silencing) s€aitiag Tng pepikng
oMoAoyiag autwv Twv yovidiwv e to siRNA, kat 2) n
avoooloyikn Siéyepon (immune stimulation), e€attiag
NG EUMAOKIAC TOU AVOCOTIOINTIKOU GUCTHMATOC LIE TO
Hoplo Tou siRNA’.

To emduevo PruUa, LETA TOV TPOGSIoPIoHO Kal EMIAOYN
Twv BENTIOTWV YIa QAPUOKEUTIKN xprion siRNA, sival n
ETITUXNG METAPOPA TOUG OTA KUTTAPA OTOXOUG. Ouwg,
untdpxouv U0 TOUAAXIOTOV TIPOKAACELG TTOU TIPETTEL Va
An@Oouv umdYn yia TRV avantuén eapudkwy mou PBa-
oiCovtal otov pnyaviopd tng RNAI: MpwTtov, 6mwg, €xel
nén avaeepOei n yovidiakr oiyacn anod tnv 086 tnc RNAI
Aappavel xwpa 0to KUTTapdMAaca, omou To RISC kateu-
Buvel To siRNA mou €xel Seopeloel oTo avTioTolyo mRNA-
OTOX0. ZUVETIWG, KADE néB0S0C ueTapopdc kamotou siRNA
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Ewéva 1. To povomatt tng RNA interference (RNAI) agopd €ite ota small interfering RNA (siRNA) eite ota micro-RNA (miRNA). A.
E€wyevég dikhwvo dsRNA (m.y. likd) katahVetal o€ siRNAs am6 to év{upo Dicer, pélog Tng olkoyévelag Twv RNAaowv Il ou gival
piBovoukhedoeg e€eldikeupéveg otnv katdAuon dsRNAs. XTn ouvéxEld, 0 avTioTPopog KAwVOC (antisense strand) Tou siRNA evow-
patwvetal pe Tic mpwreiveg AGO2 oto RISC. To evepyomoinuévo mpwTeivikd oupmioko RISC otoxelel Kal katalUel To mRNA mou
gival cupmAnpwuaTtiké Tou siRNA kat mou givat nén deopeupévo oto RISC. ETol emTuyXAvetal n avaoToln TnG HETAQPACNC TOU
mRNA-cTOx0UL. B. H emaywyr| Tou pnxaviopou ¢ RNAI mupodorteital kat amd evdoyevry micro-RNA avtiypaga (pri-miRNA) mou
kataAvovtat and v moAupepdon Il (Pol Il) pe prikog 21-23 bp. Mpodpopa miRNA mpoodévovtal 6To KUTTapdmAacHa SIAUECOU TOU
Dicer kat AGO2-RISC cuumhokou, avayvwpilovtag Tig meploxég 0tdxou 6To MRNA avacTéENOVTAG ETOL TRV TIAPAYWYN TG AVTIOTOIXNG
npwrteivne. Modified from de Fougerolles A & Novobrantseva T, Curr Opin Pharm 2008,

pe BepameuTikéG 1I810TNTEG TTPETEL VA eival e€1SIKEVEVN
va ameAeuBepwvel To SiIRNA Hévo 010 KUTTAPOTAACUA
TWV OXETIKWV KUTTAPWV O€ eVEPYN Hop®n. AgUTEPOVY, O
pnxaviopédg mou odnyei otnv katdAuon kat Sidomacn
Tou mRNA &ev cupnepihapuBdvel kat Tnv amodopnon Tou
avtiotTpogou (antisense) kKAwvou Tou siRNA. Emopévwg,
1o siRNA ouveyilel va Spa KATAAUTIKA, Kal £T0L N oiyaon
TOU YovISiou 0TOXOU MAPAUEVEL YIA ONUAVTIKO XPOVIKO
Sidotnua.

ApkeToi tpodmol petagopdg tou siRNA Bpiokovtal umnd
épeuva. Avdueoa og autoug meptAapavovtal n dpeon
petagopd siRNA péoa og puaotloloyikd opo, n evOUAG-
Kwon tou o€ Amoowpata (liposomes) kat AimomAéypata
(lipoplexes), n oc0leuén Tou Ye avTiowpata, TMENTIOIA,
antapepn (@ptamers) 1 dAAa pdpLa, Kat miong o oxn-
HATIOUOG CUUTTAOKWV PIE XNHIKA Kal BLOAOYIKA TTOAUPEPT).

KaBe €ibog peTapopdg £XEL TA TIPOTEPIUATA TNG AANA KAl
OUYKEKPIUEVEC TTPOKAROEICE.

siRNA KAI MINEYMONAX

‘Onwc Kat o€ KABe AANO VOUKAETKS o0&V, £TOL KAl 0TNV
18laitepn mepinTwon TG HETaPopdg tou siRNA otov
mveUpova ol mBavoi WKUTTAPIKOI TTEPIOPIGHOI Yia TNV
METAPOPA £€0PTWVTAL ATTO TOV TPOTIO TTOU YiVETal N XOPN-
ynon. H eicodo¢ Twv oupmAdkwy siRNA otov mveupova
pmopei va emtevyBei, evéopivikd, evdotpayelakd rj dia
NG ouoTNUATIKNC 06008, O1 U0 TTPWTOL TPOTIOL UETAPO-
pAg gival 1dlaitepa EAKUCTIKOL KABOTI TPOGEPEPOLV [Ia
povadikn eukaipia yia e€eldikeupévn petagpopd tou siRNA
OTOUG AgPAYWYOUC Kal 0To KUPEAISIKS emBriAio. Evtou-
TOIG, N KATEVOUVOUEVN HETAPOPA VOUKAEIKWY 0&£wv amo
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TNV avanvevoTikh 060 dev gival amir ylati o mvelpovag
£xel avamtuEel TOOO PUOIKOUG OGO Kal AVOOOAOYIKOUG
@pPAYUOUE, ol omoiol umopolyV va mapeumodicouv Tnv
ATTOTEAECHATIKNA HETAYWYN TWV EMONAMAKWY KUTTAPWV.
EkT6¢ amo Ta uaololoyikd @atvopeva OTTWE N KUUATOEL-
On¢ Kivnon Twv Kpooowv Kal n mayidevon cwuatidiwv
amo ™ PAévva, gival Suvatn kat n aAAnAemidpaon Twv
OUMTTAOKWV HE TO LYPO TTIOU amfaA&ipel Ta emOnAlaka
KUTTapa Twv agpaywywv (Airway Surface Liquid-ASL). To
ASL mepiéxel CUOTATIKA APVNTIKA QOPTIOUEVA TA OTToia
MmopoUV Apeca va SeCPEVOOLVY Ta DETIKA QOPTIOUEVA
ouumAoka. H aAAnAemidpaon autr umopei va ar\d€el
OTa CUUTTAOKA TOOO TO PEYEDOC, 000 KAl TO POPTIO TOUG
O€ ApVNTIKO, EMSPWVTAC £TOLOTN S1AXUON TOUG OTA KUT-
TOPA TTOU OTOXEVOULV 1] 0TNV TTPOCANYN TOUG ard autd Ta
KUTTapa. EmmAéov, n 6¢0ueuon TWV CUUTTAOKWV TAVW OTA
apvNTIKA @opTIopéva cuoTatikd Tou ASL, evdéxetal va
EKTOTTIOEL TO VOUKAEIKO 0&0 a1 TO GUUTTAOKO, KA CUVETTIWG
va urof3aBpioel TNV amodoTIKOTNTA TNG LETAPOPACE?.
AeSopévwy Twv mpoavaPepBEvTwv SUCKOMWY, EXEL
ETIXEIPNOEi N xoprynon d1a TN CuUOTNUATIKAS 080U WG
EVAANAKTIKN TNG eVOOPIVIKAG 1 evOoTpaxElaKnG 0do.
H peAétn TG peTa@opdg cupmidkwy DNA péow aipa-
TOG Urmopei va Swaoel TANPOPOPIEC Kal YIa TN HETAPOPA
OUPTTAOKWV SiIRNA éveka TnG opoldTNTAG Twv SUO AUTWV
popiwv. H Brodiacmopd twv cupmAokwv DNA gival apkeTtd
moAUmAokn Sladikacia, mou e€aptdtal amo Tig KOAOEISE(C
1610TNTEC TOL GUUITAGKOU, AAAG Kal ard TIC AAANAEMISPA-
OEIC TOU HE TO OUCTATIKA TOU aipatog. Emmpoobeta, ta
KUTTapa ekkaBaploTég (scavenger cells) amoppogouv
ouviBWCE Ta CUUITAOKA TTOU PEPOUV IOXUPO AVIOVIKO (POp-
Tio, cupaiovtac €Tol oTnV AmoBoAr YEVETIKOU UNKOU
amo 1o owpa. AkOua, éva 1oXupo BETIKO QopTio MAVW
OTa CUUMMAOKA UTopEi va gival em{AL0. ZTnV MeEPIMTWOon
MeNETNC SlayovISIaKNAC EKPPAONG ETIEITA ATTO CUCTNUATIKN
xopnynon mhacuidiakoy DNA TOAUKATIOVIKWY CUUTTAG-
KWV, TTOpaTnPEital EKppacn apxtkd 0TOUG MVEUOVEG
Kal O€ MIKPOTEPN £vTaon o€ AAa KUpla dpyava OTwe o
OTARVAC, TO CUKWTI KAl N kKapdid. AfloonpueiwTo gival ot
n Siayovidlakn ékppacn PETABAANETAL CNUAVTIKA OTAV
1o MAacpdiaké DNA evBnAaKwveTal o€ TOAUKATIOVTA
EVWHEVA HE LOPOPIAIKA TTOAUMEP, OTTwC TO Pluronic.
ToTe, N €kpPacn Tou yovidiou avagopdg mou QEPEL TO
mAaodlakd DNA, eival dpola Katavepunuévn ota mpoa-
vagepBévta dpyava. MNapeppepn Pe AUt TNV EPIMTWON
Tou DNA givat kat n evOo@AéPia éveon cupumAdkou siRNA
HE AmoowpaTa mou miepiéxouv PEG. Avagépetal 011 Ta
OUMTAOKAO QUTA peTa@Eépouv siRNA katd mpotiunon
OTa KUTTAPA TOU CUKWTIOU, TO omoio gival évdei§n ot
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o1 I810TNTEC TNG EMPAVEIAG TWV TTOAUTTAEYUATWV €ival
ONUAvVTIKOG TapdyovTag mou UTTAYOPEVEL TNV in Vivo
Slaomopd Touc®.

‘Evag amod toug gappHaKeUTIKOUG OTOXOUG TWV OUV-
Betikwv siRNAs Ba pmopovcav va givat 1oi. H Tomikn
epappoyn NG RNAI avagépetal va mpoo@Epel TpooTaoia
Ao AVATTVEUOTIKEC [IKEC AOIMWEELG oupmepAapBavopé-
vwv Twv RSV, PIV™®, SARS-SCV" kal Tov 16 TnG ypinng
(influenza)'>3.

EmmAéov, yoviSilakn oiyaon €xel emteuyOei o€ moANOUG
evdoyeveic 0TdX0UG O€ HOVTEND AOBEVEIWV LIE TO TIPOTU-
1o TNG o&egiag mveupovikig PAAPNG (Acute Lung Injury
model-ALI)'"®, Juumepaopatikd, ot Tapamdvw PeNETEG
TIPOTEIVOUV OTI, O€ AVTIOEON E TNV CUCTNUATIKA XOPNYyN-
on, Katw anmod kaboplopéveg GUVONKEG N TOTIIKA XoprRynon
saline-formulated-siRNA dUvatal va endyel oiyaon tooo
o€ likd, 600 Kal evdoyevn yovidla mou ekppalovtal ota
TIVEUMOVIKA emBnAlakd KUTTOPA.

H otoxeuodpevn petagopd tou siRNA otov mvevpova
£XEL TO MAEOVEKTN A OTL, OTIWG O€ KABE PAppako, n déon
TTOU amalTeiTal yia Tn SpacTIKOTNTA TOU £ival OUCIACTIKA
UIKPOTEPN OTAV XOPNYEITAL KOVTA 0TA KUTTAPA TTOU OTO-
X€VEL EmmAéov, n TOTIIKH XOpriynon HELWVEL Tov Kivéuvo
EUPAVIONG EVOEXOUEVWY CUCTNHATIKWY TIOPEVEPYELWV.
TeAeuTaio Kal MO GNUAVTIKO €ival OTI oTa MAAICIA TNG
Beparneiog Twv AVATTVEUOTIKWY Voo UATWY, N eVvoTdAa-
&N siRNA (yia mapdadelypa evdopivikd rj evdotpayelakd)
Ba pumopouoce va emtpéYPel TNV dueon mpoécPaon ota
TIVEUHOVIKA emONnAlaKd KUTTApA O€ [ia TOIKIAIa TTVEU-
HovomaBelwy, EKTOC amd TIC lIKEC AOLUWEELS, OTTIWC ival n
KuoTikr lvwon, n Xpovia Amo@pakTikr Nveupovondbeia,
1o AcBua kat n Mveupovikn Tvwon'.

EvtouTolg, n 66unon twv pécwv xopriynong tou siRNA
TIPETIEL VA €ival TETOLA WOTE VA TIPOCPEPEL TN MEYIOTN
duvaTtr} kuttapik MPdoAnyn, Tov KaAutepo duvatd
KUTTOPOTAQCHATIKO eVTOTIOUO ToU SiIRNA, va Sieupuvel
TOV APIOUO TWV TTVEUUOVIKWY KUTTAPIKWY UTTOTTANBUG WY
mou Ba purmopouoe va petapepOei To siRNA, kat emmAéov
va BEATIWOEL TN QAPUAKOKIVNTIKA Katavopr kat Slacmopd
Twv siRNAs'™. H taxeia mpoodog oe mpokAVIkS emimedo
Kal Ta evOappuVTIKA apXIKA KAIVIKA armoTEAECUATA TIPO-
Teivouv OT1L N “siRNA Bspameutikn” €xel tn duvatdtnta va
kataAdpel onpavtikd poho otn Beparneia Twv voonuatwv
TOU AVATTVEUGTIKOU.
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RNA interference (RNAI) represents a fundamental biological process by
which cells regulate gene silencing post-transcriptionally. It is triggered by
double-stranded RNA (dsRNAs) precursors that vary in length and origin.
These dsRNAs are rapidly processed into short RNA duplexes of about 21 to
28 nucleotides in length, which then guide the recognition and ultimately
the cleavage or translational repression of complementary single-stranded
RNAs. RNAi targets include RNA from viruses and transposons (significant
for some forms of innate immune response), and they also play a role in
regulating development and genome maintenance (since short RNAs have
been implicated in guiding chromatin modification)'.

SMALL RNAs

Small interfering RNA strands (siRNA) are RNA sequences, roughly 23
nucleotides in length, which are crucial regulators of gene expression. They
have nucleotide sequences complementary to the targeted messenger RNA
strand, mediating mRNA degradation and or/ repressing the translation
of the mRNA into protein?. Specific RNAi pathway proteins are guided by
the siRNA to the targeted messenger RNA (mRNA), where they “cleave”
the target, breaking it down into smaller portions that can no longer be
translated into protein. A type of RNA transcribed from the genome itself,
microRNA (miRNA), works in the same way. In mammals, three major classes
of small requlatory RNAs have been identified so far: microRNAs (miRNAs),
short-interfering RNAs (shRNAs), and Piwi-assosiated RNAs (piRNAs). The
precursors of the miRNAs and piRNAs are endogenously encoded primary
RNA transcripts, while shRNAs are produced by the cleavage of exogenous
dsRNAs2.

RNAi PATHWAY

RNAi is an RNA-dependent gene silencing process that is controlled by
the RNA-induced silencing complex (RISC) and is initiated by short double-
stranded RNA molecules in the cytoplasm of a cell, where they interact with
the catalytic RISC component Argonaute'. Despite the differences in the
size and biogenesis of these small requlatory RNAs, their RNAi interference
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pathways involve proteins that belong to the Argonaute
family®. These proteins make up a highly conserved
family whose members have been implicated in RNAI
and related phenomena in several organisms. In addition
to roles in RNAi-like mechanisms, Argonaute proteins
(AGO) influence development, and at least one subset
is involved in stem cell fate determination?.

The RNAI pathway is initiated by the enzyme Dicer,
which cleaves long, double-stranded dsRNA molecules
into short fragments of 20-25 base pairs. One of the
two strands of each fragment, known as the guide
strand, is then incorporated into the RISC and pairs with
complementary sequences'*. More specifically, in an
initiation step, exogenous (e.g., viral) ds-RNA is digested
by the enzyme Dicer,a member of the RNase Ill family of
ds-RNA-specific ribonucleases, into siRNAs. In the effector

pri-miRlA

pre-miFlA

Hu<leus

Translation repression
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step, the antisense strand of siRNAs is incorporated into
the RISC, which then targets the mRNA complementary
to the siRNA within the complex, cleaves the target
mMRNA, thus leading to inhibition of mRNA translation
(Figure 1A). In mammalian cells, RNAi can begin with
endogenously encoded primary micro-RNA transcripts
(pri-miRNA) that are transcribed by polymerase Il (Pol II).
The precursor miRNA is bound in the cytoplasm by the
Dicer complex which processes it further for loading into
the AGO2-RISC complex. The AGO2-RISC-bound miRNA
then recognizes target sites in the mRNA, leading to
translation repression, hence halting production of the
corresponding protein (Figure 1B)*.

siRNA may be obtained by chemical synthesis or
expressed from a DNA-vector. In the latter process, a
DNA insert of about 70 bp encoding a short hairpin RNA

Dicer

mRHA cleavage
Exogenous RIA

Cytoplasm

Figure 1. RNA interference (RNAi) pathways involve either small interfering RNA (siRNA) or micro-RNA (miRNA). A. The siRNA
pathway involves cleavage of long double-stranded RNA (dsRNA) by the Dicer enzyme complex to yield siRNA. These siRNA are
then loaded into Argonaute 2 (AGO2) and the RNAi-induced silencing complex (RISC). The active RISC with guide strand recog-
nizes target sites on mRNA and performs site-specific cleavage of the mRNA. B. The miRNA pathway begins with endogenously
encoded primary micro-RNA transcripts (pri-miRNA) that are transcribed by polymerase Il (Pol II). The precursor miRNA is bound
in the cytoplasm by the Dicer complex which processes it further for loading into the AGO2-RISC complex. The AGO2-RISC-bound
miRNA then recognizes target sites in the mRNA, leading to translation repression. Modified from de Fougerolles A & Novobrantseva

T, Curr Opin Pharm 2008 (16).
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(shRNA) targeting the gene of interest is cloned into an
expression vector. When the insert-containing vector is
transfected into the cell, it expresses the shRNA which is
rapidly processed by the cellular machinery into a 19-22
nucleotide ds-RNA’.

BIOLOGICAL APPLICATIONS

RNAi is viewed as one of the most important recent dis-
coveries in biology®. Because RNAi confers transient inter-
ference of gene expression in a sequence-specific manner,
it represents a new class of nucleic acid-based molecules
likely to have significant medical utility. Identification of
potentially potent lead siRNA candidates usually begins
with bioinformatic design and siRNA synthesis, followed
by in vitro characterization of siRNA for potency and
specificity, which ultimately results in the selection of
siRNA drug candidates There are two major considera-
tions with regard to siRNA specificity: ‘off-targeting’ due
to silencing of genes sharing partial homology with the
siRNA, and ‘immune stimulation’ due to the engage-
ment of components of the innate immune system by
the siRNA duplex’.

Having identified potentially optimized siRNA with
drug-like properties, the major hurdle remains of ef-
fective delivery to the target cell. The RNAi mechanism
has two important implications for drug discovery. First,
since RNAi-based gene silencing occurs in the cytoplasm,
where the RISC brings together the antisense strand of a
siRNA duplex and the corresponding mRNA molecule, any
method for delivery of siRNA-based therapeutics must be
capable of releasing the siRNA into the cytoplasm of the
relevant cells. This is the key challenge of siRNA delivery.
All other aspects of delivery, such as the targeting of
particular cell types, must be compatible with the basic
requirement that the cells must be able to take up the
siRNA and release it into the cytoplasm in an active form.
Second, since the process that leads to cleavage of the
MRNA strand does not consume the antisense strand of
the siRNA, the siRNA is able to act catalytically, and thus
can persist in silencing its gene for a significant period of
time without interfering with the genetic information?,

Several types of siRNA delivery are under active inves-
tigation, including: direct delivery of saline-formulated
siRNA; encapsulation into liposomes and lipoplexes;
conjugation to antibodies, peptides, aptamers, and other
molecules; and formation of complexes with chemical
and biological polymers. Each of these approaches has
potential advantages, but poses particular challenges?.
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siRNA AND THE LUNG

As with any other nucleic acid, in the specific case of
delivery of siRNAs to the lung, the specific extracellular
barriers depend on the route of administration. Introduc-
tion of the complexes into the lung could be achieved,
in principle, by the intranasal, the intratracheal or the
systemic route®. The first two are particularly appealing
since they offer a unique opportunity for the delivery of
siRNAs to the airway and alveolar epithelium. However,
airway-directed gene delivery is not simple because the
lung has evolved both physical and immune barriers
that can hinder effective transduction of epithelial cells.
In addition to such physical phenomena as cilia beating
and mucociliary clearance, the possible interaction of the
complexes with the airway surface liquid (ASL) covering
the airway epithelial cells poses a further major barrier®.
First, negatively charged ASL constituents could bind
directly to positively charged complexes, altering their
size and switching their overall charge to negative, and
hence affecting their diffusion to the target cells or cel-
lular uptake. Additionally, binding of negatively charged
ASL components might displace the nucleic acid from
the complexes and consequently lower their delivery ef-
ficiency. Considering the foregoing difficulties, systemic
administration may be perceived as an alternative to
intranasal and intratracheal administration of the com-
plexes®. Owing to the similarities between siRNA and
DNA, considering the case of the complexes of DNA would
be instructive, the biodistribution of which is a complex
process dependent on their colloidal properties, as well
as their interaction with blood components. Furthermore,
scavenger cells usually absorb complexes bearing strong
anionic charge, which would result in elimination of the
genetic material from the body. A strong positive charge
on the complexes can also be deleterious. The distribu-
tion of transgene expression following administration of
DNA-polycation complexes is primarily observed in the
lungs and to a much lesser extent in other major organs,
such as the spleen, liver and heart. Transgene expression
is significantly altered when plasmid DNA is formulated
with polycations grafted with hydrophilic polymers, such
as pluronic. In this case, the expression of the reporter
gene is evenly distributed among the aforementioned
major organs. Similarly to the case of DNA, intravenous
injection of siRNA with PEG-containing liposomes has
also been reported to result in preferential delivery of
siRNA to the liver, implying that the surface properties
of the polyplexes is an important factor in determining
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their in vivo distribution®.

SiRNA could be rapidly designed to combat viral
targets. Local RNAi can protect against respiratory viral
infections including RSV, PIV', SARS-SCV™ and influ-
enza'>"®. Moreover, many endogenous lung targets have
been silenced in the context of acute lung injury (ALI)
models™™, In summary, these reports suggest that, un-
like for systemic delivery, the direct administration of
saline-formulated siRNA under certain conditions is able
to silence specifically both viral and endogenous gene
targets expressed in lung epithelial cells'".

Delivery of siRNA directly to the lung has the advantage
that, as for any drug, the dose of siRNA required for efficacy
is substantially lower when administered near the target
cell type. In addition, direct delivery might also reduce
any theoretical undesired systemic side effects. Lastly,
and mostimportant in the context of treating respiratory
disease, instillation of siRNA (for instance by intranasal or
intratracheal administration) could allow direct access to
lung epithelial cells in a variety of pulmonary disorders,
apart from viral infections, such as cystic fibrosis, chronic
obstructive pulmonary disease, asthma, and pulmonary
fibrosis'.

However, research is needed in order to formulate ways
of improving cellular uptake and cytoplasmic localization
of siRNA, to broaden the lung cell types to which siRNA
can be delivered, and to improve the pharmacokinetic
and lung distribution profile of siRNA. The rapid preclinical
progress and encouraging initial clinical results, suggest
that siRNA therapeutics may have a useful role in the
treatment of respiratory disease.
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SUMMARY. Endobronchial tuberculosis (EBTB) is the tuberculous
infection of the tracheobronchial tree, with microbial and his-
topathological evidence. EBTB is present in 10-40% of patients with
active tuberculosis. It can easily be confused with other diseases
since the clinical findings are non specific. A clear chest X-ray does
not exclude the diagnosis because the X-ray appearances may be
normal in 20% of patients. A “tree-in-bud” appearance is a charac-
teristic high resolution computed tomography (HRCT) appearance
in EBTB. Bronchoscopic examination is the key to diagnosis,and CT
and bronchoscopy are the methods used for the assessment of treat-
ment options. Early diagnosis with prompt treatment is important to
prevent the serious complications of EBTB, such as bronchostenosis
and bronchiectasis. Antituberculous chemotherapy is effective in
controlling the infection but may not preclude residual bronchoste-
nosis. Corticosteroid therapy for the prevention of bronchial stenosis
remains controversial. This article presents a clinical, radiological and
pathological overview of EBTB, with the current treatment options.
Pneumon 2008; 21(3):239-245

INTRODUCTION

Endobronchial tuberculosis (EBTB) is defined as a specific inflammation
of the tracheobronchial tree caused by the tubercle bacillus. The definitive
diagnosis depends on culture of mycobacterium from bronchoscopic material.
The disease develops as a common complication of active tuberculosis, but
the exact pathogenesis is not yet completely understood. EBTB is present
in 10-40 % of patients with active tuberculosis and causes some degree of
bronchial stenosis in more than 90 % of the patients'. It is a highly infectious
disease that poses a diagnostic challenge because the disease presents
with non specific clinical findings and the lesion may not be evident on
the chest X-ray. Bronchoscopic examination with microbiological and
histopathological evidence is needed for diagnosis. Frequently, the diagnosis
is delayed sinceits decreased incidence and the non specific clinical findings
diminish the suspicion of tuberculosis. EBTB may also present a therapeutic
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challenge due to its sequelae of bronchial stenosis.
Early diagnosis and prompt treatment may prevent the
development of complications. Bronchostenosis may
occur as a result of specific inflammation despite effective
treatment. Steroid treatment for bronchostenosis remains
controversial. Interventional bronchoscopy or surgery
should be considered for the management of stenosis
that occurs despite medical treatment. In this review, the
pathogenesis, morphological changes and radiologic and
bronchoscopic findings of EBTB are discussed, along with
the current treatment options.

EPIDEMIOLOGY

EBTB was relatively common before the advent of
effective treatment. The incidence of EBTB among post-
mortem specimens from people with tuberculosis was as
high as 40% prior to the introduction of antituberculosis
chemotherapy, but with modern treatment the incidence
of EBTB has declined to 10% of cases of pulmonary
tuberculosis?. Salkin presented data from 125 consecutive
autopsies and 622 admissions to the Hopemont
Sanatorium in West Virginia. Every patient underwent
initial rigid bronchoscopy and serial bronchoscopies were
performed every 3 to 6 months. Tuberculous lesions were
observed in 50 (40%) of the autopsies and 97 (15.5%) of
the patients undergoing bronchoscopy. Patients with
positive sputum and cavity formation demonstrated
endobronchial lesions more frequently than those without
these characteristics®.

In a series of 1,000 autopsies, Auerbach demonstrated
endobronchial tuberculosis in 42% of the cases. Most
of the lesions were located on the posterior wall of the
tracheobronchial tree. Cavities were always present in
patients with grossly evident ulcers*. The incidence of
EBTB varies from 10% to 37% in patients investigated
by bronchoscopy®”. Most recently, the incidence has
been reported to be about 20%?2'°. EBTB occurs more
commonly in young women, but Van den Brade et al.
described a significant geriatric population affected®.
Modern treatment may be effective in the decline of
EBTB. Currently, its incidence may be underestimated
since diagnostic bronchoscopy is not performed on every
patient with tuberculosis.

PATHOGENESIS

The pathogenesis of EBTB is not clearly understood.
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Currently, five possible mechanisms are considered
in the development of EBTB: a) direct extension form
an adjacent parenchymal focus, b) implantation of
organisms from infected sputum, c) haematogenous
dissemination, d) lymph node erosion into a bronchus,
and e) spread of infection via the lymphatics®. Meissner
demonstrated mucosal and submucosal involvementin
all patients with EBTB. He postulated that EBTB developed
as a result of direct implantation of tubercle bacilli in
the tracheobronchial tree from a distal parenchymal
focus'. Chang et al. have demonstrated endobronchial
involvement in patients with intrathoracic tuberculous
lymphadenopathy. They suggested bronchial perforation
as a possible mechanism in some patients'. More recently,
Baran found endobronchial abnormalities in patients with
intrathoracic tuberculous lymphadenopathy without
parenchymal lesions™. Direct perforation of tuberculous
lymph nodes into the bronchi is uncommon in adults.
Lymphatic and haematogenous spread are less commonly
observed mechanisms. Parenchymal infiltrations, cavitary
lesions, hilar and mediastinal lymph node enlargement
have all been observed in patients in the author’s
department’. Recently, Kim et al. showed that elevated
TGF-gamma and TGF-beta levels in bronchial lavage fluids
of patients with EBTB may be related to its pathogenesis.
Lowered initial serum TGF-beta levels and changes in the
levels of TGF-beta observed in the serum after treatment
have been implicated in the development of bronchial
stenosis during the course of the disease™. It is believed
that more than one mechanism is usually responsible for
the development of EBTB in adults.

CLINICAL FEATURES

The clinical presentation of EBTB is variable. The clinical
features depend on the site and the extent of involvement.
The disease may occur in the absence of recognized
symptoms. It may have an insidious onset, simulating
lung carcinoma, or an acute onset mimicking asthma,
foreign body aspiration or pneumonia'®'”'8, The duration
of symptoms at consultation varies from 0 to 26 weeks.
Systemic symptoms may not be prominent in EBTB. Fever
is observed in 50-87%, night sweats in 55% and weight
loss in 71% of patients®'. Fever may be low grade at the
onset but may become marked as the disease progresses.
It is typically subfebrile and develops in the afternoon’®.
The respiratory symptoms in EBTB are usually nonspecific.
A barking cough is the most common symptom. The
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cough slowly progresses over weeks or months and may
become more frequent. Sputum production is rare but
bronchorrhoea has been reported. Haemoptysis occurs
occasionally but is rarely massive. With lymph node
rupture, chest pain may occur in the sternal or parasternal
region, which is sharp or dull and is encountered in about
15% per cent of patients. Dyspnoea is often associated with
atelectasis. Constitutional symptoms including anorexia,
weight loss and night sweats may occur®™®.

Physical examination may reveal no abnormalities in
one third of the patients. Examination of the respiratory
system may detect rales, decreased breath sounds, a
localized monophasic wheeze, rhonchi and bronchial
breathing. Persistent unilateral wheeze is indicative of
EBTB. Stridor may occur with ulceration and cicatrization
of the larynx or trachea. Routine laboratory examination
is rarely helpful in establishing a diagnosis. Various
haematologic manifestations have been reported in
EBTB, but laboratory abnormalities associated with EBTB
are non specific. Patients may have elevated ESR rates and
CRP levels. The most common haematologic abnormalities
are an increase the leucocyte count, but mild leukopenia,
lymphopenia, absolute or relative monocytosis and
decrease in the CD, count may occur. Anaemia and low
serum iron and total iron binding capacity are observed.
The anaemia is probably due to decreased marrow iron
stores and suppression of erythropoiesis by inflammatory
mechanisms and occurs in 10% of the patients. Macrocytic
anaemia is rare'®?'.

A clear chest radiograph does not exclude the diagnosis
of EBTB as the chest X-ray may be normal in 10% of the
patients. Endobronchial spread of tuberculosis can be
reasonably presumed to have occurred when multiple
nodules measuring 2 to 10 mm in diameter are seen at
a distance from a cavity or an area of consolidation. The
radiological manifestations of bronchogenic spread
include multiple nodular opacities and consolidation.
Bronchial wall thickening, bronchial stenosis, poststenotic
dilatation, lobar hyperinflation, mucoid impaction and
atelectasis are other radiologic features of bronchogenic
disease. The associated pulmonary parenchymal lesions
may be obscured by atelectasis. Classical radiological
features of tuberculosis such as cavitation, pleural
effusion, hilar and mediastinal lymphadenopathy may
also be observed. Bronchial stenosis, bronchiectasis
and broncholiths may occur as late complications of
endobronchial disease??.

High resolution computed tomography (HRCT) is more
sensitive than conventional chest X-ray in demonstrating
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early endobronchial spread. Studies using HRCT have
shown a much higher prevalence of the disease. HRCT
findings consistent with endobronchial spread were seen
in 98% of 41 patients in one study and 97% of 31 patients
in another study. Radiographic findings consistent with
endobronchial spread of tuberculosis have been reported
in 10-20% of patients with active postprimary disease?.
The most common findings on HRCT are the 2-4 mm
centrilobular nodules and branching linear structures
known as the “tree-in-bud” appearance, which represents
caseation necrosis within and around the bronchioles.
Miliary tuberculosis and endobronchial involvement
may coexist (Figure 1). Other abnormalities in decreasing
order of frequency are 4-8 mm diameter nodules with
poorly defined margins, lobular areas of consolidation
and thickening of the interlobular septa?2,

A low yield is reported of positive sputum smear
examination in the diagnosis of endobronchial
tuberculosis®®. Chung and Lee found a 53% yield?’. This low
yield on sputum AFB smears is due to mucus entrapment
by proximal bronchial granulation tissue. Therefore, a
negative sputum smear does not preclude the diagnosis
of EBTB. Bronchoscopy with bronchoscopic sampling has
been the key to diagnosis, producing a yield of greater
than 90% on both smear and culture.

The experience of the bronchoscopist is of great
importance for eliciting the bronchoscopic findings that
contribute to diagnosis. A bronchoscopic biopsy is the
most reliable method for the diagnosis of EBTB. Needle
aspiration may provide only a cytological diagnosis.
Bronchial biopsy is positive 30-84 % of patients?°. The
cytomorphologic alterations of tuberculosis are suitable
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FIGURE 1. Miliary tuberculosis with left lower lobe narrowing
due to endobronchial involvement.
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for diagnosing bronchial tuberculosis on fiberoptic
bronchoscopic brushings, the sensitivity of which is
no lower than that of bronchial biopsy or bacteriologic
examination for defining bronchial tuberculosis®.

The clinical course of EBTB is variable because of its
several possible different pathogenetic mechanisms,
interaction between mycobacteria, host immunity and
treatment effects. Chung and Lee have classified EBTB
into seven subtypes according to the bronchoscopic
findings: actively caseating, oedematous-hyperaemic,
fibrostenotic, tumorous, granular, ulcerative and the
nonspecific bronchitic type. This new classification is
valuable for predicting the outcome because it is closely
related to the extent of disease progression and is widely
accepted for defining EBTB by bronchoscopy*?.

