
Fibroproliferation: A New Therapeutic Target
for Idiopathic Pulmonary Fibrosis

Editorial

Idiopathic pulmonary fibrosis/usual interstitial pneumonia (IPF/UIP)
is a progressive fibroproliferative process characterized by the relentless
accumulation of extracellular matrix (ECM) in the lung. The outcome is
poor and the median survival is 24 to 36 months following diagnosis. Cor-
ticosteroids and immunosuppressive drugs, although still recommended,
are generally felt to be ineffective in controlling disease progression and
have no apparent impact on survival1. Prior reports, citing up to a 20%
response rate to these therapies, were uncontrolled and therefore failed to
appreciate the biologic variability of the disease in which there can be pro-
longed survival (up to 10 years) in 10-20% of patients. More importantly,
previous studies failed to differentiate between IPF/UIP and the other id-
iopathic interstitial pneumonias, such as non-specific interstitial pneumo-
nia (NSIP) or cryptogenic organizing pneumonia (COP), two disorders
known to respond to anti-inflammatory therapy2.

The characteristic pathologic feature of IPF/UIP, whether early or late
in the disease course, is fibrosis. This fibrosis may or may not be accompa-
nied by chronic inflammatory cell infiltrate, which if present is minimal.
Why then, for the past 30 years, has the therapeutic emphasis been placed
on anti-inflammatory and immunosuppressive therapies? By the early '50s
a response to corticosteroids had been shown in sarcoidosis and beryllio-
sis. Given the lack of distinct histopathologic diagnoses at the time, corti-
costeroids were then applied to all diffuse lung diseases. Though the re-
sults were generally unimpressive, their use continued given anecdotal
improvements and the lack of any effective alternative. In the '80s, utiliz-
ing bronchoalveolar lavage (BAL), the typical cell profile in IPF/UIP indi-
cated variable numbers of lymphocytes, neutrophils and eosinophils sug-
gesting an acute inflammatory etiology. It is now apparent that the increased
numbers of lymphocytes were found primarily in those patients with NSIP
and hypersensitivity pneumonitis, while the neutrophils and eosinophils
were obtained from areas of end-stage honeycomb lung in which mucosta-
sis occurs and in turn is prone to the accumulation of intraluminal acute
inflammatory cells. Therefore, the acute inflammation represents a sec-
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ondary response rather than a primary initiating event.
Unfortunately available animal models did not help and
possibly hindered the search for a therapy. There are no
animal models that equate to human IPF/UIP. The com-
monly used bleomycin model, in which interstitial fibro-
proliferation follows epithelial injury and an acute in-
flammatory response, does respond to immunosuppres-
sive therapy, but is more applicable to acute lung injury
or drug-induced lung disease, not UIP.

Although the initiating event remains unknown, IPF/
UIP is a temporally and spatially heterogeneous disease3.
This suggests an ongoing intermittent injury, with a dys-
regulated reparative response. The fibroproliferative fea-
tures of IPF/UIP are of different ages and consist of com-
binations of variable amounts of  "normal" lung, end-sta-
ge honeycomb lung, mature interstitial collagen, and lo-
calized interstitial subepithelial areas of fibroblastic pro-
liferation, known as fibroblastic foci. This is in contrast
to the other idiopathic interstitial pneumonias (NSIP,
COP and acute interstitial pneumonia), in which all se-
ctions of affected lung show similar histopathologic fe-
atures.

A distinctive histopathologic feature of IPF/UIP are
the aforementioned fibroblastic foci. They are located
directly beneath the alveolar epithelium and may repre-
sent a focal area of dysregulated response to epithelial
injury4. They are often found at the junction between
normal and abnormal lung. Made up primarily of ECM
components and fibroblasts, the majority of the fibrob-
lasts stain positively for alpha smooth muscle actin and,
therefore, are in fact myofibroblasts. These fibroblasts,
under the influence of profibrotic cytokines (e.g. trans-
forming growth factor beta (TGF-beta)) released from
either injured epithelial cells, Th2 type lymphocytes or
macrophages migrate, proliferate and transform into
myofibroblasts and lay down extracellular matrix. My-
ofibroblasts not only produce collagen, but like their
counterparts, the smooth muscle cells, have contractile
properties which can distort the lung architecture5. We
have shown that in contrast to the amount of collagen or
inflammatory cell infiltration, the only histologic feature
of UIP which determines survival is the number of fi-
broblastic foci present6. The higher the number of fibrob-
lastic foci, the shorter the survival. It is then not unrea-
sonable to suggest that it is the fibroblastic foci and their

myofibroblasts which drive the fibrotic process and sh-
ould be the therapeutic target for new interventions in
this uniformly fatal disease.

One of the most potent pro-proliferative cytokines is
TGF-b1 which is readily identified within the fibroblast-
ic foci and the bronchoalveolar lavagates of IPF/UIP
subjects7. TGF-b1 is a Th2 cytokine which supports fi-
broblast migration, proliferation, transformation into
myofibroblasts and collagen production, as well as in-
hibiting myofibroblast apoptosis8. It is involved in the
release of connective tissue growth factor (CTGF) an-
other potent pro-fibrotic cytokine. Other pro-prolifera-
tive proteins known to be upregulated in IPF/UIP include
tumor necrosis factor a (TNFa), endothelin 1 (ET-1),
angiotensin-2 and interleukin 4 (IL-4). One naturally
occurring anti-proliferative cytokine is interferon gam-
ma (IFNg). IFNg, a Th1 cytokine, IFNg antagonizes
many of the fibroproliferative properties of TGF-b1.
Based on this, a promising but limited phase 2 trial was
performed which indicated improved pulmonary func-
tion after one year of three times weekly subcutaneous
IFNg9. A large phase 3 trial in the USA involving over
300 patients is now nearing completion.

Other therapeutic trials in IPF/UIP are being con-
sidered. Increased amounts of ET-1 are present in the
lungs of IPF/IPF patients. ET-1 in addition to its potent
pulmonary vasoactive properties, is a potent myofibrob-
last inducer16. ET-1 receptor antagonists, now available
for the treatment of primary pulmonary hypertension,
should also be tested in IPF/UIP and possibly other fi-
brotic lung diseases such as scleroderma. Antibodies
against or soluble receptors for TNFa which have been
approved for the treatment of rheumatoid arthritis and
inflammatory bowel disease could also be applied to IPF/
UIP. Pirfenidone a compound which reduced fibrosis in
a bleomycin model due to the down regulation of TGF-
b1 gene expression and had encouraging results in an
open label human study is currently being tested in Ja-
pan11. Other potential anti-TGF-b1 therapies include
antibodies, soluble receptors, decorin and SMAD-712,13.
Decorin is a naturally occurring ECM molecule which
effectively blocks all actions of TGF-b1. SMAD-7 is an
intracellular signaling molecule which inhibits the trans-
mission of the TGF-b1 signal from the surface of the cell
to its nucleus.
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Therapies such as these are directed at controlling
the primary pathologic event in IPF/UIP, namely the
dysregulated fibroproliferative response. It is only when
this response is controlled will the production of colla-
gen be checked, quality of life improved and extended
survival be realized for patients with IPF/UIP.
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ÓôñáôçãéêÝò ãïíéäéáêÞò èåñáðåßáò ôoõ êáñêßíïõ
ôïõ ðíåýìïíá

Áíáóêüðçóç

ÐÅÑÉËÇØÇ. Ï êáñêßíïò ôïõ ðíåýìïíá Ý÷åé äõóìåíÞ ðñüãíùóç
êáé ïé õðÜñ÷ïõóåò èåñáðåßåò Ý÷ïõí áðïôý÷åé íá âåëôéþóïõí ôçí
åðéâßùóç ôùí áôüìùí ðïõ ðÜó÷ïõí áðü ôç íüóï áõôÞ. Ôá ôåëåõ-
ôáßá ÷ñüíéá, ïé ðñüïäïé ðïõ åðéôåý÷èçêáí óôçí êáôáíüçóç ôçò
ìïñéáêÞò âéïëïãßáò ôïõ êáñêßíïõ, Ýäùóáí ôçí åõêáéñßá óå êëéíé-
êïýò ãéáôñïýò êáé åðéóôÞìïíåò íá áíáðôýîïõí áñêåôÝò ôå÷íéêÝò
ãåíåôéêþí èåñáðåéþí ãéá áõôÞ ôç íüóï. Ãßíåôáé ëåðôïìåñÞò áíá-
óêüðçóç ôùí äçìïóéåõìÝíùí Üñèñùí ðïõ áöïñïýí óôç ãïíéäéá-
êÞ èåñáðåßá ôïõ êáñêßíïõ ôïõ ðíåýìïíá. Éäéáßôåñç Ýìöáóç äü-
èçêå óôéò ðñüóöáôåò åîåëßîåéò óôï ðåäßï ôùí ìç-éúêþí êáé éúêþí
öïñÝùí ôùí ãïíéäßùí. Ïé èåñáðåõôéêÝò óôñáôçãéêÝò ôáîéíïìÞèç-
êáí, áíÜëïãá ìå ôïõò óôü÷ïõò ôïõò óå äéïñèùôéêÞ, êõôôáñïôïîé-
êÞ êáé áíïóïññõèìéóôéêÞ ãïíéäéáêÞ èåñáðåßá. ToðéêÞ ÷ïñÞãçóç
ôùí ìç éúêþí êáé éúêþí öïñÝùí ìðïñåß íá ðñïêáëÝóåé éêáíïðïéç-
ôéêÞ ãïíéäéáêÞ Ýêöñáóç ôïðéêÜ êáé êÜðïéá èåñáðåõôéêÜ áðïôå-
ëÝóìáôá, áëëÜ, åðß ôïõ ðáñüíôïò, äåí õðÜñ÷åé äéáèÝóéìïò êáíÝ-
íáò áðïôåëåóìáôéêüò öïñÝáò ðïõ íá ÷ïñçãåßôáé óõóôçìáôéêÜ. Ç
äéïñèùôéêÞ ãïíéäéáêÞ èåñáðåßá Ý÷åé áðïôåëåóìáôéêüôçôá óå ìï-
íôÝëá æþùí ùò ðñïò ôçí áðïêáôÜóôáóç ôçò öõóéïëïãéêÞò Ýêöñá-
óçò ïãêïêáôáóôáëôéêþí ãïíéäßùí (p53, Rb, p21, p16) Þ ôçí áíá-
óôïëÞ ôçò åðßäñáóçò ôùí ïãêïãïíéäßùí ðïõ ðñïÜãïõí ôç ìåôÜë-
ëáîç ôïõ üãêïõ (ras, myc, erbB2 bcl-2), áëëÜ áõôÞ ç ðñïóÝããéóç
ðÜó÷åé ëüãù ôïõ üôé êÜèå êáñêéíéêü êýôôáñï ðñÝðåé íá áðïôåëÝ-
óåé óôü÷ï ôçò èåñáðåßáò. Ìéá ìåãÜëç ðïéêéëßá êõôôáñïôïîéêþí
óôñáôçãéêþí åßíáé õðü áíÜðôõîç, ðåñéëáìâÜíïíôáò áããåéïãåíå-
ôéêÝò êáé ñáäéïúóïôïðéêÝò ãïíéäéáêÝò èåñáðåßåò, êáèþò êáé èåñá-
ðåßåò áõôïêôïíßáò ãïíéäßùí, Þ ãïíéäéáêÝò èåñáðåßåò ðïõ ðñïÜ-
ãïõí ôçí áðüðôùóç. Êáèåìßá áðü áõôÝò ôéò ðñïóåããßóåéò Ý÷åé
ðëåïíåêôÞìáôá êáé ìåéïíåêôÞìáôá êáé åßíáé êáëýôåñï íá ÷ñçóé-
ìïðïéïýíôáé óå óõíäõáóìü. Ç áíïóïññõèìéóôéêÞ ãïíéäéáêÞ èå-
ñáðåßá åðéäéþêåé íá åíåñãïðïéÞóåé ìéá áðïôåëåóìáôéêÞ ôïðéêÞ
áíïóïáíôßäñáóç ç ïðïßá ìðïñåß íá ðñïêáëÝóåé óõóôçìáôéêÞ äñá-
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ÅÉÓÁÃÙÃÇ

H åðßðôùóç êáé ç èíçóéìüôçôá ôïõ
Káñêßíïõ ôïõ Ðíåýìïíá (ÊÐ) äåí
Üëëáîáí óçìáíôéêÜ ôçí ôåëåõôáßá äå-
êáåôßá, ðáñ' üëåò ôéò êáìðÜíéåò ãéá ôç
ìåßùóç ôïõ êáðíßóìáôïò êáé ôçí åöáñ-
ìïãÞ óõíäõáóìïý åðéèåôéêþí èåñá-
ðåõôéêþí óôñáôçãéêþí, ðïõ ðåñéëáì-
âÜíïõí ôç ÷åéñïõñãéêÞ áöáßñåóç, ôçí
áêôéíïèåñáðåßá êáé ôç ÷çìåéïèåñá-
ðåßá. Öáßíåôáé üôé ïé êëáóéêÝò ìïñöÝò
èåñáðåßáò ôïõ ÊÐ Ý÷ïõí ðñïóåããßóåé
ôï ìÝãéóôï äõíáôü èåñáðåõôéêü áðï-
ôÝëåóìÜ ôïõò êáé ãé' áõôü, ç áíÜðôõ-

óôçñéüôçôá êáôÜ ôïõ üãêïõ. Ðñïò ôï ðáñüí, ïé ðåñéóóüôåñåò ìå-
ëÝôåò ÷ñçóéìïðïéïýí áíïóïäéåãåñôéêÜ ãïíßäéá êõôïêéíþí. Óõìðå-
ñÜóìáôá: Méá ðïéêéëßá èåñáðåõôéêþí ãïíéäßùí áðïäåß÷èçêáí
äñáóôéêÜ åíáíôßïí ôïõ êáñêßíïõ ôïõ ðíåýìïíá ôüóï in vitro üóï
êáé in vivo. Ðáñ� üëá áõôÜ, ç êýñéá ðñüêëçóç üóïí áöïñÜ óôéò
óôñáôçãéêÝò ãïíéäéáêÞò èåñáðåßáò óå êëéíéêü åðßðåäï åßíáé ç Ýë-
ëåéøç áðïôåëåóìáôéêÞò ãïíéäéáêÞò ìåôáöïñÜò ìÝóù ôïðéêþí êáé
óõóôçìáôéêþí ïäþí êáé ãéá ôï Üìåóï ìÝëëïí, ç äçìéïõñãßá öï-
ñÝùí, èá ðáñáìÝíåé ôï êýñéï ðñüâëçìá óôï ïðïßï èá åóôéÜæåôáé ç
óõíå÷éæüìåíç Ýñåõíá. Êáèþò ç Ýñåõíá èá óõíå÷ßæåôáé, áíáìÝíå-
ôáé üôé ïé ãïíéäéáêÝò èåñáðåõôéêÝò ðñïóåããßóåéò èá óõìâÜëëïõí
óôçí áíôéìåôþðéóç ôïõ êáñêßíïõ ôïõ ðíåýìïíá óôï åããýò ìÝë-
ëïí. Ðíåýìùí 2002, 15(1)19-37.

îç íÝùí, äéáöïñåôéêþí èåñáðåéþí, üðùò ç ãïíéäéáêÞ
èåñáðåßá åßíáé óå ðñïôåñáéüôçôá.

Ç ãïíéäéáêÞ èåñáðåßá ôïõ êáñêßíïõ ðåñéëáìâÜíåé
ôç ìåôáöïñÜ êáé Ýêöñáóç ãåíåôéêïý õëéêïý óå êáêïÞ-
èç áíèñþðéíá êýôôáñá ãéá èåñáðåõôéêü óêïðü. Áõôüò
ï ìÜëëïí ðåñéïñéóìÝíïò ïñéóìüò ìðïñåß íá åðåêôáèåß
ãéá íá óõìðåñéëÜâåé ôç ìåôáöïñÜ ãïíéäßùí óå íåïðëá-
óìáôéêÜ Þ/êáé õãéÞ êýôôáñá, ãéá ôç ñýèìéóç ôçò áíïóï-
ëïãéêÞò áíôßäñáóçò ôïõ ïñãáíéóìïý Ýíáíôé ôïõ üãêïõ.
Åí ôÝëåé Ý÷åé åðéêñáôÞóåé óõíáßíåóç óôçí åðéóôçìïíéêÞ
êïéíüôçôá, þóôå ï üñïò ãïíéäéáêÞ èåñáðåßá ôïõ êáñêß-
íïõ íá ðåñéëáìâÜíåé ôï ðáñáêÜôù öÜóìá ðñïóåããß-
óåùí:
1) Ôç äéïñèùôéêÞ ãïíéäéáêÞ èåñáðåßá ðïõ áðïâëÝ-

ðåé óôï íá áðïêáôáóôÞóåé ôç öõóéïëïãéêÞ ëåéôïõñ-
ãßá åíüò ãïíéäßïõ ðïõ Ý÷åé åîáëåéöèåß Þ åíüò ìå-
ôáëëáãìÝíïõ ãïíéäßïõ (óõíÞèùò åíüò êáôáóôáëôé-
êïý ôïõ üãêïõ ãïíéäßïõ-Ôumor Suppressor Gene,
ÔSG) Þ íá áíáóôåßëåé ôç äñÜóç åíüò ãïíéäßïõ ðïõ
ðñïÜãåé ôïí üãêï (ïãêïãïíßäéï).

2) Tçí êõôôáñïêôüíï ãïíéäéáêÞ èåñáðåßá ðïõ áðï-
âëÝðåé óôç ìåôáöïñÜ åíüò åîùãåíïýò ãïíéäßïõ ðïõ
ðñïêáëåß êõôôáñéêü èÜíáôï.

3) Tçí áíïóïññõèìéóôéêÞ ãïíéäéáêÞ èåñáðåßá, þóôå
ìÝóù åðáãùãÞò ôçò ãïíéäéáêÞò Ýêöñáóçò íá ðñïÜ-
ãåôáé áíïóïáíôßäñáóç åíáíôßïí ôùí êáñêéíéêþí
éóôþí.

ÖÏÑÅÉÓ ÃÉÁ ÃÏÍÉÄÉÁÊÇ ÈÅÑÁÐÅÉÁ

Ç ôáõôïðïßçóç êáé ç åöáñìïãÞ åîåëéãìÝíùí óõóôç-

ÓÕÍÔÌÇÓÅÉÓ
AAGT (anti-angiogenic gene therapy): ãïíéäéáêÞ èåñáðåßá Ýíáíôé ôçò íåïáã-

ãåéïãÝíåóçò
AAV (adeno-associated virus): áäåíï-ó÷åôéæüìåíïò éüò
AO (antisense oligonucleotide): óõìðëçñùìáôéêü ïëéãïíïõêëåïôßäéï
APC (antigen presenting cell): êýôôáñï ðïõ ðáñïõóéÜæåé áíôéãüíá
AV (adenovirus): áäåíïúüò
CAR (coxsackie adenovirus receptor): õðïäï÷Ýáò Coxsackie-áäåíïúïý
CD (cytosine diaminase): äéáìéíÜóç ôçò êõôïóßíçò
CEA: êáñêéíïåìâñõéêü áíôéãüíï
CTL (cytotoxic T lymphocytes): êõôôáñïôïîéêÜ Ô ëåìöïêýôôáñá
5-FC (5-fluorocytosine): 5-öèïñéïêõôïóßíç
FGF-b (fibroblast growth factor-basic): éíïâëáóôéêüò áõîçôéêüò ðáñÜãïíôáò
FIV (feline immunodeficiency virus): éüò áíïóïáíåðÜñêåéáò áéëïõñïåéäþí
FMG (fusogenic membrane glycoprotein): ìåìâñáíéêÞ ãëõêïðñùôåúíç ðïõ

åðÜãåé ôç äéÜ÷õóç
GALV (Gibbon ape leukemia retrovirus): ñåôñïúüò ëåõ÷áéìßáò ðéèÞêùí Gib-

bon
GCV (ganciclovir): ãêáíêõêëïâßñç
GDEPT (gene directed enzyme prodrug therapy): èåñáðåßá ìÝóù ãïíéäéá-

êÞò åíåñãïðïßçóçò ðñïöáñìÜêïõ
HIV (human immunodeficiency virus): áíèñþðéíïò éüò áíïóïáíåðÜñêåéáò
HSV (herpes simplex virus): éüò áðëïý Ýñðçôá
HSVtk (HSV thymidine kinase): èõìéäéíéêÞ êéíÜóç ôïõ åñðçôïúïý
MHC: ìåßæïíïò óõìðëÝãìáôïò éóôïóõìâáôüôçôáò
MoMLV (Moloney murine leukemia virus): éüò ëåõ÷áéìßáò ðïíôéêþí Molo-

ney
NIS (sodium iodide symporter): óõììåôáöïñÝáò ìåôáöïñÜò éùäéïý÷ïõ íá-

ôñßïõ
NSCLC: ìç ìéêñïêõôôáñéêüò êáñêßíïò ôïõ ðíåýìïíá
PEG (polyethylene glucose): ðïëõáéèõëåíéêÞ ãëõêüæç
PV (pox virus): éüò åõëïãéÜò
RR (ribonucleotide reductase): ñéâïíïõêëåïôéäéêÞ ñåäïõêôÜóç
RV (retrovirus): ñåôñïúüò
SIV (semian immunodeficiency virus): éüò áíïóïáíåðÜñêåéáò áíèñùðïåéäþí
TAA (tumor associated antigens): áíôéãüíá ó÷åôéæüìåíá ìå ôïí üãêï
TNF (tumor necrosis factor): ðáñÜãïíôáò íÝêñùóçò ôïõ üãêïõ
TRAIL (TNF related apoptosis inducing ligand): óýíäåóìïò ðïõ åðÜãåé áðü-

ðôùóç ìÝóù TNF
TSG (tumor suppresor gene): ãïíßäéï ðïõ êáôáóôÝëëåé ôïí üãêï
VEGF (vascular epithelial growth factor): áõîçôéêüò ðáñÜãïíôáò áããåéáêïý

åðéèçëßïõ
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ìÜôùí ãïíéäéáêÞò èåñáðåßáò, ìå åéäéêüôçôá ùò ðñïò ôï
êýôôáñï-óôü÷ï äåí ìðïñåß íá Ý÷åé áðïôÝëåóìá áí ôá
ãïíßäéá äåí óôï÷åýïõí óå óõãêåêñéìÝíï êëþíï êõôôÜ-
ñùí. Ïé ðåñéóóüôåñåò ìåëÝôåò Ý÷ïõí åðéêåíôñùèåß óå
ôïðéêÞ ÷ïñÞãçóç ãïíéäßùí ìå Üìåóç Ýíåóç Þ Ýã÷õóç, ìéá
ôå÷íéêÞ ðïõ äåí ìðïñåß íá åöáñìïóèåß óôçí êëéíéêÞ
ðñÜîç óå êáôáóôÜóåéò üðùò ç ìåôáóôáôéêÞ íüóïò, üðïõ
åßíáé áðáñáßôçôá óõóôÞìáôá óõóôçìáôéêÞò ÷ïñÞãçóçò.
Ãé� áõôü ôï ëüãï, ç áíÜðôõîç öïñÝùí ãïíéäßùí áðïôå-
ëåß Ýíá éäéáßôåñá åíåñãü ðåäßï Ýñåõíáò1. Ïé öïñåßò ãéá
ãïíéäéáêÞ èåñáðåßá äéáêñßíïíôáé óå ìç éúêïýò êáé
éúêïýò.

É. Ìç éúêïß öïñåßò ãïíéäéáêÞò èåñáðåßáò

Áôñïðïðïßçôï DNA: Ç åíäï-ïãêéêÞ ÷ïñÞãçóç
DNA áðïôåëåß ôï åõêïëüôåñï óýóôçìá ãïíéäéáêÞò ÷ï-
ñÞãçóçò2. ÌåôÜ ôçí Ýíåóç, ôï DNA åéóÜãåôáé óôá êýô-
ôáñá ìÝóù áäéåõêñßíéóôùí ìç÷áíéóìþí êáé ìåôáöÝ-
ñåôáé óôïí ðõñÞíá üðïõ ìðïñåß íá åêöñáóôåß ðáñï-
äéêÜ áðü ìéá åðéóùìéáêÞ èÝóç, Þ ìïíéìüôåñá, áí óõì-
âåß áöïìïßùóç ôïõ îÝíïõ DNA áðü ôï ãïíéäßùìá ôïõ
îåíéóôÞ. ÁõôÞ ç äéáäéêáóßá ôçò ãïíéäéáêÞò ìåôáöïñÜò
óôá êýôôáñá åßíáé ãíùóôÞ ùò åíäïêõôôÜñéá ÷ïñÞãçóç
DNA (transfection-åðéìüëõíóç).

DNA êáëõìÝíï ìå ÷ñõóü: Ç áðïôåëåóìáôéêüôçôá
ôçò åíäïêõôôÜñéáò ÷ïñÞãçóçò DNA óå êýôôáñá ôïõ
üãêïõ in vivo ìðïñåß íá áõîçèåß åíßïíôáò DNA êáëõ-
ìÝíï ìå ÷ñõóü ìå Ýíá "ãïíéäéáêü ðéóôüëé"3. Ï áêñéâÞò
ìç÷áíéóìüò ìÝóù ôïõ ïðïßïõ áõôÞ ç ìÝèïäïò âåëôéþ-
íåé ôç ìåôáöïñÜ DNA óôá êýôôáñá åßíáé Üãíùóôïò,
ðáñ� üëï ðïõ Ý÷åé ôï óçìáíôéêü ðëåïíÝêôçìá íá óôï-
÷åýåé êýôôáñá ðïõ äåí âñßóêïíôáé óå äéáßñåóç. Ïé
ðñïêëéíéêÝò ìåëÝôåò åßíáé åíèáññõíôéêÝò êáé Ý÷åé ðá-
ñáôçñçèåß áíôáðüêñéóç óå üãêïõò æþùí, ìåôÜ áðü
åíäï-ïãêéêÞ ìåôáöïñÜ ãïíéäßùí êõôôïêéíþí ìå "ãïíé-
äéáêü ðéóôüëé"4.

Ëéðïóþìáôá: Ôá ëéðïóþìáôá åßíáé êõóôßäéá áðï-
ôåëïýìåíá áðü ìåìâñÜíåò äéðëÞò óôéâÜäáò öùóöïëé-
ðéäßùí ðïõ ìðïñïýí íá ðåñéÝ÷ïõí ðïéêéëßá ïõóéþí, óõ-
ìðåñéëáìâáíïìÝíïõ êáé ôïõ DNA. Åíþóåéò ëéðéäßùí
êáé DNA ó÷çìáôßæïõí óõìðëÝãìáôá (ëéðïóõìðëÝãìá-
ôá) ðïõ ìðïñïýí íá ÷ïñçãçèïýí óå êýôôáñá in vitro
êáé in vivo5-7.

Ìéá ìåãÜëç ðïéêéëßá ëéðéäéáêþí ó÷çìáôéóìþí Ý÷ïõí
ðåñéãñáöåß ìå äéÜöïñåò äõíáôüôçôåò ìåôáöïñÜò DNA

óå êýôôáñá. Ðáñ� üëï ðïõ áõôïß ïé ðáñÜãïíôåò åßíáé
áðïôåëåóìáôéêïß in vitro óå Ýíáí áñéèìü êõôôáñéêþí
óåéñþí, óçìáíôéêÜ ðñïâëÞìáôá åìöáíßæïíôáé üôáí ÷ï-
ñçãïýíôáé in vivo8. Ôá óõíÞèç ëéðïóùìéáêÜ óêåõÜóìá-
ôá ðÜó÷ïõí ëüãù ôïõ üôé áðïìáêñýíïíôáé áðü ôçí êõ-
êëïöïñßá ðïëý ãñÞãïñá ìåôÜ áðü ìéá åíäïöëÝâéá Ýã-
÷õóç, êõñßùò áðü ôïõò ðíåýìïíåò, ôï äéêôõïåíäïèçëéá-
êü óýóôçìá (óðëÞíáò, Þðáñ) êáé ôçí êáñäéÜ. Ùò áðïôÝ-
ëåóìá ç ÷ñÞóç ôïõò Ý÷åé ðåñéïñéóôåß óå Ýã÷õóç óôï óç-
ìåßï ôçò âëÜâçò ìüíï (åíäï-ïãêéêÞ Ýã÷õóç).

Ç åéóáãùãÞ ðáñáãþãùí ðïëõáéèõëåíéêÞò ãëõêüæçò
(PEG) óôç ëéðéäéêÞ ìåìâñÜíç (pegylation) öáßíåôáé íá
áõîÜíåé ôï ÷ñüíï çìßóåéáò æùÞò êõêëïöïñßáò ôùí ëé-
ðïóùìÜôùí ìåôÜ áðü åíäïöëÝâéá ÷ïñÞãçóç êáé ùò åê
ôïýôïõ ôçí éêáíüôçôá íá óõãêåíôñþíïíôáé óôïõò
üãêïõò9,10. Äõóôõ÷þò ôá ëåãüìåíá PEG-ëéðïóþìáôá
Ý÷ïõí ÷áìçëÞ éêáíüôçôá äéÜ÷õóçò ëüãù ôçò åðßóôñù-
óÞò ôïõò ìå PEG, ãåãïíüò ðïõ ìåéþíåé óçìáíôéêÜ ôçí
éêáíüôçôá ðñüóëçøçò DNA11-14.

ÓõìðëÝãìáôá DNA ðïëõìåñþí: ̧ íáò áñéèìüò áðü
ìç ëéðéäéêÜ ðïëõêáôéïíéêÜ ðïëõìåñÞ ó÷çìáôßæïõí óõ-
ìðëÝãìáôá ìå ôï DNA (ðïëõóõìðëÝãìáôá) êáé ðñïÜ-
ãïõí ôç ìåôáöïñÜ ôïõ óôá êýôôáñá8. Ðáñáäåßãìáôá
ðåñéëáìâÜíïõí ôá ðïëõ-L-ëõóßíç, ðïëõáéèõëåíéìßíç,
ðïëõãëõêïæáìßíåò êáé ðåðôïåéäÞ. Ðïëõ-L-ëõóßíç-
DNA óõìðëÝãìáôá áðïâÜëëïíôáé ôá÷ýôáôá áðü ôçí
êõêëïöïñßá ðéèáíþò ëüãù áëëçëåðéäñÜóåùí ìå ôéò
ðñùôåÀíåò ôïõ ðëÜóìáôïò üðùò ç áëâïõìßíç15. Ç ðï-
ëõáéèõëåíéìßíç Ý÷åé öáíåß üôé ðñïóôáôåýåé ôï óýìðëåã-
ìá DNA áðü äéÜóðáóç óôá ëéðïóþìáôá êáé ðáñÝ÷åé
Ýíá ìÝóï ðñïþèçóçò ôçò áðåëåõèÝñùóçò DNA áðü
ôá ëéðïóùìéáêÜ äéáìåñßóìáôá êáé ôçí åðáêüëïõèç
ôïðïèÝôçóÞ ôïõ óôïí ðõñÞíá16,17. Ðñüóöáôá öÜíçêå
üôé ôá PEG ðïëõìåñÞ ôçò ðïëõáéèõëåíáìßíçò Ý÷ïõí
ëßãåò áëëçëåðéäñÜóåéò ìå ôéò ðñùôåÀíåò ôïõ ðëÜóìá-
ôïò, ðáñáôåôáìÝíï ÷ñüíï çìßóåéáò æùÞò óôçí êõêëï-
öïñßá êáé ôçí éêáíüôçôá íá ìåôáöÝñïõí ãïíßäéá óôïõò
üãêïõò ÷ùñßò óçìáíôéêÞ ôïîéêüôçôá18. Ïé Goldman êáé
óõí. Ýäåéîáí üôé ç ìåôáöïñÜ ãïíéäßïõ ìÝóù ðïëõãëõ-
êïæáìéíþí óå åíäïêñáíéáêïýò üãêïõò ìðïñåß íá ðñï-
êáëÝóåé åðßðåäá Ýêöñáóçò, óõãêñßóéìá ìå éúêÜ óõóôÞ-
ìáôá. Áõôïß ïé öïñåßò ðñïêáëïýí ìéêñÞ Þ êáìéÜ áíï-
óïëïãéêÞ áíôßäñáóç êáé ó÷åôßæïíôáé ìå ðåñéïñéóìÝíç
ôïîéêüôçôá in vivo19.
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ÉÉ. Éúêïß öïñåßò ãïíéäéáêÞò èåñáðåßáò

Ïé éïß åßíáé óçìáíôéêÜ ìÝóá ãïíéäéáêÞò ìåôáöï-
ñÜò áöïý ìðïñïýí áðïôåëåóìáôéêÜ êáé ìå åéäéêü ôñü-
ðï íá äéåõêïëýíïõí ôçí åßóïäï êáé Ýêöñáóç áðü áí-
èñþðéíá êýôôáñá äéáöüñùí ãïíéäßùí. Ç êýñéá ðñü-
êëçóç áðü ôç ÷ñÞóç ôùí éúêþí öïñÝùí âñßóêåôáé óôçí
áðïôåëåóìáôéêüôçôá óôü÷åõóçò áðü ôïõò éïýò êáé óôçí
åîÜëåéøç ôçò éêáíüôçôÜò ôïõò íá ðñïêáëïýí ëïßìùîç
êáé íüóï. Áõôïß ïé óôü÷ïé åðéôõã÷Üíïíôáé ìå ôçí ôñï-
ðïðïßçóç ôïõ éúêïý ãïíéäéþìáôïò þóôå íá áöáéñåèïýí
áëëçëïõ÷ßåò ðïõ åßíáé áðáñáßôçôåò ãéá ôïí áíáäéðëá-
óéáóìü êáé ôçí ðáèïãÝíåéá ôïõ éïý. Ïé áöáéñåèåßóåò
éúêÝò áëëçëïõ÷ßåò ìðïñåß íá áíôéêáôáóôáèïýí áðü ôá
åîùãåíÞ èåñáðåõôéêÜ ãïíßäéá. ÔÝôïéïé éïß, ðñïúüí ãå-
íåôéêÞò ìç÷áíéêÞò, èåùñçôéêÜ äéáôçñïýí ôïí êõôôáñé-
êü ôñïðéóìü ôïõ ìçôñéêïý éïý êáé åîáóöáëßæïõí ôçí
Ýêöñáóç ôùí ãïíéäßùí ðïõ ÷ïñçãïýíôáé óôïí ðëçèõ-
óìü êõôôÜñùí óôü÷ùí, ÷ùñßò íá ðñïêáëïýí ëïßìùîç.
Ãßíïíôáé åðßóçò ðñïóðÜèåéåò áëëáãÞò ôïõ öõóéïëïãé-
êïý ôñïðéóìïý ôùí éþí, ìåôáâÜëëïíôáò éúêÜ óõóôáôé-
êÜ ðïõ ìåóïëáâïýí ôçí êõôôáñéêÞ óýíäåóç êáé åíäï-
êýôôùóç ôùí éþí, þóôå íá êáôåõèõíèïýí ïé éïß-öïñåßò
ðñïò åðéëåãìÝíá êýôôáñá óôü÷ïõò20. Ôï ìåãáëýôåñï
ìÝñïò ôçò áíÜðôõîçò ôùí éúêþí öïñÝùí áöïñÜ ôïõò
ñåôñïúïýò (RV), áäåíïúïýò (AV), áäåíï-ó÷åôéæüìå-
íïõò éïýò (AAV), åñðçôïúïýò (HSV) êáé éïýò ôçò åõ-
ëïãéÜò (SPV), åíþ Üëëïé éïß õðü äéåñåýíçóç åßíáé ïé
ñåïúïß21, ï éüò ôçò íüóïõ ôïõ Newcastle22, Üëöá éïß23

êáé ï éüò ôçò öõóóáëéäþäïõò óôïìáôßôéäáò24.
Ñåôñïúïß - öïñåßò (RV): Oé RV éïß åßíáé ìïíÞò Ýëé-

êáò äéðëïåéäéêïý RNA éïß (Åéêüíá 1). Ïé C-ôýðïõ RV
ðïõ âáóßæïíôáé óôïí éü ôçò ëåõ÷áéìßáò ðïíôéêþí Mo-
loney (MoMLV) Ý÷ïõí éäéáßôåñá ìåëåôçèåß25. Ïé RV
åéóÝñ÷ïíôáé óôá êýôôáñá ìÝóù óýíäåóçò åðéöáíåéá-
êÞò ðñùôåÀíçò (êùäéêïðïéåßôáé áðü ôï env ãïíßäéï) ìå
åéäéêïýò êõôôáñéêïýò õðïäï÷åßò. ÌåôÜ ôçí åßóïäï óôï
êýôôáñï, ôï éúêü Ýíæõìï áíÜóôñïöç ôñáíóêñéðôÜóç
(êùäéêïðïéåßôáé áðü ôï pol ãïíßäéï) ìåôáãñÜöåé ôï éúêü
RNA ãïíéäßùìá óå áíôßãñáöï äéðëÞò Ýëéêáò DNA, ôï
ïðïßï ìðïñåß íá ìðåé óôïí ðõñÞíá áíèñþðéíùí äéáé-
ñïýìåíùí êõôôÜñùí êáé íá åíóùìáôùèåß óôï ãïíéäßù-
ìá ôïõ îåíéóôÞ óå ôõ÷áßåò èÝóåéò, áí êáé áõôü ôï ãåãï-
íüò öáßíåôáé íá óõìâáßíåé êáôÜ ðñïôßìçóç óå ìåôáãñá-
öéêÜ åíåñãåßò èÝóåéò. Ãéá ôï ìçôñéêü ñåôñïúü, ç ãïíé-
äéáêÞ Ýêöñáóç Ý÷åé ùò áðïôÝëåóìá ôïí áíáäéðëáóéá-

Åéêüíá 1. Ç ìïñöïëïãßá (Á) êáé ôï ãïíéäßùìá (Â) åíüò ñå-
ôñïúïý.

LTR: Long Terminal Repeat, åëÝã÷åé ôç ìåôáãñáöÞ êáé ôç ìå-
ôÜöñáóç ôïõ éïý.

ø: ÌÞíõìá ãéá áíáäßðëùóç (packaging) ôïõ éïý.
gag: Êùäéêïðïéåß ôéò ðñùôåÀíåò ôïõ éúêïý ðõñÞíá.
pol: Êùäéêïðïéåß ôï Ýíæõìï áíÜóôñïöçò ôñáíóêñéðôÜóçò

ôïõ éïý.
env: Êùäéêïðïéåß ôéò ðñùôåÀíåò ôïõ ééêïý ðåñéâëÞìáôïò.

óìü, ôç óõíÜèñïéóç êáé ôï ó÷çìáôéóìü ðåñéâëÞìáôïò,
êáèþò êáé ôçí åðáêüëïõèç äéÜäïóç ëïßìùîçò. Oé RV
ðïõ ÷ñçóéìïðïéïýíôáé óå ðñùôüêïëëá ãïíéäéáêÞò èå-
ñáðåßáò, Ý÷ïõí ìåôáôñáðåß óå éïýò áíßêáíïõò ãéá áíá-
äéðëáóéáóìü, ìå ôçí áöáßñåóç ôùí gag, pol êáé env ãï-
íéäßùí ôïõò (Åéêüíá 1). ̧ ôóé ðáñÜãïíôáé ëïéìþäç, áëëÜ
ìç áíáäéðëáóéáæüìåíá ìÝñç ôùí RV óôéò êõôôáñéêÝò
óåéñÝò, áðü ðëáóìßäéá ðïõ óôåñïýíôáé ãïíéäéáêÞò áë-
ëçëïõ÷ßáò ãéá ó÷çìáôéóìü ðåñéâëÞìáôïò26.

Áäåíïúïß - öïñåßò (AV): Ðñüêåéôáé ãéá äéðëÞò Ýëé-
êáò DNA éïýò (Åéêüíá 2). ¸÷ïõí ôáõôïðïéçèåß ðå-
ñéóóüôåñïé áðü 40 ïñüôõðïé AV óå 6 ïìÜäåò (Group
A ùò F). Ïé éïß ïìÜäáò C (ôýðïò Ad2 êáé Ad5) Ý÷ïõí
áîéïëïãçèåß ùò ïé ðëÝïí éêáíïß õðïøÞöéïé ãéá ôç ìå-
ôáöïñÜ ãïíéäßùí27. Ðáñ� üëá áõôÜ, Ýùò ôï 70% ôïõ
ãåíéêïý ðëçèõóìïý Ý÷ïõí ïõäåôåñïðïéÜ áíôéóþìáôá
Ýíáíôé ôùí Ad2 êáé Ad5, ôá ïðïßá åðéôá÷ýíïõí ôçí
êÜèáñóç ôùí AV ìåôÜ ôçí ðñþôç ÷ïñÞãçóç. Ïé áäå-
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ðñüâëçìá áöáëåßáò äçìéïõñãåß ç ÷ïñÞãçóç áíáäéðëá-
óéáæüìåíùí áäåíïúþí óå áóèåíåßò ìå êáñêßíï, ðïëëïß
áðü ôïõò ïðïßïõò åßíáé áíïóïêáôáóôáëìÝíïé. Ãéá ôï
ëüãï áõôü Ý÷ïõí ãßíåé ðñïóðÜèåéåò íá äçìéïõñãçèïýí
AV áíßêáíïé ãéá ðïëëáðëáóéáóìü (replication defe-
ctive AV, RDAV). Áõôü åðéôõã÷Üíåôáé ìå ôçí áöáß-
ñåóç åíüò Þ ðåñéóóüôåñùí áñ÷éêþí ãïíéäßùí ôïõ áäå-
íïúïý (Å1, Å2, Å3 êáé Å4) (Åéêüíá 2). Ðñüóöáôá, áõôÞ
ç äéáäéêáóßá Ý÷åé åðåêôáèåß þóôå íá áöáéñåßôáé üëç
ç êùäéêÞ áëëçëïõ÷ßá ôïõ ãïíéäéþìáôïò ôïõ AV äç-
ìéïõñãþíôáò ôá ëåãüìåíá åëÜ÷éóôçò áëëçëïõ÷ßáò AV
Þ "áäýíáìá" AV29-32.

Áäåíïó÷åôéæüìåíïé éúêïß öïñåßò (AAV): Ïé áäåíï-
ó÷åôéæüìåíïé éïß (Adeno Associated Viruses-AAV) åß-
íáé áíèñþðéíïé éïß ìå ìïíÞ Ýëéêá DNA, ïé ïðïßïé äåí
åßíáé ãíùóôü åÜí ðñïêáëïýí íüóï33. ÅéóÝñ÷ïíôáé óôá
êýôôáñá ìåôÜ áðü óýíäåóç ìå èåéúêÞ çðáñßíç, áëëÜ
áðáéôåßôáé óõí-ëïßìùîç áðü Ýíáí âïçèçôéêü éü (AV Þ
åñðçôïúü) ðñïêåéìÝíïõ íá áíáäéðëáóéáóôïýí. Áðïõ-
óßá ôïõ âïçèçôéêïý éïý êáé ëïßìùîç ìüíï áðü AAV
ïäçãåß óå ìéá ëáíèÜíïõóá êáôÜóôáóç óôçí ïðïßá ôï
éúêü ãïíéäßùìá ðáñáìÝíåé åßôå óå åíäïêÜøéá ìïñöÞ,
åßôå ùò åðéóùìéáêü DNA êáé åðáêüëïõèç ëïßìùîç ôïõ
êõôôÜñïõ áðü Ýíáí âïçèçôéêü éü åðéôñÝðåé ôç óõíÝ÷é-
óç ôïõ áíáäéðëáóéáóìïý. Ïé öïñåßò AAV Ý÷ïõí ðé-
èáíÜ ðëåïíåêôÞìáôá Ýíáíôé ôùí RV êáé AV öïñÝùí:
á) ìïëýíïõí ìç äéáéñïýìåíá êýôôáñá êáé åíóùìáôþ-
íïíôáé óôáèåñÜ óôï ãïíéäßùìá ôïõ îåíéóôÞ, áí êáé áõôü
åßíáé ëéãüôåñï óçìáíôéêü óôç ãïíéäéáêÞ èåñáðåßá ôïõ
êáñêßíïõ, üðïõ ðáñïäéêÞ Ýêöñáóç ÷ïñçãïýìåíïõ
ãïíéäßïõ ìðïñåß íá åßíáé åðáñêÞò êáé â) óå áíôßèåóç
ìå ôïí RV, ç åíóùìÜôùóç óõìâáßíåé óõíÞèùò óå óõ-
ãêåêñéìÝíç èÝóç (óôï ÷ñùìüóùìá 19), ìåéþíïíôáò ôïí
êßíäõíï ôçò êáñêéíïãÝíåóçò áðü åéóáãùãÞ (insertional
mutagenesis). Ðáñüëá áõôÜ, óôïõò AAV öïñåßò áõôÞ
ç ÷áñáêôçñéóôéêÞ éêáíüôçôá åíóùìÜôùóçò ÷Üíåôáé
ëüãù ôçò áöáßñåóçò ôùí rep ðñùôåúíþí, óå ìéá ðñï-
óðÜèåéá ìåßùóçò ôïõ êéíäýíïõ åìöÜíéóçò éêáíþí ãéá
áíáäéðëáóéáóìü AAV.

Öïñåßò áðëïý åñðçôïúïý (HSV): Ïé éïß áðëïý Ýñ-
ðçôá (HSV) åßíáé ìåãÜëïé éïß ìå Ýíá ãñáììéêü äéðëÞò
Ýëéêáò DNA ãïíéäßùìá ðåñß ôùí 150 kbp ðïõ êùäéêï-
ðïéåß ðÜíù áðü 70 éúêÝò ðñùôåÀíåò34. Ï HSV åéóÝñ÷å-
ôáé óôá êýôôáñá ìåôÜ áðü óýíäåóç ôùí éúêþí gB êáé
gD ãëõêïðñùôåúíþí ìå åîùêõôôÜñéá ôìÞìáôá ôçò ìåì-

Åéêüíá 2. Ç äïìÞ (ìïñöïëïãßá êáé ãïíéäßùìá) åíüò áäåíïúïý.

ITR Inverted Terminal Repeat, åëÝã÷åé ôç ìåôáãñáöÞ ôïõ éïý.
Ø: ÌÞíõìá ãéá áíáäßðëùóç (packaging) ôïõ éïý.
Å1Á/Â Êùäéêïðïßçóç ðñùôåúíþí ðïõ ñõèìßæïõí ôç ìåôåãñá-

öÞ ôïõ éúêïý ãïíéäéþìáôïò.
Å2Á/Â Êùäéêïðïßçóç ðñùôåúíþí ðïõ ñõèìßæïõí ôçí áíôéãñá-

öÞ ôïõ éúêïý ãïíéäéþìáôïò.
Å3 Ãïíßäéï ðïõ áðïôñÝðåé ôçí êõôôáñüëõóç áðü Ô ëåì-

öïêýôôáñá êáé êõôôáñïêßíåò ôïõ îåíéóôÞ.
Å4 Êùäéêïðïßçóç ðñùôåúíþí ðïõ ñõèìßæïõí ôçí áíôéãñá-

öÞ ôïõ éúêïý ãïíéäéþìáôïò
L1-L5 Late Genes 1-5, êùäéêïðïéåß äïìéêÝò ðñùôåßíåò ôïõ

éïý.
MLP Major Late Promoter, ñõèìßæåé ôç ëåéôïõñãßá ôùí ãïíé-

äßùí L1-L5.

íïúïß åéóÝñ÷ïíôáé óôá êýôôáñá ìÝóù óýíäåóçò óôïí
õðïäï÷Ýá Coxsackie êáé áäåíïúïý (Coxsackie Adeno-
virus Receptor-CAR), ãåãïíüò ðïõ äéåõêïëýíåé ôçí
áëëçëåðßäñáóç ôùí éúêþí áëëçëïõ÷éþí áñãéíßíçò-ãëõ-
êßíçò-áóðáñôÜóçò ìå ôéò êõôôáñéêÝò éíôåãêñßíåò. ÌåôÜ
ôçí åíäïêõôôÜñéá åßóïäü ôïõ, ï éüò äéáóðÜôáé ìåñé-
êþò êáé ìåôáöÝñåôáé óôïí ðõñÞíá, üðïõ áñ÷ßæåé ç Ýê-
öñáóç ôïõ éúêïý ãïíéäßïõ. Ðñüóöáôá äéáðéóôþèçêå
üôé ç Ýêöñáóç ôïõ CAR ìåéþíåôáé óå äéÜöïñïõò ôý-
ðïõò üãêùí28. ÔÝôïéá åõñÞìáôá Ý÷ïõí éäéáßôåñç åðß-
ðôùóç óôçí åöáñìïãÞ ôùí áäåíïúéêþí öïñÝùí óå
áóèåíåßò ìå åêôåôáìÝíç íüóï êáé ôïíßæïõí ôç óçìáóßá
ôçò áëëáãÞò ôïõ öõóéïëïãéêïý ôñïðéóìïý áõôþí ôùí
éþí, ìå ôå÷íéêÝò ãåíåôéêÞò ìç÷áíéêÞò20. ¸íá åðéðëÝïí
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ëïãéêÜ êýôôáñá37. ¸íáò ôÝôïéïò éüò, ï hrR3 öÜíçêå
íá Ý÷åé áíôéêáñêéíéêÞ äñÜóç óôï ãëïßùìá êáé óôïí
êáñêßíï ôïõ ïñèïý óå ìïíôÝëá ôñùêôéêþí37,38, åíþ ï
ìåôáëëáãìÝíïò HSV-1716 ðåñéÝ÷åé Ýíá äéáóðáóìÝíï
ICP34.5 ãïíßäéï êáé Ý÷åé åéóá÷èåß óå êëéíéêÝò ìåëÝôåò
áóèåíþí ìå ãëïßùìá40. Ï G207 éüò ðåñéÝ÷åé ìåôáëëÜ-
îåéò óôá ICP6 êáé ICP34.5 ãïíßäéá êáé Ý÷åé ðáñáôçñç-
èåß üôé êáèõóôåñåß ôçí áýîçóç ôïõ üãêïõ óå ðñïêëéíé-
êÜ ìïíôÝëá ôñùêôéêþí ìå ãëïßùìá, êáñêßíï ïõñïäü-
÷ïõ êýóôçò, êáñêßíï ôïõ ðñïóôÜôç êáé êáñêßíï ôïõ
ðíåýìïíá, ìåôÜ áðü Ýã÷õóç óôç âëÜâç Þ åíäïöëÝâéá
÷ïñÞãçóç41-44.

Öïñåßò éïý åõëïãéÜò (PV): Ïé PV åßíáé éïß äéðëÞò
Ýëéêáò DNA ïé ïðïßïé ðåñéëáìâÜíïõí ôïõò éïýò vacc-
inia êáé canarypox (ALVAC). ÁíáóõíäõáóìÝíïé PV
ðïõ ðåñéÝ÷ïõí èåñáðåõôéêÜ ãïíßäéá Ý÷ïõí ÷ñçóéìï-
ðïéçèåß óå ðñïêëéíéêÜ ìïíôÝëá äéáöüñùí êáñêßíùí45-

47. ÅðéðëÝïí, óå ìéá êëéíéêÞ ìåëÝôç áóèåíþí ìå ìåóï-
èçëßùìá ðáñáôçñÞèçêå ãïíéäéáêÞ Ýêöñáóç ìåôÜ áðü
ðïëëáðëÝò åíÝóåéò ãéá ðåñéóóüôåñï áðü 3 ìÞíåò, ðáñ�
üëç ôçí áíÜðôõîç áíôéóùìéáêÞò áðÜíôçóçò48. Áñ÷éêÝò
èåñáðåõôéêÝò ìåëÝôåò ìå öïñåßò PV åðéêåíôñþèçêáí
óôçí éêáíüôçôÜ ôïõò íá ìåôáöÝñïõí ãïíßäéá áíïóï-
äéåãåñôéêþí êõôïêéíþí49,50. ÔÝôïéåò ìåëÝôåò ïäÞãçóáí
óå öÜóçò I êëéíéêÝò ìåëÝôåò óå áóèåíåßò ìå ìåëÜíùìá
êáé äéÜöïñá áäåíïêáñêéíþìáôá, óõìðåñéëáìâáíïìÝ-
íïõ êáé ôïõ ðíåýìïíá51-53.

ÓÔÑÁÔÇÃÉÊÅÓ ÃÏÍÉÄÉÁÊÇÓ ÈÅÑÁÐÅÉÁÓ ÊÁÑÊÉÍÏÕ ÔÏÕ
ÐÍÅÕÌÏÍÁ

Ç ðáèïãÝíåéá ôïõ êáñêßíïõ ôïõ ðíåýìïíá åßíáé ìéá
äéáäéêáóßá ðïëëþí óôáäßùí, ç ïðïßá åðéôõã÷Üíåôáé ìå
äéáäï÷éêÞ óõóóþñåõóç ãåíåôéêþí âëáâþí. Êáèåìßá
áðü áõôÝò ôéò áíùìáëßåò (ìåôáëëÜîåéò áðþëåéáò Þ/êáé
áðüêôçóçò íÝùí ëåéôïõñãéþí) ìðïñåß íá áðïôåëÝóåé
ðéèáíü óôü÷ï ãéá ãïíéäéáêÝò èåñáðåõôéêÝò ðñïóåããß-
óåéò.

É. ÄéïñèùôéêÞ ãïíéäéáêÞ èåñáðåßá

Ïé ãåíåôéêÝò áëëáãÝò ðïõ óõíáíôþíôáé óôá êáñêé-
íéêÜ êýôôáñá åßíáé äõíáôüí íá ðáñÝ÷ïõí óå áõôÜ Ýíá
ðëåïíÝêôçìá åðéâßùóçò. ÔÝôïéåò áëëáãÝò ìðïñïýí íá
äéá÷ùñéóôïýí ó÷åôéêÜ áðëïðïéçìÝíá, óå áõôÝò ðïõ åðé-
äñïýí óå ïãêïêáôáóôáëôéêÜ ãïíßäéá (ðñùôïïãêïãï-

âñáíéêÞò ðñùôåßíçò èåéúêÞò çðáñÜíçò. Åßíáé ðáèïãü-
íïé éïß ãéá ôïõò áíèñþðïõò êáé Ý÷ïõí ôçí éêáíüôçôá
íá åãêáèéóôïýí ëáíèÜíïõóåò ëïéìþîåéò, ãåãïíüò ðïõ
Ý÷åé ðåñéïñéóìÝíç èåñáðåõôéêÞ óðïõäáéüôçôá, áëëÜ
èÝôåé óïâáñÜ èÝìáôá áóöÜëåéáò üóïí áöïñÜ óôç ãï-
íéäéáêÞ èåñáðåßá ôïõ êáñêßíïõ. Ìå áíÜëïãï ôñüðï
ìå áõôüí ôçò ðáñáãùãÞò AV öïñÝùí, ï HSV ìðïñåß
íá ìåôáôñáðåß óå áíßêáíï ãéá áíáäéðëáóéáóìü éü ìå
ôçí áðåíåñãïðïßçóç åíüò ìéêñïý áñéèìïý áñ÷éêþí
ãïíéäßùí êëåéäéþí (ICP6, ICP4, ICP22 êáé ICP27), ôá
ïðïßá åßíáé áðáñáßôçôá ãéá ôçí Ýêöñáóç Üëëùí ãïíé-
äßùí ôïõ HSV. ÄéáãñáöÞ ôùí óçìáíôéêüôåñùí éúêþí
ãïíéäßùí ìðïñåß íá ðáñÜãåé ïãêïëõôéêïýò HSV, ïé
ïðïßïé åßíáé ôïîéêïß óôá êýôôáñá ôïõ üãêïõ ìå åéäéêü
ôñüðï, åíþ óÝâåôáé ôá õãéÞ êýôôáñá. Åðéðñüóèåôá,
ìéáò êáé Ýíáò ìåãÜëïò áñéèìüò HSV ãïíéäßùí ìðïñåß
íá áöáéñåèåß ÷ùñßò íá åðçñåáóôåß ç éêáíüôçôá ðáñá-
ãùãÞò éúêþí öïñÝùí, ìåãÜëåò DNA áëëçëïõ÷ßåò ðïõ
ðåñéÝ÷ïõí ðïëëáðëÜ ãïíßäéá êáé ôá ñõèìéóôéêÜ ôïõò
óõóôáôéêÜ ìðïñïýí íá óõóóùñåõôïýí ìÝóá óå öïñåßò
HSV. ÌÝ÷ñé ôþñá õðÜñ÷åé éäéáßôåñï åíäéáöÝñïí ãéá
ôçí áíÜðôõîç ôùí ëåãüìåíùí HSV amplicon öïñÝùí
ïé ïðïßïé ðåñéÝ÷ïõí ðïëëáðëÝò åðáíáëÞøåéò ìåñéêþí
HSV áëëçëïõ÷éþí, ïé ïðïßåò áðïôåëïýíôáé áðü ìéá
áëëçëïõ÷ßá áíáäéðëáóéáóìïý êáé ìéá áëëçëïõ÷ßá ó÷ç-
ìáôéóìïý ðåñéâëÞìáôïò35. ÔÝôïéïé öïñåßò åßíáé ëïéìþ-
äåéò áëëÜ ìç áíáäéðëáóéáæüìåíïé êáé Ý÷ïõí ôåñÜóôéá
÷ùñçôéêüôçôá. Ç ÷ñÞóç ôïõò ðáñáêÜìðôåé ôçí êõôôá-
ñïôïîéêüôçôá êáé ôçí áíïóïëïãéêÞ åíåñãïðïßçóç ðïõ
ó÷åôßæåôáé ìå ôçí éúêÞ ãïíéäéáêÞ Ýêöñáóç.

Ïìïßùò, óôï ðëáßóéï ôçò ãïíéäéáêÞò èåñáðåßáò ôïõ
êáñêßíïõ, ôÝôïéåò ìåëÝôåò Ý÷ïõí ðåñéïñéóìÝíç óçìá-
óßá êáé áõôïß ïé öïñåßò åßíáé ðéï ðéèáíü íá ÷ñçóéìåý-
óïõí óôçí áíôéìåôþðéóç ôùí ìç êáêüçèùí êáôáóôÜ-
óåùí. Óôç óöáßñá ôçò ãïíéäéáêÞò èåñáðåßáò ôïõ êáñ-
êßíïõ, ìåãáëýôåñç ðñïóï÷Þ Ý÷åé äïèåß óôçí ðáñáãù-
ãÞ ïãêïëõôéêþí öïñÝùí HSV. ÌåôáëëáãìÝíïé HSV
ìå ìç äñáóôéêÞ êéíÜóç ôçò èõìéäßíçò (HSVtk) ðïëëá-
ðëáóéÜæïíôáé óå ìéôùôéêÜ ìüíï êýôôáñá36. ¼ìùò, ç
÷ñÞóç ôÝôïéùí éþí Ý÷åé ôï ìåéïíÝêôçìá üôé áõôïß äåí
åßíáé ðëÝïí åõáßóèçôïé óôç ãêáíêõêëïâßñç. Ìåôáëëáã-
ìÝíïé HSV ìå åëáôôùìáôéêü ICP6 ãïíßäéï, ôï ïðïßï
êùäéêïðïéåß ôçí ééêÞ ñéâïíïõêëåïôéäéêÞ áíáãùãÜóç
áíáäéðëáóéÜæïíôáé óå äéáéñïýìåíá êýôôáñá ôïõ üãêïõ
÷ùñßò íá ðñïêáëïýí óçìáíôéêÞ ôïîéêüôçôá óôá öõóéï-
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íßäéá - TSG) êáé óå áõôÝò ðïõ åðéäñïýí óå ãïíßäéá ðïõ
ðñïÜãïõí ôçí áýîçóç ôïõ üãêïõ (ïãêïãïíßäéá). Ãé� áõôü,
ïé ðñïóðÜèåéåò äéüñèùóçò ôùí ìç öõóéïëïãéêþí ãïíé-
äéáêþí ëåéôïõñãéþí ìðïñïýí íá ðÜñïõí äýï ìïñöÝò :
á) ôçí áðüðåéñá áðïêáôÜóôáóçò ôçò öõóéïëïãéêÞò ëåé-
ôïõñãßáò åíüò ìåôáëëáãìÝíïõ êõôôáñéêïý TSG Þ åíüò
TSG ðïõ Ý÷åé åîáëåéöèåß êáé â) ôçí ðñïóðÜèåéá íá
åîïõäåôåñùèåß ç áõîçôéêÞ åðßäñáóç ôïõ ïãêïãïíéäßïõ
óôïí üãêï. Äõóôõ÷þò, êáèþò ôá êáñêéíéêÜ êýôôáñá
Ý÷ïõí ðïëëáðëÝò ìåôáëëÜîåéò óå äéÜöïñåò ïäïýò, ç
äéüñèùóç åíüò ãïíéäßïõ ìðïñåß íá ìçí åßíáé åðáñêÞò
ãéá íá åðéôåõ÷èåß ôï åðéèõìçôü èåñáðåõôéêü áðïôÝëå-
óìá.

