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Ç åíäïáõëéêÞ Ýã÷õóç áíôéâéïôéêïý
óôç èåñáðåßá ôçò óÞøçò
ðïõ ó÷åôßæåôáé ìå ôïí êåíôñéêü
öëåâéêü êáèåôÞñá

H äéÜãíùóç ôùí ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôïí êáèåôÞñá âáóßæåôáé
(á) óôçí áðïõóßá Üëëçò åóôßáò ëïßìùîçò Þ ðçãÞò ìéêñïâßùí, (â) óôçí
ðáñïõóßá óõìðôùìÜôùí (ðõñåôüò ìå Þ ÷ùñßò ñßãïò) áëëÜ êáé ôïðéêþí
öëåãìïíùäþí åêäçëþóåùí (äéÞèçóç, Üëãïò ìå ôçí ðßåóç, åñõèñüôçôá,
ðõþäçò Ýêêñéóç) êáé (ã) óôçí áíß÷íåõóç ôçò ìéêñïâéáéìßáò ìå ôç âïÞèåéá
ìéêñïâéïëïãéêþí ìåèüäùí, ïé ïðïßåò äéáêñßíïíôáé óå äýï êáôçãïñßåò,
áíÜëïãá áí åêôåëïýíôáé ðñéí (in situ) Þ ìåôÜ áðü ôçí áöáßñåóç ôïõ êá-
èåôÞñá. Ï êáèåôÞñáò (ôýðïò, áíáôïìéêÞ èÝóç, ÷ñüíïò ðáñáìïíÞò), ï ìé-
êñïïñãáíéóìüò (ðáèïãïíéêüôçôá, öáéíüôõðïò áíôï÷Þò), ç åíôüðéóç ôçò
ëïßìùîçò êáé ç êáôÜóôáóç ôïõ áóèåíïýò (áíïóïêáôáóôïëÞ, áéìïäõíá-
ìéêÞ óôáèåñüôçôá) åßíáé ïé ðáñÜìåôñïé ðïõ êáèïñßæïõí ôïí ôñüðï ôçò
èåñáðåõôéêÞò áíôéìåôþðéóçò (óõóôçìáôéêÞ áíôéìéêñïâéáêÞ áãùãÞ, áðï-
ìÜêñõíóç ôïõ êáèåôÞñá, ÷ïñÞãçóç áíôéðçêôéêþí, ÷åéñïõñãéêÞ èåñáðåßá
ê.Ü.) ôùí ëïéìþîåùí ôùí ó÷åôéæüìåíùí ìå ôïí êáèåôÞñá. Ç åíäïáõëéêÞ
Ýã÷õóç áíôéâéïôéêïý (ÅÅÁ) Ý÷åé ÷ñçóéìïðïéçèåß ìå åðéôõ÷ßá (86%) óôç èå-
ñáðåßá ôçò âáêôçñéáêÞò óÞøçò ðïõ ó÷åôßæåôáé ìå ôïí êåíôñéêü öëåâéêü
êáèåôÞñá. Ôá åðåéóüäéá óÞøçò áöïñïýóáí óå áóèåíåßò ìå ðïéêßëåò íü-
óïõò (êáêïÞèåéò íåïðëáóßåò, AIDS) Þ êáôáóôÜóåéò (ðáñåíôåñéêÞ èñÝøç,
áéìïêÜèáñóç). Åðßóçò, êáëÜ áðïôåëÝóìáôá áíáöÝñïíôáé óôçí áíôéìå-
ôþðéóç ôùí ëïéìþîåùí ôïõ èáëÜìïõ Ýã÷õóçò ôùí ïëéêÜ åìöõôåõìÝíùí
óõóêåõþí, áëëÜ êáé ðñïöõëáêôéêÜ óôïõò ïõäåôåñïðåíéêïýò áóèåíåßò,
ìå áðþôåñï óêïðü ôç ìåßùóç ôïõ åíäïáõëéêïý áðïéêéóìïý ôïõ êáèåôÞ-