Early bronchoscopic findings consist of erythema,
mucosal granularity including discrete submucosal
tubercles and shallow mucosal ulcers. White, gelatinous
granulation tissue may also be present. In more
advanced cases, deep ulcers, tumour-like granulation
tissue, hyperplastic inflammatory polyps and finally
bronchostenosis occur. These lesions may simulate lung
cancer (Figure 2) on gross appearance?'%7?’, The earliest
lesions are lymphocytic infiltrations of the mucosa with
or without congestion. Mucosal granularity develops
from submucosal tubercles and superficial or deep

FIGURE 2. Bronchoscopic view of tumorous endobronchial
tuberculosis (With kind permission of Springer Science+Business
Media,18).
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ulcerations. Ulcers may evolve into granulation tissue
or polypoid masses. Eventually fibrostenosis develops.
A rapid evolution of EBTB occurs with treatment. The
effectiveness of treatment in preventing endobronchial
stenosis is debatable as 60-95% of adequately treated
patients have developed bronchial stenosis'®'. Mild to
moderate narrowing or pinhole stenosis of the trachea,
and the main or lobar bronchus may develop. The healing
process and the natural course of EBTB are shown in
Figure 3%. Stenosis may occur as late as three years after
treatment. Patients with tracheal involvement may have
serious sequelae such as respiratory failure, collapse of the
lung, and postobstructive pneumonitis. Bronchiectasis
is another common complication of EBTB that develops
secondary to pulmonary destruction and fibrosis. Bronchial
stenosis contributes to the development of bronchiectasis.
HRCT may be useful for the diagnosis of bronchiectasis.
Bronchocentric granulomatosis consisting of granulomas
around small bronchiand bronchioles may also develop.
This is a histologic pattern and not a disease. In the
late stages of the disease bronchiolitis obliterans may
resultd3234,

TREATMENT

The treatment of EBTB is the same as that for pulmonary
tuberculosis. Five standard first line drugs are used for
the treatment of EBTB: isoniazid (INH), rifampin (RIF), EMB,
pyrazinamide (PZA) and streptomycin (STR). Itis necessary
to know the dosages and adverse reactions caused by
these drugs. Full assessment for drug susceptibility or
resistance is essential. Patients should be evaluated at least
monthly for adverse reactions to these drugs. It is helpful
to have a baseline measurement of hepatic enzymes,
bilirubin, complete blood count, serum creatinine and uric
acid prior to initiating treatment. If EMB is included in the
regimen, visual acuity and red-green colour perception
should be evaluated. Hearing tests should be performed
prior to initiation of STR*., A 6 month treatment consisting
of INH, RIF and PZA for the first two months, followed by
INH and RIF for the next 4 months is the treatment for
patients with fully susceptible organisms. In drug resistant
tuberculosis, treatment must be based on susceptibility
results?.

Since bronchial stenosis is relatively common and may
occur despite adequate antituberculous and steroid therapy,
interventional bronchoscopic or surgical management
may be indicated. The role of corticosteroids in reversing
bronchostenosis is controversial®'. Corticosteroids are
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FIGURE 3. The healing process and the natural course of endobronchial tuberculosis (EBTB) lesions?.

more likely to be useful in the earlier stages of EBTB
when hypersensitivity is the predominant mechanism.
They are not likely to be helpful in advanced cases when
extensive fibrosis is present. Before corticosteroids are
given adequate antituberculosis chemotherapy should
have been started. The usual dose of corticosteroids
is 40-60 mg daily for 4-6 weeks, tapered gradually
over the next few weeks?%. The steroids may acutely
reduce bronchial narrowing and reduce the extent of
poststenotic lung damage. They may also reduce the
long term evolution of high-grade bronchial stenosis®.
Verhaege et all demonstrated resolution of EBTB with
submucosal methylprednisolone injection®. Rikimaru
showed that healing time of ulcerous lesions was shorter
and bronchial stenosis was less severe in patients treated
with aeresol streptomycin and dexamethasone*.

A major issue in the treatment of EBTB is evaluation of
bronchoscopic findings during treatment. The therapeutic
outcome of each type of EBTB can be predicted by follow-

up bronchoscopy during the initial three months, with
the exception of the tumorous type. The tumorous type
may show diverse progress and unexpected changes.
The evolution of the lesions is complicated and stenosis
may develop at a later time. CT may also be very useful
in the evaluation of bronchial stenosis or obstruction',
In tumorous type bronchial stenosis, the prognosis is
grave if the condition is not treated aggressively. Laser
resection or electrosurgery may be performed to
prevent further stenosis?#'. If the fibrostenosis is long
an endobronchial stent can be placed after balloon
dilatation, which is only a temporary mesasure. In the
caseating, oedematous and tumorous forms of EBTB the
therapeutic results of stent placement are poor because of
severe inflammation. Dumon stents are appropriate since
removal or placement is always possible. Ultraflex stents
should not be used because their removal is difficult*.
Restenosis due to granulation tissue is treated by laser
or electrocoagulation. Stents may be removed one year
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after placement. In granular, ulcerative or nonspecific
EBTB significant bronchostenosis does not develop.
Laser resection and surgery are the gold standard for the
treatment of bronchial stenosis and long term appropriate
antituberculosis treatment should be administered for
nine to twelve months to prevent restenosis3¢.

CONCLUSIONS

The diagnosis of EBTB depends on the presence of
specific endobronchial inflammatory lesions and culture
of mycobacterium from bronchoscopic samples. The
treatment strategy should be individualized according
to the presumptive natural course of the subtype of
EBTB detected on the initial bronchoscopic examination.
The desired therapeutic outcome of EBTB is healing
without significant sequelae. At the other extreme,
the other possible end point is stenosis and bronchial
obstruction. All subtypes fall between these two end
points and may transform or progress into other subtypes
during treatment. The extent of disease progression and
formation of granulation tissue determine the critical
point between these two end points. Bronchial stenosis
occurs if the disease progresses beyond this critical point,
and therefore early diagnosis and prompt treatment
of EBTB is important to minimize or prevent bronchial
stenosis. Bronchial stenosis may occur despite effective
antituberculous treatment. The role of steroids in the
prevention of bronchostenosis is controversial.

The therapeutic outcome of each subtype can be
predicted by bronchoscopy in the initial three months. The
evolution of the tumorous subtype is usually complicated
and severe bronchostenosis may develop. In such
patients, aggressive treatment should be performed
before the stenosis becomes irreversible and long term
follow-up is advisable. Bronchoscopy is mandatory
not only for the initial diagnosis but also for follow-up
and to prevent bronchostenosis. Spiral CT may also
be very useful in evaluating bronchial lesions such as
stenosis or obstruction and detecting bronchiectasis.
For the treatment of bronchostenosis that has already
developed interventional therapeutic modalities such as
electrocautery, laser therapy or stent insertion should be
considered. Drug treatment should be given for active
inflammation before interventional procedures and should
be continued for a minimum of three months to prevent
recurrence. Laser photoresection and electrosurgery are
other effective treatment modalities for tuberculous
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bronchial stenosis. Surgical resection may be indicated
in subjects unresponsive to interventional bronchoscopic
treatment. Bronchoplastic surgery is performed for tracheal
or major bronchial strictures in order to preserve lung
function. Appropriate antituberculous treatment should
be given for at least nine months to prevent recurrence
or restenosis in such patients.
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NEPIAHWH. H ouyyevnc Bpoyxoolco@ayIK EMKOIVWVia QVEUPIoKETAL
ondvia og evnAikoug, kat Suvatal va odnynoel o€ UTOTPOMALOVOEC
avanveUoTIKEG AOIWEELG, O1 OTTOIEC UTTOPE( VA EXOUV WG ATTOTENET A
™V epgpavion Bpoyxektaciwv. Ta‘tumorlets’ eviomifovrat cuviifwg
Sim\a o€ ouAWAN 10T6 oL SnpouPYRONKe Adyw Aolpwewv. Ma-
pouataloupe pia mepinTwon Kapkivoeldoug mou mepIBAailetal amo
‘tumorlets’kal avakaA0@Onke Tuxaia katd tn Sidpkela emépBaong yia
TNV AVTIPETWTION BPOYX00IC0PAYIKNG EMKOVWVIAG O€ pia yuvaika
nAiag 65 eTwv. Mvevuwy 2008, 21(3):246-249.

EIZATQrH

H ouyyevri¢ Bpoyxoolco@ayikr emKovwvia amoTeAei oTmavio elpnua
o€ gevnAikoug. H oupmtwpatoloyia gival cuvriBwe UTTOUAN Kal evdéxeTal
va ekONAWBEl 0TOUC EVNAIKOUG UTTO TN LOPPH UTTOTPOTIWV AVATTVEUCTIKWV
AolpwEewv.!

Ta ‘tumorlets’ avTioTolxoUV 0€ VEUPOEVOOKPIVIKEG UTIEPTTAACIEC Kal
BewpoulvTal To apyiké otadlo avamtuéng Kapkivoeldoug.

Mapouctaloupe TNV MEPIMTWON Hiag yuvaikag nAikiag 65 TV Ye ouy-
YEVH BpOoyx0ooloo@ayIKr TMIKOVWVIa Kal évav TUTTIKO KapKIVOELSr) OyKO
mou mepIBaAAetal and ‘tumorlets’ kat avakaA@Onke katd tn Sidpkela
emdiépOwong Tou cuplyyiou.

ANAOOPA NEPIZTATIKOY

Tuvaika nAIKiag 65 eTwv MPOCHABE 0TO TURKA UaC To 2003 € CUPMTWHA-
Tohoyia SucTvolag, Tou cuvodeudTaV ATO £VTOVO PBriXa LETA TNV KATATTOON
TPOPAC KAl ISIAITEPWC UYPWV. TO ATOUIKO AVAPVNOTIKO TNG TTEPIAAUPave 4
EMEIOOSIA TIVEUHOVIAG, TO TPWTO O€ NAIKIA 22 £TWV, KAL TO TEAEUTAIO OTNV
nAia Twv 53, ue ouvodd alpudénTuon, To onoio BewprOnke amotéleoua
Bpoyxektaoiwv Tou delov katw Aofou (RLL). H olcogayookdmnaon mou
mpaypatonoifnke otnv nAkia Twv 37 dev amokdAue kdamota umeBu-



PNEUMON Number 3, Vol. 21, July - September 2008

vn maBoloyikr) ovtdTNTa. Ta ACPUKTIKA CUPITWHATA
€VTABNKav PETA TNV NAKia Twv 53 Kal 2 PAVES TPV amd
TNV MPOCEAELON OTO TUAMA Mag gixav yivel ISlatépwg
EVOXANTIKA.

Katd tn didpkela tng voonAeiag, n afovikr Topoypa-
@ia Bwpakog avédeiée Bpoyxektaoieg otov 6616 KATW
Aof0. H olco@ayo-yaoctpookomnon amokAAUYE pia o
o€ andéotaon 30 cm and ta dovtia (Eikéva 1), evw To
olocopayoypa@nua avédelfe emkolvwvia peTall Tou
oloo@Aayou Kat tou Bpdyxou (Eikéva 2).

EIKONA 1. Ocog@ayookénnon. Ta pavpa Békn deixvouv o
0l00PAYIKO OTOUIO TOU GUPLYYiou. (Owpakoxelpoupyikn KAvIKR
latpikng Zxohng Mavemotnuiov ABnvv)

EIKONA 2. Owogayoypagia. To faplovxo oklaypa@ptkod Si-
€108Vel 01O BpoyxIKO GévTpo. (Bwpakoxelpoupylkr KAVIKNA
latpikig ZxoArig Mavemotnuiou ABnvwv).
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Katda tnv emépPaocn mou akolouOnoe (€€t mdyia
Bwpakotopr), mapaockeudoTnke oupiyyto 3 x 0.5 cm
(Etkova 3), To omoio £ekivouoe amd Tov olooPAyo Kal
KatéAnye oTo péco tou Se€lov Katw Aofou. To olcopayikd
AKPO amoAlvwOnKe Pe TN XPNOLUOTIOINCN CUPEATTTIKOU
EVW TO AANO AKPO aalpéOnKe en bloc Ye TTVEULIOVIKO
TAPEYXUHA AOYW BPOYXEKTACIWV.

H maBoAoyoavaTtopiki LEAETN TOU TTAPACKEVACATOG
£€6e1€e Mg N emKowvwvia fTav cuyyevig (BAevvoydvog
Kal n puikn otolBada mpooopoialav o€ AuTéC TOU Ol-
COPAYOU), EVW TO TIVEUHOVIKO TTApEYXUpa TepIAapfBave
BpoyxekTaoieg kal PIkpo-amooTApaTa Kabwe Kat pia
VELPOEVOOKPIVIKN veommhaaia Stapétpou 1 cm pe xapa-
KTNPIOTIKA KAPKIVOEIGOUG Tou TiEpIBaAAdTaV amod ‘tumor-
lets’ kal £QTave £WG TA XEIPOUPYLKA Opla. XTN CUVEXELD
akoAoUONGoE AoekTopN e AepPAdEVIKO KaBaploud. Agv
EVTOTTIOTNKAV AEUPASEVIKEG LETAOTATELC, TTAPA HOVOV
‘tumorlets’ 0To MveupovIKO TTapéyxupa mou e§aipébnke. H
aVOOOIoTOXNHIKN avaluon avéSeI€e Tn VEUPOEVOOKPIVIKN
@UON TOU VEOTTAAOHATOC (BETIKO 0TN XpwHOYKpavivn Kal
OUVATTTOPUGIVN) KaL TNV TTOAD apyr} avanTtuén tou (cmavia
BeTikd 010 Ki-67) (Eikova 4a kat 4).

2YZHTHZH

Bpoyxooicopayikn emkoivwvia: H Bpoyxoolcogpa-
YIKHA EMIKOWVWVIa UITOPE( va gival GUYYEVAG i EMIKTNTN Kat
va SdlayvwaoTei o€ omoladnmote nAIkia. Xtoug evnAikoug
0 €miKTNTOC TUTTOC OYeileTal ouvnBwC o€ KakonO«la,
Moipwén n Tpavpa*. H ocuyyeviig Bpoyxoolcopayikn

EIKONA 3. To oupiyylo TnG BpoyX0o-0100@QayIKn¢ EMKOVWVIag
o€ SlEYXELPNTIKA QwToypagia. (Owpakoxelpoupytkn KAVIKA
latpikAg ZxoAri¢ Mavemotnpiou ABnvwv).
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EIKONA 4. a. Tumorlets Kat urrepIAAGTIKA VEUPOEVOOKPIVIKA
KUTTapa emi T¢ Paciknig embnAiakng otolddag evég ava-
TIVEUOTIKOU BpoyxIoAiou. AVOCOIGTOXNUIKY MEAETN E XPWHO-
yKpavivn. B. loToAOYIKI| TOUA TOU GUPLYYIOU TTOU ATTOKAAUTITEL
BAevvoyovo, éow pUikr oToIRASA OTIWE OTOV OLCOPAYO LIE TTO-
NoTiBo mhakwdeg emOnio, é€w puikn oTolBada Kat opoydvo
XITwva. Xpwon apatouiivng nwaivng. (OwpakKoxeipoupyIkn
KAvikR latpikig ZxoAi¢ Navemotnuiou ABnvwv).

ETIKOWVWVia 0TOUC EVNAIKOUG givarl 1d1aiTepa oTIAVIA, EVW
Aiyeg eival ol oXeTIKEC avagopég otnv diebvn BiBAloypagia.
MaBoloyoavatouikd Bewpeital cuyyevng éTav To oloo-
@AYIKO TUAMA TNG emevdUeTAL arrd TTOAUOTIBO MAAKWEEC
emOnAio, umootnpiletal amd xahapd cuvSETIKS 1I0TO Kal
TO €€WTEPIKO TOiIXWHA aTmOTENEITAL ATTO AEIEC PUTKEG iVEC.
To 1966 o1 Braimbridge kat Keith® mpotevav tnv akddoudn
Ttadivéunon yla ta Bpoyxoolco@ayikd ocupiyyla: (1) Tmog
|, olco@aylkn MPOCeKBOAN Ue cupiyylo otnv andAnén
g, (2) Tumog ll, Bpaxv cupiyylo mou cuvdéel dpeca
TOV 0100(pAY0 e TNV Tpaxeia, (3) Tumoglll, cupiyylo mou
ouVOEEL TOV 0100PAYO PE KUOTN 0g Aof30 Tou Tvelova,
N oTola 0T CUVEXELD ETIIKOIVWVEL e BpOYXO, (4) TUTIOC
IV, cupiyyto to omoio KaTaAnyel og amdAuua.

Kupiapxa cuuntwpata ivat o fAxag HeTA amod Ka-
TATTOON LYPWV, i} TTAPOUGIA TPOPWV 0Ta TITUEA. Tuxvd
ekdnAwvovTtal umoTPomAloUCEG AVATTVEUCTIKEG AOIUW-
&eig, aipdmTuon Kal acagry, pn-e81kd cuunmtwuata and
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TO YOO TPEVTEPIKO. H nAkia évapéng Twv CUPMTWHATWY
molkikel kat n Sidyvwon Tibetat cuvrBwg 6Tav Ol EMIITAOKES
mov epgavifovtal amaitouv laTPIKN mapakohovbnon. H
OIAPKELD TWV CUPMTWHATWY OXeTI(eTAL e TNV NALKIA TOU
a06evoUC KATA TNV EPPAVION TWV TTIPWTWV EKSNAWCEWV'.
YNApxXouv apKeTEC BEWPIEC Y1 TO UNXAVICUO LE TOV OTTOIO0
emnpedletal n SIAPKELA TWV CUPITTWUATWY. MeTadw au-
Twv avrikouv: N ‘BaABida’ (flap valve) tou BAevvoyovou
TOU 0100QAYOU, O OTIACKOG TOU HUIKOU TOIXWHATOG TOU
ouplyyiou Kal n ywviwaon Tou cupplyious,

H diayvwon tiBetat pe To o1co@ayoypd@nua He Xprion
Baplouxou oklaypa@ikol® To oToio Kal EI0EPXETAL OTO
Bpoyxikd dévtpo péow Tou olcoPayikol oTtopiou'. H
Bpoyxookdmnon kat n Bpoyxoypagia iowg odnynoouv
o€ 81dyvwon aAAd Sev amotelolv PéBodo ekAOYNC.".
H afovikr Topoypagia gival xpAolun yla T TTPOEYXEL-
pntikf didyvwon cuvunapxouowv maBrioewvs. Itnv
TEPIMTWOoN pag 1o cupiyylo SlayvwoTtnke pe Tny Boribeia
0100(pAYOCKOTNONG, EVW TO oloopayoypdgnua avédeiée
NV EMKOWWVia HE To BpoyXIKo dévTpo, Kal n aovikn
Topoypagia £6ei&e pdvo PpoyxeKTaaied.

‘O\ol Ol CUYYPAYPEIC CUVIOTOUV TNV XEIPOUPYIKN ETL-
810p0Bwaon Tou cuplyyiou® pe TNV amoAivwon Kat Twv
U0 oTtopiwy, i TN SlaTour} Tou cUPLYYIoU®, APAIPWVTAC
TaUTOXPOVA KABE TUrpa TpoofePAnuévou 1oToU'.

Tumorlets: Ot veupoev&oKpIVIKOi OYKOL TOU TIVED-
pova TTEPIAAUPBAVOUV TO HIKPOKUTTAPIKO KAPKIVO Tou
niveUpova (SCLC), To eyaAOKUTTAPIKO VEUPOEVOOKPIVIKO
kapkivwua (LCNEC), Ta kapkivoeldr| (Tumiké Kal Aturo),
Ta ‘tumorlets’, kat Tn veupoevOoKpIvIKY umepmAacia. Ot
mpoavapepBévTeg dykol Bewpeital Tw¢ avrikouv otnv
i61a katnyopia epocov eppavifouv Kovd veupoevdoKpl-
VIKA XOPOKTNEIOTIKA. H BETIKI avoooioToXNUIKN XpWwon
yla tov Bupeoeldikd mapdyovta-1 G€ UIKPOKUTTAPIKO
KapKivo Tou mveupova (SCLC), Kal HEYAaAOKUTTAPIKO VEU-
poevSoKkpVIKO kapkivwua (LCNEC), aAAd éxt og AANoug
VEUPOEVOOKPIVIKOUG OYKOUG, UTTOSNAWVEL TO SIAPOPETIKO
apxéyovo Kuttapd touc (stem cell). EmmpdoBeta, n ma-
pOoUCIia VEUPOEVOOKPIVIKNG UTIEPTIAAGIAG QaivETAl TTWG
ATTOTEAEI TTPOVEOTTAACUATIKN KaTdoTaon mou oxeTieTal
M€ KAPKIVOELSN 1} ‘tumorlets’.

Ta ‘tumorlets’ moTeveTal TWG TIPOEPYOVTAL amd Ta
kuttapa Kultschitzky’ kat meplypdgovtal wg Aemtég moA-
AamAéc SIOKPITEG E0TIEG VEOMAAOHATIKWY KUTTAPWVE,
2TO TIVEUMOVIKO TTAPEYXUMA UTTOPEL VO EUPAVIOTOUV
€mi oUAWV o1 omoieg Mpoékupav amd PPoyXEKTATIES I
AMec pAeypovwdelg e€epyaciec. Mmopouv emiong va
EVTOTIOTOUV TIEPIBpoyXIKG, SinBwvTtag Bpdyxoug Kal
BpoyxioAia, petall Aeppadévwv® Kal TTEPIPEPIKOTEPA
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oToV TVeUPOVAd. XTn SIKn pag mepintwon Ta ‘tumorlets’
Atav mMoAAATAA Kat TTePIEBAAAV Eva KAPKIVOEIDEC, EVW NTAV
EVTOTIIOUEVA OTO BPOYXEKTATIKO TIVEUMOVIKO TIAPEYXUA,
TO oroio amoTéAecs 0To MAPENDSV TTepLox AOLUWEEWY
ASyw NG mapouaciag Tou cuplyyiov. Qotdco ‘tumorlets’
EVTOTTIIOTNKAV KAl OTO EVATTOMEIVAV TR A Tou AooU TTou
e€ap€OnkKe xelpoupyIKa.

H xelpoupyikn mpooméhaon Twv KapKivoeldbwy Bpi-
OKETAL aKOMA Ut ou{Tnon. H eméupaon pmopei va sivat
AULYWE CUVTNENTIKR?, Kal va akoAouBeital amo evdehexn
lATPIKA TapakoAouBnon, fj va TPAyHATOTIOLEITAl W ETTH
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kakonOelag kat va mephapPavel emnpooBetn Aeppade-
VEKTOMN AOyw mOavwv petactacewv'®". H cuvomapén
Twv ‘tumorlets’ kal Twv KapKIvoeldWV éxel 18laitepn on-
paoia wg mpog TNy emPiwon'. Ztn Sk pag mepimtwaon
nipaypatomnolifnke emavenéuBacn (AoekToun) Kal upug
AeP@adeVIKOC KOBAPIOPOC. ZrHEPQA, 18 UAVEC META N
aoBevng 6ev vooei Kal gival ENeUOEPN CUUMTTWHATWV.
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SUMMARY. Congenital broncho-oesphogeal fistula, found rarely
in adults, can lead to recurrent pulmonary infections, which in
turn result in bronchiectasis. Tumorlets are usually found close
to pulmonary scars due to infections. The case is presented of a
carcinoid surrounded by tumorlets found by chance during repair
of a broncho-oesphogeal fistula in a 65 year-old woman. Pneumon
2008; 21(3):250-253

INTRODUCTION

Congenital broncho-oesophageal fistula in adults is rare. The symptoms
are usually insidious in onset and the fistula may present with recurrent
pulmonary infections'.

Tumorlets probably represent neuroendocrine proliferation and are
considered to be the initial stage of carcinoid development?.

The case is presented of a 65 year-old woman with a congenital broncho-
oesphogeal fistula and a typical carcinoid surrounded by tumorlets discovered
during repair of the fistulous tract.

CASE PRESENTATION

A 65 year-old woman was admitted in 2003 with sensations of suffocation
accompanied by intense cough upon swallowing food, which was worse
with liquids. Her symptoms began at the age of 22 years and her medical
history included four episodes of pneumonia, the first at age 2% years
and the most recent at 53 years, with haemoptysis diagnosed as being
due to bronchiectasis of the right lower lobe (RLL). Oesophagoscopy at
the age of 37 years indicated “no disease”. The symptoms of suffocation
intensified after the age of 53 years, and 2 months prior to admission had
become excruciating.

During hospitalisation chest computerized tomography (CT) showed
bronchiectasis of the RLL. Oesophagogastroscopy revealed a foramen 30
cm from the teeth (Figure 1) and subsequent oesophagography clearly
showed communication between the oesophagus and the bronchus
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(Figure 2).

Surgical treatment was decided. Following right
thoracotomy the 3 x 0.5 cm fistula was isolated (Figure
3), starting from the oesophagus and ending at the
medial basal segment of the RLL. It was divided from
the oesophageal end using a stapler while the other end
was removed en bloc with lung parenchyma affected by
bronchiectasis.

Histopathological examination demonstrated that
the fistula was congenital (with mucous and muscular

Figure 1. Oesophagoscopy: Black arrows show the oesopha-
geal orifice of the fistulous tract. (University of Athens Medical
School Thoracic Surgery Division).

Figure 2. Oesophagography. Barium from the oesophagus
penetrates into the bronchial tree. (University of Athens Medical
School Thoracic Surgery Division).
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Figure 3. Thefistulous tract has already been isolated. (Univer-
sity of Athens Medical School Thoracic Surgery Division).

strata as in the oesophagus), and that the surrounding
lung parenchyma contained bronchiectasis and micro-
abscesses plus a neoplasmatic neuroendocrine tumour
1 cm in diameter with the characteristics of a carcinoid,
surrounded by tumorlets, reaching the excised margins.
This finding warranted lobectomy with lymph node
resection. None of the excised lymph nodes showed
metastasis, but many tumorlets were found in the
excised lung parenchyma. Immunohistochemical analysis
demonstrated the neuroendocrine nature of the neoplasm
(positivity to chromogranine and synaptophysine) and
a pattern of very slow growth (rare positivity to Ki-67 in
many sections) (Figure 4a and 4b).

DISCUSSION

Broncho-oesophageal fistula: Broncho-oesophageal
fistula can be congenital or acquired and may be
diagnosed at any age. In adults the acquired type is usually
due to malignancy, infection or trauma3*. Congenital
broncho-oesophageal fistula is very rarely diagnosed
in adults and infrequently reported in the international
literature. A fistula is considered to be congenital when the
oesophageal segment is lined with stratified squamous
epithelium supported by loose connective tissue and
when its outer wall is made up of bundles of smooth
muscle fibres'. In 1966 Braimbridge and Keith® suggested
the following classification for broncho-oesophageal
fistulas: (i) type |, oesophageal diverticulum with a large
osteum and a fistula at the tip; (ii) type Il, a short tract
running directly from the oesophagus to the bronchus
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Figure 4. a. The rim of the neuroendocrine tumour, tumorlets
and hyperplastic neuroendocrine cells next to the basal epi-
thelial layer of a respiratory bronchiole. Immunohistochemical
expression of chromogranine. b. A histological section of fistula
revealing mucous and muscular strata like in the oesophagus
with stratified squamous epithelium lining the mucous mem-
brane and outer muscolaris and adventitia. Haematoxylin and
eosin staining (University of Athens Medical School Thoracic
Surgery Division).

or the trachea; (iii) typelll, a fistulous tract connecting
the oesophagus to a cyst in the lobe of the lung, which
in turn communicates with the bronchus; (iv) type IV, a
fistula that runs into a sequestrated segment orlobe.
The predominant symptoms of a fistula are cough
upon swallowing liquids or the presence of food in the
sputum'. Recurrent respiratory infections, haemoptysis
and vague non-specific gastrointestinal symptoms may
also present. The age of onset of symptoms varies, and
the fistula is usually diagnosed when complications arise
that require medical attention. The duration of symptoms
and the type of bronchus affected are correlated with the
patient’s age at first presentation of symptoms'. There
are various theories as to the mechanisms influencing
the duration of symptomes, including a flap valve of the
oesophageal mucosa, spasm of the muscular layer of
the fistulous tract, and the degree of obliquity of the

[INEYMQN Tetxoc 30, Téuog 210¢, lovAiog - Zemtéufpiog 2008

fistulous tract®®.

Diagnosis is confirmed by oesophagography using
diluted barium® which penetrates the bronchial tree
through the oesophageal orifice'. Bronchoscopy and
bronchography may provide diagnosis but are not
the preferred option'¢ CT is useful for preoperative
diagnosis of other coexisting diseases®. In the case
described the fistula was diagnosed by oesophagoscopy,
while oesophagography demonstrated the abnormal
communication with the bronchial tree and CT scan
showed only the bronchiectasis.

Allauthors believe that the best treatment is surgical
correction of the fistulous tract'® suturing both ends, or
dividing the fistula®, with removal of every damaged
part of the lung'.

Tumorlets: Neuroendocrine lung tumours include the
small cell lung carcinoma (SCLC), large cell neuroendocrine
carcinoma (LCNEC), carcinoids (typical and atypical),
tumorlets, and neuroendocrine hyperplasia. These
tumours are considered together since they share certain
characteristics reflecting their neuroendocrine nature.
Positive immunostaining for thyroid transcription factor-1
in SCLC and LCNEC, but not in the other neuroendocrine
tumours, suggests their origin in a different stem cell.
Some types of neuroendocrine cell hyperplasia appear
to represent a preneoplastic condition associated with
carcinoid or tumorlets®.

Tumorlets are believed to derive from Kultschitzky
cells’ and appear as minute multiple discrete uniform
nests of tumour cells®. In the lung parenchyma they can
be found close to scars resulting from bronchiectasis or
other inflammatory processes. They may also be located
in peribronchial sites, obliterating small bronchi and
bronchioles?, in hilar lymph nodes® and even in the
peripheral lung®. In the case presented the tumorlets
were multiple, surrounding a carcinoid and located in the
bronchiectatic lung parenchyma, which had previously
been a site of inflammation due to the presence of
the fistula. However, tumorlets were also found in the
remaining part of the excised lobe.

The surgical approach for carcinoids is still under
debate. The operation can be fairly conservative®,
followed by close medical supervision, or performed as
for malignancy, which involves the additional resection
of lymph nodes due to possible metastases'®'. The
coexistence of tumorlets and carcinoids has a significant
bearing on disease free survival'. In view of this the patient
underwent lobectomy with extensive lymphadenectomy.
She remained well and free of disease 18 months after
surgery.
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MEPIAHWH. Neplypagetat mepinmtwon yuvaikag, 39 ETWV, n Kamnvi-
oTplag, N Omoia TTPOCHADE OTO TUR LA EMEYOVTWV TEPIOTATIKWV yid
Owpakiko ayoc aipvidiag évapéng kat dvomvota atnv komwon (HI/1V).
Ano tnv KNIVIKN €£€TA0N TOU AVATTVEVOTIKOU GUOTIHATOG TIPOEKUYE
peiwon avanvevoTikov YlBupicpatog oto 6£€16 nuIbwpdkio. H
aktivoypagia Bwpaka £de1§e nvevpobwpaka de€1d, v n aovikn
Topoypagia (CT) Bwpakog €6¢1€e: a) ekteTapévo mvevpuoOwpaka
6e€100 nveupova, B) atelektacia Tov 6100 KATW MTVEUOVIKOU
Aofov, y) moANamA£G TVEUOVIKEG KUOTELG O OAN TNV €KTACH TWV
TIVEUPOVIKWV TeSiwv, ) mayuvon Tou S1apeGoU TVEUHOVIKOU IGTOU
OTOV apIoTEPO KATW AoBd Kat aTn YAwaoida, €) mepipepikd olidia ota
omicOia facikd nvevpovika media, oT) peETATOMON pEcoBwpaKiov
aplotepd. H lkéva mov mapatnpeital ivat suppatn pe Tnv umapén
Aepgayyeioheiopuopdtwon (LAM). AeSopévwv Twv AITEIKOVIOTIKWV
gupnuatwv Kail TG KAvIKNG umroyiag yia LAM n acBeviig umeBAROn
o€ avolkth Bloyia mvelpova, n omoia TeKpnpiwae tn didyvwon. H
LAM givan pia omd@via véoog Tou avanveuoTIKOU GUGTHATOG, N OToia
AaVRKEL OTIC SIANETEG TIVEVUOVOTIAOELEC KOl UTTOPEL VO EUPAVIOTEI
&ite oav povipng veoog (S-LAM) gite péoa ota mhaiota tng olwdoug
okApuvaong (TSC). AkoAouBei n mapouaiacn TG OTMAVIAG AUTHG
nepintwong katmapdAnAa yivetat avackomnon tng pipAioypagiag
yla tn vooo. Mvevuwyv 2008, 21(3):254-263.

EIZATQrH

H LAM gival ommavia véoog n omoia mpooBANel oxeOOV ATTOKAEIOTIKA
TIC YuvaiKeg, Katd tn S1dpKela cuvhOwWE TNG AVATIAPAYWYIKNE TOUG NAIKIAC
(010 90% TWV TIEPITTTWOEWV) KAl UTTOPE( va eppavioTei eite oav S-LAM eite
péoa otamiaiota tng TSC2. H vooog KANPOVOEITAL KATA TOV QUTOCWHATIKO
ETKPATOUVTA XAPAKTPA 0TO 30% mepimou Twv mepmTwoewv. Mpoofdaiel
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KaTtd mpooéyylon 5 éwg 7 dtopa avda 100.000 petadu
Bpe@IKAC Kal TTPWIUNG EPNBIKAG NAIKiag, aveéaptnta amo
TNV QUAR Kal To QUAC>#, OL yeveTIKEG SlaTapayég Tng TSC
glval yvwoTég kal £xouv avoiel Tov Spodpo otny épeuva
¢ maboyéveong tng LAM*S,

MNMaBoloyoavatouikd xapaktnpifetal amo yn veo-
TAQOHATIKA avénon (UepmAaoia) dTumwv Agiwv PUTKWV
KUTTAPWV OTOV MVEUOVA YUPW Ao TOUG agpaywyoug,
Ta alpo@OPaA ayyeia Kat Ta Aeppayyeia, n omoia odnyei
OTO OXNMATIOUO SIAXUTWV KUOTIKWV BAABWV UE Guvo-
06 anoepaén agpaywywy, v cuxvd mapatnpouvTal
unotpomalovta enelcodia mveupoBwpaka Kat Xuho-
Bwpakad'’. Av Kal N vOoog eugavifeTal To cuxvda otn
Bwpakik KOINOTNTA, Ol AeUPaSEVEC TNG KOIAIOG KAl TNG
TIUENOU UTTOPE( EMIONG VA CUUUETEXOUV EVW TA VEPPIKA
ayyetopuoAimwuata (AML) mapatnpouvtal oto 50%
Twv aoBevwv'’8, To Teheutaio elpnua €xel 0ONYRHOEL TNV
€peuva yia tnv LAM oTtn HEAETN TOU CUUMMAEYUATOC TNG
TSC ¢ omoiag Bewpeital 611 anotelei cuvumapyouoa
voooloyikn ovtotnta®*’. H TS gival pia ToAUCUOTNUATIKNA
KANPOVOUIKK VOOOC TTOU OPEIAETAL O€ YEVETIKN avwUaAia
Kall TTPOKAAE( Oykou¢ (apapTwpata) og Siagopa dpyava
Tou owpatoq. H vooog xapaktnpiletal, otnv mARPEN
popon t™C, and BAABeg Tou Sépuatoc (ayyelovwuata),
TOU KEVTPIKOU VEUPIKOU CUOTHHATOG KAl TWV 0QOaAUWY
(Yhowwpata), tne kapdide (papSdopuwpata), Twv MVEUUO-
VWV (IVOAElOUWHATA), TWV VEQPWV (AML) Kat Twv 00TWV
(pevdokuoTelc). Mapouatdletal pia evdlagépouaoa Kal
ondvia mepintwon TSC - LAM kat mapdAAnAa yivetat pia
ouvToun avaokomnon tng diebBvoug BipAoypagiac.