ÁðïêáôÜóôáóç ôçò ëåéôïõñãßáò ôùí öõóéïëïãéêþí
ïãêïêáôáóôáëôéêþí ãïíéäßùí

Óôü÷ïò ãéá ôçí in vivo äéïñèùôéêÞ ãïíéäéáêÞ èåñá-
ðåßá ôïõ êáñêßíïõ ôïõ ðíåýìïíá, áðïôåëïýí ôá ãïíß-
äéá p53, Rb êáé ôá ñõèìéóôéêÜ ôïõ êõôôáñéêïý êýêëïõ
ãïíßäéá p16 êáé p21. Ðáñ� üëï ðïõ ðñïêáôáñêôéêÝò
ìåëÝôåò Ý÷ïõí åðéâåâáéþóåé üôé ç ìåôáöïñÜ ôïõ TSG
ìðïñåß íá áëëÜîåé ôïí êáêïÞèç öáéíüôõðï ôüóï in vivo,
üóï êáé in vitro, ç êýñéá áäõíáìßá óå áõôÞí ôç óôñá-
ôçãéêÞ åßíáé üôé êÜèå êýôôáñï îå÷ùñéóôÜ ðñÝðåé íá
áðïôåëåß óôü÷ï, Ýôóé þóôå íá åêñéæùèåß ï üãêïò. ¼ìùò,
ç óôñáôçãéêÞ áõôÞ ìðïñåß íá åßíáé ðïëýôéìç ùò ìÝñïò
ìéáò ðïëõðáñáãïíôéêÞò ðñïóÝããéóçò, ãéá ðáñÜäåéã-
ìá, óå óõíäõáóìü ìå êõôôáñïôïîéêÞ ÷çìåéïèåñáðåßá
Þ/êáé áêôéíïèåñáðåßá.

p53: Ôï ãïíßäéï p53 ðñïöõëÜóóåé áðü êáôáóôñï-
öÞ ãåíåôéêïý õëéêïý ùò Ýíáò "öýëáêáò ôïõ ãïíéäéþ-
ìáôïò"54. Ï öõóéïëïãéêüò, áôñïðïðïßçôïò ôýðïò ôçò p53
ðñùôåÀíçò åðéôñÝðåé ôçí ðáñáôåôáìÝíç ðáñáìïíÞ ôïõ
êõôôÜñïõ óôçí G1/S öÜóç ôïõ êõôôáñéêïý êýêëïõ ðïõ
ðáñáôçñåßôáé, þóôå ôï êýôôáñï íá ðñïóðáèÞóåé íá
äéïñèþóåé ôï DNA, ðñéí ôçí åßóïäï óôç öÜóç S ôïõ
êõôôáñéêïý êýêëïõ. ÅÜí ç âëÜâç õðåñâáßíåé ôç äéïñ-
èùôéêÞ éêáíüôçôá ôïõ êõôôÜñïõ, ôï p53 ùèåß ôï êýôôá-
ñï óôç äéáäéêáóßá ôçò áðüðôùóçò55. Ç Ýêöñáóç ìå-
ôáëëáãìÝíçò p53 ðñùôåÀíçò äßíåé êýôôáñá áíßêáíá íá
ðñïêáëÝóïõí áõôÞ ôç ëåéôïõñãßá. Óõíåðþò, ôï êýôôá-
ñï óõíå÷ßæåé óôïí êõôôáñéêü êýêëï ðáñïõóßá ôçò ìç
äéïñèùìÝíçò âëÜâçò ôïõ DNA, ç ïðïßá, áí äåí åßíáé
èáíáôçöüñá, èá ìåôáâéâáóôåß óôïõò áðïãüíïõò. Ìéá
ðñüóöáôç ìåôá-áíÜëõóç åðéâåâáßùóå ôçí ðñïãíùóôé-

êÞ óçìáóßá ôïõ ìåôáëëáãìÝíïõ p53 óôá áäåíïêáñêéíþ-
ìáôá ôïõ êáñêßíïõ ôïõ ðíåýìïíá, áëëÜ ü÷é óôïõò êáñ-
êßíïõò ôïõ ðíåýìïíá ðëáêþäïõò éóôïëïãéêïý ôýðïõ56.
Ïé ðñïóðÜèåéåò íá äéïñèùèåß ç Ýêöñáóç ìç öõóéïëï-
ãéêïý p53 in vitro êáé in vivo, åóôéÜóôçêáí óôç ÷ñÞóç
éúêþí öïñÝùí ãéá ôç ìåôáöïñÜ åíüò áôñïðïðïßçôïõ ôý-
ðïõ p53 ãïíéäßïõ.

ÐñïêëéíéêÝò ìåëÝôåò Ýäåéîáí ìåéùìÝíç áýîçóç ôùí
êáñêéíéêþí êõôôÜñùí ôïõ ðíåýìïíá in vivo êáé in vit-
ro, ìåôÜ áðü ìåôáöïñÜ ôïõ áôñïðïðïßçôïõ ôýðïõ p53,
áðü áäåíïúïýò57,58, ñåôñïúïýò59 êáé êáôéïíéêÜ ëéðïóþ-
ìáôá60. ÅðéðñïóèÝôùò, ôï Ad-p53 öÜíçêå íá åõáéóèç-
ôïðïéåß ôá êáñêéíéêÜ êýôôáñá ôïõ ðíåýìïíá óôéò åðé-
äñÜóåéò ôçò êõôôáñïôïîéêÞò ÷çìåéïèåñáðåßáò ôüóï in
vivo üóï êáé in vitro58,61. Ùò áðïôÝëåóìá, áñ÷éêÝò ìå-
ëÝôåò öÜóçò I Ý÷ïõí äéåîá÷èåß óå áóèåíåßò ìå êáñêß-
íï ôïõ ðíåýìïíá. Oé Roth êáé óõíåñãÜôåò ÷ïñÞãçóáí
óå 9 áóèåíåßò Ýíáí ñåôñïúéêü öïñÝá ðïõ åîÝöñáæå ôïí
áôñïðïðïßçôï ôýðï p53. ÅéäéêÝò áëëçëïõ÷ßåò ôïõ öï-
ñÝá ôïõ p53, áíé÷íåýèçêáí óå âéïøßåò ìåôÜ èåñáðåßá.
Äåí ôåêìçñéþèçêå ôïîéêüôçôá ó÷åôéæüìåíç ìå ôç èå-
ñáðåßá, åíþ óå 3 áóèåíåßò ðáñáôçñÞèçêå ìåßùóç ôïõ
ìåãÝèïõò ôïõ üãêïõ63. ÌåëÝôåò ìå Ád-p53 ðáñïõóßá-
óáí ðáñüìïéá äåäïìÝíá üóïí áöïñÜ óôçí áóöÜëåéá,
êáèþò êáé åíäåßîåéò óôáèåñïðïßçóçò ôçò íüóïõ êáé
ìåñéêÞò áíôáðüêñéóçò óå ìåñéêïýò áóèåíåßò63-65.

Rb: Ôï ðñïúüí ôïõ ãïíéäßïõ ôïõ ñåôéíïâëáóôþìá-
ôïò Rb ñõèìßæåé ôç ìåôÜâáóç ôùí êõôôÜñùí áðü ôï üñéï
ôçò öÜóçò G1/S ôïõ êõôôáñéêïý êýêëïõ. Áðþëåéá ôçò
öõóéïëïãéêÞò ëåéôïõñãßáò ôïõ Rb ìåôáöÝñåé áõôü ôï
óçìåßï êáé ðáñÝ÷åé óôá êýôôáñá Ýíá ðëåïíÝêôçìá áíÜ-
ðôõîçò. ÕðÜñ÷ïõí áíáöïñÝò, ðïõ äåß÷íïõí üôé ç ìå-
ôáöïñÜ ôïõ Üãñéïõ ôýðïõ Rb óå üãêïõò ðíåýìïíá, ïõ-
ñïäü÷ïõ êýóôçò, õðüöõóçò êáé óå íåõñïåíäïêñéíéêïýò
üãêïõò ðñïêáëåß áíôáðüêñéóç óå ìïíôÝëá üãêùí ôñù-
êôéêþí66-68, áëëÜ äåí Ý÷åé áêüìç äïêéìáóèåß óå êëéíé-
êÝò ìåëÝôåò êáñêßíïõ ôïõ ðíåýìïíá.

p21: Ç ðñùôåÀíç p21(waf1/cip1) åßíáé Ýíáò áíáóôï-
ëÝáò ôçò êõêëï-åîáñôþìåíçò êéíÜóçò, éêáíüò íá óôá-
ìáôÞóåé ôïí êõôôáñéêü êýêëï óôç öÜóç G1, ìÝóù ôçò
áíáóôïëÞò ôïõ áíáäéðëáóéáóìïý ôïõ DNA. Ç Ýêöñá-
óÞ ôçò åðÜãåôáé áðü ôï ãïíßäéï p53 ðáñïõóßá âëÜâçò
ôïõ DNA. Ïé Joshi êáé óõíåñãÜôåò69 áíÝöåñáí üôé ç ìå-
ôáöïñÜ ôïõ Ad-p21 ðñïêÜëåóå óçìáíôéêÞ êáèõóôÝñç-
óç áýîçóçò üãêïõ NSCLC ôüóï in vitro üóï êáé in vivo.
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¸÷åé åðßóçò áíáöåñèåß, áýîçóç ôïõ p21 óå áóèåíåßò
ìå NSCLC ðïõ õðïâëÞèçêáí óå ãïíéäéáêÞ èåñáðåßá ìå
Ad-p53, êáé áõôÞ ç áýîçóç ó÷åôßæåôáé ìå óôáèåñïðïßç-
óç Þ õðï÷þñçóç ôçò íüóïõ70.

p16: Ç ðñùôåßíç ôïõ ãïíéäßïõ p16 (MTS1/INK4A)
äñá ùò Ýíáò óçìáíôéêüò áíáóôáëôéêüò ñõèìéóôÞò ôçò
ðïñåßáò ôïõ êõôôáñéêïý êýêëïõ. Ìç öõóéïëïãéêÞ ëåé-
ôïõñãßá ôïõ p16 ó÷åôßæåôáé ìå êáêïÞèç öáéíüôõðï.
Áðåäåß÷èç üôé ïé áäåíïúéêïß öïñåßò ðïõ ìåôáöÝñïõí
ôï p16 ãïíßäéï åßíáé éêáíïß íá ìåéþóïõí in vitro ôïí
ðïëëáðëáóéáóìü ôùí êõôôÜñùí óå NSCLC êáé SCLC71.
Äåí Ý÷åé ÷ñçóéìïðïéçèåß ùò óôü÷ïò ãïíéäéáêÞò èåñá-
ðåßáò óå êëéíéêÝò ìåëÝôåò ÊÐ.

ÊáôáóôïëÞ ôçò ëåéôïõñãßáò ôùí ïãêïãïíéäßùí

¸íáò áñéèìüò áðü ìåôáëëÜîåéò ìðïñåß íá ïäçãÞ-
óåé óå Üìåóç åíåñãïðïßçóç ôùí ïãêïãïíéäßùí, ôá
ïðïßá ðáñÝ÷ïõí óôïí üãêï Ýíá ðëåïíÝêôçìá áýîçóçò
êáé ðïëëáðëáóéáóìïý Þ ôçí éêáíüôçôá íá áðïöåýãåé
ôéò öõóéïëïãéêÝò äéáäéêáóßåò áðüðôùóçò. Ðáñáäåßã-
ìáôá ôÝôïéùí ïãêïãïíéäßùí, ôá ïðïßá óõ÷íÜ ìåôáëëÜó-
óïíôáé óôïõò êáñêßíïõò, óõìðåñéëáìâáíïìÝíïõ êáé
ôïõ êáñêßíïõ ôïõ ðíåýìïíá, åßíáé ôá ãïíßäéá ras, myc,
c-erbB2 êáé bcl-272-75. Ç ãïíéäéáêÞ èåñáðåßá óôï÷åýåé
óôï íá êáôáóôåßëåé ôç ëåéôïõñãßá áõôþí ôùí ìåôáëëáã-
ìÝíùí ãïíéäßùí. Ãéá íá åßíáé åðéôõ÷Þò, ðñÝðåé íá óôï-
÷åýåôáé êÜèå êýôôáñï ôïõ üãêïõ îå÷ùñéóôÜ. Ðáñüëá
áõôÜ, ìéá ÷ñÞóéìç óôñáôçãéêÞ ìðïñåß íá åßíáé ï óõí-
äõáóìüò ôÝôïéáò ãïíéäéáêÞò èåñáðåßáò ìå Üëëïõò,
óõíÞèåéò êõôôáñïôïîéêïýò ðáñÜãïíôåò. Äýï êýñéåò
óôñáôçãéêÝò ãéá áõôÞ ôçí ðñïóÝããéóç Ý÷ïõí ðåñéãñá-
öåß: ôá óõìðëçñùìáôéêÜ ïëéãïíïõêëåïôßäéá êáé ôá
êáôáëõôéêÜ ñéâïóùìéáêÜ Ýíæõìá.

Ôá óõìðëçñùìáôéêÜ ïëéãïíïõêëåïôßäéá (Ántisense
Oligonucleotides-ÁÏ) åßíáé áëëçëïõ÷ßåò íïõêëåúêþí
ïîÝùí óõìðëçñùìáôéêÝò óôéò áëëçëïõ÷ßåò ôùí ãïíé-
äßùí, ðïõ êáëïýíôáé íá áíáóôåßëïõí. ÌÝ÷ñé ôþñá, ïé
áêñéâåßò ìç÷áíéóìïß ìÝóù ôùí ïðïßùí äñïõí ôá ÁÏ
äåí Ý÷ïõí ðñïóäéïñéóôåß. Èåùñåßôáé üôé áíáóôÝëëïõí
åéäéêþò ôéò äñáóôçñéüôçôåò ôùí ïãêïãïíéäßùí, åßôå ìå
ôï íá óõíäÝïíôáé ìå áëëçëïõ÷ßåò DNA êáé íá åìðïäß-
æïõí ôç ìåôáãñáöÞ, åßôå ìå ôï íá óõíäÝïíôáé ìå áíôß-
ãñáöá mRNA êáé íá åìðïäßæïõí ôç ìåôÜöñáóç.

Ïé Schrump êáé óõíåñãÜôåò76 áðÝäåéîáí üôé ç "åðé-
ìüëõíóç" ôùí êáñêéíéêþí êõôôÜñùí ôïõ ðíåýìïíá (NS-

CLC) ìå Ýíá óõìðëçñùìáôéêü êõêëéêü D1 ðáñÜãùãï
ìåßùóå ôïí in vitro ðïëëáðëáóéáóìü êáé ôçí êáñêéíï-
ãüíï éêáíüôçôá óå ðïíôßêéá. Ïé Gao êáé óõíåñãÜôåò77

÷ñçóéìïðïßçóáí in vitro óõìðëçñùìáôéêü RNA Ýíá-
íôé ôùí ãïíéäßùí MDR1 êáé MRP, ðïõ åõèýíïíôáé ãéá
ôçí áíôï÷Þ óôá êõôôáñïóôáôéêÜ, óå êõôôáñéêÝò óåéñÝò
NSCLC. ÌåôÜ ôçí åíäïêõôôÜñéá ÷ïñÞãçóç DNA, ìå
öïñÝá éïýò RV, ç Ýêöñáóç ôùí MDR1 êáé MRP ìåéþ-
èçêå óçìáíôéêÜ êáé ôá êýôôáñá Ýãéíáí ðéï åõáßóèçôá
óå êõôôáñïôïîéêÞ ÷çìåéïèåñáðåßá. ÔÝëïò, ç åðßäñá-
óç ôùí ÁÏ óå õðïäï÷åßò åðéäåñìéäéêïý áõîçôéêïý ðá-
ñÜãïíôá Ýäåéîå íá ìåéþíåé ôïí êõôôáñéêü ðïëëáðëá-
óéáóìü in vitro óå êýôôáñá NSCLC78.

Ôá ñéâïóùìéáêÜ Ýíæõìá (Ribozymes) åßíáé RNA
ìüñéá ìå åíæõìéêÞ äñÜóç, þóôå íá êáôáëýïõí ôïí êá-
ôáêåñìáôéóìü ìïñßùí mRNA79. Ôá ëåãüìåíá óöõñï-
êÝöáëá ñéâïóùìéáêÜ Ýíæõìá (ëüãù ôïõ ó÷Þìáôïò ôïõ
ìïñßïõ ôïõò) åßíáé ôá ðéï êáëÜ ìåëåôçìÝíá ìüñéá áõ-
ôÞò ôçò ïìÜäáò.

Ïé Cai êáé óõíåñãÜôåò80 áíÝöåñáí ôçí éêáíüôçôá
åíüò êáôáëõôéêïý RNA íá äéáóðÜ ôï ðñï-áããåëéïöü-
ñï RNA ôïõ p53 êáé ùò óõíÝðåéá, ôá êýôôáñá ôïõ NS-
CLC íá ðáñïõóéÜæïõí óçìáíôéêÞ ìåßùóç ôïõ ñõèìïý
ðïëëáðëáóéáóìïý ôïõò. Ìéá äéáöïñåôéêÞ ðñïóÝããé-
óç ÷ñçóéìïðïéÞèçêå áðü ôïõò Watanabe êáé óõí.81, ïé
ïðïßïé áðÝäåéîáí üôé Ýíá ñéâïóùìéáêü Ýíæõìï åßíáé
éêáíü íá äéïñèþóåé ìåôáëëáãìÝíá p53 mRNA êáé Ýôóé
íá áõîÞóåé ôï êõôôáñéêü ðåñéå÷üìåíï óå áôñïðïðïßç-
ôï p53. ¸íá óöõñïêÝöáëï ñéâïóùìéáêü Ýíæõìï åíá-
íôßïí åíüò K-ras öÜíçêå íá Ý÷åé äñÜóç åíÜíôéá êõôôá-
ñéêþí óåéñþí óôïí êáñêßíï ôïõ ðíåýìïíá óå in vitro
êáé in vivo ìåëÝôåò82.

ÉÉ. ÊõôôáñïôïîéêÞ ãïíéäéáêÞ èåñáðåßá

Ç êõôôáñïôïîéêÞ ãïíéäéáêÞ èåñáðåßá áðïóêïðåß
óôç ìåôáöïñÜ ãïíéäßùí, ôá ïðïßá åßíáé éêáíÜ íá èá-
íáôþóïõí ôá êáñêéíéêÜ êýôôáñá Üìåóá Þ Ýììåóá (ìå
ôï íá ôá êáèéóôïýí åõáßóèçôá óôç ÷çìåéïèåñáðåßá Þ
óôçí áêôéíïâïëßá). Ãéá ôçí åðßôåõîç ôïõ óêïðïý áõ-
ôïý Ý÷ïõí áíáðôõ÷èåß áñêåôÝò óôñáôçãéêÝò:

Gene Directed Enzyme Prodrug Therapy (GDEPT)

Óýìöùíá ìå ôçí áíùôÝñù óôñáôçãéêÞ, Ýíá ãïíßäéï,
ðïõ äåí åêöñÜæåôáé óôá öõóéïëïãéêÜ áíèñþðéíá êýô-
ôáñá êáé êùäéêïðïéåß Ýíá Ýíæõìï ôï ïðïßï ìåôáôñÝðåé
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Ýíá ðñïöÜñìáêï óå Ýíáí åíåñãü êõôôáñïôïîéêü ðáñÜ-
ãïíôá, åéóÜãåôáé óôï íåïðëáóìáôéêü êýôôáñï. Ôï Ýíæõ-
ìï ðñÝðåé íá ðñïêáëåß ôçí åëÜ÷éóôç áíïóïëïãéêÞ áíôß-
äñáóç ôïõ îåíéóôÞ (áí êáé ãéá ôçí áíïóïñõèìéóôéêÞ
ãïíéäéáêÞ èåñáðåßá, ìéá áíïóïëïãéêÞ áíôßäñáóç ìðï-
ñåß íá åßíáé ùöÝëéìç). Ôï ðñïöÜñìáêï ðñÝðåé íá Ý÷åé
åëÜ÷éóôç ôïîéêüôçôá êáé êáëÜ ìåëåôçìÝíç öáñìáêïêé-
íçôéêÞ, åíþ ôï åíåñãü öÜñìáêï åßíáé éêáíü íá èáíáôþ-
íåé ôá íåïðëáóìáôéêÜ êýôôáñá, óå äéÜöïñåò öÜóåéò ôïõ
êõôôáñéêïý êýêëïõ83 (Åéêüíá 3). ¸íá åðéðëÝïí ðëåï-
íÝêôçìá ôçò óôñáôçãéêÞò áõôÞò åßíáé ç äõíáôüôçôá íá
êáôáóôñÝöïíôáé ü÷é ìüíï ôá íåïðëáóìáôéêÜ êýôôáñá
ðïõ ðñïóëáìâÜíïõí êáé åêöñÜæïõí ôï íÝï ãïíßäéï, áëëÜ
êáé ôá ãåéôïíéêÜ ôïõò (ôï ëåãüìåíï "bystander effect"),
áöïý ôï Ýíæõìï ðïõ ðáñÜãåôáé áðïäåóìåýåôáé óôï ìé-
êñïðåñéâÜëëïí ôïõ üãêïõ84.

Áðü Ýíáí ìåãÜëï áñéèìü èáíáôçöüñùí ãïíéäßùí
ðïõ Ý÷ïõí ðñïôáèåß ùò óôü÷ïé GDEPT, ïé äýï ðéï ìå-
ëåôçìÝíåò åöáñìïãÝò ôçò GDEPT åßíáé ôï óýóôçìá
ôçò êéíÜóçò ôçò èõìéäßíçò ôùí éþí ôïõ áðëïý Ýñðçôá
(HSVtk) êáé ôçò ãêáíêõêëïâßñçò (GCV) êáé ôï óý-
óôçìá ôçò âáêôçñéáêÞò äéáìéíÜóçò ôçò êõôïóßíçò ôïõ
E. coli (CD) êáé ôçò 5-öèïñéïêõôïóßíçò (5-FC). ¼óïí
áöïñÜ óôéò åöáñìïãÝò ôïõò óôïí êáñêßíï ôïõ ðíåý-
ìïíá, ïé Osaki êáé óõíåñåãÜôåò85 áíÝöåñáí ôç äñÜóç
ôïõ HSVtk, êÜôù áðü ôïí Ýëåã÷ï åíüò CEA ðñïùèç-
ôÞ, óôçí NSCLC êõôôáñéêÞ óåéñÜ A549, in vitro áëëÜ
êáé in vivo. ÓçìáíôéêÞ äñÜóç ôïõ óõóôÞìáôïò HSVtk/
GCV Ý÷åé åðßóçò áðïäåé÷èåß in vivo óå õðåæùêïôéêÝò
ìåôáóôÜóåéò86. Ìéá Üìåóç, in vitro óýãêñéóç ôïõ HS-
Vtk êáé CD óå äéÜöïñåò êõôôáñéêÝò óåéñÝò êáñêßíïõ
ôïõ ðíåýìïíá (NSCLC) áðïêÜëõøå üôé ôï CD Ý÷åé ðéï
óçìáíôéêÞ äñÜóç, ôüóï óå ìåôáëëáãìÝíá, üóï êáé óå
ìç ìåôáëëáãìÝíá êýôôáñá87.

ÃïíéäéáêÞ Èåñáðåßá ¸íáíôé ôçò ÍåïáããåéïãÝíåóçò
(AAGT)

Ãéá íá áõîçèåß óå ìÝãåèïò Ýíáò üãêïò ðÝñáí ôùí
1-2 mm, åßíáé áðáñáßôçôç ç åîáóöÜëéóç ôçò áéìÜôù-
óÞò ôïõ ìå ôç äçìéïõñãßá íåüðëáóôùí áããåßùí88,89. Óå
öõóéïëïãéêÝò óõíèÞêåò, áõôÞ ç äéáäéêáóßá åßíáé êáëÜ
ñõèìéæüìåíç áðü äéÜöïñïõò áããåéïãåíåôéêïýò ðáñÜãï-
íôåò ðéï óçìáíôéêïß ôùí ïðïßùí åßíáé ï éíïâëáóôéêüò
áõîçôéêüò ðáñÜãïíôáò (FGF-b) êáé ï áõîçôéêüò ðáñÜ-
ãïíôáò áããåéáêïý åðéèçëßïõ (VEGF), Ýôóé þóôå ç áã-

ãåéïãÝíåóç íá ðåñéïñßæåôáé êáôÜ ôç äéÜñêåéá ôïõ ãõ-
íáéêåßïõ áíáðáñáãùãéêïý êýêëïõ, óôçí åãêõìïóýíç êáé
óôçí åðïýëùóç ôñáõìÜôùí90. Óå áóèåíåßò ìå êáñêßíï, ï
ðåñéïñéóìüò ôçò íåïáããåéïãÝíåóçò óôïí êáñêéíéêü éóôü
ðñïóöÝñåé ôçí ðñïïðôéêÞ ìéáò åðéëåêôéêÞò åðßäñáóçò
ôçò áíôé-áããåéïãåíåôéêÞò ãïíéäéáêÞò èåñáðåßáò (AAGT)
ìå åëÜ÷éóôç ôïîéêüôçôá óôïõò õãéåßò éóôïýò. Ï ó÷çìáôé-
óìüò íÝùí áããåßùí áðáéôåß ìéá óåéñÜ óôáäßùí, ðåñéëáì-
âÜíïíôáò ìåôáíÜóôåõóç åíäïèçëéáêþí êõôôÜñùí, ðïë-
ëáðëáóéáóìü êáé ùñßìáíóç, êáèÝíá áðü ôá ïðïßá ðñï-

Åéêüíá 3. Áðåéêüíéóç ôïõ óõóôÞìáôïò Gene Directed Enzyme
Prodrug Therapy (GDEPT). Ç äéáäï÷éêÞ ÷ïñÞãçóç åíüò éïý
ðïõ óôï ãïíéäßùìÜ ôïõ ðåñéëáìâÜíåé ôçí êùäéêïðïßçóç åíüò
åîùãåíïýò åíæýìïõ êáé ìéáò ðñüäñïìçò ïõóßáò, ïäçãåß óôçí
ôïðéêÞ åíåñãïðïßçóç åíüò êõôôáñïôïîéêïý öáñìÜêïõ, ôï
ïðïßï óêïôþíåé ôï ßäéï ôï êýôôáñï, áëëÜ êáé ôá ãåéôïíéêÜ
êýôôáñá (ðáñáôõ÷ïýóá äñÜóç-bystander effect).

(1) ×ïñÞãçóç éïý ðïõ ìåôáöÝñåé ôï ãïíßäéï Ýêöñáóçò åíüò
åîùãåíïýò åíæýìïõ.
(2) Ôï ãïíßäéï ìåôáöÝñåôáé ìÝóá óôï êýôôáñï êáé åãêáèßóôá-
ôáé óôïí ðõñÞíá ôïõ.
(3) Ôï ãïíßäéï åêöñÜæåôáé êáé ðáñÜãåé ðïóüôçôåò ôïõ åíæý-
ìïõ.
(4) ×ïñÞãçóç ôïõ ðñïöáñìÜêïõ, ôï ïðïßï åßíáé ìç ôïîéêü êáé
ìç äñáóôéêü.
(5) Ôï ðñïöÜñìáêï åéóÝñ÷åôáé óôï êýôôáñï êáé áðü ôï Ýíæõ-
ìï ìåôáôñÝðåôáé óôï äñáóôéêü öÜñìáêï.
(6) Ôï öÜñìáêï åéóÝñ÷åôáé óôïí ðõñÞíá ôïõ êõôôÜñïõ êáé ôï
óêïôþíåé.
(7) Ðïóüôçôåò ôïõ öáñìÜêïõ äéá÷Ýïíôáé êáé óêïôþíïõí êáé
ôá ãåéôïíéêÜ êýôôáñá.
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óöÝñåé Ýíá ðéèáíü óôü÷ï ãéá èåñáðåõôéêÞ ðáñÝìâáóç91-

93.
Ç áðïôåëåóìáôéêüôçôá ôùí áíáóôïëÝùí ôçò áããåéï-

ãÝíåóçò, áããåéïóôáôßíç êáé åíäïóôáôßíç94-97, áðïäåß-
÷èçêå óå ìïíôÝëá üãêùí óå ðåéñáìáôüæùá. Ëüãù ôïõ
üôé áõôïß ïé ðáñÜãïíôåò åßíáé ðñùôåÀíåò, åßíáé áêá-
ôÜëëçëïé ãéá åðáíáëáìâáíüìåíç Þ óõíå÷Þ ÷ïñÞãçóç.
Ãé' áõôü, åßíáé êáôÜëëçëïé ãéá ðñïóðÜèåéåò ìåôáöï-
ñÜò ôïõò ìÝóù ôå÷íéêþí ãïíéäéáêÞò èåñáðåßáò. Ç Ýê-
öñáóç ôçò åíäïóôáôßíçò áðü Ýíáí áíáóõíäõáóìÝíï
áäåíïúü ðïõ ìåôáöÝñèçêå óõóôçìáôéêÜ óå ðïíôßêéá
ðñïêÜëåóå õøçëÜ, óôáèåñÜ åðßðåäá ðëÜóìáôïò ôá
ïðïßá Þôáí åðáñêÞ ãéá íá êáèõóôåñÞóïõí ôçí åìöÜ-
íéóç Þ åìöýôåõóç ôïõ üãêïõ, íá ìåéþóïõí ôçí áíÜðôõ-
îç ôùí åãêáôáóôåéìÝíùí üãêùí êáé íá áðïôñÝøïõí ôçí
áíÜðôõîç ìåôáóôÜóåùí óôï ìïíôÝëï Lewis ôïõ êáñêß-
íïõ ôïõ ðíåýìïíá98-99.

Óå êõôôáñéêÝò óåéñÝò êáñêßíïõ ôïõ ðíåýìïíá áíå-
óôÜëç ç äñÜóç ôïõ VEGF, ìå ôç ÷ñçóéìïðïßçóç åíüò
äéáëõôïý ôìÞìáôïò ôïõ õðïäï÷Ýá VEGF, ôïõ sFLT-1.
Ôá êýôôáñá åêåßíá ôá ïðïßá Ý÷ïõí åðéìïëõíèåß ìå ôï
sFLT-1 áíáðôý÷èçêáí áñêåôÜ ðéï áñãÜ êáé åß÷áí
ìåéùìÝíç éêáíüôçôá íá ó÷çìáôßæïõí üæïõò óôïí ðíåý-
ìïíá óå Ýíá ðåéñáìáôéêü ìïíôÝëï ìåôÜóôáóçò100. Ìå
ðáñüìïéá ðñïóÝããéóç, öÜíçêå üôé ç åíäïïãêéêÞ ÷ï-
ñÞãçóç åíüò AV öïñÝá ðïõ öÝñåé ôï ãïíßäéï ôïõ äéá-
ëõôïý Tie2 (Ýíáí õðïäï÷Ýá åéäéêü ãéá ôï åíäïèÞëéï
ôùí áããåßùí ôçò êéíÜóçò ôçò ôõñïóßíçò ãéá ôçí áããåéï-
ðïéçôßíç-1) êáèõóôåñåß ôçí áíÜðôõîç ôïõ üãêïõ ìå ôï
íá ìðëïêÜñåé ôçí áããåéïðïéçôßíç-1. ÅðéðëÝïí, ÷ïñÞ-
ãçóç ôïõ ßäéïõ AV öïñÝá ìåéþíåé ôçí åìöÜíéóç ìåôá-
óôÜóåùí óôïí ðíåýìïíá101.

ÃåíåôéêÞ åðáãùãÞ ôçò áðüðôùóçò

Ï êõôôáñéêüò ìç÷áíéóìüò áðüðôùóçò Ý÷åé áðïôå-
ëÝóåé óôü÷ï èåñáðåßáò ôïõ êáñêßíïõ ôïõ ðíåýìïíá óå,
in vitro êáé in vivo ìåëÝôåò. Ïé Coll êáé óõíåñãÜôåò102

áðÝäåéîáí ôç äñÜóç ôïõ bax ãïíéäßïõ ðïõ ðñïêáëåß
áðüðôùóç, óå êõôôáñéêÝò óåéñÝò êáñêßíïõ ôïõ ðíåý-
ìïíá in vitro. ÅðéðëÝïí, ìåôÜ áðü åðáíáëáìâáíüìå-
íåò åíÝóåéò áôñïðïðïßçôïõ DNA óå üãêïõò êáñêßíïõ
ôïõ ðíåýìïíá õðÞñîå óçìáíôéêÞ êáèõóôÝñçóç ôçò áíÜ-
ðôõîçò ôïõ üãêïõ, áëëÜ ü÷é ðëÞñçò åîÜëåéøÞ ôïõ. Ðá-
ñüìïéá óôïé÷åßá ãéá ôçí åðßäñáóç ôïõ bax Ý÷ïõí áíá-
öåñèåß, ÷ñçóéìïðïéþíôáò Ýíá ñõèìéæüìåíï äõáäéêü

óýóôçìá AV103. ÅðéðëÝïí, ìåôáöïñÜ åíüò AV öïñÝá
ðïõ ðåñéÝ÷åé ôï ãïíßäéï Fas öáßíåôáé üôé êáôåõèýíåé
ôá êáñêéíéêÜ ðíåõìïíéêÜ êýôôáñá óå áðüðôùóç ìå-
óïëáâïýìåíç áðü ôï ãïíßäéï p53104. Ïé Griffith êáé óõ-
íåñãÜôåò105 ðñüóöáôá ðåñéÝãñáøáí ôç ÷ñÞóç åíüò AV
öïñÝá ãéá ôçí Üìåóç, in vitro åðáãùãÞ ôçò áðüðôùóçò
ìÝóù ôïõ ðáñÜãïíôá TNF, óå ìéá ðïéêéëßá áðü êáñ-
êéíéêÝò êõôôáñéêÝò óåéñÝò, ðåñéëáìâáíïìÝíïõ êáé ôïõ
êáñêßíïõ ôïõ ðíåýìïíá. Ç ßäéá ôå÷íéêÞ Þôáí áðïôåëå-
óìáôéêÞ êáé óôçí åðáãùãÞ ôçò áðüðôùóçò, ìÝóù åíåñ-
ãïðïßçóçò ôçò êáóðÜóçò.

¢ëëåò êõôôáñïôïîéêÝò ðñïóåããßóåéò ãïíéäéáêÞò èåñá-
ðåßáò

Ïé Spitzweg êáé óõí. (1999) ðñüôåéíáí ìéá óôñáôç-
ãéêÞ ãéá ôç èåñáðåßá ôïõ êáñêßíïõ, âáóéæüìåíç óôçí
åðéôõ÷Þ èåñáðåßá ôïõ êáñêßíïõ ôïõ èõñåïåéäïýò ìå
ñáäéåíåñãü éþäéï106,107. Ç éêáíüôçôá ôùí öõóéïëïãéêþí
êáé êáêüçèùí èõñåïåéäéêþí êõôôÜñùí íá óõãêåíôñþ-
íïõí éþäéï ïöåßëåôáé óôçí Ýêöñáóç ôïõ óõíìåôáöï-
ñÝá éùäéïý÷ïõ íáôñßïõ (sodium iodide symporter,
NIS), ôï ïðïßï Ý÷åé êëùíïðïéçèåß êáé ôáõôïðïéçèåß ôá
ôåëåõôáßá ÷ñüíéá. ¸íá ðñùôüôõðï ó÷Þìá ãïíéäéáêÞò
èåñáðåßáò ðïõ ÷ñçóéìïðïéåß ôç ìåôáöïñÜ NIS ãïíé-
äßïõ ãéá íá ðñïÜãåé ôç óõóóþñåõóç éùäßïõ óå êáñêé-
íéêÜ êýôôáñá ôïõ ðíåýìïíá, ßóùò íá åðåêôåßíåé ôç ÷ñç-
óéìüôçôá ôçò èåñáðåßáò ìå ñáäéåíåñãü éþäéï.

Ïé Boland êáé óõí.108 ðñïêÜëåóáí ôçí Ýêöñáóç ôïõ
NIS ðïíôéêþí óå êõôôáñéêÝò óåéñÝò êáñêéíéêþí êõô-
ôÜñùí ôïõ ðíåýìïíá, ìå ãïíéäéáêÞ ìåôáöïñÜ ìåóïëá-
âïýìåíç áðü áäåíïúïýò êáé ìðüñåóáí íá áðïäåßîïõí
ôçí ðñüóëçøç ñáäéïúùäßïõ êáèþò êáé ìéá åðéëåêôéêÞ
êõôôáñïôïîéêÞ åðßäñáóç ôïõ åãêëùâéóìÝíïõ ñáäéïúù-
äßïõ in vitro. Åíþ ìÝ÷ñé ôï 11% ôïõ åã÷õüìåíïõ ñá-
äéïúóïôüðïõ åíôïðßóôçêå áíÜ ãñáììÜñéï éóôïý üãêïõ
óå ðñïêëéíéêÜ ìïíôÝëá êáñêßíïõ ôïõ ðíåýìïíá, ðá-
ñáìÝíåé íá áðïäåé÷èåß ôï èåñáðåõôéêü áðïôÝëåóìá ôçò
åêëåêôéêÞò áõôÞò óõãêÝíôñùóçò108,109.

ÉÉÉ. ÁíïóïñõèìéóôéêÞ ãïíéäéáêÞ èåñáðåßá

ÐáñÜ ôï ãåãïíüò üôé ðïëëïß üãêïé åêöñÜæïõí ôá
ëåãüìåíá áíôéãüíá ðïõ ó÷åôßæïíôáé ìå ôïí üãêï (tumor-
associated antigens, ÔÁÁ), ôá ïðïßá ìðïñïýí íá áíá-
ãíùñéóôïýí áðü ôï áíïóïëïãéêü óýóôçìá, ç ðñüêëçóç
ôåêìçñéùìÝíùí áíôéêáñêéíéêþí áíïóïëïãéêþí áíôéäñÜ-
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óåùí åßíáé éäéáßôåñá óðÜíéåò. ÁõôÞ ç ðñïöáíÞò ðáñá-
äïîïëïãßá Ýñ÷åôáé óå áíôßèåóç ìå ôçí õðüèåóç üôé ïé
üãêïé áðïöåýãïõí ôï áíïóïëïãéêü óýóôçìá ìå ôï íá
ìåéþíïõí ôçí éêáíüôçôÜ ôïõò ãéá áíïóïãÝíåóç êáé ìå
ôï íá áìâëýíïõí ôçí åðßäñáóç ôùí áíïóïëïãéêþí áíôé-
äñÜóåùí ðïõ óôñÝöïíôáé åíáíôßïí ôïõò110. ̧ ÷ïõí áíá-
ãíùñéóôåß ìç÷áíéóìïß ðïõ óõìâÜëëïõí óå áõôü, üðùò ç
ìåßùóç Þ áðïõóßá Ýêöñáóçò ôùí ìïñßùí ìåßæïíïò óõ-
ìðëÝãìáôïò éóôïóõìâáôüôçôáò (MHC) ôÜîçò I êáé ôùí
åðáãùãéêþí B7.1/B7.2 ðïõ óõìâáßíåé óå ðïëëïýò êáñ-
êßíïõò, óõìðåñéëáìâáíïìÝíïõ êáé ôïõ êáñêßíïõ ôïõ
ðíåýìïíá, êáé ìåéþíåé ôçí ðáñïõóßá ôùí ÔÁÁ óå êõô-
ôáñïôïîéêÜ Ô ëåìöïêýôôáñá (CTL) (Åéêüíá 4). Ìåôáë-
ëÜîåéò óå ïäïýò ðïõ ñõèìßæïõí ôç ìåôáöïñÜ êáé ðá-
ñïõóßáóç ôùí ðåðôéäßùí óôçí åðéöÜíåéá ôùí êõôôÜñùí
ôïõ üãêïõ, ìðïñïýí åðßóçò íá ôá áðïêñýøïõí áðü ôçí
áíß÷íåõóç áðü ôá CTL. Ôá CTL ðïõ äéåéóäýïõí óôïí
êáñêßíï ôïõ ðíåýìïíá ìðïñåß íá èáíáôùèïýí áðü ôçí
áðåëåõèÝñùóç ôïõ äéáëõôïý Fas óõíäÝóìïõ (Fas ligand,
FasL) áðü ôá êýôôáñá ôïõ üãêïõ, åíþ ôá êáêïÞèç êýô-
ôáñá öáßíåôáé íá åßíáé ó÷åôéêÜ áíèåêôéêÜ óå áõôïý ôïõ
åßäïõò ôï èÜíáôï.

Ç ðáñïõóßá ôÝôïéùí áíïóïëïãéêþí âëáâþí þèçóå
ôï åíäéáöÝñïí óå ðñïóåããßóåéò ðïõ óôï÷åýïõí óôç ìå-
ôáöïñÜ ãïíéäßùí, ôá ïðïßá ðñïÜãïõí ôçí áíïóïãïíé-
êüôçôá ôùí üãêùí êáé ôçí áíôáðüêñéóç ôïõ áíïóïëïãé-
êïý óõóôÞìáôïò110,111. Ïé ðñïóðÜèåéåò åíåñãïðïßçóçò
ôïõ áíïóïëïãéêïý óõóôÞìáôïò åíÜíôéá óôïí êáñêßíï
Ý÷ïõí ôá åîÞò ðéèáíÜ ðëåïíåêôÞìáôá: 1) ç åéäéêüôçôá
ôùí áíïóïëïãéêþí áíôéäñÜóåùí èá ìåéþóåé ôçí ôïîéêü-
ôçôá óå öõóéïëïãéêïýò éóôïýò, 2) ïé áíïóïëïãéêÝò áíôé-
äñÜóåéò ðïõ ðñïêáëïýíôáé áðü ôá êýôôáñá ôïõ ðñùôï-
ðáèÞ üãêïõ Ý÷ïõí óõóôçìáôéêÞ äñÜóç êáé ìðïñïýí íá
óôï÷åýóïõí êáé ôá êýôôáñá äåõôåñïðáèþí åíôïðßóåùí,
3) ïé áíïóïëïãéêÝò áíôéäñÜóåéò ó÷åôßæïíôáé ìå óçìá-
íôéêÞ åíßó÷õóç ôïõ áðïôåëÝóìáôïò, ôÝôïéá þóôå Ýíá ìé-
êñü áñ÷éêü åñÝèéóìá íá ðñïêáëåß ìéá ìåãÜëç áíôßäñá-
óç êáé 4) áðü ôç óôéãìÞ ðïõ èá ðñïêëçèåß êáé åãêáôá-
óôáèåß ç áíôé-êáñêéíéêÞ áíïóßá, áõôÞ èá åßíáé ìüíéìç.

Ìéá ëåðôïìåñÞò áíÜëõóç ôùí êõôôáñéêþí êáé ÷õìé-
êþí óõóôáôéêþí ðïõ ó÷åôßæïíôáé ìå ôçí ðáñáãùãÞ áðï-
ôåëåóìáôéêþí áíïóïëïãéêþí áíôéäñÜóåùí êáôÜ ôïõ
êáñêßíïõ åßíáé ðÝñá áðü ôïõò óêïðïýò áõôÞò ôçò áíá-
óêüðçóçò. Ôï êõôôáñéêü óêÝëïò ôïõ áíïóïëïãéêïý óõ-
óôÞìáôïò Ý÷åé ðåñéóóüôåñï ìåëåôçèåß êáé öáßíåôáé íá

Eéêüíá 4. ÁðëïðïéçìÝíç áðåéêüíéóç ôùí äéáäï÷éêþí âçìÜ-
ôùí ðïõ ïäçãïýí óå åíåñãïðïßçóç ôïõ áíïóïðïéçôéêïý óõóôÞ-
ìáôïò ôïõ îåíéóôÞ áðü ôá êáñêéíéêÜ êýôôáñá. ÐïëëÜ óçìåßá
ôçò äéáäéêáóßáò áõôÞò áðïôåëïýí óôü÷ïõò ôçò ãïíéäéáêÞò èå-
ñáðåßáò.

(1) ÁðïäÝóìåõóç áíôéãüíùí ðïõ ó÷åôßæïíôáé ìå ôïí üãêï
(ÔÁÁ), áðü ôá êáñêéíéêÜ êýôôáñá. Ç áðïäÝóìåõóç ìðïñåß
íá åßíáé "áõèüñìçôç" Þ ìåôÜ áðü ÷çìåéïèåñáðåßá.
(2) Öáãïêýôôùóç ôùí ÔÁÁ áðü áíþñéìá áíôéãïíïðáñïõóéá-
óôéêÜ êýôôáñá (APC) ôïõ îåíéóôÞ.
(3) Ùñßìáíóç ôùí áíôéãïíïðáñïõóéáóôéêþí êõôôÜñùí (APC)
ôïõ îåíéóôÞ.
(4) Ðáñïõóßáóç ôùí ÔÁÁ óôá CD8+ ëåìöïêýôôáñá, áðü ôá
äéåãåñìÝíá APC, ðáñïõóßá ôùí ìïñßùí MHC ôÜîçò É êáé Â7.1/
Â7.2. Ç äéáäéêáóßá áõôÞ åíåñãïðïéåß ôá Cytotoxic Tumor Lysis
cells (CTLs).
(5) Ðáñïõóßáóç ôùí ÔÁÁ óôá CD4+ ëåìöïêýôôáñá, áðü ôá
äéåãåñìÝíá APC, ðáñïõóßá ôùí ìïñßùí MHC ôÜîçò II êáé
Â7.1/Â7.2.
(6) ÐáñáãùãÞ êõôôáñïêéíþí áðü ôá CD4+ êýôôáñá, ìå óêï-
ðü ôç äéÝãåñóç ôùí CD8+ êõôôÜñùí.
(7) Áíáãíþñéóç ôùí ÔÁÁ ôùí êáñêéíéêþí êõôôÜñùí áðü ôá
CTLs, ðáñïõóßá ôùí ìïñßùí MHC ôÜîçò É êáé Â7.1/Â7.2. Ç
äéáäéêáóßá áõôÞ êáôáëÞãåé óå ëýóç ôïõ êáñêéíéêïý êõôôÜ-
ñïõ.

åßíáé ç ðéï ðñüóöïñç ïäüò ãéá áíÜðôõîç áíïóïñõèìé-
óôéêÞò ãïíéäéáêÞò èåñáðåßáò. Ï ñüëïò ôçò ÷õìéêÞò áíï-
óßáò óôçí ðáñáãùãÞ åéäéêþí áíôéêáñêéíéêþí áíôéóùìÜ-
ôùí äåí åßíáé ôåëåßùò îåêÜèáñïò. Ôï êåíôñéêü óçìåßï



30 ÐÍÅÕÌÙÍ Ôåý÷ïò 1ï, Ôüìïò 15ïò, IáíïõÜñéïò - Áðñßëéïò 2002

ôçò ðñüêëçóçò ìéáò áíôéêáñêéíéêÞò áíôßäñáóçò åßíáé ç
åíåñãïðïßçóç ôùí åéäéêþí CD8+ CTL, éêáíþí íá áíá-
ãíùñßæïõí ôá ÔÁÁ êáé íá ôïõò êëçñïäïôïýí ôç äýíáìç
íá èáíáôþíïõí êýôôáñá ðïõ åêöñÜæïõí áíôéãüíá (Åé-
êüíá 4). Ìéá óåéñÜ áðü âÞìáôá óå áõôÞ ôç äéáäéêáóßá,
Ý÷ïõí åêôñáðåß ôïõ öõóéïëïãéêïý óôï ðåñéâÜëëïí ôïõ
üãêïõ êáé áðoôåëïýí Ýôóé óôü÷ï, ãéá ôçí áíïóïñõèìé-
óôéêÞ ãïíéäéáêÞ èåñáðåßá.

Ç åéêüíá 4 äåß÷íåé ìåñéêïýò áðü ôïõò ôñüðïõò ìå
ôïõò ïðïßïõò ç ìåôáöïñÜ åíüò èåñáðåõôéêïý ãïíéäßïõ
ìðïñåß íá ÷ñçóéìïðïéçèåß, ãéá íá ðáñÜãåé Þ íá åðé-
ôåßíåé ôçí áíïóïëïãéêÞ áíôßäñáóç êáôÜ ôùí üãêùí.
ÁõôÝò ïé ðñïóåããßóåéò ìðïñïýí íá äéáêñéèïýí óôá ðá-
ñáêÜôù: á) ìåôáöïñÜ ãïíéäßùí êõôïêéíþí ãéá íá áõ-
îçèåß ç óõóóþñåõóç êáé ç áíïóïäéÝãåñóç ôùí áíôé-
ãïíïðáñáãùãþí êõôôÜñùí (Ántigen Presenting Cells,
APC) éäéáéôÝñùò ôùí äåíäñéôéêþí êõôôÜñùí êáé ìá-
êñïöÜãùí êáé ôùí Ô-êõôôÜñùí112, â) ìåôáöïñÜ ôùí
ãïíéäßùí ðïõ êùäéêïðïéïýí åðáãùãéêÜ ìüñéá ãéá íá
âåëôéùèåß ç éêáíüôçôá ôùí CTL íá áíáãíùñßæïõí, íá
äåóìåýïõí êáé íá êáôáóôñÝöïõí êáñêéíéêÜ êýôôáñá113,
ã) Ýêöñáóç åîùãåíþí áíïóïáíôéãüíùí (ð.÷. áëëïãå-
íåôéêÜ êáñêéíéêÜ êõôôÜñá Þ MHC ìüñéá) ãéá íá ðá-
ñá÷èïýí éó÷õñÝò ôïðéêÝò áíïóïëïãéêÝò êáé áíôéöëåã-
ìïíþäåéò áíôéäñÜóåéò, êáèþò êáé íá äçìéïõñãçèåß Ýíá
ðåñéâÜëëïí ðïõ óõìâÜëëåé óôçí ðñüóëçøç ÔÁÁ áðü
ôá APC (áðïêáëïýìåíï äéáóôáõñïýìåíï Ýíáõóìá,
cross priming)114, ä) ìåôáöïñÜ êõôôáñïôïîéêÞò ãïíé-
äéáêÞò èåñáðåßáò (ð.÷. HSV-tk/GCV) ìå óêïðü ôçí
áðåëåõèÝñùóç TAA, ôï ïðïßï ìðïñåß íá öáãïêõôôá-
ñùèåß áðü ôá APC êáé íá ðáñïõóéáóôåß óôá áíïóï-
äñáóôéêÜ êýôôáñá115, å) ìåôáöïñÜ êëùíïðïéçìÝíïõ
TAA ùò áôñïðïðïßçôï DNA, ìå óêïðü íá ðáñÜãåé
áíïóïáíôéäñÜóåéò ìå ìç÷áíéóìïýò ïé ïðïßïé ðéèáíþò
ó÷åôßæïíôáé ìå ðñüóëçøç êáé Ýêöñáóç ôïõ DNA áðü
ôá APC116.

Ïé ðåñéóóüôåñåò ìåëÝôåò ãéá ôçí áíïóïñõèìéóôéêÞ
ãïíéäéáêÞ èåñáðåßá äéåîÞ÷èçóáí óå äéÜöïñïõò ôýðïõò
üãêùí, åêôüò ôïõ êáñêßíïõ ôïõ ðíåýìïíá. Áñêåôü Ýñãï
Ý÷åé ãßíåé óå ìïíôÝëá æþùí, ÷ñçóéìïðïéþíôáò ìåôá-
öïñÜ ãïíéäßùí êõôïêéíþí ãáé ôç äéÝãåñóç APC, CD4+
êáé CD8+ êõôôÜñùí, ìå óêïðü íá óõóóùñåõèïýí
óôïõò üãêïõò êáé íá èáíáôþóïõí ôá êáñêéíéêÜ êýôôá-
ñá. Éäéáßôåñç ðñïóï÷Þ Ý÷åé äïèåß óôç ÷ñÞóç ôïõ ðá-
ñÜãïíôá åíåñãïðïßçóçò ôùí ïõäåôåñüöéëùí & ìáêñï-

öÜãùí (GM-CSF), êáé ôùí êõôôáñïêéíþí IL-2117-119, IL-
4, IL-6, IL-7, IL-12, INF-â êáé -ã (INF-g) êáé ôïí ðá-
ñÜãïíôá íÝêñùóçò ôïõ üãêïõ (TNF-a)120-122. ÅðéðëÝïí,
ìïíôÝëá áðÝäåéîáí ôçí áðïôåëåóìáôéêüôçôá ôçò ãåíå-
ôéêÞò ìåôáöïñÜò ôùí åðáãùãéêþí ìïñßùí123,124.

IV. XçìåéïðñïóôáôåõôéêÞ ãïíéäéáêÞ èåñáðåßá

Ôï êýñéï ðñüâëçìá ôçò óõìâáôéêÞò áíôéíåïðëáóìá-
ôéêÞò èåñáðåßáò åßíáé ç Ýëëåéøç åéäéêüôçôáò, ìå áðï-
ôÝëåóìá ôçí õøçëÞ ôïîéêüôçôá áðü ôïõò õãéåßò éóôïýò
êáé êõñßùò áðü ôï ìõåëü ôùí ïóôþí. Ãéá íá åðéôåõ÷èåß
ç åðáíáëáìâáíüìåíç ÷ïñÞãçóç õøçëþí äüóåùí ÷ç-
ìåéïèåñáðåßáò óå áóèåíåßò ìå óõìðáãåßò üãêïõò, ÷ù-
ñßò ôçí ôáõôü÷ñïíç ðñïóâïëÞ ôïõ ìõåëïý, Ýãéíå áðü-
ðåéñá áðåõáéóèçôïðïßçóçò ôùí áéìïðïéçôéêþí êõôôÜ-
ñùí, ìå åöáñìïãÞ ôùí áñ÷þí ôçò ãïíéäéáêÞò èåñá-
ðåßáò. Ãïíßäéá ðïõ åêöñÜæïõí ðñùôåÀíåò üðùò ç áðá-
ìéíÜóç ôçò êõôéäßíçò (cytidine deaminase - CD) êáé ç
áëêõëôñáíóöåñÜóç åðéóêåõÞò ôïõ DNA (O6-alkylgua-
nine-DNA-alkyltransferase - ATase) åéóÞ÷èçóáí óå
áñ÷Ýãïíá áéìïðïéçôéêÜ êýôôáñá ðñéí áðü ôçí Ýíáñîç
ôçò èåñáðåßáò êáé äéáðéóôþèçêå óçìáíôéêÞ ðñïóôá-
óßá ôùí ëåõêþí áéìïóöáéñßùí áëëÜ êáé ôùí áéìïðå-
ôáëßùí. Ðáñ' üôé ôá ðñïêáôáñôéêÜ áðïôåëÝóìáôá Þôáí
åëðéäïöüñá, ïé êëéíéêÝò ìåëÝôåò ðñï÷ùñïýí ìå âñá-
äýôçôá, ëüãù ôùí ðéèáíþí êéíäýíùí áðü ôçí åöáñìï-
ãÞ ôçò åí ëüãù ôå÷íéêÞò125,126.

 ÓÕÌÐÅÑÁÓÌÁÔÁ

¼ðùò åßíáé åìöáíÝò áðü ôï ìåãÜëï áñéèìü ìåëå-
ôþí ðïõ Ý÷ïõí äçìïóéåõèåß ôá ôåëåõôáßá 2-3 ÷ñüíéá,
ôá âÞìáôá ôçò Ýñåõíáò óôç ãïíéäéáêÞ èåñáðåßá ôïõ
êáñêßíïõ ôïõ ðíåýìïíá èá åðéôá÷õíèïýí ôá ðñïóå÷Þ
÷ñüíéá. Åßíáé öáíåñü, üôé êýñéá ðñüêëçóç áðïôåëåß
ôï åñþôçìá ãéá ôçí áðïôåëåóìáôéêüôçôá ôçò ãïíéäéá-
êÞò ìåôáöïñÜò ìÝóù óõóôçìáôéêÜ ÷ïñçãïýìåíùí öï-
ñÝùí. Áí áõôüò ï óôü÷ïò ìðïñÝóåé íá åðéôåõ÷èåß, ôï
åðüìåíï ðïõ ðñÝðåé íá áðïöáóéóôåß åßíáé ç åðéëïãÞ
ôïõ ðëÝïí êáôÜëëçëïõ óôü÷ïõ ôçò èåñáðåßáò. ÂÜóåé
áõôïý, åßíáé ðéï ðéèáíü üôé ïé êõôôáñïìåéùôéêÝò èåñá-
ðåßåò èá åßíáé ïé ðëåïíåêôéêüôåñåò áöïý, êáôÜ ôçí åãêá-
ôÜóôáóç ôïõ êáñêßíïõ, ç ðáñïäéêÞ ãïíéäéáêÞ Ýêöñáóç
ìðïñåß íá åßíáé åðáñêÞò ãéá ôçí åðßôåõîç ôïõ êõôôáñé-
êïý èáíÜôïõ. ÅðéðëÝïí, ç áíïóïññõèìéóôéêÞ ãïíéäéá-
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ìå ôõðéêÝò áíôéêáñêéíéêÝò èåñáðåßåò, ïé ïðïßåò ìðïñïýí
íá èáíáôþóïõí ôá êáêïÞèç êýôôáñá. Óôï ðñïóå÷Ýò ìÝë-
ëïí åßíáé áðßèáíï êÜðïéá áðü áõôÝò ôéò óôñáôçãéêÝò
ãïíéäéáêÞò èåñáðåßáò ðïõ ðåñéãñÜöçêáí óå áõôü ôï
êåßìåíï íá åßíáé éêáíÞ íá èåñáðåýóåé áóèåíåßò ìå êáñ-
êßíï ôïõ ðíåýìïíá, ÷ïñçãïýìåíç ùò ìïíïèåñáðåßá. Åß-
íáé ðéï ðéèáíü, ç ãïíéäéáêÞ èåñáðåßá ãéá ôïí êáñêßíï
ôïõ ðíåýìïíá íá ðáßîåé ñüëï, ùò ìÝñïò ìéáò ðïëõ-ðá-
ñáãïíôéêÞò ðñïóÝããéóçò, óå óõíäõáóìü ìå ÷åéñïõñãé-
êÞ åîáßñåóç, áêôéíïèåñáðåßá êáé êëáóéêÞ êõôôáñïôï-
îéêÞ öáñìáêåõôéêÞ èåñáðåßá.

êÞ èåñáðåßá áíôéðñïóùðåýåé Ýíá åîáéñåôéêÜ åëêõóôé-
êü óôü÷ï, üðïõ ç ôïðéêÞ ÷ïñÞãçóç éó÷õñþí ãïíéäßùí
ìðïñåß íá åßíáé åðáñêÞò ãéá íá êéíçôïðïéÞóåé ôï áíï-
óïëïãéêü óýóôçìá ãéá ôçí áðüññéøç ãåíéêåõìÝíçò íü-
óïõ.

Áíôßèåôá, ïé ðñïóåããßóåéò ðïõ óôï÷åýïõí óôç äéüñ-
èùóç ìç öõóéïëïãéêÞò Ýêöñáóçò ôùí ÔSG Þ ôùí êáñ-
êéíéêþí ïãêïãïíéäßùí, ìðïñåß íá ìçí áñìüæïõí óôç
ãïíéäéáêÞ èåñáðåßá ôïõ êáñêßíïõ ôïõ ðíåýìïíá. ÔÝ-
ôïéåò ðñïóåããßóåéò åßôå ÷ñåéÜæïíôáé ðñïêåéìÝíïõ íá åðé-
ôåõ÷èåß ìüíéìç ãïíéäéáêÞ Ýêöñáóç, åßôå óõíäõÜæïíôáé

SUMMARY

Gene therapy strategies for lung cancer

Harrington K.I., Syrigos C.N.

Lung cancer carries a dismal prognosis with conventional therapies achieving no significant improve-
ments in survival in the last decade. In recent years, the advances achieved in understanding the
molecular biology of cancer have afforded clinicians and scientists the opportunity to develop a range
of novel genetic therapies for this disease. A detailed review of the published reports dealing with gene
therapy of lung cancer has been conducted. Particular emphasis has been placed on recent develop-
ments in the arena of non-viral (plasmid DNA, DNA-coated gold particles, liposomes and polymer-
DNA complexes) and viral (adenovirus, retrovirus, adeno-associated virus, herpes virus and pox vi-
rus) vectors. Therapeutic strategies were categorised as corrective, cytoreductive and immunomodula-
tory gene therapy for the purpose of data analysis and comparison. Loco-regional administration of
both non-viral and viral vectors can yield impressive local gene expression and therapeutic effects but,
as yet, no efficient systemically-delivered vector is available. Corrective gene therapy to restore normal
patterns of tumor suppressor gene (p53, Rb, p21, p16) expression or to negate the effect of mutated
tumor promoting oncogenes (ras, myc, erbB2, bcl-2) have efficacy in animal models but this approach
suffers from the fact that every cancer cell must be targeted. A wide variety of cytoreductive strategies
are under development, including suicide, anti-angiogenic, radioisotopic and pro-apoptotic gene ther-
apies. Each of these approaches has strengths and weaknesses and may best be suited to use in combi-
nation. Immunomodulatory gene therapy seeks to generate an effective local immune response which
translates to systemic antitumor activity. At present, most studies employ immunostimulatory cytokine
genes (GM-CSF, IL-2, IL-12). In conclusion, a variety of therapeutic genes have proven activity against
lung cancer in vitro and in vivo. However, the chief challenge facing clinical gene therapy strategies is
the lack of efficient gene delivery by local and systemic routes and, for the foreseeable future, vector
development will remain a major focus of ongoing research. Despite this caveat, it is anticipated that
gene therapy approaches will make a significant contribution to the management of lung cancer in the
future. Pneumon 2002, 15(1):19-37.