MEPIFTPA®H NEPINTQXHX

Mpokettal yia yuvaika, 39 eTwv, un Kanviotpla, n omoia
TPOONAOE OTO MVEUUOVOAOYIKO LATPEID TOU TUAMATOG
EMEYOVTWV AITIWUEVN Bwpakikd Aiyog alpvidlag évap-
&n¢ kat duonvola otnv kéTwon (II/1V), cupnTwuata Ta
omoia apxloav anoéd 3wpou. AT TO ATOUIKO AVAUVNOTIKO
npoékuPpe AML Se€lo0 veppou, To omoio apalpédnke
XELPOUPYLKA TIpIV ammo 12 xpovia Kal aAAEPYIKN pviTida.
ATIO TO YUVAIKOAOYIKO LATPIKO IOTOPIKO TTpdeKLYPay 3
KUNOELC Kal 3 TOKETOI (1987, 1988, 2004). ATt TNV KAWVIKH
e€étaon SiamotwOnkav: Aptnptakn Migeon: 125/85 mm
Hg, ©:36,4° C, Sa0.: 97%, Z@U&eic: 112/min. To HKT ébeiée
@AeBokopPikn Taxukapdia. Aé tnv KAvIKA e§€taon
TOU QVATIVEUOTIKOU OUOTHUATOG TIPOEKVYE PEiWON TOU
avamveUOTIKOU PiBupiocpatog oto de€1d nuibwpdkio. H
KAWIKN e€€taon amd ta undéAolrma CUCTAATA XOPAKTH-
piotnke apxikd oav uaotoloyikr. H puuativoavtidpaon
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Mantoux rjtav 0,0 mm. O é\eyxo¢ Twv agpiwv aipatog
ntav euololoyikoc (Fi0, = 21%, pH= 7,39, PO,= 88 mmHg,
PCO, = 42 mmHg, HCO3 = 24 mEq/L, Sa0, = 97%).0
EPYAOTNPIOKOG ENEYXOC, AMATOAOYIKOC KAl BIOXNMIKOC,
NTAv QUOIOAOYIKOG. ATIO TOV OTIEIKOVIOTIKO €AEYXO, N
akTivoypagia Bwpaka £deiée ikova mvevpobwpaka
otov 8&€16 mveupova. H aéovikn Topoypagia uPnAng
gukpivelag (HRCT) Bwpaka ameIKOVIOE: Q) EKTETAUEVO
nveupoBwpaka §e€lov mvelpova, B) atehektaoia otnv
TIEPLOX I TOU €0W TUAMATOC TOU SEEI100 KATW TTVEUOVIKOU
AoBov, y) Sidomapteg MOANATIAEC TTIVEULIOVIKEC KUOTELG
ME AeMTO TOiXWHA TTOU KaTavéovTal o€ OAn TNV €KTacn
TWV TIVEUUOVIKWV TESIWV apgoTtepOmAeupa, §) TOTTKN
TIAXUVON TOU SIAPECOU TIVEULOVIKOU IOTOU OTOV ApLOTEPO
KAtw Ao o kat otnv yAwooida, €) pikpd meplpepikd olidia
ota omioBia Bactkd mveupovika Tedia, OT) PETATOTMION
pecoBwpakiou aplotepd. H elkdva mou mapatnpeital
givat oupPatn pe Tnv umapén LAM (Ewkoveg 1, 2, 3). Ztnv
aoBevry TomoBeTBNnke BWPAKIKOG CWANVAG PE OKOTIO
TNV €KTTTUEN TOU TTVEUPOVIKOU TTOPEYXUMATOG KAl TNV
amokataotacn Tou mveupobwpaka. Metd tn Bepaneia
ToU TveLoBwpaKa Kat AapBavovtag urtoyn To IOTOPIKO
TWV VEQPPIKWY AML, aAAd Kal T ATTEIKOVIOTIKA EUpAATA
amn6 v HRCT Bwpaka, n acBevrig umePArin og avolkth
Bloyia mvedpova. TNV 1I0TONOYIKN €££TAON TWV IOTOTE-
payiwv mapouactalovTal UIKPOi KUGTIKOL XWPOL TIEPLOXIKA,
ol omoiol eupavi{ouv e0TiEC UTTEPTIAACIAC ATPAKTOEIS WV
KUTTAPpWV pe avooo@atvoturio HMB(+). H mapamdvw
I0TOAOYIKN €lIKOVa gival cupPath pe LAM (Eikova 4).

META TNV I6TOAOYIKN TEKUNPiIwon TnNg vOoou ako-
AouBnoe MAnPNG eKTipnon Ue pia oglpd e€etdoswy (CT
Aavw Kat Katw Kothiag, MRI eykepdalou, akTivoypagia
Kpaviou) kat {nTrBnke e&€taon kat amd 1atpoug AAAwV
e1dkotNTWV (0@BaAuoloyIKr, deppaTtoloyikn Kal 060-
VTIOTPIKN €€€Taon).

ATd Tov AEITOUPYIKO EAEYXO TOU AVATIVEUOTIKOU Sev
nmpoékuPav maboAoyikd eupripata. To umepnxoypAa@nua
KapPSIAG TAV PUCLONOYIKO.

H CT dvw Kat KaTtw KotAiag amelkovioe: a) AVOUOLOYEVN
oUOTOON TOU VEPPIKOU TTAPEYXUUATOG Kal oToug SUo
VEQPOUC, TTOU oPeileTal o MOANATIAEC £0TiEC Slagpdpou
MEYEBOUG Kal TTUKVOTHTWV OTIG OTTOIEG KUPLOPXEL EKEIVN
Tou Aimwdoug 1oTou. H cupmepipopd Twv €0TILV OTNV
TIPOCANYN TOU OKIAYPAPIKOU Snuloupyei eMiong elkova
avopoloyévelac. H mapamdvw gikéva givat cupBartr he Ty
umap&n AML. B) MapatnpouvTal TOANATIAEG UTTEPTTUKVEG
00TIKEC e0TieC evTOom{duEVEC 0TOUC OTTIOVOUAOUC (KUPIWG
ota omovOUANIKA T6€a), 0TO 1EpG 0OTOUV Kal 6Ta Aayovia
00Td (Eikdveg 5, 6). Ta eupripata autd gival cupfatd pe
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EIKONEZ 1, 2, 3. HRCT Bwpaka, 61ou avadeIKVUETAl EKTETAE-
vo¢ veLoBWpakag Se€1d, Vi) CUVUTTIAPXOULV AUPOTEPOTIAEUPA
S1domapteg MOMATIAEG TTIVEUHOVIKEC KUOTEIS e AeMTO Toixwa
Kat S10(popeTIKO péyeBog Kal KaTd Tomoug mdyuvon Tou Sidue-
00U TIVEUHOVIKOU LoToU. Evtomi{ovtal emiong HIKpA TIEPIPEPIKA
o(ibla ota omioBia Baoika TuRuaTa.
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Eikova 4. AeMTOTOIXWHATIKEG KUOTELC (A) kat 0lidta Slapopwv
SlaoTtdcewv (B) €ival Ta LIOTOAOYIKA XOPAKTNPLOTIKA TNG VOGOU
(X 50).

v unapén TSC. §) Amo ta Opyava TnG avw KolAiag dev
mapatneouvtal maBoloyiKd euprpaTa.

2tnv MRI eykepdhou avayvwpiletal Sidxuta auénué-
vn éVTaon CAUATOC O€ UIKPI €KTAON OTNV UTTOPAOLWON
A€UKN oucia BpeyHaTIKA aplOTEPA N oToia eKTEIVETAL
KATA purikog Tng mupapidikig odou, bev ouvodevetal amd
maBoloyiko epmAouTiopo ri maboloyikr Sidyuon, elkova
oupPatn pe umo@holwdeg apdptTwua TSC.

H o@Balpoloyikn e€étaon €6ei&e tnv UMapén pop-
PWUATOG TTOU TIEPIBAAAETAL ATTO AAW XOpPLloAU®IBAN-
OTPOEISIKNAC atpoiag, To omoio evtomileTal oTNV Avw
KPOTAPIKA TEPIPEPELD TOU He€loU 0pBaAuov. H elkova Tou
HOPPWHATOG €ival AUTA TOU A0TPOKUTTWHATOG (Eikdva
7). H obovTtiatpikn e€étaon £de1€e v umapén SuomAa-
oiag ™¢ adapavtivng og S1apopeg EPIOXEC, KABWC Kal
QUXEVIKEG HIKPEG OTTEG Xwpig TEPNSOVa Ot €va peydio
ap1Buo odovtwv. H depuatoroyikn e€étaon é6¢1€e oud-
Oec pe moANaTAéC uTTepEeYEDEIC PAGBEC (ayyeloivwpaTa)
0TO TPOOWTO Kal €I0IKA OTIC TTAPEIES KAl YUPW ATTO TIG
PIVOXEIMKEG AUAAKEC ap@oTtepOTAEUpa (Eikova 8), kabwg
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Ewkoveg 5,6. CT Kolhiag pe avacluvBeon eikovwy (MPR), 6mou avayvwpilovtal otov aplotepd veppd moAamAéG eoTieg Slapdpou
HEYEBOUG KA TTUKVOTNTAG OTIC OTIOIEG KUPLAPXE EKEivn Tou MmwSoug LoToU. Emiong, mapatnpeital ekoeonuacpévn UAwaon avw mdéAou
aploTePOL VEPPOU, EIKOVA oupfartr pe tnv umapén AML. ATt Ta 00TA TAPATNPOVVTAL UTIEPTTUKVEG OOTIKEC EOTIEC EVTOTII(OMEVES

0ToUC 0TTIOVSUAOUC, OTO LEPOUV 00TOUV, OTA AAyOVIa 00Td, £IKOVA CUMBATA e TV Uapén aMolwoewv TSC.

Eikova 7. Mopewua mou mepIBAAeTal amd dAw Xoploap-
QIBANOTPOEISIKAG aTpoPiag, To omoio eviomi(eTal 0TV Avw
KPOTAQIKN TTEPIPEPELA TOU SELOU 0PBAAUOU.

KOl PN TPAUUATIKO OVUXIKO ayyeloivwua 0To SeiKTn Tou
6e€100 xeptov (Eikova 9). MapatnpnBnke emiong pia mhaka
oaypé otn 6e€1d oouikn xwpa (Eikdva 10).

H aoBevric petd tn Sidyvwon Té0nkKe o€ aywyr) Hovo
pE B2-O1eyépTeC paKPAG SpAONG, UE CAQPN) UTTOKEILEVIKN
BeAtiwon tng SuoTvolag, EVw N TAKTIKI TTOPAKOAOUON-
on ™G avd duo PNAVeG yia duo £€1n €6&1€e otabepdTNTA
TWV AEITOUPYIKWV SOKIHACIWY Kal TWV ATTEIKOVIOTIKWV
evpnudtwv (Eikoveg 11, 12, 13, 14), kaBw¢ emiong Kal Twv
ekbnAwoewv amd dAha cuoTruaTa.

Ewkdva 8. MoAam\ég uneppeyEBelc PAAReC (ayyeloivwpata) oTo
TIPOOWTTO KAl EI8IKA OTIG TTAPELEG KAl YUPW AT TIG PIVOXEIAIKES
QUMNOKEC.

2YZHTHZH

H LAM eivai pia omrdvia véoog n omoia mpooBAAel Tig
YUVAIKEC OXEGOV ATTOKAEIOTIKA, KATA TNV SIAPKELR oUVABWC
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Eikéva 9. Mn TpaupaTIKO OVUXIKO ayYeloivwpa oTov SeiKTn
Tou &elov xeptov.

Ewova 10. MAdka oaypé otn 6€€1d 00@UIKA XWwpPa.

NG avamapaywylkng toug nAkiag37. O uéoog 6pog nAIkiag
évapéng tng vooou sivatta 30 - 45 xpodviac. H eppdavion
™G LAM petd tnv Euunvomnauon givat omavia Kkai 6Tav cup-
Baivel éxel cuoxeTioTEl pe TN AYn Bepameiag opuovIKNG
umokataotaong. Autd odrjynoe otnv unméBeon otin LAM
ennpedletal ) mpokaAeitat amd tn S§pdon opuovwy Kal
OTL T OLOTPOYOVA KAl N AVWUAAN amdvTnon TwV I0TWV
o€ autd iow¢ maifouv kabBoploTikd pdAo otnv maboyévela
™e26. QoT1d00, pepIkEG mepmTwoel; LAM €xouv avagepBei
o€ avdpeg, kabwg emiong kat og maidid, umodnAwvovTtag
0TI N opuoVIKH eMidpacn Sev ival 0 uOVOG TABOYEVETIKOG
mapayovtag. lNa to Adyo auto, SiepguvouvTal Kat AAlol
pNxaviopoi yia tnv maboyévela autng tng vooou. H LAM
givat e§atpeTikd omdvio voonua Kat n cuxvotnTa Ing €ival
1 -2 dtoua 1.000.000 mANBucuo.

TINEYMQN Tetxog 3o, Tépog 210¢, lovAiog - ZemtéuPpiog 2008

Av kat n véoog epgpavifetal mo cuxva otnv Bwpakikn
KOINOTNTA, Ol AepPadéveg TNG KOIAIAG Kal TNG TTUEAOU
UTTOPE( EMiONG VO CUUUETEXOLV Kal Ta veEPPIKA AML mra-
patnpouvTal 0To 50% Twv acBevwve1°,

> & YEPIKEG TEPIMTWOELG N LAM cuvumdpyel pe TSC kat
Sigpeuvdtarl pia mbavry oxéon tng LAM kat tng TSC™,
H TSC ival pia pop@ry ouyyevoug auapTWHATOG TTOU
o@eileTal O€ YEVETIKA avwuaAia kat KAnpovopeital pe
TOV AUTOOWHMATIKO Kuplapxouvta xapaktipa oto 30%
TWV TIEPITTTWOEWV TIEPITTOU, YE (0N EUPAVION Kal OTA
Suo @UAA™. Ot unoAotmeg mepIMTWoelg TSC (60 — 70%)
@aivetal va gival omopadikEg, Xwpig OIKoyeVElaKd 10TO-
PIKO Kal va o@eilovtal o€ yoviSiakr HETANNAEN, OTTwG
mOavov cupPaivel Kal otV acBevi TNG TEPLYPAPOUEVNG
TIEPIMTWONGC, TNG OTToIag Ol YoVei¢ Sev Emacyav amo Tnv
v600. H mdbnon, wotooo, sival Suvatd va ekdnAwvetat
Me Aiya kat af€Bala CUUMTWHATA, WOTE, LEPIKEC POPEC,
n S1dyvwaon va givat moAu SUoKoAN'>". Agv amokAeieTal,
ETIOMEVWG, £VAC aTTO TOUC YOVEIG TNG acBevoug va €maoye
amo Hia ATIa Hopen TG vOoou, n omoia mapéueive adt-
ayvwotn. H mpwipn diayvwon tg TSC gival onuavTiknig
yla TNV mapakoAolOnon Tng vooou, 81T, pE ToV TPOTIO
auTo, evromidovtal £yKalpa CUCTNUATIKEG EKONAWOELG
mou emnpealouv TNV MPOYyvVwWaon Tne, Kal eival duvato va
50000V KAaTAANNAEC CUPBOUAEG GTOUG VEAPOUG YOVEIG yia
NV KANPOVOUIKOTNTA TNG'S. Ta MPpWIKOTEPA CUUMTWA TA,
Ta omoia epgavifovtal, cuviBwg, oTn PPEPIKNA KAl TTPWTN
maudikr nAikia gival ol axpwuikéG KNAideg kat MAGKeg, ot
EMANTITIKEG KPIOEIG Kal N vonTikn kaBuoTtépnon. OLaxpw-
MIKEC KNAIGEC amavToUv 010 40 — 90% TWV TEPIMTWOEWV'®
Kal ATaV To KAWVIKO OnuEio Tou epgaviodnke mpwTa Kat
oTNV aoBevn TNG MEPIMTWONG TTOU TIEPIYPAPETAL AAAG,
OMWC, o€ NAKia 18 eTwV Kal Xwpic va ouvdebei SlayvwoTikd
pe TSC. H TSC xapaktnpiletal amd tnv mapouaia apap-
TWHATWY o€ TOANG Spyava'>™> 18, TTnv mARPn Lopen TN
vdoou mapatnpouvtal BAAPBEC 0To SéPA, OTO KEVTPIKO
VEUPIKO 0UOTNHA, 0TNV KAPSId, OTOUG VEPEOUG KAl OE AANA
Opyava, ol oTToieC oPeilovTal O€ TIEPIOPIOUEVN UTIEPTTAAGIA
TWV KUTTApWV Tou £€w Kal Tou Péoou BAacTikol Sépua-
10¢'%"7, O1 10TOAOYIKEC AANOIWOTELG TTOU TTapaTnPoUVTaAl
otou¢ acBeveic pe veupovikn TSC eival idleg pue auTég
TTOU TTAPATNPOVVTAL 0TOUC 00BEVEIC e S-LAM! 1112151619 H
LAM Bewpeital 6TI amOTENE( TNV TTVEUUOVIKT €KPPACN TNG
TSC21320, 31V mpaypatikotnta, n LAM Bewpeitat emap-
K¢ yia pia mbavn Sidyvwon g TSC, otav epgavifetal
povn TG Kat n Sidyvwon empPefalbveral 6Tav umdpxet
og ouvduaouo pe TOUNAXIOTOV éva akopa deutepeliov
SlayvwoTIKO KpITAPLo (0w gival To veppikd AML). To
yeyovog auté otnpilet tnv Sidyvwon tng TSC - LAM otnv
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Ewkoveg 11, 12, 13, 14. Aidomapteg, MTOMATAEG, TTOIKIAOU LeYEBOUC AETTTOTOIKWUATIKEG KUOTELG OE AUPOTEPA TA TTIVEVHOVIKA TTEdia,
XwpPig avénon Twv KUGTIKWV BAaBwV.

TIEPIMTWON TTOU TTEPLYPAPETAL.

‘Exouv BeomoTei S1ayvwoTIKA KpITtrpla yia T Sidyvwon
Tou cuumAéyuatog Tng TSC kat Stakpivovtal og peiova
Kat ehdocova' 32,

1) MeiCova kpITrpla: a) AyYEIOTVWATA OTO TTIPOCWTIO
1 TAAKA 0TO PETWTO, B) Mn TpaupaTIKG OVUXIKO A TTEPL-
OVUXIKO ivwpa, y) YTopeAavwdelg SepaTIKEG KNAISEC
[mapamavw amno tpelc], §) MAdka caypé, €) MoAhamia
au@IBANoTPoEISIKA ol1Idlakd apapTwuata, oT) OAoww-
&n¢ okAnpuvon, {) Yno-emevOuuatikn okAfpuvon, n)
Kapdlakd papfdopvwpa, pepovwpévo f moANamAS, 6)
LAM, 1) Neppikd AML.

2) ENdooova kpitrpla: a) NMoANamAég Tuxaia kata-
VEUNUEVEC OTTEC 0TNV 0bovTIKN adapavtivn, B) Auap-
Twpatosldeic opBikoi moAUTodeC, y) OOTIKEG KUOTELC,
8) METAVAOTEVUTIKEG YPOAUMUES TNG EYKEQPANIKNG AEUKNAC
ouaiag, €) lvwpaTa Twv oVAWY, 0T) Mn VEQPIKO AUAPTWLIA,
n) Au@IBANOTPOEISIKN axpwHIKr KNAiSa, B) AgpuaTikég
BAABeC TUTIOU KOVQETTI, 1) MOANATTAECG VEPPIKEG KUOTELG,.

H &i1dyvwon TSC Bswpeital B€Pata dTav mapatnpou-
vTal 2 KUpla Kpithpta i 1 Kuplo pe 2 ehdooova, mbavn
otav napatnpolvTal 1 KUplo Kpitrplo He 1 ENacoov Kal
evdexduevn o6tav mapatnpouvtal 1 kKUpLo Kpitrplo 1 2
1l MEPIOCOTEPA EAACOOVQ'62022.23,

H cuyxvétnta nveupovikig ouppetoxg tng TSC giva 1
- 4% ka1 ol a0BEeVEIC L€ TTVEUUOVIKN TIPOCBOAN gival oxe-
S0V amoKAEIOTIKA yuvaikec'* 1224, Ytnv TSC éxouv Bpebei
peTaANGEeLG o€ éva amd ta duo yovidla, oto TSC-1 i oTo
TSC-2 TWV YEVVNTIKWV KUTTAPpWV'1>1625 3TNV aoBeviy
NG MEPLyPAPOUEVNC TTEPIMTWONG SV €yive YoviSIakdC
€Neyxoc. Ta yovidia TSC-1 kat -2 gaivetal 0Tt Aeltoupyouv
OOV OYKOKATAOTAATIKA Yovidla Kal N amwAELd TOUG EXEL
oav amoTENECHA TNV AVATTTUEN AUAPTWUATWY, TIOU gival
KAl TO XOPAKTNPLIOTIKO autAg TnG vooou. Ot epeuvnTég
moTevouy 6Tt N LAM gival pia dtumn pop@n tng TSC012.25,
Mepaitépw épeuva xpeldletal yia va kaboplotei n oxéon
peTa&L Twv Suo autwv dlatapayxwv.
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Khviki) eikova

UMM TWHATA Kal onpeia: Onwc mpoavagépOnke n
ouxvOTNTA TIVEUUOVIKNAG CUUUETOXAG TNG TSC gival <0,1
- 2,3% Kkal ol aoHEVEIG UE TIVEUHOVIKI) CUUHETOXH TNG
vooou gival oxedov amokAEIOTIKA yuvaikes. QOTO00, Ol
aoBeveic auTég Sev epgavifovtal katd Tnv e€étaon Pe
KATTOLO XOPOKTNPIOTIKO YVWPEIoUA. Ta CUUMTTWATA UTTOPET
va gug@avifovtal LV TIC AKTIVOAOYIKEG I AEITOUPYIKEC
Slatapayég, kat undpxel Tavta pia kabuotépnon HeTady
NG Evapéng TWV CUUMTWHATWY Kal TG owoTrg Sidyvwong,
OTWG KOl OTNV TTEPIMTTWON TTOU TIEPLYPAPETA %12, T € ap-
KETEC TTIEPIMTWOELG, N Stayvwon TnG S-LAM emaAnBevetal
HEXPL KaL 3 Xpovia HETA amd TNV EUPAVION TV TTIPWTWV
OUUMTTWHATWV. TNV nepintwon tng TSC - LAM, n owoth
S1dyvwon pmopei va kaBuoteprioel PéxpL Kal TTavw amd
10 xpovia, 61w cUVEPN Katl TNV acBevr) TS TEPLYPaPO-
pevng mepimtwon®'%1228, dmou n mpwTn ekdNAwoN NTavV
16 xpovia Tiptv e TNV eppavion AML.

To ouxvotepo cupntwua tns LAM gival n duomvolaq,
n omoia gugaviletal TNV TPITN 1 TETAPTN SEKAETIA TNG
(wNC. OPIoUEVEC POPEC N VOOOC EKONAWVETAL VIO TIPWTN
PopA pe veupoBwpaka’*122°, drwg Kal 0TV mepimTw-
on mou meptypdgetal. To kaBéva mapatnpeital mepimnou
oto 50% twv acBevwv®'%'21%, O1 emavalapBavéuevol
niveupoBwpakeg dev eival acuvriBloTol®'12163° O Bryag
Kat To Bwpakikd AAyog gival EMiGNG OUXVA CUUMTTWUATA
(51% kat 34% avtiotolxa) aAAd pn eVOEIKTIKA TNG VO-
oous210121631 Q yyhoBwpakag (28%), o XUAWSNG aokitng
(10%), n xuhémtuon, n xuhoupia, N xuAwdng mepikapdikn
OUAAOYN Kal TO Aep@oidnua Twv KATw Akpwv, opeilovTal
oTNV MAPEUTOSION TNG AEUPIKNAG PONG>72121632 "Eye|
ava@epBel 0TI Ta cupmTwHata epgavifovtarl j emoevw-
vovTal KaTd Tnv SIdpKela TNG YKUPooUvNc® 2. Ta veppika
AML gival cuvnBwWC ACUUNMTWHATIKA, AANG pTTopEi va
TIPOKAAECOUV TTOVO GTO AayOvIio 00ToUV, dlpatoupia
YnAaentr paga®>=,

H @uolkn e€€taon eival cuxvd, xwpic €181k gupn-
pata®2, H mapouaoia mAgUPITIKAG CUANOYNC, aokKitn A
Aepgpoidrjpatog pmopei va ivat xpriotpa euprjpata. H
TANKTPOoSaKTUAia gival aocuvnBlotn. H LAM (o€ OAeg TIG
Mop@éCTNG) Ba mpémel va Bewpeitat mbavn: 1) o€ yuvaikeg
mou gpgaviouv duoTvola 1 dcBua og cuvSUACUO UE
TIVeUOBWpPAKa, AlpéTTUoN 1 ila TaBoAoyIKH aKTIvoypa-
@ia Bwpaka, 2) oe yuvaikeg pe Sidyvwon XAM xwpig dpwg
va ava@épouv onUavTikn ékBeon og kamvo ry ENAePn
al-avtiBpuyivng kat 3) o€ yuvaikeg pe Aldyutn Alapeon
MveupovomndBela otnv akTivoypagia  otnv HRCT Bwpaka
KOl UE ATTOPPAKTIKO AEITOUPYIKO CUVOPOUO#6212,

[INEYMQN Tetxoc 30, Téuog 210¢, lovAiog - Zemtéufpiog 2008

Agpuatikéc ekbnAwoeic: Ta deppatika adsvwpata
gppavifovtal og nAkia 5 - 10 eTWv A Kat apydtePA OTO
90% TwV TIEPITTWOEWY, Kal aufavovtal cuvABwg o€
HéyeBog Kal aplOud péxpl To TEAoG TG E@nPeiag, omoTe
KOL TTAPAMEVOLV OTACIA. TIG TTEPIOCOTEPEG POPEG EXOUV
OUMMETPIKN KaTavour, evw aANote oxnuaTti(ouv opadeg
pe uneppeyEBeIC PAABEC, oMW cupBaivel kat otnv acBevr
NG MEPLYPaPOpEVNG TEPIMTwonG. Ta umovoyta ayyetot-
vwpata epgavifovtal dYipa oto 50% twv MEPIMTWOEWY
mepimou?, 6Mw¢ oTnV TEPLYyPaPOUEVN iepinTwaon. Ot
dinOnpéveg mAakeg (caypé) mapatnpolvTal MTPWIKA
Katd Tnv mpwtn maidikr nAkia oto 70% Twv acbsvwv
kat evromiCovTal, cuvABwWC, OTNV 0CPUOIEPH XWPO?, OTIWG
OTNV MEPITITWON TTOU TEPLYPAPETAL.

KNZ: YTIEpMUKVWTIKEG ECTIEG OTOV EYKEPAAIKO PAOLO
Kal Ta Bactkd yayyhia pe emacBEoTtwaon Kal, TTOANEG OPEC
dl1dtaon Tou KoIAMaKoU CUCTAMATOC TTapatnpouvTal,
ouviBwg, otn deuTtepn MASIKN NALKia. AUTEC Ol E0TIEC
avixvevovTal 0KOAA PE TNV aOVIKA 1 JE TNV HayvNnTIKN
Topoypagia eykepalov, kat givat Suvatd va mapatnpen-
BoUv katd Tov MpwTo XPovo TG {wng 1} Kal vwpitepa,
TPV VA EUQAVIOTEL omToladnmoTe KAVIKK ekdAAwGoN TNG
vooou. ATToTeAOUV, EMOPEVWE, ONUAVTIKO S1ayVWOTIKO
KPITHPLO, TO OTI0I0 UMOPE( va epapUoaBEei yia TNy épeuva
OIKOYEVEIWY, JENOC TNG omoiag TAoyel amd tn vooo® .

OupomoinTik6 cUoTNUA: ARAPTWHATA TWV VEPPEWV
(AML) mapatnpouvtal 0to 50% Twv MEPITTWOEWY TMEPI-
TToU. AEITOVPYIKEG VEQPIKEG Slatapaxég eival Suvatd va
mapatnenBouv kal €aptwvTal amd tnVv EVIOMIOoN Kal TO
péyeBoc Twv arlolwoewv®. AML peyalitepa amd 4 cm
givat emkivouva va aipoppaynoouy, gite autopata eite
ME eAdx1oTo Tpavpa. AML mapatnpouvTal Kal o€ dTopd
¥wpic TSC og avahoyia 1:300. Qoto00, autd givat cuvnOwg
povren, evw otnv TSC gival TOANATAG®.

OpOaAuikéc ekdnAwoeig: Nkpila R KITPIVWITA OYKi-
Sta (apaptwpata) Tou apeIPANCTPOEISOUC KOVTA I TTAVW
otn OnAry ou givat dSuvato va TPokaAéoouv SlaTapaxEq
™G 6paonG, OTWE Kl AEUKWITEG YPARMMWOELG KATA KOG
Twv ayyeiwv mapatnpouvtal 0to 50% Twv MEPIMTWOE-
wv'2 Mapduoleg PAAPEC umpxav Kal 6TV MeEPIMTwon
TIOU TIEPIYPAPETAL, XWPIG OUWG VA TIPOKAAOUV Slatapaxés
™G 6paone.

Kapdiayyeiakoé ocuotnua: Kapdiako papdopvwpa
pmopei va mapatnpnbei o mooooto mepimou 50% twv
atopwv pe TSC. Autdg o omdviog OyKog ival pia loxupn
€vdelén yla tnv umapén TSC. Ztnv mepLypa@opevn mepintw-
on, oTo umepnxoypapnua kapdidg, Sev mapatnpridBnkav
TETOlO EVPAMATA.

TéNog, av kal n StavonTikn kKaBuatépnon sival éva
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anod Ta CUXVOTEPO CUUTTTWHATA, LEPIKEG POPEG N VOOOG
e€ehiooeTal yia moAAd xpovia xwpic va emnpealetal n
vonuoouvn Tou acBevouc. H aoBevng tng mepimtwong mou
TEPLypAQeTal, nAKiag orjuepa 39 eTwy, €xel omoudAoEl
O€ AVWTATO EKMTAISEVTIKO (OpUA Kal AOKE( TO eMAyyeApa
NG LEXPL TWPA.

Epyactnplaka eupfipara: Asv unidpyouv €18IkA epya-
OTNPLOKA EVPHATA TTOU va cuvdéovTal pe Tn LAM'3,

Mveupovikag AelToupyikag éAeyxog: Ta eupripata
Ao TIC AEITOUPYIKEG SOKIUATIEG TOU TTVELOVA TV A00E-
vV ne LAM givai moikiha kat mepAapBavouy eEpLopIiopo,
amo@paén n kat ta 6Uo°. Ot Mo CUXVA AVAPEPOUEVEG
Slatapayég ival To amo@PaKTIKO AEITOUPYIKO oUVEpopo
kat n diatapayri didaxuong Twv agpiwv®. O TTEPIOPIOUOC
NG pong Tou aépa otn LAM ogeiletal o€ andppaén Twv
AEPAYWYWV Kal OX1 O€ ATMWAELA TNG EANACTIKAG EMAVAPOPAC.
Méxpt kat 10% armd Toug GUUTTWUATIKOUG acBeveig éxouv
(PUOIONOYIKEC AeITOUPYIKEC SOKIHATieS®, OTTwC cupPBaivel
Kal oTNV TIEPIYPAPOUEVN TIEPITITWON.