2. Vile RG, Hart IR. Targeting of cytokine gene expression
to malignant melanoma cells using tissue specific promoter
sequences. Ann Oncol 1994, 5 (suppl 4): 59-65.
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ÐÅÑÉËÇØÇ. Ç åðßðôùóç ôùí ìõêçôéáóéêþí ëïéìþîåùí óôïõò
áóèåíåßò ôçò ÌïíÜäáò ÅíôáôéêÞò Èåñáðåßáò (ÌÅÈ) áõîÞèçêå
èåáìáôéêÜ ôéò äýï ôåëåõôáßåò äåêáåôßåò ëüãù ôçò åõñåßáò ÷ñÞ-
óçò ôùí íÝùí åðåìâáôéêþí ôå÷íéêþí ðáñáêïëïýèçóçò (monitor-
ing)/áíÜíçøçò êáé ôïõ áõîçìÝíïõ áñéèìïý áíïóïêáôáóôáëìÝíùí
áóèåíþí (êáêïÞèåéò íüóïé, ìåôáìïó÷åýóåéò, AIDS, ÷çìåéïèåñá-
ðåßá) ðïõ ÷ñÞæïõí åíôáôéêÞò èåñáðåßáò êáé íïóçëåßáò. Ï áðïéêé-
óìüò ìå óôåëÝ÷ç ìõêÞôùí ðñïäéáèÝôåé óôçí åìöÜíéóç óõóôçìá-
ôéêþí ìõêçôéáóéêþí ëïéìþîåùí áí êáé ç ìç ýðáñîç áðïéêéóìïý
äåí áðïêëåßåé ôï åíäå÷üìåíï ôçò áíÜðôõîçò äéåéóäõôéêþí Þ óõ-
óôçìáôéêþí ëïéìþîåùí. Ç ôåêìçñßùóç ôçò äéÜãíùóçò ôùí ìõêç-
ôéáóéêþí ëïéìþîåùí åßíáé äýóêïëç ãéáôß äåí õðÜñ÷åé åñãáóôç-
ñéáêÞ ìÝèïäïò ðïõ íá äéáêñßíåé ôïí áðïéêéóìü áðü ôç óõóôçìá-
ôéêÞ ëïßìùîç åêôüò áðü ôç âéïøßá êáé ôçí êáëëéÝñãåéá éóôïý ç
ïðïßá ôéò ðåñéóóüôåñåò öïñÝò åßíáé äýóêïëï íá åöáñìïóèåß óôïõò
áóèåíåßò ôçò ÌÅÈ. Ïé èåôéêÝò êáëëéÝñãåéåò áßìáôïò áðïôåëïýí
äåßêôç äéåßóäõóçò Þ óõóôçìáôéêÞò ëïßìùîçò áëëÜ óå ðïóïóôü
>50% åßíáé áñíçôéêÝò êáé ïé áñíçôéêÝò êáëëéÝñãåéåò äåí áðï-
êëåßïõí ôï åíäå÷üìåíï ôçò óõóôçìáôéêÞò ëïßìùîçò. Ç èåñáðåßá
ôùí ìõêçôéáóéêþí ëïéìþîåùí Ýùò óÞìåñá óôçñßæåôáé óôçí áìöï-
ôåñéêßíç Â êáé óôéò áæüëåò. ÁñêåôÜ íÝá áíôéìõêçôéáóéêÜ ðáñÜ-
ãùãá êáé ç ìÝèïäïò ôçò áíïóïôñïðïðïßçóçò åßíáé õðü Ýñåõíá . Ç
èíçôüôçôá áðü ôéò ìõêçôéáóéêÝò ëïéìþîåéò åßíáé õøçëÞ ëüãù ôçò
êáèõóôåñçìÝíçò äéÜãíùóçò êáé Ýíáñîçò ôçò áðáéôïýìåíçò èå-
ñáðåßáò. Ôï êüóôïò íïóçëåßáò áõôþí ôùí ëïéìþîåùí åßíáé õøçëü
êõñßùò ëüãù ôùí óïâáñþí åðéðëïêþí áðü ôçí áíôéìõêçôéáóéêÞ
èåñáðåßá. Ç ðñüãíùóç ôùí óõóôçìáôéêþí ìõêçôéáóéêþí ëïéìþ-
îåùí óõíÞèùò åßíáé ðôù÷Þ. Óôçí ðáñïýóá áíáóêüðçóç åðéôåëåß-
ôáé åêôåíÞò áíáöïñÜ êõñßùò óôéò ëïéìþîåéò ðïõ ïöåßëïíôáé óå
åßäç Candida êáé Aspergillus ëüãù ôïõ üôé åßíáé ïé ðéï óõ÷íÜ ôáõ-
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1. ÅÉÓÁÃÙÃÇ

Ç åðßðôùóç ôùí ìõêçôéáóéêþí ëïéìþîåùí óôïõò
áóèåíåßò ôçò ÌïíÜäáò ÅíôáôéêÞò Èåñáðåßáò (ÌÅÈ)
åìöÜíéóå ìåãÜëç áýîçóç ôéò ôåëåõôáßåò äýï äåêáåôßåò
ëüãù ôçò åõñåßáò ÷ñÞóçò ôùí óýã÷ñïíùí åðåìâáôéêþí
ôå÷íéêþí ðáñáêïëïýèçóçò (monitoring) êáé óõóôçìÜ-
ôùí áíÜíçøçò, ôïõ áõîçìÝíïõ áñéèìïý áóèåíþí ôñßôçò
çëéêßáò ðïõ íïóçëåýïíôáé óôéò ÌÅÈ êáé ôùí áóèåíþí
ìå áíïóïêáôáóôïëÞ (ðÜó÷ïíôåò áðü êáêïÞèåéò íüóïõò
êáé óýíäñïìï åðßêôçôçò áíïóïëïãéêÞò áíåðÜñêåéáò,
áóèåíåßò õðü ÷çìåéïèåñáðåßá êáé éáôñïãåíÞ áíïóïêá-
ôáóôïëÞ) ðïõ ÷ñÞæïõí åíôáôéêÞò èåñáðåßáò êáé íïóç-
ëåßáò1. Ç åðßðôùóç ôçò åìöÜíéóçò èåôéêþí êáëëéåñãåéþí
áßìáôïò ãéá Candida spp. áõîÞèçêáí êáôÜ 400% óå ó÷Ý-
óç ìå ôç äåêáåôßá ôïõ �80, ç áíáëïãßá ôùí ìõêçôéáóé-
êþí ëïéìþîåùí áõîÞèçêå áðü 6,4% óå 10,4% êáé ï äåß-
êôçò ìõêçôéáóéêþí ëïéìþîåùí áõîÞèçêå áðü 2,0 óå 3,8%
ëïéìþîåéò/1000 áóèåíåßò óôï ßäéï ÷ñïíéêü äéÜóôçìá2,3.
ÐïëëÜ áðü ôá åßäç ôùí ìõêÞôùí ðïõ ðñïêáëïýí óÞìå-
ñá óõóôçìáôéêÝò ëïéìþîåéò ðáëáéüôåñá èåùñïýíôï ÷á-
ìçëÞò ëïéìïãüíïõ äýíáìçò Þ/êáé ìç ðáèïãüíïé ìéêñïïñ-
ãáíéóìïß. Ïé õøçëüôåñïé äåßêôåò ìõêçôéáóéêþí ëïéìþ-
îåùí åìöáíßæïíôáé óå ÏãêïëïãéêÜ ÔìÞìáôá, óå ÌïíÜ-
äåò ÅãêáõìÜôùí, óå ÌïíÜäåò ÅíôáôéêÞò Èåñáðåßáò
Íåïãíþí êáé óå ÷åéñïõñãéêÝò ÌÅÈ4. Ç åìöÜíéóç ôùí
ìõêçôéáóéþí ëïéìþîåùí óõíäÝèçêå ìå ïñéóìÝíïõò ðñï-
äéáèåóéêïýò ðáñÜãïíôåò5.

Ïé ìõêçôéáóéêÝò ëïéìþîåéò ïäçãïýí óå ðáñÜôáóç ôïõ
÷ñüíïõ íïóçëåßáò ôùí áóèåíþí óôç ÌÅÈ êáé óå áýîç-
óç ôùí äåéêôþí èíçôüôçôáò êáé èíçóéìüôçôáò. Ç äéÜãíù-
óç ôùí óõóôçìáôéêþí ìõêçôéáóéêþí ëïéìþîåùí êáé ç
äéáöïñéêÞ äéÜãíùóç ôïõ áðïéêéóìïý áðü ôç ëïßìùîç
ðáñáìÝíåé äýóêïëç, ðáñÜ ôçí åöáñìïãÞ ôùí íåïôÝñùí
ìéêñïâéïëïãéêþí, ïñïëïãéêþí êáé ìïñéáêþí åñãáóôç-
ñéáêþí äéáãíùóôéêþí ìåèüäùí6. Ç äõóêïëßá ôçò äéÜ-
ãíùóçò êáé ôá ìç åéäéêÜ óçìåßá êáé óõìðôþìáôá ìå ôá
ïðïßá óõíÞèùò åìöáíßæïíôáé ïé ëïéìþîåéò áõôÝò ïäç-
ãïýí óõ÷íÜ ôïí åíôáôéêïëüãï óôç ÷ïñÞãçóç åìðåéñéêÞò
èåñáðåßáò ÷ùñßò ìéêñïóêïðéêÞ Þ/êáé éóôïëïãéêÞ åðéâå-
âáßùóç ôïõ ìýêçôá, ìå áðïôÝëåóìá ôçí áíÜðôõîç áí-
èåêôéêüôçôáò áðü ïñéóìÝíá áíôéìõêçôéáóéêÜ öÜñìáêá
(êõñßùò áðü ôç öëïõêïíáæüëç), ôçí åìöÜíéóç óïâáñþí
áíåðéèõìÞôùí åíåñãåéþí (íåöñéêÞ, çðáôéêÞ êáé áéìá-
ôïëïãéêÞ ôïîéêüôçôá), ôçí ðáñáôåôáìÝíç íïóçëåßá ôùí
áóèåíþí óôç ÌÅÈ êáé ôï áõîçìÝíï êüóôïò íïóçëåßáò7.

Óôï ðáñüí Üñèñï åðé÷åéñåßôáé áíáóêüðçóç ôùí ôå-
ëåõôáßùí äåäïìÝíùí ðïõ áöïñïýí óôçí åðéäçìéïëïãßá,
ôïõò ðñïäéáèåóéêïýò ðáñÜãïíôåò, ôçí ðáèïãÝíåóç, ôç
äéÜãíùóç, ôç èåñáðåßá êáé ôï êüóôïò ôùí ìõêçôéáóéêþí
ëïéìþîåùí ðïõ ïöåßëïíôáé óå åßäç Candida êáé Aspergil-
lus óôïõò áóèåíåßò ôçò ÌïíÜäáò ÅíôáôéêÞò Èåñáðåßáò.

2. ÅÐÉÄÇÌÉÏËÏÃÉÁ ÊÁÉ ÐÁÈÏÃÅÍÅÓÇ ÔÙÍ ÌÕÊÇÔÉÁ-
ÓÉÊÙÍ ËÏÉÌÙÎÅÙÍ

2.1. Candida spp

Óôéò ÇÐÁ ôï 7-10% ôùí áéìáôïãåíþí ëïéìþîåùí
ïöåßëåôáé óå Candida spp. êáé ìå âÜóç ôá óôïé÷åßá áðü
ôçí ÅèíéêÞ ÌåëÝôç ÊáôáãñáöÞò ôùí Íïóïêïìåéáêþí
Ëïéìþîåùí NNIS (National Nosocomial Infections Sur-
veillance Study), ï äåßêôçò ôùí ìõêçôéáóéêþí ëïéìþîåùí
áõîÞèçêå áðü 2% óå 5% óôç äåêáåôßá 1980-1990, ôá
åßäç Candida áðïôåëïýí ôï 86% ôùí áðïìïíùèÝíôùí
ìõêÞôùí, ôï åßäïò Candida albicans åßíáé õðåýèõíï ãéá
ôï 60% ôùí ìõêçôéáóéêþí ëïéìþîåùí êáé ç óõ÷íüôçôá
ôùí èåôéêþí êáëëéåñãåéþí áßìáôïò áðü åßäç  Candida
ìç-albicans áõîÞèçêå óçìáíôéêÜ ôçí ðåñßïäï 1986-
19903,8. Ç ìåëÝôç SCOPE ðïõ ðñáãìáôïðïéÞèçêå åðß-
óçò óôéò ÇÐÁ êáôÜ ôçí ðåñßïäï 1995-1996 áíáöÝñåé
üôé ôï 48% áðü 379 äéáãíùóìÝíá åðåéóüäéá èåôéêþí
êáëëéåñãåéþí áßìáôïò ïöåßëïíôï óå åßäç Candida ìç-
albicans êáé ôá ðéï óõ÷íÜ Þôáí ç C. glabrata (20%), ç C.
tropicalis (11%), ç C. parapsilosis (8%) êáé ç C. krusei
(5%) (Ðßíáêáò 1)9. Ç ìåëÝôç SENTRY ðïõ ðñáãìáôï-
ðïéÞèçêå óå 34 êÝíôñá ôùí ÇÐÁ áíáöÝñåé üôé áðü 307
åðåéóüäéá èåôéêþí êáëëéåñãåéþí áßìáôïò ðïõ ïöåßëï-

Ðßíáêáò 1. Åßäç ìõêÞôùí ìå êëéíéêÞ óçìáóßá

Candida spp Histoplasma
Candida albicans Blastomyces
Non-albicans spp Coccidioides
C. parapsilosis Mucoraceae
C. tropicalis Cryptococcus
C. krusei Rhycomycetes
C. lusitaniae
C. glabrata

Aspergillus spp.
A. fumingatus
A. flavus
A. terreus
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íôï óôï åßäïò Candida, ôï 80% Þôáí íïóïêïìåéáêÞò
ðñïÝëåõóçò êáé ôï 50% åî� áõôþí åìöáíßóèçêå óôéò
ÌÅÈ10. Ç ìåãÜëç ÅõñùðáúêÞ ìåëÝôç EPIC (European
Prevalence of Infection in Intensive Care) ç ïðïßá ðñáã-
ìáôïðïéÞèçêå óå 1417 ÌÅÈ áíáöÝñåé üôé ôçí çìÝñá
êáôáãñáöÞò ôùí ëïéìþîåùí ïé ìýêçôåò áðïôÝëåóáí ôï
ðÝìðôï óå óõ÷íüôçôá íïóïêïìåéáêü ðáèïãüíï (17,1%),
áí êáé ïñéóìÝíá áðü ôá áðïìïíùèÝíôá åßäç áíôéðñï-
óþðåõáí ìÜëëïí áðïéêéóìü ðáñÜ ëïßìùîç11. Óå ìéá
ðñïïðôéêÞ ìåëÝôç áðü ôïõò Nolla-Salas êáé óõí. ç ïðïßá
ðñáãìáôïðïéÞèçêå óå 28 ÌÅÈ ôçò Éóðáíßáò áíáöÝñå-
ôáé üôé ç åðßðôùóç ôùí èåôéêþí êáëëéåñãåéþí áßìáôïò
áðü åßäç Candida Þôáí 1/500 åéóáãùãÝò åíþ ïé Diaz êáé
óõí. áíáöÝñïõí ðáñüìïéá åðßðôùóç12,13.

Ôá åßäç Candida áðïôåëïýí ôìÞìá ôçò ÷ëùñßäáò ôïõ
ãáóôñåíôåñéêïý óõóôÞìáôïò êáé ôïõ ñéíïöÜñõããá óôá
õãéÞ Üôïìá. Ç ðáèïãÝíåóç ôùí ëïìþîåùí áñ÷ßæåé êõ-
ñßùò áðü ôéò åðéèçëéáêÝò åðéöÜíåéåò ìå ôç äéáäéêáóßá
ôçò ðñïóêüëëçóçò (adherence) óôá åðéèçëéáêÜ êýôôá-
ñá êáé ôçò äéåßóäõóçò (invasion) ôùí ìõêÞôùí óôçí êõ-
êëïöïñßá ôïõ áßìáôïò, ìå áðïôÝëåóìá ôçí Ýíáñîç öëåã-
ìïíþäïõò äéåñãáóßáò. Ïé äéáäéêáóßåò áõôÝò åõíïïýíôáé
áðü ôçí êáôáóôïëÞ êáé ôéò ìåôáâïëÝò óôçí Üìõíá ôïõ
ïñãáíéóìïý. Ç âáñýôçôá ôçò õðïêåéìÝíçò íüóïõ, ï óáê-
÷áñþäçò äéáâÞôçò, ïé âáñéÝò êáêþóåéò, ôá óïâáñÜ
åãêáýìáôá, ç åõñåßá ÷ñÞóç ôùí áíôéâéïôéêþí, ç êáêÞ
èñÝøç, ç ðáñáôåôáìÝíç õðüôáóç, ç éó÷áéìßá, ïé âëÜâåò
áðü åðáíÜñäåõóç, ç èåñáðåßá ìå êïñôéêïåéäÞ, ç ÷çìåéï-
èåñáðåßá êáé ç éáôñïãåíÞò êáôáóôïëÞ åõíïïýí ôçí áíÜ-
ðôõîç ôùí åéäþí Candida, ôçí ðñïóêüëëçóç áõôþí óôá
åðéèçëéáêÜ êýôôáñá êáé ôç äéåßóäõóç óôçí êõêëïöïñßá
ôïõ áßìáôïò14.

Ïé ëïéìþîåéò áðü åßäç Candida åßíáé êõñßùò åíäï-
ãåíïýò ðñïÝëåõóçò êáé áêïëïõèïýí óõíÞèùò ðñïçãïý-
ìåíï áðïéêéóìü üðùò Ý÷åé áðïäåé÷èåß ìå ôéò ìïñéáêÝò
ôå÷íéêÝò ôáõôïðïßçóçò êáé äéÜãíùóçò ïé ïðïßåò áíß÷íåõ-
óáí êáé ôáõôïðïßçóáí óôïí ßäéï áóèåíÞ ôï ßäéï óôÝëå-
÷ïò ìýêçôá ðïõ ðñïçãïýìåíá åß÷å ðñïêáëÝóåé áðïéêé-
óìü êáé åí óõíå÷åßá ëïßìùîç15.  Ðáñ üëá áõôÜ áíáöÝ-
ñåôáé áðü ïñéóìÝíåò ìåëÝôåò üôé åßíáé ðéèáíÞ êáé ç ïñé-
æüíôéá ìåôÜäïóç ôùí ëïéìþîåùí áðü ôá ÷Ýñéá ôïõ ðñï-
óùðéêïý ðïõ åìðëÝêåôáé óôç èåñáðåßá êáé íïóçëåßá ôùí
áóèåíþí ôçò ÌÅÈ óå ðïóïóôü 34-75% áðü ôï ïðïßï ôï
25% ïöåßëåôáé óå ìç-albicans åßäç (êõñßùò C. parapsilo-
sis êáé C. lusitaniae) óå åéäéêÜ íïóçëåõôéêÜ êÝíôñá3,16.

2.1.1. Ðñïäéáèåóéêïß ðáñÜãïíôåò

Áðü äéÜöïñåò ìåëÝôåò êáèïñßóèçêå Ýíáò áñéèìüò
ðñïäéáèåóéêþí ðáñáãüíôùí ðïõ åõíïïýí ôçí åìöÜíé-
óç ìõêçôéáóéêþí ëïéìþîåùí. Ïé ðáñÜãïíôåò áõôïß óõì-
âÜëëïõí óôçí áíáãíþñéóç áóèåíþí õøçëïý êéíäýíïõ
ãéá ôçí åìöÜíéóç ìõêçôéáóéêþí ëïéìþîåùí êáé óôçí
Ýãêáéñç Ýíáñîç áíôéìõêçôéáóéêÞò èåñáðåßáò (Ðßíáêáò
2)17,18. Ïé ðñïäéáèåóéêïß áõôïß ðáñÜãïíôåò åßíáé:

Áðïéêéóìüò: ç óõììåôï÷Þ ôïõ áðïéêéóìïý óôçí ðá-
èïãÝíåóç ôùí ìõêçôéáóéêþí ëïéìþîåùí áðïäåß÷èçêå
áðü ôïõò Krause êáé óõí. óå õãéåßò åèåëïíôÝò óôïõò
ïðïßïõò ç åíäïöëÝâéá ÷ïñÞãçóç 1012 áðïéêéþí Candida
spp. ïäÞãçóå óôçí åìöÜíéóç óõìðôùìÜôùí êáé èåôéêþí
êáëëéåñãåéþí áßìáôïò êáé ïýñùí ìåôÜ áðü 2, 3 êáé 6
þñåò áíôßóôïé÷á19. Ç èÝóç ôïõ áðïéêéóìïý áðïôåëåß áíå-
îÜñôçôï ðáñÜãïíôá êéíäýíïõ ãéá ôçí åêäÞëùóç ëïßìù-
îçò êáé ç áíß÷íåõóç ðïëëáðëþí èÝóåùí áðïéêéóìïý óôï
óþìá ôïõ áóèåíïýò óõíäÝåôáé ìå áõîçìÝíç èíçôüôçôá20.
Ïé Pittet êáé óõí. ðñüôåéíáí ôç ÷ñÞóç ôïõ �äåßêôç áðïé-

Ðßíáêáò 2. Ðñïäéáèåóéêïß ðáñÜãïíôåò ãéá ôçí åìöÜíéóç ìõ-
êçôéáóéêþí ëïìþîåùí

§ Ïõäåôåñïðåíßá >7 çìÝñåò
§ Áêôéíïèåñáðåßá
§ Ìåßæïíåò ÷åéñïõñãéêÝò åðåìâÜóåéò êïéëéÜò
§ Êåíôñéêïß Áããåéáêïß ÊáèåôÞñåò >14 çìÝñåò
§ ÏëéêÞ ÐáñåíôåñéêÞ ÄéáôñïöÞ
§ Áðïéêéóìüò
§ ÖÜñìáêá

ÊïñôéêïåéäÞ

×çìåéïèåñáðåßá

Êåöáëïóðïñßíåò

Êáñâïîõïõñåéäïðåíéêéëëßíåò

Áìéíïãëõêïóßäåò

Âáíêïìõêßíç

ÁíôéìõêçôéáóéêÞ Ðñïöýëáîç

§ ÅêôåôáìÝíá Åãêáýìáôá
(>50% åðéöáíåßáò óþìáôïò)
§ Ôñáýìá
§ Âáñýôçôá êõñßáò íüóïõ/áíåðÜñêåéåò ïñãÜíùí
(APACHE II, SOFA)
§ Çëéêßá
§ ÐáñáôåôáìÝíç íïóçëåßá óôç ÌÅÈ >7 çìÝñåò

APACHE: Acute Physiology and Chronic Health Evaluation
SOFA: Sequestrial Organs Failure Assessment
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ãåéåò áßìáôïò áîéïëïãþíôáò ôá åðßðåäá Th1 (ðñïöëåã-
ìïíþäåéò éíôåñëåõêßíåò: IL-1, IL-2 êáé TNF-a) êáé Th2
(áíôé-öëåãìïíþäåéò éíôåñëåõêßíåò: IL-4 êáé IL-10)
êõôôáñïêéíþí ôùí áóèåíþí. Ôá åðßðåäá ôùí Th2 êõô-
ôáñïêéíþí Þôáí áõîçìÝíá óå 22 áðü 27 áóèåíåßò ìå
êáíôéíôïõñßáò êáé êáíôéíôáéìßáò åíþ ôá åðßðåäá Th1
Þôáí öõóéïëïãéêÜ óå üëïõò ôïõò áóèåíåßò28. Ïé Kauff-
man êáé óõí. óå ìéá ðïëõêåíôñéêÞ ðñïïðôéêÞ ìåëÝôç
êáôáãñáöÞò óôçí ïðïßá ìåëåôÞèçêáí 861 áóèåíåßò
Ýäåéîáí üôé ç êáíôéíôïõñßá áðáíôÜôáé óõ÷íÜ óå áóèå-
íåßò ìå óáê÷áñþäç äéáâÞôç, óôïõò áóèåíåßò ôñßôçò
çëéêßáò, óå áóèåíåßò ìå õðïêåßìåíç íüóï ôïõ ïõñï-
ðïéçôéêïý óõóôÞìáôïò êáé óå áóèåíåßò ðïõ åß÷áí ëÜ-
âåé èåñáðåßá ìå áíôéâéïôéêÜ29. Ïé Sobel êáé óõí. Ýäåé-
îáí üôé ç êáíôéíôïõñßá õðï÷ùñåß áõôüìáôá ìå ôçí
áöáßñåóç ôïõ ïõñïêáèåôÞñá óôï 41% ôùí áóèåíþí
ðïõ äåí åß÷áí ëÜâåé èåñáðåßá êáé óå ëéãüôåñï áðü ôï
20% ôùí áóèåíþí ðïõ Ýöåñáí ÷ñüíéï êáèåôÞñá ÷ù-
ñßò üìùò áõôüò íá áöáéñåèåß30.

ÁíôéâéïôéêÜ: ÁñêåôÝò ìåëÝôåò Ý÷ïõí áðïäåßîåé üôé
ç åõñåßá ÷ñÞóç ôùí áíôéâéïôéêþí áðïôåëåß ðñïäéáèå-
óéêü ðáñÜãïíôá ãéá ôçí åìöÜíéóç ìõêçôéáóéêþí ëïé-
ìþîåùí31-33. Óå ìéá ðïëõðáñáãïíôéêÞ áíÜëõóç ïé Diaz
êáé óõí. áíáöÝñïõí üôé ç ÷ïñÞãçóç Üíù ôùí 4 áíôé-
âéïôéêþí áðïôåëåß áíåîÜñôçôï ðáñÜãïíôá ãéá ôçí åì-
öÜíéóç èåôéêþí êáëëéåñãåéþí áßìáôïò áðü åßäç Can-
dida óôïõò áóèåíåßò ôçò ÌÅÈ13. Ïé Wenzel êáé óõí.
åðßóçò áíáöÝñïõí üôé ç ÷ïñÞãçóç áíôéâéïôéêþí áðï-
ôåëåß áíåîÜñôçôï ðáñÜãïíôá ãéá ôçí åìöÜíéóç êáíôé-
íôáéìßá34. Ïé Fraser êáé óõí. áíáöÝñïõí üôé óôï 94%
ôùí áóèåíþí ìå èåôéêÝò êáëëéÝñãåéåò áßìáôïò ãéá åßäç
Candida õðÞñîå åõñåßá ÷ñÞóç áíôéâéïôéêþí êáé óôï
62% áõôþí ÷ïñçãåßôï èåñáðåßá ìå 4 ôïõëÜ÷éóôïí äéá-
öïñåôéêÜ áíôéâéïôéêÜ ðñéí áðü ôç äéÜãíùóç ôùí èåôé-
êþí áéìïêáëëéåñãåéþí25.

Ï êßíäõíïò åìöÜíéóçò óõóôçìáôéêÞò ìõêçôéáóéêÞò
ëïßìùîçò äåí åßíáé ï ßäéïò ìå üëá ôá åßäç ôùí áíôéâéïôé-
êþí. Ïé Samonis êáé óõí. óå ìéá ðåéñáìáôéêÞ ìåëÝôç óå
ðïíôßêéá áíáöÝñïõí üôé o áðïéêéóìüò ôïõ ãáóôñåíôåñé-
êïý óõóôÞìáôïò ìå åßäç C. albicans åîáñôÜôáé áðü ôï
åßäïò ôùí áíôéâéïôéêþí ðïõ ÷ñçóéìïðïéïýíôáé (áíôéâéï-
ôéêÜ ìå õøçëÝò óõãêåíôñþóåéò óôï Ýíôåñï êáé åõñý öÜ-
óìá äñÜóçò üðùò ç êåöôñéáîüíç, ç êåöïðåñáæüíç êáé
ç ôéêáñêéëëßíç-êëáâïõëáíéêü ïîý ðñïÜãïõí ôïí áðïé-
êéóìü ôïõ åíôÝñïõ óå ó÷Ýóç ìå áíôéâéïôéêÜ ðïõ åìöá-

êéóìïý áðü åßäç Candida� (CCI= Candida Coloniza-
tion Index) ï ïðïßïò åêöñÜæåé ôï äåßêôç ôïõ áñéèìïý
ôùí ðåñéï÷þí ôïõ óþìáôïò áðü üðïõ êáëëéåñãÞèçêáí
åßäç Candida (åêôüò áðü ôï áßìá) ðñïò ôïí ïëéêü áñéè-
ìü ôùí ðåñéï÷þí ôïõ óþìáôïò  ðïõ åëÝã÷èçêáí (ôéìÞ
ôïõ äåßêôç >0,5 óõíäÝåôáé èåôéêÜ ìå óõóôçìáôéêÞ ëïß-
ìùîç êáé ç ðñïãíùóôéêÞ èåôéêÞ áîéïðéóôßá ôïõ åßíáé
>66%)21. Óå ÷åéñïõñãéêïýò áóèåíåßò, ïé Solomkin êáé
óõí. Ýäåéîáí üôé ðñéí áðü ôç äéÜãíùóç ôùí èåôéêþí
êáëëéåñãåéþí áßìáôïò ìå åßäç Candida óôï Þìéóõ ôùí
áóèåíþí ðñïûðÞñ÷å áðïéêéóìüò äýï Þ ðåñéóóïôÝñùí
ìç-ïìïëüãùí ïñãÜíùí22. Ïé Voss êáé óõí. åðßóçò áðÝ-
äåéîáí ôç ó÷Ýóç ôùí èåôéêþí êáëëéåñãåéþí áßìáôïò ìå
ôïí áðïéêéóìü óå ìéá ìåëÝôç üðïõ ç ßäéá áëëçëïõ÷ßá
âÜóåùí DNA Candida spp. ôáõôïðïéÞèçêå óôï 84%
ôùí äåéãìÜôùí ôùí áóèåíþí ìå áðïéêéóìü êáé åðáêü-
ëïõèç áéìáôïãåíÞ ëïßìùîç23.

Ôá óôåëÝ÷ç ôùí åéäþí Candida áðïéêßæïõí ëéãüôåñï
óõ÷íÜ ôï áíáðíåõóôéêü óýóôçìá óôïõò áóèåíåßò ôçò
ÌÅÈ. Ïé El-Ebiary êáé óõí. áíáöÝñïõí üôé ç óõ÷íüôç-
ôá áðïìüíùóçò åéäþí Candida áðü ôï áíáðíåõóôéêü
óýóôçìá óå ìç-ïõäåôåñïðåíéêïýò áóèåíåßò óå ìç÷áíé-
êÞ áíáðíïÞ áããßæåé ôï 40% êáé ç áëçèÞò åðßðôùóç ôçò
ðíåõìïíßáò áðü Candida åßíáé ìüëéò 8%, ðñïôåßíïíôáò
üôé ç ðáñïõóßá åéäþí Candida óå äåßãìáôá áðü ôï áíá-
ðíåõóôéêü óýóôçìá, áíåîÜñôçôá áðü ôéò ðïóïôéêÝò êáë-
ëéÝñãåéåò äåí áðïôåëïýí åõáßóèçôï äåßêôç ðíåõìïíßáò
åíþ ïé Fraser êáé óõí. Ýäåéîáí üôé óå 106 áóèåíåßò ðïõ
åìöÜíéóáí êáôÜ ôç íïóçëåßá ôïõò èåôéêÝò êáëëéÝñãåéåò
åêêñßóåùí êáé õðåâëÞèçóáí óå Ýëåã÷ï ìå íåêñïøßá
ìüíïí ïé 8 åß÷áí áíáðôýîåé ðíåõìïíßá áðü Candida24,25.

ÈåôéêÞ êáëëéÝñãåéá ïýñùí ãéá ëïßìùîç áðü åßäç
Candida Þ Candiduria: ïñßæåôáé ç åýñåóç Üíù ôùí
100.000 áðïéêéþí/mm3 åéäþí Candida óôá ïýñá. Óå
áóèåíåßò ìå ïõñïêáèåôÞñá èåùñåßôáé éó÷õñüò ðñïäéá-
èåóéêüò ðáñÜãïíôáò ãéá ôçí åìöÜíéóç êáíôéíôáéìßáò. Ïé
Nassura êáé óõí. óå ìéá ìåëÝôç ðïõ ðåñéåëÜìâáíå 47
÷åéñïõñãéêïýò áóèåíåßò ðïõ íïóçëåýïíôï óå ÌÅÈ áíá-
öÝñåé üôé ç êáíôéíôïõñßá áðïôåëåß ðñþéìï äåßêôç óõ-
óôçìáôéêÞò ëïßìùîçò üôáí óõíäõÜæåôáé ìå óïâáñÞ óÞøç,
êëßìáêá âáñýôçôáò íüóïõ (APACHE II) >18 êáé ðñïç-
ãïýìåíç ëÞøç åõñÝïò öÜóìáôïò áíôéâéïôéêþí27. Óå ìéá
ðñüóöáôç ìåëÝôç ïé Talluri êáé óõí. ìåëÝôçóáí ôçí áíï-
óïëïãéêÞ áðÜíôçóç 66 âáñÝùò ðáó÷üíôùí áóèåíþí ìå
åììÝíïõóá êáíôéíôïõñßá êáé/÷ùñßò èåôéêÝò êáëëéÝñ-
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íßæïõí ÷áìçëüôåñåò óõãêåíôñþóåéò üðùò ç êåöôáæéäß-
ìç, ç áæôñåïíÜìç êáé ç ãåíôáìéêßíç)35. Óôçí ßäéá ìåëÝôç
áíáöÝñåôáé åðßóçò üôé ç éìéðåíÝìç ç ïðïßá åìöáíßæåé
ôï åõñýôåñï öÜóìá äñÜóçò äåí ðñïÜãåé ôïí áðïéêéóìü
ôïõ åíôÝñïõ ìå åßäç Candida.

Ïé Samonis êáé óõí. óå ìéá Üëëç ðñïïðôéêÞ êëéíé-
êÞ ìåëÝôç áíáöÝñïõí üôé ôá áíôéâéïôéêÜ ìå áíáåñü-
âéï äñÜóç ðñïÜãïõí ðåñéóóüôåñï ôçí áíÜðôõîç ôùí
ìõêÞôùí óôï Ýíôåñï åíþ ïé Jarvis êáé óõí. áðÝäåéîáí
üôé ç ÷ïñÞãçóç âáíêïìõêßíçò êáé/Þ éìéðåíÝìçò áðïôå-
ëïýí áíåîÜñôçôï ðáñÜãïíôá ãéá ôçí åìöÜíéóç èåôé-
êþí êáëëéåñãåéþí áßìáôïò ãéá ìýêçôåò óå áóèåíåßò
ìå ïîåßá ëåìöïêõôôáñéêÞ ëåõ÷áéìßá2,36.

Báñýôçôá êõñßáò íüóïõ:  Ï êßíäõíïò åìöÜíéóçò
ëïéìþîåùí áðü åßäç Candida åßíáé áíÜëïãïò ìå ôç âá-
ñýôçôá ôçò êõñßáò íüóïõ ãéá ôçí ïðïßá íïóçëåýåôáé ï
áóèåíÞò óôç ÌÅÈ. ÁñêåôÝò ìåëÝôåò Ý÷ïõí äåßîåé èå-
ôéêÞ óõó÷Ýôéóç ôçò õøçëÞò âáèìïëïãßáò ôçò êëßìáêáò
APACHE II (Acute Physiology and Chronic Health
Evaluation) ìå ôçí åìöÜíéóç èåôéêþí êáëëéåñãåéþí áß-
ìáôïò ãéá åßäç Candida êáé ìå ðáñáôåôáìÝíç íïóç-
ëåßá áõôþí ôùí áóèåíþí óôç ÌÅÈ11,21,37.

ÁíïóïëïãéêÞ áðüêñéóç: Ç áíïóïëïãéêÞ áðÜíôçóç
ôïõ ïñãáíéóìïý áðÝíáíôé óôéò ìõêçôéáóéêÝò ëïéìþîåéò
åêöñÜæåôáé áðü ôçí êõôôáñéêÞ áíïóßá. Ç öõóéïëïãéêÞ
ëåéôïõñãßá ôùí Ô-êõôôÜñùí ðñïëáìâÜíåé ôïí áðïéêéóìü
êáé ôçí åðéöáíåéáêÞ äéåßóäõóç ôùí ìõêÞôùí óôá åðéèç-
ëéáêÜ êýôôáñá åíþ ç öáãïêõôôáñéêÞ ëåéôïõñãßá áðï-
ôñÝðåé ôçí åí ôù âÜèåé äéåßóäõóç ôùí ìõêÞôùí óôïõò
éóôïýò êáé óôçí êõêëïöïñßá ôïõ áßìáôïò38. Ç ëåéôïõñ-
ãßá ôùí Ô-êõôôÜñùí áíáóôÝëëåôáé ðéèáíÜ áðü áíôéãü-
íá ðïõ áðåëåõèåñþíïíôáé áðü ôéò áðïéêéóìÝíåò áðü
åßäç Candida ðåñéï÷Ýò ôïõ óþìáôïò, ìå áðïôÝëåóìá ôá
äéÜöïñá åîùÝíæõìá ðïõ åêêñßíïíôáé íá åõíïïýí ôç
äéåßóäõóç ôïõ ìýêçôá óôïõò éóôïýò39,40.

Êåíôñéêïß êáèåôÞñåò: Ç ôïðïèÝôçóç êåíôñéêþí
êáèåôÞñùí óôá ìåãÜëá áããåßá áðïôåëåß ðñïäéáèåóéêü
ðáñÜãïíôá ãéá ôçí åìöÜíéóç ìõêçôéáóéêþí ëïéìþîåùí
ãéáôß äéáêüðôåôáé ç óõíÝ÷åéá ôïõ äÝñìáôïò êáé ôùí åðé-
èçëéáêþí öñáãìþí óå áóèåíåßò ðïõ åßíáé áðïéêéóìÝ-
íïé ìå ìýêçôåò, ìå áðïôÝëåóìá íá åõíïåßôáé ç åßóïäüò
ôïõò óôçí êõêëïöïñßá ôïõ áßìáôïò. Ç õðïøßá ìõêçôéá-
óéêÞò ëïßìùîçò Þ áðïéêéóìïý áðü ìýêçôåò åðéâÜëëåé ôçí
Üìåóç áöáßñåóç ôùí êåíôñéêþí êáèåôÞñùí ãéáôß ç
ïðïéáäÞðïôå êáèõóôÝñçóç óõíäÝåôáé ìå êáêÞ ðñüãíù-

óç ôçò ðïñåßáò ôçò ëïßìùîçò41.
ÏëéêÞ ðáñåíôåñéêÞ äéáôñïöÞ: Ç ÷ïñÞãçóç ïëéêÞò

ðáñåíôåñéêÞò äéáôñïöÞò êáé ç õðåñãëõêáéìßá (óÜê÷á-
ñï áßìáôïò >180 mg/dl) áíáóôÝëëåé ôç ëåéôïõñãßá ôïõ
óõìðëçñþìáôïò, ôç äñÜóç ôùí áíïóïóöáéñéíþí (éäéáß-
ôåñá ôçò IgA), êáôáóôÝëëåé ôç ëåéôïõñãßá ôùí ìáêñï-
öÜãùí êáé ðñïêáëåß áôñïößá ôùí åíôåñéêþí ëá÷íþí. Ï
óáê÷áñþäçò äéáâÞôçò ìåéþíåé ôçí Üìõíá ôïõ ïñãáíé-
óìïý (åéäéêÜ åÜí ôï óÜê÷áñï áßìáôïò åßíáé >180 mg/
dl)42,43.

¸ãêáõìá: Ïé åãêáõìáôßåò áóèåíåßò áðïôåëïýí ðëç-
èõóìü õøçëïý êéíäýíïõ ãéá ôçí åìöÜíéóç ìõêçôéáóé-
êþí ëïéìþîåùí ãéáôß ëüãù:

- ôùí äåñìáôéêþí âëáâþí äéáêüðôåôáé ç áêåñáéüôç-
ôá ôùí åðéèçëéáêþí öñáãìþí êáé åßíáé ðéï åýêïëç ç
åßóïäïò ôùí ìõêÞôùí óôï áßìá,

- ôïõ óõ÷íïý åéëåïý (åìöáíßæåôáé êõñßùò óå áóèåíåßò
ìå >25% ïëéêÜ åãêáýìáôá) êáé ôçò áôñïößáò ôïõ
ãáóôñåíôåñéêïý óõóôÞìáôïò ëüãù ôçò ÷ïñÞãçóçò ïëé-
êÞò ðáñåíôåñéêÞò äéáôñïöÞò åõíïåßôáé ç áíÜðôõîç
ôùí ìõêçôéáóéêþí óôåëå÷þí êáé ç äéáìåôÜèåóç
(translocation) áõôþí,

- ôçò ìåéùìÝíçò ëåéôïõñãßáò ôùí CD êõôôÜñùí, ôçò
åõñåßáò ÷ñÞóçò ôùí áíôéâéïôéêþí êáé ôçò ðáñáôåôá-
ìÝíçò íïóçëåßáò óôç ÌÅÈ åõíïåßôáé ç áíïóïêáôá-
óôïëÞ44,45.
¢ëëïé ðñïäéáèåóéêïß ðáñÜãïíôåò ãéá ôçí åìöÜíé-

óç ìõêçôéáóéêþí ëïéìþîåùí åßíáé ïé ìåßæïíåò ÷åéñïõñ-
ãéêÝò åðåìâÜóåéò, ïé óïâáñÝò êáêþóåéò êáé ôñáõìáôé-
óìïß, ïé êáêïÞèåéò íüóïé, ç ÷ïñÞãçóç ÷çìåéïèåñáðåßáò
êáé ç åíäïôïîéíáéìßá ãéáôß åðéäñïýí óôçí áêåñáéüôçôá
ôïõ ãáóôñéêïý âëåííïãüíïõ, åõíïïýí ôç äéáìåôÜèåóç
ôùí åéäþí Candida êáé ôç äéåßóäõóç áõôþí óôçí áéìáôé-
êÞ êõêëïöïñßá46.

2.1.2. ¸êâáóç

Ç ïëéêÞ èíçôüôçôá (crude mortality) ôùí ëïéìþîåùí
áðü åßäç Candida õðïëïãßæåôáé ìåôáîý 30 êáé 75% ãéá-
ôß åîáñôÜôáé áðü ôï åßäïò ôçò ìåëÝôçò êáé ôïí ðëçèõóìü
ðïõ ìåëåôÜôáé, ç áðïäéäüìåíç èíçôüôçò (attributable
mortility) ôùí áóèåíþí ìå èåôéêÝò êáëëéÝñãåéåò áßìá-
ôïò åßíáé ðåñßðïõ 38% êáé ç èíçôüôçôá óå áóèåíåßò ìå
åíäïöèáëìßôéäá áðü åßäç Candida õðïëïãßæåôáé ãýñù
óôï 40-80%11,47,48.
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2.2. Aspergillus spp

Ôá åßäç Áspergillus ðñïóâÜëëïõí êõñßùò ôïõò áíï-
óïêáôáóôáëìÝíïõò áóèåíåßò. O êõñéüôåñïò ðñïäéáèå-
óéêüò ðáñÜãïíôáò ãéá ôçí åìöÜíéóç ëïéìþîåùí áðü åßäç
Aspergillus åßíáé ç ïõäåôåñïðåíßá (<1000 ðïëõìïñöï-
ðýñçíá ëåõêïêýôôáñá/mm3) êáé ï êßíäõíïò åßíáé åõèÝùò
áíÜëïãïò ìå ôç äéÜñêåéá áõôÞò49. Ç áóðåñãßëëùóç ìå-
ôáäßäåôáé åîùãåíþò áðü ôçí åéóðíïÞ ôùí óðïñßùí ôïõ
Aspergillus ôá ïðïßá åõäïêéìïýí óôï ÷þìá, óå õãñü ðå-
ñéâÜëëïí êáé óå ÷áëáóìÝíá ëá÷áíéêÜ. Ïé êõñéüôåñåò
áìõíôéêÝò ëåéôïõñãßåò ôïõ ïñãáíéóìïý áðÝíáíôé óôá åßäç
Aspergillus åßíáé ôá ðïëõìïñöïðýñçíá ëåõêïêýôôáñá
(PMNs) ôá ïðïßá êáôáóôñÝöïõí ôá êïíßäéá ôïõ ìýêç-
ôá. Ç ÷ñÞóç ôùí êïñôéêïåéäþí, ç ÷çìåéïèåñáðåßá êáé ç
ïõäåôåñïðåíßá áíáóôÝëëïõí ôçí êéíçôïðïßçóç ôùí
PMNs ãýñù áðü ôá êïíßäéá ôïõ ìýêçôá, ìå áðïôÝëåóìá
íá ìçí êáôáóôñÝöïíôáé ïé ìõêçëéáêÝò õöÝò ðïõ ó÷çìá-
ôßæïíôáé50. Ç êëéíéêÞ åìöÜíéóç ôùí ëïéìþîåùí áðü åßäç
Aspergillus åßíáé êõñßùò áðü ôï áíáðíåõóôéêü óýóôçìá
ìå åêäçëþóåéò ðíåõìïíßáò. Ç ðñùôïðáèÞò âëÜâç ðñï-
êáëåß ôïðéêÞ äéåßóäõóç ôïõ ìýêçôá óôïí ðíåõìïíéêü éóôü
êáé áêüëïõèç ðéèáíÞ ðñïóâïëÞ Üëëùí ìç-ïìïëüãùí
ïñãÜíùí51. Ôá åßäç Aspergillus ðïõ Ý÷ïõí êëéíéêÞ óçìá-
óßá åßíáé ï A. fumigatus, ï A. flavus êáé ï A. terreus (Ðß-
íáêáò 1). Ï ìïëõóìÝíïò áÝñáò óôç ÌÅÈ áðïôåëåß êý-
ñéá ðçãÞ ìåôÜäïóçò ôùí ëïéìþîåùí áðü åßäç Aspergil-
lus êáé ç Ýêèåóç ôùí áóèåíþí ó÷åôßæåôáé ìå êáôáóêåõá-
óôéêÜ Ýñãá óôï ÷þñï ôïõ íïóïêïìåßïõ, ìå ìïëõóìÝíá
óõóôÞìáôá êáé óõíäÝóåéò ôùí áíáðíåõóôÞñùí, ìå õãñü
ðåñéâÜëëïí êáé ìå ôçí ýðáñîç ÷áëáóìÝíùí öõôþí52.

 Ç åðßðôùóç ôùí ëïéìþîåùí áðü åßäç Aspergillus
áõîÞèçêå ôá ôåëåõôáßá 20 Ýôç. Ç ìåëÝôç NNIS áíáöÝ-
ñåé üôé ç åðßðôùóç ôùí åéäþí Aspergillus áðü èåôéêÝò êáë-
ëéÝñãåéåò áßìáôïò åßíáé 1,3% áëëÜ ç áëçèÞò åðßðôùóç
ìÜëëïí õðïåêôéìÜôáé ëüãù ôçò äýóêïëçò äéÜãíùóçò ôçò
ëïßìùîçò3. Ïé ëïéìþîåéò áðü åßäç Aspergillus åßíáé ó÷å-
ôéêÜ óõ÷íÝò óå åîåéäéêåõìÝíåò ìïíÜäåò53. Ïé Panutti êáé
óõí. áíáöÝñïõí üôé óå áóèåíåßò ìå ìåôáìüó÷åõóç ìõå-
ëïý ôùí ïóôþí ç åðßðôùóç ôçò íïóïêïìåéáêÞò ðíåõìï-
íßáò ðïõ ïöåßëåôáé óå Aspergillus åßíáé 36% åíþ óå áóèå-
íåßò ðïõ õößóôáíôáé ìåôáìüó÷åõóç óõìðáãþí ïñãÜíùí
ç åðßðôùóç åßíáé ìéêñüôåñç ãéáôß ç ïõäåôåñïðåíßá åß-
íáé ëéãüôåñï óïâáñÞ åðåéäÞ ç êõêëïóðïñßíç áíôéêáôÝ-
óôçóå ôç ÷ñÞóç ôùí êïñôéêïåéäþí óôçí áãùãÞ êáôÜ ôçò
áðüññéøçò ôùí ìïó÷åõìÜôùí (ç áíôßóôïé÷ç åðßðôùóç

ãéá ôïõò áóèåíåßò ìå ìåôáìüó÷åõóç íåöñþí åßíáé 0,5%
êáé ìå ìåôáìüó÷åõóç êáñäéÜò 4,5%)54. Ç åðßðôùóç ôçò
ðíåõìïíßáò áðü Aspergillus óå áóèåíåßò ðïõ õößóôá-
íôáé ìåôáìüó÷åõóç ðíåõìüíùí êõìáßíåôáé ìåôáîý 18-
46%54,55.

Ðñüóöáôá äéÜöïñåò ìåëÝôåò áíáöÝñïõí ôçí áõîç-
ìÝíç åðßðôùóç ôùí ëïéìþîåùí áõôþí óôïõò áóèåíåßò
ðïõ ðÜó÷ïõí áðü ×ñïíßá ÁðïöñáêôéêÞ ÐíåõìïíïðÜ-
èåéá (×ÁÐ). Ïé Rello êáé óõí. ðåñéÝãñáøáí 8 áóèåíåßò
ìå ×ÁÐ ïé ïðïßïé åëÜìâáíáí êïñôéêïåéäÞ êáé óôïõò
ïðïßïõò äéåãíþóèç ðíåõìïíéêÞ äéåéóäõôéêÞ áóðåñãßë-
ëùóç ìå íåêñïøßá56. Ïé Dimopoulos êáé óõí. óå ìéá áíá-
äñïìéêÞ ìåëÝôç ðåñéÝãñáøáí 6 ðåñéðôþóåéò áóèåíþí
ìå äéÜ÷õôç áóðåñãßëëùóç. Ïé áóèåíåßò åß÷áí åéóá÷èåß
óôç ÌÅÈ ãéá äéÜöïñåò áéôßåò êáé ç äéÜãíùóç åôÝèç ìå
íåêñïøßá. Áðü ôïõò 6 áóèåíåßò ïé 5 åß÷áí éóôïñéêü ×ÁÐ
êáé åõñßóêïíôï óå èåñáðåßá ìå êïñôéêïåéäÞ. H äéÜñ-
êåéá íïóçëåßáò ôïõò Þôáí 2-10 çìÝñåò ãåãïíüò ðïõ äåß-
÷íåé üôé ôïõëÜ÷éóôïí ï áðïéêéóìüò ìå åßäç Aspergillus
åÜí ü÷é ç Ýíáñîç ôçò ëïßìùîçò óõíÝâç ðñéí áðü ôçí åé-
óáãùãÞ ôïõò óôï íïóïêïìåßï57.

Ç èíçôüôçôá ôçò äéåéóäõôéêÞò áóðåñãßëëùóçò êõìáß-
íåôáé ìåôáîý 13-95%54. Ïé Panutti êáé óõí. áíáöÝñïõí
ïëéêÞ èíçôüôçôá 95% óå áóèåíåßò ìå ðíåõìïíßá áðü
Aspergillus spp. åíþ ïé õøçëüôåñïé äåßêôåò åìöáíßæïíôáé
óôïõò áóèåíåßò ðïõ ðÜó÷ïõí áðü êáêüçèåéò íüóïõò ôïõ
áéìïðïéçôéêïý óõóôÞìáôïò êáèþò êáé ó' áõôïýò ðïõ
õößóôáíôáé ìåôáìüó÷åõóç ìõåëïý ôùí ïóôþí54,58.

3. ÄÉÁÃÍÙÓÇ ÔÙÍ ÌÕÊÇÔÉÁÓÉÊÙÍ ËÏÉÌÙÎÅÙÍ

Ç äéÜãíùóç ôùí ìõêçôéáóéêþí ëïéìþîåùí åßíáé äý-
óêïëç ãéáôß ç êëéíéêÞ óõìðôùìáôïëïãßá ìå ôçí ïðïßá
åìöáíßæïíôáé ðïéêßëëåé êáé äåí åßíáé åéäéêÞ åíþ áðáé-
ôåß ôï óõíäõáóìü êëéíéêþí, åñãáóôçñéáêþí, áêôéíïëï-
ãéêþí êáé éóôïëïãéêþí åõñçìÜôùí59.

3.1. Candida spp.

Oé èåôéêÝò êáëëéÝñãåéåò ïýñùí ãéá Candida spp., ï
åðßìïíïò ðõñåôüò ðáñÜ ôç ÷ñÞóç áíôéâéïôéêþí åõñÝùò
öÜóìáôïò êáé ç êëéíéêÞ õðïøßá áðïôåëïýí éó÷õñÜ êñé-
ôÞñéá ãéá ôç äéÜãíùóç óôïõò áóèåíåßò ôçò ÌÅÈ. Ç áðï-
ìüíùóç ôùí Candida spp. áðü êáëëéÝñãåéåò áßìáôïò óå
óõíäõáóìü ìå ôçí ýðáñîç êåíôñéêþí áããåéáêþí êáèå-
ôÞñùí êáé ï áñéèìüò ôùí áðïéêéóèåéóþí ðåñéï÷þí èÝ-
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óéäùôÞ áíôßäñáóç ðïëõìåñÜóçò PCR (Polymerase Chain
Reaction). Ç ìÝèïäïò áõôÞ åßíáé ðïëý åõáßóèçôç êáé
éêáíÞ íá áíé÷íåýóåé 1 pg ìõêçôéáóéêïý ãåíþìáôïò DNA
Þ 1-10 áðïéêßåò (cfu/ml) ìýêçôá áðü ôï áßìá.

¼ëåò ïé åñãáóôçñéáêÝò ìÝèïäïé åìöáíßæïõí äéÜ-
öïñåò ôéìÝò åõáéóèçóßáò êáé åéäéêüôçôáò áëëÜ êáìéÜ
äåí åßíáé óå èÝóç íá ôåêìçñéþóåé ôç äéÜãíùóç ãéáôß
ôá áíôéóþìáôá, ôá áíôéãüíá êáé ôï DNA ôùí ìõêÞôùí
áíé÷íåýïíôáé ôüóï óå õãéåßò üóï êáé óå áóèåíåßò ìå
áðïéêéóìü êáé/Þ ëïßìùîç69-71. Ïé Dimopoulos êáé óõí.
óå ìéá ìåëÝôç óå 34 áóèåíåßò ðïõ íïóçëåýïíôï óôç
ÌÅÈ êáé åìöÜíéóáí êáíôéíôïõñßá Ýäåéîáí üôé ç áíß-
÷íåõóç Candida DNA óå äåßãìáôá áßìáôïò ìå åðáíá-
ëáìâáíüìåíåò ìåôñÞóåéò PCR áðïôåëåß éó÷õñü äåßêôç
ðñþéìçò äéÜãíùóçò ôçò êáíôéíáéìßáò72. Áðü ïñéóìÝ-
íïõò åñåõíçôÝò Ý÷åé ðñïôáèåß åðßóçò ç ìÝôñçóç ôçò C-
Reactive Protein (CRP) ùò äåßêôç ìõêçôéáóéêÞò ëïß-
ìùîçò: ôéìÞ >200 mg/l èåùñåßôáé åõáßóèçôïò äåßêôçò
åíþ ôá ÷áìçëÜ åðßðåäá ôçò CRP êáèéóôïýí ëéãüôåñï
ðéèáíÞ ôç ëïßìùîç69.

4. ÈÅÑÁÐÅÉÁ

4.1. ÁíôéìõêçôéáóéêÜ öÜñìáêá

¸ùò óÞìåñá õðÜñ÷ïõí äýï ìåãÜëåò êáôçãïñßåò
áíôéìõêçôéáóéêþí ðáñáãþãùí, ôá ðïëõÝíéá êáé ïé áæü-
ëåò êáèþò êáé ìéá åíäéÜìåóç êáôçãïñßá ðïõ ðåñéëáì-
âÜíåé ôïí áíôéìåôáâïëßôç 5- fluïrocytosine ðïõ áðïôå-
ëåß ìéá öèïñéùìÝíç ðõñéìéäßíç (Ðßíáêáò 3).

Amphotericin B: áðïôåëåß ìõêçôïêôüíï, ìáêñïêõ-
êëéêü ðïëõÝíéï ðïõ ðñïÝñ÷åôáé áðü ôïí Streptomyces
nodosus êáé óõíäÝåôáé ìå ôéò ðñùôåÀíåò êáé ôéò óôåñü-
ëåò ôùí ëéðéäéáêþí ìåìâñáíþí, ìå áðïôÝëåóìá íá åì-
öáíßæåé âñáäåßá áðïâïëÞ áðü ôï áßìá. ×ñçóéìïðïéåß-
ôáé ðåñßðïõ 30 Ýôç ãéá ôç èåñáðåßá ôùí ìõêçôéáóéêþí
ëïéìþîåùí êáé åßíáé äñáóôéêÞ Ýíáíôé ôçò ðëåéïøçößáò
ôùí ìõêçôéáóéêþí åéäþí áëëÜ ç äñÜóç ôçò óõíäÝåôáé ìå
óïâáñÞ íåöñïôïîéêüôçôá êáé õðïêáëéáéìßá. Óå ìéá ìå-
ëÝôç 2121 áóèåíþí ìå ëïéìþîåéò áðü Aspergillus spp. ï
äåßêôçò áðïôåëåóìáôéêüôçôáò ôçò amphotericin B Þôáí
55%, ôá áíèåêôéêÜ óôçí amphotericin B ìõêçôéáóéêÜ
óôåëÝ÷ç Þôáí óðÜíéá, åíþ ðåñéåãñÜöçóáí áíèåêôéêÝò
ðåñéðôþóåéò áðü C. lusitaniae êáé C. tropicalis74. Ïé óõ-
íéóôþìåíåò äüóåéò åßíáé 0,6-1,0 mg/kg/çìÝñá êáé ç ÷ï-
ñÞãçóç 500 ml öõóéïëïãéêïý ïñïý ðñéí áðü ôçí Ýíáñîç

ôïõí ôç äéÜãíùóç ôçò óõóôçìáôéêÞò ëïßìùîçò60. Ï äåß-
êôçò CCI (Candida Colonization Index) ðïõ ðñïôÜèçêå
áðü ôïõò Pittet êáé óõí. âïçèÜ óôçí ðñþéìç äéÜãíùóç
ôùí äéåéóäõôéêþí ëïéìþîåùí êáé óôçí åêôßìçóç ôçò âá-
ñýôçôáò ôïõ áðïéêéóìïý21,61. Ç áðïìüíùóç Candida spp.
áðü ðñïçãïýìåíá óôåßñá ðåñéï÷Þ óå óõíäõáóìü ìå ôç
óõíýðáñîç óõìðôùìÜôùí èåùñåßôáé ëïßìùîç. Ç ïñéóôé-
êÞ äéÜãíùóç ôçò äéåéóäõôéêÞò êáé óõóôçìáôéêÞò ëïßìù-
îçò ôßèåôáé áðü éóôïëïãéêÜ äåßãìáôá êáé êáëëéÝñãåéåò
éóôþí êáèþò êáé áðü ôçí ðáñïõóßá åíäïöèáëìßôéäáò ç
ïðïßá åßíáé ó÷åôéêÜ óðÜíéá êáé åìöáíßæåôáé óôï 10-25%
ôùí áóèåíþí ìå óõóôçìáôéêÞ ëïßìùîç ìå ÷áñáêôçñéóôé-
êÜ óçìåßá �íéöÜäùí âÜìâáêïò� (êßôñéíá Þ Üóðñá åîé-
äñùìáôéêÜ óôïé÷åßá ôïõ áìöéâëçóôñïåéäïýò)62.

3.2. Aspergillus spp.

Ïé ëïéìþîåéò áðü åßäç Aspergillus åìöáíßæïíôáé êõ-
ñßùò áðü ôï áíáðíåõóôéêü óýóôçìá ÷ùñßò åéäéêÜ óõ-
ìðôþìáôá êáé ç äéÜãíùóÞ ôïõò áðáéôåß éó÷õñÞ õðïøßá
óå õøçëïý êéíäýíïõ áóèåíåßò. Ôá óõìðôþìáôá ìå ôá
ïðïßá åìöáíßæïíôáé ïé ëïéìþîåéò áõôÝò ðåñéëáìâÜíïõí
ôïí åðßìïíï ðõñåôü, ôï èùñáêéêü Üëãïò êáé ôá áêôéíï-
ëïãéêÜ åõñÞìáôá (êïéëüôçôåò óôá Üíù ðíåõìïíéêÜ ðå-
äßá). Ïé Heussel êáé óõí. áíáöÝñïõí üôé ç äéÜãíùóç ôçò
äéåéóäõôéêÞò áóðåñãßëëùóçò ôßèåôáé áðü ôçí áîïíéêÞ
ôïìïãñáößá èþñáêïò ìå ôå÷íéêÞ õøçëÞò åõêñßíåéáò63.

3.3. ÅñãáóôçñéáêÞ äéÜãíùóç

Ç åñãáóôçñéáêÞ äéÜãíùóç ôùí ìõêçôéáóéêþí ëïéìþ-
îåùí âáóßæåôáé óôéò ìéêñïâéïëïãéêÝò, ïñïëïãéêÝò êáé
ìïñéáêÝò ôå÷íéêÝò. Ïé ìéêñïâéïëïãéêÝò ìÝèïäïé ðåñé-
ëáìâÜíïõí ôéò êáëëéÝñãåéåò áßìáôïò, ôç ìÝèïäï Bactec,
ôéò êáëëéÝñãåéåò ðôõÝëùí/BAL êáé ôéò êáëëéÝñãåéåò áðü
äåñìáôéêÝò âëÜâåò64,65. Ïé ïñïëïãéêÝò ìÝèïäïé áíé-
÷íåýïõí ôá áíôéóþìáôá, ôá áíôéãüíá êáé ôá ìåôáâïëéêÜ
ðñïúüíôá ôùí ìõêÞôùí ÷ñçóéìïðïéþíôáò äïêéìáóßåò ìå
ôéò ïðïßåò ôáõôïðïéïýí óôïé÷åßá ôïõ ôïé÷þìáôïò ôùí
ìõêÞôùí (mannan êáé â-1-3 glucan), ìåôáâïëßôåò ôçò
êõôôáñéêÞò ìåìâñÜíçò (D-arabinitol) êáé ôïõ êõôôáñï-
ðëÜóìáôïò (enolase). Ïé ìÝèïäïé ðïõ ÷ñçóéìïðïéïýíôáé
åßíáé ç ìÝèïäïò latex agglutination (Cand-Tec), ç ìÝèï-
äïò ELISÁ, ç áíïóïçëåêôñïöüñçóç, ç áíïóïäéÜ÷õóç,
ç ðïëõäéÜóôáôç ÷ñùìáôïãñáößá áåñßùí (GC) êáé ç
óõíäõáóìÝíç GC/öáóìáôïãñáößá ìÜæáò66-68. Ï êõñéü-
ôåñïò åêðñüóùðïò ôùí ìïñéáêþí ôå÷íéêþí åßíáé ç áëõ-
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ôçò èåñáðåßáò ìåéþíåé ôçí åðßðôùóç ôçò íåöñïôïîé-
êüôçôáò åíþ óå áóèåíåßò ìå âáñéÜ óõóôçìáôéêÞ ëïß-
ìùîç áðü åßäç Candida ï óõíäõáóìüò ìå 5- fluorocy-
tocine âåëôéþíåé ôçí ðñüãíùóç75,76.

ËéðïóùìéáêÜ ðáñÜãùãá ôçò Amphotericin B

Ôá ðáñÜãùãá áõôÜ äåí ðåñéÝ÷ïõí deoxycholate (ïõ-
óßá õðåýèõíç ãéá ôç íåöñéêÞ ôïîéêüôçôá) êáé åßíáé êá-
ôáóêåõáóìÝíá áðü ëéðïóùìéáêÜ óöáéñßäéá ðïõ ðåñéÝ-
÷ïõí ôç äñáóôéêÞ ïõóßá åíôüò ëéðéäéáêþí ìåìâñáíþí77.
ÁõôÞ ç êáôáóêåõÞ ìåéþíåé ôéò áíåðéèýìçôåò ôïîéêÝò
åíÝñãåéåò ôïõ öáñìÜêïõ êáé åðéôñÝðåé ôç ÷ïñÞãçóÞ ôïõ
óå õøçëüôåñåò äüóåéò (Ýùò êáé 6 mg/kg/çìÝñá). Ôá ëé-
ðïóùìéáêÜ ðáñÜãùãá ðïõ åßíáé äéÜèåóéìá óÞìåñá åì-
öáíßæïõí äéáöïñåôéêü ôñüðï áëëçëåðßäñáóçò ôçò am-
photericin B ìå ôéò ëéðéäéáêÝò ìåìâñÜíåò åíôüò ôùí
ïðïßùí ðåñéÝ÷åôáé êáèþò êáé äéáöïñåôéêÝò öáñìáêï-
ëïãéêÝò êáé öáñìáêïêéíçôéêÝò éäéüôçôåò. ÁñêåôÝò ìå-
ëÝôåò áíáöÝñïõí êáëýôåñç áíåêôéêüôçôá ôùí ðáñáãþ-
ãùí áõôþí áðü ôïõò áóèåíåßò ãéáôß ìåéþíïõí ôéò áíåðé-
èýìçôåò ôïîéêÝò åíÝñãåéåò áëëÜ õøçëüôåñï êüóôïò èå-
ñáðåßáò óå ó÷Ýóç ìå ôçí êëáóéêÞ amphotericin B78,79.
Óå ðåéñáìáôéêÝò ìåëÝôåò áíáöÝñåôáé üôé ç ÷ïñÞãçóç
ëéðïóùìéáêþí ðáñáãþãùí áìöïôåñéêßíçò Â ìå åéóðíïÝò
åìöÜíéóå éêáíïðïéçôéêÞ áðïôåëåóìáôéêüôçôá óôçí ðñï-
öýëáîç ôçò äéÜ÷õôçò áóðåñãßëëùóçò80. ÓõíÞèùò ôá ëé-
ðïóùìéáêÜ ðáñÜãùãá ôçò amphotericin B ÷ñçóéìï-
ðïéïýíôáé óå áóèåíåßò ìå óõóôçìáôéêÞ ìõêçôßáóç êáé
íåöñéêÞ áíåðÜñêåéá.

Nõóôáôßíç

Ç íõóôáôßíç Ý÷åé ðáñüìïéá äïìÞ ìå ôçí amphoter-

icin B áëëÜ åßíáé áäéÜëõôç óôï íåñü êáé Ý÷åé äéðëÞ
äñÜóç (ìõêçôïêôüíï êáé ìõêçôïóôáôéêÞ) åíþ ðéèáíÜ
íá åìöáíßæåé äéáóôáõñïýìåíç äñÜóç ìå ôçí ampho-
tericin B. ¸÷åé ÷ñçóéìïðïéçèåß ãéá èåñáðåßá ðñïöý-
ëáîçò êáé óå õøçëÝò äüóåéò ãéá íá ìåéþóåé ôçí Ýíôáóç
ôïõ áðïéêéóìïý75.

5- fluorocytocine

To öÜñìáêï áõôü åßíáé ìéá ðõñéìéäßíç ìå ðåñéïñé-
óìÝíç ÷ñÞóç óôç ÌÅÈ ëüãù ôçò áóèåíïýò äñÜóçò ôïõ
êáé ôçò áíèåêôéêüôçôáò ðïõ åìöáíßæïõí ôá äéÜöïñá ìõ-
êçôéáóéêÜ åßäç. Ïé êõñéüôåñåò áíåðéèýìçôåò åíÝñãåéåò
ðåñéëáìâÜíïõí ôçí çðáôïôïîéêüôçôá, ôçí êáôáóôïëÞ ôïõ
ìõåëïý ôùí ïóôþí êáé ôçí áéìáôïëïãéêÞ ôïîéêüôçôá81.

Áæüëåò (Öëïõêïíáæüëç, Éôñáêïíáæüëç, Êåôïêïíáæüëç)

Ôá áíôéìõêçôéáóéêÜ áõôÜ öÜñìáêá ðáñïõóéÜæïõí
ìõêçôïóôáôéêÞ äñÜóç, áñßóôç âéïäéáèåóéìüôçôá êáé
ôá÷åßá êáôáíïìÞ óôïõò éóôïýò åíþ ïñéóìÝíá äýíáíôáé
íá ÷ïñçãçèïýí êáé ðáñåíôåñéêÜ. Ïé áæüëåò åßíáé ðïëý
êáëÜ áíåêôÝò áðü ôïõò áóèåíåßò êáé ïé êõñéüôåñåò áíå-
ðéèýìçôåò åíÝñãåéåò ðïõ åìöáíßæïõí åßíáé ç çðáôïôï-
îéêüôçôá, ôï êïéëéáêü Üëãïò, ç íáõôßá, ïé Ýìåôïé êáé ôï
áßóèçìá êüðùóçò. Ç áíôéìõêçôéáóéêÞ ôïõò äñÜóç åðé-
ôåëåßôáé ìå ôçí áíáóôïëÞ ôçò óýíèåóçò ôùí óôåñïëþí
ìåôÜ áðü ôçí áíáóôïëÞ ôïõ êõôï÷ñþìáôïò P45082. Ï
ðáëáéüôåñïò åêðñüóùðïò ôçò ïìÜäáò áõôÞò åßíáé ç itra-
conazole ç ïðïßá ÷ñçóéìïðïéåßôáé óå ìõêçôéáóéêÝò ëïé-
ìþîåéò ôïõ äÝñìáôïò êáé äåí åßíáé äéáèÝóéìç ãéá ðáñå-
íôåñéêÞ ÷ñÞóç. Ç Fluconazole ÷ñçóéìïðïéåßôáé ãéá ðñï-
öõëáêôéêÞ, åìðåéñéêÞ êáé ïñéóôéêÞ èåñáðåßá óå ìç-áíï-
óïêáôáóôáëìÝíïõò áóèåíåßò ìå áðïéêéóìü Þ èåôéêÝò
êáëëéÝñãåéåò áßìáôïò áðü C. albicans. Ïé ôåëåõôáßåò
ìåëÝôåò ðñïôåßíïõí ôç ÷ïñÞãçóÞ ôçò óå äüóåéò 600-800
mg/çìÝñá IV ãéá 3 çìÝñåò êáé áêïëïýèùò 400 mg/çìÝ-
ñá åÜí ï áóèåíÞò åìöáíßóåé âåëôßùóç ôçò êáôÜóôáóÞò
ôïõ êáé ôï öÜñìáêï åßíáé êáëÜ áíåêôü13,83. Ç êåôïêïíá-
æüëç ÷ñçóéìïðïéåßôáé ëéãüôåñï óõ÷íÜ êáé äåí åßíáé äéá-
èÝóéìç ãéá åíäïöëÝâéá ÷ïñÞãçóç84.

ÍÝá áíôéìõêçôéáóéêÜ öÜñìáêá (itraconazole, voricona-
zole, echinocardins, pradimicins, benanomicins, sord-
arins êáé nikkomycin Z)

Ç Voriconazole êáé ç itraconazole åìöáíßæïõí ÷á-
ìçëÝò áíáóôáëôéêÝò ðõêíüôçôåò ãéá ôçí ðëåéïøçößá

Ðßíáêáò 3. Êõñéüôåñá áíôéìõêçôéáóéêÜ öÜñìáêá

ÖÜñìáêï Äüóç

Amphotericin B 0,6-1,0mg/kg
ËéðïóùìéáêÜ ðáñÜãùãá 5-6 mg/kg/day
ôçò Amphotericin B
Fluconazole 400 mg/ çìÝñá Þ

600-800 mg IV 3 çìÝñåò
êáé ìåôÜ

400 mg/ çìÝñá PO Þ IV
Itraconazole 200-400 mg/çìÝñá
Nystatin 200.000-500.000 U êÜèå 6 h
Flucytosine 50-150 mg/kg êÜèå 6 h
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ôùí Candida spp. êáé ïé echinocardins åßíáé ìõêçôïêôü-
íá ðáñÜãùãá ðïõ êáôáóôñÝöïõí ôç óýíèåóç ôçò 1,3 glu-
can (áðïôåëåß ôìÞìá ôïõ êõôôáñéêïý ôïé÷þìáôïò ôùí
ìõêÞôùí). Ïé ðáñÜãïíôåò áõôïß äåí åßíáé áêüìá äéáèÝ-
óéìïé áëëÜ ôá ìÝ÷ñé óôéãìÞò óôïé÷åßá áðü ôéò äéÜöïñåò
ìåëÝôåò áíáöÝñïõí üôé åìöáíßæïõí ìåéùìÝíåò áíåðéèý-
ìçôåò åíÝñãåéåò êáé ìåãáëýôåñç áðïôåëåóìáôéêüôçôá
áðÝíáíôé óôï ìåãáëýôåñï ìÝñïò ôùí ìõêÞôùí (Ðßíáêáò
4)84-86.

Áíïóïôñïðïðïßçóç (Immunomodulation)

Ðñüóöáôá äéÜöïñåò ìåëÝôåò åðéóÞìáíáí êáé ìåëÝ-
ôçóáí ôï ñüëï ôùí áíïóïôñïðïðïéçôéêþí ðáñáãüíôùí
(immunomodulators) ðïõ ðåñéëáìâÜíïõí ôéò êõôôáñï-
êßíåò (TNF-a, éíôåñëåõêßíåò 2, 4 ,10), ôçí éíôåñöåñüíç-
á êáé ôïõò áõîçôéêïýò ðáñÜãïíôåò óôéò ìõêçôéáóéêÝò
ëïéìþîåéò87,88. Ï áõîçôéêüò ðáñÜãïíôáò ôùí ðïëõìïñ-
öïðõñÞíùí ìáêñïöÜãùí (GM-CSF) áõîÜíåé ôç öáãï-
êõôôáñéêÞ äñáóôçñéüôçôá áðÝíáíôé óôïõò ìýêçôåò ðñïÜ-
ãïíôáò ôïõò ïîåéäùôéêïýò ìç÷áíéóìïýò, ç éíôåñöåñüíç-
á áíáóôÝëëåé ôçí êáôáóôïëÞ ôùí ðïëõìïñöïðõñÞíùí
êõôôÜñùí áðü ôá êïñôéêïåéäÞ, ç åéóðíïÞ éíôåñöåñüíçò-
á åíåñãïðïéåß ôá êõøåëéäéêÜ ìáêñïöÜãá êýôôáñá êáé
ï óõíäõáóìüò GM-CSF ìå éíôåñöåñüíç-á áõîÜíåé ôç
ìõêçôïêôüíï äñÜóç ôùí ðïëõìïñöïðõñÞíùí êõôôÜñùí
êáé ôùí ìáêñïöÜãùí89-91. Óå ìéá ðåéñáìáôéêÞ ìåëÝôç óå
ðïíôßêéá ðïõ õðåâëÞèçóáí óå ÷çìåéïèåñáðåßá êáé åí
óõíå÷åßá åêôÝèçêáí óå äéåéóäõôéêÞ ìõêçôßáóç ïé Nemu-
naitis êáé óõí. áíáöÝñïõí üôé ï áõîçôéêüò ðáñÜãïíôáò
ôùí ìáêñïöÜãùí (M-CSF) áýîçóå ôçí êõôôáñïôïîéêü-
ôçôá, ôçí ðáñáãùãÞ ðåñïîåéäßïõ, ôç öáãïêõôôÜñùóç,
ôç ÷çìåéïôáîßá êáé ôç äåõôåñïðáèÞ ðáñáãùãÞ êõôôá-
ñïêéíþí áðü ôá ìïíïêýôôáñá êáé ìáêñïöÜãá êýôôá-

Ðßíáêáò 4. Êõñéüôåñåò áíåðéèýìçôåò åíÝñãåéåò áíôéìõêçôéá-
óéêþí öáñìÜêùí

ÖÜñìáêï Áíåðéèýìçôç åíÝñãåéá

Amphotericin B ⇒ Êåöáëáëãßá, ñßãç, ðõñåôüò, íáõôßá,
íåöñïôïîéêüôçôá, õðüôáóç, õðïêá-
ëéáéìßá

Lipid-Based ⇒ Ñßãç, ìÝôñéáò âáñýôçôáò
Amphotericin B íåöñïôïîéêüôçôá
Fluconazole ⇒ Çðáôïôïîéêüôçôá
Flucytosine ⇒ ÁéìáôïëïãéêÞ êáé çðáôéêÞ ôïîéêü-

ôçôá, äéÜññïéá

ñá ðñïôåßíïíôáò óõã÷ñüíùò ðåñáéôÝñù ìåëÝôç ôùí ðá-
ñáãþãùí áõôþí ìå åëåã÷üìåíåò ôõ÷áéïðïéçìÝíåò ìå-
ëÝôåò92. Ï ðáñÜãùí íÝêñùóçò ôùí üãêùí (TNF-a) êáé
ç éíôåñëåõêßíç-2 åìöáíßæïõí in vitro ôç äõíáôüôçôá
áýîçóçò ôçò ìõêçôïêôüíïõ äñÜóçò ôùí ìáêñïöÜãùí
êáé ðïëõìïñöïðõñÞíùí êõôôÜñùí åíþ óå ðåéñáìáôé-
êÝò ìåëÝôåò ç áíáóôïëÞ ôçò äñÜóçò ôùí éíôåñëåõêé-
íþí 4 êáé 10 âåëôßùóå ôçí åðéâßùóç93. ¸ùò óÞìåñá ôá
ðåéñáìáôéêÜ äåäïìÝíá äåí åßíáé äõíáôüí íá óôïé÷åéï-
èåôÞóïõí ôçí êëéíéêÞ åöáñìïãÞ ôùí áíïóïôñïðïðïéç-
ôéêþí ðáñáãþãùí. Óå ðåéñáìáôéêÝò ìåëÝôåò êáé óå
ìéêñÝò êëéíéêÝò ìåëÝôåò öÜóçò ÉÉÉ ïé ðáñÜãïíôåò áõ-
ôïß ÷ñçóéìïðïéÞèçêáí ùò ðñïöýëáîç Ýíáíôé ìõêçôéá-
óéêþí ëïéìþîåùí êáôÜ ôç äéÜñêåéá ïõäåôåñïðåíßáò
(ìåßùóáí ôç äéÜñêåéá ôçò ïõäåôåñïðåíßáò êáé ôïí áñéè-
ìü ôùí ìõêçôéáóéêþí ëïéìþîåùí), ùò ðñïöýëáîç óå
ìç ïõäåôåñïðåíéêïýò áóèåíåßò (ìéêñüò áñéèìüò ìåëå-
ôþí ìå ìç åðáñêÞ áðïôåëÝóìáôá), ùò åìðåéñéêÞ èåñá-
ðåßá óå åìðýñåôïõò ïõäåôåñïðåíéêïýò áóèåíåßò (äåí
âåëôßùóáí ôçí ðñüãíùóç) êáé ùò ïñéóôéêÞ èåñáðåßá óå
ôåêìçñéùìÝíåò ìõêçôéáóéêÝò ëïéìþîåéò (÷ïñçãÞèçêáí
óå õøçëüôåñåò äüóåéò áð� ü,ôé ïé óõíÞèåéò áëëÜ åìöÜíé-
óáí èñïìâïðåíßá êáé áéìïñáããéêÞ äéÜèåóç)94-96.

Ç èåñáðåßá ôùí ìõêçôéáóéêþí ëïéìþîåùí ôáîéíï-
ìåßôáé óå ðñïöõëáêôéêÞ, ðñþéìç èåñáðåõôéêÞ (early pre-
sumtive), åìðåéñéêÞ êáé ïñéóôéêÞ (definitive).

ÐñïöõëáêôéêÞ èåñáðåßá: Ç ðñïöõëáêôéêÞ èåñá-
ðåßá ÷ïñçãåßôáé óå áóèåíåßò ðïõ åìöáíßæïõí ðñïäéá-
èåóéêïýò ðáñÜãïíôåò ãéá ëïßìùîç (âáñÝùò ðÜó÷ïíôåò
ìå åãêáýìáôá, áðïéêéóìüò ôïõ åíôÝñïõ, AIDS, ìåôáìü-
ó÷åõóç)97.

Ðñþéìç èåñáðåõôéêÞ: H ðñþéìç èåñáðåõôéêÞ (ear-
ly presumptive therapy) óõ÷íÜ åðéêáëýðôåôáé áðü ôçí
åìðåéñéêÞ èåñáðåßá. ×ïñçãåßôáé óå ïñéóìÝíïõò áóèå-
íåßò õøçëïý êéíäýíïõ ãéá ôçí åìöÜíéóç ìõêçôéáóéêþí
ëïéìþîåùí óôïõò ïðïßïõò óõíõðÜñ÷ïõí ïñéóìÝíïé ðñï-
äéáèåóéêïß ðáñÜãïíôåò (êõñßùò óå áóèåíåßò ìå ðáñá-
ôåôáìÝíï áðïéêéóìü áðü ìõêçôéáóéêÜ óôåëÝ÷ç). Áí êáé
äåí õðÜñ÷ïõí óáöåßò ïäçãßåò, ç ðñþéìç èåñáðåõôéêÞ
èåñáðåßá åöáñìüæåôáé üôáí ïé áóèåíåßò åßíáé áõîçìÝ-
íïõ êéíäýíïõ ãéá ôçí åìöÜíéóç ìõêçôéáóéêþí ëïéìþîåùí
êáé óõíõðÜñ÷ïõí äýï Þ ðåñéóóüôåñïé ðñïäéáèåóéêïß
ðáñÜãïíôåò ìå äýï ôïõëÜ÷éóôïí åóôßåò áðü ôéò ïðïßåò
áðïìïíþíåôáé Candida spp.

ÅìðåéñéêÞ èåñáðåßá: Åßíáé ç èåñáðåßá ðïõ ÷ïñç-



47PNEUMON Number 1, Vol. 15, January - April 2002

ãåßôáé óå áóèåíåßò ÷ùñßò åñãáóôçñéáêÞ Þ éóôïëïãéêÞ
åðéâåâáßùóç ìýêçôá áëëÜ ìå åðßìïíá óõìðôþìáôá êáé
êëéíéêÜ óçìåßá ôçò åí ôù âÜèåé óõóôçìáôéêÞò ìõêç-
ôßáóçò ðáñÜ ôç ÷ñÞóç áíôéâéïôéêþí åõñÝïò öÜóìáôïò.

ÏñéóôéêÞ èåñáðåßá: ×ïñçãåßôáé üôáí åßíáé åðéâå-
âáéùìÝíç ç ðáñïõóßá ôïõ ìýêçôá áðü Ýíá óçìåßï ôïõ
óþìáôïò (åêôüò áðü ôéò êáëëéÝñãåéåò ïýñùí). ÁíåîÜñ-
ôçôá áðü ôç ÷ïñÞãçóç Þ ü÷é áíôéìõêçôéáóéêÞò èåñáðåßáò
åßíáé óçìáíôéêÞ ç áëëáãÞ ôïõ ïõñïêáèåôÞñá êáé ç áöáß-
ñåóç/áëëáãÞ üëùí ôùí êåíôñéêþí êáèåôÞñùí ðïõ áðï-
ôåëïýí ðçãÞ ëïßìùîçò.

Ç ôá÷åßá èåñáðåõôéêÞ ðáñÝìâáóç óå áóèåíåßò ìå
ìõêçôéáóéêÝò ëïéìþîåéò ìåéþíåé ôï äåßêôç èíçôüôçôáò
áðü 83% óå 42%98. Ç êáèõóôåñçìÝíç áöáßñåóç/áëëá-
ãÞ ôùí êåíôñéêþí êáèåôÞñùí êáé ïõñïêáèåôÞñùí óõí-
äÝåôáé ìå ðôù÷üôåñç ðñüãíùóç99,100.

Ç êáíôéôïõñßá üðùò ðñïáíáöÝñèçêå äéáäñáìáôßæåé
Ýíáí áìöéëåãüìåíï ñüëï óôçí åìöÜíéóç äéåéóäõôéêþí
ìõêçôéáóéêþí ëïéìþîåùí. Óôï ðáñåëèüí óå ðïëëïýò
áóèåíåßò ìå èåôéêÝò êáëëéÝñãåéåò ïýñùí ãéá ìýêçôåò äåí
÷ïñçãåßôï èåñáðåßá ëüãù ôçò èåùñïýìåíçò ÷áìçëÞò ðé-
èáíüôçôáò åìöÜíéóçò óõóôçìáôéêþí ìõêçôéáóéêþí ëïé-
ìþîåùí êáé ôçò ôïîéêüôçôáò ôçò áìöïôåñéêßíçò Â (ôï
ìüíï äéáèÝóéìï áíôéìõêçôéáóéêü ðáñÜãùãï åêåßíç ôçí
ðåñßïäï). Ç óôáäéáêÞ áýîçóç ôçò åðßðôùóçò ôùí ìõêç-
ôéáóéêþí ëïéìþîåùí óôïõò âáñÝùò ðÜó÷ïíôåò áóèåíåßò
êáé ç óõó÷Ýôéóç ôçò êáíôéôïõñßáò ìå ôçí åìöÜíéóç äéåéó-
äõôéêÞò ëïßìùîçò ïäÞãçóå óôç ÷ñÞóç ôùí ðëýóåùí ôçò
ïõñïäü÷ïõ êýóôåùò ìå áìöïôåñéêßíç Â (ìç áðïôåëåóìá-
ôéêÞ, õøçëü êüóôïò). Ç áðü ôïõ óôüìáôïò ÷ïñÞãçóç ôçò
öëïõêïíáæüëçò óå óõíäõáóìü ìå ôçí áöáßñåóç ôïõ ïõ-
ñïêáèåôÞñá èåùñåßôáé óÞìåñá ùò ç ðëÝïí áóöáëÞò êáé
áðïôåëåóìáôéêÞ ìÝèïäïò åêñßæùóçò ôïõ áðïéêéóìïý áðü
ìýêçôåò óå âáñÝùò ðÜó÷ïíôåò áóèåíåßò27,101.

Ç ÂñåôáíéêÞ Åôáéñåßá ÁíôéìéêñïâéáêÞò Èåñáðåßáò,
èåóðßæïíôáò èÝóåéò ïìïöùíßáò ãéá ôïõò ïñéóìïýò ðïõ
éó÷ýïõí óôéò ìõêçôéáóéêÝò ëïéìþîåéò (ð.÷. ôé åßíáé áðïé-
êéóìüò, ëïßìùîç ê.ëð.) üðùò öáßíåôáé óôïí ðßíáêá 5,
ðñïôåßíåé ôçí Ýíáñîç ôçò ïñéóôéêÞò áíôéìõêçôéáóéêÞò
èåñáðåßáò óå:
� Áðïìüíùóç ìýêçôá áðü êáëëéÝñãåéá áßìáôïò
� Ôáõôïðïßçóç ìýêçôá áðü ðñïçãïýìåíï óôåßñï óç-

ìåßï ôïõ óþìáôïò (åêôüò áðü ôá ïýñá) óå áóèåíåßò
ìå ðñïäéáèåóéêïýò ðáñÜãïíôåò

� ÉóôïëïãéêÞ åðéâåâáßùóç ìýêçôá êáé

� Ðáñïõóßá íÝùí åõñÞìáôùí óôçí áêôéíïãñáößá èþ-
ñáêá óå áóèåíåßò õøçëïý êéíäýíïõ (ð.÷. óå áóèå-
íåßò ðïõ õðÝóôçóáí ìåôáìüó÷åõóç êáé èåùñïýíôáé
õøçëïý êéíäýíïõ ãéá ôçí åìöÜíéóç áóðåñãßëëù-
óçò)102.
ÌåãÜëç óçìáóßá óôç ÷ïñÞãçóç áíôéìõêçôéáóéêþí

ðáñáãþãùí Ý÷åé ôï ìõêçôüãñáììá (áíáöÝñåôáé áðü ôá
ðåñéóóüôåñá åñãáóôÞñéá ùò E-test) ôï ïðïßï áíé÷íåýåé
ôçí åõáéóèçóßá ôùí ôáõôïðïéçìÝíùí óôåëå÷þí êáé åé-
äþí ìõêÞôùí óôá äéÜöïñá áíôéìõêçôéáóéêÜ öÜñìáêá.

Ç äéÜñêåéá ôçò áíôéìõêçôéáóéêÞò èåñáðåßáò åßíáé
áìöéëåãüìåíç. Óå åðéâåâáéùìÝíåò óõóôçìáôéêÝò ëïé-
ìþîåéò ç èåñáðåßá ðñÝðåé íá äéáêüðôåôáé 14 çìÝñåò

Ðßíáêáò 5. Ïñéóìïß ðïõ éó÷ýïõí ãéá ôéò ìõêçôéáóéêÝò ëïéìþ-
îåéò

Ø Candida spp.

� ÁÐÏÉÊÉÓÌÏÓ: Ç áðïìüíùóç ìýêçôá óå äýï ôïõëÜ÷é-
óôïí äåßãìáôá áðü äéáöïñåôéêÝò èÝóåéò ôïõ óþìáôïò. Ï
üñïò Candiduria ÷ñçóéìïðïéåßôáé ãáé ôéò èåôéêÝò êáëëéÝñ-
ãåéåò ïýñùí (Üíù ôùí 100.000 áðïéêéþí Candida spp./
mm3).

� ÄÉÅÉÓÄÕÔÉÊÇ Ç ÓÕÓÔÇÌÁÔÉÊÇ ÌÕÊÇÔÉÁÓÇ: Ç
áðïìüíùóç Candida spp. áðü ìéá ôïõëÜ÷éóôïí êáëëéÝñ-
ãåéá áßìáôïò. Óõ÷íÜ ÷ñçóéìïðïéåßôáé ï üñïò êáíôéíôåìßá.

� ÄÉÁ×ÕÔÇ ÌÕÊÇÔÉÁÓÇ (DISSEMINATED FUN-
GAL INFECTION): Ç ðñïóâïëÞ ðïëëþí ìç-ïìïëüãùí
ïñãÜíùí.

� ×ÑÏÍÉÁ ÄÉÁ×ÕÔÇ ÌÕÊÇÔÉÁÓÇ: Ï üñïò ÷ñçóéìï-
ðïéåßôáé ãéá ôçí çðáôïóðëçíéêÞ ìïñöÞ ìõêçôßáóçò ðïõ
ðñïóâÜëëåé óõíÞèùò áóèåíåßò ìå áíïóïêáôáóôïëÞ êáé
óïâáñÞ ïõäåôåñïðåíßá.

Ø Aspergillus spp.

� ÁÐÏÉÊÉÓÌÏÓ: Ç áíåýñåóç èåôéêþí êáëëéåñãåéþí
ðôõÝëùí êáé/Þ âñïã÷ïêõøåëéäéêïý åêðëýìáôïò (BAL) ãéá
Aspergillus spp. ÷ùñßò êëéíéêÜ óçìåßá ëïßìùîçò.

� ÄÉÅÉÓÄÕÔÉÊÇ ASPERGILLOSIS: Ç áíåýñåóç Aspergil-
lus spp. óå êáëëéÝñãåéåò ðôõÝëùí êáé/Þ âñïã÷ïêõøåëéäé-
êïý åêðëýìáôïò (BAL) ðïõ óõíäõÜæïíôáé ìå íÝá äéçèÞ-
ìáôá óôçí áêôéíïãñáößá èþñáêá, óçìåßá ëïßìùîçò êáé
ôçí ýðáñîç ðñïäéáèåóéêþí ðáñáãüíôùí. Ç ôåêìçñßùóç
ôçò äéåéóäõôéêÞò ëïßìùîçò ôßèåôáé óõíÞèùò áðü ôçí êáë-
ëéÝñãåéá ôïõ ìýêçôá áðü âéïøßá éóôïý.

� ÄÉÁ×ÕÔÇ ASPERGILLOSIS: Ç áíåýñåóç Aspergillus
spp. óå èÝóåéò ôïõ óþìáôïò ìáêñéÜ áðü ôïõò ðíåýìïíåò
(ðñïóâïëÞ ìç ïìïëüãùí ïñãÜíùí).
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ìåôÜ áðü ôçí áñíçôéêïðïßçóç ôùí êáëëéåñãåéþí Þ 5 çìÝ-
ñåò ìåôÜ áðü ôçí áðïäñïìÞ ôùí óõìðôùìÜôùí óôïõò
áóèåíåßò ìå Þ ÷ùñßò áíïóïêáôáóôïëÞ103. Ç åðéëïãÞ ôùí
áíôéìõêçôéáóéêþí öáñìÜêùí åîáñôÜôáé áðü ôç âáñý-
ôçôá ôçò íüóïõ, ôï åßäïò ôïõ ìýêçôá ðïõ áðïìïíþíå-
ôáé, ôï óçìåßï ôïõ óþìáôïò áðü ôï ïðïßï áðïìïíþèçêå
ï ìýêçôáò, ôéò äïêéìáóßåò åõáéóèçóßáò ôùí áíôéìõêç-
ôéáóéêþí ðáñáãþãùí êáé ôçí ðñïçãïýìåíç Ýêèåóç ôùí
áóèåíþí óå áíôéìõêçôéáóéêÜ öÜñìáêá.

Óå ìç-áíïóïêáôáóôáëìÝíïõò áóèåíåßò ç öëïõêï-
íáæüëç áðïôåëåß ôï öÜñìáêï åêëïãÞò (äåí ÷ïñçãåß-
ôáé ìüíï üôáí áðïìïíþíïíôáé áíèåêôéêÜ óôåëÝ÷ç C.
glabrata êáé C. krusei)104. Óå ìç áíïóïêáôáóôáëìÝíïõò
áóèåíåßò ìå áéìïäõíáìéêÞ áóôÜèåéá (óÞøç) êáé êëé-
íéêÞ õðïøßá óõóôçìáôéêÞò ìõêçôßáóçò, óå åíäïêáñäß-
ôéäá, ðåñéêáñäßôéäá, ïóôåïìõåëßôéäá, ìçíéããßôéäá êáé
åíäïöèáëìßôéäá ÷ïñçãåßôáé amphotericin B ìüíç ôçò
Þ óå óõíäõáóìü ìå 5- fluorocytosine ãéá ôçí áðïöõãÞ
áíèåêôéêüôçôáò105.

Ç ìåëÝôç SCOPE áíáöÝñåé ïëéêÞ áíèåêôéêüôçôá
(overall resistance) ôçò Candida albicans 9,6%, 10,7%,
7,9% óôç fluconazole, itraconazole êáé 5- fluïcytosine,
áíôßóôïé÷á åíþ ôá ëéðïóùìéáêÜ ðáñÜãùãá ôçò ampho-
tericin B åìöáíßæïõí ìåãáëýôåñç äñáóôéêüôçôá áðü ôçí
ðáñáäïóéáêÞ amphotericin B Ýíáíôé ôùí Candida spp,
C. neoformans êáé  A. fumigatus9.

5. ÊÏÓÔÏÓ ÈÅÑÁÐÅÉÁÓ ÔÙÍ ÌÕÊÇÔÉÁÓÉÊÙÍ ËÏÉÌÙ-
ÎÅÙÍ ÓÔÇ ÌÅÈ

Ç amphotericin B ðáñáìÝíåé ôï êõñéüôåñï áíôéìõ-
êçôéáóéêü öÜñìáêï áí êáé åìöáíßæåé óïâáñÝò áíåðé-
èýìçôåò åíÝñãåéåò (êõñßùò íåöñïôïîéêüôçôá) åíþ ôá
ëéðïóùìéáêÜ ðáñÜãùãá áõôÞò åßíáé êáëýôåñá áíåêôÜ
áðü ôïõò áóèåíåßò êáé ÷ïñçãïýíôáé óå õøçëüôåñåò äü-
óåéò. Ôï êüóôïò ÷ïñÞãçóçò ôùí ëéðïóùìéáêþí ðáñáãþ-
ãùí åßíáé õøçëüôåñï óå óýãêñéóç ìå áõôü ôçò óõìâáôé-
êÞò amphotericin B áëëÜ åîéóïññïðåßôáé áðü ôç ìåéù-
ìÝíç åðßðôùóç ôùí ðáñåíåñãåéþí (íåöñïôïîéêüôçôá,
íïóïêïìåéáêÝò ëïéìþîåéò) êáé ôï ìéêñüôåñï ÷ñüíï íï-
óçëåßáò óôç ÌÅÈ106. Ç öëïõêïíáæüëç åìöáíßæåé ëéãü-
ôåñåò áíåðéèýìçôåò åíÝñãåéåò êáé üìïéá êëéíéêÞ áðïôå-
ëåóìáôéêüôçôá ì' áõôÞí ôçò aìöïôåñéêßíçò B. Ïé Dran-
itsaris êáé óõí. óå ìéá ðïëõêåíôñéêÞ óõãêñéôéêÞ ìåëÝ-
ôç áíáöÝñïõí üôé ç öëïõêïíáæüëç óõíäÝåôáé ìå ðá-

ñáôåôáìÝíç íïóçëåßá ôùí áóèåíþí (5 çìÝñåò ðåñéóóü-
ôåñï áðü ôïõò áóèåíåßò ðïõ èåñáðåýïíôáé ìå ampho-
tericin B^ 23,7 çìÝñåò Ýíáíôé 17,1 çìÝñåò áíôßóôïé÷á^
p<,001) êáé áõîçìÝíï êüóôïò íïóçëåßáò (50% õøçëü-
ôåñï áðü ôï áíôßóôïé÷ï ôùí áóèåíþí ðïõ èåñáðåýïíôáé
ìå amphotericin B: fluconazole $Can 3578 Ýíáíôé am-
photericin B $Can 2370) ëüãù ôçò áíèåêôéêüôçôáò ðïõ
åìöáíßæïõí áñêåôÜ ìõêçôéáóéêÜ óôåëÝ÷ç áðü ôçí åõ-
ñåßá ÷ïñÞãçóÞ ôçò ùò åìðåéñéêÞ èåñáðåßá107. Oé Pelz
êáé óõí. óå ìéá ðñïïðôéêÞ ìåëÝôç áíáöÝñïõí üôé ôï ìÝóï
êüóôïò íïóçëåßáò ôùí áóèåíþí ìå ëïßìùîåéò áðü óôåëÝ-
÷ç Candida ðïõ íïóçëåýïíôáé óå ÌÅÈ áíÝñ÷åôáé óå
$21.590108. Ìéá ðñüóöáôç áíáäñïìéêÞ ìåëÝôç áîéïëü-
ãçóå ôéò åðéðôþóåéò ôçò ÷ïñÞãçóçò öëïõêïíáæüëçò óå
99 âáñÝùò ðÜó÷ïíôåò áóèåíåßò ôçò ÌÅÈ óôïõò ïðïßïõò
äéáãíþóèçêáí âáêôçñéáêÝò ëïéìþîåéò êáé áðïìïíþèç-
êáí ôáõôü÷ñïíá óôåëÝ÷ç Candida109. Óå 50 áðü ôïõò 99
áóèåíåßò ôçò ìåëÝôçò ÷ïñçãÞèçêå öëïõêïíáæüëç ùò
åìðåéñéêÞ èåñáðåßá. Ç äéÜñêåéá íïóçëåßáò óôç ÌÅÈ
ôùí áóèåíþí ðïõ Ýëáâáí öëïõêïíáæüëç Þôáí 23,7 çìÝ-
ñåò Ýíáíôé 15,1 çìåñþí ôùí áóèåíþí óôïõò ïðïßïõò äåí
÷ïñçãÞèçêå öëïõêïíáæüëç, ç áíèåêôéêüôçôá ôùí âáêôç-
ñéäßùí óôçí ðñþôç ïìÜäá ôùí áóèåíþí Þôáí 16% åíþ
óôç äåýôåñç ïìÜäá 4% êáé ï äåßêôçò èíçôüôçôáò 40%
êáé 20% áíôßóôïé÷á. Ôá áðïôåëÝóìáôá áõôÜ õðïãñáì-
ìßæïõí ôçí áýîçóç ôçò áíèåêôéêüôçôáò ôùí ìõêçôéáóé-
êþí óôåëå÷þí óôç öëïõêïíáæüëç ëüãù ôçò åõñåßáò
åìðåéñéêÞò ÷ñÞóçò ôçò ðïõ ïäçãåß óå áõîçìÝíç èíçôü-
ôçôá êáé ðáñáôåôáìÝíç íïóçëåßá ôùí áóèåíþí óôç
ÌÅÈ.

Ïé ìåëëïíôéêïß óôü÷ïé ôçò Ýñåõíáò óôï ðåäßï ôùí
ìõêçôéáóéêþí ëïéìþîåùí åóôéÜæïíôáé: á) óôçí áíåýñå-
óç ìéáò åõáßóèçôçò êáé åéäéêÞò åñãáóôçñéáêÞò ìåèüäïõ
ðïõ èá äéáöïñïäéáãéãíþóêåé ôïí áðïéêéóìü áðü ôç ëïß-
ìùîç, â) óôá íÝá áíôéìõêçôéáóéêÜ öÜñìáêá ìå óêïðü
ôçí õøçëüôåñç áðïôåëåóìáôéêüôçôá, áóöÜëåéá êáé áíå-
êôéêüôçôá áðü ôïõò áóèåíåßò êáé ã) óôï öáñìáêïïéêï-
íïìéêü ôïìÝá åðåéäÞ ç ðñïöýëáîç êáé ç åìðåéñéêÞ èå-
ñáðåßá ìå áíôéìõêçôéáóéêÜ öÜñìáêá óõíäÝïíôáé ðëÝïí
ìå áõîçìÝíï êüóôïò, ðáñáôåôáìÝíç íïóçëåßá êáé õøç-
ëüôåñç èíçôüôçôá ëüãù ôçò áíèåêôéêüôçôáò ðïõ áíá-
ðôýóóåôáé áðü áñêåôÜ åßäç ìõêÞôùí110, 111.

ÊáôáëÞãïíôáò, ïé ìõêçôéáóéêÝò ëïéìþîåéò åìöáíß-
æïõí áõîçìÝíç åðßðôùóç óôïõò ìç áíïóïêáôáóôáëìÝ-
íïõò áóèåíåßò ðïõ íïóçëåýïíôáé óôç ÌÅÈ êáé óõí-
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äÝïíôáé ìå áõîçìÝíç íïóçñüôçôá êáé èíçôüôçôá. Ç ðá-
èïãÝíåóç êáé ç èåñáðåßá ôùí ëïéìþîåùí áõôþí Ý÷åé
ìåëåôçèåß åðáñêþò áëëÜ ïé Ýùò óÞìåñá ÷ñçóéìïðïéïý-
ìåíåò åñãáóôçñéáêÝò ìÝèïäïé äåí åßíáé óå èÝóç íá
èÝóïõí ôç äéáöïñéêÞ äéÜãíùóç ôïõ áðïéêéóìïý áðü
ôç óõóôçìáôéêÞ ëïßìùîç. ÐïëëÝò ìåëÝôåò êáèüñéóáí
Ýíáí áñéèìü ðñïäéáèåóéêþí ðáñáãüíôùí ðïõ óõíäÝï-
íôáé ìå ôçí åìöÜíéóç ôùí ìõêçôéáóéêþí ëïéìþîåùí,
ìå óêïðü ôçí áíáãíþñéóç áóèåíþí õøçëïý êéíäýíïõ.
Ïé íåüôåñåò äéáãíùóôéêÝò ìïñéáêÝò ôå÷íéêÝò åìöáíß-
æïõí éó÷õñÞ åõáéóèçóßá êáé åéäéêüôçôá óôç äéÜãíùóç
ôçò äéåéóäõôéêÞò ìõêçôéáóéêÞò ëïßìùîçò. Ç áìöïôåñé-

êßíç Â êáôÝ÷åé ôçí êõñßá èÝóç óôç èåñáðåßá åíþ ç öëïõ-
êïíáæüëç ðñÝðåé íá ÷ñçóéìïðïéåßôáé óôç èåñáðåßá ôïõ
áðïéêéóìïý ðïõ óõíäõÜæåôáé ìå ïñéóìÝíïõò ðñïäéáèå-
óéêïýò ðáñÜãïíôåò êáé óå ìç-ïõäåôåñïðåíéêïýò áóèå-
íåßò ðïõ åìöáíßæïõí èåôéêÝò êáëëéÝñãåéåò ãéá óôåëÝ÷ç
C. albicans. Ç åìðåéñéêÞ èåñáðåßá ôçò öëïõêïíáæüëçò
áõîÜíåé ôçí áíèåêôéêüôçôá ôùí ìõêÞôùí. Ç ðñüãíùóç
ôùí ìõêçôéáóéêþí ëïéìþîåùí åîáñôÜôáé áðü ôçí ðñþé-
ìç äéÜãíùóç, ôç âáñýôçôá ôçò êõñßáò íüóïõ, ôçí ýðáñ-
îç ðñïäéáèåóéêþí ðáñáãüíôùí êáé ôçí áíèåêôéêüôçôá
ôùí äéáöüñùí ìõêçôéáóéêþí óôåëå÷þí óôá áíôéìõêçôéá-
óéêÜ öÜñìáêá.

SUMMARY

Fungal infections in the Intensive Care Unit

Dimopoulos G.,  Karabinis A.

The incidence of fungal infections in the Intensive Care Unit (ICU) has increased with the use of
advanced medical and life support systems, the prolongation of life and the increasing number of
patients with severe underlying diseases altering the immune response (cancer, chemotherapy, trans-
plantation, AIDS). Systemic fungal infections are associated with high morbidity and mortality rates.
The diagnosis remains difficult in the absence of specific techniques able to distinguish colonization
from invasive and disseminated disease. Treatment of fungal infections has been classified as prophy-
lactic, early presumptive, empiric and definitive. Several antifungal agents are or will be available,
including amphotericin B with or without liposomal formulations, azoles, flucytosine, nystatin, vor-
iconazole, echinocardins and itraconazole. Immunomodulation therapy is under investigation. Some
fungal strains have intrinsic or acquired resistance against antifungal drugs. The antifungal treat-
ment may be associated with severe complications which might prolong ICU stay and increase hospi-
talization cost. The prognosis of systemic fungal infections is poor. Pneumon 2002, 15(1):38-53.

Key words: Intensive Care Unit (ICU), fungal infections, epidemiology, pathogenesis, predisposing
factors, diagnosis, treatment
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ÅÉÓÁÃÙÃÇ

Ãéá ðåñéóóüôåñá áðü 100 ÷ñüíéá ÷ñçóéìïðïéåßôáé ôï ìéêñïóêüðéï ãéá
ôçí áíß÷íåõóç ôïõ ìõêïâáêôçñéäßïõ ôçò öõìáôßùóçò. Åäþ êáé 50 ðåñßðïõ
÷ñüíéá Ý÷ïõí áíáêáëõöèåß êáé ÷ñçóéìïðïéïýíôáé áðïôåëåóìáôéêÜ áíôé-
öõìáôéêÜ öÜñìáêá. Ðáñ' üëá áõôÜ óÞìåñá ðáñáôçñåßôáé óå üëï ôïí êü-
óìï ìéá éäéáßôåñá áíçóõ÷çôéêÞ áíÜêáìøç ôçò öõìáôßùóçò. Áõôü ôï öáé-
íüìåíï åßíáé êïéíü ôüóï óôéò áíåðôõãìÝíåò ÷þñåò üóï êáé óôéò áíáðôõó-
óüìåíåò, üðïõ ìÜëéóôá óå ìåñéêÝò áð' áõôÝò ïé ñõèìïß ôçò åíåñãïý öõìá-
ôßùóçò Ý÷ïõí äéðëáóéáóôåß. Åîßóïõ áíçóõ÷çôéêÞ åßíáé êáé ç áýîçóç ôïõ
ñõèìïý åìöÜíéóçò ôçò ðïëõáíèåêôéêÞò öõìáôßùóçò (MDRTB). Åßíáé
åìöáíÝò üôé ôï ðñüâëçìá áõôü äåí ïöåßëåôáé óôçí áäõíáìßá íá äéáãíù-
óôïýí êáé íá èåñáðåõôïýí ïé áóèåíåßò ìå öõìáôßùóç áëëÜ óôçí Ýëëåéøç
ïñãÜíùóçò ôùí õðçñåóéþí õãåßáò þóôå íá åðéôý÷ïõí ôçí áíáãíþñéóç üëùí
ôùí ìïëõóìáôéêþí áóèåíþí êáé íá âåâáéþóïõí ôçí ïëïêëçñùìÝíç ëÞøç
ôçò êáôÜëëçëçò áíôéöõìáôéêÞò áãùãÞò. ÐáñÜãïíôåò ðïõ ó÷åôßæïíôáé ìå
ôçí áýîçóç ôïõ ñõèìïý åìöÜíéóçò ôçò öõìáôßùóçò öáßíåôáé íá åßíáé ç
ëïßìùîç ìå HIV, ç ìåôáíÜóôåõóç áðü ðåñéï÷Ýò ðïõ åíäçìåß ç öõìáôßùóç
êáé ç áýîçóç ôùí áóôÝãùí. Åðßóçò, óçìáíôéêüò ðáñÜãïíôáò åßíáé ç áðï-
ôõ÷ßá ïëïêëÞñùóçò ôçò èåñáðåßáò ôçò öõìáôßùóçò, ðïõ Ý÷åé ùò áðïôÝëå-
óìá ôçí áýîçóç ôùí õðïôñïðþí êáé ôç óõíå÷éæüìåíç ìåôáäïôéêüôçôá.

Ç ìç óõììüñöùóç ôùí áóèåíþí ìå ôçí áíôéöõìáôéêÞ áãùãÞ êáé ç
ðñüùñç äéáêïðÞ ôçò öáßíåôáé íá åßíáé áðü ôá ðéï óïâáñÜ ðñïâëÞìáôá
ðïõ áöïñïýí óôïí Ýëåã÷ï ôçò öõìáôßùóçò. Ðïëëïß ðáñÜãïíôåò åðçñåÜ-
æïõí ôçí ïëïêëÞñùóç ôçò öáñìáêåõôéêÞò áãùãÞò. Áõôïß åßíáé: ç ðïëõ-
ðëïêüôçôá êáé ç ìåãÜëç äéÜñêåéá ôçò áãùãÞò, ïé ðáñåíÝñãåéåò ôùí öáñ-
ìÜêùí, êïéíùíéêïß êáé ðïëéôéóìéêïß ðáñÜãïíôåò, êüóôïò êáé ðñüóâáóç
óôï óýóôçìá õãåßáò. ̧ ÷ïõí ãßíåé áñêåôÝò ðñïóðÜèåéåò ðñïêåéìÝíïõ íá
õðåñðçäçèïýí ôá ðáñáðÜíù ðñïâëÞìáôá, üðùò ð.÷. óõíôüìåõóç ôçò äéÜñ-
êåéáò ôçò áãùãÞò, äéáêåêïììÝíç ÷ïñÞãçóç ôùí öáñìÜêùí (äýï Þ ôñåéò
öïñÝò ôçí åâäïìÜäá), óôåíÞ ðáñáêïëïýèçóç ôùí áóèåíþí ãéá ôçí åìöÜ-
íéóç ðáñåíåñãåéþí, äùñåÜí ÷ïñÞãçóç áíôéöõìáôéêþí öáñìÜêùí êáé õðï-

Ä. Ìðïýñïò1,
Å. Ìé÷åëÜêç2
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÷ñåùôéêÞ íïóçëåßá. ÁõîçìÝíï åíäéáöÝñïí ðáñïõóéÜ-
æåé ç åöáñìïãÞ ðåñéóóüôåñï "åðéèåôéêþí" ìåèüäùí üðùò
ç ¢ìåóá Åðéôçñïýìåíç Èåñáðåßá (ÁÅÈ). Ðñüêåéôáé
ãéá ìéá áðïäåäåéãìÝíá ëéãüôåñï äáðáíçñÞ, ðåñéóóüôå-
ñï áðïôåëåóìáôéêÞ ìÝèïäï, ç ïðïßá, ÷ñçóéìïðïéþíôáò
Ýíá óõíäõáóìü áðü ôå÷íéêÝò êáé äéïéêçôéêÝò ðáñåìâÜ-
óåéò, âïçèÜ óôïí Ýëåã÷ï ôçò åîÜðëùóçò ôçò öõìáôßù-
óçò êáé óôçí ðñüëçøç ôùí áíèåêôéêþí ôçò ìïñöþí.

ÏÑÉÓÌÏÓ - ÉÓÔÏÑÉÊÇ ÁÍÁÄÑÏÌÇ

¢ìåóá åðéôçñïýìåíç èåñáðåßá, ÁÅÈ (Directly Ob-
served Treatment, Short-course= DOTS), óçìáßíåé ôç
ëÞøç êÜèå äüóçò ôçò áíôéöõìáôéêÞò áãùãÞò õðü ôçí
Üìåóç åðßâëåøç êÜðïéïõ õãåéïíïìéêïý öïñÝá, ãéáôñïý,
íïóçëåõôÞ Þ Üëëçò åéäéêüôçôáò õãåéïíïìéêïý ðñïóùðé-
êïý.

Ùò éäÝá êÜíåé ôçí åìöÜíéóç ôçò óôï ôÝëïò ôïõ ðñïç-
ãïýìåíïõ áéþíá óå ðåñéï÷Ýò ìå ìåãÜëç óõ÷íüôçôá åì-
öÜíéóçò ôçò öõìáôßùóçò êáé ìå ìåãÜëç èíçóéìüôçôá
åîáéôßáò ôçò. Óôç Í. Õüñêç ð.÷., ôï 1890 áíáðôý÷èçêå
ôï ðñþôï ìïíôÝñíï ðñüãñáììá ãéá ôïí Ýëåã÷ï ôçò öõ-
ìáôßùóçò ôï ïðïßï ðåñéåëÜìâáíå åêôüò áðü õðï÷ñåù-
ôéêÞ äÞëùóç ôùí íÝùí ðåñéóôáôéêþí TBC, äùñåÜí åñ-
ãáóôçñéáêü Ýëåã÷ï, õðï÷ñåùôéêÞ áðïìüíùóç êÜðïéùí
áóèåíþí êáé êõñßùò åíôáôéêÞ ðáñáêïëïýèçóç ôïõò. Ç
åðéôçñïýìåíç ëÞøç ôùí áíôéöõìáôéêþí öáñìÜêùí áðü
ôïõò áóèåíåßò Üñ÷éóå íá åöáñìüæåôáé ðñéí 40 ÷ñüíéá.
Áðü ôüôå ìÝ÷ñé óÞìåñá, óå ðïëëÜ ìÝñç ôïõ êüóìïõ,
Ý÷ïõí áíáðôõ÷èåß ðñïãñÜììáôá ÁÅÈ óôá ïðïßá ç ÁÅÈ
áðïôåëåß ìßá ìüíï áðü ôéò ðïëëÝò ðáñáìÝôñïõò ðïõ ÷ñç-
óéìïðïéïýíôáé ðñïêåéìÝíïõ íá åðéôåõ÷èåß ìÝãéóôç óõ-
íåñãáóßá ìå ôïõò áóèåíåßò áõôïýò êáé ïëïêëÞñùóç ôçò
èåñáðåßáò.

Ï Ðáãêüóìéïò Ïñãáíéóìüò Õãåßáò (WHO) Ý÷åé
åíôÜîåé ôçí ÁÅÈ óôçí ðñïóðÜèåéá åëÝã÷ïõ êáé êáôá-
ðïëÝìçóçò ôçò öõìáôßùóçò. Åäþ êáé 5 ðåñßðïõ ÷ñüíéá
åöáñìüæåôáé áðü ôïí WHO ìéá åíéáßá óôñáôçãéêÞ óôçí
ïðïßá ç ÁÅÈ ðáßæåé óçìáíôéêü ñüëï. Ç óôñáôçãéêÞ áõôÞ
Ý÷åé åöáñìïóôåß óå 102 ÷þñåò ìå äéÜöïñåò ôñïðïðïéÞ-
óåéò êáé ðñïóáñìïãÝò êáé óõìâÜëëåé óçìáíôéêÜ óôïí
Ýëåã÷ï ôçò öõìáôßùóçò. ¼ìùò, ðïëëÜ ðñÝðåé íá ãßíïõí
áêüìá ðñïêåéìÝíïõ ç ÁÅÈ íá åîáðëùèåß óå üëï ôïí
êüóìï.

ÄÏÌÇ ÔÇÓ ÁÅÈ ÁÐÏ ÔÇÍ ÁÐÏØÇ TOY WHO

Ç ÁÅÈ åßíáé ç ðéï áðïôåëåóìáôéêÞ óôñáôçãéêÞ ðïõ
åöáñìüæåôáé óÞìåñá ãéá ôçí áíôéìåôþðéóç ôçò åðéäç-
ìßáò ôçò öõìáôßùóçò. Ç ÁÅÈ Ý÷åé 5 óçìåßá-êëåéäéÜ:
1. ÊñáôéêÞ ìÝñéìíá
2. ÂåëôéùìÝíï åñãáóôçñéáêü Ýëåã÷ï
 3. ¢ìåóá åðéôçñïýìåíç èåñáðåßá (ÁÅÈ) äéÜñêåéáò 6

ùò 8 ìçíþí óå üëïõò ôïõò áóèåíåßò ìå èåôéêÜ ðôýå-
ëá

4. ÄùñåÜí áíôéöõìáôéêÜ öÜñìáêá
5. ¾ðáñîç óõóôÞìáôïò êáôáãñáöÞò êáé áîéïëüãçóçò

ôçò èåñáðåßáò.
Ç êñáôéêÞ ìÝñéìíá åßíáé ïõóéþäçò ãéá ôá õðüëïéðá

4 óçìåßá ôçò óôñáôçãéêÞò. ÌåôáöñÜæåôáé áñ÷éêÜ óå äéá-
ìüñöùóç ðïëéôéêÞò êáé óôç óõíÝ÷åéá óå ïéêïíïìéêÞ åíß-
ó÷õóç, áíèñþðéíï äõíáìéêü êáé ÷ïñçãßá ðáñï÷þí áíá-
ãêáßùí ãéá ôçí êáèéÝñùóç ôïõ åëÝã÷ïõ ôçò öõìáôßùóçò
óáí óçìáíôéêü Ýñãï ôùí õðçñåóéþí õãåßáò.

¸íá óçìáíôéêü ÷áñáêôçñéóôéêü ôçò ÁÅÈ åßíáé ç
âáóéêÞ äéåõèõíôéêÞ ìïíÜäá, (êáëýðôåé Ýíá ðëçèõóìü
100.000-150.000), ç ïðïßá äéáèÝôåé ôï ðñïóùðéêü êáé
ôïõò ðüñïõò ãéá ôç äéÜãíùóç, ôçí Ýíáñîç ôçò áãùãÞò,
ôçí êáôáãñáöÞ êáé ôçí áíáêïßíùóç ôçò ðñïüäïõ ôçò
èåñáðåßáò.

¢ëëï óçìáíôéêü ÷áñáêôçñéóôéêü åßíáé ôï óýóôçìá
êáôáãñáöÞò êáé åðåîåñãáóßáò ôùí áðïôåëåóìÜôùí ôïõ
ðñïãñÜììáôïò ðïõ ÷ñçóéìïðïéåßôáé áðü ôïõò öïñåßò
õãåßáò ìå óêïðü ôç óõóôçìáôéêÞ ðáñáêïëïýèçóç ôçò
ðñïüäïõ ôùí áóèåíþí êáé ôçò ëåéôïõñãéêüôçôáò ôïõ
ðñïãñÜììáôïò. Ôá óôïé÷åßá ðïõ ðñïêýðôïõí áðü ôçí
êáôáãñáöÞ áõôÞ ìðïñïýí íá ÷ñçóéìïðïéçèïýí ùò äåß-
êôçò ôçò ðïéüôçôáò ôïõ óõóôÞìáôïò õãåßáò.