AkTivoloyika eupfpata: A) AKtivoypagia Owpaka.
ApXIKQ, n a/a Bwpaka Umopei va givat QUOIOAOYIKH. ZTnV
mopeia Tng vooou, avantiooovTal Aentd SIKTUWTA 1 O1-
kTtuo(16takda inbrjpata. Mmopei va epgaviotolV YPapES
Kerley B ol omoie¢ motevetal 61t Snuioupyouvtal amo
v diataon Twv Aeppayysiwv ota pecolofidiakd dia-
@paypata egartiag TG amo@Padng TwWv Aep@ayyeiwve?,
Ot mmveupovikoi Oykol gival GUOIOAOYIKOI 1] auénuévol®?,
To akTivoloytko mpdturo umopei va givat idlo pe autd tng
lotiokutTtdpwong X. Qotd00, ot Siatapaxég otnv LAM
KatavépovTtal 1o6mooa oe OAOKANPO Tov MVELIOVA Kal
EMEKTEIVOVTAL KAl OTIG TTAEUPOSIAPPAYUATIKEG YWVIES,
evw auTo Sev oupPaivel otnv IoTIOKUTTAPWON X*, TeA-
Kd, n LAM e€ehiooeTal o€ elkdva HeAKnpnOpag n omoia
TEPLYPAQPETAL WG AETTTH, O€ avTiBeon PeE TNV €IKOVA TTOU
napatnpeitatotnv IMNIM2, EKToOg amd Tig mapeyXUHATIKEG
BA&Beg mou mapatnpouvTal, ot UTTECWKOTIKEG AVWHANIEG
gival ouxvéc®®. H mAeupttikry cUANoyn gival ouxvr Kal
TO AQaIPoUpEVO LYPO gival cuvABwe xUAwoEeC oTo 28%
TV MEPIMTWOEWV®®. O MVELUOBWPAKAC TTAPATNPEITAL OE
moo00T6 oxed6vV 50% OTOUC aGOEVEIC KATA TNV TTPWTN
EUPAVION KAl TAPATNPEITAL O TTOCOOTO PEXPL Kal 81%
KOTTola OTIYpN Katd TNV Stdpkela tng vooou 5212, H mieu-
PITIKI) CUAAOYT Kl O TIVEUOBWPAKAG UImopei va cupouv
o€ aoBeveic pe puaotoloyikn akTivoypagia Owpaka>®. B)
YYnAi¢ eukpivelag afovikn Topoypagia. H HRCT eival
oxedov mavta maboAoyikn To Xpoévo mou yivetal n did-
yvwon?. Zuxvd n vooog eu@avifeTal To EKTETAPEVN OTNV
HRCT Bwpaka amoé éti otnv anmirj aktivoypagia. To mio
KOO €UpnUa gival ot TTOAUAPIOUEG AETTTOTOIXWHATIKEG

261

KUOTELG TTOIKiIAOU peyéBouc (2 — 20 mm). Ta TolwuaTa
TWV KUOTEWV UTTOPEI va gival opald kat va cuvoSeuovTal
amno SIKTOWonN (AeMTEC YPAUUWOELG) O0Ta Gpla TOUG, TTOU
enekTeivovtal otnv Ume{WKOTIKA em@Avela. Kabwe n
véooc e€ehicoeTal, ol KUOTeIC au€dvouv og péyeBog Kat
yivovtal moAudplBueg, TapoAo TTou To PETASY auTwv
TIVEULIOVIKO TTAPEYXUHA Eival UOIooyiko. OTwG Kat oTnv
ammAn akTivoypagia, ol TTVEUOVIKOI dyKol gival puololo-
yikoi j av€nuévor®. Ektdg amod ta eupnpata oto Sidueco
1076, umopei va mapatnenBei mulaia Kal pecoBwpaKIKn
Aepgpadevorndbela 01o 50% Twv MEPIMTWOEWV?.

EmmAéov, éxel avagepBei kothiakr kat evdomepitovaikn
Aepgpadevikn Sidykwon®*3, Emiong, emetdr ta veppika AML
avevupiokovtal 0To 53% Twv acBevwv pe LAM, n mapou-
oia Toug evioyvel TNV dtlayvwon®* 2, ZuuPato 10Topikd
KO XOPAKTNPLIOTIKA ATTEIKOVIOTIKA EVPHATA KABIoTOUV
avaykaia Tnv mveupovikn Blogia>#912,

BpoyxokupeAiSikn EKITAUGN KAl TTVEVHOVIKH Blo-
Pia: H Boygia mvevpova Bewpeital o xpuod mpdtumo yia
v Slayvwon tng vooou. QoTdo0, O€ PEPIKES TIEPITTWOELG
ol SiaPpoyxikéC BloYieg, n kuttapoloyikn e€€taon Tou
TIAEVPITIKOU UYpOU A n TaboloyoavaTouikn e€€Taon Twv
Aeppadévwy, pmopei va eival emapkeic. AutéC ot AtydTtepo
mapeuPatikéc SlayvwoTikéC péBodol eival TEPIocdTEPO
mOavo va dwoouv IKavoroinTika anoteAéopata. H avooo-
ToToxnMIKN Xpwon pe HMB-45, éva LOVOKAWVIKO avTicwa
TTOU TTPOKUTITEL Ao T UBPISwHA LEAAVWATOC TO OMoio
Bagel ta LAM kUTTOpQ, OTIWG EMIONG KAl TIG LEAAVOKUT-
TOPIKEG PAAPEG, EXEL MEIWOEL TNV AVAYKN TNG XPNONG TNG
XElpoupyiki¢ Bloyiag otn Sidyvwon tng LAM™,

'Onwg meplypA@nKE TTPONYOUUEVWG, paiveTal OTL
UTTApXEl Hia dyvwotn oxéon petaéu tng LAM kat tng TS.
H diayvwon tng TSC yevikd otnpiletal o€ KAvVika 6edo-
Méva Kal CUYKEKPLEVA SlIayVWOTIKA KPLTHPLa, Ta omoia
neplypa@tnkav mapandavw. Ta AML kat n LAM gival kat
Ta Suo SeuTEPEVOVTA XOPAKTNPLIOTIKA KAl £TOL, HE BAon
Ta SlayvwoTikA Kpitrpla, ol acBeveic Oa BewpnBei o1l
maoyouv amo TSC'2, Qotdoo, emeldry Kapia amo TI¢ yu-
vaikeg pe S-LAM pe ) xwpic veppikd AML (aANd xwpig
AANa XapaKTNPELoTIKA TNG TSC) Sev gixe maidi mou Emaoye
am6 TSC, umotiBetal 0Tt Sev €xel emoupPei peTdAAaén
TWV YEVVNTIKWV KUTTAPWYV oUTE yia to TSC-1 oUTE yia TO
TSC-2 kat KATd CUVETTELD TA TEKVA TOUG SEV TTAGKOUV ATTO
TSC. Y& OAec TI¢ yuvaikeg pe LAM, Ba mpémel wotooo va
AappAavetal AeMToOPEPEG OIKOYEVEIAKO IOTOPIKO Kal va
YiVETAL TIPOGEKTIKN QUOIKN €£€TA0ON Yla UTTOTITA ONEia
(pe apPAnypn OpwG epgeavion) Tng TSC kal oe mepinTwon
ap@IBoAiag, va yivetal yoviSlakdg EAeyXOG.

Ogpansia: H Oepaneia tng TSC gival CUPTTTWHATIKA
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Kal n mpoyvwon e€aptatal and tn faputnTa TWV Cu-
MITTWHATWV'S, Zroudaio poAo oTNV AVTILETWITION TNG
VOOOU, EKTOC arto TNV MPOANYN Kat Tnv éykaipn didyvwon,
anoTteAEl Kal N €peuva TNG YEVETIKNAG TNG VOOOU, OTNV
ormoia evamotiBevtal Kal ol eATTdEC yia To HéNAOV GooV
agopd otn Bepamneia Tng TSC'8, ‘Ocov agopd oTnv S-
LAM &gv uridpyel opo@wvia yia tnv KatdAAnAn Bepaneia
AOYW TNG oTTAvVIOTNTAG TNG VOOOU AAAA Kal TNG EAAEPNC
KOAA oXeSIA0UEVWY LEAETWV. YTTAPXEL N TIEMOIBNoN OTI
opMoVvIKoi mapdyovteg mai(ouv onuavTiké poAo oTnv
nmaBoyévela Tng véoou. Me fdaon tTnv mapatrenon autn, n
OPMOVIKN AVTILETWITION TNE VOOOU ATAV OTO TTAPENBOV N
TTO GUYX VN apXIkn Bepameia. To @AppaKo TTOU CUXVOTEPA
XPNOIUOTOINONKE, ATAV N TTPOYECTEPOVN, N OTToia €6WoE
QAVTIPATIKA OTTOTEAEGUATOA. 2 € 3 LEYANEG UENETEG, AT TO
oUVoAo Twv 32 acBevwy mou éAafav pia péon nuepn-
ola 86on 10 mg mpoyeotepdvng, ot 15 acBeveic (47%)
BewpnOnkav o1t gixav BeAtiwdei | otabepomoindei. X
Hta GAAN avagopd, n mtwon otov FEV1 @dvnke va givat
MIKpOTEPN Og aoBeveic mou eAapPavav mpoyeotepdvn
o€ avTiBeon pe autolg mou Sev éNafiav Bepameia’®'2, .
H 660on rjtav 400 — 800 mg pedpoumnpoyeotepdvng Tov
prva i.m, f amé to otépa 10 - 20 mg MPOYeCTEPOVNG
NUEPNCIWC. H amoTEAEGUATIKOTNTA TNG TTPOYECTEPOVNG
ot Beparneia tng LAM éxel amd moANoUG ap@ioBntnOei.
Yuepa, Sev Bewpeital 0TI N xopriynon mPoyeoTtePOVNG
BeAtiwvel Tn vooo 1 kaBuoTtepei TNV €€ENIEN TNC Kal TNV
EKTTITWON TNG TTVEUHOVIKNG AElToupyiag o€ aoBeveic pe
LAM, oe oxéon pe aoBeveic mou dev xopnynobnke to
okevaopa'*® . H xelpoupyikr woBnkekToun epappoletal
amo KATOOUG, XWPIG OUWE Kal auTtod va SWOoEl TIEIOTIKA
GT[OTF.}\éOIJGTG6'9'10'12'16'19'20.

Ot acBeveic Ba mpénel va mpoegidomolovvTal OTL N
€YKUMOOUVN éxel ouvOEDE( e TNV emdeivwon Tng vooou™'2,
MePIOTACIOKA, ATOUIKEG LEAETEG avaPEpouV OPeNOC amd
N Bepaneia pe IFN-a r) pe owpatootativn. Ta KopTIKOEION
KOl Ol KUTTAPOTOEIKOI AVOOOKATAOTANTIKOI TTAPAYOVTEG,
Sev éxouv Béon otn Bepameia®'?'%", H tapofipaivn gival
pia oucia mou kataAapBdavel Toug UTTOSOXEIG TWV OLOTPO-
YOVWV Kal AEITOUPYEL EMOUEVWES GAV AVTIOICTPOYOVO” 3216,
Ta amoteAéopaTa €ival OOLA E AUTA TNE WOONKEKTOMNAC.
To @pappako xopnyeitat oe Socgoloyia 10 mg duo opég
Vv uepa. H docoloyia pmopei va avénbei oe 20 mg
Suo popéc TNV NuUépa. H amote AeopatikdTNTA TNG TA-
poéipaivng otn Bepamneia tng LAM mpémel va pehetnBei
TEPLooOTEPO'S8, H a0Bevnc dev éAafe tapolipaivn S10TL
n evtoémon apapTwudtwy oto KN amotehei avtévdeién
AOyw Tou o011 N Tapoipaivn av€dvel To péyebog Twv
Ndn UTTAPXOVTWV KAl EVVOEL TNV EPPAvIoN VEwV BAaBwv
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pe emdeivwon tng cupntwuatoloyiag. Ta ta&idia pe
QEPOTIAAVO TIPETTEL VA ATTOPEVYOVTAL KABWC 0l aANAYEC
N¢ mmieong oTNV Kaumiva umopei va avénoel Tov kivduvo
nveupoBwpaka #1920, O1 GUNAOYEC XUAOU PmopEi va ma-
poxeTevoOVTAL YIO TNV AVAKOU@PLON ATTO TA CUUTITTWHATA,
AN aUTO prmopei va 08NyrRoEL 0TNV OTTWAELD CNUAVTIKWV
TIOOOTNTWV TIPWTEIVNG Kat AeppokuTTdpwv. Ot diarteg
XOUNANG TTEPIEKTIKOTNTAC OE AiTTO¢ UImopei va gival pia
Auon oto mPSPANuade,

TNV mAsloPn@ia Toug, ta vepplkd AML otn LAM
gival HIKpA Kal ACUPTIITWHATIKA. AuTtd TTou gival ma-
vo va au€nbouv kal va alpoppaynoouV gival autd e
péyeBog dvw Twv 4 ekatooTwv. H eupdvion Toug otnv
a&ovIKn Topoypagia gival xapaktnploTikn Kat n Bloyia
empBeBaiwvel tnv Sidyvwon. Av ta AML aipoppayoulv Kal
TIPOKAAOUV onUavTIKr Sucgopia, avdvouv ypriyopa oe
péyeBoc 1 gival peydAwv dlacTtdoswv katd tn Sidpkela
¢ Siepelivnong, Ba mpémel va TiBeTal To mpoPANUa TN
avtipetwmong. E€aitiag tng mpoddou tng mapeuPatikic
aKTIvoAoyiag, 0 EMAEKTIKOG S1a8€PUIKOC EUBONOHOC OTNY
TIEPIOXN TNG alpoppayiag eivat n Bepameia ekhoync. Ze éva
TTO000TO TWV ACOEVWV amaITeiTal LEPIKN VEQPEKTOURS.

Otneploodtepol aoBeveic pe S-LAM, aANd kal autoi pe
TSC-LAM avtipetwmi{ouv pia mpooSEeUTIKN HEIWON 0TV
avaTnvVeVOTIKN AelToupyia kKat oTadlakd peTatTpémovTal o€
aoBeveic ummoPn@ioug yla HETAUOOXEUON TTVEUOVA>S,
ZAMEPQ, N YEVIKN oUOTACN 0TOUC aoBeveic ue LAM gival
va teBolv og MPWTOKOANO TTapakoAoUBnong amod e101Kn
OMAdA IATPWVY OE KEVTPA UE EUTTEIPI GTNV AVTILETWTTION
NG VOooU, eV MApAAANAa va teBolv o€ KATAAoyo uTio-
Yneiwv yia petapdoxeuvon. Otodnyieg yia HETAROOXEUON
nepAapPavouv: FEV:/FVC <50%, OAIKr} TIVEUUOVIKH XW-
pntikoTnTa (TLC) >130%, FEV; <30%, Kal coapn KUOTIKNA
véoog otnv HRCT*#12, O meplocdtepol aobeveic déxovtal
Hovo éva mvevpova Kat n emBiwon toug eppavideTal
va givat idla pe autoug ou déxovtal éva mveupova, yia
AAAeG evOeilelc®@1213, H S-LAM €xel emaveppavioTei o€
3 MePIMTWOELG 0TO aANopdoxeupa’. H xpwon HMB-45
umopei va gival xprolun wote va dlagpopodlayvwoTei n
EMAVEUQPAVION TNS VOCGOU, Ao TN Xpovia anmofoAr| Tou
aA\opooxelHATOG.

Mpoyvwon: H mpoyvwon yla ta dtopa pe TSC e€ap-
TATAL Ao TNV 60BaPOTNTA TWV CUUNMTWHIATWY, N omoia
KUpaiveTal amé Nieg SEpUATIKEG AVWUANIES MEXPL KPIOEIC
emAnyiag, cofapr vonTikr kKaBuoTtépnon Kal Xpovia ve-
@pIKA avendpkela. Ta dtopa pe Rma cupntwuata (ouv
Hia @UOIOAOYIKN Kal TTapaywylkr {wr, VW Ta AToud pE
Vv mo cofapr] poper Hrmopei va éxouv cofapéc ava-
mnpiec. QOTO00, PE TNV KATAAANAN 1aTPIKN TIEPIBAAYN,
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Ta nmePLooodTepa dtopa pe TSC pmopouv va £xouv Eva
KAAO Tpoodokipo (wric. Ooov agopd GTnV MMVEVHOVIKA
ouppetoxn TG TSC, n QUOIKA 1oTopia TNG vooou eival
auTh ™G €€EMlOOOUEVNG PEiwoNg TNG POKG TOU aépa, N
omoia odnyei o avanmveuoTIK AVETAPKELQ, TIVEUHOVIKH
umépTaon Kat Xpovia mveupovikn kapdia'>'%2°, Emeidr
UTTAPXEL ONUAVTIKY OTOUIKN TTOIKINOHOP@ia cuxvd ival
SUokolo va pokaBoploTei n Topeia Tou KABe acOevr).
Y€ HEPIKEG MENETEG, N peiwon Tou KAAopatog FEV:/FVC, n
avénon tng TLC, n emdevoupevn BAARN Twv MaBoloyIKwy
neploxwv otnv HRCT kat ot KuoTikEG BAAREG otnv Bloyia
Tou mveLpova, oxeTi(ovTtal Pe Kakn mpoyvwon®'2, Mia
AOYIKN TTPOCEyYIon yla TNV apakoAoudnon Tng voéoou
€ival pia UTTOKEIPEVIKA a&loAOyNon TwV CUUMTWUATWY,
0 TIVEUHOVIKOG AEITOUPYIKOG EAEYXOG KAl N AKTIVoypagia
Bwpakog kaBe 6 pveg, pnadi pe dokipacieg kKOMWONG
kai/ry HRCT kdBe xpdvo>521°12 O aoBeveig pe taxvtatn
e€€NEN TG mABnonNg 1 ekeivol Tou TANOLA{ouV To TEAIKO
oTAd10 TNG VOoOU 0Ta TTPOOEXH 2 Xpovia, Ba mpémel va
a&loloynBouyv yla petapdoyxeuon.

Me SeSoEVEC TIC OUOIOTNTEC TTOU UTTAPXOULV O TIC EKON-
Awoelg TG LAM petalld twv acBevwv mou €xouv TSC Kat
ekeivwv o mdoyouv amod S-LAM, éxel 1eBei 1o epwtnua
av n LAM gival pia Tummikn f Jia EKTPWTIKA Hop@ TNG
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TSC. Negpika AML éxouv mapatnpnOsi 1éoo og aobeveic
pe TSC 600 kal o aoBeveic pe LAM xwpic onueia TSC™.
I la TNV amdvTnon o€ auTo To EPWTNA £XOUV EEKIVIOEL
MOPIOKEG KAl YEVETIKEG UENETEG. AV Kal | apXIKN Armoyn
yta to kKUtTapo tnG LAM Atav 6TL mpogpxoTav anod to
A€io PUIKO KUTTAPO, OAMEPA TIIOTEVETAL OTL ATTOTEAEL Eva
EEXWPLOTO TUTTO KUTTAPOU TTOU OVOUACETAL TIEPIAYYEIOKO
emOnAiog1dé¢ KUTTAPO®,

Eivaimpo@aveg 0TI umdpxel avaykn yla Jia 0pyavwpEvn
TIPOCEYYION OTNV MEAETN TWV ACOBEVWY AUTWV. YTTAPXELN
EATTIOQ OTI e TNV GUAAOYT KAMIVIKWV TTANPOQOPIWV YIA TOUG
a0Bevei¢ auTOUG, UTIO TNV ETIOTITEI EUTTEIPWY KAIVIKWV
laTpwV, TOAAA Ba yivouv yia autr) tn ondvia vooo. leveTikn
OUMPBOUAEUTIKI CUVIOTATAL YIO TOUG LEANOVTIKOUG YOVEIG
JE OIKOYEVELAKO LO0TOPIKO TS. H mpoyevvnTikn Sidyvwon
pmopei va givat S1aBEaipn Yia TIC OLKOYEVELEG UE Eva YWWOo T
maBoloyiko yovidlo. QoTo00, ol TEPIMTWOELG TTou N TSC
eugaviletal oav pia véa petaAhaén 6ev umopei va givat
TTPOPBAEYIUEG KAl VA armoTPamouV's,
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SUMMARY. The case is described of a 39 year-old woman with
lymphangioleiomyomatosis (LAM). She was a non-smoker who was
hospitalized as an emergency following sudden onset of chest pain
and shortness of breath upon exertion (lll/IV). Clinical examination of
therespiratory tract showed reduction of respiratory sounds in the
right hemithorax. Right pneumothorax was identified on the chest
X-ray and chest CT scan showed: a) diffuse unilateral pneumothorax
of the right lung, b) atelectasia of the right lower lobe, ¢) multiple lung
cysts across all lung segments, d) thickening of the interstitial lung
tissue of the left lower lobe and the lingual segment, e) peripheral
nodules in the posterior basal lung segments, and f) left transposition
of the mediastinum. This picture was consistent with the presence
of LAM, based on which an open lung biopsy was performed, which
confirmed the diagnosis. LAM is a rare disorder of the respiratory
system which belongs to the interstitial lung diseases and can occur
either in a sporadic form (S-LAM) or in association with tuberous
sclerosis complex (TSC). Pneumon 2008; 21(3):264-272

INTRODUCTION

Lymphangioleiomyomatosis (LAM) is a rare disease which affects almost
exclusively women during their reproductive period (90% of cases) and it
may appear either in a sporadic form (S-LAM) or in association with tuberous
sclerosis complex (TSC)"2. The disease is inherited in an autosomal dominant
manner in approximately 30% of cases. It affects approximately 5-7 per
100,000 people from babyhood to early adolescence, regardless of race and
gender**. The genetic nature of TSC has been recognized, which has opened
new opportunities in the research on the pathogenesis of LAM*$,

LAM is characterized by non-malignant proliferation (hyperplasia) of
atypical smooth muscle cells in the lung around the airways and the blood
and lymph vessels, which leads to diffuse cystic lesions accompanied by
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airway obstruction, while frequent recurrent episodes
of pneumothorax and chylothorax are observed'’. Al-
though the disease appears more often in the thoracic
cavity, the lymph nodes of the abdomen and the pelvis
can also be involved, and renal angiomyolipoma (AML)
may be observed in 50% of affected patients'”2. Research
on LAM has been focussed on the study of TSC, which is
considered as a coexisting disease entity">”. TSC is a he-
reditary polysystemic disease which is a result of a genetic
abnormality and is characterized by tumour formation
(hamartoma) in various organs and systems. In its fully
expressed form, the disease is characterized by lesions in
the skin (vascular fibroma), the CNS and the eyes (glioma),
the heart (rhabdomyoma), the lungs (fibroleiomyoma),
the kidneys (AML) and the bones (pseudocysts). A rare
case of TSC-LAM is presented here with a brief review
of international literature.

CASE REPORT

A 39 year-old female non-smoker, was admitted to
the emergency pulmonology department due to chest
pain of sudden onset and shortness of breath on exer-
tion (Ill/1V), starting approximately three hours prior to
admission.

The patient’s medical history included AML of the
right kidney which had been surgically removed 12 years
earlier, as well as allergic rhinitis. From her gynaecological
history, three pregnancies with uneventful deliveries of
healthy babies were recorded in 1987, 1988, and 2004.
Clinical examination revealed: Temperature: 36.4°C;
Blood Pressure: 125/85 mm Hg; Sa0,: 97%; Pulse rate:
112/min. The ECG showed sinoatrial tachycardia. Clinical
examination of the respiratory system showed a decrease
of the respiratory sounds over the right hemithorax.
Clinical examination of all other systems was initially
characterized as normal and Mantoux test was negative
(0.0 mm). Blood gas tests were normal (FiO, = 21%; pH
= 7.39; PO, = 88 mmHg; PCO, = 42 mmHg; HCO; = 24
mEq/L; Sa0, = 97%). The complete laboratory evaluation,
both haematological and biochemical, was normal. On
imaging evaluation, pneumothorax of the right lung
was observed on the chest X-ray. High resolution com-
puterised tomography (HRCT) of the chest (Figures 1, 2,
3) revealed: a) an extensive pneumothorax of the right
lung; b) atelectasis on the inner side of the lower lobe of
the right lung; c) diffuse multiple thin-walled lung cysts
distributed throughout both lungs; d) local thickening
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Figures 1, 2, 3. Chest HRCT, showing extensive right pneumot-
horax, with bilateral diffuse multiple thin-walled lung cysts of
varying sizes and local thickening of the interstitial lung tissue.
Small peripheral nodules in the posterior basal lung segments
are also detected.
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of the interstitial lung tissue of the left lower lobe and
lingula; e) small peripheral nodules in the posterior basal
lung segments; f) transposition of mediastinum to the
left. This picture corresponds to a diagnosis of LAM. A
right thoracic drain was put in place in order to promote
expansion of lung parenchyma and achieve resolution
of the pneumothorax. Following pneumothorax therapy
and taking into consideration the history of renal AML and
the HRCT findings, an open lung biopsy was performed.
Immunohistological examination showed small cystic
spaces in the lung tissue with patches of hyperplasia of
spindle-shaped cells with the immune phenotype HMB (+)
(Figure 4). This histological picture is typical for LAM.
Full assessment through a series of imaging techniques
(CT of upper and lower abdomen, brain MRI, skull X-ray)
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was performed following the histological documentation
of the disease, and the patient was evaluated by other
specialists (ophthalmological, dermatological and dental
examinations).

The pulmonary function tests were normal. Heart
ultrasound was normal. CT scan of the upper and lower
abdomen (Figures 5, 6) depicted: a) Non-homogenous
composition of renal parenchyma of both kidneys due
to multiple loci of varying size and density among which
lipoid tissue was predominant. A picture of non- homo-
geneity was also seen on contrast medium uptake. These
finding are consistent with AML. b) Multiple hyperdense
osseous loci located in the vertebrae (mainly in the ver-
tebral arches), the sacrum and iliac bones. These findings
correspond to TSC. ¢) No abnormal findings were detected

Figure 4: Lung biopsy (X 50): Thin-walled cysts (A) and nodules of various sizes (B) are the histological characteristics of the dis-

ease.

Figures 5, 6. CT of the abdomen with multi-planar reformatting (MPR), reveals multiple foci in the left kidney, of varying sizes
and density, among which fatty tissue is predominant. An extensive dromedary hump of the upper pole of the left kidney is also
detected, a picture consistent with the presence of AML. Hyperdense osseous foci are observed in the vertebrae, the sacrum and
the iliac bones, a picture compatible with TSC lesions.
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in the other upper abdominal organs.

The MRI of the brain showed diffuse increased signal
intensity in limit area of the subcortical white matter to
the left of the bregma, extending across the pyramidal
pathway, not accompanied by abnormal enhancement
or diffusion; this picture is consistent with a subcortical
hamartoma of TSC.

Ophthalmological examination showed the presence
of a mass surrounded by areolar chorioretinal atrophy,
located in the upper temporal periphery of the right eye.
This finding corresponds to that of an astrocytoma (Figure
7). Dental examination showed enamel dysplasia within
various zones, as well as small collar holes without caries
in a large number of teeth. Dermatological examination
revealed groups of multiple oversized lesions (angiofibro-
mas) on the face and especially on the cheeks and around
the nasolabial folds bilaterally (Figure 8). Non-traumatic
ungual angiofibroma of the right hand forefinger was
noted (Figure 9). A shagreen patch was detected in the
right lumbar zone (Figure 10).

On diagnosis, the patient was treated immediately
with long acting (2-agonists. Subjective improvement
of her dyspnoea was reported, and regular bimonthly
follow-up showed stabilization of the lung function tests
and image findings (Figures 11, 12, 13, 14).

Figure 7. Retinoscopy of the right eye: Mass surrounded by
areolar chorioretinal atrophy, located in the upper temporal
periphery.
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DISCUSSION

LAM is an extremely rare disease and its incidence is
1-2 cases per 1,000,000 persons. It affects almost exclu-
sively women, usually during their reproductive age'3’
with a mean age of presentation of 30 — 45 years>. LAM

Figure 8. Multiple oversized lesions (angiofibromas) on the
face, and especially on the cheeks and around the nasolabial
folds.

Figure 9. Non-traumatic ungual angiofibroma on the forefinger
of the right hand.
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Figure 10. Shagreen patch in the right lumbar zone.
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appears rarely after menopause and when occurring at
this stage it has been associated with the administration of
hormone replacement therapy. This led to the assumption
that LAM is influenced or caused by hormonal function
and that oestrogens together with an abnormal tissue
reaction to oestrogens possibly play a critical role in the
pathogenesis of the disease?®. Nevertheless, a few cases
of LAM have been reported in men as well as in children.
For this reason, research is in progress on the pathogenetic
mechanisms of the disease. Although the disease affects
the thoracic cavity in the majority of cases, abdominal
and pelvic lymph nodes can be also involved and renal
AML is observed in 50% of affected patients5°™,

In some cases LAM co-exists with TSC and a possible re-
lationship between LAM and TSC is being investigated'”!".
TSCis a form of congenital hamartoma which is a result

Figures 11, 12, 13, 14. Chest HRCT reassessment: Diffuse multiple thin-walled cysts distributed bilaterally throughout the lung,
with no increase in cystic lesions.
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of a genetic abnormality and is inherited autosomally in
approximately 30% of cases, with equal occurrence in
both genders''3, The remaining cases of TSC (60 — 70%)
are sporadic, without a positive family history and ap-
pear to be the result of genetic mutation, as in the case
reported here, in which the patient’s parents did not carry
the disease. The disease however may be manifested by
vague and uncertain symptoms, which in some cases
make the disease diagnosis extremely difficult'?. There-
fore, the possibility cannot be ruled out that one of the
patient’s parents may have suffered from a mild form of
the disease which remained undiagnosed. Early diagnosis
of TSCis essential for the disease follow-up, since systemic
manifestations influencing its prognosis can be promptly
identified and treated, and appropriate genetic counsel-
ling can be provided to young parents regarding the
inheritance of the disease. The earliest symptoms, which
usually appear in babyhood and early adolescence, are
achromatic macules (ash-leaf spots) and patches, epileptic
seizures and mental retardation. Achromatic macules,
which are a consequence of limited hyperplasia of the cells
of the outer and mid vegetative skin, are observed in 40
- 90% of cases and these were the first clinical sign that
appeared in the patient described here, at the age of 18
years, without, however, being linked diagnostically with
TSC.TSCis characterized by the presence of hamartomas
in multiple organs, as in the case presented. In the com-
plete form of the disease, lesions of the skin, CNS, heart,
kidneys and other organs are observed. The histological
changes observed in patients with pulmonary TSC are
the same as those observed in patients with S-LAM'2,
LAMis considered to constitute a pulmonary expression
of TSC'?13, and is sufficient for a potential diagnosis of
TSC when appearing alone, while the diagnosis of TSCiis
confirmed when LAM is detected in combination with at
least one other secondary diagnostic criterion (as in the
case of renal AML). These guidelines support the diagnosis
of TSC-LAM in the case report described.

Specific criteria have been established for the diag-
nosis of TSC complex, classified as major and minor™,
The major criteria are: a) facial angiofibromas or forehead
plaque; b) non traumatic ungular or periungual fibroma;
¢) hypomelanotic skin macules [more than three]; d) sha-
green patch; e) multiple retinal nodular hamartomas; f)
cortical sclerosis; g) subependymal nodules; h) solitary or
multiple cardiac rhabdomyoma; i) LAM; j) renal AML. The
minor criteria are: a) irregularly distributed multiple pits
on the dental enamel; b) hamartomatous rectal polyps;
) bone cysts; d) Migration lines of the white matter of
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the brain; e) gingival fibromas; f) non-renal hamartoma;
g) retinal achromic macula; h) ‘confetti’ like skin lesions;
i) multiple renal cysts.

The diagnosis of TSC is definite when two major, or
one major with two minor, criteria are present. A possible
diagnosis of TSC is considered when one major and one
minor criterion are observed. TSCis considered as feasible
when one major or two or more minor criteria are met.

The frequency of pulmonary involvement in TSC is
1-4%, and patients with pulmonary involvement are
almost exclusively female'®2. In TSC, mutations in one of
two genes, regulating either the TSC-1 or TSC-2 germline,
have been identified". In the present case no genetic
screening was performed. TSC-1 and TSC-2 genes appear
to function as oncosuppressive factors and their loss leads
to the development of hamartomas, which characterize
this disease. Researchers believe that LAM is an atypical
form of TSC'%2, Further research is required to define the
relationship between these two disorders.

The clinical picture of TSC-LAM

Signs and symptoms: As mentioned above the
patients with pulmonary involvement of the disease are
almost exclusively women. On initial examination these
patients do not usually exhibit any characteristic finding.
The symptoms may appear before the development of
imaging abnormalities or functional impairment and
there is always a delay between the onset of symptoms
and the definitive diagnosis®'®'2. In many cases, diagnosis
of S-LAM is delayed for up to three years following the
appearance of the initial symptoms, and in the case of
TSC-LAM, the correct diagnosis may be delayed by 10
years or more, as in the case reported here®®2, where
the first manifestation occurred 16 years prior to the
diagnosis of AML.

The most frequent symptoms of LAM are dyspnoea,
which appears in the 3 or 4" decade of life, and pneu-
mothorax'3%'2, as in the case described. Each is observed
in approximately 50% of the patients®'®'2. Recurrent
pneumothorax is not unusual®®2, Cough and chest pain
are also frequent symptoms (51% and 34% respectively)
but are not specific for the disease®*'%'2, Chylous pleural
effusion (28%), chylous ascites (10%), chyloptysis, chylouria,
chylous pericardial effusion and lymphoedema of the
lower extremities, occur as a result of disruption of the
lymphatic circulation™>”%2, It has been reported that the
symptoms may appear for the first time or deteriorate
during pregnancy?'. Renal AML is usually asymptomatic
but may cause painin the ilium, haematuria or a palpable
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massﬁ,QJZ'

Physical examination is often without any specific
findings®™2. The presence of pleural effusion, ascites, or
lymphoedema may be valuable findings. Clubbing is
unusual. LAM (in all of its presentations) should be con-
sidered possible in women who: 1) present with dyspnoea
or asthma combined with pneumothorax, haemoptysis
or an abnormal chest X-ray, 2) are diagnosed with chronic
obstructive pulmonary disease (COPD) without a history
of exposure to cigarette smoke or deficiency of al-antit-
rypsin, and 3) show diffuse infiltrative lung disease on the
chest X-ray or HRCT, along with a functional obstructive
syndrome of unknown aetiology*¢°'2,

Skin manifestations: Skin adenomas appear at the
age of 5-10 years or later and they usually increase in size
and number up until the end of adolescence, remaining
stable thereafter. In most cases they have a symmetric
distribution, or they form groups of oversized lesions', as
in the patient described here. Subungual angiofibromas
become apparent at a later stage in approximately 50%
of cases?, as in this case. Infiltrated plaques (shagreen
patches) are observed during early childhood in 70%
of patients and are usually located in the lumbosacral
region?, as in the case described.

CNS: Hyperdense foci in the brain cortex and the
basal ganglia with calcification, often accompanied by
dilatation of the ventricular system, are usually observed
during later childhood. These loci are easily detected
on brain CT or MRl scan, and may appear during the fist
year of life or earlier, before any clinical manifestation of
the disease. Thus, they constitute a valuable diagnostic
criterion which can be used in the investigation of families
of which a member suffers from the disease®.

Urinary system: Angiomyolipomas of the kidneys
(AML) are observed in approximately 50% of cases. Func-
tional renal dysfunction is possible, depending on the
location and size of the lesions®. AML larger than 4 cm are
more likely to bleed either spontaneously or following
minor injury. AML are also found in patients without TSC
at a rate of 1:300, in which case they are usually solitary,
whereas in TSC they are multiple®.

Ocular manifestations: Gray or yellowish glandules
(hamartomas) of the retina close to or above the papilla,
observed as whitish lines lengthwise through the blood
vessels, possibly causing vision disturbances occur in 50%
of cases''2, Such lesions were found in the case described,
but in the absence of disturbances of vision.

Cardiovascular system: Cardiac rhabdomyoma is a
rare tumour found in about 50% of TSC patients, in which
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case it constitutes sound proof of TSC.

Finally, although mental retardation is one of the most
frequent symptoms, sometimes the disease progresses
for many years without any effect on the patient’s mental
status. The patient described here, at the age of 39 years,
had attended a higher educational institution and still
practices her profession.

Laboratory findings: There are no specific laboratory
findings associated with LAM'3%,

Lung function tests: The findings on the lung func-
tion tests in patients with LAM vary and include restric-
tion, obstruction or both®. The most commonly reported
pattern is that of obstruction, with disturbance of the
diffusion of gases®. The airflow restriction in LAM is due
to airway obstruction and not to the loss of elastic recoil.
Up to 10% of symptomatic patients have normal function
tests?®, as in the presented case.

Imaging studies: A) Chest X-ray. Initially, chest X-ray
may be normal. During the disease course, fine reticular
or reticulonodular infiltrates usually appear. Kerley B lines
may appear also, which are considered to be caused by
the distension of the lymphatic vessels in the interlobular
walls as a consequence of lymphatic vessel obstruction®®.
Lung volume is either normal or increased®®. Chest X-ray
findings may ressemble those of histiocytosis X, but with
a different distribution. The distortions in LAM are spread
equally throughout the whole lung and extend to the
pleurodiaphragmatic angles, whereas this is not the case
in histiocytosis X¢°. Ultimately, LAM progresses to ‘honey-
combing’, but the honeycomb appearance is described
as more ‘delicate’ than that seen in idiopathic pulmonary
fibrosis (IPF)'%'2, In addition to the parenchymal lesions,
pleural abnormalities are common®®. Chylous pleural
effusion is common, being present in 28% of cases5®.
Pneumothorax is observed in almost 50% of patients at
initial presentation and it appears in up to 81% at some
time point during the disease course>®'2, Pleural effu-
sion and pneumothorax can occur even though all other
radiographic findings are normal*>®. B) High-resolution
computed tomography. HRCT findings are almost al-
ways abnormal at the time of establishing the diagnosis®.
Frequently the disease appears more widespread on the
chest HRCT than on the plain chest X-ray. The most com-
mon finding is the presence of multiple thin-walled cysts
varying in size (2-20mm in diameter). The cyst walls can
be smooth and may be accompanied by a network of thin
lines at their borders which expand through the pleural
surface. As the disease progresses the cysts increase in
size and become more numerous even though the lung
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parenchyma surrounding appears normal. As on the plain
X-ray, the lung volume is normal or increased?®.

Portal or mediastinal lymphadenopathy may be ob-
served in 50% of cases®, and abdominal and endoperito-
neal lymph nodes have also been reported®>. Since renal
AML is found in 53% of patients with LAM, their presence
supports the diagnosis®®'2. A compatible history and
characteristic imaging findings indicate the necessity
for lung biopsy"*#912,

Bronchoalveolar lavage and lung biopsy: Lung
biopsy is considered the gold standard for the diagnosis
of the disease. However, transbronchial biopsy, cytological
examination of the pleural liquid, or histological evalu-
ation of the lymph nodes are less invasive and may be
sufficient to establish the diagnosis in some cases?. Im-
munohistochemical staining with HMB-45, a monoclonal
antibody derived from melanoma hybridoma that stains
LAM cells as well as melanocytic lesions, has decreased
the need for surgical biopsy in the diagnosis of LAM'™,

As previously described, it appears that there is a
definite but as yet unknown relationship between LAM
and TS. The diagnosis of TSC is generally based on the
clinical findings and specific diagnostic criteria described
above. Both AML and LAM are recognised as secondary
characteristics, and therefore patients should be consid-
ered to suffer from TSC based exclusively on the diagnostic
criteria’?. Nevertheless, since no female with S-LAM, with
or without renal AML, (but without other characteristics of
TSC) has been documented to have given birth to a child
with TSC, it is assumed that they have neither a TSC-1 nor
a TSC-2 germline mutation, and as a consequence they
do not suffer from TSC. In all female patients with LAM
a detailed family history must be obtained and careful
physical examination must be performed for concealed
signs of TSC, and in the case of doubt, genetic testing
should be carried out.

Treatment: Treatment of TSC is symptomatic and the
prognosis depends on the severity of the symptoms. A
pivotal role in the management of the disease, besides
prevention and timely diagnosis, is played by genetic dis-
ease research, the results of which may lead to the future
treatment of TSC'"'8, Regarding S-LAM, hormonal factors
are believed to play an important role in its pathogenesis.
Based on this observation, hormonal treatment was the
most common initial therapeutic approach. Progesterone
is the most frequently administered medication, yield-
ing varying results. In three large clinical trials, of a total
number of 32 patients who were treated with an average
daily dose of 10 mg of progesterone, 15 patients (47%)
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were considered to be improved or stabilized. In another
study, the decrease in FEV1 seemed to be less in patients
treated with progesterone than in those who were on no
treatment. Other studies however, did not support treat-
ment with progesterone'*’>. The recommended dose is
400-800 mg medroxyprogesterone i.m./month or 10-20
mg progesterone per os daily. Surgical opphorectomy is
practiced by some physicians®910121619.20,

The patients should be cautioned that pregnancy
has been linked with disease exacerbation>'2. Sporadic
individual studies report benefit from IFN-alpha or so-
matostatin therapy. Corticosteroids and cytotoxic im-
munosuppressants have no place in treatments'21677,
Tamoxifen binds to the oestrogen receptors and thus
acts as an antioestrogen, and its results are the same as
those of opphorectomy. The indicated dose of the drug
is 10 mg twice daily, and the dosage can be increased
to 20 mg twice daily. The efficacy of tamoxifen in the
treatment of LAM needs further evaluation. The patient
in this case report did not take tamoxifen because of the
finding of hamartomas of the CNS, which represents a
contraindication because tamoxifen may increase the size
of the existing lesions and predispose to the formation of
new lesions with deterioration of symptoms's8, Air trips
must be avoided, as variations in the cabin pressure may
increase the risk of pneumothorax*'*%, Paracentesis of
chylous fluid may be performed in order to palliate the
symptoms, but this can lead to a significant loss of pro-
teins and lymphocytes. A low-fat diet may be a solution
in this problem??216,

The majority of renal AML in LAM are small and asymp-
tomatic. Those with size of larger than 4 cm are at greater
risk of increasing in size and bleeding. Their appearance
on CT is characteristic and the biopsy confirms the di-
agnosis. Treatment should be considered for a bleeding
AML, which may cause significant discomfort, oran AML
which has large dimensions at investigation or rapidly in-
creases in size. With the new techniques of interventional
radiology, selective transdermal embolization at the site
of haemorrhage is the treatment of choice, but for some
patients, partial nephrectomy is required?.

In many patients with S-LAM, as well as those with TSC-
LAM, the disease causes a rapidly progressive decrease
in respiratory function, and they eventually become
candidates for lung transplantation>”'®, Guidelines for
transplantation include: FEV;/FVC <50%, total lung capac-
ity (TLC) >130%, FEV; < 30%, and severe cystic disease
on HRCT®*'2, Most patients require only a single-lung
transplant and the survival rate is the same as for those
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who undergo single-lung transplantation because of other
indications®>'>3, Recurrence of S-LAM has been observed
in 3 cases in the allotransplant’. HMB-45 staining can be
useful in setting a differential diagnosis between disease
recurrence and chronic allotransplant rejection.

Prognosis: The prognosis for patients with TSC de-
pends on the severity of the symptoms, which range from
mild skin disorders to epileptic seizures, severe mental
retardation and chronic renal failure. Patients with mild
symptoms lead a normal and productive life, and may
reproduce, whereas the most severe forms may present
serious disabilities. However, with appropriate medical
care, most patients with TSC can have a satisfactory life
expectancy. Concerning the pulmonary involvement in
TSC, the natural course of the disease leads to progressive
airflow limitation and consequent respiratory insufficiency
and cor pulmonale'?'¢2°_ There is significant individual
diversity and it is usually difficult to predict the course
of the disease for each patient separately. In some trials,
the decrease of FEV,/FVC fraction, the increase of TLC,
the deteriorating appearance of the lesion on HRCT and
the finding of cystic lesions on lung biopsy, have been
associated with a poor prognosis®'. A reasonable ap-
proach for disease monitoring is to perform a subjective
evaluation of the symptoms, lung function tests and a
chest X-ray every 6 months, along with exercise testing
and/or HRCT evaluation on a yearly basis>¢°''2, Patients
with rapidly progressive disease and those who appear to
be approaching the terminal stage of the disease within
the following two years need to be considered for lung
transplantation.

Given the similarities in LAM manifestations between
patients suffering from TSC and those suffering from S-
LAM, it is questioned whether LAM is a typical form or
a ‘forme fruste’ of TSC. Renal AML has been observed in
patients both with TSC and LAM without signs of TSC™.
Molecular and genetic research is currently in progress to
provide answers this question. Even though the LAM cell
was initially considered to be derived from the smooth
muscle cell, itis currently believed that it is a specific type
of cell, called the perivascular epitheloid cell®®.

It is evident that a systematic approach to the evalu-
ation of these patients is required. The collection of all
available information about these patients, under the
supervision of experienced clinicians, will yield promis-
ing results concerning most aspects of this rare disease.
Genetic counselling is recommended for future parents
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who have a positive family history of TS. Prenatal diagnosis
may be available for families with a verified abnormal
gene. However, cases where TSC appears as a new muta-
tion can be neither predicted nor prevented's.
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MEPIAHWH. Av kot o1 S1eBveig 0dnyieg yia To aobpa xpnotponol-
oUvTal oAoéva Kal GUXVOTEPA Ta TEAEUTAIO XPOVLa, TO GTOIXEID
HaptupoUV 6TI To AcBua dev eNéyxetal Kald o€ peyalo mocooTto
acBevwv. ZOHEWVA PE TIC TO TTPOOPATEG KaTELOUVTHPLEG 08NYi-
£G ylO TNV QVTIPMETWITION Tou AcOpatog, o 6ToX0G TN Beparmneiag
Tou doBpatog gival o éNeyxog, aAld kat n Slatrpnon Tou eAéyxou
NG VOoOU Yia 600 PeYaAUTEPO XPOVO YiveTal, Xwpig va umdpyxouv
TIAPEVEPYELEG ATTO TA PAPHAKA TTIOU Xpnoipomolouvtal. QoT000,
«€\eyxog Tou AcOpaTog» onpaivel S10POPETIKA MPAYHATA YO TOUG
neploodTepoug avBpwmnouc. MNa moAAd xpovia, ot Oepaneieg yia to
aoOpa agloAoyoUvTav COMPWVA LE TV ATOTEAECUATIKOTNTA TOUG O
EMPEPOUC TTAPAUETPOUG EAEYXOU, OTIWE TO CUMTTTWHATA, TV AVATTVEU-
OTIKN A&lToupYia, TouG mapoguaoUG, TOUG SEIKTEC AEYMOVAG A TV
avaykn Xpnong avakou@ioTiKnG Bepameiag. Tnv KAVIKA Tpdén, ot
Oepamovtec ylatpoi, mapakoAouBoucav Tov agBevr Kat EKTIHOUGAV
™ Baputnta g vooou, Bepamebiovtag Ta cupnmtwpata. TeAeutaia,
peyaAeg mMAnBuopiakéG peNéTeG, Seixvouv woTdoo, T éva GAVTIKO
moc0ooT6 acBevwy pe doBpa dlatnpolv emimeda eAéyxou Katwtepa
TWV 18aVIKWVY, YEYOVOG IOV AVTAVAKAA TO XEIPIOUO Tou AcOpatog
T000 amd Toug YlIaTpoUg 600 Kal amd Toug acBeveic. TKOTOG AUTHG
NG avackoemnong ivat va avalntndouv ta Kupldtepa aitia mov
€vBUVOVTaL YIa TO PTWYXO €Aeyxo TOu AcBpaTog Kal va urrodeiel
TPOMOUC TTOU MITopPEi va au€oouv TIC TPoaSoKiEC Mag yia KaAUTEPO
é\eyxo Tng voaou. lMvevpuwy 2008, 21(3):273-282.

EIZATQrH

To doBua eival pia xpdvia vooog, TTou eKTIHATAL TTwE agopd 300 mepimou
EKATOMMUPLA A0OEVWV TTAYKOOUIWG, EVW O ETTITOAACOG TOU AVAUEVETAL VA
avénBei ota 400 ekatoppupla pEXPL To 20252 EuBuvetal &g, yia 250.000
XIANdde¢ Bavatoug eTnoiwg og maykoouia KAipaka, kabwg Kal yla onua-
VTIKN €EMPBAPUVON G€ KOIVWVIKO-OIKOVOWIKO emimedo'2. EmimAéoy, mapd
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v avdantuén kal Tnv e£Amwon ta TeAeuTaia xpovia,
S1Ebvwv 0dnywv yia tn Stayvwaon Kat tnv avTILETWTIIoN
Tou aoBuatog Ta otolxeia deixvouv, Twe To AcBbua dev
eNEYXETAL KOAA O PEYANO TTOCOOTO A0OEVWV3>, ZUupwva
ME TIC TTI0 TIPOoPaTeC KateuBuvTnple odnyieg yla tnv
QVTIMETWTIION TOU AoBuatog® o 0ToXoC TNG Bepamneiag
NG vOoou €ival o éAeyxog, aAAd Kal n dlatrpnon Tou
EAEYXOUL TNE VOOOU Yla 000 TIEPICTOTEPO XPOVO YiveTal,
XWPIG va uTTdpyouV TTAPEVEPYELEG ATTO TA PAPUAKA TTOU
xpnotuormolouvtal. Qoto00, «EAEYXOC TOU ACOUATOC»
onUaivel S1aPOPETIKA TTPAYMATA YIA TOUC TIEPICCOTEPOUS
avBpwmouc. Emi og1pd eTtwv, ol Bepaneiec yia to dobua
a&lohoyouvtav cUPPWVA LE TNV ATTOTEAECUATIKOTNTA
TOUG O€ PEPOVWHEVEG TTAPAUETPOUC EAEYXOU, OTIWCG TA
CUUTTTWHATA, TNV AVATIVEVUOTIKNA AElTOUPYia, TOUG TTa-
PO&UOHOUC, TOUG SEIKTEG PAEYUOVIG 1 TNV avAykn Xpen-
oNng avakou@loTIKAG Bepameiag. ZTnv KAWVIKA TPA&n, ot
BepamovTeC ylatpoi, mapakohouBouoav Tov acBevr) Kal
gKTIHOUOoAV TN Baputnta tng vooou, Bepametiovtag Ta
CUMTTTWUATA. YITAPXOULV, WoTOOoO eVOEeifelg, OTLKauia amd
TIC MEMOVWHEVEC TTAPANETPOUC Sev amoTtelei cagn évoelén
A POUC EAEYXOU, EVW TAUTOXPOVA eV AVTAVAKAA TI ival
ONUAVTIKO yla Tov acBevry, n motdtnta {wn¢ Tou ormoiou
e€aptdtal and tn CUVOAIK EMMTWON TNG VOOOU Kat Ol
amnd pepovwuéva onueia BeAtiwonc’®. EmmAéov, kottalo-
VTQG OE PEPOVWUEVEG TTAPAUETPOUG TNG VOOOU UTTOpPEi va
UTTEPEKTIMATAL TO ETTITTIESO EAEYXOU TNG VOOOU®.

AteBveic, MTONUKEVTPIKEG peNETeC £xouv Oeiel Twg To 33
- 50% Twv acBevwV UE EMiOVA CUPMTWHATA AoOBUATOC
Bewpovoav wg n voéoog Toug ATav KaAd eAeyxouevn?.
Eival mpo@avég, 6Tt mohloi aoBeveic pe acBua éxouv
AavBaopévn ekTipnon yla tov éAeyxo TN mAbnong Touc.
>1n SidpKela Twv TeAeuTaiwy eTwv éxouv Sie€ayBei ma-
YKOOMIWG TTOANEG ENETEC UE OTOXO TNV EKTINON TOU
eNéyxou Tou AoBpaTOG 210, FTa amoTEAEOPATA AUTWY TWV
MENETWV, TTOU CUPPETEIXAV 16 XWpeG kat 8.500 aoBeveig
pE doBuamapouoidoBnke 0Tt ot aoBeveic gixav Tnv idla
€IKOVA, SNAAGH: U EAEYXOUEVA CUUTTTWLATA, TIEPLOPIOUO
OTIC KaBNUEPIVES SpAcTNPIOTNTEC KAl UPNAA TTOCOOTA
EKTOKTWV ETOKEYEWVY OTA TUAUATA EMELYOVTWY TTEPIOTA-
TIKWV TWV VOoOKOoUEiwy, dnAadn kakr mototnta {wric. O
PTWXOG EAeyXog ouvodevoTav mapdAAnAa amod avemapkn
XPrON EIOTIVEOEVWY KOPTIKOOTEPOEIOWV O0TOUC AoBeveig
ME Xpovio acBua: 35% oTig HIMA, 41% otnv Evpwrn kat
Atyotepo amno 15% otnv Aaia.

2UVOAIKA, oTig HIMA kat otnv Eupwrn, pévo 1o 5%
TWV acOuaTIKWV acBevwv gixav METUXEL TOV EAEYXO,
OMW¢ autog opiletal amd Tic 0dnyiec GINA 2006°. To ye-
YOVOG OTL TO £TimeS0 Tou EAEyXOU Tou AcOuaTog cuXVA
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UTTEPEKTIUATAL TG00 ammd Toug aoBeveic 6oo Kat amd Toug
YlOTPOUG, UTTOSEIKVUEL WOTOCO, OTL Ol KATEVOUVTHPLEG
o8nyieg amd pdveg Toug Sev emapkolv yia Tn Slao@a-
Alon g emapkol¢ aflohdynong Tou emméSou eAEyxou
TNG VOOOU. 2KOTIOG AUTAG TNG avackomnong gival va
ava{ntnBouv Ta KUpLOTEPA aitia mou euBuvovTal yid To
PTWYO £AeyxX0o TOU AoOpATOC Kat va unodeiel TPOTOUG
oV Hropei va av€rjoouv Ti¢ TPoodoKieg Hag yia KAOAUTEPO
€\eyx0 TNG vOoOU.

Tionpaivel 6pw¢ éleyyog Tov aoBpatog;

TUppwva UE TIC KateuBuvThple 0dnyieg Tou EBvikoL
I6pUpaToC yia tnv Kapdid, Toug Mvelpovec kat to Aipa
(NHLBI)8, n armoTeAeOUATIKN AVTIMETWITION TOU A0OUATOC
amaitei 1o oxeSlaopu0 £vog e€aTopiKkeLEVOU TTAGVou Bepa-
nieiag yla kdBe acBevr, pe oTdX0 TNV EAayIoTOmoinon Twv
CUMITTWHATWV KAl TNG aVOKOUQPIOTIKAG Xpriong B.-Oteyep-
TWV, TNV TPSANYN ToU TTEPLOPLIoOU TNG SpacTNEIOTNTAS
otn 6ouAeld 1 otnv kKaBnuepvr {wny, TNV TPOANYN TwV
Mapo&UVOEWV Kal TNG AvVAyKALOTNTAG YIA TTIO EVTATIKN
Beparneia i yla el0aywyr 0To VOOOKOUEIO.

J0PQwva PE TIG TEAeuTaieg S1EBveic kateuBuvTrpleg
odnyiec yia to acOpa (GINA) «o 0TOX0C TNG AVTILETWITIONG
Tou doBuatog Oa mpémel va gival o ENeyxXog TNG vOGoU»©.
To eeyxopevo aoBua xapaktnpiletal amo eAAxIoTa
kaBoAou cupnTwuaTa Katd t StdpKela e nuépag, amd
TNV anoucia AoOUATIKWY KPICEWV | ETTEIYOUCWYV ETTIOKE-
PEWV O€ YIATPOUG I VOOOKOUEIQ, aTd EAAXIOTN avAyKn
Yl avaKou@loTIKN Bepareia pe B2-OleyépTeg, Kavévav
TIEPIOPIOMO TNE PUOIKAC SPACTNPIOTNTAC KAl TNG AOKNONC,
oxe&6V UGCIONOYIKH TIVEUOVIKHA AEITOUPYIa KAl ENAXIOTEC
1 kaBohou Tapevépyeleg and tnv Beparneia.

Ta kprtipla GINA Bdoel twv omoiwv opifovtal o “KaAdg
‘EAeyxoc” kato “MAnpng EAeyxoc” Tou doBuatog cuvoyi-
Covtatl otov [Mivaka 1.

O108nyiec GINA Tapeixav 0Touc lATPOUE ava ToV KOO0
évav «odnyod» yla TNV AVTIMETWTTION Tou AcBPATOC, e
Bdon ™ BapltnTa TNG VOoOU, TPOTEivOVTaC Wia otadlakn
KAlpdkwon tng Bepaneiag. XOp@wva e TIG CUOTACEIG, N
Bepaneia Oa mpénel va Eekiva amo Tétolo eminedo, WOoTe
va e€ao@alifeTal 0 EAeYXOC KAl 0T CUVEXELD, OTAV AU-
TOG emitevXOei, mpoTeiveTal cuvéxion tng Bepaneiag pe
otadlakn peiwon tng doong (step-down).

Motoi mapdyovteg uBuvovtat
yia 10 @TW)0 €Aey)xo Tov AoBpaToC;

Ynapyouv moAAd aitia mou pmopei va euBivovtarl yla
TO PTWYO €\eyxo Tou doBuatoc (Mivakag 2). QoTdo0, ave-
&aptnta and ta umokeipeva aitia, o Babuog Tou eAEyxou
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MINAKAZ 1. Optopog eNéyxou tou doBuatog Bdoel Twv odnytwv GINA

MAripng éleyxog
(6Aa Ta mapakdtw)

Mepikog éAeyxog
(Mapovaia kdamotouv Kpitnpiov o€

Xwpic éAeyxo

omotadrjmote eB6oudba Oepanceiac)

Huepriola cupmtwpata KaBdMou (2 popéc/ YuyvoTepa amo 3 | TEPIOOOTEPA KPITAPLA TOU HEPIKOU
eBSopdda i Miyotepo) 2 popéc/efdoudda e\éyyov, onoladnmote eB6oudda

Meploplopog KaBdAou Kamotou fabuou »

SpaotnplotiTwy

Nuktepvd cupntwpata/ KaBdAou Kamoieg popég »

agunvion

Avaykn yla @AapuoKo KaBohou (2 popéc/ SuxvoTepa amo »

avakoulong eBSouada i Aiyotepo) 2 popéc/edopada

Mveupovikn Aettoupyia ®uololoyiki <80% TOU KAAUTEPOU ATOMIKOU »

(PEF i FEV1) Tou pofBA/vou

Mapo&uvoelg KaBohou ‘Evag i} mepIocOTEPEG/ETOG Mia o€ omoladnmote efSopdda

MINAKAX 2. Aitia avemapkoUg eENéyxou

« ZuwoonpPOTNTA (TT.X. OANEPYIKN pIviTIda, TapappIviKoAmiTida,
ron)

« YoBapo doBua, avbekTikd otn Bepameia dodua

« Juvexnc ékBeon o€ mapdyovteg mou TUPodoToUV TN VOO (T.Y.
emayyehpatikd aobpa, katolkidia {wa, oKk okdvn KATT)

« AVEMAPKNC EKTIUNON TOL AoBpatog amd Tov 1aTPod

« Avemapkng Bepameia

« Avamoteheopatikng AjYn tng Bepameiag (m.x. AavBaopévn
TEXVIKN] ELICTIVONC)

EAattwpévn anmoteheopatikdTnTa TNG Bepameiag (m.y. Kd-
TIVIopQ)

+ Mn ouppop@won oto Bepameutiko mAdvo

« XapnAég mpoodokieg aoBevouc Kal laTpoU

+ Yuyoloyika mpofBAfuata mou ennpedlouv tnv embupia yia
™ AYPn ™S BePameuTIKAG aywyng

« Eval\akTikég Bepaneieg yia o doBua (.. opolomadnTikn
aywyn)

« AvemapKn¢ mapakolouBnon amo to BepdmovTa 10Tpo

« Ot aoBevei¢ va punv avtidapfavovtal Ta CUMMITWUATA WG
€vbe1€n Kakou eAEyXOU TOU ACOUATOC TOUG

TTOU ETTITUYXAVETAL AVTAVAKAA TO XEIPIOUO TOU ACOUATOC
TOO0O0 amd TouG YlaTpoug 600 Kal amd Toug acBeveic!. Ot
ylatpoi 6a mpémel va alohoyolv owoTd To AoOua Kat va
AapBavouv ta KataAAnAa pétpa dtav BAEMouy 0TI 0 ENey-
XOG givat avemapkng. EmmAéov, umopoulv va BeAtiwoouv
Tov éAeyXo Tou doBuatog emdelkvoovTtag HEYaAUTEPN
Katavonon yla tnv amoyn tou acOevr). Ot aoBeveic ano

TNV TAEUPA TOUG, TTPETTEL VO OECUEVOVTAL OE CUYKEKPLUE-
VOUG TPOTOUG auTtodiaxeipnong Tou AoBATOG TOuG Kal va
embelkviouv tn HeyalUTePN SuvaTtr CUPPOPPWON OTN
ouvioTwHEVN Bepareia. Meyaheg TANOUCIAKEG LENETEG
w0oTO00, HEiYVOLV OTI £VA ONUAVTIKO TTOCOOTO A0DEVWV LE
aoBua Satnpei emimeda eEAéyXOU KATWTEPA TWV IOAVIKWY,
YEYOVOG TTOU AVTAKAG TO XEIPIGUO TOU ACOUATOG TOCO
amoé TouG YIaTPoUE, 600 Kal Ao Toug aoBeveic.

AYNATOTHTEZ BEATIQZHZ TOY ENIMNEAOY
EAErXOY TOY AZOMATOX YI1O THN«OMNTIKH
FQONIA» TOY AXOENOYZ

Amo tnv mieupd Tou aoBevoug, yia tn BeAtiwon Tou
emmédou eAéyxou Tou doBuatog Ba mpémel va AngBoulv
urt’ oYv 3 Bacikd onpeia:

1. Tieminedo eAéyxou Tou AOOUATOC EMITUYXAVOULV Ol
aoBeveic;

2. Nota givat ta ouvriBn aitia avemapkoUg EAEYXOU Tou
acBuatoc amnod Tnv mAeupd Tou acBevoug;

3. Molol €ival ot KUplol KaBoploTiKoi MaPAyovTEC O€
oxéon Je Tov aoBevn, yia Tov EAeyXo Tou doBuatog;

1. Tuemimedo eNéyxou Tou aoBpatog emtuyyavouvv
oL ao0eveic;

Me Tic OepameuTIkéG aywyEg Tou SlaBEToupe onuEpa,
0 é\eYXOC TOU A0HUATOC Eival EPIKTOC OTNV TTAEIOVOTNTA
TwV a00eVWV, TOUAAXIOTOV OTO TEXVNTO TTEPIBAANOV
piag KAk dokiunic. Evroutolg, otn {wrj, 6mou ol -
AoyéC Twv aoBevwv umopei va ekppdlouv S1aPopETIKEC
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TPOTEPAOTNTEG, TO AoBua e§akolouBei va amoTelei pia
onpavTikn empBdapuvon yla Ta CUCTAPATA LYEING, KUPiwg
e€autiag Tou PTWYOU EAEYXOU TNE VOTOU.

Meydaleg TAnBuouiaKkEG peNETEG, Seixvouv OTI éva
ONUAvVTIKO T0C00Té acBevwy pe doBua Slatnpouv emi-
meda eAEYXOU KATWTEPA TWV IOAVIKWV. ZUH@WVA HE TN
peAéTn AIRE (Asthma Insights and Reality in Europe),
o€ TIEPIO0OTEPOUC amo 2.800 acbeveic pe dobBua otn
FaAMia, Feppavia, Itaiia, NopPnyia, lomavia, Zoundia kat
Hvwpévo Baailelo, Ta cupntwuata Tou acOuatog amo-
TENOUV P€POC TNG KaBnuepivoTnTag Touc. MNeploodtepol
amo TOUG HIoOUG EpWTNOEVTEC (56%) (MECW TNAEPWVIKIAG
ouvévTeuEnG o€ Tuxaio O&iyla VOIKOKUPLWY) avépepav
CUUTMTWHATA KATA TN SIdPKELA TNE NUEPAC TIC TEAEUTAI-
€C 4 €BSouadec Kal mepimou évag oToug TPEIC aoBeVeiC
nmapouciale Siatapayég umvou g€aitiag Tou dobuatog,
TouldxloTov pia opd Tnv efSopdda. Ané ta 753 maudia
(<16 eTWV) TNG Epeuvag, 28% gixav VUXTEPIVA CUUTTTWHATA
TOV TIPONYOUUEVO Prva, evw 61% eixav avdaykn amo ta
QAVOKOUQIOTIKA TOUG QAPHAKA.

Avdaloya amoteAéopata pe autd tng perétng AIRE
avagépovtal kKat otn HeAéTn INSPIRE™. H peAétn auth
SievepynOnke og 11 xwpeg (Auotpalia, BéAyio, Kavada,
FaAAia, leppavia, Itahia, OMNavdia, lomavia, Youndia,
Hvwpuévo Baoielo, HMA) kat cupmneptéAafe 3.415 evrAIKEC
ME aoBua umo aywyn ME EI0TIVEOUEVA KOPTIKOELSH, Ol
oroiol gixav emAeyel amd Toug BePATIOVTEG 1ATPOUG KAl
gixav APl HEPOG UE TNAEPWVIKT) CUVEVTEUEN. ZXESOV ¥4
Twv aoBevwv (74%), xpnotpomotlovoav KaBnuepva KAmolo
Bpoyxodiactaltiko @dpuako dpueong 6pdong, evw ol plooi
oxeddv amno toug aoBeveic (51%) gixav TouldxioTtov dia
mapo&uvon AoOUaToC Pe avayKaldTNTa [ATPIKAG Tapéupa-
ongG Tov mponyoUHEVo xpodvo. O péoog aplBudc acBevwy
pe embeivwon tou dobuatog ftav 16 oToug acBeveic pe
KOKO €\EYXO TOU A0HUATOC Kal 6 0TOUC A0OEVEIC e KAAA
gleyxopevo aoBua. Emiong, umdpyouv otolxeia amo pia
10&tr) OwvAavdikr peAETN Tou Seixvouy, 0T BeATivvovTag
TIC TTAPOYXEC TWV UTTNPECIWV LYEiag pmopei va BerTiwOei
Kal 0 €AeYXOG TOU ACOUATOGR, OTIC TTEPIOOOTEPEG OUWG
XWPEC O PTWYOC EAEYXOG TTAPAMEVEL EVA ONUAVTIKO TIPO-
BAnua 1600 yia Toug acBeveic oo Kal yia To cuOTNUA
vyeiag. Q¢ amodelén autou, £pxeTal pia peTa-availuon 9
peleTwy mou SlevepyriBnkav og Auotpia, Kavadad, M-
Aia, Zoundia, MeyaAn Bpetavia kat HIMA mou €8¢1g, ot
TePIToU To 73 TOU AuecoU KOGTOUC yid To AoBua Kat Ta
34 TOU OUVOAIKOU KOGTOUC Yia To AcBua rTav amdppola
TOU QTWXOU EAEYXOU TNG VOOOU'™,

[INEYMQN Tetxoc 30, Téuog 210¢, lovAiog - Zemtéufpiog 2008

2. lNoia givat Ta ouviOn aitia Tov avemapkoug eEAéyyou
ToU AoBpatog amd tnv mevpd Tov acBevoug;

To aoBpa pumopei va pnv eAéyxeTat KaAA yia ToAAoU¢
Aoyoug, mou pmopei va oxetiovtal TOoO PE KAIVIKEG
TIAPAUETPOUG OCO KAl PE TTAPAUETPOUG CUMTTEPLPOPAG.
ZTOUG ONUAVTIKOUG KAWVIKOUG TTAPAYOVTEG CUMTTEPIAA-
Bavovtal Ta yeveTIkd XapaKTNPIoTIKA Tou acBevoug,
0 TUTI0G Tou AoBuatog (m.y. euailcdnoia otnv aomipivn,
oudeTePOoPIAKY SpaocTnpldTNTa) KAl n cuvvoonpdTNTa
(m.x. yaotpo-otco@ayikn maivdpdunon (FOM), omobo-
PIVIKA €KKPLON)">, ZNUAVTIKA €lval KAl N GUUTEPLPOPA TWV
ao0evwy, kabw¢ To eminedo Tou eAéyxou Tou doBuatog
emnpealetal and Tnv CUMUOPPWON otnV Bepareia, anod
AAAEG oupmePLPOPEC auTodlaxeiplong, kabwg kat amd
TO KATTVIOMA.

TéNog, ol aoBeveic umopei va un cupBoulevovtal To
YlaTpo TOUG YIa TNV AVTILETWTTION Tou AoBuatdg Toud.
Mia épeuva oto Hvwuévo Baoihelo €deiée 6ti 10 10%
Twv acBuatikwv acBevwv dev eixav emokepOei ylatpo
yla 1o 4o6pa Toug Ta tedeutaia 3 xpodvia?'. Ot Osterberg
kat Blaschke™ ouvéyioav toug kuplotepoug Adyoug yia
TouG oToiouc ol aoBeveic 6 CUPHOPPWVOVTAL LE TN
Beparmeia (Mivakag 3)

3. Moot €ivar o1 kOptot kaBopioTikoi mapdyovteg
o€ o)éon pe Tov agOevr), yia Tov éAeyxo Tov doBpatog;

01 mpoadokies, o1 BAEWEIS Kal 01 aTOX0!
TWV ao0svav.

A) OtaoBeveic pmopei va amodéyovtal Ta CUUMTWHATA,
uTTOBETOVTAC OTL N CUXVI EUPAVIOT) TOUG, OL TTAPOEUV-
OEIG Kal Ol TTIEPLOPIOMOi oToV TPOTo {WNG TOuG gival
aAvVaTTOPEUKTN CUVETELD TOU ACOUATOC. 2T HEAETN
AIRE, n mAelovotnta Twv acBsvwv Bewpoloav Twe
gixav Kaho €Aeyxo Tou aoBpuatog, evtouTolg Ta eminmeda
TWV CUUMTWHATWY Toug €6&1éav amouaia eAéyxou Kal
aduvapia KatakTnong TWv avapevoOUEVWY EMITESwWV
Me Bdon Tic katevBuvTpleg 0bnyiec”.