Áðü ôï 1993, ðïõ ï WHO áíáãíþñéóå ôçí Ýîáñóç
ôçò öõìáôßùóçò ùò ðáãêüóìéï ìåßæïí ðñüâëçìá õãåßáò,
Üñ÷éóå ôç óôáäéáêÞ åöáñìïãÞ ôçò ÁÅÈ áñ÷ßæïíôáò áðü
ôéò ÷þñåò ìå ôá ìåãáëýôåñá ðïóïóôÜ óå öõìáôßùóç.
Îåêßíçóå ç åöáñìïãÞ ôçò óôñáôçãéêÞò ôïõ Dr Styblo ìå
ôçí õéïèÝôçóç ôçò âáóéêÞò äéåõèõíôéêÞò ìïíÜäáò üðùò
ðåñéãñÜöçêå ðáñáðÜíù êáé ÷ñçóéìïðïßçóå ôá óýíôï-
ìá èåñáðåõôéêÜ ó÷Þìáôá äéÜñêåéáò 6-8 ìçíþí (Short-
course drug treatment) ôá ïðïßá åß÷áí áðïäåé÷èåß ðéï
áðïôåëåóìáôéêÜ. Áîßæåé íá óçìåéùèåß üôé ï Dr Karel
Styblo Þôáí ï ðñþôïò ðïõ ðñüôåéíå êáé åöÜñìïóå óôçí
Ôáíæáíßá ôï 1970 ôçí éäÝá ìéáò âáóéêÞò äéåõèõíôéêÞò
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ìïíÜäáò ç ïðïßá äéÝèåôå ôï ðñïóùðéêü êáé ôá êïíäý-
ëéá ðïõ áðáéôïýíôáí ðñïêåéìÝíïõ íá åîáóöáëéóôåß ç
äéÜãíùóç, ç Ýíáñîç êáé ç ðáñáêïëïýèçóç ôçò èåñá-
ðåßáò êáèþò êáé ç êáôáãñáöÞ ôùí óôïé÷åßùí óå Ýíá
ðëçèõóìü 100.000-150.000 êáôïßêùí. Ï áñéèìüò ôùí ÷ù-
ñþí ðïõ ÷ñçóéìïðïéïýóáí ÁÅÈ áõîÞèçêå áðü ìüíï 10
ôï 1990 óå 102 ôï 1997. Ôï ðïóïóôü ôùí áóèåíþí ðïõ
èåñáðåýïíôáé ìå ÁÅÈ áõîÞèçêå áðü ëéãüôåñï áðü 1%
ôï 1990 óå 16% ôï 1997.

Ç ÓÔÑÁÔÇÃÉÊÇ ÔÇÓ ÁÅÈ ÓÇÌÅÑÁ

Ç ÁÅÈ ÷ñçóéìïðïéåß ôçí óýã÷ñïíç ôå÷íïëïãßá óå
óõíäõáóìü ìå áðïôåëåóìáôéêÝò äéåõèõíôéêÝò ðñáêôéêÝò
ðñïêåéìÝíïõ íá åöáñìïóôåß åõñÝùò ìÝóá áðü ôçí ðñù-
ôïâÜèìéá öñïíôßäá õãåßáò. Ïé ôå÷íéêÝò, ëåéôïõñãéêÝò êáé
ðïëéôéêÝò üøåéò ôçò ÁÅÈ óõíåñãÜæïíôáé ðñïêåéìÝíïõ
íá åßíáé åöáñìüóéìåò êáé áðïôåëåóìáôéêÝò óå ìåãÜëåò
ïìÜäåò ðëçèõóìþí (Ðßíáêáò 1).

ÓÕÃÊÑÉÓÇ ÔÇÓ ÁÅÈ ÌÅ ÁËËÅÓ ÌÅÈÏÄÏÕÓ ÅËÅÃ×ÏÕ
ÔÇÓ ÖÕÌÁÔÉÙÓÇÓ

ÄÉÁÃÍÙÓÇ

Ìç ÁÅÈ
Âáóßæåôáé óå áíáîéüðéóôåò, óõ÷íÜ áêñéâÝò ìåèüäïõò,

üðùò:
� Áëüãéóôç ÷ñÞóç áêôéíïãñáöéþí
� Óõ÷íÜ óõìðôùìáôéêÞ äéÜãíùóç ôùí áóèåíþí ÷ùñßò

åñãáóôçñéáêÞ åðéâåâáßùóç
� Áðïõóßá óõóôçìáôéêÞò áíáæÞôçóçò ôçò íüóïõ óå

ïìÜäåò õøçëïý êéíäýíïõ
ÁÅÈ
Âáóßæåôáé óå ìéá áðëÞ, ïéêïíïìéêÞ êáé áîéüðéóôç

ìÝèïäï êáé óõãêåêñéìÝíá:
� ÅîÝôáóç ôñéþí äåéãìÜôùí ðôõÝëùí
� ÐåñéïñéóìÝíç ÷ñÞóç áêôéíïãñáöéþí
� ÁõóôçñÜ ðåñéïñéóìÝíç óõìðôùìáôéêÞ äéÜãíùóç.

ÊÁÔÇÃÏÑÉÏÐÏÉÇÓÇ ÁÓÈÅÍÙÍ ÃÉÁ ÈÅÑÁÐÅÉÁ

Ìç ÁÅÈ
Óõ÷íÜ ðôù÷Þ. Ùò áðïôÝëåóìá, ôá ðáñáêÜôù äåí êá-

èïñßæïíôáé óáöþò:
� ÓáöÞò íüóçóç áðü öõìáôßùóç

Ðßíáêáò 1. Ôå÷íéêÝò, ëïãéóôéêÝò, ëåéôïõñãéêÝò êáé ðïëéôéêÝò
üøåéò ôçò ÁÅÈ

Ôå÷íéêÝò

� ÄéÜãíùóç ôùí íÝùí ðåñéðôþóåùí
� ÔõðïðïéçìÝíç âñá÷ý÷ñïíç èåñáðåßá
� ÁÅÈ ôïõëÜ÷éóôïí ãéá ôçí áñ÷éêÞ öÜóç ôçò èåñáðåßáò
� ÊáôáãñáöÞ êáé áíáöïñÜ ôçò ðñïüäïõ ôçò èåñáðåßáò
ËïãéóôéêÝò

� Ðáñï÷Þ ðïéïôéêþí öáñìÜêùí óôïõò áóèåíåßò
� ÅñãáóôÞñéá ãéá ìéêñïóêïðéêÞ åîÝôáóç ôùí ðôõÝëùí
� Åðßâëåøç êáé åêðáßäåõóç ôïõ õãåéïíïìéêïý ðñïóùðéêïý
ËåéôïõñãéêÝò

� Åëáóôéêüôçôá óôçí åöáñìïãÞ ôùí ôå÷íéêþí èåìÜôùí

� Ôýðïò/Ýêôáóç ôçò íüóïõ
� Ìïëõóìáôéêüôçôá
� Êáôçãïñßá èåñáðåßáò.

ÁÅÈ
ÁõóôçñÞ, êáèïñßæïíôáò óáöþò ôá ðáñáêÜôù:

� Ôýðïò (ðíåõìïíéêÞ/åîùðíåõìïíéêÞ)
� SS+ Þ SS-
� Êáôçãïñßá èåñáðåßáò: Ðñþôç öïñÜ Þ åðáíÜëçøç

(õðïôñïðÞ, äéáêïðÞ áãùãÞò, ÷ñüíéá áðïôõ÷ßá).

ÈÅÑÁÐÅÉÁ

Ìç ÁÅÈ
� ÅîáôïìéêåõìÝíç, óõ÷íÜ áêáôÜëëçëç Þ áíåðáñêÞò

ãéá êÜðïéïõò áóèåíåßò
� ¼÷é Üìåóá åðéôçñïýìåíç èåñáðåßá êáé ðôù÷Þ óõì-

ìüñöùóç áóèåíþí
� Óõ÷íÜ ðåñéïñßæåôáé óå íïóïêïìåßá áóôéêþí êÝíôñùí

ìå äýóêïëç ðñüóâáóç
� ¼÷é äïìçìÝíç- ÷ùñßò åëáóôéêüôçôá êáé ðñïóáñìï-

ãÞ óå åéäéêÝò áíÜãêåò ôùí áóèåíþí
ÁÅÈ

� ÔõðïðïéçìÝíá óêåõÜóìáôá êáôÜëëçëá ãéá êÜèå
ôýðï

� ¢ìåóá åðéôçñïýìåíç èåñáðåßá áðü êáôÜëëçëá åê-
ðáéäåõìÝíï ðñïóùðéêü, åêðáßäåõóç áóèåíþí

� Ôá öÜñìáêá ìðïñïýí íá ëáìâÜíïíôáé çìåñçóßùò Þ
3x/åâäïìÜäá

� Ç èåñáðåßá ìðïñåß íá ÷ïñçãåßôáé óå êÜðïéï êÝíôñï
õãåßáò, óôï óðßôé ôïõ áóèåíÞ Þ óå êÜðïéï Üëëï ÷þñï.
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ÅËÅÃ×ÏÓ ÁÐÏÔÅËÅÓÌÁÔÉÊÏÔÇÔÁÓ

Ìç ÁÅÈ
� ÁôïìéêÝò ðëçñïöïñßåò åßíáé óõíÞèùò äéáèÝóéìåò,

áëëÜ óõ÷íÜ äåí ÷ñçóéìïðïéïýíôáé êáé äåí áíáëýï-
íôáé

� ÓõãêåíôñùôéêÝò ðëçñïöïñßåò óðÜíéá åßíáé äéáèÝóé-
ìåò
ÁÅÈ

� ÊáôáãñáöÞ áôïìéêþí ðëçñïöïñéþí
� ÐÜíôá äéáèÝóéìá óõãêåíôñùôéêÜ óôïé÷åßá, ôá ïðïßá

âïçèïýí óôçí áîéïëüãçóç ôçò ðñïüäïõ.

ÐÁÑÁÊÏËÏÕÈÇÓÇ ÈÅÑÁÐÅÉÁÓ

Ìç ÁÅÈ
� ÓõíÞèùò äåí ãßíåôáé Þ åßíáé ìç óõóôçìáôéêÞ
� Óõ÷íÜ âáóßæåôáé óôçí áêôéíïãñáößá ðïõ åßíáé áêñé-

âÞ ìÝèïäïò
� Êýñéïò äåßêôçò åßíáé ç óõììüñöùóç ôïõ áóèåíÞ
� ÓõíÞèùò äåí êáôáãñÜöïíôáé ôá óçìåßá ðïõ âñßóêï-

íôáé ïé áóèåíåßò êáé åßíáé áäýíáôç ç áíåýñåóç êáé ç
åðáíåîÝôáóÞ ôïõò
ÁÅÈ

� ÓõóôçìáôéêÞ óå ðåñéå÷üìåíï êáé óå êáèïñéóìÝíá
÷ñïíéêÜ äéáóôÞìáôá

� Âáóßæåôáé óôç ìéêñïóêïðéêÞ åîÝôáóç ôùí ðôõÝëùí
ðïõ åßíáé öôçíÞ ìÝèïäïò

� Êýñéïò äåßêôçò åßíáé ç Ýêâáóç ôïõ áóèåíÞ (ßáóç/
ïëïêëÞñùóç èåñáðåßáò)

� ÊáôáãñÜöåôáé ç äéåýèõíóç ôïõ áóèåíÞ þóôå íá åß-
íáé äõíáôÞ ç ðñïóÝããéóç êáé ç åðáíåîÝôáóÞ ôïõ áí
ï ßäéïò äåí ðáñïõóéáóôåß.

ÁÐÏÔÅËÅÓÌÁÔÁ

Ìç ÁÅÈ
� ÌéêñÜ ðïóïóôÜ åðéôõ÷ßáò ôçò áãùãÞò óôéò ðåñéóóü-

ôåñåò ðåñéðôþóåéò
� Áíáîéüðéóôåò ðëçñïöïñßåò ãéá ôá áðïôåëÝóìáôá
� ÌåãÜëï êüóôïò
� ÁõîçìÝíïò áñéèìüò ÷ñüíéùí ìç éÜóéìùí ðåñéðôþ-

óåùí
� Áíôï÷Þ óôá öÜñìáêá.

ÁÅÈ
� Õøçëüò ñõèìüò áñíçôéêïðïßçóçò ôùí ðôõÝëùí óôï

ôÝëïò ôçò áñ÷éêÞò öÜóçò ôçò áãùãÞò

� ÕøçëÜ ðïóïóôÜ ßáóçò
� Ìåßùóç ÷ñüíéùí ðåñéóôáôéêþí
� Ðñüëçøç áíôï÷Þò óôá öÜñìáêá.

ÐÁÑÏ×Ç ÖÁÑÌÁÊÙÍ

Ìç ÁÅÈ
� Óõ÷íÜ áêáíüíéóôç, ÷ùñßò óýóôçìá ðïõ íá åðéâå-

âáéþíåé ôç óùóôÞ ðïóüôçôá ãéá üëïõò ôïõò áóèåíåßò
� ÁìöéóâçôÞóéìç ðïéüôçôá öáñìÜêùí óå ðïëëÝò ðå-

ñéðôþóåéò
ÁÅÈ

� ÊáíïíéêÞ, áîéüðéóôç ðáñï÷Þ ãéá üëïõò ôïõò áóèå-
íåßò

� ÁðëÞ äéáäéêáóßá ðïõ ðñïâëÝðåé ôéò áíÜãêåò ãéá ôïí
åðüìåíï ÷ñüíï

� Êáëýôåñç ðïéüôçôá öáñìÜêùí

ÅÑÃÁÓÔÇÑÉÁÊÏÉ ÅËÅÃ×ÏÓ

Ìç ÁÅÈ
� Óõ÷íÜ áíáêñéâÞ áðïôåëÝóìáôá ÷ùñßò íá áêïëïõèïý-

íôáé êáíüíåò áóöáëåßáò
� Ìç ôõðïðïéçìÝíç åñãáóßá ìå ðïéêßëëïõóá ðïéü-

ôçôá áðïôåëåóìÜôùí
ÁÅÈ
Ç åöáñìïãÞ êáôåõèõíôÞñéùí ãñáììþí åîáóöáëßæåé:

� ÓõóôçìáôéêÞ, ôõðïðïéçìÝíç ðñáêôéêÞ ðïõ åîáóöá-
ëßæåé åðáíáëÞøéìá êáé áîéüðéóôá áðïôåëÝóìáôá

� Ðïéüôçôá åëÝã÷ïõ
� ÁóöÜëåéá
� Åêðáßäåõóç

ÊÁÔÁÃÑÁÖÇ ÔÇÓ ÖÕÌÁÔÉÙÓÇÓ

Ìç ÁÅÈ
Ìðïñåß íá õðÜñ÷åé. ÓõíÞèùò áðïôåëåßôáé áðü:

� Ðëçñïöïñßåò ãéá äéÜöïñïõò áóèåíåßò
� Ìç óõóôçìáôéêÞ êáôáãñáöÞ ðëçñïöïñéþí ãéá ôïí

ôýðï ôçò öõìáôßùóçò, ôï áðïôÝëåóìá ôçò èåñáðåßáò
êáé ôçí ðñüïäï ôïõ áóèåíÞ
ÁÅÈ
ÕðÜñ÷åé ðÜíôá êáé åðéôñÝðåé óõóôçìáôéêÞ áíÜëõ-
óç. ÐåñéëáìâÜíåé:

� Ôá Üôïìá ðïõ áñ÷ßæïõí èåñáðåßá
� ÁôïìéêÞ ðñüïäï ãéá êÜèå áóèåíÞ
� ÓõóôçìáôéêÞ ðáñáêïëïýèçóç óå ôáêôÜ ÷ñïíéêÜ äéá-

óôÞìáôá
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ÊÑÁÔÉÊÇ ÌÅÑÉÌÍÁ

Ìç ÁÅÈ
� ÓõíÞèùò áðïõóéÜæåé åðåéäÞ èåùñåßôáé åêôüò ôùí

ïñßùí ôùí õðçñåóéþí õãåßáò
� Ç åðéêïéíùíßá âáóßæåôáé êõñßùò óôïõò áóèåíåßò,

áãíïþíôáò ôçí ðïëéôéêÞ
ÁÅÈ

� ÐïëéôéêÞ Þ ïéêïíïìéêÞ åíßó÷õóç åßíáé áðáñáßôçôç
� Ç óõìðáñÜóôáóç êáé ç êïéíùíéêÞ êéíçôïðïßçóç èåù-

ñåßôáé âáóéêÞ

ÅÖÁÑÌÏÃÇ ÔÇÓ ÁÅÈ

ÕðÜñ÷ïõí ôñåéò öÜóåéò óôçí åöáñìïãÞ ôçò ÁÅÈ: ç
öÜóç åöáñìïãÞò ðéëïôéêïý ó÷åäßïõ, ç öÜóç åîÜðëù-
óçò êáé ç öÜóç äéáôÞñçóçò. Ïé äéáöïñåôéêÝò öÜóåéò
åöáñìïãÞò ôçò ÁÅÈ áðáéôïýí äéáöïñåôéêÞ Ýìöáóç óôéò
ôå÷íéêÝò, ëïãéóôéêÝò êáé ëåéôïõñãéêÝò üøåéò ôçò óôñáôç-
ãéêÞò. Ôï ðéëïôéêü óôÜäéï äßíåé Ýìöáóç óôéò ôå÷íéêÝò êáé
ëåéôïõñãéêÝò üøåéò. Ôï óôÜäéï åîÜðëùóçò äßíåé Ýìöá-
óç óôç ëïãéóôéêÞ üøç. Ôï óôÜäéï äéáôÞñçóçò äßíåé Ýì-
öáóç êáé óôéò ôñåéò üøåéò, êáé åðéðëÝïí ðåñéëáìâÜíåé
êáé ôç óõíå÷éæüìåíç êñáôéêÞ ìÝñéìíá áðü ôéò åêÜóôïôå
êõâåñíÞóåéò.

ÁÅÈ ÓÔÉÓ ×ÙÑÅÓ ÌÅ ×ÁÌÇËÇ ÓÕ×ÍÏÔÇÔÁ ÅÌÖÁÍÉ-
ÓÇÓ ÔÇÓ ÖÕÌÁÔÉÙÓÇÓ

Ïé ðëÝïí âéïìç÷áíïðïéçìÝíåò ÷þñåò ìðïñïýí íá
äéáèÝóïõí ðåñéóóüôåñï áíèñþðéíï äõíáìéêü, ôå÷íéêÞ
õðïäïìÞ êáé ïéêïíïìéêïýò ðüñïõò ãéá ôçí õãåßá áð' ü,ôé
ïé áíáðôõóóüìåíåò ÷þñåò. Ó' áõôÝò ôéò ÷þñåò, ç óõ÷íü-
ôçôá åìöÜíéóçò ôçò ÔÂ åßíáé ãåíéêÜ ðïëý ÷áìçëüôåñç
êáé ï åôÞóéïò êßíäõíïò ìüëõíóçò ôïõ ãåíéêïý ðëçèõóìïý
åßíáé ÷áìçëüò. Åßíáé üìùò áðáñáßôçôï íá åîáóöáëßæå-
ôáé êáé ðÜëé Ýíá óýóôçìá åëÝã÷ïõ ôçò öõìáôßùóçò óå
üëá ôá åðßðåäá, ðñïóáñìïóìÝíï óôéò åêÜóôïôå áíÜãêåò
êÜèå ÷þñáò.

Ó' áõôÝò ôéò ÷þñåò, ç ðëåéïíüôçôá ôùí íÝùí ðåñéðôþ-
óåùí ÔÂ ôõðéêÜ åìöáíßæïíôáé óôïõò çëéêéùìÝíïõò, óå
ïìÜäåò õøçëïý êéíäýíïõ êáé óå íÝïõò åíÞëéêåò ïé ïðïßïé
Ý÷ïõí ìåôáíáóôåýóåé áðü ÷þñåò üðïõ åíäçìåß ç ÔÂ. Óå
ìåñéêÝò ÷þñåò ôï ðïóïóôü ôçò ÔÂ óôïõò ìåôáíÜóôåò
áíÝñ÷åôáé óôï 50-70%. Óôéò ÷þñåò áõôÝò, üðïõ õðÜñ÷åé

Þäç óõãêåêñéìÝíç ðïëéôéêÞ ãéá ôïí Ýëåã÷ï ôçò ÔÂ êáé
ëåéôïõñãåß éêáíïðïéçôéêÜ, èá ðñÝðåé íá åöáñìüæïíôáé
êÜðïéåò óõìðëçñùìáôéêÝò ðáñåìâÜóåéò óôï êáèÝíá áðü
ôá 5 âáóéêÜ óçìåßá ðïõ Ý÷åé ðñïôåßíåé ï WHO ãéá ôçí
ÁÅÈ. ÁõôÜ åßíáé áíôßóôïé÷á:
1. ÊñáôéêÞ ìÝñéìíá ãéá ôïí Ýëåã÷ï ôçò ÔÂ ìå óêïðü

ôçí åîÜëåéøç. ÓõãêåêñéìÝíá, ðåñéëáìâÜíåé:
� Íïìéêü ðëáßóéï ðïõ ðåñéëáìâÜíåé íüìïõò ãéá
õðï÷ñåùôéêÞ êïéíïðïßçóç, óõãêåíôñùôéêÞ áíÜëõóç
ôùí áðïôåëåóìÜôùí ôçò èåñáðåßáò êáé öáñìáêåõôé-
êÞ ðïëéôéêÞ
� ÐïëéôéêÞ ãéá ôïí Ýëåã÷ï ôçò ÔÂ ðïõ âáóßæåôáé óå
óõìöùíßá ôùí ôïðéêþí áñ÷þí ìå ôéò áñìüäéåò õðç-
ñåóßåò
� Äçìéïõñãßá åíüò éêáíïðïéçôéêïý äéêôýïõ ãéá ôïí
Ýëåã÷ï ôçò ÔÂ ðïõ åîáóöáëßæåé ôå÷íéêÞ ïñãÜíùóç
óå åèíéêü åðßðåäï êáé åêðáéäåõìÝíï áíèñþðéíï äõ-
íáìéêü óå êáôþôåñá åðßðåäá.

2. Óôï ãåíéêü ðëçèõóìü, áíß÷íåõóç ôçò ÔÂ óôïõò óõ-
ìðôùìáôéêïýò áóèåíåßò. ÁõôÞ åðéôõã÷Üíåôáé ìå:
� ̧ ëåã÷ï ôùí ïìÜäùí õøçëïý êéíäýíïõ.
� Åðéâåâáßùóç ôçò äéÜãíùóçò ìå êáëëéÝñãåéá
� ̧ ëåã÷ï äñáóôéêüôçôáò ôùí öáñìÜêùí åéäéêÜ óå
ðåñéðôþóåéò ýðïðôåò ãéá öáñìáêåõôéêÞ áíôï÷Þ.
� Ðñüëçøç ôçò åîÜðëùóçò ðåñéïñßæïíôáò ôçí ðçãÞ
ìüëõíóçò êáé ôçí åðáöÞ

3. ÁÅÈ ãéá ðåñéóóüôåñï áðü ôïõò ðñþôïõò äýï ìÞíåò
ãéá ôéò ïìÜäåò õøçëïý êéíäýíïõ êáé óå ðåñéï÷Ýò ìå
÷áìçëïýò ñõèìïýò ßáóçò. ÁõôÞ ðåñéëáìâÜíåé:
� ÅîåéäéêåõìÝíç èåñáðåßá ãéá ôçí áíèåêôéêÞ ÔÂ.
� ×ïñÞãçóç ÷çìåéïðñïöýëáîçò óå áõôïýò ðïõ ìï-
ëýíèçêáí ðñüóöáôá êáé óå êÜðïéåò ïìÜäåò õøçëïý
êéíäýíïõ (HIV+)

4. Ñýèìéóç ôùí áíôéöõìáôéêþí öáñìÜêùí, ÷ïñÞãçóç
ôùí öáñìÜêùí äåýôåñçò ãñáììÞò ìüíï óå åîåéäéêåõ-
ìÝíá êÝíôñá

5. ÐáñáôÞñçóç ðïõ âáóßæåôáé óå Ýíá åíéáßï óýóôçìá
áíáöïñÜò êáé óõãêåêñéìÝíá:
� ÊáëëéÝñãåéá êáé ìéêñïóêïðéêÞ åîÝôáóç ðôõÝëùí
ãéá ôïí Ýëåã÷ï ôçò áðïôåëåóìáôéêüôçôáò ôçò áãù-
ãÞò
� Áíáãíþñéóç ôçò áíôï÷Þò óôá öÜñìáêá
� ¸ãêõñç êáé ðïéïôéêÞ êáôáãñáöÞ ôùí óôïé÷åßùí
ðïõ ðñïêýðôïõí
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íü ïéêïíïìéêü ðñïûðïëïãéóìü ðïõ íá åîáóöáëßæåé
óôïõò áóèåíåßò åýêïëç ðñüóâáóç ãéá åñãáóôçñéá-
êü Ýëåã÷ï, äùñåÜí ÷ïñÞãçóç ôùí êáôÜëëçëùí öáñ-
ìÜêùí êáé óõóôçìáôéêÞ ðáñáêïëïýèçóç êáé êáôá-
ãñáöÞ ôçò Ýêâáóçò ôïõ ðñïãñÜììáôïò óå üëá ôá
åðßðåäá.

2) Óôï äåóìü ðïõ áíáðôýóóåôáé ìåôáîý ôïõ áóèåíÞ êáé
ôïõ öïñÝá õãåßáò. Áõôü ðñïûðïèÝôåé üôé ï áóèåíÞò
åßíáé ôï êýñéï ìÝëçìá ó' áõôÞ ôçí ðåñßðôùóç êáé üôé
ôï ðñüãñáììá ðåñéóôñÝöåôáé ãýñù áð' áõôüí. ÐñÝ-
ðåé íá ðñïóáñìüæåôáé óôéò éäéáéôåñüôçôåò ôïõ êáé íá
ôïõ ðáñÝ÷åé ôçí ÁÅÈ óôï óðßôé, ôç äïõëåéÜ Þ óå Üëëï
÷þñï ðïõ åðéèõìåß ï ßäéïò, ìå óåâáóìü, áíï÷Þ êáé
ôÞñçóç ôïõ éáôñéêïý áðüññçôïõ. Åðßóçò áðü ôçí
ðëåõñÜ ôïõ éáôñéêïý ðñïóùðéêïý ðñïûðïèÝôåé áöå-
íüò åîïéêåßùóç ìå ôá öÜñìáêá êáé ôïí ôñüðï ÷ïñÞ-
ãçóÞò ôïõò (short course Þ intermittent) êáé áöåôÝ-
ñïõ ðáñï÷Þ êéíÞôñùí ðïõ íá äéáóöáëßæïõí ôç äéá-
ðñïóùðéêÞ ó÷Ýóç ãéáôñïý- áóèåíÞ. Áõôü ìðïñåß íá
áðáéôåß åíáó÷üëçóç ôïõ öïñÝá õãåßáò ðÝñáí ôïõ
êáèïñéóìÝíïõ ùñáñßïõ åñãáóßáò, åðéðëÝïí åðéóêÝ-
øåéò ðñïêåéìÝíïõ íá åíôïðéóôåß êáé íá óõíåôéóôåß
Ýíáò ìç óõíåñãÜóéìïò áóèåíÞò. Åðßóçò ï öïñÝáò
õãåßáò èá ðñÝðåé íá åßíáé åêðáéäåõìÝíïò íá áíôéìå-
ôùðßóåé äýóêïëåò êáôáóôÜóåéò üðùò åðéèåôéêüôçôá,
óùìáôéêÞ âßá Þ áðñïèõìßá ãéá óõíåñãáóßá. Ó' áõôü
ôï óçìåßï áîßæåé íá ôïíéóôåß üôé ï öïñÝáò õãåßáò äåí
åßíáé êáô' áíÜãêç éáôñüò. Ðñüêåéôáé óõíÞèùò ãéá
íïóçëåõôÞ Þ åðéóêÝðôç õãåßáò, áëëÜ óå áñêåôÝò ðå-
ñéðôþóåéò äåí ðñüêåéôáé êáí ãéá éáôñéêü Þ ðáñáúá-
ôñéêü ðñïóùðéêü áëëÜ ãéá Üôïìá ôá ïðïßá ìÝóù äéá-
öüñùí öïñÝùí êáé ïñãáíþóåùí Ý÷ïõí åêðáéäåõôåß
êáôÜëëçëá þóôå íá áóêÞóïõí ôï óçìáíôéêüôåñï
ñüëï óôá ðñïãñÜììáôá ÁÅÈ.
Èá ðñÝðåé åðßóçò ôï ðñüãñáììá ðïõ åöáñìüæåôáé

íá äéáèÝôåé áðëïýò, óáöþò êáèïñéæüìåíïõò äåßêôåò ðïõ
èá ïñßæïõí ôçí êáêÞ óõíåñãáóßá ôïõ áóèåíïýò êáé èá
ðñïâëÝðïõí åíáëëáêôéêïýò ôñüðïõò áíôéìåôþðéóçò ôùí
áóèåíþí áõôþí ðñßí êáôáëÞîïõí óå áðïôõ÷ßá ôçò èå-
ñáðåßáò, êáôáóôïýí ðïëõáíèåêôéêïß êáé ãßíïõí ìåôá-
äïôéêïß ãéá ôï óôåíü ôïõò ðåñéâÜëëïí (ð.÷. õðï÷ñåùôé-
êüò åãêëåéóìüò óå íïóçëåõôéêü ßäñõìá). Óå äéÜöïñåò
ìåëÝôåò Ý÷åé ðåñéãñáöåß ìÝ÷ñé êáé åðéâïëÞ íïìéêþí
êõñþóåùí óå ôÝôïéïõò áóèåíåßò.

ÔÝëïò, êáèïñéóôéêÞ óçìáóßá ãéá ôïí åðéôõ÷çìÝíï

ÓÕÍÇÈÇ ÁÉÔÉÁ ÁÐÏÔÕ×ÉÁÓ ÔÇÓ ÁÅÈ

ÐáñÜ ôéò áëëçëïóõãêñïõüìåíåò êáôÜ êáéñïýò áðü-
øåéò, öáßíåôáé üôé óõíïëéêÜ, áí õðïëïãéóôïýí üëïé ïé
ðáñÜãïíôåò, ç ÁÅÈ õðåñÝ÷åé Ýíáíôé Üëëùí åöáñìïæü-
ìåíùí ìåèüäùí ãéá ôïí Ýëåã÷ï ôçò öõìáôßùóçò. Äåí åß-
íáé üìùò óðÜíéï öáéíüìåíï äéÜöïñá ðñïãñÜììáôá
ÁÅÈ áíÜ ôïí êüóìï íá áðïôõã÷Üíïõí. ÓõíÞèåéò ëüãïé
ãéá ôïõò ïðïßïõò ìðïñåß íá óõìâáßíåé áõôü åßíáé:
� Ôï ðñüãñáììá íá ðåñéëáìâÜíåé ìüíï åðßâëåøç ëÞ-

øçò ôùí öáñìÜêùí êáé ü÷é Üëëïõ åßäïõò ðáñåìâÜ-
óåéò, üðùò áõôÝò ðïõ ðåñéãñÜöïíôáé áðü ôïí WHO
(êñáôéêÞ ìÝñéìíá, åñãáóôçñéáêü Ýëåã÷ï, äùñåÜí
öÜñìáêá, óýóôçìá áíáöïñÜò êáé êáôáãñáöÞò, Üëëá
êßíçôñá üðùò äéåõêüëõíóç ìåôáêßíçóçò ôùí áóèå-
íþí, ðáñï÷Þ ôñïöÞò ê.ëð.)

� Ìç åîïéêåßùóç ôùí öïñÝùí õãåßáò ìå ôïõò ôñüðïõò
÷ïñÞãçóçò ôçò èåñáðåßáò (short course, intermittent)

� ÊáêÞ äéáðñïóùðéêÞ ó÷Ýóç ìåôáîý ãéáôñïý-áóèåíÞ
� Éäéáßôåñá ÷áñáêôçñéóôéêÜ ôùí áóèåíþí óôïõò

ïðïßïõò áðåõèýíåôáé ç ÁÅÈ üðùò ÷áìçëü êïéíùíé-
êïïéêïíïìéêü status, áóèåíåßò Üóôåãïé Þ áëêïïëéêïß.
Áõôïß Ý÷ïõí áõîçìÝíç ðéèáíüôçôá ìç óõììüñöùóçò
êáé áðïôõ÷ßáò ôçò Ýêâáóçò ôïõ ðñïãñÜììáôïò.

ÓÕÌÐÅÑÁÓÌÁÔÁ

Öáßíåôáé üôé ç ÁÅÈ åßíáé ï ìüíïò ôñüðïò èåñáðåßáò
ç ïðïßá ìáêñïðñüèåóìá åîáóöáëßæåé êáëýôåñç óõììüñ-
öùóç ôùí áóèåíþí, ïëïêëÞñùóç ôçò èåñáðåßáò ìå áñ-
íçôéêïðïßçóç ôùí ðôõÝëùí, ðñüëçøç åìöÜíéóçò ôçò ðï-
ëõáíèåêôéêÞò öõìáôßùóçò, Ýãêáéñç áíß÷íåõóç êáé áíôé-
ìåôþðéóç ôùí ðáñåíåñãåéþí áðü ôá öÜñìáêá, êáé üëá
áõôÜ ìå ðïëý ìéêñüôåñï êüóôïò áí ðñïçãçèåß Ýíáò óù-
óôüò ó÷åäéáóìüò áðü ôéò õðçñåóßåò õãåßáò. ÌåëÝôåò óå
äéÜöïñåò ðüëåéò üðïõ Ý÷åé åöáñìïóôåß êáèïëéêÜ ç
ÁÅÈ, üðùò ç Í. Õüñêç êáé ç Âáëôéìüñç, ôï áðïäåé-
êíýïõí. Ðáñ' üëá, áõôÜ óÞìåñá ïé ðåñéóóüôåñïé áóèå-
íåßò ìå öõìáôßùóç óå üëï ôïí êüóìï äåí ëáìâÜíïõí
ÁÅÈ.

¼ìùò ç ÁÅÈ äåí åßíáé ðáíÜêåéá. Óôéò ðåñéðôþóåéò
ðïõ Ý÷åé åöáñìïóôåß êáé Ý÷åé ðåôý÷åé áõôü ïöåßëåôáé:
1) Óôï ãåãïíüò üôé ç ÁÅÈ åßíáé ìüíïí Ýíá óêÝëïò áðü

Ýíá ïëïêëçñùìÝíï ðñüãñáììá åëÝã÷ïõ ôçò ÔÂ, ôï
ïðïßï íá åßíáé åõÝëéêôï, Üñôéá ó÷åäéáóìÝíï, ìå éêá-
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Ýëåã÷ï ôçò öõìáôßùóçò åßíáé êáé ç Ýíôáîç ðñïãñáììÜ-
ôùí ðñüëçøçò óôï ó÷åäéáóìü ôïí õðçñåóéþí õãåßáò.
Åßíáé áðáñáßôçôç ç âåëôßùóç ôùí åìâïëßùí þóôå íá
ðáñÝ÷ïõí ðñüëçøç ãéá ôçí ìüëõíóç êáé ôç íüóçóç. Èá
ðñÝðåé íá åîáðëùèåß ç ÷ïñÞãçóç ÷çìåéïðñïöýëáîçò óå
ïñéóìÝíåò ïìÜäåò ôïõ ðëçèõóìïý ìå áõîçìÝíï êßíäõíï
íá áðïêôÞóïõí åíåñãü ÔÂ ìåôÜ áðü ìüëõíóç ìå ôï ìõ-
êïâáêôçñßäéï. ÓçìáíôéêÞ åßíáé êáé ç åìðëïêÞ êáé óõ-
íåñãáóßá ìç êõâåñíçôéêþí ïñãáíþóåùí óôçí åíáó÷ü-
ëçóç ìå ôïí Ýëåã÷ï ôçò ÔÂ. Ãéá ðáñÜäåéãìá, èñçóêåõ-
ôéêÝò ïñãáíþóåéò, êïéíùíéêÝò ïìÜäåò, ïìÜäåò õðïóôÞ-
ñéîçò áóèåíþí ìå ÷ñüíéá ðñïâëÞìáôá (HIV+, áëêïï-
ëéêïß, íåöñïðáèåßò) ìðïñïýí íá åêðáéäåõèïýí êáé íá
óõììåôÝ÷ïõí óôá ðñïãñÜììáôá ÁÅÈ, íá åðéôçñïýí ôç
ëÞøç ôùí áíôéöõìáôéêþí öáñìÜêùí êáé íá ðáñÝ÷ïõí
øõ÷ïêïéíùíéêÞ õðïóôÞñéîç.

¼óïí áöïñÜ ôçí ÅëëÜäá, äåí õðÜñ÷åé ó÷åôéêÞ âé-
âëéïãñáößá, êáé ðáñÜ ôï ãåãïíüò üôé ôá ðïóïóôÜ åðéôõ-
÷ßáò óôç èåñáðåßá åßíáé éêáíïðïéçôéêÜ, èá åß÷å íüçìá
ç åöáñìïãÞ ôçò ÁÅÈ óå ðåñéðôþóåéò áóèåíþí ìå êáêÞ
óõíåñãáóßá ãéá ôç ëÞøç ôçò áãùãÞò ôïõò, Þ áðåõèåßáò
óå óõãêåêñéìÝíåò ïìÜäåò õøçëïý êéíäýíïõ (öõëáêÝò,
ôïîéêïìáíåßò, ìåôáíÜóôåò ê.ëð.).
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INTRODUCTION

When the nose and the upper airways are bypassed due to a tracheos-
tomy or endotracheal tube, the normal function of heating and humidify-
ing of the inspired gases is altered. Therefore in these situations a correct
heating and humidification of inspired gases is mandatory. The goal of any
heating and humidification system is to provide inspired gases with a water
content similar to that usually provided by the nose or the upper airways.

PHYSICAL BACKGROUND

The water present as vapor in a gas mixture is defined humidity. The
maximal amount of water vapor that can be held by a gas mixture directly
depends on the temperature of the gas1. When a gas mixture holds all the
water vapor that is capable to, is defined as "saturated".

AH is the mass of water vapor held in a given volume of gas at a partic-
ular temperature (mg/L or g/m^3) (i.e, at 100% of RH for 32°C, AH is 36
mg/L while for 37°C AH is 44 mg/L).

RH is the ratio between the actual amount of water vapor and the max-
imal capacity of water vapor for the same temperature (i.e., at 32°C with
50% of RH, AH is 18 mg/L).

PHYSIOLOGICAL BACKGROUND

Not intubated patients breathing ambient air

The standard ambient air has a temperature of 22°C, with RH of 50%
and AH of 10 mg/L while the alveolar air usually has a temperature of
37°C, with RH of 100% and AH of 44 mg/L. During inspiration the gases
are progressively heated and humidified along the nose and the upper air-
ways, until they are fully saturated at the body temperature. In table 1 the
different values of temperature, RH and AH of the inspired and expired
gases in not intubated patients breathing ambient air are presented.

1D. Chiumello,
2P. Pelosi,
3A. Candiani,
1N. Bottino,
2M. Aspesi,
2P. Severgnini,
1L. Gattinoni
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tration (FIO2) (i.e., for FIO2 of 21% AH is 5.2±1.2 mg/
L, for FIO2 of 50% AH is 4.1±0.9 mg/L and for FIO2 of
100% AH is 3.6±0.6 mg/L) and thus the real problem
with the medical gases is not the temperature but the
poor content of moisture, strongly dependent on the FIO2

used4.
In the intubated patients breathing not conditioned

medical gases, similar levels of temperature, compared to
physiological conditions, are present at the carina but with
a marked reduction in RH (table 2). This is due to the fact
that the endotracheal tube allows the heat exchange but is
not able to provide more than 3-4 mg/L of AH as previ-
ously condensed during the expiratory phase.

In this condition the ISB is markedly shifted towards
the alveoli. In fact, in intubated patients, there is a re-
versal in the humidity deficit compared to not intubated
patients. The upper carina humidity (i.e., endotracheal
tube plus lower trachea) deficit is around 5 mg/L while
the lower carina humidity deficit is around 34 mg/L. This
suggests that the majority of humidification during in-
spiration is provided by the lower airways, which are not
physiologically appropriate to condition the gases.

Thus, the most important problem in intubated pa-
tients breathing not conditioned medical gases is not the
heat and water losses, but on the contrary, the shift of
ISB towards anatomical zone not specified to condition
the inspired gases.

INADEQUATE CONDITIONING

Heat loss

The heat loss from the upper airways is due to the

The point of the airways at which the inspired gases
reach the body temperature (i.e., 37°C) and 100% of RH
is called the Isothermic Saturation Boundary (ISB)1.
Normally the ISB is 5-6 cm below the carina and after
this point the inspired gases do not further change tem-
perature and humidity.

The position of the ISB can change according to the
volume, temperature and AH of the inspired gases2. The
ISB never reaches the bronchioles or alveoli in physio-
logical conditions3. However during severe hyperventi-
lation in extreme cold and dry conditions the ISB can
shift towards alveoli4.

The difference between the alveolar and ambient air
water content is called the humidity deficit1. Usually the
humidity deficit above the carina (i.e, carina AH minus
airway opening AH) is around 27 mg/L while the humid-
ity deficit below the carina (i.e., alveoli AH minus carina
AH) is around 7 mg/L. This suggests that the majority of
humidification during inspiration is provided by the up-
per airways.

During expiration, the gases leaving the alveoli are
cooled and lose heat and humidity until they reach a tem-
perature of around 33°C, maintaining 100% of RH (i.e,
AH of 37 mg/L).

Intubated patients breathing medical gases

Contrary to common knowledge, the inspired medi-
cal gases are not cold and fully dry. In fact we have evi-
dence that the temperature of the medical gases deliv-
ered by mechanical ventilation are usually around 20-
25°C. However the AH ranges between 3 and 10 mg/L
and inversely depends on the inspired oxygen concen-

Table 1. Values of temperature, relative humidity and absolute
humidity of the inspired (I) and expired gases (E) at the different
anatomic points in not intubated patients breathing ambient air

Relative Absolute
Temperature humidity humidity

°C (%) (mg/L)
Site I E I E I E

Airway opening 22 33 50 100 10 37
Pharynx 30 34 90 100 30 40
Upper trachea 33 35 92 100 36 41
Lower trachea (carina) 35 37 95 100 37 44
Alveoli 37 37 100 100 44 44

Table 2. Values of temperature, relative humidity and absolute
humidity of the inspired (I) and expired gases (E) at the different
anatomic points in not intubated patients breathing medical gases

Relative Absolute
Temperature humidity humidity

°C (%) (mg/L)
Site I E I E I E

Airway opening 22 33 24 100 5 37
End of endotracheal tube 34 36 26 100 9 42
Lower trachea (carina) 35 37 30 100 10 44
Alveoli 37 37 100 100 44 44



63PNEUMON Number 1, Vol. 15, January - Ápril 2002

increase of temperature and humidity of the inspired
gases passing through the airways. The air has a low spe-
cific heat (1998 J/Kg) compared to the heat of vaporiza-
tion for water (2450 J/Kg), so most of the heat lost from
the upper airways is used to humidify the inspired gas-
es5. This heat loss may decrease the body temperature.
So in all the situations in which there is an impairment
of the body thermoregulation, such as prolonged sur-
gery6,7 or in critically ill patients8, an adequate condi-
tioning is strictly necessary to avoid further heat loss.

Moisture loss

The moisture loss, beside causing a substantial loss
of water from the airways9, causes a dehydration of the
nasal and the tracheobronchial mucosa10. The tracheo-
bronchial mucosa is more sensitive than the nasal mu-
cosa to dehydration and just 10 minutes of ventilation
with dry gases, are sufficient to damage the cilia func-
tion9. The most important damages are the impairment
and destruction of the mucociliary activity11, the reduc-
tion of mucous production with an increase in viscosity12

and a difficulty to cough or to expectorate13.

EXCESSIVE CONDITIONING

Heat gain

Besides heat gain due to higher inspired gas temper-
ature compared to body temperature, side effects such
as thermal injury14 or airway burns can develop15. It has
been shown that thermal injury develops when the tra-
cheal temperature is above 40°C16. So it is suggested to
always deliver gases at a temperature less than 40°C17.

Moisture gain

Breathing overhumidified gases will cause a water
deposition in the airways and can induce cellular dam-
age5. Furthermore this water deposition may mechani-
cally obstruct the small airways leading to alveolar col-
lapse16 and inactivate the pulmonary surfactant lead-
ing to further alveolar collapse18.

OPTIMAL CONDITIONING

In order to correct the humidity deficit and to avoid
the risk of an inadequate or excessive conditioning, the

heat and humidity of any gas delivered to a patient should
have the same inspiratory characteristics occurring, phys-
iologically, at the level of entry into the respiratory sys-
tem17.

There are different humidification standards for not
intubated and intubated patients breathing medical gas-
es. In not intubated patients a minimum level of AH of
10 mg/L has been suggested19, while a minimum of 3019

to 33 mg/L20 of AH has been proposed for intubated pa-
tients.

In order to choose the adequate conditioning of the
inspired gases we reasoned following the physiological
data of the inspiratory and expiratory phase (tables 1, 2).
As shown before, in the intubated patients the AH deliv-
ered by the tube itself is around 3-4 mg/L and the re-
maining part of the trachea up to the carina can deliver
another 1 mg/L. Thus the AH delivered by the endotra-
cheal tube and the lower trachea up to the carina, is
around 5 mg/L. In order to reach the physiological AH
of 37 mg/L at the carina (table 1), around 32 mg/L of
H2O should be reached at the tip of the tube (27 mg/L
directly by water of humidifier and 5 mg/L by the medi-
cal gases). This means that a mixture of gases with a tem-
perature of 31-32°C with an RH of 100% (i.e., AH of
around 32 mg/L) should be given at the tip of the tube.
The amount of water actually given by the humidifier
inversely depends on the AH of the medical gases (i.e.,
if the medical gases have AH of 3 mg/L the humidifier
will provide 29 mg/L while if the medical gases have AH
of 10 mg/L the humidifier will provide 22 mg/L).

Since the catheter mount causes a drop in gas tem-
perature, namely between 1-2°C, the temperature at the
Y piece of the ventilator circuit should be around 33-
34°C with an RH of 100%. Using this setting (endotra-
cheal tube plus the humidifier) the AH that we give to
the patient (i.e., 37 mg/L) is comparable to the amount
of AH expired (i.e., 37 mg/L).

In our opinion, heating and humidifying the inspired
gas to 37°C and 100% of RH (AH 44 mg/L), as recent-
ly proposed21, is absolutely uncorrect and possibly dan-
gerous, because in this way  an amount of AH greater
than the real needs is provided, leading to a fluid over-
load in the airways of about 70-100 ml per day, which
could cause epithelial or alveolar damage or bronchial
irritation16,17.
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HUMIDIFIERS EQUIPMENT

The ideal humidifier should enclose the properties
listed in table 3.

Heat and moisture exchangers

The passive humidifiers include the heat and mois-
ture exchanger (HME) and the HME plus an antimicro-
biological filter (HMEF)1.

The heat and moisture exchangers (HME-HMEF)
collect the heat and moisture of the expired gases "pas-
sively", and heat and humidify the inspired gases during
the successive inspiration.

Several factors may influence the gas conditioning
performance of HME-HMEF during mechanical venti-
lation, namely: 1) type of HME-HMEF (hydrophobic or
hygroscopic-hydrophobic), 2) patient temperature and
ambient temperature, 3) ventilatory settings (very high
or very low tidal volume, minute ventilation and inspira-
tory flow).

Type of HME

The initials models of HME were purely "hydropho-
bic" filters, water retention being only a physical phenom-
enon. The expired gases pass through a cool exchanger,
which provokes a condensation on the HME surface. This
happens because a gradient of temperature is created
between the two sides of the device, determined by the
temperature of the expired gases and the ambient tem-
perature.

The effectiveness of this type of HME is quite good
in heating the inspired gases but it does not provide op-
timal humidification (AH between 22-25 mg/L)22,23.

So a new version of "hygroscopic-hydrophobic" HME
was developed in which a hygroscopic unit actively binds
the water molecules present in the expired gases, thus

increasing the water content of the inspired gases and
ameliorating the humidity added to the inspired gases24.

Many studies evaluated the performance of HME in
critically ill patients. The initial studies using hydropho-
bic HMEs, reported an increase in tracheal tube occlu-
sions25,26. Subsequently several studies showed no signif-
icant differences in tube occlusions between HME and
conventional humidifier when hygroscopic-hydrophobic
HME was used22,23,27,28.

Temperature

Since HME functions due to a gradient of tempera-
ture, any gradient variation (i.e. patient or ambient) will
increase or decrease its performance26,29

Ventilatory setting

Many studies clearly showed that the hygroscopic-
hydrophobic HME provided better humidification com-
pared to hydrophobic HME22,23,27,28. Moreover, several
studies demonstrated that the hygroscopic-hydrophobic
HMEs maintained adequately humidifing capacities at
high tidal volume and minute ventilation also (up to 10
L/m)25,30. On the contrary, hydrophobic HMEs markedly
decrease their performance at high minute ventilation.

HME and respiratory mechanics

Since the HME is placed between the Y piece of the
ventilator circuit and the endotracheal tube or tracheo-
stomy, it can affect the airflow resistance31 and increase
the dead space32. The airflow resistances can increase with
the clinical use31, especially in the presence of copious
amount of secretions33 although dynamic hyperinflation
does not develop34. The additional dead space (i.e., range
50-100 ml) can eventually increase the minute ventila-
tion32 and the respiratory work35.

The use of an HME, by increasing the inspiratory
work, could affect the outcome of weaning trials in weak
patients36. However it is possible to reduce the added
respiratory work by the HME by simply increasing the
level of mechanical assistance35.

HME and antimicrobiological activity

HME's having a bacterial barrier effect (efficiency
> 99.99%) keep the ventilator circuit clean and free of
condensate, thus reducing the incidence of ventilator

Table 3. Properties of an ideal humidifier

Adequate levels of humidification
Maintenance of body temperature
Microbiological safety
Low resistance
Low dead space
Economy
Easiness to use
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circuit colonization37. However, HMEs do not reduce
tracheal colonization and ventilator associated pneu-
monia37-39.

The manufactures recommend that HME should be
changed every 24h, although many studies showed that
the hygroscopic-hydrophobic HME could be changed eve-
ry 48 h, without any adverse mechanical or microbiologi-
cal effects40,41. Moreover, a recent study demonstrated
that the same HME could be safely used for 7 continu-
ous days of mechanical ventilation in all ICU patients
with the exception of those suffering from COPD42.

Hot humidifiers

Hot high flow humidifiers (HH) are able to condi-
tion the inspired gases with RH of 100% at temperatures
similar to body temperature by heating a water bath1.
The temperature set on the HH falls along the ventila-
tor circuit and the AH reaching the patient's airway will
be lower than expected, meaning that a temperature
probe at the Y piece is essential. The thermistor has a
slow response and reflects the mean temperature of the
inspired gases, meaning that, during mechanical ventila-
tion, the temperature of the inspired gases reaching the
patient, fluctuates around the preselected value.

At present, the commercially available HH are the
passover, cascade, wick and vapor phase humidifiers43.
The simpler HH is the passover, in which the inspired
gases pass over a heated water bath. The cascade is a
"bubble humidifier", in which the inspired gases pass be-
neath the surface of the water reservoir and bubble up-
ward through a grid. The wick is similar to the cascade
humidifier, but the inspired gases pass through a cylin-
der that is lined with a wick of blotter paper. The base of
the wick is inserted in the water and the moisture heated
wick increases the RH of the inspired gases. With the

vapor phase humidifier the water is heated and the wa-
ter vapor penetrates through a hydrophobic filter to
humidify the inspired gases.

With all these devices it is very important to have a
stable and adequate level of the water in the reservoir,
to minimize the compressible gas volume and to avoid
the temperature fluctuations. To overcome these prob-
lems and also to reduce the risk of contamination the
new HH have a closed system that maintains stable  the
level of water in the reservoir.

It is important to remind that during the continuous
flow CPAP, since a bias flow rate up to 100 L/m is used,
the time of contact between the inspired dry gases and
the humidifying elements is reduced and an adequate
level of conditioning can be difficult to be reached44.

Due to the higher temperature of gases leaving the
HH, when passing through the ventilator circuit, conden-
sation will occur. This condensate in the circuit can be a
reservoir of nosocomial infection37.

NEW DEVICES FOR CONDITIONING THE INSPIRED
GASES

Both HME and HH have advantages and disadvan-
tages (table 4).

Recently new solutions were developed in order to
produce new humidifiers able to combine the advantag-
es of HME and HH and avoid their disadvantages. In
other words the goals were: 1) to limit the water air con-
tact, 2) to avoid condensation in the ventilator circuit, 3)
to reduce the cost.

The possible commercially available solutions are a
new cartridge with a new air water interface (Dar HC
2000), the heated ventilator circuit and the passive-ac-
tive humidifier.

Table 4. Comparison between hot humidifiers (HH) and heat and moisture exchangers (HME-HMEF)

HH HME-HMEF

Performance Good Reduced in low body temperature, low ambient temperature and
 high minute ventilation

Microbiological safety Circuit contamination No circuit contamination
Reservoir contamination Microbiological filtration

Respiratory mechanisms Effects limited Increased in airflow resistance and dead space
Cost High Low
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Dar HC 2000

This system is an active humidifier, different from
HH humidifier since the inspired gases are conditioned
by using the water vaporization principle instead of
passing over a heated water bath. A hydrophobic Gore-
Tex membrane is the interface between the water and
the vapor dividing the cartridge in two spaces. In the
inner space the inspired gas flows while in the outlet
one there is the water bath. The main advantages of
this system are the absence of a direct contact between
water and air, likely reducing contamination and the
reduction in gas compressible volume which makes this
system very reliable in pediatric settings. The main dis-
advantages are that the efficiency can be reduced, es-
pecially when high minute volume (greater than 15 L/
m) are delivered as well as the relatively high cost.

Heated-ventilator circuit

To prevent the condensation and to give a more sta-
ble conditioning, a heated ventilator circuit (HC) has
been developed45. There are two available heating venti-
lator circuits. The first heats by using an internal resist-
ance in direct contact with the inspired gases. The sec-
ond heats the inspired gases by a wire inserted inside the
wall of the ventilator circuit without any direct contact
with the inspired gases. Both systems seem not particu-
larly affected by the ventilatory settings. However, if the
gases passing through the HC are overheated, i.e., above
the temperature of the gases leaving the HH, the RH is
reduced and secretions in the endotracheal tube and in
the airways can be dried causing dangerous obstruction.

New passive-active humidifier

The most effective passive system can, at maximum,
deliver to the patients 80-85% of the expired humidity
and heat. Recently a new passive-active humidifier has
been proposed (Humid-Heat Gibeck, HME-BOOSTER
Tomtec). It consists of a conventional HME with an ad-
ditional heating element and water supply. Thus it com-
bines the efficiency of a HH with the simplicity of a
HME46. The possible advantages are the stability of gas-
es conditioning independently from patient temperature,
ambient temperature and ventilatory setting, the absence
of condensation and thus the possible decrease of venti-
lator associated pneumonia. The possible disadvantages

are the fixed inspiratory temperature at 37°C and 100
RH (Humid-Heat) or the restricted amount of water sup-
ply between 2-5 ml per hour (HME-BOOSTER).

The development of a new passive-active humidifier
is in progress (Perfomer StarMed). It consists of a HME
containing a heating element and the possibility of an
additional water supply. Using this system it is possible
to modify the temperature of the heating element and
the water supply in order to obtain an adequate condi-
tioning of the inspired gases in any condition (patient,
ambient, ventilatory setting).

CONCLUSION

In our opinion an adequate gas conditioning is man-
datory in the clinical management of mechanically ven-
tilated patients. Nowadays, different humidifiers are com-
mercially available with different advantages and disad-
vantages. A thorough knowledge of the basic physiolog-
ical principles, regulating the heat and moisture ex-
change, is required in order to choose the appropriate
humidifier system for each individual patient and clini-
cal environment.
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Bñá÷åßá Áíáóêüðçóç

Æùïíüóïé êáé ðíåýìïíåò

ÐÅÑÉËÇØÇ. Ïé æùïíüóïé åßíáé ëïéìþäç íïóÞìáôá ðïõ ìåôáäß-
äïíôáé ìåôáîý óðïíäõëùôþí æþùí êáé áíèñþðïõ ìå öõóéêü ôñü-
ðï. Õðïëïãßæåôáé üôé ïé æùïíüóïé åßíáé ðåñéóóüôåñåò áðü 180 êáé
åðçñåÜæïõí óçìáíôéêÜ ôç äçìüóéá õãåßá áëëÜ êáé ôçí ïéêïíïìßá
ôùí ÷ùñþí. Ôá ôåëåõôáßá ÷ñüíéá ðáñáôçñåßôáé ìéá áýîçóç óôç
óõ÷íüôçôá åìöÜíéóçò ôùí æùïíüóùí êáèþò êáé ìéá åðáíåìöÜíé-
óç æùïíüóùí ðïõ åß÷áí åîáöáíéóôåß, ãåãïíüò ðïõ ïöåßëåôáé óå
äéÜöïñåò êïéíùíéêï-ïéêïíïìéêÝò êáé ðåñéâáëëïíôéêÝò ìåôáâïëÝò,
êáèþò êáé óå áëëáãÝò ôïõ óýã÷ñïíïõ ôñüðïõ æùÞò. ÌåñéêÝò áðü
ôéò óçìáíôéêüôåñåò æùïíüóïõò, üðùò ç öõìáôßùóç, ï Üíèñáêáò
êáé ç å÷éíïêüêêùóç Ý÷ïõí êýñéá åíôüðéóç óôïõò ðíåýìïíåò. Ïé
æùïíüóïé ðïõ áöïñïýí óôï áíáðíåõóôéêü óýóôçìá ïöåßëïíôáé óå
ðïéêßëá ìéêñïâéáêÜ áßôéá, ðåñéëáìâáíïìÝíùí ôùí âáêôçñßùí, ôùí
ìõêÞôùí, ôùí ðáñáóßôùí êáé ôùí éþí. Ãéá ôï ëüãï áõôü ï Ðáãêü-
óìéïò Ïñãáíéóìüò Õãåßáò óõíéóôÜ åãñÞãïñóç üëùí ôùí õðçñå-
óéþí õãåßáò, ôüóï ôçò éáôñéêÞò üóï êáé ôçò êôçíéáôñéêÞò äçìü-
óéáò õãåßáò êáé ëÞøç áðïöáóéóôéêþí ìÝôñùí ðñüëçøçò êáé êá-
ôáðïëÝìçóçò ôùí æùïíüóùí. Ðíåýìùí 2002, 15(1)69-77.

ÅÉÓÁÃÙÃÇ

Óýìöùíá ìå ôá ðïñßóìáôá ôçò åéäéêÞò åðéôñïðÞò ôçò Ðáãêüóìéáò
ÏñãÜíùóçò Õãåßáò (WHO) êáé ôçò ÏñãÜíùóçò Ôñïößìùí êáé Ãåùñãßáò
(FAO) ãéá ôá ëïéìþäç íïóÞìáôá ðïõ ìåôáäßäïíôáé áðü ôá æþá, ïé æùï-
íüóïé åßíáé ëïéìþäåéò íüóïé ðïõ ìåôáäßäïíôáé ìåôáîý ôùí óðïíäõëùôþí
æþùí êáé ôïõ áíèñþðïõ ìå öõóéêü ôñüðï. Ç åðéôñïðÞ åéäéêþí áðïöÜóé-
óå ôç ÷ñÞóç ôïõ üñïõ �æùïíüóïé� (zoonoses) ãéá üëá ôá íïóÞìáôá ðïõ
ìåôáäßäïíôáé áðü ôá æþá óôïí Üíèñùðï, èåùñþíôáò üôé ï üñïò áõôüò
åßíáé ðëÝïí äüêéìïò óå ó÷Ýóç ìå ôçí ðáëáéüôåñá ÷ñçóéìïðïéïýìåíç ïñï-
ëïãßá "æùïáíèñùðïíüóïé" Þ "áíèñùðïæùïíüóïé"1.

Õðïëïãßæåôáé üôé ïé ãíùóôÝò óÞìåñá æùïíüóïé ìå ôçí ùò Üíù Ýííïéá
åßíáé ðåñéóóüôåñåò áðü 180 êáé ï êáôÜëïãïò öáßíåôáé íá áõîÜíåôáé óõ-

ËÝîåéò -ÊëåéäéÜ:
Æùïíüóïé, ðíåýìïíåò, ëïéìþäç íïóÞìáôá, áíá-
ðíåõóôéêü óýóôçìá

Åðßêïõñïò êáèçãÞôñéá Ìéêñïâéïëïãßáò, ÌïíÜäá
Æùïíüóùí, ÅñãáóôÞñéï Ìéêñïâéïëïãßáò, ÉáôñéêÞ Ó÷ï-
ëÞ, ÐáíåðéóôÞìéï Éùáííßíùí
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íÝ÷åéá. Óýìöùíá ìå ôá óôïé÷åßá ôïõ WHO ðåñéóóüôå-
ñïé áðü 200.000.000 Üíèñùðïé ðñïóâÜëëïíôáé áðü ìéá
Þ ðåñéóóüôåñåò æùïíüóïõò óôç äéÜñêåéá ôçò æùÞò ôïõò.
Ïé êïéíùíéêï-ïéêïíïìéêÝò åðéðôþóåéò ôùí æùïíüóùí
åßíáé éäéáßôåñá óçìáíôéêÝò áí ëçöèåß õðüøç üôé
60.000.000 äïëÜñéá åôçóßùò äáðáíþíôáé óôéò Âïñåéï-
áöñéêáíéêÝò ÷þñåò ìüíïí ãéá ôç èåñáðåßá ôçò å÷éíï-
êüêêùóçò1-3.