B) OtaoBeveic umopei va pn ouveldbntomolouv OTi uTtdp-
XOUV arTOTEAECUATIKEG Oeparneieg. AUTO QAVNKE KAl OE
pia peENETN 517 acBevv otnv MeydAn Bpetavia™. Evw
ol aoBeveic 0’ éva MooooTo 58% avépepav OTL ATAV
TOAU Ikavorolnuévol amo to emimedo Siaxeipnong Tou
AoOuaTOC TOUG, AUTO HEIWBNKE 0To 33% OTAV TOUC
embeixOnke to emimedo to omoio nMpénel va mpoodo-
KoUV oUppwva UeE TIG S1eBveic kateuBuvtrpleg odnyiec.
H gpyacia autr umodelkvUiel TNV avaykaldtnTa TG
avénong Twv MPoodoKIWV TwV acHevwv PECW TNG
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MINAKAZX 3. ZuvrOn aitia KaKrG SUUHOP@WONG 0TOUG a0OEVEIG
pe doBua

+ Yuyoloyika mpoPAruata (16laitepa katabAwn)

- N'vwolakd mpofArfuata

+ Ogparmeia o€ ACUPMTWHATIKY VOOO

« AvemapkKn¢ mapakoAouBnaon f ENNEPn evnuéPWonc/ekmai-
Sevong twv acBevwv oe oxéon pe Tn vooo kal/n tn Bepaneia
TOUuG

« AVEMOUUNTEC EVEPYELEC ATTO TN PAPHAKEUTIKN aywyn

« XapnAéc mpoodokisc aoBevouc w¢ mPog To OQeNOC amod Tn
Bepaneia

- Adlagpopia Tou aoBevolc yia To véonud Tou
« Kakn oxéon emkovwviag peta&u 1atpov-aoBevoig

« Quoika eumddia yia Tapoxr 10TPO-PAPUAKEUTIKWY UTINPECIOV
(T.X. OIKOVOUIKG, KOIVWVIKA)

+ 2UvBeTa Kat TOAUTTAOKA QAPHAKEUTIKA oXAaATA
« Kéotog Bepameiag

EVNUEPWONE TOUC YIa TNV Told TN Ta (WG TTOU pIropolv
va TTETUXOUV.

T1 emimedo eAEyxou emBupouv va EMTUXOUV 01
aoleveic;

‘Otav o1 acBeveic pwtNONKav OXETIKA PE TO TI TOUG
EVOXAEI TTEPIOOOTEPO OTO ACOUQ, OL TIEPIGOOTEPOL AVEPE-
PAV CUPTTTWHATA OTTWE Brixag, SUoTVola Kal TTEPIOPICOI
otov Tpomo (wnG Touc®. Xe ula PeAETN o aoBeveig pe
Aao0ua, 10 55% TWV EpWTNOBEVTWY avépepav 0TI Ba Toug
BonBouoe éva ypamnto oxédio Spdonc'®, evw o€ pia AAAn
MENETN TO 45% Twv aoBevwv oUTE gixav, oUTe emMOUUOU-
oav KATTOL0 TAKTIKO €AeYX0 TOu doBuatoc?'. Mepikoi amd
TOUG 0TOXOUG TwV aoBevwy ival EUPAvWC avTIPATIKOL
(m.x. prmopei va emBupouv va €xouv Aiya cupmtwuata
apkei va pnv emnpedalovtal ot SpactnploTNTEG TOUC,
aAAd Sev emBupovy va Taipvouv @ApUaKa WOTE va TO
EMTUXOLV). XTNV TPAYUATIKOTNTA Ol A0OEVEIG EMAEYOUV
METAEL SIAPOPETIKWY YVWPIOUATWY TNG VOOOU Kal TNG
Bepaneiag TG, avtaAAdooOoVTAG LIa TITUXH Yia Jia AAAN,
onwc¢ akpiBwc Oa eméeyav PeTAU KATAVAAWTIKWY Aya-
Bwv 1oV MPOCPEPOUV SIAPOPETIKA XAPAKTNPLOTIKG, O
SlapopeTIkEG TIHEC. Ma mapdadelyua, éva epWTNUA TTOU
gixe wg otd)0 va eeTdoel auth TNV IB1aTepoTNTA £6€1E,
OTL o1 acBeveic RTav mpdOupol va €xouv PeyalUTEPOU
BaBuou cuptyuod kat Stlatapaxég UTTVOU TIPOKELUEVOU
va amo@uUyouv To Brixa kat tn duomvola?2, EmmAéov, ot
aoBeveig emBupolv va €xouv Tn duvatdtnTa EMAOYNG
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peTalL Twv Sla@dpwv BepameuTIKWV CXNUATWVE, Kal
va £XOUV AUTOVOia 0Tn ANYN AmoQACEWY WE TTPOG TN
Slaxeipion Tou AcOUATOC Toug?,

2T10X0I TWV 000eVWV KaI EAyX0C ToU GoBparog

O éAeyxo¢ Tou acBuatog adlohoyeital amd Toug La-
TPOUG (.. anmd TNV avdykn AqPng avakou@loTIKAG Oe-
pareiag, amod TNV MVEUPOVIKA AElToupyia, TNV avdykn
yla éktaktn nepiBaiyn). Evtoltolg, autdg o tpdmog
a&loloynong Baociletal oe deikteg mou Sev oxeti(ovtal
amapaitnTa pe Tov KaBe aoBevr exwplotd. AvtiBetaq,
ol PuxoloyIkéG Bepareieg, KATA KAVOVA, XPNOILOTTOIOUV
oToxou¢ mou kaBopilovtal amd tov idlo Tov acBeviy, n
emitevén Twv omoiwv amoteei deiktn BeAtiwong 1600
yta Tov acBevr) 600 Kat yia Tov 1atpd. Mapadeiypatog
Xapn, évag ayopa@ofikog aoBevig umopei va 8ol we
oTOXO va Byaivel kABe pépa yia va ayopdoel epnuepida.
Me amAd Aoyia, o TTpoadloploudcg Kal n Xxpnolpgomoinon
TWV oTOXWV 1oV €xouV Kabopioel ol aoBeveic éxel pavei
OTL evOapPUVEL TN CUMUETOXH TOUG, YEYOVOC TTOU UTTOPE(
va odnyrio&l o€ KAAUTEPN CUMUOPPWON oTn Bepamneia®.
Eival emion¢ cOPPWVO e TNV Aoy, OTIL ATTOTEAECUATIKNA
Beparneia eival ekeivn TOU IKAVOTIOLIEL TOUG GTOXOUG Kal
TIC TPOOSOKiEC TWV A0BeVWV?,

H ouppopowon Twv acBevwv arn Bgpancia kar GAAES
NITUXEC TNC auT00IaxXEipIonNG Tou GoBuarog

Ot aoBeveic umopei va pun Aappavouv tn Bepaneia
TTOU TOUG €Xel ouoTnOei, cUUPBAANOVTAC £TOL OTOV ATEAN
€\eyxo TnG vooou. AveéaptriTwg nAikiag, yévoug, Kolvw-
VIKO-OIKOVOUIKOU €TIITESOU TWV A0BEVWV Kal TUTTOU Kal
ooBapotTntag TNG vooou, TooooTd Avw Tou 30% Twv
aoBevwv Ue Xpovia vooo &€ GUPHOPPWVETAL 0Tn Bepa-
Teia?” Kal TO TTOGOOTO £ival AKOUA LEYAAUTEPO dTAV OTN
Bepameia cupmepAaUBAvovTal EIOTIVEOEVA KOPTIKOEIONS,
H @twyn ouppopewaon otn Bepaneia avdvetal dtav ta
Bepameutika oxnpata gival moAUTAoKa, e§akohouBei va
TIAPAMEVEL OUWG PTWYH AKOMA Kal 6Tav n ouxvoTnTa Twv
Sooewv pelwvetat (29, 30). EmmAéoy, éxel mapatnpenOei
OTL AV KAl N CAPAC EVNUEPWON TWV ACOBEVWIV WE TTPOG TN
Beparmeia ival TOAD onpavTikn, d&v gival ApKeTH yla va
€yyunOsi Tn cuppopewon otn Bepaneia®.

H «kouvij Aoyikij» Twv ao@gvwV oXETIKAG
ue Tn Bepaneia kar Tnv avriAnyn Tou aoBuarog

H autodiaxeipion tou acBuatog amod Toug acbeveig
emnpedletal o peyalo Babud amd Tig memoBnoelg TNG
«KOIVAG AOYIKNG» TOUG OXETIKA UE TNV aoBévela Kal TN
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Bepameia®?. Oraobeveic Sev akohouBouv ota TUPAA TIG Oe-
PATEUTIKEC 0ONYiEC AKOMA Kal av TIPOEPXOVTAL artd ATopd
oL eumioTeVovTal, ahAd aflohoyolv av n odnyia taiptadlel
otn OIKA TOUG avTiAnyn Kat 0TI TTETTOLONOELG TOUC, OXETIKA
pe TNV acBévela kai tn Bepameia®. H cUPPOPPWON TouC
oTnNV aywyn emnpedletal KUPIWE amod Tov TPOTo e TOV
oroio a§lohoyouv ot idlol Tnv avdaykn toug yta Oepareia,
o€ avaloyia HeE TIC MOavEC TTaOPEVEPYELEG TNG.

Mia épguva mou €yive otn MeydAn Bpetavia yia tn
CUUMOP@PWON 0TN XOPHYNON EICTIVEOUEVWY OTEPOEIOWV
aoBevwv TNE KovoTNTAC e AoBpa €deie, 6T yia TTOANOUC
a0Beveic n avtiAnyn yia 1o AoOa WG XPOVIAS KATACTAONG
OV amattei KaBnuepvr TPOPUAAKTIKN Bepareia, épxe-
Tal og oUYKPOUON UE TNV TIEPLOSIKY CUUTTTWHATONOYIA
Tou acBuatog mou ol idtol Biwvouv (GnAadry, UTAPXEL N
niemoiBnon, 6T to AoBbua dev undpyel 6tav Sev uTTApXOLV
ouuntwpata). Autoi ol acBeveic Tav mbavotepo va
AUEIoBNTARCOUY TNV AvAyKn KABNUEPIVAC ANYNG EIOTTVE-
OUEVWVY OTEPOEIOWV Kal £6ELXVAV ONUAVTIKA XEIPOTEPN
OUHMOPpPWon?. EmmAéov, ol avnouyieg Twv acBevwv
OXETIKA UE TIC TTAPEVEPYELEG TNG Bepameiag nTav evto-
vOTEPEC OTAV EiXaV AUPIBOAIES yIa TNV avayKaldtnTa TNG
idlag Tng Bepaneiag®. O avnouyieg auTég OXETIKA ME TIG
OUVTAYOYPAPOUEVEG AYWYEC ETIEKTEIVOVTAV Kal TTEPa aTTd
TO (POP0 TWV TTAPEVEPYEIWV TOUG, TTEpIAapBAvovTag Mo
a0PIOTOUC TIPOBANUATIONOUE, OTTWG YId TTAPAdELYA, TO
@ofo Tn¢mBavoTnTag e£APTNONG KA TWV LOKPOXPOVIWY
TIAPEVEPYEIWV. AUTO €V UEPEL, UTTOPET VA €€NYNOEL TOUG
AGYOUC YIO TOUC OTTOI0UG KATTOL01 A0BEVEIC KaTageUyou o
OUUTTANPWHATIKEG I} EVOANAKTIKEG PN amodekTéC Bepareieg
ylato doBua. Ot épeuveg €xouv deifel 6T peyalo TOCOOTO
a0OUATIKWY XPNOILOTIOI0VV TETOLEG Oepareiec, TapdA TIG
AyooTéC evOeifelc amOTEAECUATIKOTNTAC TOUC,

H éNAewpn mAnpo@dpnong odnyei toug aoBeveic va
UTTOTIMOUV Hia BeparmeuTikn emAoyn i va mapeppaivouv
oTNV aywyn e Baon Ti¢ SIKEC TOUC TIEPIOPIOUEVEC TIAN-
poopiec. Mapdlo mou o1 Temo1Onoel; Twv acBevwy gival
AUTEC TTOU Kupiwg kKaBopilouv Tn o0TACN TOUG AMEVavT
o1 Bepaneia, auTtég ol memolBnoelg dev eival oTaBEePEC
Kal umopouv va aAAdaéouv péoa amd tnv ekmaideuon
kat tn oulAtnon?. Téhog, Sidgopol Yuxohoyikoi mapd-
YOVTEG (OTTWG TO AyXOG Kat n KatdbAwn)®, aAAd kat n
KOWVWVIKO-OIKOVOUIKN 8¢0n* 600 kal n eéBvikdTnTa TV
aoBevwv*® pumopei va emnpedlouv TN GUPITEPIPOPA TOUG
KAl KAT'EMEKTAON, TOV EAEYXO TOU ACOUATOC.
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AYNATOTHTEZ BEATIQZHZ TOY ENIMEAOY
EAEMXOY TOY AZOMATOX YO THN «OMTIKH
FTONIA» TOY IATPOY

Y& Ox£0N HE TOUG LlaTpoUC To eminmedo eAéyxou Tou

aoBuatog pumopei va PeXTiwOei:

a) Me n xprion am\wv pyaleiwy yla TNV EKTiUNoN Kal
TNV MapakoAoUONon Tou EAéyXoU TOU AcOUATOC,

B) ue ™n cwotn afloAdynon Twv alTiwv avemapKkoug
eAéyxou mou oxetiCovtal pe Tov acBevn kal

Y) HE TNV TOKTIKA TapakoAolBnon Twv acBevwv Ue
aoBpa otnv mpwtoaduia mepiBaiyn.

1. Extipnon kat mapakohouBnon tou eAéyyou
ToU oBpatog

Bapurnta Evavri EA§yxou

Ot katevBuvtnpleg odnyieg yla TNV AVTIMETWTTION TOU
acBuatog mepAapBdvouy, OTWE Kat ylia AANEG vVOoOOUC,
aAyopiBuoucg Bepaneiag mou Bacilovtal otn Paputn-
Ta TNG VOOOU OMw¢ auTr Kabopiletal amd ta KAIVIKA
oTolXEia TPV Kal PeTd T Bepameia®’. H Baputnta tng
vooou ouvnBwC avtavakAd To Babuod TG UTTOKEiEVNG
naBoloyiag. Aev gival Opw¢ MAvta eUKOAO Va ATTOYAGI-
OOUE YIa TN BaputnTa Tou AcBuatoc. Ze pia HeNETN,
otav {NTHONKe amod MVEUPIOVOASYOUC VA EKTIUACOULV Th
BapuTnTa TOU ACBUATOC OE LA CEIPA TTIEPITTTWOEWY,
unnpée onpavtiki Slapwvia petady touc?. Emiong, n
id1a n @uonN Tou AoOPATOC E TIC SIAKUUAVOELG TTOU €XEL
npocBétel mpofAruaTa otnv Taglvounon ue Bdon tn
Bapvtnta®. To coBapd dobua mou xapaktnpiletal and
TNV Umapén EMipOVWY CUPITWHATWY TTAPA TIC UPNAEC
So0oelc Bepaneiag, umopei va opeiletal og Sidpopa AANa
ouvumndpxovta mpoBAfHata (.. € GUVVOONPOTNTA, OTIWG
YOO TPO-0100QAYIKN TAAvOpounaon, aAAePYIKN pviTida,
lypopitida), cuumepIAapBavopévwy Kal Tapayoviwy
TIOU £X0OUV OX£0N UE TNV Puxohoyia Kal Tn CUPHOP@Won
Twv aoBevwv*,

Av kal ol TapayovTeg mou kaBopiouv Tov EAeyX0 TNG
vooou pmopei va gival idiol pe ekeivoug mou kabopifouv
™ Baputnta (m.y. enigova cupntwuata, Slatapayn TN
TIVEUMOVIKNG AEITOupYiag, ouxvn xprion Bpoyxodlactai-
TIKWV, AP oTePOEIdWY, EMOKEYPEIC OTA EMMElyOVTA UE
mapo&uvon, voonAeieg, cofapég mapofUVoELC), UTTAPXEL
Slapopd avaueoa otic Suo évvoleg. AoBeveic ue coPapd
aocBua pmopei va éxouv Kalod €Aeyxo TNG vOOOU TOUG
Kal aoBeveic 1e o doBua pumopei va £xouv avemapkn
€\eyxo NG vooou. Aldpopeg HeENETEG deixvouy, OTL XpNn-
olpomolwvTag BepameuTikolS alyoplBuoug mou Baci-
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{ovtal o€ MapapETPOUG IOV OXETI(OVTal PE TOV EAEYXO
NG VOOOU €Xouv KAAUTEPA OTTOTEAECATA, OE OXEON HE
Ta ouvnOn MpwTOKoAAa avTiweTWIoNG Tovu Bacifovtal
oTn cuunTwpatoloyia. Exel mapatnenOsi, éti mapd tnv
uPnASTEPN §O0N EIOTIVEOIEVWY KOPTIKOEIOWYV, Ol A0OEVEIC
mou AapPBdavouv Beparmeia Tou 0ToxeVEL OTN PEIWON TNG
BpoyxIKAG UTIEPAVTIOPACTIKOTNTAG, £XOUV HIKPOTEPO
puBLO Mapo&Uvoewv o€ oXEon e eKeivoug Tou Aapdvouv
Bepaneia pe fdon tn cupnTwpatoloyia®. Ouola, os oxé-
On L€ TO TUTTOTTOINEVA TTPWTOKOAAQ AVTIPETWITIONG TOU
aoBpatog éxel pavei, 6t n BepamevTIKA OTPATNYIKH TTOU
OTOXEVELOTNV EAATTWON TWV EMITESWV TWV NWOIVOPIAWY
ota TUeAa 0dnyel o€ Peiwon TWV TAPOEUVCEWY, XWPIG
va amaitnBei avénon otn xprion Twv oTEPOEIdWV*, Y&
Hia TUXALOTTOINKEVN, EAEYXOUEVN HE EIKOVIKO QAPUAKO
MEANETN, SOKIMACTNKE [ia OTPATNYIKA AVTIUETWITIONG
Tou doBpatocg pe BAon TIC LETPIOEIC TOU EKTTVESUEVOU
povoéediou tou alwtou (NO) kat emTevXOnKe €AeYXOC,
0 omoiog ATav TouAdxloTov To 810 KaAd¢g pe auTtdv TTou
EKTIUNONKE UE TNV TIPOCEYYIOoN BACEI TWV KATELOUVTHPIWY
odnylwv?. H uehétn GOAL xpnoiuonoinoe Jia oTpatnylkni
mmou BacioTnke 0TOUC CUVOUACEVOUC OTOXOUC Bepaneiag,
onw¢ avtoi divovtal amd Tig kateuBuvtriple odnyieg GINAS
kal €de1€e 611N mAeloPnia Twv acBevwv und aywyn Pe
£EATOUIKEVPEVEC TITAOTIOINUEVEG OOCEIG EICTIVEOUEVWV
KOPTIKOEIO WV, €iTe WG povoBepareia gite oe cuvduaoud pe
Makpag Spdaonc 3, — SleyépTeg, umopoloav va TIETUXOUV
Kal va dlatnprioouv KaAo €Aeyxo.

H avaykaioTnta yia anAd orn xpijon, éykupa
Kar a&iomora gpyaieia eKTiunaoncg Tou EAEyxou
TOU GoBparTog

3 & TOAMEG XPOVIEG VOOOUG N PINOCOQIa TWV YIATPWY
o€ oxéon Pe Tn Bepaneia eival va eMTUXOUV GUYKEKPIUE-
VOUG TTPOKOBOPIOUEVOUG OTOXOUG O€ UL TTAPAUETPO TTOU
amoteAei Oeiktn Kahou eNéyxou. EvtouTolg, oto dobua
Sev umdpxel évag amhdg, {ekdBapog kat amodeKToOg OTo-
XOG 0Tov omoio va €0Tialouv ol yIaTpoi Kal TOV OTIoio ot
aoBeveig va umopouv va XpnoiomolovV w¢ a&lémoTo
SeikTn amoteheopaTikOTNTAG TNG Bepaneiac. AvtiBeta,
ETT{ TOU TAPOVTOC, 0 EAEYXOG TOU ACOUATOC KaTaypAPETaL
pe Sidpopoucg Tpdmoug (Mivakag 4).

H extipnon tou doBuatog otnpiletal oTIC Mapaué-
TPOUC TIOU ava@£PovTal OTIC KaTeuBuVTrPLEC 0dnYiEC,
OTIWG Eival N AEITOUPYIKOTNTA TWV TIVEUUOVWY KAl I OU-
pmtwpatoloyia. NMapdia autd, uTApxXEL UIKPT CUCXETION
META&L Twv oLVNBICUEVWY QVTIKEIEVIKWY UETPHOEWY TNG
AEITOUPYIKOTNTAG TWV TTVEUUOVWY (LUEYLIOTN EKTTVEVOTIKN
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MINAKAZ 4. MéBo6o1 TTou XpnoLOTTOIOUVTAL YIA TNV EKTIMNGCN
Tou mmédou eAéyxou Tou AoBuaTog

+ Hugpola/VUKTEPIVA CUUMTWHATA
+ ZUUMTWHATA TTOU TTUPOSOTOUVTAL [UE TN CWHATIKH doKnon
« Mveupovikn Aettoupyia (% mpofA/vng), dtakuuavon (%)

+ Xprion avaKou@IoTIKOU QapUdKou, GTEPOEISH amod To GTOA,
EMOKEPEIC OTA ETEYOVTA, VOONAEIEC

« Bpoyxikr umepavtidpaoTikdTnTa
« Mn eneppartikoi Seikteg (nwotvo@iha mtuéAwy, NO)
+ Epwtnuatoldyla ekTipnong Tng KAtdoTaong Lyeiag

PON 1} OTIIPOUETPIKEG TIHEG) KA TWV CUPTTTWHATWY A TNG
emdeivwong tng motdtntag {wng Omweg TNV avtiAapupd-
vovTal ol aoBeveic*, evw mapayovTeg mou umohoyilovtat
EUKOAOTEPQA, OTTWC N LTTEP-SIATACH TWV TIVEUUOVWY,
pImopei va €xouv KAAUTEPN CUOXETION UE CUPMTTWUATA
onwg n duomvola®, Autd umopei va opeileTal ev PEPEL, OE
AA\oug TapAayovTeg mou emnpealouv TNV avtiAnyn Twv
CUUTITWHATWY, OTIWE TO TAUTOXPOVO AYXOG, N KATAOAIYN
KO TO KOIVWVIKO-OIKOVOUIKO eMimeSo*°.

H Siakupavon tng amo@pakTikig diatapaynig Kat
N AVACTPEPIPMOTNTA TNE aTTdPPAENC TWV AEPAYWYWV
empPePfaiwvouv To AcBua, aAAd n amousia AuTwWY Twv
otolxeiwv o€ pia Sedopévn otiyury Sev amokAeiel tn d1a-
yvwon. Eival anmapaitnto va undpyel éva aniéd epyaleio
yla TNV akp1fn eKTipnon tou eAéyxou Tou aoBuatog. Auto
nipémelva gival elXpNoTo oTNV MPWToRAbua mepiBaAyn,
Omou n MAEIOVOTNTA TwV acBevwv avtipeTwmi(etal amd
S1dpopeg ANEG €I8IKOTNTEC 1ATPWY TTANV TWV TTVEUO-
voAOywv (.. maBoAoyol, yevikoi latpoi), o€ cUVTOUNG
Sldpkelag emokEPel. Ta 10avikd oTolyeia evog TETOLOU
epyaleiou yla tov éAeyxo tou doBuatog cuvoyilovtal
otov [Mivaka 5.

Mpoteivovtal Aoimov, dvo €idn mpooeyyioewv:
a) nmapakoAoLONon EIGIKWV yia TN VOO SEIKTWY EAEYXOU

Kal
B) n avamtuén epwtnuatoloyiwy yla Tnv Kataypaen

TWV ATTOTEAECUATWY TTOU AVAPEPOUV Ol aoBeVveic.

Ot &1d1koi yla tn véoo SelKTEC EKTIOUV TOUG Tapdyo-
VTEG TTOU oxeTi(ovtal pe TNV maboyéveon Tou AoOUAToG.
O oplopo¢ Tou AcOuaTog mepIKAEiEl TV uTEPaVTIOPACTI-
KOTNTA TWV AgPAYWYWV Kal T GAeypovn. AuTtég ot duo
TIOPAETPOL UITOPEL VO AVTAVAKAOUV KAAUTEPA TOV EAEYXO
TOU AocBuatog, am’ 6Tl ol TapadOCIOKEG ETPOELG TWV
CUUTTTWHATWY KAl TG AEITOUPYIKOTNTAG TWV TIVEUUOVWV.
H pétpnon tng BpoyXIkng umepavTiOpaoTIKOTNTAG EXEL
uPnAoTepn gvaleOnoia kat ei6ikéTNTA yia T Sidyvwon
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MINAKAZX 5. |8avIKa XapaKTNPLOTIKA TWV EPYANEIWV EKTIUNONG
Tou eAéyxou Tou AoBuatog

« Eukolia otn xprion

+ AVTIKEIMEVIKOTNTA OTNV €KTIUNON Tou eAéyxou Tou doBua-
106

« BaBpohoyia pe éva am\éd voupepo

« Na Sivouv évav cagr} oToxo yia v kabBodriynon ¢ Bepa-
meiag

+ ASlomoTia, eyKupoTNTa Kal VAICONGia OTIC aANayEC TOU
emméSou ENéyXou OTO XPOVO

« lkavotnTa mpoPAePnc e ékPaong

+ JUUTANPWUATIKA TwV £EETACEWV TNG TIVEVHOVIKAG AElTOup-
YIKOTNTAG

TOU A0OUATOC O€ 0X€0N LUE TIG LETPHOELC TNG NUEPNOIAC
SlaKUIAVONG TNG MEYIOTNG EKTIVEUOTIKNG ponc®®!. O1aoBe-
Veig pe auvénuévn umepavTidpacTIKOTNTA TWV PPOYXWV
€xouv mapoUVOEIG CUXVOTEPQ, OE OXEON LE EKEIVOUC TTOU
€XOUV XaUNAOTEPN UTIEPAVTIOPACTIKOTNTA, AV KAl UTIAPXEL
MIKPR} OUOXETION HETAEY TNG LUTTEPAVTIOPACTIKOTNTAG
TWV Bpoyxwv Kal Twv SeIKTWV PAeyHovic. H unepavTi-
OpaoTikdTNTA TWV PPOYXWV propei va urohoylodei pe
Sokipacieg apeong (m.y. £l0TVor IOTAUIVNG 1} LETAXOAI-
vNneg) N éUUEonG TPOKANONG (m.x. Ye elomvor) adevoaivng,
pavvItoAng, uréptovou SIaAUATOG i} KATOTIIV AOKNONG).
MapdAa autd, ol HETPAOELG TNG UTIEPAVTIOPACTIKOTNTAG
Twv Bpoyxwv gival xpovofopeg, anaitovv KatdAAnlo
€€OMAIOUO Kal EEISIKEVUEVO 1ATPIKO TIPOCWTTIKG, KABWE
Kal Tn cuvepyaoia tou acBevn, meplopilovtag €10l TNV
aéia Tng uebdSou auTAC WC TTPAKTIKOU TPOTIOU HETPNONG
TOU €AéyXOU TNG VOOOU.

H @Aeypovn mailel facikd pdho otnv maboyéveon
TOu AoOUATOC Kal Ta avTipAeypovwdn amoteholV Tn
Baon Tou xelplopov Tou AcBATOG. ZAUEPA, UTIAPXEL N
SuvatdtnTa HETPNONG TNG PAEYMOVAC LE UN ETTEURATIKOUE
TPOMmoUC. O UTTOAOYIOHOC TWV NWOIVOPIAWY OTA TITUEAQ,
TIPOKANTA 1} 4N, UMopPEl va xpnotpomnoinBei wg deiktng
eAéyxou, av Kal n péBodog autr amaitei e€18IKEVEVN
gpyaotnplakni umooTAPIEN Kal dpa dev evdeikvutal yla
Xpnon poutivag otnv mpwtodaduia mepiBaiyn. Evag dh-
Ao¢ SelkTNG PAEYHOVAC Eival N LETPNON TOU EKTTVEOLIEVOU
povo&eidiou tou alwtou (NO). To NO TapAyeTal O€ MIKPEC
MOOOTNTEG ATt Ta eMONAIaKA Kat evoOnAlakd KUTTaPA,
OAAG Ta KUTTOPA TNG PAEYHOVAC CUPPBANOUY 0NV avénon
TwV emmédwv Tou, NYWVTAG £TCL TNV TAPATNPOUUEVN
ouoxétion PeTaL Twv emmédwv NO kal NWOIVOPIAIKAG
QAeyPOVAG2. Méxpl Tpoo@aTa, N HETPNON TOU EKTTVED-
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pevou NO amaitovoe tn Xprion akpifou e§omiicpou, o
omoiog meploptldtav otn deutepofabuia mepiBaiPn kat
01N LETPNON TOV Yla EPELVNTIKOUG OKOToUG. EvtouTolg,
ME TNV avanTtuén @OnvwV gopnTwV JETPNTWV YA TNV Ka-
Taypagr tou ekmveduevou NO, au§dvovtal ol Tpoodokieg
Y10 TN OWOTOTEPN EKTIUNGN TOU EAéyXOU TOU AcOpaTOC
otnv mpwtoPdaduia mepiOaiyn.

EpyaAcia a&ioAoynong Tou AEyxou TnS vooou
ue Baon tnv exTipnon Twv aclevwv

Ta epyaleia alohoynong tou eAéyxou mou Baciovtal
OTN YVWHN TwV acBevwv umopei va givat Xprnotua otnv
EKTIUNON TOU EAéyXou Tou AoBuatog. Exouv dnuioupynBei
OPKETA TETOLA EPYaeia, Tou TEPIAApBAvVOUY TNV Amoyn
TWV 00HEVWV Y10 TA ATTOTEAECUATA TIOU £X0UV EMTEVXOEL
pe Tn Bepaneia. TETola epyaleia pmopei va gival yevika
1 €181KA yia TN vooo. Ta YeVIKA epyalEia, OTIWG TO Epw-
TnUatoAdylo EQ-5D%, gival cuvBwg eUKoAa oTn XpHon,
oUVTOoMa Kal armodekTd 1600 amd Tov acBevr) 600 Kal amo
ylatpoug. Emiong, kataypdgouv Tn cuvvoonpotnta (mou
gival ouyvn o€ aoBeveic pe AoBpa) kat emTpEnouy TN oU-
yKpton petau opdadwv aoBevwv kat Bepamneiwv. Evtoutolg,
Ta €161KA yla TNV €KPaon Tou docBuatog epyaleia gival
TTO €VAICONTA OE OXEON ME TA YEVIKA, OE OTL APOPdA TIC
S1ApopEC TTUXEC TNG VOOOU WG TIPOC TNV TToloTnTa (WS
Kal ta anoteAéopata tng Bepaneiac Tou dobuatog. Autd
Ta €181KA gpyaleia eKTiUNoNG ToU AoOUATOC TTOIKIAOLV
WG TTPOG TA XAPAKTNPIOTIKA, TNV EYKUPOTNTA Kal TNV
€UKOAia oTNn Xprion Touc. To epwtnuatoloylo Twv 30
SeutepolénTwy Xpnolpormoleital eupéwg otov Kavada,
OTIWC CUCTIVOUV OL TOTTIKEG KAaTELOULVTHPLEC 0ONYiec™. OL
«TpELG epwTroEl» Tou «The Royal College of Physicians»
€xouv eykplBei yla xprion poutivag, évavtt AAwv pebodwv
TTOU XPNOLUOTIOIoUVTAL EVPEWE 0T MeyaAn Bpetavia kat
ouoTvovTal Kal oo Ti¢ SieBveic kateuBuvtrpleg odnyiec.
ME TI EpWTNOEIG va amaitouV éva amio vat/oxL, n uébodog
autn tng aloAdynong eivat ypriyopn Kat e0xpnotn otnv
KAWVIKA Tipaén. Epyaleia émwg 1o Asthma Control Test
(ACT)*” katto Asthma Control Questionnaire (ACQ)* eivat
EMIONG XPNOUA, EVW £XOUV KO GUOXETION METAEL TOUG™.
To ACT gival o oUVTOO, SEV amalTEl UTTOAOYIGHOUG Kal
TMEPINAUBAVEL KAl EPWTNON OXETIKA E TNV ATToYn TOU
ao0evr yla Tov €AeyX0, TTPOCPEPOVTAG £TOL IO XPNOIKN
MaTId 0TNV OTTIKA Ywvia Tou acBev (Zyxnua 1, ivakag
6). Tooo 10 ACT 600 kat To ACQ €ival eyKekpLUEVa Kal
a&lomoTta epyaleia kat avtamokpivovtal 0TI aANaYEG
Tou €AéyXOU TOU ACOUATOC OTO XPOVO, EVW TIAPEXOLV Hia
Kal HOVO aplOunTIK €évOel§n Tou eEAéyXou TToU UMmopEi va
ATTOTEAECEL TO OTOXO TNG ATTOTEAECUATIKNAG Bepareiag,
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Tig TeAeuTaieg 4 epdopades, néoo auyva To aoBpa o epnodioe va avianokplBeic ota kadnkovta cou ot douleld, '
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Bripa 2: Npéobeoe toug Babpoug arnoc kGBe epwnon yla va Bpelg m ouvolukr] BaBpohoyia oou.
Brjpa 3: ripioe geAida yia va padeig u onuaivet n Baépoloyia cou.
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ZYNOAO

IXHMA 1. Epwtnuatoléylo Asthma Control Test (ACT).

MINAKAZX 6. H aBuoloyia tou Asthma Control Test (ACT)

+ H BaBuohoyia 25 avtimpoowneel Tov TAPN EAEYXO

« BaBpohoyia =20 avTimpoowmeUEl TOV IKAVOTIOINTIKO ENEyX0
« BaBpohoyia <20 avtimpoowmeVel TO Un EAeyXOpEVO dabua.
Ytnv mepintwon auth, Ba mpémel va yivel Tpomomoinon TG
Bepaneiag, £Tol wote va BeATiwdei o ENeyxo¢ Tou AoBpatod.

KAt SnAadny avaloyo pe Tn PETPNON TNG Tieong i Twv
AmSiwv yla TNV avVTIMETWITION TNE UTTEPTAONG KAl TNG
Suohimdaipiac. Kat ta dvo autd epyaleia ektipnong
€xouv Tn duvatotnTa va emnpedlouv Tn HaKPOoTPOBEoHN
ékPaon Tou acBuatog, avdvovtag TIC MPOodOKiEC yia
TNV QVTIPETWITION TOU Kal SIEUKOAUVOVTAG TNV €MiTELEN
TOU gAéyxou.