Ïé óáëìïíåëþóåéò óôéò ÅõñùðáúêÝò ÷þñåò åìöáíß-
æïíôáé ìå ïëïÝíá áõîáíüìåíç óõ÷íüôçôá, ðïõ Ý÷åé öèÜ-
óåé ôá 300 ðåñéóôáôéêÜ áíÜ 100.000 êáôïßêïõò. Ïé öõ-
ìáôéþóåéò åìöáíßæïíôáé óôéò ìåí ÷þñåò ôçò Ä. Åõñþðçò
ìå ôçí ßäéá ðåñßðïõ óõ÷íüôçôá 20 ðåñéóôáôéêÜ/100.000
êáôïßêïõò, óôéò äå ÷þñåò ôçò ôÝùò Á. Åõñþðçò ìå õðåñ-
äéðëÜóéá óõ÷íüôçôá (³40 ðåñéóôáôéêÜ/100.000 êáôïß-
êïõò). Ïé ëåðôïóðåéñþóåéò åìöáíßæïíôáé ðáãêïóìßùò
ìå óõ÷íüôçôá 4-100 ðåñéóôáôéêÜ áíÜ 100.000 êáôïßêïõò.
Ïé ðáñáóéôþóåéò áðü Ýëìéíèåò êáé ðñùôüæùá ðñïêá-
ëïýí 16.000.000 èáíÜôïõò åôçóßùò ðáãêïóìßùò (32%
ôùí èáíÜôùí). EíäåéêôéêÜ, ìüíïí áíáöÝñåôáé üôé ïé
áóêáñéäéÜóåéò ðñïóâÜëëïõí 214.000.000 áíèñþðïõò
åôçóßùò, ç ëåúóìáíßáóç ðñïóâÜëëåé 13.000.000 áíèñþ-
ðïõò åôçóßùò, åíþ ç ôïîïðëÜóìùóç åðçñåÜæåé 3 óôéò
1000 êõÞóåéò ðáãêïóìßùò2-6.

ÐÁÑÁÃÏÍÔÅÓ ÐÏÕ ÅÐÇÑÅÁÆÏÕÍ ÔÇÍ ÅÎÁÐËÙÓÇ ÔÙÍ
ÆÙÏÍÏÓÙÍ

Åßíáé ãåãïíüò üôé ôá ôåëåõôáßá ÷ñüíéá ïé æùïíüóïé
åìöáíßæïíôáé Þ åðáíåìöáíßæïíôáé ìå áõîáíüìåíç óõ-
÷íüôçôá, åíþ ï êßíäõíïò íá ðñùôïåìöáíéóôïýí Þ íá
åðáíåìöáíéóôïýí êáé íá åîáðëùèïýí æùïíüóïé óå ðå-
ñéï÷Ýò ðïõ äåí õðÜñ÷ïõí Þ åß÷áí åîáöáíéóôåß åðßóçò
áõîÜíåôáé ïëïÝíá. Ôï ãåãïíüò áõôü ïöåßëåôáé óå ðïë-
ëÜ áßôéá, ôá ïðïßá óõíïøßæïíôáé ðáñáêÜôù6-10:
1. Ôéò ôåëåõôáßåò äåêáåôßåò ðáñáôçñïýíôáé ìáæéêÝò

ìåôáêéíÞóåéò áíèñþðéíïõ ðëçèõóìïý. Ðñüóöõãåò,
ìåôáíÜóôåò, óôñáôéþôåò, ôïõñßóôåò ìåôáêéíïýíôáé
áðü ôç ìéá ÷þñá óôçí Üëëç Þ áðü ôç ìéá Þðåéñï óôçí
Üëëç, íüìéìá Þ ðáñÜíïìá, ðïëý åõêïëüôåñá áðü üôé
ìåñéêÝò äåêáåôßåò ðñéí.

2. Åðßóçò ãßíïíôáé ìåãÜëåò ìåôáêéíÞóåéò æùéêïý ðëç-
èõóìïý. ÐáñáãùãéêÜ æþá, æþá óõíôñïöéÜò, æþá
æùïëïãéêþí êÞðùí, åîùôéêÜ æþá, ðåéñáìáôüæùá
ìåôáöÝñïíôáé êáé ðùëïýíôáé áðü ÷þñá óå ÷þñá êáé

áðü Þðåéñï óå Þðåéñï ðïëý ðéï ãñÞãïñá êáé åýêïëá
óå ó÷Ýóç ìå ôï ðáñåëèüí óôï ðëáßóéï íüìéìùí Þ êáé
ðáñÜíïìùí áãïñáðùëçóéþí. Ôï åìðüñéï ðñïúüíôùí
æùéêÞò ðñïÝëåõóçò Ý÷åé ðáãêïóìéïðïéçèåß, ìå áðï-
ôÝëåóìá ôçí ðáãêïóìéïðïßçóç êáé ôùí æùïíüóùí
ðïõ ìåôáäßäïíôáé äéÜ ìÝóïõ ôùí ðñïúüíôùí áõôþí.
Åßíáé ãåãïíüò üôé ðáñÜëëçëá ìå ôéò áèñüåò ìåôáêé-
íÞóåéò ôïõ áíèñþðéíïõ êáé æùúêïý ðëçèõóìïý, ðá-
ñáôçñïýíôáé êáé áíôßóôïé÷åò «ìåôáêéíÞóåéò» ëïéìù-
äþí íïóçìÜôùí óõìðåñéëáìâáíïìÝíùí êáé ôùí æùï-
íüóùí.

3. Ç ìáæéêïðïßçóç êáé ç åíôáôéêïðïßçóç ôçò åêôñïöÞò
ðáñáãùãéêþí æþùí êáèþò êáé ç áýîçóç ôçò æùïöé-
ëßáò êáé ôçò óõãêáôïßêçóçò áíèñþðùí- æþùí óõíôå-
ëåß åðßóçò óôçí áýîçóç ôùí æùïíüóùí.

4. Ïé ðåñéâáëëïíôéêÝò ìåôáâïëÝò åîáéôßáò áíèñùðßíùí
äñáóôçñéïôÞôùí åðßóçò åõèýíïíôáé êáôÜ Ýíá óçìá-
íôéêü ìÝñïò ãéá ôçí åìöÜíéóç íÝùí æùïíüóùí Þ ôçí
åðáíåìöÜíéóç åîáëåéöèåéóþí æùïíüóùí. Ïé ïðïéåó-
äÞðïôå áëëáãÝò óôç ÷ëùñßäá åíüò ôüðïõ (ð.÷. êáôá-
óôñïöÞ äáóþí, áëëáãÝò êáëëéåñãåéþí) óõíåðÜãï-
íôáé áõôüìáôá êáé áëëáãÝò óôçí ðáíßäá, ìå áðïôÝ-
ëåóìá åðéêñÜôçóç ðïëëÝò öïñÝò æùúêþí åéäþí ðïõ
áðïôåëïýí åíäéÜìåóïõò îåíéóôÝò ðïéêßëùí ëïéìùäþí
íïóçìÜôùí (ð.÷. ôñùêôéêþí ðïõ åõèýíïíôáé ãéá áé-
ìïññáãéêïýò ðõñåôïýò).

5. Ç áëëáãÞ ôïõ ôñüðïõ æùÞò êõñßùò óôéò áíáðôõãìÝ-
íåò ÷þñåò êáé éäéáßôåñá ç Ýíôïíç âéïìç÷áíïðïßçóç
ôçò äéáôñïöÞò ôïõ áíèñþðïõ (fast-food - âéïìç÷á-
íßá ôñïößìùí êáé ðñïìáãåéñåõìÝíùí öáãçôþí) óõ-
íôåëïýí óôçí áýîçóç ôùí æùïíüóùí ôñïöïãåíïýò
ðñïÝëåõóçò.

6. Ç áýîçóç ôïõ áñéèìïý ôùí áôüìùí ðïõ âñßóêïíôáé
óå áíïóïêáôáóôïëÞ åðßóçò óõìâÜëëåé óôçí áýîçóç
ôùí æùïíüóùí.

7. ÔÝëïò, ç åìöÜíéóç áíèåêôéêþí óôá áíôéâéïôéêÜ óôå-
ëå÷þí ìéêñïïñãáíéóìþí ðïõ ðñïÝñ÷ïíôáé áðü ôá
ðáñáãùãéêÜ æþá (ðïõëåñéêÜ, ÷ïßñïé, âïïåéäÞ) êáé
ç ÷ñÞóç æùúêþí õðïðñïúüíôùí, ðáñáðñïúüíôùí êáé
áðïâëÞôùí åðßóçò óõíåéóöÝñåé óôçí áýîçóç ôùí
æùïíüóùí.

ÔÑÏÐÏÉ ÌÅÔÁÄÏÓÇÓ ÔÙÍ ÆÙÏÍÏÓÙÍ

Ïé æùïíüóïé ìåôáäßäïíôáé ìå äéÜöïñïõò ôñüðïõò:
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ìåñéêÝò Ý÷ïõí ðïëýðëïêï ôñüðï ìåôÜäïóçò ìå óõììå-
ôï÷Þ åíüò Þ ðåñéóóïôÝñùí åíäéÜìåóùí îåíéóôþí, Üëëåò
ìåôáäßäïíôáé ôñïöïãåíþò êáé Üëëåò áðü ôï ìïëõóìÝíï
ðåñéâÜëëïí. Oé æùïíüóïé ðïõ ïöåßëïíôáé óå âáêôÞñéá,
ðáñÜóéôá êáé ìýêçôåò åßíáé óõíÞèùò åðáããåëìáôéêÝò
íüóïé Þ ôñïöïãåíåßò8-11. Åíþ ïé æùïíüóïé ðïõ ïöåßëï-
íôáé óå éïýò ìåôáäßäïíôáé óõíÞèùò ìå 3 ôñüðïõò: ìå
äÞãìáôá (ð.÷. ëýóóá), ìå íýãìáôá áñèñïðüäùí (ð.÷. ïé
éïãåíåßò åãêåöáëïìõåëßôéäåò) êáé åî åðáöÞò Þ ìç÷áíé-
êÜ (ð.÷. ïé áéìïññáãéêïß ðõñåôïß Marbourg, Ebola).

ÏñéóìÝíåò ïìÜäåò áôüìùí åßíáé ðéï åõáßóèçôåò óôéò
æùïíüóïõò. Ïé ïìÜäåò áõôÝò åßíáé ïé åîÞò:

ÏÌÁÄÁ É. Ïé áó÷ïëïýìåíïé ìå ôç ãåùñãßá, êôçíï-
ôñïößá.

ÏÌÁÄÁ ÉÉ. Ïé áó÷ïëïýìåíïé ìå ôçí åðåîåñãáóßá
ðñïúüíôùí æùúêÞò ðáñáãùãÞò.

ÏÌÁÄÁ ÉÉÉ. Ïé áó÷ïëïýìåíïé ìå ôç öýóç (åîåñåõ-
íçôÝò, öõóéïäßöåò, æùïëüãïé).

ÏÌÁÄÁ ÉV. Ïé áó÷ïëïýìåíïé ìå ìéêñÜ æþá, åîùôé-
êÜ æþá, æþá æùïëïãéêþí êÞðùí.

ÏÌÁÄÁ V. Ïé áó÷ïëïýìåíïé ìå ðåéñáìáôüæùá
(åñåõíçôÝò, ðáñáóêåõáóôÝò ê.Ü.).

ÏÌÁÄÁ VI. Ïé áó÷ïëïýìåíïé ìå ôç äçìüóéá õãåßá
(ãéáôñïß, êôçíßáôñïé).

ÏÌÁÄÁ VII ¼óïé âñßóêïíôáé óå êáôÜóôáóç áíÜ-
ãêçò (ðñüóöõãåò, åìðüëåìïé).

ÏÌÁÄÁ VIII. ÐáéäéÜ çëéêßáò ìéêñüôåñçò ôùí 9
åôþí.

ÐÏÉÅÓ ÊÁÉ ÐÏÓÅÓ ÅÉÍÁÉ ÏÉ ÆÙÏÍÏÓÏÉ;

¼ðùò ðñïáíáöÝñèçêå ïé æùïíüóïé ðïõ åßíáé ãíù-
óôÝò óÞìåñá õðïëïãßæåôáé üôé îåðåñíïýí ôéò 180, êáé ï
áñéèìüò ôïõò áõîÜíåôáé, ìå ôçí áíáêÜëõøç íÝùí ëïé-
ìïãüíùí áéôßùí, ðïõ ìåôáäßäïíôáé ìåôáîý æþùí êáé
áíèñþðùí. Óôç äåêáåôßá ôïõ �70 áíáêáëýöèçêå ç íü-
óïò Lyme, óôç äåêáåôßá ôïõ �80 ç åñëé÷ßùóç, óôç äåêáå-
ôßá ôïõ �90 ç êïêêéïêõôôáñéêÞ åñëé÷ßùóç êáé ðñüóöáôá
ôáõôïðïéÞèçêå êáé ôï áßôéï ôçò íüóïõ åî ïíý÷ùí ãáëÞò,
äçë. ôï âáêôÞñéï Rochalimea henselae. Ïé óçìáíôéêü-
ôåñåò æùïíüóïé áíáöÝñïíôáé óôïí ðßíáêá 1.

Ç óõ÷íüôçôá êáé ç åîÜðëùóç ôùí æùïíüóùí åîáñ-
ôÜôáé áðü äéÜöïñïõò ðáñÜãïíôåò ïé ïðïßïé åðçñåÜæïõí
áöåíüò ôçí êáôáíïìÞ ôùí ôåëéêþí êáé ôùí åíäéÜìåóùí
îåíéóôþí, êáé áöåôÝñïõ ôá ìÝóá ìåôáöïñÜò êáé åðéâßù-

óçò ôùí ìéêñïâéáêþí áéôßùí óôï ðåñéâÜëëïí1,7,8,13. Ðïë-
ëÝò æùïíüóïé ÷áñáêôçñßæïíôáé áðü óðïñáäéêÞ ìåôÜäï-
óç óôïí Üíèñùðï êáé áðü åðéäçìéêÝò åîÜñóåéò ðïõ áöï-
ñïýí üìùò ëßãá Üôïìá (ð.÷. ëåðôïóðåßñùóç, âñïõêÝë-
ëùóç). ÕðÜñ÷ïõí üìùò êáé æùïíüóïé ðïõ ðñïêáëïýí
åêôåôáìÝíåò åðéäçìßåò (ð.÷. ðíåõìïíéêÞ ðáíþëçò ðíåõ-
ìïíéêüò Üíèñáêáò). Ôï ðñüâëçìá ìå ôéò æùïíüóïõò åß-
íáé üôé óõ÷íÜ ç óçìáóßá ôïõò õðïôéìÜôáé, åîáéôßáò áðïõ-
óßáò êáôÜëëçëùí åèíéêþí ðñïãñáììÜôùí êáé äéáãíù-
óôéêþí õðçñåóéþí, éêáíþí íá äéåõêñéíßæïõí êáé íá åíôï-
ðßæïõí ôá áßôéá åìðýñåôùí íïóçìÜôùí, äéáññïúêþí óõí-
äñüìùí, íåöñßôéäùí, åãêåöáëßôéäùí ê.ëð. ÐïëëÜ áðü ôá
ðåñéóôáôéêÜ ðïõ ÷áñáêôçñßæïíôáé ùò «áãíþóôïõ áéôéï-
ëïãßáò» óõ÷íÜ ïöåßëïíôáé óå æùïíüóïõò, ðïõ åìöáíß-
æïíôáé ôïðéêÜ, ìå óðïñáäéêÞ Þ êáé åðéäçìéêÞ ìïñöÞ1,13,14.

ÄÉÁÃÍÙÓÔÉÊÁ ÐÑÏÂËÇÌÁÔÁ ÔÙÍ ÆÙÏÍÏÓÙÍ

Ïé õðçñåóßåò äçìüóéáò õãåßáò áíáãíùñßæïõí ìüíïí
ôéò ðéï óïâáñÝò âáêôçñéáêÝò êáé éïãåíåßò æùïíüóïõò
ðïõ ðñïêáëïýí óïâáñÝò ëïéìþîåéò óôïí Üíèñùðï.
¸ôóé, õðÜñ÷åé åãñÞãïñóç ãéá ôïõò áéìïññáãéêïýò ðõ-
ñåôïýò (Hantaan, Marbourg, Ebola), åíþ ïé ðáñáóéôþ-
óåéò åßíáé ðáñáìåëçìÝíåò15-17. ÊáôÜ ôç äéÜãíùóç ìéáò
ëïßìùîçò óõíÞèùò ðáñáâëÝðåôáé ç ðéèáíüôçôá íá ïöåß-
ëåôáé óå Ýíá ëïéìïãüíï ðáñÜãïíôá æùúêÞò ðñïÝëåõóçò.
Ôïýôï ïöåßëåôáé óôï üôé ïñéóìÝíåò æùïíüóïé åßíáé ó÷å-
ôéêÜ óðÜíéåò, ç äéáöïñéêÞ äéÜãíùóÞ ôïõò áðü Üëëá ðéï
êïéíÜ êáé åðéêñáôïýíôá íïóÞìáôá åßíáé äýóêïëç êëéíé-
êÜ, ïé ìÝèïäïé åñãáóôçñéáêÞò äéÜãíùóÞò ôïõò (áðïìü-
íùóç ôïõ ìéêñïâéáêïý áéôßïõ Þ ïñïëïãéêÞ äéÜãíùóç)
ìðïñåß íá ìçí åìðßðôïõí óôç äéáãíùóôéêÞ ñïõôßíá ôùí
ìéêñïâéïëïãéêþí åñãáóôçñßùí ôçò ðåñéï÷Þò åíþ êáôÜ
ôç ëÞøç ôïõ éóôïñéêïý ôïõ áóèåíïýò ìðïñåß íá ìçí áíá-
öÝñåôáé êáèüëïõ Þ áóáöþò ç åðáöÞ ìå êÜðïéï æþï êáé
åéäéêÜ ôï ôóßìðçìá áðü áñèñüðïäá1,7,8.

Óôéò ðåñéóóüôåñåò ÷þñåò åßíáé áíåðáñêÞò ç åêðáß-
äåõóç ôùí ó÷åôéêþí åðéóôçìüíùí (éáôñþí êáé êôçíéÜ-
ôñùí) ðÜíù óôéò æùïíüóïõò êáé éäßùò ó÷åôéêÜ ìå ôï ðïéÜ
æþá åßíáé ìüíéìïé Þ ðáñïäéêïß öïñåßò ðïéþí ìéêñïïñ-
ãáíéóìþí ðïõ ìåôáäßäïíôáé êáé óôïí Üíèñùðï1,19-21.
ÁõôÞ ç áíåðÜñêåéá ãíþóåùí Ý÷åé ùò áðïôÝëåóìá íá
åßíáé óõíÞèùò áíõðïøßáóôïé ãéá ôï ðïéÜ Üôïìá âñßóêï-
íôáé óå ìåãáëýôåñï êßíäõíï (ïìÜäåò õøçëïý êéíäýíïõ
ðïõ ðñïáíáöÝñèçêáí) êáé ç äéÜãíùóç íá êáèõóôåñåß
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Ðßíáêáò 1. Ïé óçìáíôéêüôåñåò æùïíüóïé êáôÜ ìéêñïâéáêÜ áßôéá (áëöáâçôéêÞ óåéñÜ)

Éïãåíåßò ÂáêôçñéáêÝò ÌõêçôéáóéêÝò ÐáñáóéôéêÝò

Áéìïññáãéêïß ðõñåôïß (ÁñãåíôéíÞò, ´Áíèñáêáò Äåñìáôïöõôßáóç Áãêõëïóôïìßùóç
Âïëéâßáò, Êñéìáßáò - Êïãêü, Áëëáíôßáóç Ôñé÷ïöõôßáóç Áíéóáêßùóç
¼ìóê, ìå íåöñéêü óýíäñïìï) Áéìïññáãéêü Âëáóôïìýêùóç Áóêáñéäßùóç
Áöñéêáíéêïß áéìïññáãéêïß ðõñåôïß áéìïëõôéêü óýíäñïìï ÉóôïðëÜóìùóç ÁìåñéêáíéêÞ ôñõðáíïóùìßùóç
(Marburg, Ebola) ÂñïõêÝëëùóç Êïêêéäéïìýêùóç ÁöñéêáíéêÞ ôñõðáíïóùìßùóç
Áöèþäçò ðõñåôüò Ãåñóéíéþóåéò Áóðåñãßëëùóç Ãêéáñíôßáóç
Ãñßððç ÷ïßñùí/ðôçíþí Åñëé÷ßùóç Öõêïìçôßáóç Äéêñïêåëßùóç
ÄÜããåéïò ðõñåôüò Eñõóßðåëáò ÊáíôéôéÜóåéò Äéöõëïâïèñßùóç
Åãêåöáëßôéäá åî éððïåéäþí Êáìðõëïâáêôçñéäßáóç Êñõðôïêüêêùóç Äéðõëéäßùóç
Åãêåöáëßôéäá Êáëéöüñíéáò KëùóôñçäéÜóåéò Å÷éíïêüêêùóç
Åãêåöáëßôéäá Ä. Íåßëïõ Ëåðôïóðåéñþóåéò Å÷éíïóôïìßùóç
ÅðéäçìéêÞ ðïëõáñèñßôéäá Ëéóôåñéþóåéò Êáðéëáñßùóç
ÉáðùíéêÞ åãêåöáëßôéäá Ìðïñåëßùóç Êëùíïñ÷ßùóç
ÉïãåíÞò åãêåöáëïìõïêáñäßôéäá Íüóïò åî ïíý÷ùí ãáëÞò Êïéíïõñßùóç
Êßôñéíïò ðõñåôüò Íüóïò Lyme Êñõðôïóðïñéäßùóç
Ëïéìþäåò Ýêèõìá Þ Ïrf Íåêñïâáêßëëùóç ÊõóôéêÝñêùóç
Ëýóóá Ðáíþëç Êáðéëáñßùóç
ÐáñáåõëïãéÜ Ðáóôåñéäßáóç Ëåúóìáíéþóåéò
Ðõñåôüò ôïõ ÊïëïñÜíôï Óáëìïíåëëþóåéò Ìðáìðåóßùóç
Ðõñåôüò ËÜóóá ÓôáöõëïêïêêéÜóåéò
Ðõñåôüò êïéëÜäáò Rift Ðáñáãùãéìßùóç
Öõóóáëéäþäçò óôïìáôßôéäá ÐéñïðëÜóìùóç
ÓôñåðôïêïêêéÜóåéò Ôáéíßáóç
Óôñåðôïâáêßëùóç ÔïîïðëÜóìùóç
Ñéêåôóéþóåéò Ôñé÷éíÝëëùóç
Ôïõëáñáéìßá Õìåíïëåðéäßùóç
Ôñïöïëïéìþîåéò áðü äïíÜêéá Öáóéïëßùóç
Öõìáôéþóåéò Öéëáñßùóç
×ëáìõäßùóç
×ïëÝñá
ØåõäïìÜëçò

Þ êáé íá ìçí ôßèåôáé ôåëéêÜ áéôéïëïãéêÞ äéÜãíùóç.

ÐÏÉÅÓ ÆÙÏÍÏÓÏÉ ÐÑÏÓÂÁËËÏÕÍ ÔÏ ÁÍÁÐÍÅÕÓÔÉÊÏ
ÓÕÓÔÇÌÁ;

Óôï ìáêñý êáôÜëïãï ôùí æùïíüóùí, ðåñéëáìâÜíï-
íôáé êáé íïóÞìáôá ðïõ áöïñïýí ôï áíáðíåõóôéêü óý-
óôçìá. ÏñéóìÝíá áðü áõôÜ åßíáé ðïëý ãíùóôÜ (ð.÷.
öõìáôßùóç, å÷éíïêüêêùóç), ïñéóìÝíá üìùò åßíáé ó÷å-
ôéêÜ Üãíùóôá êáé ßóùò ðáñáìåëçìÝíá, åßôå åðåéäÞ åß-
íáé óðÜíéá óå ïñéóìÝíåò ÷þñåò åßôå åðåéäÞ èåùñåßôáé
üôé Ý÷ïõí åîáëåéöèåß19-21. Ïé æùïíüóïé ðïõ ðñïóâÜëëïõí

ôï áíáðíåõóôéêü óýóôçìá áíáöÝñïíôáé óôïõò ðßíáêåò
2-5.

ÔÑÏÐÏÉ ÐÑÏËÇØÇÓ ÊÁÉ ÅËÅÃ×ÏÕ ÔÙÍ ÆÙÏÍÏÓÙÍ

Ïé æùïíüóïé óõíéóôïýí Ýíá óïâáñü ðñüâëçìá äç-
ìüóéáò õãåßáò ãéá Ýíá ìåãÜëï ìÝñïò ôïõ áíèñþðéíïõ
ðëçèõóìïý. Ôï ðñüâëçìá ôùí æùïíüóùí åßíáé ðáãêü-
óìéï êáé ãéá ôçí áíôéìåôþðéóÞ ôïõ ÷ñåéÜæåôáé êéíçôï-
ðïßçóç åèíéêþí êáé äéåèíþí ðüñùí êáé óôçí ðñïóðÜ-
èåéá áõôÞ ðñùôïóôáôïýí äéåèíåßò ïñãáíéóìïß üðùò ï
WHO, FAO, UNEP êáé EU.
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Ðßíáêáò 2. Æùïíüóïé ôïõ áíáðíåõóôéêïý óõóôÞìáôïò ïöåéëüìåíåò óå ðáñÜóéôá
Á. Íçìáôþäåéò åëìßíèåò

Íüóïò Áßôéï ÁðïèÞêç/Îåíéóô. Åðþáóç ÄéÜãíùóç
¢ëëåò ïíïìáóßåò Åßäç MåôÜäïóç Óõìðôþìáôá Èåñáðåßá

Áãêõëïóôïìßáóç Ancylostoma spp. Óêýëïé, ãÜôåò ÅâäïìÜäåò-ìÞíåò ÐáñáóéôïëïãéêÞ êïðñÜíùí
Ancylostomiasis, A. duodenale ÄéÜ ôïõ äÝñìáôïò & ÁóõìðôùìáôéêÞ Þ ÁíèåëìéíèéêÜ
Uncinariasis A. caninum ÄéÜ ôùí âëåííïãüíùí ÄåñìáôéêÝò âëÜâåò,
Hookworm disease, A. ceylanicum ôïõ Ðåðôéêïý ÓõóôÞìáôïò Áíáéìßá, ôñá÷åéßôéò, âÞ÷áò
Hookworm anaemia, N. americanus
Cutaneous
Larva migrans
Áíéóáêßáóç Anisakis spp. ØÜñéá ¿ñåò-åâäïìÜäåò ÁíáæÞôçóç ðñïíõìöþí óôï óôüìá÷ï
Anisakiasis Anisakis spp. ÄéÜ ôïõ Ðåðôéêïý ÓõóôÞìáôïò Ðõñåôüò, êïéëéáêü Üëãïò, ×åéñïõñãéêÞ áöáßñåóç ôùí ðñïíõìöþí
Herring worm disease Phocanema spp åìåôüò, áéìáôÝìåóç, âÞ÷áò

Contracaecum spp
Áóêáñéäßáóç Ascaris spp. ¢íèñùðïò, ÷ïßñïò, óêýëïò, ãÜôá ÅâäïìÜäåò-ÌÞíåò ÁíáæÞôçóç ùþí Þ åíçëßêùí óôá

êüðñáíá & ðñïíõìöþí óôá ðôýåëá
Ascariasis, Roundworm Ascaris lubricoides ÄéÜ ôïõ Ðåðôéêïý ÓõóôÞìáôïò ÁóõìðôùìáôéêÞ Þ ÁíèåëìéíèéêÜ
infection, Ô oxocariasis Ascaris suum ðõñåôü, Üóèìá, âÞ÷á
Visceral larva migrans Toxocara canis ðíåõìïíßôéäá, êïéëéáêÜ Üëãç
migrans, Larval Toxocara cati
granulomatosis, Oc,
ular larval migrans
Êáðéëáñßáóç Capillaria spp. Óêýëïò, ãÜôá, ôñùêôéêÜ 3-4 åâäïìÜäåò Âéïøßá, ðáñáóéôïëïãéêÞ êïðñÜíùí êáé ðôõÝëùí
Capillariasis/osis C. hepatica ¢íèñùðïò, øÜñéá, ðåñéâÜëëïí Çðáôßôéäá, áðþëåéá âÜñïõò, ÁíèåëìéíèéêÜ

C. philippinensis äéÜññïéá, ðõñåôüò, âÞ÷áò
C. aerophila

Óôñïããõëïúäßáóç Strogyloides spp. ÄåñìáôéêÝò âëÜâåò, ðõñåôüò, ÐáñáóéôïëïãéêÞ êïðñÜíùí
âÞ÷áò, áéìüðôõóç, âëåííþäçò
äéÜññïéá, êïéëéáêÜ Üëãç

Strogyloidiasis S. stercoralis 1 1Óêýëïò, ãÜôá, ðÜðéá, 2ÐéèçêïåéäÞ ÁíèåëìéíèéêÜ
Strogyloidiasis S. fuelleborni 2 ÄéÜ ôïõ äÝñìáôïò
Â. Êåóôþäåéò åëìßíèåò

Ó÷éóôïóùìßáóç Schistosoma spp. BooåéäÞ, éððïåéäÞ, óêýëïé, ãÜôåò 4-6 åâäïìÜäåò ÐáñáóéôïëïãéêÞ êïðñÜíùí, EL, ISA, IHA,
S. japonicum ôñùêôéêÜ, ðßèçêïé, óáëéãêÜñéá, IFA, CF

Üíèñùðïò
Schistosomiasis ÄéÜ ôïõ äÝñìáôïò Êíçóìüò óôï óçìåßï åéóüäïõ ÁíèåëìéíèéêÜ (Praziquantel)
Bilharzia, Bilharziasis ðñïíýìöçò ðõñåôüò êïéë. Üëãç

âÞ÷áò áðþëåéá âÜñïõò,
äõóåíôåñßá, êßññùóç äéüãêùóç
Þðáñ/óðëçí, ÍåõñïëïãéêÜ Ó.

Ðáñáãïíéìßáóç Paragonimus spp. ×ïßñïé, ãÜôåò, óêýëïé, ìáúìïýäåò, Ðïéêßëç ÐáñáóéôïëïãéêÞ êïðñÜíùí, áêôßíåò ×.
P. westermani Üãñéá æþá, ôñùêôéêÜ, êáâïýñéá ÏñïëïãéêÝò äïêéìáóßåò

Pulmonary distomatosis ÄéÜ ôïõ Ðåðôéêïý ÓõóôÞìáôïò Ðõñåôüò âÞ÷áò, áéìüðôõóç,
Endemic or oriental
hemoptysis, Lung
fluke disease
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Ðßíáêáò 3. Æùïíüóïé ôïõ áíáðíåõóôéêïý óõóôÞìáôïò ïöåéëüìåíåò óå ìýêçôåò
Íüóïò Áßôéï ÁðïèÞêç/Îåíéóô. Åðþáóç ÄéÜãíùóç
¢ëëåò ïíïìáóßåò Åßäç MåôÜäïóç Óõìðôþìáôá Èåñáðåßá

Âëáóôïìýêùóç 1Blastomyces 1,2Óêýëïò, Üíèñùðïò HìÝñåò-åâäïìÜäåò ÌéêñïóêïðéêÞ,
Âlastomycosis dermatitidis ïñïëïãéêÝò äïêéìáóßåò
IóôïðëÜóìùóç 2Çistoplasma 3Óêýëïò, Üíèñùðïò, ÄåñìáôéêÞ åíôüðéóç ÁíôéìõêçôéáóéêÜ
Histoplasmosis caspulatum éððïåéäÞ, ÷ïßñïé ê.ëð. ÃåíéêåõìÝíç åõñÝïò öÜóìáôïò
Êïêêéäéïìýêùóç 3Coccidiodes ÄéÜ ôïõ Áíáðíåõóôéêïý (êõñßùò ðíåýìïíåò)
Coccidiomycosis immitis ÓõóôÞìáôïò
Aóðåñãßëëùóç Aspergillus fumigatus Æþá, Üíèñùðïò, ÇìÝñåò-åâäïìÜäåò ÌéêñïóêïðéêÞ

Mucor, Absidia, ðåñéâÜëëïí êáëëéÝñãåéá
Phizopus,

ÖõêïìõêçôéÜóåéò Mortierella ÄéÜ ôïõ Áíáðíåõóôéêïý ÃåíéêåõìÝíç ÁíôéìõêçôéáóéêÜ
Candida albicans ÓõóôÞìáôïò (êõñßùò ðíåýìïíåò) åõñÝïò öÜóìáôïò
Candida kruzei

ÊáíôéíôéÜóåéò Cryptococcus
neofïrmans

Kñõðôïêüêêùóç

Ïé óôñáôçãéêÝò ðñüëçøçò êáé åëÝã÷ïõ ôùí æùïíü-
óùí ðïõ ðñïôåßíïíôáé åßíáé ïé åîÞò:
� Åíôïðéóìüò êáé èåñáðåßá ôùí ðåñéóôáôéêþí ðïõ

ïöåßëïíôáé óå æùïíüóïõò
� ÄéáêïðÞ ôçò ïäïý ìåôÜäïóçò ôçò ëïßìùîçò áðü ôá

æþá óôïõò áíèñþðïõò
� ÄéáêïðÞ ôçò ïäïý ìåôÜäïóçò áðü ôá Üãñéá æþá óôá

êáôïéêßäéá æþá
� ÄéáêïðÞ ôçò ìåôÜäïóçò áðü Üíèñùðï óå Üíèñùðï
� ÔïðéêÞ Þ ðåñéöåñåéáêÞ åîÜëåéøç ôçò ëïßìùîçò áðü

ôá æþá ðïõ åßíáé ôá öõóéêÜ õðüäï÷Ü ôçò
� Ðñïóôáóßá ôùí ðåñéï÷þí ðïõ åßíáé áðáëëáãìÝíåò

áðü ïñéóìÝíåò æùïíüóïõò.
Ãéá ôçí åðßôåõîç áõôþí ôùí óôñáôçãéêþí ï WHO

óõíéóôÜ ôçí åöáñìïãÞ ôùí ðáñáêÜôù ìÝôñùí:
1) ÁíÜðôõîç ðñïãñáììÜôùí ðáñáêïëïýèçóçò ôùí

æùïíüóùí.
2) ÁíÜðôõîç ðñïãñáììÜôùí åëÝã÷ïõ âáóéæüìåíá óôá

ðñïçãïýìåíá êáé óå åðéäçìéïëïãéêÜ äåäïìÝíá.
3) ÁðïèÜññõíóç ôçò óõëëïãÞò êáé åìðïñßáò Üãñéùí êáé

åîùôéêþí æþùí.
4) Ôá ìéêñÜ æþá óõíôñïöéÜò íá äéáôßèåíôáé áðü Üôï-

ìá ðïõ íá Ý÷ïõí Üäåéá.
5) Ôá ìéêñÜ æþá óõíôñïöéÜò ðñéí õéïèåôçèïýí íá åîå-

ôÜæïíôáé áðü åéäéêåõìÝíï êôçíßáôñï.
6) Óùóôü Åèíéêü Óýóôçìá Õãåßáò.
7) ÓùóôÝò õãåéïíïëïãéêÜ åãêáôáóôÜóåéò óöáãåßùí êáé

áðïèçêþí óõíôÞñçóçò ðñïúüíôùí êñÝáôïò.
8) ÅíçìÝñùóç êáé åêðáßäåõóç ôùí åñãáæïìÝíùí ãéá

ôïõò êéíäýíïõò áðü ôïõò ÷åéñéóìïýò æþíôùí Þ íå-
êñþí æþùí Þ ôñïößìùí æùéêÞò ðñïÝëåõóçò.

9) Åìâïëéáóìïß áíèñþðùí êáé æþùí.
10)Ôá ôáîéäéùôéêÜ ãñáöåßá íá åíçìåñþíïõí ôïõò ðå-

ëÜôåò ôïõò ãéá ôïõò ðéèáíïýò êéíäýíïõò êáé ôá ìÝ-
ôñá ðñüëçøçò ó÷åôéêÜ ìå ôéò æùïíüóïõò ðïõ åíäç-
ìïýí óôéò ÷þñåò ðïõ åðéóêÝðôïíôáé.

11)Ðñïóôáóßá ôçò õãåßáò ôùí æþùí, êáôáóôñïöÞ ôùí
Üññùóôùí æþùí êáé áðáãüñåõóç ôçò ìåôáêßíçóçò
Üññùóôùí æþùí.

12)ÄéåèíÞò óõíåñãáóßá.
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Ðßíáêáò 4. Æùïíüóïé ôïõ áíáðíåõóôéêïý óõóôÞìáôïò ïöåéëüìåíåò óå âáêôÞñéá
Íüóïò Áßôéï ÁðïèÞêç/Îåíéóô. Åðþáóç ÄéÜãíùóç
¢ëëåò ïíïìáóßåò Åßäç MåôÜäïóç Óõìðôþìáôá Èåñáðåßá

¢íèñáêáò Bacillus ¼ëá ôá æþá 3-10 çìÝñåò (Äåñì.) ÌéêñïóêïðéêÞ
Woolsorsters disease anthracis ÄéÜ ôïõ ÄÝñìáôïò 1-5 çìÝñåò (Áíáðí.) êáëëéÝñãåéá
Malignant pustule ÄéÜ ôïõ Áíáðíåõóôéêïý 2-5 çìÝñåò (Ãáóôñ.) ÁíôéâéïôéêÜ

ÓõóôÞìáôïò (Ðåíéêéëëßíç)
Charbon, Malignant ÅíôïðéóìÝíç åîÝëêùóç,
ïedema, splenic fever ðõñåôüò, êåöáëáëãßá,

óçøáéìßá, ìçíéããßôéò
ÄéÜ÷õôç ðíåõìïíßá
Ïîåßá ãáóôñßôéò

ØéôôÜêùóç Chlamydia Øéôôáêïß, ðåñéóôÝñéá, 4-15 çìÝñåò ÏñïëïãéêÝò äïêéìáóßåò
Ïñíßèùóç psittaci ðÜðéåò, ãáëïðïýëåò, Ðõñåôüò, êåöáëáëãßá, Ôåôñáêõêëßíç
Parrot fever ðñüâáôá ðüíïé ìõþí/áñèñþóåùí, Åñõèñïìõêßíç

ÄéÜ ôïõ Áíáðíåõóôéêïý Üôõðç ðíåõìïíßá,
ÓõóôÞìáôïò åíäïêáñäßôéäá, çðáôßôéäá

Ðõñåôüò Q, ÂáëêáíéêÞ Coxiella Æþá (áéãïðñüâáôá), êñüôùíåò 2-4 åâäïìÜäåò ÏñïëïãéêÝò
ãñßððç, Ðõñåôüò burnettii ÄéÜ ôïõ Áíáðíåõóôéêïý Ðõñåôüò, ìõéêïß ðüíïé, äïêéìáóßåò
Óöáãåßùí ÓõóôÞìáôïò êåöáëáëãßá, Ôåôñáêõêëßíåò
(Query fever, Balkan ÄéÜ ôïõ Ðåðôéêïý âÞ÷áò, ðíåõìïíßôéäá,
influenza, Balkan grippe, ÓõóôÞìáôïò çðáôßôéäá,
Abattoir fever, ÄéÜ ôïõ ÄÝñìáôïò åíäïêáñäßôéäá
Pneumorickettsiosis) (åî åðáöÞò Þ íýãìá)
Ôïõëáñáéìßá Francisella KïõíÝëéá, ëáãïß, 1-10 çìÝñåò ÊáëëéÝñãåéá
Francis disease. beer tularensis ê.ëð. ôñùêôéêÜ, Ðïéêßëá áíÜëïãá ÏñïëïãéêÝò
fly fever, rabbit fever Üãñéá æþá, ðôçíÜ, ìå ïäü ìåôÜäïóçò. äïêéìáóßåò
Haraw disease êñüôùíåò, ðåñéâÜëëïí Ðõñåôüò, êåöáëáëãßá, Óôñåðôïìõêßíç

ÄéÜ ôïõ ÄÝñìáôïò åñýèçìá, ðíåõìïíßá ê.ëð.
(åî åðáöÞò Þ íýãìá)

Íåêñïâáêßëëùóç Fusobacterium Aéãïðñüâáôá, ßððïé, çìÝñåò ÊáëëéÝñãåéá
necrophorum âïïåéäÞ, ÷ïßñïé, ðôçíÜ Ëåìöáäåíßôéäá, ÁíôéâéïôéêÜ

ÄéÜ ëýóåùí óõíå÷åßáò áñèñßôéäá, ðíåõìïíßá
äÝñìáôïò

Ëåðôïóðåßñùóç Leptospira spp TñùêôéêÜ, êáôïéêßäéá 3-20 çìÝñåò ÏñïëïãéêÝò
Íüóïò Weil, L. interrogans & Üãñéá èçëáóôéêÜ, åñðåôÜ Ðõñåôüò, Ýìåôïò, äïêéìáóßåò
Haemorrhagic L. icterohae- Åî åðáöÞò êåöáëáëãßá, áíáéìßá, ÊáëëéÝñãåéá
jaundice, morrhagiae ìå ìïëõóìÝíá æþá ìçíéããßôéäá, ðíåõìïíßá, ÁíôéâéïôéêÜ
Canicola fever, L. canicola Þ ìïëõóìÝíï ðåñéâÜëëïí íåöñßôéäá, çðáôßôéäá, åõñÝïò öÜóìáôïò
Dairy worker L. hardjo íåöñéêÞ  áíåðÜñêåéá (Ðåíéêéëëßíç,
fever, Swine Óôñåðôïìõêßíç)
herd's disease,
Swamp fever,
Mud fever
Ëéóôåñßáóç/ßùóç Listeria ¢íèñùðïò, æþá, ðôçíÜ, ÌåñéêÝò çìÝñåò ÊáëëéÝñãåéá
Listeriosis, monocytogenes ÐåñéâÜëëïí Ðõñåôüò, êåöáëáëãßá, ÁíôéâéïôéêÜ
Mononucleosis, TñïöïãåíÞò íáõôßá, Ýìåôïò, ìçíéããßôéäá,
Listerellosis, ðíåõìïíßá, óçøáéìßá, (Ôåôñáêõêëßíåò,
Circling disease åíäïêáñäßôéò, áðïâïëÝò ×ëùñáìöáéíéêüëç,

Áìðéêéëëßíç,
Ãåíôáìõêßíç)

Öõìáôéþóåéò, Âüåéïò Mycobacte- ¢íèñùðïò, âïïåéäÞ, Ðïéêßëç ÊáëëéÝñãåéá,
öõìáôßùóç, ¢ôõðåò rium spp. ðôçíÜ, øÜñéá, (ÅâäïìÜäåò-÷ñüíéá) Öõìáôéíéóìüò
ìõêïâáêôçñéäéþóåéò Ì. bovis ÐåñéâÜëëïí (õäÜôéíï) Ó. öõìáôßùóçò ÁíôéöõìáôéêÞ

M. avium Ôñïöïãåíþò, áãùãÞ
M. marinum ÄéÜ ôïõ Áíáðíåõóôéêïý

ÓõóôÞìáôïò
ÐáóôåñÝëëùóç Pasteurella spp. ¼ëá ôá æþá & ðôçíÜ 48 þñåò ÊáëëéÝñãåéá
Ðáóôåñéäßáóç P. multocida ÄéÜ ëýóåùí óõíå÷åßáò ÔïðéêÞ öëåãìïíÞ, ÁíôéâéïôéêÜ å.ö.
Pasteurellosis, äÝñìáôïò áðüóôçìá,
Shipping/Transport fever, óõóôçìáôéêÞ ëïßìùîç
Haemorrhagic septicaemia
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Ðßíáêáò 4 (óõíÝ÷åéá). Æùïíüóïé ôïõ áíáðíåõóôéêïý óõóôÞìáôïò ïöåéëüìåíåò óå âáêôÞñéá
Íüóïò Áßôéï ÁðïèÞêç/Îåíéóô. Åðþáóç ÄéÜãíùóç
¢ëëåò ïíïìáóßåò Åßäç MåôÜäïóç Óõìðôþìáôá Èåñáðåßá

ØåõäïìÜëçò Pseudomonas spp. ÉððïåéäÞ, ðåñéâÜëëïí 1-14 çìÝñåò ÊáëëéÝñãåéá
Glanders, P. mallei Åî åðáöÞò ìå ìïëõóìÝíá Ðõñåôüò, êáêïõ÷ßá, ðüíïé Äåñìïáíôßäñáóç
Malleus Farcy P. pseudomallei æþá, ðåñéâÜëëïí áñèñþóåùí/ìõþí, ðíåõìïíßá, (ìáëåúíéóìüò)

ðëåõñßôéò, ðõáéìßá ÏñïëïãéêÝò
äïêéìáóßåò
CF, IHA
ÁíôéâéïôéêÜ

ÓôáöõëïêïêêéÜóåéò Staphylococcus èçëáóôéêÜ ÌåñéêÝò þñåò ÊáëëéÝñãåéá
Staphylococcal disease, aureus (âïïåéäÞ, æþá Ðíåõìïíßá, ïóôåïìõåëßôéò, ÁíôéâéïôéêÜ
Staphylococcal food óõíôñïöéÜò, ìáóôßôéò, åíäïêáñäßôéò,
poisoning, Üíèñùðïò) óçøáéìßá
Staphylococcal ÔñïöïãåíÞò
enterotoxicosis (åíôåñïôïîßíåò)
ÓôñåðôïêïêêéÜóåéò Streptococcus spp. ¢íèñùðïò, èçëáóôéêÜ ÌåñéêÝò çìÝñåò ÊáëëéÝñãåéá
Streptococcosis, S. pyogenes (âïïåéäÞ, éððïåéäÞ, Ðõñåôüò, Áíáðíåõóôéêü ÁíôéâéïôéêÜ
Streptococcal S. suis ÷ïßñïé) Óýóôçìá, ðíåõìïíßá, (Ðåíéêéëëßíç)
disease ÔñïöïãåíÞò, åî åðáöÞò ìçíéããßôéò, åíäïêáñäßôéò,

ìå ìïëõóìÝíá æþá íåöñßôéò
Ãåñóéíéþóåéò Ðáíþëçò Yersinia spp. ¢ãñéá & êáôïéêßäéá æþá, 2-5 çìÝñåò ÊáëëéÝñãåéá
Plague, Black Death Y. pestis ðôçíÜ, ôñùêôéêÜ Ðõñåôüò, äéüãêùóç
Pseudotuberculosis Y. pseudotuberculosis ÔñïöïãåíÞò ëåìöáäÝíùí, ÁíôéâéïôéêÜ åõñÝïò

Y. enterocolitica áéìïññáãéêÞ âñïã÷ïðíåõìïíßá, öÜóìáôïò
Ýìåôïò, äéÜññïéá, öáñõããßôéò,
áñèñßôéò, åñýèçìá

Ðßíáêáò 5. Æùïíüóïé ôïõ áíáðíåõóôéêïý óõóôÞìáôïò ïöåéëüìåíåò óå éïýò
Ïñèüìõîïé-éïß

Ãñßððç Swine influenza virus ¢íèñùðïé, Üãñéá 1-3 çìÝñåò Áðïìüíùóç éïý
Swine & Equine influenza, A equi 2 influenza virus & êáôïéêßäéá ÔõðéêÜ óõìðôþìáôá ÏñïëïãéêÝò
Ávian influenza Avian H5N1 virus ðôçíÜ, éððïåéäÞ, ÷ïßñïé ãñßððçò äïêéìáóßåò

ÄéÜ ôïõ Áíáðíåõóôéêïý ÓõìðôùìáôéêÞ
ÓõóôÞìáôïò

SUMMARY

Zoonoses and the lung

Papadopoulou C.

Æoonoses are defined as infectious diseases transmitted naturally between vertebrates and man. It is
estimated that there are currently over 180 zoonotic diseases, affecting significantly both public health
and economy sector. During the last couple of decades zoonoses are emerging or re-emerging in areas
where they had disappeared for years, the phenomenon being attributed to environmental global changes
and social-behavioral changes of life style in the developed and developing countries worldwide. Tu-
berculosis, anthrax and echinococcosis are only three of the major zoonotic diseases infecting the
lung. The zoonoses affecting the respiratory system are caused by various infectious agents including
bacteria, fungi, parasites and viruses. For that reason WHO has issued a series of measures for preven-
tion and control of emerging zoonoses. Pneumon 2002, 15(1):69-77.

Keywords: Zoonoses, lung, infectious diseases, respiratory system
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ÐÅÑÉËÇØÇ

Åßíáé ãíùóôü üôé ôï êÜðíéóìá áðïôåëåß ôïí êýñéï áéôéïëïãéêü
ðáñÜãïíôá ðïõ ó÷åôßæåôáé ìå ôçí áíÜðôõîç ×ñüíéáò Aðïöñáêôé-
êÞò ÐíåõìïíïðÜèåéáò (×.Á.Ð.). Ç ×.Á.Ð. ÷áñáêôçñßæåôáé áðü
ðáèïëïãéêÞ öëåãìïíþäç áðÜíôçóç ôùí áåñáãùãþí óå äéÜöïñá
åñåèßóìáôá, óôçí ïðïßá óõììåôÝ÷ïõí ïõäåôåñüöéëá, Ô-ëåìöïêýô-
ôáñá, ìáêñïöÜãá êáé çùóéíüöéëá. Óêïðüò áõôÞò ôçò ìåëÝôçò Þôáí
íá åñåõíÞóåé ôç óõììåôï÷Þ ôùí êõôôáñïôïîéêþí CD8+ ëåìöïêõô-
ôÜñùí óôç öëåãìïíþäç äéáäéêáóßá ðïõ ÷áñáêôçñßæåé ôç íüóï.
Éäéáßôåñá ìåëåôÞèçêáí ç Ýêöñáóç ôçò ðåñöïñßíçò ôùí êõôôáñï-
ôïîéêþí CD8+ ëåìöïêõôôÜñùí êáé ç êõôôáñïôïîéêÞ ôïõò äñáóôç-
ñéüôçôá. Óôç ìåëÝôç óõììåôåß÷áí 36 Üíäñåò êáðíéóôÝò ìå ×.Á.Ð.,
25 Üíäñåò êáðíéóôÝò ÷ùñßò ×.Á.Ð. êáé 10 õãéåßò ìç êáðíéóôÝò. O
ðñïóäéïñéóìüò ôùí êõôôáñïôïîéêþí CD8+ ëåìöïêõôôÜñùí óôï
ðôýåëï ðñáãìáôïðïéÞèçêå ìå áíïóïêõôôáñï÷çìåßá ÷ñçóéìïðïéþ-
íôáò ìïíïêëùíéêÜ áíôéóþìáôá áíôß-CD3-F.I.T.C êáé áíôß-CD8-
F.I.T.C. Ç Ýêöñáóç ôçò ðåñöïñßíçò áîéïëïãÞèçêå ìå êõôôáñïìå-
ôñßá ñïÞò, ÷ñçóéìïðïéþíôáò áíôßóùìá áíôß - ðåñöïñßíç-F.I.T.C.
Ç êõôôáñïôïîéêÞ äñáóôçñéüôçôá ôùí CD8+ ëåìöïêõôôÜñùí ðñïó-
äéïñßóôçêå åðùÜæïíôáò ôá CD8+ ëåìöïêýôôáñá ìå êýôôáñá óôü-
÷ïõò (Ê562). ÂñÝèçêå üôé ôï ðïóïóôü êáé ï áðüëõôïò áñéèìüò
ôùí êõôôáñïôïîéêþí CD8+ ëåìöïêõôôÜñùí Þôáí óôáôéóôéêÜ óç-
ìáíôéêÜ áõîçìÝíïò óôïõò êáðíéóôÝò ìå ×.Á.Ð. óå óýãêñéóç ìå
ôïõò êáðíéóôÝò ÷ùñßò ×.Á.Ð. (p = 0,005) êáé ôïõò õãéåßò ìç êá-
ðíéóôÝò (p = 0,0001). Ïé êáðíéóôÝò ìå ×.Á.Ð. ðáñïõóßáóáí åðß-
óçò óôáôéóôéêÜ óçìáíôéêÞ áýîçóç ôçò Ýêöñáóçò ôçò ðåñöïñß-
íçò êáé áõîçìÝíç êõôôáñïôïîéêÞ äñáóôçñéüôçôá ôùí CD8+ ëåì-

¸êöñáóç ðåñöïñßíçò êáé êõôôáñïôïîéêÞ
äñáóôçñéüôçôá ôùí CD8+ ëåìöïêõôôÜñùí óôá ðôýåëá
êáðíéóôþí ìå ÷ñüíéá áðïöñáêôéêÞ ðíåõìïíïðÜèåéá

ÊëéíéêÞ ÌåëÝôç

ÂñáâåõìÝíç Åñãáóßá

ÐáíåëëÞíéï Óõíåäñéï ÍïóçìÜôùí Èþñáêïò - Èåóóáëïíßêç 2001
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ôçò ñïÞò ôïõ áÝñá. Ðáñ� üëá áõôÜ, ï
áêñéâÞò ñüëïò êáé ï ìç÷áíéóìüò äñÜ-
óçò ôùí êõôôáñïôïîéêþí CD8+ ëåìöï-
êõôôÜñùí óôç öëåãìïíþäç äéáäéêáóßá
ðïõ ÷áñáêôçñßæåé ôç íüóï ðáñáìÝ-
íïõí áäéåõêñßíéóôïé. ÌåëÝôåò ðïõ åðé-
êåíôñþíïíôáé óôçí êõôôáñïôïîéêÞ

öïêõôôÜñùí óå ó÷Ýóç ìå ôéò Üëëåò äýï ïìÜäåò ôçò ìåëÝôçò (p <
0,05). Ôá áðïôåëÝóìáôá Ýäåéîáí üôé ôá CD8+ ëåìöïêýôôáñá óôï
ðôýåëï áóèåíþí ìå ×.Á.Ð. åêöñÜæïõí ìåãáëýôåñç êõôôáñïôïîé-
êüôçôá óå ó÷Ýóç ìå ôïõò êáðíéóôÝò ÷ùñßò ×.Á.Ð. Ç êõôôáñïôïîé-
êüôçôá ðéèáíüí áóêåßôáé ìÝóù ôçò áõîçìÝíçò áðåëåõèÝñùóçò
ðåñöïñßíçò. Ðíåýìùí 2002, 15(1)78-87.

ÅÉÓÁÃÙÃÇ

Ç ÷ñüíéá áðïöñáêôéêÞ ðíåõìïíïðÜèåéá (×.Á.Ð.)
÷áñáêôçñßæåôáé áðü ìç ðëÞñùò áíáóôñÝøéìç áðüöñá-
îç ôùí áåñáãùãþí, ç ïðïßá ó÷åôßæåôáé ìå ìéá ðáèïëï-
ãéêÞ öëåãìïíþäç áíôßäñáóç ôùí áåñáãùãþí óå äéÜöï-
ñá ôïîéêÜ óùìáôßäéá Þ áÝñéá1. Áí êáé ôï êÜðíéóìá åß-
íáé ï êýñéïò ðáñÜãïíôáò êéíäýíïõ ãéá ôçí áíÜðôõîç ôçò
×.Á.Ð., ìüíï ìéá õðïïìÜäá êáðíéóôþí áíáðôýóóïõí
êëéíéêÜ óçìáíôéêÞ áðüöñáîç ôùí áåñáãùãþí2. Öëåã-
ìïíþäç êýôôáñá, üðùò ïõäåôåñüöéëá, ìáêñïöÜãá êáé
Ô-ëåìöïêýôôáñá (éäéáßôåñá êõôôáñïôïîéêÜ CD8+), óõì-
ìåôÝ÷ïõí óôç öëåãìïíþäç äéáäéêáóßá ðïõ ÷áñáêôçñß-
æåé ôç íüóï. Ôá åíåñãïðïéçìÝíá öëåãìïíþäç êýôôáñá
ìå ôç óåéñÜ ôïõò áðåëåõèåñþíïõí ìéá ðïéêéëßá ìåóï-
ëáâçôþí, ðïõ ðåñéëáìâÜíïõí ôçí éíôåñëåõêßíç-8 (IL-8),
ôïí ðáñÜãïíôá íÝêñùóçò üãêïõ (TNF-á), ôá ëåõêïôñéÝ-
íéá B4 (LTB4) êáèþò êáé Üëëïõò ðáñÜãïíôåò ïé ïðïßïé
åßíáé éêáíïß íá êáôáóôñÝøïõí ôï ðíåõìïíéêü ðáñÝã÷õ-
ìá êáé íá óõíôçñÞóïõí ôçí ïõäåôåñïöéëéêÞ öëåãìïíÞ
ôùí áåñáãùãþí ðïõ ÷áñáêôçñßæåé ôç íüóï3-5.

Ôá êõôôáñïôïîéêÜ CD8+ ëåìöïêýôôáñá ðéóôåýåôáé
üôé ðáßæïõí óçìáíôéêü ñüëï óôçí ðáèïãÝíåéá ôçò ×.Á.Ð.
Ðñüóöáôá áñêåôÝò ìåëÝôåò óå âéïøßåò âñüã÷ïõ åóôéÜ-
æïíôáé óôï ñüëï ôùí ðáñáðÜíù êõôôÜñùí óôïõò êåíôñé-
êïýò êáé ðåñéöåñéêïýò áåñáãùãïýò êáðíéóôþí ìå
×.Á.Ð.6,7. Óå óýãêñéóç ìå êáðíéóôÝò, ðïõ äåí ðáñïõ-
óéÜæïõí ðåñéïñéóìü ôçò ñïÞò ôïõ áÝñá, ïé áóèåíåßò ìå
×.Á.Ð. Ý÷ïõí áõîçìÝíïõò áñéèìïýò êõôôáñïôïîéêþí
CD8+ ëåìöïêõôôÜñùí óôïõò ìéêñïýò êáé óôïõò ìåãÜ-
ëïõò áåñáãùãïýò. Ôá ðáñáðÜíù êýôôáñá Ý÷ïõí âñå-
èåß åðßóçò íá äéçèïýí ôï ðíåõìïíéêü ðáñÝã÷õìá êáé ôéò
ðíåõìïíéêÝò áñôçñßåò, áðïäåéêíýïíôáò ôç óõóôçìáôéêü-
ôçôá ôçò öëåãìïíþäïõò áíôßäñáóçò ðïõ ïäçãåß óôçí
áíÜðôõîç ôçò íüóïõ. Ç åðéêñÜôçóç ôùí CD8+ êõôôÜ-
ñùí, ôüóï óôéò âéïøßåò âñüã÷ïõ üóï êáé óôï âñïã÷ïêõ-
øåëéäéêü Ýêðëõìá, áðïôåëåß ìéá óáöÞ äéáöïñÜ ìåôáîý
êáðíéóôþí ìå ×.Á.Ð. êáé êáðíéóôþí ÷ùñßò ðåñéïñéóìü

äñáóôçñéüôçôá ôùí CD8+ ëåìöïêõôôÜñùí, áíáöÝñïõí
üôé ôá óõãêåêñéìÝíá êýôôáñá ìðïñïýí íá ðñïêáëÝóïõí
êõôôáñüëõóç êáé áðüðôùóç ôùí êõøåëéäéêþí åðéèçëéá-
êþí êõôôÜñùí ìÝóù ôçò áðåëåõèÝñùóçò ðåñöïñßíçò êáé
ôïõ ðáñÜãïíôá íÝêñùóçò üãêïõ (TNF-á)8.

Óôçí ðáñïýóá ìåëÝôç åñåõíÞèçêå ç óõìâïëÞ ôùí
êõôôáñïôïîéêþí CD8+ êõôôÜñùí óôçí ðáèïãÝíåéá ôçò
÷ñüíéáò áðïöñáêôéêÞò ðíåõìïíïðÜèåéáò óå äåßãìáôá
ðôõÝëïõ áóèåíþí ìå ×.Á.Ð, ðïõ åß÷áí ëçöèåß êáôüðéí
äéáäéêáóßáò ðñüêëçóçò, ìå åéóðíïÞ áåñïëýìáôïò õðÝñ-
ôïíïõ äéáëýìáôïò ÷ëùñéïý÷ïõ íáôñßïõ. Ç êõôôáñïôï-
îéêÞ äñáóôçñéüôçôá ôùí CD8+ ëåìöïêõôôÜñùí óå êá-
ðíéóôÝò ìå ×.Á.Ð. óõãêñßèçêå ìå áõôÞ êáðíéóôþí ÷ù-
ñßò ×.Á.Ð. êáé õãéþí ìç êáðíéóôþí.

ÕËÉÊÏ ÊÁÉ ÌÅÈÏÄÏÓ

MåëåôÞèçêáí óõíïëéêÜ 71 Üôïìá. Áðü áõôÜ, ôá ôñéÜ-
íôá Ýîé (36) Þôáí Üíäñåò êáðíéóôÝò ìå ×.Á.Ð. Ç äéÜ-
ãíùóÞ ôïõò âáóßóôçêå óå äçìïóéåõìÝíá êñéôÞñéá ïìï-
öùíßáò2. Ïé áóèåíåßò äåí åß÷áí ïîåßá ðáñüîõíóç ôçò
íüóïõ ôéò ôåëåõôáßåò ôÝóóåñéò åâäïìÜäåò ðñéí ôç ìåëÝ-
ôç êáé êáíÝíáò äåí åß÷å ëÜâåé áíôéâéïôéêÜ Þ êïñôéêï-
óôåñïåéäÞ óõóôçìáôéêÜ êáôÜ ôçí áíôßóôïé÷ç ÷ñïíéêÞ
ðåñßïäï. Åðéðñüóèåôá ìåëåôÞèçêå ìéá ïìÜäá 25 êáðíé-
óôþí ÷ùñßò ×.Á.Ð. êáé ìéá ïìÜäá 10 õãéþí ìç êáðíé-
óôþí. Ïé åèåëïíôÝò êáðíéóôÝò ÷ùñßò ×.Á.Ð. äåí åß÷áí
éóôïñéêü êáñäéáêÞò Þ áíáðíåõóôéêÞò íüóïõ êáé åß÷áí
öõóéïëïãéêÞ ðíåõìïíéêÞ ëåéôïõñãßá. Ôï ðñùôüêïëëï
åãêñßèçêå áðü ôçí ÅðéôñïðÞ Äåïíôïëïãßáò ôïõ Íïóï-
êïìåßïõ êáé üëïé ïé óõììåôÝ÷ïíôåò óôç ìåëÝôç Ýäùóáí
ôç óõãêáôÜèåóÞ ôïõò.

ÓðéñïìÝôñçóç

Ç óðéñïìÝôñçóç ðñáãìáôïðïéÞèçêå ìå Ýíá áõôïìá-
ôïðïéçìÝíï óýóôçìá (Ìaster LAb, Jaeger 2.12, Germ-
any) óýìöùíá ìå ðñïôõðïðïéçìÝíåò ïäçãßåò9. Ïé óõì-
ìåôÝ÷ïíôåò äåí ÷ñçóéìïðïßçóáí âñïã÷ïäéáóôáëôéêÜ
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âñá÷åßáò äñÜóåùò ôéò ôåëåõôáßåò 6 þñåò ðñéí áðü ôéò
ìåôñÞóåéò êáé äåí åß÷áí êáðíßóåé Þ ðéåé ôóÜé Þ êáöÝ ôï
ðñùß ôçò ìÝôñçóçò. ×ñçóéìïðïéÞèçêáí ïé ðñïâëåðüìå-
íåò ôéìÝò ðïõ áíáöÝñïíôáé óôá íÝá ðñüôõðá ôùí äïêé-
ìáóéþí ôçò ðíåõìïíéêÞò ëåéôïõñãßáò9.

Ðñüêëçóç ðôõÝëùí (Sputum induction)

Ç ðñüêëçóç ðôõÝëùí Ýãéíå ìå åéóðíïÞ õðÝñôïíïõ
äéáëýìáôïò ÷ëùñéïý÷ïõ íáôñßïõ, ôï ïðïßï ðáñáãüôáí
áðü íåöåëïðïéçôÞ õðåñÞ÷ùí (Ultra Neb 2000, DeVilbi-
is, Sormeset, PA, USA), óýìöùíá ìå ðñïôõðïðïéçìÝíç
ìÝèïäï10. Ï íåöåëïðïéçôÞò ñõèìßóôçêå óå ñïÞ 1,5 ml/
min êáé ôá ðáñáãüìåíá óùìáôßäéá åß÷áí äéÜìåôñï 4,5
ìm. ÍåöåëïðïéÞèçêáí äéáëýìáôá ÷ëùñéïý÷ïõ íáôñßïõ
3%, 4% êáé 5% óå èåñìïêñáóßá äùìáôßïõ (20-25° C)
êáé ÷ïñçãÞèçêáí ìå óùëÞíá ìÞêïõò 100 cm êáé åóùôå-
ñéêÞò äéáìÝôñïõ 22 mm. Ôá äåßãìáôá ðôõÝëïõ ôïðïèå-
ôÞèçêáí óå áðïóôåéñùìÝíï ðëáóôéêü ôñõâëßï êáé óå
èåñìïêñáóßá 4° âáèìþí Êåëóßïõ ìÝ÷ñé ôçí åðåîåñãá-
óßá ôïõò. Ç äéáäéêáóßá ôçò ðñüêëçóçò ôåñìáôéæüôáí
ìåôÜ áðü ôñåéò ðåñéüäïõò åéóðíïÞò õðÝñôïíïõ äéáëý-
ìáôïò ÷ëùñéïý÷ïõ íáôñßïõ äéÜñêåéáò 7 min Þ ìåôÜ áðü
ðôþóç ôïõ FEV1 >20% áðü ôçí áñ÷éêÞ ôéìÞ ôïõ áóèå-
íïýò.

Åðåîåñãáóßá ðôõÝëùí

Ôï ðôýåëï åðåîåñãáæüôáí ìÝóá óå 15 min áðü ôïí
ôåñìáôéóìü ôçò äéáäéêáóßáò ôçò ðñüêëçóçò. Óôç óõíÝ-
÷åéá ôá âýóìáôá âëÝííçò áðïìáêñýíèçêáí áðü ôï ðôýå-
ëï áêïëïõèþíôáò óõãêåêñéìÝíï ðñùôüêïëëï10. ÌåôñÞ-
èçêå ôï âÜñïò ôùí âõóìÜôùí êáé ðñïóôÝèçêå äéèåúï-
èñåúôüëç 0,1% (Sputolysin, Calbiochem, La Jolla, CA,
USA) äéðëÜóéïõ âÜñïõò áðü ôï âÜñïò ôùí âõóìÜôùí.
Ôá äåßãìáôá áíáêéíÞèçêáí óå áíáìéêôÞñá ìÝóá óå Ýíá
åõñý ðëáóôéêü äïêéìáóôéêü óùëÞíá êáé ôïðïèåôÞèçêáí
óå áíáêéíïýìåíï õäáôüëïõôñï èåñìïêñáóßáò 37°C ãéá
15 min þóôå íá åîáóöáëéóôåß ðëÞñçò ïìïãåíïðïßçóç.
ÌåôÜ ôçí ðëÞñç ôïõò ïìïãåíïðïßçóç ðñïóôÝèçêå êáë-
ëéåñãçôéêü äéÜëõìá (R.P.M.I.-1640) êáé 10% F.C.S. (Fe-
tal calf serum) üãêïõ äéðëÜóéï áðü ôïí üãêï ôïõ ïìïãå-
íïðïéçìÝíïõ äåßãìáôïò. Óôç óõíÝ÷åéá ôá äåßãìáôá äéç-
èÞèçêáí ìÝóù åíüò íÜéëïí ößëôñïõ ìå äéÜìåôñï ðüñùí
48 ìm (Thompson, Ontario, Canada) êáé áíáêéíÞèçêáí
óå áíáìéêôÞñá. Óôï öéëôñáñéóìÝíï äåßãìá ìåôñÞèçêå ï
ïëéêüò áñéèìüò êõôôÜñùí êáé åëÝã÷èçêå ç âéùóéìüôçôá

ôùí êõôôÜñùí ìå ôç ìÝèïäï áðïêëåéóìïý ìå Trypan
Blue. Óôç óõíÝ÷åéá ôï åíáéþñçìá öõãïêåíôñÞèçêå óôá
400 g ãéá 5 min êáé ôï ßæçìá åðáíáäéáëýèçêå ìå 500 ìl
R.P.M.I. � 1640 êáé 10% F.C.S. Ôï õðåñêåßìåíï áíáñ-
ñïöÞèçêå êáé áðïèçêåýèçêå óå óùëçíÜñéá Eppendorf
óôïõò � 80°C.

Ôá êýôôáñá áñáéþèçêáí óå óõãêÝíôñùóç 0,35x106

êýôôáñá/ml. Aêïëïýèçóå öõãïêÝíôñçóç ÷ñçóéìïðïéþ-
íôáò 50 ìl ôïõ åíáéùñÞìáôïò ôùí êõôôÜñùí ôá ïðïßá
ôïðïèåôÞèçêáí óôïõò õðïäï÷åßò êõôôáñïöõãüêåíôñïõ
(Aerospray, Wescor, Utah, USA) óôéò 3000 óôñïöÝò ìå
âñáäåßá åðéâñÜäõíóç ãéá 5 min. Áêïëïýèçóå ÷ñþóç óå
äýï áíôéêåéìåíïöüñåò ðëÜêåò ìå May � Grunwald/Gi-
emsa (Ì.G.G.) ãéá ðñïóäéïñéóìü ôïõ êõôôáñéêïý ôý-
ðïõ. Óôç óõíÝ÷åéá ìåôñÞèçêáí 500 ìç ðëáêþäç êýôôá-
ñá áðü êÜèå äåßãìá ìå ôõöëü ôñüðï áðü äýï ðáñáôç-
ñçôÝò. Ï ìÝóïò üñïò ôùí äýï õðïëïãéóìþí ÷ñçóéìïðïéÞ-
èçêå ãéá ôïí õðïëïãéóìü ôïõ áðüëõôïõ áñéèìïý êõôôÜ-
ñùí áíÜ ãñáììÜñéï ôïõ áñ÷éêïý åíáéùñÞìáôïò ðôõÝ-
ëùí.

Áðïìüíùóç ôùí ëåìöïêõôôÜñùí áðü ôá ðôýåëá

ÌåôÜ ôçí ðáñáðÜíù äéáäéêáóßá ôï ßæçìá ôùí êõô-
ôÜñùí åðáíáäéáëýèçêå óå R.P.M.I.�1640 êáé 10% F.-
C.S. åíéó÷õìÝíï ìå 100 U/ml ðåíéêéëßíçò, 100 mg/ml óôñå-
ðôïìõêßíçò êáé 0,02 mg/ml öëïõêïíáæüëçò. Óôç óõíÝ÷åéá
ôá ëåìöïêýôôáñá áðïìïíþèçêáí ÷ñçóéìïðïéþíôáò óý-
óôçìá êëéìáêïýìåíçò ðõêíüôçôáò (Lymphoprep), (Nyco-
med, Oslo). Ôá ëåìöïêýôôáñá ðïõ áðïìïíþèçêáí ôï-
ðïèåôÞèçêáí óå ðéíáêßäéá 24 âïèñßùí óå óõãêÝíôñùóç
2x106 êýôôáñá/ml êáé äéåãÝñèçêáí åðß 5 þñåò óôïõò 37°C
õðü 5% CO2, ìÝóá óå R.P.M.I-1640 êáé 10% F.C.S. ðá-
ñïõóßá phorbol 12-myristate 13-acetate (P.M.A.) 25 ng/
ml, ionomycin 1 ìmole/ml êáé brefeldin A 10 ìg/ml (Sig-
ma). Óôç óõíÝ÷åéá ôá ëåìöïêýôôáñá öõãïêåíôñÞèçêáí
óå êõôôáñïöõãüêåíôñï, ôï ßæçìá óôÝãíùóå óôïí áÝñá
êáé öõëÜ÷ôçêå óôïõò � 80°C.

Áíïóïêõôôáñï÷çìéêÞ áíÜëõóç

ÌÝôñçóç ôùí êõôôáñïôïîéêþí CD8+ ëåìöïêõôôÜñùí

Ï ðñïóäéïñéóìüò ôùí CD3+, CD4+ êáé CD8+ ëåì-
öïêõôôÜñùí Ýãéíå ìå áíïóïêõôôáñï÷çìåßá11. ÌåôÜ ôçí
áðüøõîÞ ôïõò, ôá êýôôáñá ìïíéìïðïéÞèçêáí óå áêåôü-
íç ãéá 10 ëåðôÜ, åðáíõäáôþèçêáí ìå P.B.S (phosphate
buffer saline) êáé åðåîåñãÜóôçêáí ãéá ÷ñþóç12. Ôá anti-
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nsity-R.F.I.) ðïõ áíôéóôïé÷ïýóå óôçí ðõêíüôçôá ôïõ áíôé-
ãüíïõ, õðïëïãßóôçêáí (Åéêüíåò 3, 4).

Ðñïóäéïñéóìüò ôçò êõôôáñïôïîéêÞò äñáóôçñéüôçôáò
ôùí CD8+ ëåìöïêõôôÜñùí

ÐñïêåéìÝíïõ íá áíáãíùñßóïõìå åÜí ôá CD8+ êýô-
ôáñá åßíáé ëåéôïõñãéêÜ éêáíÜ íá áíáãíùñßóïõí êáñêé-
íéêÜ êýôôáñá êáé íá äñÜóïõí óáí êõôôáñïôïîéêÜ êýô-
ôáñá åöáñìüóáìå ôå÷íéêÝò êõôôáñïôïîéêüôçôáò. Ôá
êýôôáñá óôü÷ïé (Ê562) åðùÜóèçêáí ìáæß ìå ôá ëåìöï-
êýôôáñá óå áíáëïãßåò 3/1 Ýùò 50/1 ãéá ÷ñïíéêü äéÜóôç-
ìá ôåóóÜñùí ùñþí êáé óå èåñìïêñáóßá 37°C. Ç êõô-
ôáñïôïîéêüôçôá êáèïñßóôçêå óýìöùíá ìå ðñïôõðïðïéç-
ìÝíç ìÝèïäï.

ÓôáôéóôéêÞ áíÜëõóç

Ôá êëéíéêÜ ÷áñáêôçñéóôéêÜ ðáñïõóéÜæïíôáé ùò ìÝóç
ôéìÞ åíþ ôá êõôôáñéêÜ ùò äéÜìåóïò (ìÝãéóôïò-åëÜ÷é-
óôïò). Ïé äéáöïñÝò áíÜìåóá óôéò ôñåéò ïìÜäåò ôùí áôü-
ìùí ôçò ìåëÝôçò áíáëýèçêáí ÷ñçóéìïðïéþíôáò ôï ôåóô
Kruskal Wallis ìå óõãêñßóåéò áíÜ æåýãç (Posthoc áíÜ-
ëõóç) ðïõ Ýãéíáí ìå ôç ìÝèïäï Conover-Inman. H ó÷Ý-
óç áíÜìåóá óôéò êõôôáñéêÝò êáé öõóéïëïãéêÝò ìåôáâëç-
ôÝò áíáëýèçêáí ÷ñçóéìïðïéþíôáò ôï óõíôåëåóôÞ óõó÷Ý-
ôéóçò ôïõ Sperman. Tï óôáôéóôéêü ëïãéóìéêü StartsDir-
ect ÷ñçóéìïðïéÞèçêå ãéá üëåò ôéò áíáëýóåéò. ÔéìÞ p <
0,05 èåùñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ.

ÁÐÏÔÅËÅÓÌÁÔÁ

Ôá äçìïãñáöéêÜ êáé óðéñïìåôñéêÜ ÷áñáêôçñéóôéêÜ
ôùí áôüìùí öáßíïíôáé óôïí ðßíáêá 1. Ïé áóèåíåßò ìå
×.Á.Ð. åß÷áí áðüöñáîç ôùí áåñáãùãþí, üðùò öáßíå-
ôáé áðü ôç óôáôéóôéêÜ óçìáíôéêÜ ÷áìçëüôåñç ôéìÞ ôïõ
äõíáìéêÜ åêðíåüìåíïõ üãêïõ áÝñá óôï ðñþôï äåõôå-
ñüëåðôï [F.E.V1 (ùò % ôïõ ðñïâëåðüìåíïõ)], óå ó÷Ý-
óç ìå ôéò ïìÜäåò ôùí áôüìùí ÷ùñßò ×.Á.Ð. (p < 0,01),
(Ðßíáêáò 1). Ç êõôôáñéêÞ óýíèåóç ôïõ ðôõÝëïõ ðáñïõ-
óéÜæåôáé óôïí ðßíáêá 2.

Õðïðëçèõóìïß ôùí ëåìöïêõôôÜñùí óôï ðôýåëï

Ôá ðïóïóôÜ êáé ïé áðüëõôïé áñéèìïß ôùí CD8+ ëåì-
öïêõôôÜñùí Þôáí óçìáíôéêÜ õøçëüôåñá óôïõò áóèåíåßò
ìå ×.Á.Ð. óå ó÷Ýóç ôüóï ìå ôïõò êáðíéóôÝò ÷ùñßò
×.Á.Ð. üóï êáé ìå ôïõò õãéåßò ìç êáðíéóôÝò (Ðßíáêáò

CD3, anti-CD4 (Caltag) �áíôß-áíèñþðéíá� ìïíïêëùíé-
êÜ áíôéóþìáôá áðü ðïíôßêé êáé ôï anti-mouse IgG-F.I.-
T.C [áíïóïóöáéñßíç Ýíáíôé ôçò IgG ðïíôéêéïý óçìáóìÝ-
íç ìå F.I.T.C. (fluoroisothiocyanate)] áíôßóùìá áðü
êïõíÝëé ÷ñçóéìïðïéÞèçêáí óýìöùíá ìå ôéò ïäçãßåò ôïõ
êáôáóêåõáóôÞ.

Áíß÷íåõóç ôçò ðåñöïñßíçò

Á) ÓÞìáíóç ôùí êõôôÜñùí

Ç Ýêöñáóç ôçò ðåñöïñßíçò ôùí êõôôáñïôïîéêþí
CD8+ êõôôÜñùí áíé÷íåýèçêå ìå êõôôáñïìåôñßá ñïÞò. Ôá
ðáñáêÜôù �áíôß-áíèñþðéíá� ìïíïêëùíéêÜ áíôéóþìá-
ôá áðü ðïíôßêé, ÷ñçóéìïðïéÞèçêáí ãéá ôç óÞìáíóç ôùí
êõôôÜñùí: anti-CD3-PCy5, anti-CD8-(PE) êáé anti-per-
forin-F.I.T.C. (Serotec). ×ñçóéìïðïéÞèçêáí åðßóçò êáé
ìç óçìáóìÝíá anti-human-perforin áíôéóþìáôá ãéá ôçí
åíäïêõôôÜñéá áíß÷íåõóç ôçò ðåñöïñßíçò. Åðßóçò anti-
mouse áíôéóþìáôá áðü ðïíôßêé, éóïôõðéêÜ áíÜëïãá ìå
ôá F.I.T.C-, PE-, PCy-5 óõæåõãìÝíá áíôéóþìáôá, ÷ñçóé-
ìïðïéÞèçêáí óáí áíôéóþìáôá åëÝã÷ïõ.

Ãéá ôçí åíäïêõôôÜñéá óÞìáíóç ôçò ðåñöïñßíçò, ôá
CD8+ ëåìöïêýôôáñá (500.000 êýôôáñá) îåðëýèçêáí ìå
P.B.S êáé 10% F.C.S. êáé åðùÜóèçêáí ìå anti-CD8-PE
ãéá 30 ëåðôÜ óôïõò 4°C. ÌåôÜ áðü äéðëü îÝðëõìá ìå
P.B.S/F.C.S ôá êýôôáñá ìïíéìïðïéÞèçêáí ìå ôï �kit�
ìïíéìïðïßçóçò Intraprep (Beckman-Coulter) óýìöùíá
ìå ôéò ïäçãßåò ôïõ êáôáóêåõáóôÞ. Óôç óõíÝ÷åéá, ôá óç-
ìáóìÝíá áíôéóþìáôá êáôÜ ôçò ðåñöïñßíçò ÷ñçóéìïðïéÞ-
èçêáí óå ìïñéáêÞ ðåñßóóåéá ùò ìïíÜäåò åëÝã÷ïõ, ðñï-
óôÝèçêå anti-perforin-F.I.T.C. ÷ùñßò îÝðëõìá êáé Ýãéíå
åðþáóç ãéá 30 ëåðôÜ óå èåñìïêñáóßá äùìáôßïõ13. ÌåôÜ
ôç ÷ñþóç üëá ôá äåßãìáôá îåðëýèçêáí ìå äéÜëõìá P.-
B.S. êáé F.C.S., ôï ßæçìá åðáíáäéáëýèçêå ìå 1000 ìl äéá-
ëýìáôïò ðáñáöïñìáëäåýäçò 2% êáé ôá äåßãìáôá öõ-
ëÜ÷ôçêáí óôïõò 4° C ìÝ÷ñé ôçí áíÜëõóÞ ôïõò.

Â) ÁíÜëõóç ìå êõôôáñïìåôñßá ñïÞò

Ôá äåßãìáôá (ëåìöïêýôôáñá ðôõÝëïõ) ðïõ ðñïå-
ôïéìÜóôçêáí üðùò ðåñéãñÜöçêå ðáñáðÜíù, áíáëýèç-
êáí óå êõôôáñïìåôñçôÞ ñïÞò EPICS ELITE. ÔïõëÜ÷é-
óôïí 100.000 êýôôáñá áíáëýèçêáí óå êÜèå ðåñßðôùóç.
Ôï êáôÜëëçëï óÞìá åëÝã÷ïõ ÷ñçóéìïðïéÞèçêå ãéá áðü-
óâåóç ôïõ öüíôïõ. Ôá ðïóïóôÜ ìïíï÷ñùìáôéêþí, äé÷ñù-
ìáôéêþí êáé ôñé÷ñùìáôéêþí êõôôÜñùí êáé ç ó÷åôéêÞ
Ýíôáóç ôïõ öùóöïñéóìïý (Relative Fluorescence Inte-
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3). Äåí ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ äéáöïñÜ
ìåôáîý ôùí êáðíéóôþí ÷ùñßò ×.Á.Ð. êáé ôùí õãéþí ìç
êáðíéóôþí üóïí áöïñÜ óôï ðïóïóôü êáé ôïí áðüëõôï
áñéèìü ôùí CD8+ êõôôÜñùí (Ðßíáêáò 3). ÓçìáíôéêÜ
÷áìçëüôåñá ðïóïóôÜ CD4+ êõôôÜñùí âñÝèçêáí óôïõò
áóèåíåßò ìå ×.Á.Ð. óå óýãêñéóç ìå ôïõò êáðíéóôÝò ÷ù-
ñßò ×.Á.Ð. (p = 0,0001) êáé ôïõò õãéåßò ìç êáðíéóôÝò (p
= 0,0001), (Ðßíáêáò 3). ÁíôéèÝôùò, äåí âñÝèçêå óçìá-
íôéêÞ äéáöïñÜ óôá CD4+ êýôôáñá áíÜìåóá óôïõò êá-
ðíéóôÝò ÷ùñßò íüóï êáé ôïõò õãéåßò ìç êáðíéóôÝò. Ïé
áóèåíåßò ìå ×.Á.Ð. åß÷áí óçìáíôéêÜ ÷áìçëüôåñï ëüãï
CD4+/CD8+ óå ó÷Ýóç åßôå ìå ôïõò êáðíéóôÝò ÷ùñßò ðå-
ñéïñéóìü ôçò ñïÞò ôïõ áÝñá (p = 0,001), åßôå ìå ôïõò
õãéåßò ìç êáðíéóôÝò (p=0,008), (Ðßíáêáò 3). ÁíôéèÝôùò,
ï ëüãïò CD4+/CD8+ äåí äéÝöåñå ìåôáîý êáðíéóôþí

÷ùñßò ×.Á.Ð. êáé õãéþí ìç êáðíéóôþí, (Ðßíáêáò 3).

¸êöñáóç ðåñöïñßíçò êáé êõôôáñïôïîéêüôçôá ôùí CD8+

Ô-ëåìöïêõôôÜñùí

Ç Ýêöñáóç ôçò ðåñöïñßíçò, åêöñáæüìåíç ùò ó÷åôé-
êÞ Ýíôáóç ôïõ öùóöïñéóìïý (Relative fluorescence in-
tensity-R.F.I), Þôáí óôáôéóôéêÜ óçìáíôéêÜ õøçëüôåñç
óôïõò êáðíéóôÝò ìå ×.Á.Ð. óå ó÷Ýóç ìå ôïõò êáðíéóôÝò
÷ùñßò íüóï, [äéÜìåóïò (åëÜ÷éóôïò-ìÝãéóôïò)] [6,8(5,7-
8,2)] Ýíáíôé [4,9(2-6,5)], (p=0,0001) êáé ôïõò õãéåßò ìç
êáðíéóôÝò [2,85(2-4,1)], (p=0,0001). Åðßóçò ç Ýêöñáóç
ôçò ðåñöïñßíçò Þôáí óôáôéóôéêÜ óçìáíôéêÜ õøçëüôåñç
óôïõò êáðíéóôÝò ÷ùñßò ðåñéïñéóìü ôçò ñïÞò ôïõ áÝñá
[4,9 (2-6,5)] óå ó÷Ýóç ìå ôïõò õãéåßò [2,85(2- 4,1)],
(p=0,0001) (Åéêüíåò 1, 3, 4).

Ç êõôôáñïôïîéêüôçôá (%) ôùí CD8+ ëåìöïêõôôÜ-
ñùí âñÝèçêå íá åßíáé óôáôéóôéêÜ óçìáíôéêÜ õøçëüôåñç
óôïõò êáðíéóôÝò ìå ×.Á.Ð. óå ó÷Ýóç åßôå ìå ôïõò êáðíé-
óôÝò ÷ùñßò ×.Á.Ð. [äéÜìåóïò (åëÜ÷éóôïò-ìÝãéóôïò)]
[38(12-48)] Ýíáíôé [18(11-36)], (p=0,001) êáé ôïõò ìç
êáðíéóôÝò õãéåßò [8(5-15)], p=0,001. Ôï ßäéï âñÝèçêå íá
éó÷ýåé üóïí áöïñÜ óôç ó÷Ýóç ìåôáîý êáðíéóôþí ÷ùñßò
×.Á.Ð. [18(11-36)] êáé õãéþí ìç êáðíéóôþí [8 (5-15)],
p=0,001 (Åéêüíá 2).

ÓÕÆÇÔÇÓÇ

ÁñêåôÝò ìåëÝôåò Ý÷ïõí äåßîåé üôé ôï êÜðíéóìá åßíáé
ç êýñéá áéôßá ôçò öëåãìïíþäïõò äéáäéêáóßáò ðïõ ÷á-
ñáêôçñßæåé ôç ÷ñüíéá áðïöñáêôéêÞ ðíåõìïíïðÜèåéá14-19.
Ðáñ� üëá áõôÜ ìüíï ôï 15% ôùí êáðíéóôþí áíáðôýó-
óïõí êëéíéêÜ óçìáíôéêÞ íüóï20. ÄéáöïñÝò óôçí êõôôá-
ñéêÞ óýíèåóç áíÜìåóá óôïõò êáðíéóôÝò ðïõ áíáðôýó-

Ðßíáêáò 1. ÄçìïãñáöéêÜ êáé óðéñïìåôñéêÜ äåäïìÝíá ôùí ïìÜäùí ðïõ ìåëåôÞèçêáí

ÏìÜäá A ÏìÜäá B ÏìÜäá Ã
×ÁÐ ÊáðíéóôÝò (÷ùñßò ×ÁÐ) Ìç êáðíéóôÝò (õãéåßò)

Áñéèìüò 36 25 10
Öýëï (Á/Ã) 36/0 26/0 10/0
Çëéêßá (x±SD) ÷ñüíéá 61±6.5 55.5±6.6 49±9
ÊÜðíéóìá [ðáêÝôá x ÷ñüíéá (x±SD)] 50±10 45±10 -
FEV1/FVC 56±11 84±6* 87±5*
FEV1 (% ðñâë.) 42.7±18.9 91±6.4* 100±9**
ÄFEV1 (% ðñâë.) (ìåôÜ âñïã÷ïäéáóôïëÞ) 3.4±1.1 5±1.4 4.2±0.8

*p<0.01, **p<0.001

Åéêüíá 1. ̧ êöñáóç ðåñöïñßíçò ôùí êõôôáñïôïîéêþí CD8+

ëåìöïêõôôÜñùí óå êáðíéóôÝò ìå ×ÁÐ, êáðíéóôÝò ìç ×ÁÐ êáé
õãéåßò ìç êáðíéóôÝò (R.F.I=Relative fluorescence intensity).
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Ðßíáêáò 2. Êõôôáñéêïß ðëçèõóìïß óôá ðôýåëá áóèåíþí ìå ×ÁÐ, êáðíéóôþí ÷ùñßò ×ÁÐ êáé ìç êáðíéóôþí õãéþí. Ïé ôéìÝò åêöñÜ-
æïíôáé óáí äéÜìåóïò (åëÜ÷éóôç - ìÝãéóôç), ÌÓ:Ìç óçìáíôéêü.

                                                                        ÊÁÐÍÉÓÔÅÓ                            ÌÇ ÊÁÐÍÉÓÔÅÓ

×ÁÐ ×ùñßò ×ÁÐ P P
(ÏìÜäá A, n=36) (ÏìÜäá Â n=25) (ÏìÜäá Ã, n=10) (ANOVA) (Posthoc analysis)

Ïëéêüò áñéèìüò x107 cells/gr 8.15 (1.1-18) 4.4 (0.66-7.7) 1.13 (0.21-2.2) 0.0001 A vs. B: 0.001,
B vs. C: 0.05,

A vs. C: 0.0001
Ïõäåôåñüöéëá, x107 cells/gr 6.35 (0.33-16.87) 1.73 (0.31-4.85) 0.41 (0.1-1.2) 0.0001 A vs. B: 0.0001,

B vs. C: ÌÓ,
A vs. C: 0.0001

ÌáêñïöÜãá, x107 cells/gr 0.87 (0.087-3.37) 1.36 (0.05-4.41) 0.60 (0.09-1.5) 0.01 A vs. B : ÌÓ,
B vs. C:0.008,
A vs. C: ÌÓ

Ëåìöïêýôôáñá, x107 cells/gr 0.13 (0-1.24) 0.11 (0.005 - 0.8) 0.07 (0.007-0.15) 0.1 A vs.. B : ÌÓ,
B vs. C: ÌÓ,
A vs. C: 0.05

Çùóéíüöéëá, x107 cells/gr 0.09 (0-2.016) 0.08 (0-1.4) 0.006 (0-0.022) 0.2 A vs. B: ÌÓ,
B vs. C: ÌÓ,
A vs. C: ÌÓ

Ïõäåôåñüöéëá, % 80.7 (30-96) 54.7 (17-96) 37.9 (27-53) 0.0001 A vs. B: 0.0001,
B vs. C:0.02,

A vs. C:0.0001
ÌáêñïöÜãá, % 14.5 (1-70) 38.4 (2-80) 53.5 (39-68) 0.0001 A vs. B:0.0001,

B vs. C:0.01,
A vs. C:0.0001

Ëåìöïêýôôáñá, % 1.6 (0-9.4) 3.1 (0.3-10) 6.85 (2.6-12) 0.002 A vs. B: ÌÓ,
B vs. C:0.009,
A vs. C:0.0001

Çùóéíüöéëá, % 1.2 (0-18) 2.2 (0-38) 0.85 (0-2.2) 0.00 A vs. B: ÌÓ,
B vs. C:0.01,
A vs. C:ÌÓ

Ðßíáêáò 3. Õðïðëçèõóìïß Ô-ëåìöïêõôôÜñùí óôá ðôýåëá áóèåíþí ìå ×ÁÐ, êáðíéóôþí ÷ùñßò ×ÁÐ êáé ìç êáðíéóôþí. Ïé ôéìÝò
åêöñÜæïíôáé óáí äéÜìåóïò (åëÜ÷éóôç - ìÝãéóôç), ÌÓ:Ìç óçìáíôéêü.

                                                                        ÊÁÐÍÉÓÔÅÓ                            ÌÇ ÊÁÐÍÉÓÔÅÓ

×ÁÐ ×ùñßò ×ÁÐ P P
(ÏìÜäá A, n=36) (ÏìÜäá Â n=25) (ÏìÜäá Ã, n=10) (ANOVA) (Posthoc analysis)

CD8, x104 cells/gr 40.9 (2-322) 13.9 (1-82) 16.9 (1.6-29) 0.006 A vs. B:0.005,
B vs. C:ÌÓ,
A vs. C:0.01

CD4, x104 cells/gr 44 (2-483) 38.9 (4-415) 32.4 (5-94) 0.4 A vs. B:ÌÓ,
B vs. C:ÌÓ,
A vs. C:ÌÓ

CD8, % of lymphocytes 46 (24-58) 31 (4-50) 27.4 (24-41) 0.0001 A vs. B:0.0001,
B vs. C:ÌÓ,

A vs. C:0.0001
CD4, x104 cells/gr 52 (40-71) 64 (3-86) 71 (42-77) 0.0001 A vs. B: 0.0001,

B vs. C:ÌÓ,
A vs. C:0.0001

CD4/CD8 1.1 (0.7-2.5) 2.01 (1-7.4) 2.44 (1.4-3.3) 0.0001 A vs. B:0.0001,
B vs. C:ÌÓ,

A vs. C:0.008
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óïõí ×.Á.Ð. êáé óå áõôïýò ðïõ äåí áíáðôýóóïõí ôç
íüóï Ý÷ïõí áíáöåñèåß óå âñïã÷éêÝò âéïøßåò êáé óôï
âñïã÷éêü Ýêðëõìá 6,7. Áðü ôéò ìåëÝôåò áõôÝò ãßíåôáé åì-
öáíÝò üôé ôá êõôôáñïôïîéêÜ ëåìöïêýôôáñá (CD8+) èá
ìðïñïýóáí íá Ý÷ïõí óçìáíôéêü ñüëï óôçí ðáèïãÝíåéá
ôçò íüóïõ.

×ñçóéìïðïéÞóáìå ôç äéáäéêáóßá ôçò ðñüêëçóçò
ðôõÝëïõ ãéá íá åñåõíÞóïõìå ôéò äéáöïñÝò óôéò êõôôáñé-
êÝò ðáñáìÝôñïõò óå áóèåíåßò ìå ×.Á.Ð. êáé íá ôéò óõ-
ãêñßíïõìå ìå áõôÝò óå êáðíéóôÝò ÷ùñßò ×.Á.Ð. êáé õãéåßò
ìç êáðíéóôÝò (Ðßíáêáò 2). Éäéáßôåñá ìåëåôÞóáìå ôá êõô-
ôáñïôïîéêÜ Ô-ëåìöïêýôôáñá (CD8+), ôçí Ýêöñáóç ôçò
ðåñöïñßíçò ôïõò êáé ôçí êõôôáñïôïîéêÞ ôïõò äñáóôç-
ñéüôçôá óôéò ôñåéò ïìÜäåò. Ôá åõñÞìáôá áõôÞò ôçò ìåëÝ-
ôçò Ýäåéîáí üôé ç ðñüêëçóç ðôõÝëïõ áðïôåëåß ìéá ìç
åðåìâáôéêÞ, áóöáëÞ ìÝèïäï, ðïõ ìðïñåß íá ÷ñçóéìï-
ðïéçèåß óôç ìåëÝôç ôçò öëåãìïíÞò ôùí áåñáãùãþí ðïõ
÷áñáêôçñßæåé ôç íüóï. Ôá áðïôåëÝóìáôÜ ìáò åðßóçò
Ýäåéîáí üôé ïé áóèåíåßò ìå ×.Á.Ð. ðáñïõóéÜæïõí ìåãá-
ëýôåñç êõôôáñïâñßèåéá CD8+ ëåìöïêõôôÜñùí, óå ó÷Ý-
óç ìå ôéò Üëëåò äýï ïìÜäåò ôçò ìåëÝôçò. ÂñÝèçêå åðß-
óçò üôé ç êõôôáñïôïîéêÞ äñáóôçñéüôçôá ôùí CD8+ êõô-
ôÜñùí Þôáí ìåãáëýôåñç óôïõò êáðíéóôÝò ìå ×.Á.Ð. Ôï
ßäéï ðáñáôçñÞèçêå êáé óôçí ðåñßðôùóç ôçò Ýêöñáóçò
ôçò ðåñöïñßíçò.

Ôï ðïóïóôü êáé ï áðüëõôïò áñéèìüò ôùí êõôôáñï-
ôïîéêþí CD8+ ëåìöïêõôôÜñùí óôï ðôýåëï óôïõò êáðíé-
óôÝò ìå ×.Á.Ð. Þôáí óçìáíôéêÜ õøçëüôåñá óå óýãêñéóç

Åéêüíá 2. Êõôôáñïôïîéêüôçôá (%) ôùí CD8+ ëåìöïêõôôÜñùí
óå êáðíéóôÝò ìå ×ÁÐ, êáðíéóôÝò ÷ùñßò ×ÁÐ êáé õãéåßò ìç
êáðíéóôÝò.

ìå ôïõò êáðíéóôÝò ÷ùñßò ×.Á.Ð. êáé ôïõò õãéåßò ìç êá-
ðíéóôÝò (Ðßíáêáò 3). Ðåñßðïõ ôï 50% ôùí ëåìöïêõôôÜ-
ñùí óôï ðôýåëï áóèåíþí ìå ×.Á.Ð. Þôáí êõôôáñïôïîé-
êÜ ëåìöïêýôôáñá (CD8+). Ôá áðïôåëÝóìáôÜ ìáò åßíáé

Åéêüíá 3. ̧ êöñáóç ðåñöïñßíçò ôùí êõôôáñïôïîéêþí CD8+

ëåìöïêõôôÜñùí óå êáðíéóôÞ ÷ùñßò ×ÁÐ (êõôôáñïìåôñçôÞò
EPICS ELITE).

Åéêüíá 4. ̧ êöñáóç ðåñöïñßíçò ôùí êõôôáñïôïîéêþí CD8+

ëåìöïêõôôÜñùí óå êáðíéóôÞ ìå ×ÁÐ (êõôôáñïìåôñçôÞò EP-
ICS ELITE).
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ìå ôçí Ýêöñáóç ôçò ðåñöïñßíçò óå áõôÜ ôá êýôôáñá. Ç
Ýêöñáóç ôçò ðåñöïñßíçò ðñïóäéïñßóôçêå ìå êõôôáñï-
ìåôñßá ñïÞò êáé åêöñÜóôçêå ùò ó÷åôéêÞ Ýíôáóç öèïñé-
óìïý (R.F.I= Relative Fluorescence Intensity). Ôá åõ-
ñÞìáôÜ ìáò äåß÷íïõí üôé ç Ýêöñáóç ôçò ðåñöïñßíçò ôùí
êõôôáñïôïîéêþí CD8+ ëåìöïêõôôÜñùí óôïõò êáðíéóôÝò
ìå íüóï Þôáí ìåãáëýôåñç óõãêñéôéêÜ ìå åêåßíïõò ÷ùñßò
×.Á.Ð. êáé ôïõò õãéåßò ìç êáðíéóôÝò. Ç áõîçìÝíç Ýê-
öñáóç ðåñöïñßíçò ðïõ ðáñáôçñÞèçêå óôïõò êáðíéóôÝò
ìå ×.Á.Ð. áðïôåëåß Ýíá éó÷õñü óôïé÷åßï üôé ôá CD8+

êýôôáñá åßíáé åíåñãïðïéçìÝíá óå áõôïýò. Åßíáé ãíù-
óôü üôé ôá åíåñãïðïéçìÝíá êõôôáñïôïîéêÜ CD8+ ëåì-
öïêýôôáñá ðñïêáëïýí âëÜâç ôïõ êõøåëéäéêïý åðéèç-
ëßïõ ìÝóù áðåëåõèÝñùóçò ðåñöïñßíçò êáé Üëëùí ðñù-
ôåïëõôéêþí åíæýìùí êáèþò êáé ìÝóù ôçò Ýêêñéóçò ôïõ
ðáñÜãïíôá íÝêñùóçò üãêïõ (ÔNF-á)21,22. Ï ðáñáðÜíù
ìç÷áíéóìüò èá ìðïñïýóå íá åñìçíåýóåé ôïí ôñüðï äñÜ-
óçò ôùí CD8+ ëåìöïêõôôÜñùí óôçí ðáèïãÝíåéá ôçò íü-
óïõ.

Ç ðáñïõóßá åíåñãïðïéçìÝíùí CD8+ êõôôÜñùí óôá
ìåóïäéáóôÞìáôá ôùí åîÜñóåùí óå áóèåíåßò ìå ×.Á.Ð,
õðïäçëþíåé üôé áõôÜ äåí áíôéäñïýí ìüíï óå Ýíá ëïéìï-
ãüíï ðáñÜãïíôá, áëëÜ ßóùò êáé óå åíäïãåíÞ åñåèßóìá-
ôá20. Ôï êÜðíéóìá öáßíåôáé üôé äåí áðïôåëåß ôï ìüíï
åñÝèéóìá ðïõ äéåãåßñåé ôá êõôôáñïôïîéêÜ CD8+ ëåìöï-
êýôôáñá. ºóùò Üëëá áðñïóäéüñéóôá åñåèßóìáôá Þ ãå-
íåôéêïß ðáñÜãïíôåò åõèýíïíôáé ãéá ôçí �õðåñáíôáðü-
êñéóç� ôùí CD8+ êõôôÜñùí óôç öëåãìïíÞ ðïõ ÷áñá-
êôçñßæåé ôç íüóï. Ôá åõñÞìáôÜ ìáò äåß÷íïõí ìéá äéáöï-
ñåôéêÞ öëåãìïíþäç áíôáðüêñéóç óôï êÜðíéóìá ôüóï óôï
åðßðåäï ôçò êõôôáñïôïîéêÞò äñáóôçñéüôçôáò ôùí CD8+

ëåìöïêõôôÜñùí, üóï êáé óôï åðßðåäï ôçò Ýêöñáóçò ôçò
ðåñöïñßíçò ìåôáîý êáðíéóôþí ìå ×.Á.Ð., êáðíéóôþí
÷ùñßò ðåñéïñéóìü ôçò ñïÞò ôïõ áÝñá êáé õãéþí ìç êá-
ðíéóôþí. Áðáéôåßôáé üìùò ðåñáéôÝñù Ýñåõíá ãéá ôç äéåõ-
êñßíéóç ôïõ ìç÷áíéóìïý äñÜóçò ôùí êõôôáñïôïîéêþí
CD8+ óôçí ðáèïãÝíåéá ôçò íüóïõ.

óå óõìöùíßá ìå Þäç ãíùóôÝò ìåëÝôåò óå âéïøßåò âñüã-
÷ïõ, åðéóçìáßíïíôáò ôç óõìâïëÞ ôùí ðáñáðÜíù êõôôÜ-
ñùí óôçí ðáèïãÝíåéá ôçò íüóïõ6,7. ÅðéðëÝïí, ï ëüãïò
ôùí êõôôÜñùí CD4+/CD8+ âñÝèçêå íá åßíáé óôáôéóôéêÜ
óçìáíôéêÜ ÷áìçëüôåñïò óå áóèåíåßò ìå ×.Á.Ð, óå óý-
ãêñéóç ìå ôïõò êáðíéóôÝò ÷ùñßò ðåñéïñéóìü ôçò ñïÞò
ôïõ áÝñá êáé ôïõò õãéåßò ìç êáðíéóôÝò. Ç áíáëïãßá
CD4+/CD8+ äå äéÝöåñå áíÜìåóá óôïõò êáðíéóôÝò ÷ù-
ñßò ×.Á.Ð. êáé ôïõò õãéåßò ìç êáðíéóôÝò. Ôá ðáñáðÜíù
åõñÞìáôá äåß÷íïõí üôé ç ðáèïëïãéêÞ öëåãìïíþäçò äéåñ-
ãáóßá ðïõ ÷áñáêôçñßæåé ôç ÷ñüíéá áðïöñáêôéêÞ ðíåõ-
ìïíïðÜèåéá èá ìðïñïýóå íá åßíáé ôï áðïôÝëåóìá ìéáò
äéáôáñá÷Þò ôçò éóïññïðßáò áíÜìåóá óôá êõôôáñïôïîé-
êÜ CD8+ êáé ôá CD4+ ëåìöïêýôôáñá.

ÅðéðëÝïí ìåëåôÞóáìå ôçí êõôôáñïôïîéêÞ äñáóôçñéü-
ôçôá ôùí CD8+ ëåìöïêõôôÜñùí åðùÜæïíôÜò ôá ìå êáñ-
êéíéêÜ êýôôáñá. ÂñÝèçêå üôé ôá CD8+ ëåìöïêýôôáñá
óôïõò êáðíéóôÝò ìå ×.Á.Ð, åßíáé ðåñéóóüôåñï êõôôáñï-
ôïîéêÜ óå ó÷Ýóç ìå åêåßíá ôùí êáðíéóôþí ÷ùñßò áðï-
öñáêôéêÞ óõíäñïìÞ êáé ôùí õãéþí ìç êáðíéóôþí. Ôá
CD8+ ëåìöïêýôôáñá åêöñÜæïõí Ýíôïíç êõôôáñïôïîéêÞ
äñáóôçñéüôçôá óôïõò êáðíéóôÝò ìå ×.Á.Ð, ç ïðïßá öáß-
íåôáé íá óõìâÜëëåé áñ÷éêÜ óôçí Üìõíá Ýíáíôé ôùí éïãå-
íþí ëïéìþîåùí. Ïé ìåëÝôåò ôçò �áíôéúéêÞò� äñáóôçñéü-
ôçôáò ôùí CD8+ êõôôÜñùí äåß÷íïõí üôé ç êõôôáñïëõôé-
êÞ áõôÞ äñáóôçñéüôçôá åßíáé áíáãêáßá êáé éêáíÞ ãéá ôç
ëýóç ôùí éïãåíþí ìïëõóìÝíùí êõôôÜñùí óôü÷ùí20. Óå
ìéá ðñüóöáôç áíáóêüðçóç ç Saetta êáé ïé óõíåñãÜôåò
ôçò áíáöÝñïõí üôé ç Üèñïéóç ôùí êõôôáñïôïîéêþí CD8+

ëåìöïêõôôÜñùí ðïõ ðáñáôçñåßôáé óôç ×.Á.Ð. èá ìðï-
ñïýóå íá åßíáé ôï áðïôÝëåóìá ôçò áðÜíôçóçò óå Ýíá
áõôïáíôéãïíéêü åñÝèéóìá ðïõ ðñïêáëåßôáé áðü ôï êÜ-
ðíéóìá êáé ü÷é áðáñáßôçôá áðÜíôçóç óå éïãåíÞ ëïßìù-
îç20.

Ãéá íá åñåõíÞóïõìå ðåñáéôÝñù ôçí êáôÜóôáóç ôçò
äñáóôçñéüôçôáò ôùí êõôôáñïôïîéêþí CD8+ ëåìöïêõô-
ôÜñùí óôá ðôýåëá ôùí êáðíéóôþí ìå ×.Á.Ð. ìåëåôÞóá-
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SUMMARY

Åxpression of perforin and cytotoxic activity of CD8+ cells in induced sputum from current
smokers with COPD

Chrysofakis G.,  Tzanakis N.,  Kyriakou D.,  Tsiligianni I., Tsoumakidou M.,  Papadopouli E.,
Bouros D., Siafakas N.M.

Smoking is a recognised major risk factor for the development of chronic obstructive pulmonary dis-
ease (COPD). COPD is characterized by abnormal inflammatory response of the airways to various
stimuli, in which T-lymphocytes, macrophages and neutrophils are involved. The objective of this
study was to assess the role of cytotoxic CD8+ lymphocytes in the inflammatory process associated
with COPD. In particularly, expression of perforin and the cytotoxic activity of cytotoxic CD8+ lym-
phocytes were examined. The study included 36 male smokers with COPD, 25 male smokers without
COPD and 10 male healthy non-smokers. Cytotoxic CD8+ cell count in induced sputum was deter-
mined by immunocytochemical methods using monoclonal anti-CD3-FITC and anti-CD8-FITC
antibodies. The expression of perforin was assessed by flow cytometry using anti-perforin-FITC anti-
body. The cytotoxic activity of CD8+ lymphocytes was assessed in their cultures with appropriate tar-
get-cells (K562). The percentage and the absolute number of cytotoxic CD8+ cells were significantly
higher in smokers with COPD compared to both smokers without COPD (P = .005) and healthy non
smokers (P = .0001). Smokers with COPD showed also significantly higher levels of perforin expression
and cytotoxic activity of CD8+ lymphocytes in comparison to the other two study groups (P < .05). The
results of this study indicate that CD8+ cells in induced sputum obtained from patients with COPD are
more cytotoxic in relation to those obtained from smokers without obstruction. It is considered likely that
their cytotoxic activity is a result of increased perforin release. Pneumon 2002, 15(1):78-87.

Key words: COPD, sputum induction, perforin, CD8+ lymphocytes
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ÐÅÑÉËÇØÇ. ÐáñïõóéÜæïíôáé ðÝíôå ðåñéðôþóåéò óôñáôéùôþí ïé
ïðïßïé íïóçëåýôçêáí ìå åéêüíá åîùíïóïêïìåéáêÞò ðíåõìïíßáò êáé
óôïõò ïðïßïõò äéáðéóôþèçêå ïñïìåôáóôñïöÞ ãéá Ehrlichia chaf-
feensis óå ôÝóóåñéò êáé ìüíéìç áýîçóç ôïõ ôßôëïõ áíôéóùìÜôùí
óå Ýíáí. Ç Ehrlichia åßíáé Ýíáò ìéêñïïñãáíéóìüò ðïõ áíÞêåé óôçí
ïéêïãÝíåéá ôùí Ñéêåôóéþí êáé ðñïêáëåß óõ÷íÜ íüóï óôïõò óêý-
ëïõò ìåôáäéäüìåíç ìå äÞãìá êñüôùíïò. Ìå ôïí ßäéï üìùò ôñüðï
ðñïóâÜëëåé êáé ôïí Üíèñùðï, óå óáöþò ìéêñüôåñï ðïóïóôü, ðñï-
êáëþíôáò óõóôçìáôéêÞ íüóï ìå áéìáôïëïãéêÝò äéáôáñá÷Ýò áëëÜ
êáé ðñïóâïëÞ ôïõ áíáðíåõóôéêïý óõóôÞìáôïò óå ïñéóìÝíåò ðå-
ñéðôþóåéò. Èåñáðåßá åêëïãÞò åßíáé ç äïîõêõêëßíç. Ôá ðåñéóóü-
ôåñá ðåñéóôáôéêÜ Ý÷ïõí êáôáãñáöåß óôçí ÁìåñéêÞ, áëëÜ ìåìïíù-
ìÝíá ðåñéóôáôéêÜ áíáöÝñèçêáí êáé óôçí Åõñþðç. Ç äéÜãíùóç
ãßíåôáé êõñßùò ìå ôçí áíß÷íåõóç áíôéóùìÜôùí óôïí ïñü êáé óõì-
âáôÞ êëéíéêÞ åéêüíá. Óôéò ðåñéðôþóåéò ðïõ ðáñïõóéÜæïõìå, ïé
áóèåíåßò åß÷áí áñíçôéêü ïñïëïãéêü Ýëåã÷ï ãéá éïýò êáé �Üôõðá�
ìéêñüâéá, ðáñïõóßáóáí óçìáíôéêÞ êáé ôá÷åßá êëéíéêÞ âåëôßùóç
ìå ÷ïñÞãçóç äïîõêõêëßíçò, åíþ ç Ýêèåóç óå äÞãìáôá áðü êñü-
ôùíåò èåùñÞèçêå ðïëý ðéèáíÞ ëüãù äéáâéþóåþò ôïõò óôçí ýðáé-
èñï óôá ðëáßóéá óôñáôéùôéêþí äñáóôçñéïôÞôùí. Ìå âÜóç áõôÜ
ôá êëéíéêÜ êáé åñãáóôçñéáêÜ åõñÞìáôá ç íüóïò ôùí áóèåíþí áõ-
ôþí áðü Åhrlichia Þ Üëëï óõããåíÝò åßäïò èåùñÞèçêå ðïëý ðéèá-
íÞ, ÷ùñßò áð� üôé ãíùñßæïõìå íá Ý÷ïõí áíáöåñèåß ìÝ÷ñé óôéãìÞò
Üëëá ðåñéóôáôéêÜ óôçí ÅëëÜäá. Ðíåýìùí 2002, 15(1)96-101.

ÅÉÓÁÃÙÃÇ

Ç Ehrlichia åßíáé åíáò ìéêñüò åíäïêõôôÜñéïò Gram áñíçôéêüò ìé-
êñïïñãáíéóìüò, ðïõ ðñïêáëåß óõ÷íÜ íüóï óôïí óêýëï ìåôáäéäüìåíç
ìå äÞãìá êñüôùíïò. Ç ðñþôç áíáöïñÜ ãéá íüóï êáé óôïí Üíèñùðï
Ýãéíå óôéò ÇÐÁ ôï 1987, áðü Ýíá íÝï åßäïò Ehrlichia ðïõ ïíïìÜóèçêå

1ÐíåõìïíïëïãéêÞ ÊëéíéêÞ 424 Ãåíéêïý Óôñáôéùôéêïý
Íïóïêïìåßïõ Èåóóáëïíßêçò, 2Ìéêñïâéïëïãéêü Åñãá-
óôÞñéï Áñéóôïôåëåßïõ Ðáíåðéóôçìßïõ Èåóóáëïíßêçò

ËÝîåéò êëåéäéÜ:
Åhrlichia, åîùíïóïêïìåéáêÞ ðíåõìïíßá, ÑéêÝ-
ôóéåò, ìç ìéêñïâéáêÞ ðíåõìïíßá
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Ehrlichia chaffeensis1.
Áðü ìéêñïâéïëïãéêÞò ðëåõñÜò êáôáôÜóóåôáé óôéò

ÑéêÝôóéåò. Áíáëüãá ìå ôï êýôôáñï-óôü÷ïí Ý÷ïõí áíá-
ãíùñéóôåß äýï åßäç ðïõ ðñïêáëïýí íüóï óôïí Üíèñù-
ðï. Ç Å. chaffeensis ðïõ ðñïóâÜëåé ôá ìïíïêýôôáñá
êáé ç Å. equi ðïõ ðñïóâÜëåé ôá êïêêéïêýôôáñá1,2.

Ç ìåôÜäïóç óôïí Üíèñùðï ãßíåôáé ìåôÜ áðü äÞãìá
êñüôùíïò, ìå åßóïäï ôïõ ìéêñïïñãáíéóìïý óôï äÝñìá
êáé åí óõíå÷åßá áéìáôïãåíÞ äéáóðïñÜ óå üëï ôï óþìá.
Ç åíäïêõôôÜñéá ëïßìùîç åíôïðßæåôáé êõñßùò óôá öá-
ãïóþìáôá ôùí ìáêñïöÜãùí êáé óå üñãáíá üðùò óðëÞ-
íáò, Þðáñ, ëåìöáäÝíåò, ìõåëüò ïóôþí, ðíåýìïíåò, íå-
öñïß êáé ÅÍÕ3. Ïé ðåñéóóüôåñåò ðåñéðôþóåéò íüóïõ áðü
Ehrlichia óôïí Üíèñùðï Ý÷ïõí áíáöåñèåß óôéò ÇÐÁ4,5.
ÁíÜëïãá üìùò ðåñéóôáôéêÜ Ý÷ïõí áíáöåñèåß åðßóçò
óôçí Åõñþðç êáé ôçí ÁöñéêÞ6, êáèéóôþíôáò ðéèáíÞ ôçí
ðáñïõóßá êáé Üëëùí îåíéóôþí ðÝñáí áõôþí ðïõ áðá-
íôþíôáé óôéò ÇÐÁ Þ Üëëùí ïñãáíéóìþí áíôéãïíéêÜ óõã-
ãåíéêþí ìå ôçí Ehrliehia.

Óôç äéêÞ ìáò åñãáóßá ðáñïõóéÜæïõìå ôçí åìðåéñßá
ìáò áðü ðÝíôå áóèåíåßò ìå ðíåõìïíßá êáé ïñïëïãéêü
Ýëåã÷ï óõìâáôü ìå íüóï áðü Å. chaffeensis êáèþò êáé
ôïí ðñïâëçìáôéóìü ìáò ó÷åôéêÜ ìå ôçí ðéèáíüôçôá ðá-
ñïõóßáò ôçò íüóïõ êáé óôç ÷þñá ìáò.

ÁÓÈÅÍÅÉÓ � ÌÅÈÏÄÏÓ

ÐåñéãñáöÞ ðåñéðôþóåùí:

ÐåñéãñÜöïíôáé ðÝíôå äéáäï÷éêÝò ðåñéðôþóåéò óôñá-
ôéùôþí, ìÝóçò çëéêßáò 20 åôþí, ïé ïðïßïé íïóçëåýôçêáí
óôçí ÐíåõìïíïëïãéêÞ ÊëéíéêÞ ôïõ 424 Ãåíéêïý Óôñá-
ôéùôéêïý Íïóïêïìåßïõ Èåóóáëïíßêçò ìå åéêüíá åîù-
íïóïêïìåéáêÞò ðíåõìïíßáò.

Ôá ðåñéóôáôéêÜ áõôÜ êáôáãñÜöçêáí ôçí ßäéá ÷ñï-
íéÜ êáé êáôÜ ôïõò ìÞíåò ÌÜñôéï, Áðñßëéï êáé ÌÜéï.

Ïëïé ïé áóèåíåßò äéáâéïýóáí óôïí åõñýôåñï ÷þñï
ôçò Âüñåéáò ÅëëÜäáò êáé äåí Ýðáó÷áí áðü êáíÝíá õðï-
êåßìåíï íüóçìá. Ïëïé åðßóçò ïé áóèåíåßò åß÷áí äéáâéþ-
óåé óôçí ýðáéèñï ôïõò ôåëåõôáßïõò ìÞíåò êáé ãéá áñêå-
ôü ÷ñïíéêü äéÜóôçìá óôá ðëáßóéá óôñáôéùôéêþí áóêÞ-
óåùí.

Ðåñßðôùóç 1ç: ÁóèåíÞò çëéêßáò 25 åôþí ìå åìðýñå-
ôï Ýùò 400C áðü ôñéçìÝñïõ êáé óõíïäü âÞ÷á ìå âëåííï-
ðõþäç áðü÷ñåìøç, áõ÷åíáëãßá êáé ðëåõñïäõíßá. Ï
åñãáóôçñéáêüò Ýëåã÷ïò Þôáí åíôüò öõóéïëïãéêþí ïñßùí

ìå áñéèìü ëåõêþí áéìïóöáéñßùí áßìáôïò 5.900/ê.÷éë
(ðïëõìïñöïðýñçíá: 62%, ëåìöïêýôôáñá: 22%, ìïíï-
ðýñçíá:15%). Ç áêôéíïãñáößá èþñáêïò ðáñïõóßáæå
ôìçìáôéêÞ ðýêíùóç ìå ðñïóâïëÞ êõñßùò ôïõ äéáìÝóïõ
éóôïý êáé ìéêñÞ õðåæùêïôéêÞ áíôßäñáóç. Áðü ôçí êëéíé-
êÞ åîÝôáóç äéáðéóôþèçêáí ðåñéïñéóìÝíïé ôñßæïíôåò
óôçí áíôßóôïé÷ç ðåñéï÷Þ. Ï áóèåíÞò ôÝèçêå óå áãùãÞ
ìå äïîõêõêëßíç óå äüóç 100mg x 2 áðï ôï óôüìá êáé
ðáñïõóßáóå ôá÷åßá âåëôßùóç ìå ðôþóç ôïõ ðõñåôïý
ìÝ÷ñé áðõñåîßáò óå äéÜóôçìá äýï çìåñþí. Óôçí êáë-
ëéÝñãåéá ðôõÝëùí áíáðôý÷èçêå êïéíÞ ÷ëùñßäá óôïìá-
ôïöÜñõããá.

Ðåñßðôùóç 2ç: ÁóèåíÞò çëéêßáò 19 åôþí ìå åìðýñå-
ôï Ýùò 390 C áðü ôñéçìÝñïõ êáé óõíïäü âÞ÷á ìå âëåí-
íþäç áðü÷ñåìøç, êåöáëáëãßá, êáôáññïÞ, ðëåõñïäõíßá
êáé ìõáëãßåò. Ï åñãáóôçñéáêüò Ýëåã÷ïò Þôáí öõóéïëï-
ãéêüò ìå áñéèìü ëåõêþí 6.500/ê.÷éë (ðïëõìïñöïðýñç-
íá: 61%, ëåìöïêýôôáñá: 31%, ìïíïðýñçíá: 5%). Ç
áêôéíïãñáößá èþñáêïò ðáñïõóßáæå ôìçìáôéêÞ äéÞèç-
óç äéáìÝóïõ ôýðïõ ÷ùñßò åõñÞìáôá áðü ôçí êëéíéêÞ åîÝ-
ôáóç. Ï áóèåíÞò ôÝèçêå óå áãùãÞ ìå äïîõêõêëßíç
100mg x 2 áðï ôï óôüìá ìå ôá÷åßá ðôþóç ôïõ ðõñåôïý
óå Ýíá åéêïóéôåôñÜùñï.