2. Extipnon twv atrtiwv avemapkoig eAéyyou
mou oxeti{ovtal pe Tov acBevn

O evTtomoudg Tou avemapkoUg EAEyXOU gival To TPW-
70 Brpa yia tn BeAtiwon tou. To emduevo Prina gival o
TPoCadlopIoNdG TWV Altiwv Tou ateAolG EAEyXou GToV

KaBe aoBevr). Auto Ba émpeme va mepIAAUBAVEL pia eKTi-
HNo™N TOU KATA TG0 N CUMTTEPLPOPA (1 N CLVBELD) TOU
aoBevn), OTIWCE TO KATIVIOMA 1} N EANEIPN CUUHOPPWONG
Tou oTnV Beparneia, pmopei va gival emPBapuvTikog mapd-
yovtag. Ot acBeveic pmopei va givatl em@UAAKTIKOI 0TO
va apadextolv 6Tt kamvifouv 1} 6T1 §ev akohouvBolv Tn
Bepamneia av moTtevouv 6T KATI TETolo Ba SucapeoTovoe
Tov Bepdamovta 1aTpd.

‘Evag amod toug AGyoug o Ol TTIPONYOUUEVEC TTOPEU-
Baoeig pe otdx0 TNV BeATiWON TNG CUPUOPPWONG Eixav
TIEPLOPIOPEVN EMITUXIAS, ival OTI giXaV HIA YEVIKEUUEVN
TIPOGEYYIoN évavTl piag e€aToptkeupévng mou Ba avta-
TIOKPIVETAL OTIG AVAYKEG TOU KABe aoBevr) EexwploTa®.
Ot mapepufdoeig mou otoxevouv otn SleukdAuvon TNG
MEYIOTNG CUPMOPPWONG oTn Bepaneia Tou dcBuatog,
givatmOavd mo anoteAeopatikéG dtav e€atopikevovTal
Kal 6Tav ameuBuvovtal 1do0 o€ CUVAICONUATIKA EUMOSIa
(.. avTIAAYELG Katl TTpoodokieg Twv aoBeVWV) 600 Kal o€
TIPAKTIKA TTPOPBALATA (TT.X. EUKOAID TNG AyWwYNC, IkavoTnTa
XPriONG CUCKEUWV EICTIVOWV)*4,

EmumAéov, Sedopévou 6Ti ol TemolOnoelg Twv acBevv
OXETIKA UE TO AoOUa umopouv va emnpedoouv Tn Sla-
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X&ipton tou, n e€e1dikeupévn ekmaidevon Twv acBevwv
€ival To TPWTOo Bripa TTou amarteital yia va uteprndnOei
auTd 10 gUdS10. O1 ECPANUEVEC AVTIANPELS TWV A0BEVWY
(m.x. To acBua eivat véoog mou gpgavileTal e Tn Hopen
enelcodiwv, dpa amnaitei Ogpamneia povo oTic mapo&uv-
OELC) UTTOPOUV VA aVTIMETWMIGO0UV PE TNV KATAAANAN
ekmaibeuon Touc.

EmumAéov, KEVTPIKNAG onpaciag eival kal n ekmaidevon
TWV lATPWV HE OTOXO TN PEATIWON TNG EMKOIVWVIAC TOUC
M€ TouG aoBeveig, WoTe va gival 1Mo AMoTEAECUATIKOI
oT1o va avtipeTwmi{ouv Toug Pofouc Twv acBevwy oe
oxéon pe Tn Bepaneia Tou doBpaTog kal TN PeAtiwon
TOU €A€yXOU TOU.

3. Taxtikn mapakolovOnon Twv acBevwv pe dobpa
otnv npwtoPaduia mepibaiyn

H avayvwplon Tng Un SUMHOP@WONG Twv acBevwy otn
Bepaneia wg aitiag ate Aol eEAéyXou Tou AoBUATOC, £XEL
Tovioel TNV avaykaldtnTa yla KaAuTtepn mapakoAovOnaon
Twv aoBevwv pe doBua. Méxpt orjuepa, v éxel maylwOei
€vag eviaiog TPOMOC EMAVEKTIUNGNG Tou AoBuaTtoc, pe
QTTOTEAECA VO UTTOEKTIWVTAL Ol AVAYKEC Kal ol TTpocbo-
Kigg Twv aoBevwv kal va un Bertiwvovtal n voonpdtnta
Kat n Bvntotnta mou oxetiCovtal e Tn vooo.

To «Minimal Asthma Assessment Tool» (MAAT)¢' ava-
MTUooETAl WE Jia EBodog mou avTipeTwmilel pePIKA amo
autd ta Bépata kal fonBdel otnv Katdtaén Twv acBsvwv
yla mapakoAouBbnon otnv mpwtofdduia mepibaiyn,
avayvwpilovtag Tov atelr] éAeyxo Tou AcOuaTog Kal
TIG aitieg Tou o€ kKABe acBevr). To MAAT amote)eital amo
€va oUVTOMO SIGENOO0 EPWTNHATOAOYIO TTOU KAAUTITEL TIG
amOYELG TOU A0DEVN OXETIKA UE Ta EICTIVEOUEVA GAPUAKA
IOV XopnyouvTal yia mpdAnyn kat Bepaneia, kabwg kat
VIO TIG TTAPEVEPYEIEC, TTWC TO AoB A eMNnpedlel Tov aoBeviy
kat AAa Bépata mou pmopei va emnpedlouv Tov ENeyxo
TOU AoOUATOC (OTTWC TO KATTVIOUA KAl ) 0UVVOCoNPOTNTA).
‘Exel oxeblaoTei pua 81e0vng peAéTn yia Tnv a§loAéynon
™G xpnong tou MAAT. H avdntuén amoteAeopatikwv
epyaAeiwv yia tn SieukdAuvon tng mapakoAouOnong Tou
acBuatoc, pe emikevtpo Tov acBevii otnv mpwtofdbuia

[INEYMQN Tedxoc 30, Téuog 210¢, lovAiog - Zemtéufpiog 2008

nepiBalyn, eivat {wTiKAg¢ onuaciag yia t BeAtiwon Tou
€Aéyxou Tou doBuatog, kKabwg Kal yia tn BeAtiwon tng
moldétNTag (w¢ Tou acBATIKow acBevr).

2YNOWH

Ot katevBuvTnpleg odnyieg yia TNV AVTILETWTTION TOU
aoBpatog ouxvd dev epappodlovtal oTnV KAIVIKA TIPAN,
gite ylati ot latpoi Sev eival evripepol (maboAoyol, yevikoi
ylatpoi), eite ylati dev gival memelopévol 0TI UMOPOULV va
E£PAPPOOTOUV OTNV KAIVIKA pouTiva TNG mpwTtoaduiag
nepiB@aAPnc. Ot kateuBuvTNPIEC YPAUMES sival TIOavOTe-
po va akoAouBouvTal av gival amAég kat £xouv euehiia.
EmimAéov, amaitouvTal TIPAKTIKA Epyaleia Tou va Slguko-
AUvouv tn Siayvwon kal tnv aloAéynon Tou dobuatog,
KaBw¢ Kal Twv mapayoviwy mou euBivovTal yia Tov
QVETIAPKN €AEYXO TNG VOOOU.

Zuvoyifovtag Aourmdy, cUUPWVA PE 60a avapépdnkav
mapanavw, n Bektiwon tou emmédou eAéyyou Tou doBua-
TOG €ival @Ik av epapudlovtal 4 BAcIKEC GUVONKEC:
1) Na xpnotlpomolovvtal KatdAAnAa epyaleia pe emike-

VTPO Tov aoBevij, Yla TNV EKTIUNON TOU EAEYXOU TOU

aoc0uatog

2) Na avayvwpilovtal ta aitia avemapkoug eAéyxou
otov KaBe acBevn Eexwplota

3) Ot latpoi va cuvepydalovtal pe Toug aocBeveic oTo
oxedlaouo evog e€atouikeupévou MAavou Bepareiag,
TTOU va BEATIDVEL TOV ATEAN EAEYXO KAl TIC AITIEC TOU,
AapBavovTag um'oPn Toug GTOXOUE KAl TIG TTPOCGOOKIES
ToU a0Bevn, Kal TENOC,

4) Ot 1atpoi va mapakohouBoUlv Ta amoTteNéoUATA TNE
Bepaneiag mou €xouv Béoel og kKABe aoBevr) kal va
Aapavouv ta katdAAnAa pétpa BeATiwonc Tng péow
TAKTIKNG TapakoAoUONoNg, 0Mwe AAAWOTE UTTAyopEL-
€Tal Kal ammd TIG KaTevBuvTrpleg 0Onyiec.
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SUMMARY. In spite of the development and circulation of inter-
national guidelines for the diagnosis and treatment of asthma
during recent years, there is evidence of uncontrolled asthma and
poor control of asthma among children and adults. According to
the most recent guidelines for the treatment of asthma, the aim of
asthma management is to achieve and maintain control, for as long
as possible, without having side-effects from medication. However,
“asthma control” has a different significance for different people.
For many years, the effectiveness of the treatment for asthma was
measured by isolated parameters, such as symptoms, lung function,
exacerbations, surrogate markers of inflammation or the need for
reliever medication. In clinical practice, healthcare professionals
have monitored patients, evaluating the severity of the disease and
treating the symptoms. However, there is no evidence that any of
these parameters that have been used indicates the achievement
of control. Moreover, they do not reflect what is important for the
patient, whose quality of life depends on the pervasiveness of the
disease and not on isolated signs of improvement. The fact that
the level of asthma control is often overestimated by patients and
doctors alike suggests that the guidelines alone are not sufficient to
ensure an adequate measurement of the level of asthma control. This
review aims to highlight the commonest reasons for poor asthma
control and to propose solutions for raising the perspectives of
improvement. Pneumon 2008; 21(3):283-292

INTRODUCTION

Asthma is a chronic disease that affects almost 300 million patients
worldwide, with an expected increase of prevalence to 400 million by
2025'2, It is the cause of 250 thousand deaths annually worldwide and
gives rise to a significant socio-economic burden. In addition, in spite
of the development and dissemination of international guidelines for
the diagnosis and the treatment of asthma, during recent years, there is
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continuing evidence of poor control of asthma among
children and adults®*>. According to the most recent
guidelines for the treatment of asthma®, the aim of asthma
management is to achieve and maintain control, for as long
as possible, without having side-effects from medication.
However, the concept of “asthma control” has a different
significance for different people. For many years, the
effectiveness of treatment for asthma was measured by
isolated parameters, such as symptoms, lung function,
exacerbations, surrogate markers of inflammation or the
need for reliever medication. In clinical practice, healthcare
professionals have been occupied with monitoring
the patient, evaluating the severity of the disease and
treating the symptoms. However, there is no evidence
that any of these parameters indicates achievement of
control. Moreover, they do not reflect what is important
for the patient, whose quality of life depends on the
pervasiveness of the disease and not on isolated signs
of improvement”2, In addition, by focusing on isolated
parameters of the disease, the level of control achieved
may be overestimated®.

Recent international multi-centre studies have shown
that 33-50% of patients with persistent symptoms believed
themselves to have good control of their asthma*.
Obviously, many patients have low expectations for their
asthma control. During the last few years, many trials have
been conducted worldwide about the level of asthma
control achieved so far (4, 5,9,10). For the study purposes,
asthma was diagnosed in more than 8,500 people in 16
countries. These studies revealed a common pattern
for all patients involved, namely, poor asthma control,
limitations in their day-time activities and a large number
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of emergency visits to hospitals, and hence poor quality of
life. Poor asthma control was combined with inadequate
use of inhaled corticosteroids (ICS) in patients with chronic
asthma, 35% in the USA, 41% in Europe and 15% in Asia.
Only 5% of patients with asthma in the US and Europe had
achieved control, as this is defined by the international
guidelines for asthma (GINA)®. However, the fact that the
level of asthma control is often overestimated by both
patients and by doctors, suggests that the guidelines
alone do not suffice to ensure adequate measurement
of the level of asthma control.

WHAT DOES ASTHMA CONTROL MEAN?

According to the guidelines of the National Heart, Lung
and Blood Institute (NHLBI), the effective treatment of
asthma requires a personal treatment plan for each patient,
aiming at minimizing the symptoms and relief treatment
with 32 stimulators, preventing the limitation of activity at
work or in everyday life, and reducing exacerbations and
the need for intensive medical treatment or hospitalization.
According to GINA, the aim of asthma management is to
achieve the control of the disease®. Controlled asthma
is characterized by minimal or no symptoms during the
day, no asthma attacks or emergency visits to physicians
or hospitals, minimal need for reliever medication, no
limitations on physical activities and exercise, nearly
normal lung function and minimal or no side-effects from
medication. The criteria cited by GINA for good control
and achieved control of asthma are shown in Table 1.

The GINA guidelines for asthma provided a “guide”
for the management of asthma worldwide, based on the

TABLE 1. Levels of asthma control according to the international guidelines for asthma (GINA)

Controlled

(All of the following)

Partly Controlled Uncontrolled
(Any measure present

in any week)

Daytime symptoms

Limitation of activities None
Nocturnal symptoms/awakening None
Need for reliever/rescue treatment

Lung function (PEF or FEV;) Normal

Exacerbations None

None (twice or less/week)

None (twice or less/week)

Three or more features of
partly controlled asthma
present in any week

More than twice/week

Any »

Any »

More than twice/week »

< 80% predicted or personal »

best (if known)

One or more/year One in any week
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severity of the disease, suggesting a gradual decrease in
treatment. According to these suggestions the treatment
should be started at the level needed to achieve control
and then, when control is achieved, it should be continued,
reducing the dose (step-down).

WHAT FACTORS ARE RESPONSIBLE FOR POOR
ASTHMA CONTROL?

There are several possible reasons for poor asthma
control (Table 2). However, regardless of the underlying
causes, the level of achieved control reflects the way
patients and doctors manage it"'. Healthcare professionals
need to conduct asthma reviews and take appropriate
action when asthma control is poor. In addition they
may improve asthma control by showing a greater
understanding of the patient’s perspective. On the other
hand, patients need to engage in specific forms of self-
management behaviour and show optimal adherence
to the appropriate treatment. Differences between the
perspectives of patients and healthcare professionals
concerning asthma control could affect the management
of asthma and consequently the achievement of asthma
control. From the patients’ point of view, in order to
improve the level of asthma control, three key points

TABLE 2. Reasons for poor control
« Co-morbidity (e.g. rhinitis, COPD)
« Severe therapy-resistant asthma

» Ongoing exposure to triggers (e.g. occupational asthma,
pets, mite etc)

- Inadequate assessment

Misdiagnosis

Inadequate treatment

- Ineffective delivery of treatment (e.g. poor inhaler tech-
nique)

« Limited treatment effectiveness (e.g. smoking interfering
with steroid actions)

« Low patient and physician expectations
+ Low adherence with agreed asthma therapy

Functional and psychological problems affecting willingness
to use therapy

« Complementary/alternative treatment
+ Not attending medical consultations

« Patients do not perceive symptoms as indicative of poor
control
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should be considered:

1. What levels of asthma control are patients currently
achieving?

2. What are the common causes of poor control?

3. What are the main patient-related determinants of
asthma control?

1. What levels of asthma control are patients currently
achieving?

With the medical treatments currently available it is
possible to achieve control in the majority of patients
with asthma at least in the artificial setting of a clinical
trial. However, in the real world, where patients make
choices that may reflect different priorities, asthma still
imposes a considerable burden on health care systems,
largely as a result of poor control. Large population-based
studies suggest that a substantial proportion of patients
with asthma experience sub-optimal levels of asthma
control. According to the AIRE study involving over 2,800
patients with asthma (identified by telephone interviews
of randomly selected households) in France, Germany,
Italy, the Netherlands, Spain, Sweden and the UK, asthma
symptoms are part of their everyday life*. More than half
(56%) of the respondents had suffered daytime symptoms
in the previous 4 weeks and around 1 in 3 respondents
experienced sleep disruption due to asthma at least once a
week. Among the 753 children (aged <16 years) surveyed,
28% had suffered night-time symptoms in the previous
month, with 61% needing to use their rescue medication.
Findings similar to those of the AIRE study were reported
by the international asthma patient insight research
(INSPIRE) study™. This study, conducted in 11 countries
(Australia, Belgium, Canada, France, Germany, Italy, the
Netherlands, Spain, Sweden, the UK and the USA) included
3,415 adults with asthma treated with ICS, recruited via
their physicians and interviewed by telephone. Nearly 'Y
of the patients (74%) used a short-acting bronchodilator
every day and half of (51%) had had at least 1 exacerbation
requiring medical intervention in the past year. The
mean number of instances of asthma worsening was 16
in those patients with uncontrolled asthma compared
with 6 among patients with well controlled asthma.
There is also evidence from a 10-year Finnish study that
enhancing the delivery of health care services can improve
asthma control™ but in most countries, poor control
remains a significant burden for patients and the health
care system. A meta-analysis of 9 studies conducted in
Australia, Canada, France, Sweden, the UK and the USA
showed that around 1/3 of the direct costs of asthma and
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Y of the total cost of asthma were a consequence of poor
control of the disease™.

2. What are the common causes of poor control from
the patients’ point of view?

There are many reasons, both clinical and behavioural,
why asthma may be poorly controlled. Important clinical
factors include the genetic characteristics of the individual,
the type of asthma (e.g. aspirin-sensitivity, neutrophilic
activity) and co-morbidity (e.g. gastro-oesophageal
reflux, allergic rhinitis)'>'¢. In addition, the behaviour of
both clinicians and patients is an important determinant
of the level of achievement of asthma control.

Patient behaviour is important, as the level of asthma
control is influenced by adherence to treatment and
other self-management behaviour, and is affected by
smoking. Finally, patients may also fail to consult their
doctor about the treatment of their asthma. A UK survey
found that 10% of asthmatic patients had seen no health
professionals about asthma in the previous three years".
Osterberg and Blaschke® listed the most frequent reasons
patients give for non-compliance (Table 3).

3. What are the main patient-related determinants
of asthma control?

Patients’ expectations, aspirations and goals

Patients may accept their symptoms, assuming
that frequent symptoms, exacerbations and life-style
limitations are an inevitable consequence of having
asthma'. In the AIRE study, the majority of patients
considered themselves to have controlled asthma, yet

TABLE 3. Reasons patients give for non compliance

« Psychological problems (e.g. depression)

+ Cognitive impairment

- Treatment of asymptomatic disease

« Inadequate follow-up or discharge planning
- Side effects of medication

» Patient’s lack of belief in benefit of treatment
« Patient’s lack of insight into the ilness

« Poor doctor-patient relationship

« Presence of barriers to care or medications

« Missed appointments

« Complexity of treatment

« Cost of medication
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their symptom levels showed lack of control and failure
to reach the levels expected by management guidelines*.
In another study, while 58% of patients reported that
they were very satisfied with the standard of their asthma
management, this proportion fell to 33% after they were
shown the standards that patients can expect according
to the international guidelines™. Such findings indicate
that there is a need to raise patient expectations by
increasing their awareness of the quality of life that could
be attained.

What level of control do patients want to achieve?

When asked about the things they most dislike about
asthma, most patients report symptoms such as cough,
breathlessness and life-style restrictions®. In a study of
patients with asthma, 55% of respondents reported that
they would find a written action plan helpful®, though
another study reported that 45% of patients neither
underwent nor wanted regular asthma review?'. Some
patients’ goals are apparently contradictory (e.g. they
may want few symptoms and no impact on activities,
but do not want to take medication that could help to
achieve this). In real life, patients make choices between
different attributes of the disease and its treatment,
trading off one aspect for another just as they may choose
between consumer goods that offer different features
at different costs; for instance, one experiment showed
that patients were willing to experience higher levels
of wheeze and sleep disturbance to avoid cough and
breathlessness*2. Moreover, patients wish to have the
option of choosing among different treatment regimens?
and to have autonomy in decision-making in asthma
management?,

Patient goals and asthma control

Asthma control is evaluated in ways defined by health
care professionals (e.g. use of reliever medication, lung
function, need for unscheduled health care). However, this
standard method is based on surrogate markers that are
not necessarily of relevance to the individual patient. In
contrast, psychological treatments routinely use patient-
defined goals that when achieved can be seen by both
the patient and the healthcare professional as a marker
of improvement. For example, an agoraphobic may set
a goal of walking to the shop to buy a newspaper each
day. Identifying and using patient goals has been shown
to encourage patient involvement, which may lead to
better adherence to treatment®. It is also consistent
with the view that effective therapy is what satisfies the



PNEUMON Number 3, Vol. 21, July - September 2008

patients’ goals and expectations?.

Patient adherence to treatment and other aspects of
self-management

Patients may not take the medications they have been
prescribed, thus contributing to poor disease control.
Regardless of the age, gender and socio-economic status
of patients and the type and severity of the disease, non-
adherence rates of over 30% have consistently been noted
across chronic illnesses?, and with even higher rates of non-
adherence to inhaled corticosteroids®®. Non-adherence is
lower for more complex regimens, but significant non-
adherence remains even when the frequency of dosage is
reduced®3, Furthermore, provision of clear information
about the treatment, although essential, is not sufficient
to guarantee adherence?'.

Patients’ “common sense” beliefs about treatment
and their perceptions of asthma

Patients’ self-management of their asthma is strongly
influenced by their “common sense” beliefs about illness
and treatment32. Patients do not follow treatment advice
blindly even when it comes from trusted practitioners,
but rather evaluate whether the advice makes sense
to them in the light of their own understanding and
beliefs about iliness and treatment™®, Patients’ adherence
to medication is particularly influenced by the way in
which they evaluate their personal need for medication
in relation to its potential side-effects.

A study of adherence to ICS in community-managed
asthma patients in the UK showed that for many patients,
the medical model of asthma as a chronic condition
requiring daily preventer treatment was perceived to be
at odds with their symptomatic experience of asthma as
an episodic condition (i.e. their belief that the asthmais
not there when there are no symptoms). These patients
were more likely to doubt their personal need for daily ICS
and were significantly less adherent*4, Moreover, patients’
concerns about potential adverse effects of medication
become more salient when they doubt the necessity for
treatment®, Patients’ concerns about prescribed treatment
extend beyond their experience of side effects to include
more abstract worries arising from negative beliefs about
pharmaceuticals, such as the potential for dependence
and long-term effects®. This may be one reason why many
patients resort to untested complementary or alternative
treatments for asthma. Surveys have shown high levels
of use of such treatments by asthmatics in spite of a poor
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evidence base for their efficacy®®.

Lack of information may lead patients to devalue a
treatment option or make inferences based on the limited
information that they have. Patients’ beliefs may govern
their attitudes towards therapy, but these beliefs are
not fixed and can be changed through education and
negotiation¥. Finally psychological factors®, such as
anxiety and depression, as well as the socio-economic
background® and ethnicity*® may influence patients’
behaviour and therefore their asthma control.

As far as doctors are concerned, asthma control level
can be improved by:

a) theuse of simple tools to assess and monitor asthma
control

b) the correct identification of patient-related reasons
for poor control

¢) routine review of asthma in primary care.

A) Assessing and monitoring asthma control
Severity vs. Control

Management guidelines for asthma, as those for many
other diseases, include treatment algorithms based on the
severity of the disease, as defined by the clinical features
before treatment and by the treatment given®”. Severity
usually refers to the degree of the underlying pathology.
Deciding the severity of asthma is not always easy*'. When
respiratory specialists were shown a number of case
studies and were asked to assign the severity of the asthma
in each case, there was considerable disagreement®. The
inherent variability of asthma also presents problems for
the classification of severity*. Severe asthma, defined as
persisting symptoms despite high levels of treatment, is
likely to have a number of underlying reasons (e.g. co-
morbidity such as gastro-oesophageal reflux, rhinitis),
including psychological and adherence factors*.

Although the factors indicating control may be
the same as those indicating severity (e.g. persisting
symptoms, impaired lung function, high bronchodilator
use, steroid use, unscheduled consultations due to
exacerbations, hospitalization, life-threatening attacks),
there is a difference between the two concepts. Patients
with severe asthma can be well controlled, while those
with mild underlying disease can show signs of poorly
controlled disease. A management plan based on control
and on the goals of patients may show better outcome
than a plan based on severity.

Several studies suggest that the outcome may be
better with treatment algorithms based on parameters
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that are more closely linked to control than the usual
symptom-based management protocols. There is evidence
of reduction in the exacerbation rate, but a higher ICS load,
in patients given treatments that optimize reduction in
bronchial hyperreactivity, rather than treatment based
on the symptoms*. Similarly, a treatment strategy
based on normalization of sputum eosinophil levels
resulted in reduced exacerbations compared to standard
management protocols, without increasing steroid
exposure*. A randomized controlled trial with placebo,
using a management strategy incorporating exhaled nitric
oxideM° readings, achieved control that was at least as good
as that obtained with a guideline-based approach?. The
GOAL study used a strategy based on the combined aims
of treatment given in the GINA guidelines® and showed
that the majority of patients treated with individually
titrated doses of ICS, either alone or in combination with
long acting 32 agonists, could achieve and maintain
control.

The need for simple, valid and reliable measures of
asthma control

In many chronic diseases, the philosophy of the
healthcare professionals is to achieve a predefined target
level in a surrogate marker that indicates good control.
However, in asthma there is currently no simple, clear,
accepted target measure that healthcare professionals can
aim to achieve and patients can use as a reliable indicator
of treatment effectiveness. Instead, asthma control is
currently implied in a number of ways (Table 4).

Assessment of asthma has traditionally been based on
parameters noted in management guidelines, such as lung
function and symptoms. However, there is little correlation
between commonly measured objective measurements of
lung disease (peak flow meters or spirometry) and the level
of symptoms or impairment of quality of life perceived
by patients*, while more easily measured parameters,

TABLE 4. Current methods used to assess level of asthma
control.

- Day/night, exercise induced symptoms
« Lung function (% predicted, variability)

« Rescue medication, oral steroids, emergency consultations,
hospitalization

« Bronchial hyperreactivity
- Biomarkers (exhaled NO, sputum eosinophils)
« Health status
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such as lung hyperinflation, may show better correlation
with symptoms such as breathlessness*. This may be due
in part to other factors that influence the perception of
symptoms, such as concomitant anxiety, depression and
socio-economic background*®. The demonstration of
variability and reversibility of airflow limitation confirms
asthma, but the absence of these features at a given
moment in time does not preclude the diagnosis. A
simple tool is required to assess asthma control accurately.
Such a tool needs to be quick and easy to use in primary
care where the majority of patients with asthma are
managed by a range of healthcare professionals other
than respiratory specialists (e.g. general physicians, general
practitioners), in brief consultations. The ideal features
of such an asthma control tool are summarized in Table
5. Two approaches can be considered: the monitoring
of specific biometric markers of asthma control and the
development of questionnaires to record patient-reported
outcomes.

These asthma specific biometric markers assess factors
associated with the pathogenesis of asthma. The definition
of asthma encompasses airway hyperresponsiveness
and inflammation. These two parameters may both be
more closely linked to asthma control than traditional
measures of symptoms and lung function. Measurements
of bronchial hyperreactivity have higher sensitivity and
specificity for the diagnosis of asthma than measurements
of diurnal variation in peak flow>*>'. Exacerbations occur
more frequently in patients with high bronchial activity
than in those with reduced bronchial reactivity, although
thereis poor correlation between bronchial hyperreactivity
and markers of inflammation. Bronchial hyperreactivity
can be assessed by direct challenge (e.g. inhalation of
histamine or methacoline) or indirectly (e.g. inhalation of
adenosine, mannitol, hypertonic saline, or using exercise).
However, measurements of bronchial hyperreactivity are
time consuming, and require appropriate equipment

TABLE 5. Ideal features of a tool for assessing asthma control

« Convenient to perform

« Objective measure of asthma control

« Simple numeric value

- Gives a clear target to guide treatment

« Reliable, valid and responsive to changes in asthma control
over time

« Able to predict outcomes
« Complementary to lung function tests
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and healthcare professional expertise as well as patient
cooperation, limiting the value of the approach as a
practical measure of control.

Inflammation is central to the pathogenesis of asthma
and anti-inflammatory treatment constitutes the basis of
asthma management. New technological development
enables non-invasive measurement of inflammation. The
eosinophil countin spontaneously produced orinduced
sputum can be measured as a marker of control, although
the method requires appropriate expertise and laboratory
support, so it is not currently suitable for use in routine
primary care. Another surrogate marker of inflammation
is exhaled NO.NO is produced in low levels by the airways
epithelial and endothelial cells, but inflammatory cells
contribute to greatly increased levels, explaining the
observed correlation between NO levels and eosinophilic
inflammation®2. Until recently, exhaled NO estimations
necessitated the use of expensive monitoring equipment
restricted to secondary care and research settings.

Patient-based outcome measures

Patient-based outcome measures®* may be useful
for assessing asthma control. A number of such tools
have been developed and these involve questioning
the patient about outcomes achieved. Such tools may
be generic or disease specific. Generic measures, such as
the questionnaire EQ-5D%, are often easy to use, brief and
acceptable to both patients and practitioners. They also
capture the impact of co-morbid conditions (which are
common in patients with asthma) and allow comparison
across patient groups and therapies. However, asthma
specific outcome measures are more sensitive than generic
measures to the various disease-specific aspects of health-
related quality of life and the effects of asthma treatments.
The asthma-specific patient based measures that are
available vary in characteristics, technical validity and ease
of use. The 30-second test is widely used in Canada, where
itis recommended in management guidelines®. The Royal
College of Physicians' three questions are validated against
other tools, widely used in the UK and recommended in
management guidelines*®. With the questions requiring
simple yes/no answers, the method is quick and easy to
use in clinical practice. Tools such as the Asthma Control
Test (ACT)*” and the Asthma Control Questionnaire (ACQ)>®
are also useful, and show good correlation with each
other®. The ACT is shorter, requires no calculations and
includes a question on the patient’s view of control, thus
giving a useful insight into the patient perspective (Figure
1, Table 6). Both the ACT and the ACQ are validated tools
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that are reliable and responsive to changes in asthma
control over time, and they provide a single numerical
indication of control that has the potential to provide a
target for driving management, analogous to that of a
blood pressure measurement or a lipid measurement for
the management of hypertension or dyslipidaemia. Both
measures have the potential to influence long-term asthma
outcomes, raising expectations for asthma management
and facilitating the achievement of asthma control.

B) Identification and assessment of patient-related
reasons for poor control

Identifying poor asthma control is the first step in
improving it. The next step is to establish the reasons for
poor control in individual patients. This should include an
assessment of whether the patient’s behaviour or habits,
such as smoking or treatment non-adherence, might be
contributory factors. Patients may be reluctant to admit
to smoking or non-adherence if they believe that this will
offend the clinician.

One of the reasons why previous interventions to
improve adherence have met limited success® is that
they have taken a ‘one-size fits all’ approach, rather than
individualizing the approach to meet the specific needs
of each patient®. Interventions intended to facilitate
optimum adherence with asthma therapy are likely to
be more effective if they are individualized and address
emotional barriers (e.g. patients’ beliefs and expectations)
as well as practical barriers (e.g. regimen convenience,
ability to use inhaler devices)**.

Given that patients’ beliefs about their asthma may
affect how they cope with it, tailored education is the
first stage towards overcoming this obstacle. Identifying
misplaced health beliefs (e.g. asthma is an episodic disease;
treatment is necessary only during exacerbations) may be
helped by tailoring education to each patient’s own needs
and goals. In addition, education of healthcare professionals
is of vital importance forimproving communication with
patients, in order for them to become more effective in
dealing with patients’ fears about asthma medication
and improvement in asthma control.

() Routine review of patients with asthma in primary
care

The identification of non-adherence as a cause of
poor control has increased recognition of the need for
better review of patients with asthma. Currently, asthma
reviews are often not standardized in structure and data
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FIGURE 1. Asthma Control Test (ACT) Questionnaire
TABLE 6. ACT score

« Score 25: controlled
« Score >20: partly controlled asthma

« Score <20: uncontrolled asthma. Modification of treatment
in order to achieve control of asthma.

collection, and as a result they underestimate the needs
and expectations of the patients and are ineffective in
reducing the morbidity and mortality of the disease.
The Minimal Asthma Assessment Tool (MAAT) is under
development as a method of addressing some of these
issues and helping to prioritize patients for primary
care review by identifying poor asthma control and the
causes of poor control in the individual patient®'. The
MAAT consists of a brief 2 page questionnaire covering
patient views about preventer inhalers, actual use and
perceived side-effects, how asthma affects the individual,
and issues likely to affect asthma control such as smoking
and co-morbid rhinitis. An international study is planned
to evaluate use of the MAAT. The development of effective
tools for facilitating more efficient patient-centred review

of asthma in primary care is of vital importance for the
improvement of asthma control and the quality of life
of patients.

SUMMARY

Guidelines for the treatment of asthma are not often
appliedin clinical practice, either because the healthcare
professionals (general physicians, general practitioners)
are not informed or because they are not convinced that
such guidelines can be used as a routine in primary care.
Guidelines are more likely to be applied if they are simple
and flexible. In addition, there is a need for practical
tools that can facilitate the diagnosis and assessment
of asthma and identify the factors responsible for poor
asthma control.

To summarize, improvement of the asthma control
level is possible when four basic conditions are met:

1. The use of appropriate patient-centred tools for the
assessment of asthma control

2. The identification of causes of poor control in each
patient individually
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3.

4.

The cooperation of doctors and patients in developing
a personalized therapy plan thatimproves poor asthma
control and its causes, taking into consideration the
goals and expectations of each patient

The monitoring of the outcome of each patient’s
treatment and appropriate action for improvement,
through regular review according to the guidelines.
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eKmveloel HEoa ot SOOIETPIKY CUOKEUN. TEAOG, 0 AoBEVIG TIPEMEL va EKTIVEUCEL APYA Kal Va EMavaTonoBeTrioet
TO KGAUUA TOU (le(XpUOlOU ot B€on tou. To aKpo(pUmo nps’nsl va kaBapietat e éva oTeyvo xup‘ropdvrn)\o il
Upaoua pa popd v eRdopdda. H SootueTpikr) ouokeur| Sev PEMeL va MAEVETAL 1} va ToroBeTeiTal oTto vspo MNa
)\sm'ouspslq odnyieg, BA. ®UMO Odnyidv Xpncnq 4.3 Avrev&t:lEalq Ynapsualoenola ot ciclesonide 1j og kdmolo
and ta €kdoxa. 4.4 Eidikég joeig kai PEG TIPOP ge1g Kata Tn xprion Onwc; He 6Aa Ta
EIOTIVEGHEVA KOPTIKOOTEPOELDT], TO Alvesco T(pE:I'lEl va Xopnyeitat ue mpoooxr) oe aoBevelq Ue evepyo 1) AavBdvouoa
TIVEUHOVIKY) PUHATIWOT), HUKNTIAOIKEG, LOYEVE(G 1} BAKTNPLAKEG AOILWEELG KL HOVO OTNV MEPIMTTWOT) TOU 0L A0OeVEq
autol Bepanelovral enapk®s. Onwg e OAa Ta elOTVESHEVA KOPTIKOOTEPOELSH, To Alvesco Sev evdelkvutal o
BepaneuTikr aywyr] Tou status asthmaticus 1 GAwv oEgwv eneloodiwv AoBUATOG GTIOU AMAITETAL 1 XPiOM EVIATIKMV
HETPwV. Onwg pe OAa Ta eloTIvESHEVA KOPTIKOOTEPOEISY, To Alvesco Sev TPoopileTal yla TNV avakouplon Twv
0&EWV OUPMTWHATWY AoBUATOG YIa Ta Omoia anatteltal n Xoprynon eLoTvedHevou BPoyxodlaoTakTikou Bpaxeiag
Spdong. Mpénet va ocuvioTATal oToug AoBEVE(G va £XOUV TETOLOU £[50UG PAPHAKEUTIKN aywyr Sidowong Slabeatpr).
MBavéd va mapouciactolv CUCTNUATIKEG ETUSPATELG TWV ELOTIVEOHEVWV KOPTIKOOTEPOESWY, 1Blaitepa dtav
ouvtayoypagouvtal UPnAEG SO0ELG YIa TTIAPATETAUEVEG XPOVIKEG TIEPIOSOUG. AUTEG OL EMSPATELG elval TTOAU
Atydtepo ubavé va cupPolv oe OUYKPLOT) HE amnd TOu OTOHATOG XOPNYOUHEVa KOPTIKOOTEPOEST. Mibavég
ouotnuatikég emdpdoelg nepihapBdvouy emvePELSIaKy) KATAOTOAY], kaBUOTEPNON TG avamtugng ota madid kat
OTOUG EPIIBOUG, HEIWOT TNG OOTIKG MUKVGTNTAG, KATAPPAKTN Kal YAQUK®HA. SUVETIWG, Eval ONUAVTIKG VA PUBULOTEL
1 360M TOU EIOTIVEOEVOU KOPTIKOOTEPOEISOUG OTN XapunASTEPN SG0M e TNV oroia SlatpeiTtal anoTeAeoHATIKOg
£AeYX0G TOU AOBHATOG. ZUVIOTATAL O TAKTIKOG EAEYXO0G TOU UYPOUG TWwV MBIV Kal TwV EPHBWY TIou AauBdavouv
Beparneia pe KOPTIKOOTEPOEIDY. Z€ MEPIMTTWOT KaBuaTEPNONG TNG avdrtugng, n Beparneia npénet va enaveEetaoTel
e OKOMO ™V pe{won TG S000A0YIAg TOU EIOTIVEGEVOU KOPTIKOTTEPOEISOUG 0N XapNAdTeEPN S60m rou eEaopaNilet
anoTeAeoHaTiKO EAeyX0 Tou dobpatog. Emiong, mpénet va a&lohoynBei edv o aoBevig mpénel va aneubuvBe( oe
nadiarpo eE0IKEIWHEVO pe VOTOUG TOU avamnveuoTikoy. Aev undpxouv SlaBéaotua oTolxela yia aobeveiq e copapr)
Slatapayr] g Nratikig Aettoupyiag. Avapévetat auEnuévn €kBeon Twv aoBev@y ue coBapr Slatapayr| TG NMATKIG
Aerroupyiag. Ma o Adyo auté ol acBeveig autol MPEMeL va napakoAouBolvTal yia Ti8avég CUOTNHATIKEG ETISPACELS.
Ta opéAn Tng eomvedpevng ciclesonide mpénel va eAaxiotornololv v avdykn yla xprjon and Tou oTépatog
XOopnYoUpeVwY oTEPOEdWV. QoTdo0, ol acbeveig ot onoiol alaouv Bepareia and oTepoeldr] xoprnyoupeva and
TO OTOHA, EEaKOAOUBOUV va SLATPEXOUV TOV KIVOUVO HELWHEVNG EMIVEPPLSIAKG EPESPEIAG YIa ONHAVTIKG XPOVIKO
Sldomua PeTd and v alayn g Beparteiag Toug oe eloTvedpevn ciclesonide. H rubavétnta epgaviong
QVTIOTOLXWV CUMIMTWHATWY UMOPE( va EMHEVEL YIa apkeTd xpdvo. Ze autolq Toug aoBeve(q UMOopPE( va XpelaoTouv
£EEIBIKEUPEVEG TULBOUAEG Yia Tov KaBopIopd TG €KTaong g dlatapaxnig TG EMVEPPISIAKNG AetToupyiag mpv
and onolEodNNOTE MPOYPAHHATIOHEVEG EMEBATELS. MPENet MAvToTe va AapBAaveTal unéyn oe EKTAKTEG MEPITTWOELG
(LOTPLKEG 1] XELPOUPYIKEG) KAl OE OUYKEKPIEVEG ladikaaieg ou eival mbave va mpokahéoouy stress, n rubavétnra
UTOAEMOHEVNG, HEWWHEVNG ETIVEPPIBIAKNG ANAVTNOTG, Kal va EEETAZETAL TO EVOEXOHEVO XOPNYNONG KATAAANANG
OEPAMEUTIKIG AYWYNG HE KOPTIKOOTEPOESY. Ma v alayn g Beparteiag acbevav ol oroiot Bpickovral oe
BePAMEUTIKT) aywyr] HE aMd TOU OTOPATOG XOPNYOUHEVA KOPTIKOOTEPOEWY): H aAayn Tng Bepaneiag Twv aoBeviv
Tou AapBdvouv and Tou oTéHaTog oTePoEIdr) o Bepareia e elomvedpevn ciclesonide kat n akoAouBouoa
QVTIHETWIION TOUG, anattolyv ISLaitepn MPoooxr] KaBdTL 1 anokatdoTacT) NG HEWHEVNG GAOIOEMIVEPPISIAKTG
Aettoupyiag, Tou opelleTal 08 MAPATETAUEV CUCTNUATIKY Beparneia pe aTepoeldr), HMopel va XPElaoTel apKeTo
XPovikd didotua. AoBeveig ol omoiot £xouv AABeL Bepameia e CUCTTNUATIKA XOPNYOUHEVA OTEPOELDY| YIa HAKPEG
XPOVIKEG TIEPLOBOUG 1} 0 UPNAEG SGOELG, TIBavOV va MapouaIdoouV PAOLOETIVEPPLSIAKY) KATACTOAY. Z& autouqg
TOUG aoBEVE(G TIPEMEL va TAPAKOAOUBETAL TAKTIKA 1) PAOIOETIVEPPISIAKT) AEITOUPYIA KA VA PEWWVETAL TIPOTEKTIKA
1 840M TWV CUCTNUATIKG XOPNYOUpEVWY aTEPOEBWY. MeTA and nepimou pia eB3oudda, Eekivd n otadiakr) dlakor)
TWV OUCTNHATIKA XOPNYOUHEVWY OTEPOEISWY e HeiwoT TG 6ong TG mpedvioAdvng 1j .oodUvapng moodtntag
katd 1 mg avda epdopada. Ma d6oelg ouvtripnong MPedVIZoAGVNG mou urtepBaivouy Ta 10 mg nuepnoiwg propel
va KpIBel KAaTAAANAo va yivouv He TIPOoOXr) HEYOAUTEPEG SOCOAOYIKEG HEIWOELG avd eRdopadlaia Xpovika
Staompara. Oplopévol aobeveig aloBavovTtal doxnua Katd Hn OUYKEKPIHEVO TPOTO Kkatd T didpkela g ¢paong
Slakormg g Bepareiag, mapd T dlatipnon 1} akGpa Kat T BEATIWON TNG avarnveuoTIkig Toug Aettoupyiag. Oa
TpEmeL va evBappuvBolv va empeivouv atn Beparteia He Tnv loTiveSpevn ciclesonide kat va ouvexioouv T Slakor
TWV CUCTNUATIKA XOPNYOUEVWV OTEPOEISWY, EKTOG EAV UMIAPXOUV QVTIKEIUEVIKG OMpeia EVEPPISIAKIG VETAPKELAG.
AoBeveig oL oroiol aAdlouv Bepaneia and otepoeldr] xopnyoupeva and Tou OTOPATOG KAl TwV Omoiwv N
PAOLOETIVEPPIBLAKT] AetToupYia eEAKONOUBEL va eival PHEWWHEVT, TIPETEL VA PEPOUV TIPOEISOMOMTIKY KAPTA Mou va
unodelkvUEL GTL XPeldZovTal ETMPGoBeTn Bepaneia ue CUCTNUATIKY) XOPIYNOT OTEPOEIBWY Katd Tn didpkela
TePIOSwV stress, TLX. EMSEVWONG TWV aoBUATIKWY Kpioewv, AouwEewy Bhpaka, peifovog napepBaképevng vooou,
XELPOUPYIKNG EMEPRAOTG, TPAUNATOG K.ATL. H QvTIKATAoTAOT TNG BEPAMEUTIKIG AYWYTG CUCTNHATIKWG XOPNYOUHEVWY
OTEPOEBWV aMd Bepaneia He ELOTIVOEG HEPIKEG POPEG AMOKANUTTTEL AANEPYIEG, OMwg eival N aMepyIKn pvitda iy
T0 €KZeNA, TIOU EAEYXOVTQAV TIPONYOUHEVWG |E TN GUCTNHATIKY Xopriynon eappdkou. O mapddoog Bpoyxoomaouog
He Apeomn avEnon Tou ouptypoU 1§ AAAA CUPMTOHATA BPOYXOOUOTIAOEWG KATOMIV XOPriynong tng 36ong mpemet va
avTpeTwtidovTat e Tn Xoprjynon eomnvedpuevou Bpaxeiag Spdong BPoyxodlaoTaATIkou, Tou ouviowg odnyel oe
Taxela avakouplon Twv cuprtwpdtwv. O acbeviig Ba npénet va a&lohoynBel kat n Beparneia pe To Alvesco 6a
TIPEMEL va OUVEXIOBE( HOVO €AV KATOTIV TIPOCEKTIKAG HEAETNG, TA QVApEVOHEVA OPEAN UMEPTEPOUV Tou TBavou
KivdUvou. O OUOXETIONGG avdpeoa ot BapUTnTa Tou AoBUATOG KAl OTr YEVIKY euatobnoia 6oov apopd Tig o&eieg
Bpoyxikég avtidpdoelg Ba npénet va AngBei undyn (BA. Aupa 4.8). H texvikr} mou epappdlouv oL aobeveig e T
SOOIUETPIKY TUOKeUN Ba TPEMEeL va EAEYXETAL TAKTIKA, e OKOMd va dlacpalifetat Ot n evepyoroinon mg
Boclps'rplkriq OUOKEUNG cuvxpovi(s’ral e mv elonvor, eEaopaifovrag e auté Tov Tpéno ™ BEATIOM anédoon
TOU papHAKou atoug nveupovsq H Tautdéypovn Bepansia ue ketokovaidAn i GAAoug loxupols avuoro)\s[q CYP3A4
TIPEMEL VA arnoPeUyeTal EKTOG Qv TO ocps)\oq uniepBaivel Tov augnuévo Klvéuvo OUOTNUATIKWYV avemeuumwv
EVEPYELDV TWV Kop‘nxoo‘rspoenéwv (BAéme mapdypago 4.5). 4.5 ANANA G HE GAAa @ Tpoiévra
Kal GAeg popPEG alnAemidpaong Ané in vitro Sedopéva MPoKUTTEL OTL TO GYP3A4 eival T0 KUplo €viupo Tou
eUMAEKETAL OTO HETABOAIOUO Tou evepyoU HeTaBoA{tn M1 ng ciclesonide otov dvBpwro. & pia peAETN
aMNAenidpaong pappakou-papudkou oe aTabeporoinpévn katdotaon pe ciclesonide kat keTokovaoAn wg Loxupd
avaotoAéa Tou CYP3A4, 1 €kBeon oto SpacTiké HeTaBoAT M1 auriBnke katd nepimou 3,5 PopEg, evw 1 €kBean
ot ciclesonide 3ev £MMPEACTNKE. ZUVETMW®G, N TAUTGXPOVN XOPNYNOT IOXUPWY avacToAéwv Tou CYP3A4 (L.
KETOKOVaZOAn, irpakovagoAn kat prrovapipn 1 veApivapipn) MPEnel va anogelyeTal ekTog v To 6pehog unepBaivet
TOV QUENUEVO KIVEUVO OUCTNHATIK®V QVETBUNNTWY EVEPYELWDV TWV KOPTIKOOTEPOEWBWY. 4.6 Kunan kai yahouyia
Aev UnGpxOUV EMAPKE(G KAl KNG EAEYXOHEVEG HENETEG OE EYKUOUG YUVAIKEG. Z€ HEAETEG O {Wa TA YAUKOKOPTIKOELST]
£de1Eav ot endyouv Tig Slapaptieg dlamdoewg (BAEne AMjppa 5.3). AuTtd dev eivat TuBavo va oxeTileTat Je avBpwnoug
ToU AapBAVOUV TIG OUVIOTWHEVEG EI0TIVEOHEVEG BG0EIG. ‘Onwg pe AAa YAUKOKOPTIKOEN, N ciclesonide mpémnet
va xpnotpornoletat katd m didpkela TG KUNong H6vo edv To rubavé OPeAog yia T uNTEPa SiKatoAoyel To SuvnTikd
KivBuvo yla To €uBpuo. MPEMEL va XPNOILOTOLETaL ) EAAXIOTN ArOTEAECHATIKY S0 ciclesonide ou arnatteitat yia
TN Slamjpnon Tou eA€yxou Tou aobpatog. Ta BeEen mou yevviouvtatl and uNTépeg Tou EAaBav KOPTIKOOTEPOEIST
KATA T SIAPKELA TNG EYKUHOOUVNG TIPEMEL VA TTapakoAoUBoUVTaL TIPOCEKTIKA YIa UTTOAEITOUPYIA TOU GAOLOU TwV
enveppidinv. Eivat dyvwoto edv ) ciclesonide ekkpivetal oto avBpwrivo UNtpiké yaia. Oa npénel va egetdletat
N xoprynon ciclesonide o yuvaikeg mou BnAaZouv H6vo edv To avapevopevo GPEAOG yid T UNTépa eivat HeyahUTepo
and kabe mBavé kivduvo yia To nadi. 4.7 Em3pAceig atnv IkavéTnTa 0drynong Kai Xeipiopol pnxavev H
elomvedpevn ciclesonide dev éxet kapia 1 £xel apeANTEA eMIdPaAoT oTnV IKAVETNTA 031YNoNG Kat XELPIOHOU UNXav@v.
4.8 AvemBUpNTEG eVEPYEIEG MEPiTOU 4% TwV A0BEVWHV EKSHAWOQV QVETIBUUNTEG EVEPYEIEG OE KAWVIKEG MENETEG
He To Alvesco, TO Oroio xoprnyouvtav Oe NUePNOlEg BOOELG He UPOg amnd 40 €wg 1280 pikpoypappdpla. Etnv
TAEOYNPIa TWV MEPUTIWOEWY, QUTEG fiTav Nrileg kat Sev anartridnke dtakorm g Bepaneiag pe To Alvesco.

ZYXNOTHTA | 'Oxi ouxvéqg (>1/1000, <1/100) MoAu omdvieg (< 1/10.000,
Opyaviké oupnepIAapBavopévmv
ouaoTnpa HEHOVWUEVWY QVaQOPWY)
Aatapaxéq  TOU  YAOTPEvTEPIKOU | AoXnun yeuon
ouoTrjpatog

evikég dlatapay€g Kal KAaTaoTaoelq
™G 030U Xoprynang

Avtidpdoelg NG B€ong epappoyrig
onwg aiobnua kavoou, QAEyHOVH
Kat epeblopndg. =npdtra g Béong
£@appoyng

Bpdyxog ¢wvrig. Brixag petd and
elonvor). Mapddo&og Bpoyxdomnaouog

AloTapaxég  TOU  QVATVEUOTIKOU
ouoTANATOG, TOu BWPaKa Kal Tou
HegoBwpakiou

Aatapaxég Tou SEPUATOG Kal Tou
urodopiou toTou

Awatapaxég Tou avooomnonTikod
ouoTrpaTog

EEAvOnua kau éxepa

‘Apeoeg 1} OYipeg avidpdoelg
urniepeuatodbnaiag énwg
ayyelooidnua pe oidnua tTwv
XeMéwv, TG YAWOOAG Kat Tou
pdpuyya

O napddo&og PPOoyXGOoTaoNHOG UMOPE! va eUPAVIOTE! AUECWG META TN XOPryNon g 360ng Kat ival pa pn-
OUYKEKPIEVN OEgeia avTidpaon oe GAA TA ELOTIVESHEVA PAPHAKEUTIKA MPOIGVTa, N oroia propei va oxeTileTat pe
TN SpAoTIKY ouaia, To €kdoX0 1) TNV YUEN Katd Tnv eEATUION OTNV MEPIMTTWOT SOCIUETPIKWY TUCKEUWV ELOTIVOWY.
Ze ooBapég mepuTtwoelg Ba mpénet va eEeTdaletat n) Stakortr Tou Alvesco. MMopel va mapoustactolv GUCTNHATIKEG
EMUSPATELG TWV EICTIVEOHEVWV KOPTIKOOTEPOEISWY, 1BlaiTepa dtav xopnyouvrat oe uPnAEG SOOELG YIa TIAPATETAUEVEG
XPOVIKEG TEPIOS0UG. MBaVEG CUTTNUATIKEG eMBPAoElg Tiep\apBavouv olvdpopo Cushing, ouvdpopo opoldov
He Cushing, kataoToAr] emveppidinv, KABUCTEEPNON TNG AVAITTUENG ot Tadid Kal epriBoug, Helwon OOTIKNG
TIWKVOTNTAG, KAaTapedkT, yAaukwua (BA. emiong Afjuua 4.4). 4.9 Ynepdooohoyia OFeia: H slorvory ané uyleiq
£BehovTég piag epanag déong 2880 Hikpoypauuapiov ciclesonide fitav kakd avextr|. H mbavétnta spedaviong
0oEEwV TOEIKWV emdpdoewv mou akoAouBouv Tnv unepSocoloyia e eloTvedpevn ciclesonide ivat xapnAn. Katémv
okeilag unepdoooloyiag dev anarteiral cuykekpipévn Bepaneutikry aywyr). Xpdvia: Katdmv naparetapévng
Xopriynong 1280 pikpoypappapiwv ciclesonide, dev napatperibnkav kAvikd onpeia emveppidlaknig KaTaoToAng.
Q0T600, Qv GUVEXLOTEL 1) XOPIYNOT 360NG UYNASTEPNG TNG CUVICTWHEVNG YLA MTAPATETAUEVEG XPOVIKEG EPLOSOUG,
Sev propel va anokAeloTe( kAmnolog BaBUAG EMVEPPISIAKNG KATAOTOANG. Mrope( va anarmBei napakoAoionon
g erveppidlakng epedpeiag. 5. ®PAPMAKOAOTIKEZ IAIOTHTEZ 5.1 ®appakoduvapikég 1816TNTEG
DappakoBepaNeUTIKN Katnyopia: AN GApuaKa yia TiG anopPakTIKEG MABNOELG TwV AEPOPOPWY 0DWY, EIOTIVEGHEVA,
YAUKOKOPTIKOEWDY) Kwdlkog ATC: RO3B A08. H ciclesonide mapouctdlet xapnAr} ouyyévela SEoUeUONG HE ToV
UMOBS0oXEQ TWV YAUKOKOPTIKOEISWY. META amd Tou oTéuatog elomvor, 1) ciclesonide petatpénetat, péow eviipwv
oToug TVeUHOVEG, oTov KUPLo MeTABOAITN Tng (C21-des-peBulportiovul-ciclesonide) 0 omoiog €xel ONUAVTIKY
QVTIPAEYHOVKHSN Spdon kal yia To Adyo autéd Bewpeital wg o evepydq HETABOAITNG. Z€ TETOEPIG KAVIKEG HEAETEG,
anodeixBnke 611 N ciclesonide PeWVEL TNV UMEPBOAIKI] ATTOKPLOT TWV AEPAYWYWV 0TI HOVOPWOPOPIK adevooivn
oe unepavTidpacTikolq acBevelq. Mia and autéq TiG HEAETEG, KATESEIEE ONUAVTIKY Helwon evidg 2,5 wpwv HETA
TNV €l0mvor| TNG MPWNgG 3éong ciclesonide. Ze pa GAn HeAETN, N ipo-Bepaneia e ciclesonide yla nepiodo entd
NUEPWVY HETPiaoe onuavTikd Ti§ aviidPdoelg MP®IUNG Kat OYIUNgG PAong rmou TPOKARBNKav pe El0TIVEGHEVO
aMepyloydvo. H Bepareia pe eomvedpevn ciclesonide anodeixbnke emiong 6t petpldlel v avgnon twv
PAEYHOVWIWV KUTTAPWY (CUVOAO NWOVOPIAWY) KAl TWV PAEYHOVWSWY SIAUECOAABNTWY OE eMayOpeva TTUeNa.
Mia eAeyxOpevn HENETN auvékpive TV AUC 24 wpwv TG KopTI{OGANG oto MAdopa oe 26 evijAikoug acbeveiq pe
Gobua petd and Bepaneia 7 nuepwv. H Bepaneia pe 320, 640 kat 1280 pkpoypapudpla avd nuépa ciclesonide,
0€ OUYKPLOT) HE TO EIKOVIKG PAPHAKO, SEV HEWTE OE OTATIOTIKA ONHAVTIKG BABKS TN péon Tir TG kopTI{6ANg oto
TAGoHa Yia 24 dpeg (AUC ;2,24 HPEG) 0UTE IAPOUCIATTNKE KATIOIA 3000-EEAPTWHEVN EMIBPAON. € MIa KAWVIKY
SOKIUN oTnV oroia CUpETEXQV 164 EVIAIKEG AVTPEG Kal Yuvaikeg aoBeveig pe aobua, xopnynenke ciclesonide oe
Sdoelg Twv 320 Hikpoypappapiwv 1 640 pikpoypappapiwv/nuépa yia xpoviké didotmpua 12 eBdouddwy. Katémv
TPSKANONG pe 1 kat 250 piKkpoypapudpla cosyntropin, dev mapatnEnenkav onuavtikég alayég ota enineda
KOPTIZOANG MAGOUATOG OE OUYKPLOT HE TO EIKOVIKO PAPHAKO. AIMAG-TUPAEG, EAEYXOUEVEG HE EIKOVIKO PAPHAKO,
HeAéTeq dldpkelag 12 eRdopadwy oe eviAikeg kat epriBouq €deigav Ot n Bepaneutikiy aywyn He ciclesonide,
odnynoe oe BeATiwon TG MVEUHOVIKNG Aettoupyiag, dnwg autr ekTiUiBnke pe BAom Tov TAaXEWG EKTTVESGHEVO OYKO
agpa oe éva deutepolertto (FEV,) Kat Tn HEYIOTN EKTIVEUOTIKY] PO, TN BEATIWON TOU EAEYXOU TWV CUMMTWHATWV
Tou GoBUATOG KAl TN Helwon TG avAyKNg Yia ELOTIVESHEVOUG BriTA-2 QyWVIOTEG. Z€ Hia MEAETN 12 eBSopddwy 680
ooBapd acBuaTk®V aoBevy, oL omoiol Tiponyoupévwg eixav AdRet Beparneia pe 500 — 1000 pikpoypappdpla
TPOMIOVIKIG PAOUTIKAZOVNG avd nuépa 1i .ooduvapo, 87,3% kat 93,3% Twv aoBevwv dev mapouciacav mapoguvan
kard m Sidpketa Mg Bepareiag pe 160 1) 640 pikpoypappdpla ciclesonide, avtiotoixa. Kau ot dUo 860elg ciclesonide
odnynoav oe ouykpioleg TipeEg FEV, oe 12 eRdouddeg. AveruBuunta oupBdapata oxeti{épeva pe tn Bepareia
napatneriBnkav oto 3,8% kat 5% Twv acBeviv und Bepaneia pe 160 1} 640 piKpoypappdpla ciclesonide avd nuépa,
avtioToixa. 5.2 dappakokivnTikég 1816TNTEG H ciclesonide mapouoidZetal wg SiGAUpa agpoAUpATog, TouU
aroteAeital ané mEowenTiké UMkG HFA-134a kat alBavon, To omoio emSEIKVUEL YOAUWIKY) OXE0M avaueoa oTig
Slapopeg SOOELG, TIEPIEKTIKGTNTEG ELOTIVOWV KAl Tr) oUOTNUATIKY €kBeom. ANOPPO®HSH: MeAéteg pe and Tou
0oTOHATOq KAl EVEOPAERIWG XOPNYOUHEVNG padloemonuacpévng ciclesonide €xouv deiel atelr| éktaon tng and
Tou oTéHaTog anoppdéPnong (24,5%). H and tou orépartog Blodabeoiudtnta Kat Tng ciclesonide kat Tou evepyou
HeTtaBoAitn g eivat ageAntéa (< 0,5% yia v ciclesonide, < 1% yia To petaoAim). Me Bdon éva neipapa
Y-oruvenpoypagiag, n evanobeon oToug MVeUHOVESG OE Uyl dtopa eivat 52%. Se AUeoN OXEOT Ke QuTr TV Tir,
N ouoTNUATIKY BLodlIaBETIHETNTA TOu evepYOU HETABOAITT gival > 50% XPNOILOMOLWOVTAG Tr) SOCIUETPIKY) CUCKEUT]
£loTIVOWV TNg ciclesonide. Kabwg, n ané tou otdparog Plodlabeotudmra Tou evepyol HETABOAITN eival < 1%, 1
TOOGTNTA TNG ElOTIVESHEVNG ciclesonide Mou katarivetal, 5 oupBAAEL 0N ouaTNUATIKY anoppdenor. KATANOMH:
Metd and evBopAEBLa Xopriynon oe uynj GTopd, N apxiky ¢Aaom karavoprg g ciclesonide ritav Taxela kat o
oupewvia He TV uPnAn Amognia rou napouatdlet. O dykog katavopng nrav kard péoo épo 2,9 I/kg. H ouvolikn
kd&Bapon opou g ciclesonide eivat uPnAr (katd pgoo 6po 2,0 I/wpa/kg) UTOSEIKVUOVTAG UPNAY) NMATIKY AMEKKOLOT).
To mooooT6 ciclesonide To omoio ouvdEeTal He TIG AvOPWIIVEG TIPWTEIVEG TOu TAGOUATOG 1TAV KATA PECO OpO
99%, Kal ekeivo Tou evepyou PETABOAIT TG riTrav 98-99%, urodelkviovtag Hia oxeddv TAjpn olvdeon Tng
KukAogopouoag ciclesonide / Tou evepyou HETABOAITN TG He TIG MpwTeiveg Tou MAdoparog. METABOAIZMOS: H
ciclesonide udpoAleTal Kupiwg oTo BIOAOYIKWG evepyd NG HETABOAITN HEOW Twv eV{UHWY NG ECTEPAONG OTOV
nvedpova. Mia Slepelivnon Tou MeEpATEP® eVUIKOU HETABOATHOU ard Ta HIKPOOWHLA TOU avBp®@rivou 1atog
£3elEe 6TL auTr| n évwon petaBoAietal, pe katdhuon and to CYP3A4, katd kUplo Adyo oe uSPoEUNWHEVOUG
avevepyouq HETaBoAiTeg. ErmAgov, ol avaotpePeg, 0TEPIKEG, NMOPINEG, OUTUYEIG EVWOELG TOU evepyoU
HeTaBoAitn e Nmapd okga avixveudnkav otouq vedpoveq. AMEKKPIZH: H ciclesonide, petd and tou otépartog
KaL and evEOPAERLA XOPNYNOT), AMEKKPIVETAL KUPIWG HETW TWV KOTPAVWV (67%), YEYOVAG TTIOU UTIOBEIKVUEL OTL 1)
aAMéKKPLOM HEOW NG XOANG elval 1 KUpla 056G anmopdkpuvong TNG. PapUaKOKIVNTIKG XApakTNPLoTikd oe acgbeveiq:
AZOENEIZ ME AZOMA: H ciclesonide dev Mapouolalel pAapUAKOKIVITIKEG AAAAYEG Ot aoBeVe(g Ue Nro doBua
OUYKPITIKA We Uyt dtoua. AZOENEIE ME NE®PIKH 'H HMATIKH ANEMAPKEIA, HAIKIQMENOI AZ©ENEIZ: H nAikia
Sev emmpeddel T ouoTNUATikr} €kBeor oTov evepyd UETABOAITT, OUHPWVA Pe TTANBUCUIAKESG PAPHAKOKIVITTIKEG
MEAETEG. H pelwpEévn ATk AetToupyia Pmopel va emmpedcel TNy arnopdKpuvon TwV KOPTIKOOTEPOEISWV. € pa
MEAETN Tou mepAdpBave acBeveiq ue dlarapaypévn nnm'u(r] Aettoupyia rou €naoyav and nnarmr'] Kippwcrr],
napmnpnenxe uyPnASTEPN oUCTNUATIKY €kBEOT OTOV svspvo usmBoAm] Aéyw g E:Mm\.pnq VEPPIKIG AMEKKPLONG
Tou avapyou peTaBon, UENETEG O QOBEVEIG HE HELWHEVN VEPPIKY AetToupyia Sev £Xouv mpaypatornonoei.
5.3 MNp: yia Tnv aopdAeia Ta rpokAwika dedopiéva e T ciclesonide Sev arokaldrtouy 1dlaitepo
Klvéuvo ya tov dvBpwro pe BAon TG CUMPBATIKEG HEAETEG (PAPMAKOAOYIKNG QOPAAEIAG, TOEKOTNTAG
enavahapBavopevwy SGTewv, YOVOTOEIKGTNTAG 1} EVOEXOHEVNG KOPKIVOYOVOU SPAONG. Z€ HEAETEG avamapaywylkig
TOEIKGTNTAG TOU TPAYHATONomBNKav o€ MEPapaTolwa, anodeixBnKe 0Tt Ta YAUKOKOPTIKOELST) EMAYOUV OUYYEVEIQ
SlapapTtieq (AUKOOTOHA, OKEAETIKEG SUCHOP(IES). QOTG0O0, QUTA TA AMOTEAECLATA TWV HEAETWV OE TEIPAUATOlwa
8¢ palvetal va 1oxUiouv oTov dvBpwro dTav XopnyouvTal Ol CUVIOTWHEVEG SOOELG. Ze U0 MEAETEG 12 Unvwv oe
OKUAOUG, TapatnprBnke otn péylotn d6om, Hia OxeTZopevn pe TN Bepareia dpdon oTig wobnkeg (E18IkdTEPa
atpogia). Autf n dpdon napatnPReNKe o CUCTNUATIKEG EKBETEIG 5,27 — 8,34 POPEG aUTWV MOU ONUEIWBNKaV
oty nuepriota déon Twv 160 ug. H onuacia autou Tou euprHaTog otov AvBpwro eivat Ayvwotn. MeAéTeg oe {ha
He GANa YAUKOKOPTIKOELST) £BELEQV GTL N XOPIYNOT) PaPUAKOAOYIKWV SOTEWV YAUKOKOPTIKOEISWY KaTd TN dtdpkela
NG KUOEWG ropel va au§roel Tov Kivduvo yila KaBuoTtépnon g evdounTpiou avamrtugng, yia kapdlayyelakn
Ka/M LETABOAIKT VOO TwV EVIAIKWY KU/ YLa HOVILEG AAAAYEG OTNV TIUKVGTITA TOU UMTOSOXEA TWV YAUKOKOPTIKOEISWY,
Y1a QVaKUKAWOT) TwV VEUPOUETARIBACT®Y Kat CUUMEPLPOPA. H CUOKETION QUTWV TwV OTOLXEWY OE avOPWIToug oy
AapBdvouv ciclesonide 3la lomvonq eivat dyvwaotn. 6. PAPMAKEYTIKEZ MAHPO®OPIEZ 6.1 KatdAoyog ek36XwV
Nop¢houpdvio (HFA-134a), AlBavoAn dvudpn. 6.2 AcupBardtnteg Aev epappdletat. 6.3 Aidpkeia Twrig 30
SoolHeTpIKol YPekaopol — 1 Xpovog. 60 kat 120 SooleTpIKol Pekaapoi - 3 xpovia 6.4 I81aiTepeq MPOPUAGEEIG KaTd
NV QUAGEN TOu TPOIGVTOG Aev UNAPXOUV EIBIKEG 0dNYiEg SlAaTiPNONG Yia To MPoidv autd. O MEPIEKTNG TIEPIEXEL
uypo und Tieom). Mnv 1o ekBE0ETE 0 BeppoKpaaieq Gvw Twv 50°C. O Tepéktng dev MPEMEeL va TPurnBei, va ordoet
1) va kael akéua kai étav eival eupavig Ade1og. 6.5 dUoN kal CUCTATIKA TOU TIEPIEKTN H SOOIUETPIKY) OUOKEUN
anotele(tal and éva uné mieon MePIEKTn aloupviou kat oppayiletal pe SooleTpkry BaABda, akpopuolo kat
K@Auppa. 30 dootpetpikol Yekaapol, 60 SooteTpKol Pekaopol, 120 dootpeTpikol Yekaopol. NOOOKOUEIOKEG
ouokeuaoieq: 10 x 30 SooleTpikolq Yekaopoug, 10 x 60 SooueTpikouq Yekaopoug, 10 x 120 S0oIETPIKOUG
Yekaopoug. [Mropei va pn KukAopopoulv GAeg oL cuokeuaaoieq]. 6.6 O3nyieg XpPriong kai XeIpIopou Oa MpPEmeL va
S060Uv 0TOUG A0BEVE(G TIPOTEKTIKEG 0BNYIEG YLa TNV 0p6I) XPrION TNG SOOETPIKNG TUTKEUNG (BA. PUNO OBnyLdv
Xpriong). ‘Onwg pe Ta MePLOCOTEPA ELOTIVEGHEVA TIPOIGVTA OE
TIEPIEKTEG LTS TieoN, 1 BepaAmeUTIK enidpaon autol Tou
PaPHAKEUTIKOU TIPOIOVTOG UMope( va HElwBE! Tav o TEPIEKTNG
glvat Yuxpdg. Mapdia autd, To Alvesco MAapExeL ia oTabepr|
Sdon oe Beppokpaaieg and -10°C éwg 40°C. 7. KATOXOZ THZ
AAEIAZ KYKAODOPIAZ Nycomed Hellas S.A. Aew. Knploiag
196, 152 31 XaAdvdpi, Aérjva, TnA.: 210 6729570 8. APIOMOX
(Ol) AAEIAZ KYKAO®OPIAZ 75503/20-11-2007 9. HME-
POMHNIA MPQTHZ EFKPIZHZ / ANANEQZHZ THZ AAEIAZ
17-6-2005 10. HMEPOMHNIA ANAGEQPHZHZ TOY
KEIMENOY 20-11-2007 Alvesco® MDI 160 ug x 60 €10TIvoég:
A.T.: 34,05 €/N.T.: 20,13 €
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