Ðåñßðôùóç 3ç: ÁóèåíÞò çëéêßáò 20 åôþí ìå åìðýñå-
ôï Ýùò 38,50 C áðü åâäïìÜäïò êáé óõíïäü âÞ÷á ìå âëåí-
íïðõþäç áðü÷ñåìøç, êáôáâïëÞ êáé áäõíáìßá. Ï åñãá-
óôçñéáêüò Ýëåã÷ïò áíÝäåéîå Þðéá ëåõêïêõôôÜñùóç
10.560/ê.÷éë (ðïëõìïñöïðýñçíá: 67,3% ëåìöïêýôôáñá:
30%, ìïíïðýñçíá: 2,5%). Ç áêôéíïãñáößá èþñáêïò ðá-
ñïõóßáæå åôåñüðëåõñåò âñïã÷ïðíåõìïíéêÝò äéçèÞóåéò
ìå êáè�õðåñï÷Þí ðñïóâïëÞ ôïõ äéáìÝóïõ éóôïý. Áðü
ôçí êëéíéêÞ åîÝôáóç äéáðéóôþèçêáí áñáéïß ñåã÷Üæï-
íôåò.Ï áóèåíÞò ôÝèçêå óå áãùãÞ ìå äïîõêõêëßíç 100mg
x 2 áðü ôï óôüìá êáé áðõñÝôçóå ôçí ôñßôç çìÝñá íïóç-
ëåßáò. Óôçí êáëëéÝñãåéá ðôõÝëùí áíáðôý÷èçêå êïéíÞ
÷ëùñßäá óôïìáôïöÜñõããá.

Ðåñßðôùóç 4ç: ÁóèåíÞò çëéêßáò 19 åôþí ìå åìðýñå-
ôï Ýùò 390 C êáé óõíïäü âÞ÷á ìå âëåííþäç áðü÷ñåìøç
áðü ôñéçìÝñïõ, êáôáññïÞ êáé áäõíáìßá. Ï åñãáóôçñéá-
êüò Ýëåã÷ïò Þôáí öõóéïëïãéêüò ìå áñéèìü ëåõêþí 7.000/
ê.÷éë êáé öõóéïëïãéêü ôýðï êõôôÜñùí. Ç áêôéíïãñáößá
èþñáêïò ðáñïõóßáæå ôìçìáôéêÞ ðýêíùóç ìå ðñïóâïëÞ
êõñßùò ôïõ äéáìÝóïõ éóôïý êáé ÷ùñßò åõñÞìáôá áðü ôçí
êëéíéêÞ åîÝôáóç. Ï áóèåíÞò ôÝèçêå óå áãùãÞ ìå äïîõ-
êõêëßíç 100mg x 2 êáé áðõñÝôçóå ôç äåýôåñç çìÝñá íï-
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óçëåßáò ôïõ.
Ðåñßðôùóç 5ç: ÁóèåíÞò çëéêßáò 19 åôþí ìå åìðý-

ñåôï Ýùò 39,50 C áðü ôñéçìÝñïõ ìå óõíïäü ðõþäç áðü-
÷ñåìøç, ñßãïò, êáôáññïÞ êáé ðëåõñïäõíßá. Ï åñãá-
óôçñéáêüò Ýëåã÷ïò áíÝäåéîå ëåõêïêõôôÜñùóç (33.000/
ê. ÷éë) ìå ðïëõìïñöïðõñÞíùóç (89%). Ç áêôéíïãñá-
ößá èþñáêïò áíÝäåéîå ôìçìáôéêÞ ðýêíùóç ìå óõíïäü
ìéêñÞ õðåæùêïôéêÞ áíôßäñáóç. Áðü ôçí êëéíéêÞ åîÝ-
ôáóç äéáðéóôþèçêáí ñåã÷Üæïíôåò êáé ôñßæïíôåò ñüã-
÷ïé óõóôïß÷ùò. Ï áóèåíÞò ôÝèçêå óå áãùãÞ áñ÷éêÜ ìå
ðåíéêéëëßíç åíäïöëåâßùò êáé óôç óõíÝ÷åéá ìå êåöá-
ëïóðïñßíç 2çò ãåíéÜò óå óõíäõáóìü ìå áìéíïãëõêïóß-
äç ëüãù ìç õðï÷ùñÞóåùò ôïõ ðõñåôïý. Áðõñåîßá ðá-
ñáôçñÞèçêå ôçí ðÝìðôç çìÝñá íïóçëåßáò. Óõãêåíôñù-
ôéêÜ ôá êëéíéêÜ êáé åñãáóôçñéáêÜ åõñÞìáôá ðåñéãñÜ-
öïíôáé óôïí ðßíáêá 1.

Óôá ðëáßóéá åñåõíçôéêïý ðñùôïêüëëïõ ôçò êëéíéêÞò
ìáò ãéá ôç äéåñåýíçóç ôï áéôéïëïãéêïý ðáñÜãïíôá óå
áóèåíåßò ìå åîùíïóïêïìåéáêÞ ðíåõìïíßá, åêôüò áðü
÷ñþóç Gram êáé êáëëéÝñãåéá ðôõÝëùí Ýãéíå êáé ïñïëï-
ãéêüò Ýëåã÷ïò óå äýï äåßãìáôá ïñïý ìå ìåóïäéÜóôçìá

ðåñßðïõ 10 çìåñþí. Ï ïñïëïãéêüò Ýëåã÷ïò ðïõ Ýãéíå
óå üëïõò ôïõò áóèåíåßò áöïñïýóå óå éïýò êáé �Üôõ-
ðá� ìéêñüâéá ôá ïðïßá åßíáé ãíùóôü üôé ðñïêáëïýí
ìç ìéêñïâéáêÞ (Üôõðç) ðíåõìïíßá (Ðßíáêáò 2).

ÌÅÈÏÄÏÓ � ÁÐÏÔÅËÅÓÌÁÔÁ

×ñçóéìïðïéÞèçêå ç áíôßäñáóç óõíäÝóåùò óõìðëç-
ñþìáôïò (CFT) ãéá ôçí áíß÷íåõóç áíôéóùìÜôùí Ýíáíôé
áíôéãüíùí ôïõ éïý Ãñßððçò Á êáé Â, ÐáñáúíöëïõÝíôæáò
1 êáé 3, Éïý Áíáðíåõóôéêïý Óõãêõôßïõ (RSV), Áäåíïúïý,
éïý ôïõ Áðëïý ̧ ñðçôá, Ìåãáëïêõôôáñïúïý, ÌõêïðëÜ-
óìáôïò Ðíåõìïíßáò, ×ëáìõäßùí Ðíåõìïíßáò êáé Êï-
îéÝëëáò ÌðïõñíÝôé. ×ñçóéìïðïéÞèçêáí áíôéãüíá ôïõ
ïßêïõ Virion óå ôßôëïõò êáèïñéóìÝíïõò áðü ôïõò êáôá-
óêåõáóôÝò. ÓõìðëÞñùìá êáé áéìïëõóßíç (Bio-Mericux)
÷ñçóéìïðïéÞèçêáí óå ôßôëï ï ïðïßïò ðñïóäéïñßóôçêå
ìåôÜ áðü äéáóôáõñùôÞ ôéôëïðïßçóç (Chess-board titr-
ation). Óå êÜèå åîÝôáóç ðåñéåëÞöèçóáí ùò ìÜñôõñåò
èåôéêïß ïñïß ãíùóôïý ôßôëïõ. Ïé ïñïß åîåôÜóèçêáí Ýíá-
íôé üëùí ôùí áíôéãüíùí óå áñáéþóåéò 1:8 êáé 1:16 óå

Ðßíáêáò 1. ÊëéíéêÜ êáé åñãáóôçñéáêÜ åõñÞìáôá

ÖõóéêÞ ÅñãáóôçñéáêÜ Áêôéíïãñáößá
ÁóèåíÞò Óõìðôþìáôá ÅîÝôáóç ÅõñÞìáôá Èþñáêïò

1 ÂÞ÷áò, âëåííïðõþäçò áðü÷ñåìøç, Ìç ìïõóéêïß ñüã÷ïé ËåõêÜ: 5.900 Ðýêíùóç ôìçìáôéêÞ
ðõñåôüò Ýùò 40°C SGOT: 34  (äéáìÝóïõ ôýðïõ)
ÊáôáññïÞ, áíïñåîßá SGPT: 66 + õðåæùêïôéêÞ áíôßäñáóç

Áéìïðåô: 150.000
2 ÂÞ÷áò, âëåííþäçò áðü÷ñåìøç, ×ùñßò éäéáßôåñá ËåõêÜ: 6.500 Ðýêíùóç ôìçìáôéêÞ

ðõñåôüò Ýùò 39°C, åõñÞìáôá SGOT: 28 (äéáìÝóïõ ôýðïõ)
êåöáëáëãßá, ìõáëãßåò SGPT: 16

Áéìïðåô: 155.000
3 ÂÞ÷áò, âëåííïðõþäçò áðü÷ñåìøç, Ìç ìïõóéêïß ñüã÷ïé ËåõêÜ:10.560 Ðýêíùóç ôìçìáôéêÞ

ðõñåôüò Ýùò 39°C, áíïñåîßá SGOT: 22 (äéáìÝóïõ ôýðïõ)
SGPT: 17
Áéìïðåô: 337.000

4 ÂÞ÷áò, âëåííþäçò áðü÷ñåìøç, Ìç ìïõóéêïß ñüã÷ïé ËåõêÜ:7000 Ðýêíùóç ôìçìáôéêÞ
ðõñåôüò Ýùò 38,5°C SGOT:25 (äéáìÝóïõ ôýðïõ)

SGPT:20
Áéìïðåô: 160.000

5 ÂÞ÷áò, ðõþäçò áðü÷ñåìøç, Ìç ìïõóéêïß ËåõêÜ:33.000 Ðýêíùóç ôìçìáôéêÞ
ðõñåôüò Ýùò 39°C, áíïñåîßá, + ìïõóéêïß ñüã÷ïé SGOT: 28 + õðåæùêïôéêÞ áíôßäñáóç
ìõáëãßåò, ðëåõñïäõíßá SGPT: 23

Áéìïðåô: 276.000
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íå ï áñ÷éêüò Ýëåã÷ïò, ôá äåßãìáôá ïñþí óôÜëèçêáí êáé
óôï Center of Disease Control (C.D.C.) óôéò ÇÐÁ üðïõ
åðßóçò ï Ýëåã÷ïò ãéá êïéíÜ ðáèïãüíá Þôáí áñíçôéêüò.

¸êðëçîç üìùò ðñïêÜëåóå ôï ãåãïíüò ôçò áíé÷íåý-
óåùò áíôéóùìÜôùí ãéá Å. chaffeensis. Ç ìÝèïäïò ðïõ
÷ñçóéìïðïéÞèçêå Þôáí áõôÞ ôïõ åììÝóïõ áíïóïöèïñé-
óìïý. Ôï áíôéãüíï ðïõ ÷ñçóéìïðïéÞèçêå ðáñáóêåõÜ-
æåôáé óôï Center of Disease Control, Viral and Riketts-
ial Diseases, Atlanta, USA. ÓõãêåêñéìÝíá äéáðéóôþèç-
êå ïñïìåôáóôñïöÞ óå ôÝóóåñéò áóèåíåßò êáé ìüíéìç
áýîçóç ôïõ ôßôëïõ óôïí Ýíá (Ðßíáêáò 3).

ÓÕÆÇÔÇÓÇ

Ïé ðåñéóóüôåñåò áíáöïñÝò íüóïõ áðï Ehrlichia óôïí
Üíèñùðï Ý÷ïõí êáôáãñáöåß óôéò ÇÐÁ êáé åñåõíçèåß
óôï CDC (Center for Disease Control). Áðü ôçí åìðåé-
ñßá ôùí ðåñéóôáôéêþí áõôþí ðñïêýðôåé üôé ç íüóïò äåí
ðáñïõóéÜæåé äéáãíùóôéêÜ êëéíéêÜ ÷áñáêôçñéóôéêÜ. H
êëéíéêÞ åéêüíá ðïéêßëåé áðü ôçí õðïêëéíéêÞ Ýùò ôç èá-
íáôçöüñï ìïñöÞ, ç ôåëåõôáßá óå ðïóïóôü Ýùò êáé 3%,
êáé ìå óõìðôþìáôá ãåíéêÜ üðùò ðõñåôü, áíïñåîßá, êå-
öáëáëãßá, ìõáëãßåò, áëëÜ êáé åéäéêüôåñá üðùò åìÝôïõò,
êïéëéáêÜ Üëãç, ëåìöáäåíïðÜèåéá, âÞ÷á, óýã÷õóç ê.Ü.
Ï åñãáóôçñéáêüò Ýëåã÷ïò áíáäåéêíýåé óõíÞèùò ëåõêï-
ðåíßá, èñïìâïðåíßá êáé áõîçìÝíá çðáôéêÜ Ýíæõìá4,5.
Ðéï óõãêåêñéìÝíá ôá óõìðôþìáôá ðåñéëáìâÜíïõí êáôÜ
óåéñÜ óõ÷íüôçôáò ðõñåôü (97%), êåöáëáëãßá (81%),
ìõáëãßá (68%), áíïñåîßá (66%), íáõôßá (48%), åìÝôïõò
(37%), âÞ÷á (26%), öáñõããáëãßá (26%), äéÜññïéá
(25%), ëåìöáäåíïðÜèåéá (25%), êïéëéáêü Üëãïò (22%)
êáé óýã÷õóç (20%)4. Óå üôé áöïñÜ óôï áíáðíåõóôéêü
óýóôçìá áíáöÝñåôáé ðýêíùóç óôçí áêôéíïãñáößá èþ-
ñáêïò óôïõò ìéóïýò ó÷åäüí áðü ôïõò áóèåíåßò êáé ìÜ-
ëéóôá ìå åéêüíá äéÜìåóçò ðíåõìïíßáò êáé óðáíéüôåñá
ðíåõìïíéêÞ áéìïññáãßá Þ áíáðíåõóôéêÞ áíåðÜñêåéá4.

Ðßíáêáò 2. (Ìéêñïïñãáíéóìïß ãéá ôïõò ïðïßïõò Ýãéíå ïñïëï-
ãéêüò Ýëåã÷ïò)

1. Ãñßððç Á 7. ÐáñáúíöëïõÝíôæá 1
2. Ãñßððç Â 8. ÐáñáúíöëïõÝíôæá 3
3. Áäåíïúüò 9. ×ëáìýäéá
4. Éïò RS 10. ÊïîéÝëëá ÌðïõñíÝôé
5. Ìåãáëïêõôôáñïúüò 11. Ìõêüðëáóìá Ðíåõìïíßáò
6. Éüò Áðëïý Åñðçôá 12. ËåôæéïíÝëëá

Ýíá áñ÷éêü screening test. Ïé èåôéêïß ïñïß, Ýíáíôé åíüò
áðü ôá áíôéãüíá, óôçí áñáßùóç 1:16 (50% áéìüëõóç),
åîåôÜóèçêáí óå õøçëüôåñåò äéáäï÷éêÝò áñáéþóåéò ãéá
ôï áíôßóôïé÷ï áíôéãüíï. Ôá æåýãç ôùí äåéãìÜôùí ïñïý
åîåôÜóèçêáí ðáñÜëëçëá. Ôá êñéôÞñéá ãéá ôçí ïñïëïãé-
êÞ äéÜãíùóç Þôáí ç ôåôñáðëÜóéá áýîçóç ôïõ ôßôëïõ ôùí
áíôéóùìÜôùí Þ ìïíßìùò õøçëüò ôßôëïò áíôéóùìÜôùí
ìåãáëýôåñïò Þ ßóïò ìå 1:64 êáé óôá äýï äåßãìáôá ïñïý.

Ç äïêéìáóßá åììÝóïõ áíïóïöèïñéóìïý (IFA) ÷ñç-
óéìïðïéÞèçêå ãéá ôçí ïñïëïãéêÞ äéÜãíùóç ôçò ëïéìþ-
îåùò áðü ËåôæéïíÝëëá. Ùò áíôéãüíï ÷ñçóéìïðïéÞèçêå
ËåôæéïíÝëëá ïñïëïãéêÞò ïìÜäïò 1 êáëëéåñãçìÝíç óå
ëåêéèéêü óÜêï åìâñýïõ üñíéèáò êáé áäñáíïðïéçìÝíç
ìå öïñìáëßíç. Óáí èåôéêüò ìÜñôõñáò ÷ñçóéìïðïéÞèçêå
èåôéêüò ïñüò ôïõ åñãáóôçñßïõ. Ç ìÝèïäïò ôïõ åììÝóïõ
áíïóïöèïñéóìïý ÷ñçóéìïðïéÞèçêå åðßóçò ãéá ôçí áíß-
÷íåõóç áíôéóùìÜôùí Ýíáíôé Ñéêåôóéþí (ùò áíôéãüíá
÷ñçóéìïðïéÞèçêáí Ýôïéìåò ðëÜêåò ôïõ åìðïñßïõ ôïõ
ïßêïõ Biomericux).

Ôá áðïôåëÝóìáôá ôïõ åëÝã÷ïõ áõôïý Þôáí áñíçôéêÜ
ãéá ôïõò ìéêñïïñãáíéóìïýò ðïõ áíáöÝñèçêáí, ðáñÜ ôï
ãåãïíüò üôé óôïõò ôÝóóåñéò áðü ôïõò ðÝíôå áóèåíåßò ç
êëéíéêÞ êáé åñãáóôçñéáêÞ åéêüíá Þôáí óõìâáôÞ ìå ìç
ìéêñïâéáêÞ ðíåõìïíßá êáé óõíåðþò èá Þôáí ëïãéêü íá
åß÷å áíé÷íåõèåß ï áéôéïëïãéêüò ðáñÜãïíôáò. ¸ôóé óå
óõíåñãáóßá ìå ôï Ìéêñïâéïëïãéêü ÅñãáóôÞñéï ôïõ
Áñéóôïôåëåßïõ Ðáíåðéóôçìßïõ Èåóóáëïíßêçò, üðïõ Ýãé-

Ðßíáêáò 3. Ïñïëïãéêüò Ýëåã÷ïò ãéá Åñëß÷éá

ËåõêÜ Ôßôëïò áíôéóùìÜôùí

ÁóèåíÞò 1 5.900 1ï äåßãìá= <1:63 2ï äåßãìá=1:64
ÁóèåíÞò 2 6.500 1ï äåßãìá= áñíçôéêü 2ï äåßãìá=1:64
ÁóèåíÞò 3 10.500 1o äåßãìá= áñíçôéêü 2ï äåßãìá=1:64
ÁóèåíÞò 4 7.000 1ï äåßãìá= 1:256 2ï äåßãìá=1:256
ÁóèåíÞò 5 33.000 1ï äåßãìá= áñíçôéêü 2ï äåßãìá=1:64
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ÏñéóìÝíá áðü áõôÜ ôá óõìðôþìáôá, êáé ìÜëéóôá áðü
ôá ðéï óõ÷íÜ, åìöÜíéæáí êáé ïé áóèåíåßò ôïõò ïðïßïõò
ðáñïõóéÜæïõìå.

Ç äéÜãíùóç èá ðñÝðåé íá èåùñåßôáé ðéèáíÞ óå êÜèå
åìðýñåôï áóèåíÞ ï ïðïßïò Ý÷åé åêôåèåß óå äÞãìá êñü-
ôùíïò êáôÜ ôéò ôñåéò ôåëåõôáßåò åâäïìÜäåò, åéäéêÜ üôáí
óõíõðÜñ÷ïõí ëåõêïðåíßá êáé èñïìâïðåíßá4. Ç åðéâå-
âáßùóç ãßíåôáé êõñßùò ìå ôçí áíß÷íåõóç áíôéóùìÜôùí
ìå ôç ìÝèïäï ôïõ áíïóïöèïñéóìïý, èåùñþíôáò äéáãíù-
óôéêÞ ìéá ôåôñáðëÜóéá áýîçóç Þ ìåßùóç ôïõ ôßôëïõ óå
äýï äéáäï÷éêÜ äåßãìáôá ìå ìåóïäéÜóôçìá ðåñßðïõ 15
çìåñþí Þ ôßôëï ìåãáëýôåñï Þ ßóï ôïõ 1:647,8. Ç ßäéá ìÝ-
èïäïò êáé ôá ßäéá êñéôÞñéá ãéá ôçí ïñïëïãéêÞ äéÜãíùóç
÷ñçóéìïðïéÞèçêáí êáé óôïõò äéêïýò ìáò áóèåíåßò. Óðá-
íßùò åßíáé äõíáôÞ ç áðïìüíùóç ôçò Åhrlichia, åíþ êáé ç
ìÝèïäïò ôçò áëõóéäùôÞò áíôéäñÜóåùò ôçò ðïëõìåñÜóçò
(PCR) äåí åßíáé éäéáéôÝñùò äéáäåäïìÝíç9. ÔÝëïò, ç áíï-
óïúóôï÷çìåßá åßíáé äéáãíùóôéêÞ óå åëÜ÷éóôåò ðåñéðôþ-
óåéò êáé ç áíß÷íåõóç ÷áñáêôçñéóôéêþí åãêëåßóôùí óôá
ëåõêÜ áéìïóöáßñéá ðïëý äýóêïëç3. Ç èåñáðåßá åêëï-
ãÞò åßíáé ç äïîõêõêëßíç, áí êáé ç Å. chaffeensis åßíáé
åõáßóèçôç êáé óôç ñéöáìðéêßíç10.

ÁñêåôÝò ðåñéðôþóåéò íüóïõ áðï Ehrlichia ìå åðéäç-
ìéêÞ ìïñöÞ Ý÷ïõí ðåñéãñáöåß óå ðáßêôåò ôïõ ãêüëö êáé
óå êáôáóêçíùôÝò, åíôïðßæïíôáò ôïí êßíäõíï åìöáíßóåùò
ôçò íüóïõ ìåôÜ áðü äñáóôçñéüôçôåò óôçí ýðáéèñï ëüãù
ôçò ðéèáíüôçôïò åêèÝóåùò óå êñüôùíåò. Åðßóçò Ýíá
ðïóïóôü 66% ôùí ðåñéóôáôéêþí ðïõ Ý÷ïõí êáôáãñáöåß
åíôïðßæåôáé óå áãñïôéêÝò ðåñéï÷Ýò êáé ìå åðï÷éáêÞ êá-
ôáíïìÞ, êõñßùò êáôÜ ôçí Üíïéîç, ìå ôá 3/4 ôùí áóèåíþí
íá åßíáé Üíäñåò4,11. ÔÝëïò, 83% ôùí áóèåíþí áíáöÝñïõí
Ýêèåóç Þ äÞãìá áðü êñüôùíåò óå ÷ñïíéêü äéÜóôçìá
ôñéþí åâäïìÜäùí ìÝ÷ñé ôçí åìöÜíéóç ôùí óõìðôùìÜ-
ôùí4.

Ôá ðåñéóóüôåñá áðü ôá äåäïìÝíá áõôÜ êáôáãñÜöç-
êáí êáé óôá ðåñéóôáôéêÜ ôá ïðïßá ðáñïõóéÜæïõìå, äå-
äïìÝíïõ üôé êáé ïé ðÝíôå Þôáí Üíäñåò, íïóçëåýôçêáí
äéáäï÷éêÜ êáôÜ ôïõò ìÞíåò ÌÜñôéï Ýùò ÌÜéï êáé ðáñÜ
ôï ãåãïíüò üôé äåí ãíùñßæïõìå ôåêìçñéùìÝíá åÜí åß÷áí
õðïóôåß äÞãìá áðü êñüôùíåò, èåùñïýìå ðïëý ðéèáíÞ
ôçí ÝêèåóÞ ôïõò óå áõôÜ ôá ðáñÜóéôá ëüãù ôçò äéáâéþ-
óåùò óå ðåñéï÷Ýò åêôüò ðüëåùí êáé ðáñáìïíÞò óôçí
ýðáéèñï óôá ðëáßóéá óôñáôéùôéêþí áóêÞóåùí. Éäéáßôå-
ñï åíäéáöÝñïõí ðáñïõóéÜæåé óôï óçìåßï áõôü êáé ìßá
ìåëÝôç ðïõ áíáöÝñåôáé óå ïñïìåôáóôñïöÞ ãéá Å. chaf-

feensis óå ðïóïóôü 1,3% ìåôáîý 1.187 óôñáôéùôþí êáôÜ
ôç äéÜñêåéá åêðáéäåõôéêþí áóêÞóåùí óôéò ÇÐÁ12.

ÓõíïðôéêÜ, ôá ôÝóóåñá áðü ôá ðåñéóôáôéêÜ ðïõ ðá-
ñïõóéÜæïõìå åß÷áí åéêüíá ìç ìéêñïâéáêÞò ðíåõìïíßáò
êáé ðáñïõóßáæáí áñêåôÜ áðü ôá êëéíéêÜ êáé åðéäçìéï-
ëïãéêÜ óôïé÷åßá íüóïõ áðï Ehrlichia, ÷ùñßò íá ðáñïõ-
óéÜæïõí ÷áñáêôçñéóôéêÜ äéáãíùóôéêÜ åñãáóôçñéáêÜ
åõñÞìáôá, åêôüò âÝâáéá áðü ôçí ïñïìåôáóôñïöÞ óôïõò
ôñåéò êáé ôç ìüíéìç áýîçóç ôïõ ôßôëïõ áíôéóùìÜôùí ãéá
Å. chaffeensis óôïí ôÝôáñôï. Åðßóçò üëïé ïé áóèåíåßò åß-
÷áí áñíçôéêü ïñïëïãéêü Ýëåã÷ï ãéá ãíùóôÜ �Üôõðá�
ìéêñüâéá, áí êáé ïé ôÝóóåñéò áðü áõôïýò ðáñïõóßáæáí
÷áñáêôçñéóôéêÞ êëéíéêïåñãáóôçñéáêÞ åéêüíá Üôõðçò (ìç
ìéêñïâéáêÞò) ðíåõìïíßáò êáé óõíåðþò Þôáí ëïãéêÜ áíá-
ìåíüìåíç ç áíß÷íåõóç áíôéóùìÜôùí Ýíáíôé êÜðïéïõ
êïéíïý �Üôõðïõ� ðáèïãüíïõ. Áêüìç óôïõò áóèåíåßò
áõôïýò ðïõ åêôéìÞèçêáí üôé ðÜó÷ïõí áðü ìç ìéêñïâéá-
êÞ ðíåõìïíßá ÷ïñçãÞèçêå ùò èåñáðåßá äïîõêõêëßíç,
ðïõ üðùò áíáöÝñèçêå åßíáé ç èåñáðåßá åêëïãÞò êáé ãéá
ôçí Å. Chaffeensi êáé üëïé ôïõò åìöÜíéóáí èåáìáôéêÞ
âåëôßùóç ìå ôçí áãùãÞ áõôÞ. Óôï ðÝìðôï ðåñéóôáôéêü,
ðáñÜ ôçí ïñïìåôáóôñïöÞ ãéá Å. chaffeensis, äåí õðÞñ-
÷å óõìâáôÞ êëéíéêïåñãáóôçñéáêÞ åéêüíá êáé ç èåñáðåßá
Þôáí ðñïóáíáôïëéóìÝíç óå áßôéá ìç ìéêñïâéáêÞò ðíåõ-
ìïíßáò.

ÓõìðåñáóìáôéêÜ, áðü ôçí åìðåéñßá áõôþí ôùí ðå-
ñéóôáôéêþí ðñïêýðôåé Ýíôïíïò ðñïâëçìáôéóìüò ãéá ðé-
èáíÞ ðáñïõóßá ôçò íüóïõ êáé óôç ÷þñá ìáò, óôçí ïðïßá
áð� üôé ãíùñßæïõìå äåí Ý÷åé áíáöåñèåß Üëëï ðåñéóôáôé-
êü. ÅíäéáöÝñïí ðáñïõóéÜæåé ôï ãåãïíüò ôçò áõîçìÝíçò
åðéæùïôßáò ôçò íüóïõ óå óêýëïõò óôç Âüñåéï ÅëëÜäá
áðï ôçí E. canis, ç ïðïßá Ý÷åé êïéíÜ óôïé÷åßá ìå ôçí Å.
chaffeensis, üðùò ãéá ðáñÜäåéãìá üôé ðñïóâÜëëåôáé ôï
ßäéï åßäïò êõôôÜñùí êáé áðü ôïõò äýï ìéêñïïñãáíé-
óìïýò.

Ç ðéèáíüôçôá, åðßóçò, ðáñïõóßáò ôçò íüóïõ êáé óôç
÷þñá ìáò åíéó÷ýåôáé êáé áðü ôçí êáôáãñáöÞ ìåìïíù-
ìÝíùí ðåñéóôáôéêþí óôçí Åõñþðç êáé ôçí ðéèáíüôçôá
ç íüóïò óôç äéêÞ ìáò Þðåéñï íá ìåôáäßäåôáé ìå äéáöï-
ñåôéêü îåíéóôÞ Þ íá ïöåßëåôáé óå åßäç óõããåíéêÜ ìå ôçí
Å. chaffeensis.
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Áêôéíïìõêçôßáóç ðíåýìïíá óå Ýäáöïò áêôéíéêÞò
ðíåõìïíßôéäáò

ÐÅÑÉËÇØÇ. ÐáñïõóéÜæåôáé ìéá ðåñßðôùóç áêôéíïìõêçôßáóçò
ðíåýìïíá, óôï äåîéü Üíù ëïâü, ìåôÜ áðü áñéóôåñÞ Üíù ëïâåêôïìÞ
ìå óõíáöáßñåóç ôùí ôñéþí ðñþôùí ðëåõñþí, ãéá áäåíïêáñêßíù-
ìá ôçò êïñõöÞò ôïõ áñéóôåñïý ðíåýìïíá ìå äéÞèçóç ôïõ èùñáêé-
êïý ôïé÷þìáôïò, ìåôåã÷åéñçôéêÞ áêôéíïâïëßá, ìåôáêôéíéêÞ ðíåõ-
ìïíßôéäá êáé ëÞøç êïñôéêïåéäþí ãéá 3 ìÞíåò. O áóèåíÞò ðáñïõ-
óßáóå åí óõíå÷åßá åîÜíôëçóç, èùñáêéêü Üëãïò, áéìüöõñôá ðôýå-
ëá êáé 2 óêéÜóåéò óôï äåîéü Üíù ëïâü óôçí áêôéíïãñáößá èþñáêá.
Ç áîïíéêÞ ôïìïãñáößá èþñáêá Ýèåôå ôçí õðïøßá ôçò ìåôáóôáôé-
êÞò íüóïõ êáé ç âñïã÷ïóêüðçóç Þôáí áñíçôéêÞ. O áóèåíÞò ðá-
ñïõóßáóå åðéäåßíùóç ôçò áéìüðôõóçò êáé ïé êõôôáñïëïãéêÝò ðôõÝ-
ëùí Ýäåéîáí �óùñïýò áðü áêôéíïìýêçôåò�. ¸ëáâå ðåíéêéëëßíç-G
åíäïöëåâßùò ãéá 10 çìÝñåò êáé áêïëïýèùò ðåíéêéëëßíç-V áðü ôïõ
óôüìáôïò ãéá 6 ìÞíåò, ìå âåëôßùóç ôçò êëéíéêÞò êáé áêôéíïëïãé-
êÞò åéêüíáò. Ðíåýìùí 2002, 15(1)107-111.

ÅÉÓÁÃÙÃÇ

Ç ðíåõìïíéêÞ áêôéíïìõêçôßáóç åßíáé ç óðáíéüôåñç áðü ôéò 3 ìïñöÝò
ôçò íüóïõ (ôñá÷çëéêÞ: 60%, êïéëéáêÞ: 25%, èùñáêéêÞ: 15%)1-3. Ç áêôéíï-
ìõêçôßáóç åßíáé óðÜíéá íüóïò, ôçò ïðïßáò ï áéôéïëïãéêüò ðáñÜãïíôáò åßíáé
ìç oîåÜíôï÷ï, áíáåñüâéï, Gram (+) âáêôÞñéï, íçìáôïåéäÝò êáé ìç óðï-
ñïãüíï3. Áíåõñßóêåôáé óôç öõóéïëïãéêÞ ÷ëùñßäá ôïõ óôüìáôïò áíèñþ-
ðùí êáé æþùí, äåí áíåõñßóêåôáé åëåýèåñï óôç öýóç, ç äå áêôéíïìõêçôßá-
óç åßíáé óõ÷íÜ åõêáéñéáêÞ ëïßìùîç3. ÐáñïõóéÜæåôáé ìéá ðåñßðôùóç ðíåõ-
ìïíéêÞò áêôéíïìõêçôßáóçò, ðïõ åìöáíßóôçêå ìåôÜ áðü ðïëýìçíç ÷ïñÞ-
ãçóç êïñôéêïåéäþí ãéá èåñáðåßá ðíåõìïíßôéäáò ìåôÜ áêôéíïâïëßá, ìå
óêïðü íá ôïíéóôåß ç äõóêïëßá óôç äéáöïñéêÞ äéÜãíùóç áðü äåõôåñïðá-
èåßò åíôïðßóåéò ôïõ ÷åéñïõñãçèÝíôïò ðñùôïðáèïýò êáñêéíþìáôïò ôïõ
ðíåýìïíá êáé ç óçìáóßá ôçò Ýãêáéñçò äéÜãíùóçò óôçí êáëÞ Ýêâáóç ôçò
íüóïõ.

ÅíäéáöÝñïõóá Ðåñßðôùóç

1×åéñïõñãüò Èþñáêïò, 1�Á÷éëëïðïýëåéï� Ãåíéêü Íï-
ìáñ÷éáêü Íïóïêïìåßï Âüëïõ, ×åéñïõñãéêÞ ÊëéíéêÞ êáé
2Êõôôáñïëïãéêü ÅñãáóôÞñéï
3Ðíåõìïíïëüãïò, 3Éáôñéêü ÔìÞìá Ðáíåðéóôçìßïõ
Èåóóáëßáò, ÐíåõìïíïëïãéêÞ ÊëéíéêÞ

ËÝîåéò-ÊëåéäéÜ: Áêôéíïìõêçôßáóç ðíåýìïíá, áêôé-
íéêÞ ðíåõìïíßôéäá, êõôôáñïëïãéêÞ åîÝôáóç ðôõÝ-
ëùí, âñïã÷ïãåíÝò êáñêßíùìá ðíåýìïíá, åõêáé-
ñéáêÞ ëïßìùîç ðíåýìïíá
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Åéêüíá 1. H áêôéíïãñáöéêÞ åéêüíá ôïõ áóèåíÞ ðïõ ðåñéãñÜöåôáé, ðñï ôçò Ýíáñîçò ôçò èåñáðåßáò (1á) êáé ìåôÜ áðü åîÜìçíç
÷ïñÞãçóç ðåíéêéëëßíçò (1â).

óåñéò ìÞíåò ìåôÜ ôç äéáêïðÞ ôùí êïñôéêïåéäþí åìöÜíé-
óå èùñáêéêü Üëãïò, âÞ÷á, åöéäñþóåéò, áíïñåîßá, êáôá-
âïëÞ äõíÜìåùí êáé áéìüöõñôá ðôýåëá. Ôá ëåõêÜ áéìï-
óöáßñéá êáôÜ ôçí åéóáãùãÞ Þôáí 4.000/mm3 êáé ôï 80%
áõôþí Þôáí ðïëõìïñöïðýñçíá. Ç áêôéíïãñáößá èþñá-
êá Ýäåé÷íå 2 óêéÜóåéò óôï äåîéü Üíù ëïâü, 0,5 êáé 1,5
cm ìÝãéóôçò äéáìÝôñïõ êáé áëëïéþóåéò áêôéíéêÞò ðíåõ-
ìïíßôéäáò (Åéêüíá 1á). Ç áîïíéêÞ ôïìïãñáößá èþñáêá
Ýäåé÷íå åéêüíåò óõìâáôÝò ìå 2 ìåôáóôáôéêÝò åóôßåò óôï
äåîéü Üíù ëïâü. Ç âñïã÷ïóêüðçóç ìå åýêáìðôï üñãá-
íï äåí áíÝäåéîå åíäïáõëéêÞ âëÜâç êáé ç âñïã÷éêÞ Ýê-
ðëõóç êáé ôï õëéêü øÞêôñáò äåí áíÝäåéîáí êáêïÞèç
êýôôáñá. Ïé êáëëéÝñãåéåò ðôõÝëùí Þôáí áñíçôéêÝò. Ï
áóèåíÞò õðåâëÞèç óå åðáíåéëçìÝíåò êõôôáñïëïãéêÝò
åîåôÜóåéò ðôõÝëùí ìå ÷ñþóç êáôÜ ÐáðáíéêïëÜïõ, ôï
áðïôÝëåóìá ôùí ïðïßùí Þôáí: �Üöèïíá öëåãìïíþäç
êýôôáñá, êõñßùò ðïëõìïñöïðýñçíá êáé éóôéïêýôôáñá,
ìå öáãïêõôôáñþóåéò êáé ñÜêç. Óôï õðüóôñùìá âñÝèç-
êáí Üöèïíá åñõèñïêýôôáñá, óùñïß áêôéíïìõêÞôùí êáé
êåñáôéíïðïéçìÝíá êýôôáñá ìå ìéêñïýò ïìáëïýò ðõñÞ-
íåò. Óôïé÷åßá êáêïÞèåéáò äåí âñÝèçêáí óôï áðïóôáëÝí
õëéêü� (Åéêüíá 2). Ìå ôá äåäïìÝíá áõôÜ ï áóèåíÞò Ýëá-
âå ðåíéêéëëßíç-G åíäïöëåâßùò ãéá 10 çìÝñåò (24.000.000
IU çìåñçóßùò) êáé áêïëïýèùò ðåíéêéëëßíç-V áðü ôïõ
óôüìáôïò ãéá Ýîé ìÞíåò (6.000.000 IU çìåñçóßùò), ìå

ÐÅÑÉÃÑÁÖÇ ÐÅÑÉÐÔÙÓÅÙÓ

Ðñüêåéôáé ãéá Üíäñá çëéêßáò 74 åôþí, âáñý êáðíé-
óôÞ (54 ðáêÝôá/÷ñüíéá), ìå éóôïñéêü ÷ñüíéáò áðïöñá-
êôéêÞò ðíåõìïíïðÜèåéáò, ðïõ åìöÜíéóå óêßáóç ôçò êï-
ñõöÞò ôïõ áñéóôåñïý ðíåýìïíá ðñï 18 ìçíþí. Ï áóèå-
íÞò õðåâëÞèç óå áíåðßðëåêôç áñéóôåñÞ Üíù ëïâåêôïìÞ
ìå óõíáöáßñåóç ôçò 1çò êáé ôùí ïðßóèéùí ôìçìÜôùí ôçò
2çò êáé 3çò ðëåõñÜò. Ç åêôïìÞ Ýãéíå åðß õãéþí éóôþí
êáé ç éóôïëïãéêÞ åîÝôáóç Ýäåéîå �íåêñùôéêü, óõìðáãÝò
êáñêßíùìá ðíåýìïíá áäåíéêïý ôýðïõ, ÷áìçëÞò äéáöï-
ñïðïßçóçò, ìå äéÞèçóç ôùí ïóôÝúíùí ôìçìÜôùí ôùí ðëåõ-
ñþí êáé ôùí ìåóïðëåõñßùí ìõþí�. Ïé åîáéñåèÝíôåò ëåì-
öáäÝíåò Íï 10, 5, 6, 7 Þôáí åëåýèåñïé íåïðëáóìáôéêÞò
äéÞèçóçò êáé ç ÷åéñïõñãéêÞ óôáäéïðïßçóç ôïõ íåïðëÜ-
óìáôïò Þôáí Ô3Í0Ì0 (ÉÉÂ). Ëüãù ôçò äéÞèçóçò ôïõ èù-
ñáêéêïý ôïé÷þìáôïò, ï áóèåíÞò õðåâëÞèç óå óõìðëç-
ñùìáôéêÞ áêôéíïèåñáðåßá ìå 4.000 rads. ÌåôÜ ôçí ïëï-
êëÞñùóç ôçò áêôéíïèåñáðåßáò ï áóèåíÞò ðáñïõóßáóå
êëéíéêÞ êáé áêôéíïëïãéêÞ åéêüíá áêôéíéêÞò ðíåõìïíßôé-
äáò óôá áíþôåñá ðíåõìïíéêÜ ðåäßá Üìöù êáé äýóðíïéá
óôçí ðñïóðÜèåéá. Ï áóèåíÞò Ýëáâå ìåèõëðñåäíéæïëü-
íç ãéá 3 ðåñßðïõ ìÞíåò (32 mg çìåñçóßùò ãéá 6 åâäïìÜ-
äåò êáé óôáäéáêÞ ìåßùóç óôç óõíÝ÷åéá), ìå áðïôÝëåóìá
âåëôßùóç ôçò áêôéíïëïãéêÞò êáé êëéíéêÞò åéêüíáò. ÔÝó-
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ãéêü âÞ÷á1,3. Ç ðáñïõóßá áéìüöõñôùí ðôõÝëùí óçìáß-
íåé êáôáóôñïöÞ ðíåõìïíéêïý ðáñåã÷ýìáôïò, üðùò óôïí
áóèåíÞ ðïõ ðåñéãñÜöåôáé3. Óôï éóôïñéêü ôùí áóèåíþí
õðÜñ÷åé óõíÞèùò ðíåõìïíéêÞ öõìáôßùóç, ÷ñüíéá âñïã-
÷ßôéäá, åìöýóçìá, âñïã÷åêôáóßåò êáé ÷ñüíéá ðíåõìïíß-
ôéäá, üðùò åßíáé êáé ç áêôéíéêÞ ðíåõìïíßôéäá3.

Ç äéÜãíùóç åßíáé äýóêïëç ãéáôß ç íüóïò åßíáé óðÜ-
íéá êáé ïé êáëëéÝñãåéåò ôùí áíáåñïâßùí ïñãáíéóìþí,
üðùò ï áêôéíïìýêçôáò, åßíáé äýóêïëç ëüãù ôùí óõíèç-
êþí ëÞøçò êáé êáëëéÝñãåéáò3,4. ÔìçìáôéêÝò ðõêíþóåéò
ðïõ åìðåñéÝ÷ïõí áñáéùôéêÝò ðåñéï÷Ýò êåíôñéêÜ, ìå ðá-
ñáêåßìåíç ðÜ÷õíóç ôïõ õðåæùêüôá åßíáé óõíçãïñçôé-
êÝò áêôéíïìõêçôßáóçò óôçí áîïíéêÞ ôïìïãñáößá èþñá-
êá, üðùò äéáðéóôþèçêå óå ìéá ðñüóöáôç áíáäñïìéêÞ
ìåëÝôç 22 ðåñéðôþóåùí áêôéíïìõêçôßáóçò6. Ç äéÜãíù-
óç üìùò ãßíåôáé óõ÷íÜ ìå èùñáêïôïìÞ ëüãù ôçò áêôé-
íïëïãéêÞò ïìïéüôçôáò ôùí âëáâþí ìå êáñêßíùìá ðíåý-
ìïíá1-6. Óå äýï ìåãÜëåò óåéñÝò óôç âéâëéïãñáößá (Weese
& Smith ôï 1975 ìå 57 ðåñéðôþóåéò êáé Brown ôï 1973
ìå 40 ðåñéðôþóåéò) ç óõ÷íüôçôá ôçò ïñèÞò äéÜãíùóçò,
ðñéí ôçí åöáñìïãÞ åðåìâáôéêþí ìåèüäùí, Þôáí ìéêñü-
ôåñç áðü 10%1. Óå ðñüóöáôá äçìïóéåõìÝíç óåéñÜ 7 ðå-
ñéðôþóåùí áðü ôïí Tastepe (1998) ç äéÜãíùóç ôçò
íüóïõ Ýãéíå ìåôÜ áðü åñåõíçôéêÞ èùñáêïôïìÞ óå üëåò7.
Ç äéáâñïã÷éêÞ âéïøßá ðíåýìïíá äåí åßíáé ðÜíôá äéá-
ãíùóôéêÞ, üôáí üìùò ç âëÜâç åßíáé ðñïóðåëÜóéìç ìðï-
ñåß íá åðé÷åéñçèåß ðñéí áðü ôçí áíïé÷ôÞ âéïøßá.5,8 Ç
ìéêñïâéïëïãéêÞ åîÝôáóç ðôõÝëùí ìðïñåß íá âïçèÞóåé
óôç äéÜãíùóç Þ íá ðñïêáëÝóåé óýã÷õóç, ãéáôß ôï äåßã-
ìá ìðïñåß íá åðéìïëõíèåß áðü ôç öõóéïëïãéêÞ ÷ëùñßäá
ôïõ óôüìáôïò, áêüìá êáé áí ëçöèåß ìå åíäïôñÜ÷åéï
áíáññüöçóç Þ âñïã÷ïêõøåëéäéêÞ Ýêðëõóç4. Ãé' áõôü
üëá ôá äåßãìáôá ðñÝðåé íá åîåôÜæïíôáé áñ÷éêÜ ìå ìéá
÷ñþóç êáôÜ Gram, ãéá íá äéá÷ùñßæïíôáé äåßãìáôá ðïõ
åßíáé êõñßùò óßåëïò áðü êáôÜëëçëá äåßãìáôá ðôõÝëùí.
Áí óôï äåßãìá õðÜñ÷ïõí ðÜíù áðü 25 åðéèçëéáêÜ ðëá-
êþäç êýôôáñá áíÜ ïðôéêü ðåäßï, ôï äåßãìá åßíáé åðéìï-
ëõóìÝíï êáé áêáôÜëëçëï. Áí õðÜñ÷ïõí ëéãüôåñá áðü
10 åðéèçëéáêÜ ðëáêþäç êýôôáñá áíÜ ïðôéêü ðåäßï , ôï
äåßãìá åßíáé êáôÜëëçëï êáé ìðïñåß íá êáëëéåñãçèåß4.
Óôá êõôôáñïëïãéêÜ åðé÷ñßóìáôá ìå ôç ÷ñþóç Ðáðáíé-
êïëÜïõ, ïé áêôéíïìýêçôåò öáßíïíôáé óáí áñá÷íïåéäÞ éíß-
äéá, ôá ïðïßá ó÷çìáôßæïõí óùñïýò9. Ôá éíßäéá óôï êÝ-
íôñï ôùí óùñþí åßíáé ðõêíÜ, åíþ óôçí ðåñéöÝñåéá åß-
íáé áñáéÜ êáé ðñïâÜëëïíôáé Ýîù áðü ôçí ðåñéöÝñåéá

Åéêüíá 2. Kõôôáñïëïãéêü åðß÷ñéóìá ðôõÝëùí ôïõ áóèåíÞ ðïõ
ðåñéãñÜöåôáé (÷ñþóç ÐáðáíéêïëÜïõ × 400): óùñüò áêôéíï-
ìõêÞôùí.

áðïôÝëåóìá óçìáíôéêÞ âåëôßùóç ôçò êëéíéêÞò åéêüíáò
êáé ìåßùóç ôçò äéáìÝôñïõ ôùí óêéÜóåùí óôï Þìéóõ (Åé-
êüíá 1â). Ôá áéìüöõñôá ðôýåëá óõíå÷ßóôçêáí ãéá äýï
ðåñßðïõ ìÞíåò ìåôÜ ôçí Ýíáñîç ôçò èåñáðåßáò.

ÓÕÆÇÔÇÓÇ

Ïé áêôéíïìýêçôåò èåùñïýíôáí ìÝ÷ñé ôï 1970 ìýêç-
ôåò óôç âéâëéïãñáößá3. ÐáñÜ ôçí ïìïéüôçôá ìå ôïõò ìý-
êçôåò üìùò, ðñüêåéôáé ãéá ãíÞóéá âáêôÞñéá, óýìöùíá
ìå ôç óýíèåóç ôïõ êõôôáñéêïý ôïõò ôïé÷þìáôïò, ôïí ôñü-
ðï áíáðáñáãùãÞò, ôçí Ýëëåéøç ðõñçíéêÞò ìåìâñÜíçò
êáé ìéôï÷ïíäñßùí êáé ôçí åõáéóèçóßá óå áíôéìéêñïâéá-
êÜ öÜñìáêá êáé ü÷é óå áíôéìõêçôçóéáêÜ3.

Ç áêôéíïìõêçôßáóç åßíáé ìéá ÷ñüíéá öëåãìïíÞ, ðïõ
ðñïêáëåßôáé óõíÞèùò áðü ôïí Actinomyces israelii êáé
óðáíéüôåñá áðü ôïí A. bovis (õðÜñ÷ïõí üìùò êáé ôá ãÝíç
A. viscosus, A. odontolyticus, A. naeslundii, A. meyerli,
Arachnia prorionica)2,3. Ç áêôéíïìõêçôßáóç ÷áñáêôçñß-
æåôáé áðü ÷ñüíéá äéáðýçóç, ó÷çìáôéóìü ÷ñïíßùí êïé-
ëïôÞôùí, ôçí Ýîïäï ðõþäïõò õëéêïý ðïõ ðåñéÝ÷åé êá-
öåêßôñéíá êïêêßá èåßïõ êáé åðÝêôáóç ôçò öëåãìïíÞò
óôïõò éóôïýò, ÷ùñßò óåâáóìü ôùí öõóéïëïãéêþí áíáôï-
ìéêþí öñáãìþí1-3.

Ç èùñáêéêÞ ìïñöÞ ôçò íüóïõ ðñïóâÜëëåé êõñßùò
Üíäñåò óôï 67-80% ôùí ðåñéðôþóåùí, óõíäõÜæåôáé ìå
êáêÞ õãéåéíÞ óôüìáôïò êáé ôåñçäïíéóìÝíïõò ïäüíôåò êáé
åêäçëþíåôáé ìå ðõñåôü, íõ÷ôåñéíÝò åöéäñþóåéò, áðþ-
ëåéá âÜñïõò, äýóðíïéá, èùñáêéêü Üëãïò êáé ðáñáãù-
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ôùí óùñþí9. Ôï åîåôáóèÝí õëéêü óôçí ðåñéãñáöåßóá
ðåñßðôùóç ðåñéåëÜìâáíå ðíåõìïíéêÜ éóôéïêýôôáñá êáé
êýôôáñá ôïõ âñïã÷éêïý åðéèçëßïõ, äéáôåôáãìÝíá ìåìï-
íùìÝíá êõñßùò êáé åðïìÝíùò ðëçñïýóå ôá êñéôÞñéá
åðÜñêåéáò õëéêïý ðïõ ðñïÝñ÷åôáé áðü ôïõò âñüã÷ïõò.
ÐñÝðåé íá ôïíéóôåß üìùò üôé ç áðïìüíùóç áêôéíïìýêç-
ôá óå êáëëéÝñãåéá Þ êõôôáñïëïãéêÞ åîÝôáóç ðôõÝëùí
ðñÝðåé íá óõíåêôéìçèåß ìå ôçí êëéíéêÞ åéêüíá ôïõ áóèå-
íÞ, ðñéí áðü ôçí åãêáôÜóôáóç äéÜãíùóçò. Ç âåëôßùóç
ôçò êëéíéêÞò êáé áêôéíïëïãéêÞò åéêüíáò ìå ôç ÷ïñÞãçóç
ðåíéêéëëßíçò, üðùò óôïí áóèåíÞ ðïõ ðåñéãñÜöåôáé, åíé-
ó÷ýåé áêüìç ðåñéóóüôåñï ôç äéÜãíùóç ôçò íüóïõ, üôáí
äåí õðÜñ÷åé éóôïëïãéêÞ åðéâåâáßùóç.

Ëüãù ôçò áäõíáìßáò áðïìüíùóçò ôïõ áêôéíïìýêç-
ôá, ðïëëïß áóèåíåßò ðáñïõóéÜæïõí åìðýçìá èþñáêá,
áðïóôÞìáôá, ðñïóâïëÞ êáé êáôáóôñïöÞ ïóôþí, ðñïóâï-
ëÞ ôïõ ðåñéêáñäßïõ êáé åîùôåñéêÜ óõñßããéá ìå åêñïÞ
ðýïõ, ðñï ôçò åãêáôÜóôáóçò äéÜãíùóçò1-3. Óôéò ðåñéðôþ-
óåéò áõôÝò ç öáñìáêåõôéêÞ èåñáðåßá äåí åßíáé áñêåôÞ
êáé ç åðéðñüóèåôç ÷åéñïõñãéêÞ äéåñåýíçóç åßíáé åðé-
âåâëçìÝíç1-3. ËïâåêôïìÞ Þ êáé ðíåõìïíåêôïìÞ ìðïñåß
íá áðáéôçèåß ãéá ôç èåñáðåßá, ç äå áíåðáñêÞò ÷åéñïõñ-
ãéêÞ åêñßæùóç ôçò íüóïõ ìðïñåß íá ïäçãÞóåé óå âñïã-
÷ïðëåõñéêü óõñßããéï, åìðýçìá èþñáêá êáé áéìáôïãå-
íÞ äéáóðïñÜ1-3. Ç èùñáêéêÞ ìïñöÞ ôçò íüóïõ, óõ÷íüôå-
ñá áðü ôéò Üëëåò ìïñöÝò, ìðïñåß íá ïäçãÞóåé óå áéìá-
ôïãåíÞ äéáóðïñÜ, óå 10% ôùí ðåñéðôþóåùí ðåñßðïõ3.
Ãéá ôïõò ðáñáðÜíù ëüãïõò ç Ýãêáéñç äéÜãíùóç êáé
Ýíáñîç èåñáðåßáò ìå åíäïöëÝâéá ÷ïñÞãçóç êáô´ áñ÷Þí
ðåíéêéëëßíçò-G (³ 20.000.000 ÉU çìåñçóßùò) Þ éìéðåíÝ-
ìçò åßíáé ìåãÜëçò óçìáóßáò3. Ç èåñáðåßá óõíå÷ßæåôáé
ìå áðü ôïõ óôüìáôïò ðåíéêéëßíç-V ãéá 3 ùò 6 ìÞíåò1-3. Ç
÷ñÞóç ðñïêáúíïý÷ïõ ðåíéêéëëßíçò ãéá ôç óõíÝ÷éóç ôçò

èåñáðåßáò ìåôÜ ôç äéáêïðÞ ôçò åíäïöëÝâéáò ÷ïñÞãç-
óçò Ý÷åé åðßóçò åöáñìïóôåß ìå åðéôõ÷ßá6. EíáëëáêôéêÜ
ìðïñåß íá ÷ñçóéìïðïéçèïýí ïé ôåôñáêõêëßíåò, ç åñõèñï-
ìõêßíç êáé ç êëéíäáìõêßíç, ç ìáêñï÷ñüíéá ÷ïñÞãçóÞ
ôïõò üìùò óõíäÝåôáé ìå áíåðéèýìçôåò åíÝñãåéåò, éäßùò
ôçò êëéíäáìõêßíçò3. Ç áêôéíïìõêçôßáóç åßíáé óå áñêå-
ôÝò ðåñéðôþóåéò åõêáéñéáêÞ ëïßìùîç, üðùò óôïí áóèå-
íÞ ôçò ðåñéãñáöåßóáò ðåñßðôùóçò ðïõ åß÷å ëÜâåé õøç-
ëÝò äüóåéò êïñôéêïåéäþí åðß ôñßìçíï óôï ðñüôåñï ÷ñï-
íéêü äéÜóôçìá êáé áíÝðôõîå ôç íüóï óå Ýäáöïò áêôéíé-
êÞò ðíåõìïíßôéäáò. Óçìåéþíåôáé üôé ìå âÜóç âéâëéïãñá-
öéêÜ äåäïìÝíá ìÝóç ÷ïñçãïýìåíç äüóç ðñåäíéæüíçò ìå-
ãáëýôåñç áðü 20 mg çìåñçóßùò êáé óõíïëéêÜ ÷ïñçãïý-
ìåíç ðïóüôçôá ðñåäíéæüíçò ìåãáëýôåñç áðü 700 mg
ó÷åôßæïíôáé ìå áíïóïêáôáóôïëÞ êáé áõîçìÝíï êßíäõíï
óïâáñþí öëåãìïíþí10. Ç óçìáóßá ôçò Ýãêáéñçò äéÜãíù-
óçò áðïêôÜ ìåãáëýôåñç óçìáóßá óå áóèåíåßò ìå áíï-
óïêáôáóôïëÞ áðü äéÜöïñá áßôéá.

Ç áêôéíïìõêçôßáóç óõìðåñáóìáôéêÜ, ìðïñåß íá
ðñïóâÜëëåé ðíåõìïíéêü ðáñÝã÷õìá ðïõ ðáñïõóéÜæåé
áëëïéþóåéò ìåôáêôéíéêÞò ðíåõìïíßôéäáò, üðùò óå áóèå-
íåßò ìå ÷åéñïõñãçèÝí êáñêßíùìá ôïõ ðíåýìïíá ðïõ
Ý÷ïõí õðïâëçèåß óå óõìðëçñùìáôéêÞ áêôéíïèåñáðåßá.
Ç êëéíéêÞ êáé áêôéíïëïãéêÞ åéêüíá ìðïñåß íá ìïéÜæåé
ìå áõôÞ ôùí äåõôåñïðáèþí åíôïðßóåùí. Ç óðÜíéá áõôÞ
íüóïò ðñÝðåé íá åßíáé óôç óêÝøç ôùí ðíåõìïíïëüãùí,
ïãêïëüãùí êáé èùñáêï÷åéñïõñãþí ðïõ áó÷ïëïýíôáé ìå
ôç èåñáðåßá êáé ìáêñü÷ñïíç ðáñáêïëïýèçóç ôùí áóèå-
íþí ìå êáñêßíùìá ôïõ ðíåýìïíá, ãéáôß ìüíï ç õðïøßá
ôçò íüóïõ êáé ï êáôÜëëçëïò ðñïóáíáôïëéóìüò ôïõ äéá-
ãíùóôéêïý åëÝã÷ïõ, ìðïñïýí íá áðïôñÝøïõí ôéò äõóßá-
ôåò åðéðëïêÝò ìéáò êáëïÞèïõò íüóïõ.

SUMMARY

Pulmonary actinomycosis in the presence of radiation pneumonitis: A case report

C. Foroulis, D. Papadopoulos, S. Divani,  A. Vardouli, A. Lioupis, K. Gourgoulianis

We present a case of pulmonary actinomycosis of the right upper lobe, which was secondary to radia-
tion pneumonitis. One-year ago the patient underwent an uncomplicated left upper lobectomy en bloc
with the 1st-2nd-3rd ribs and adjuvant radiotherapy, for a stage T

3
N

0
M

0
 (IIb) superior sulcus, adenocar-

cinoma. Radiation pneumonitis complicated his late postoperative course and he received steroids for
3 months. Four months later he suffered from thoracic pain, exhaustion and minor hemoptysis. Chest
x-ray showed two lesions, 0.5 and 1.5 cm of maximal diameter, located in the right upper lobe. CT
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scan showed evidence of metastatic disease and bronchoscopy was negative for intraluminal findings.
The patient had exacerbation of hemoptysis and repeated Papanikolaou stained cytological examina-
tion of the sputum sample revealed �piles of actinomyces�. The patient was treated with penicillin for
6 months. Clinical condition was improved and the diameter of right upper lobe lesions has descreased
by half. Pneumon 2002, 15(1):107-111.

Key words: Pulmonary actinomycosis, radiation pneumonitis, sputum cytology, bronchogenic carci-
noma, opportunistic infection of the lung
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ÏãêïëïãéêÞ êáé Èùñáêï÷åéñïõñãéêÞ ÏìÜäá ÅëëçíéêÞò ÐíåõìïíïëïãéêÞò ÅôáéñåßáòÏãêïëïãéêÞ êáé Èùñáêï÷åéñïõñãéêÞ ÏìÜäá ÅëëçíéêÞò ÐíåõìïíïëïãéêÞò ÅôáéñåßáòÏãêïëïãéêÞ êáé Èùñáêï÷åéñïõñãéêÞ ÏìÜäá ÅëëçíéêÞò ÐíåõìïíïëïãéêÞò ÅôáéñåßáòÏãêïëïãéêÞ êáé Èùñáêï÷åéñïõñãéêÞ ÏìÜäá ÅëëçíéêÞò ÐíåõìïíïëïãéêÞò ÅôáéñåßáòÏãêïëïãéêÞ êáé Èùñáêï÷åéñïõñãéêÞ ÏìÜäá ÅëëçíéêÞò ÐíåõìïíïëïãéêÞò Åôáéñåßáò
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