ñá êáé êáô� åðÝêôáóç ôçò åðßðôùóçò ôçò âáêôçñéáéìßáò. Ç ÅÅÁ äåí ðñÝðåé
íá ÷ñçóéìïðïéåßôáé (á) óôéò åîùáõëéêÞò ðñïÝëåõóçò ëïéìþîåéò, (â) óôéò
ëïéìþîåéò ðïõ óõíïäåýïíôáé áðü åðéðëïêÝò êáé (ã) óôéò åíäïáõëéêÝò ëïé-
ìþîåéò ïé ïðïßåò ïöåßëïíôáé óå ìýêçôåò. Óçìåéþíåôáé üôé óôéò ëïéìþîåéò
áðü ÷ñõóßæïíôá óôáöõëüêïêêï, óôéò ïðïßåò ï êßíäõíïò ìåôáóôáôéêþí
ëïéìþîåùí åßíáé ìåãÜëïò êáé ç èíçôüôçôá õøçëÞ, ç Üìåóç áðïìÜêñõíóç
ôïõ êáèåôÞñá êáé ç ÷ïñÞãçóç óõóôçìáôéêÞò áíôéóôáöõëïêïêêéêÞò èåñá-
ðåßáò áðïôåëåß ôçí åíäåéêíõüìåíç èåñáðåõôéêÞ áíôéìåôþðéóç. Ôï äéÜëõ-
ìá ôïõ êáôÜëëçëïõ áíôéâéïôéêïý [óå óõãêÝíôñùóç 100�1000 öïñÝò ìå-
ãáëýôåñç ôçò áíôßóôïé÷çò ìÝãéóôçò èåñáðåõôéêÞò (peak)] áíáìéãíýåôáé
ìå çðáñßíç (50�100 IU) Þ öõóéïëïãéêü ïñü (ôåëéêüò üãêïò 2�5 mL). Áêï-
ëïýèùò, ôï äéÜëõìá «êëåéäþíåôáé» óôïí áõëü ôïõ êáèåôÞñá ãéá 8�12
þñåò. Ç äéáäéêáóßá áõôÞ åðáíáëáìâÜíåôáé ìå íÝï äéÜëõìá, óå êáèçìåñé-
íÞ âÜóç, ãéá äýï ôïõëÜ÷éóôïí åâäïìÜäåò. Óôçí áíáóêüðçóç áõôÞ áíá-
öÝñïíôáé, ðåñéëçðôéêÜ, ïé ìÝèïäïé äéÜãíùóçò êáé ç áíôéìåôþðéóç ôùí
ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôïí êáèåôÞñá, êáèþò åðßóçò ïé åíäåßîåéò
êáé ç õðÜñ÷ïõóá êëéíéêÞ åìðåéñßá ó÷åôéêÜ ìå ôçí ÅÅÁ.
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1. ÅÉÓÁÃÙÃH

Ïé êåíôñéêïß öëåâéêïß êáèåôÞñåò (ÊÖÊ) êáèþò êáé ïé

ïëéêÜ åìöõôåõìÝíåò óõóêåõÝò (ports) ó÷åôßæïíôáé Üìå-

óá ìå ôçí åìöÜíéóç ôïðéêþí ëïéìþîåùí (óçìåßï åéóü-

äïõ Þ õðïäüñéá óÞñáããá ôïõ êáèåôÞñá êáé èýëáêáò

ôçò ïëéêÜ åìöõôåõìÝíçò óõóêåõÞò, áíôßóôïé÷á) Þ ãåíé-

êåõìÝíùí ëïéìþîåùí êáé åðéðëïêþí, üðùò óçðôéêÞ èñïì-
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âïöëåâßôéäá, âáêôçñéáéìßá/ìõêçôáéìßá, áðïóôÞìáôá óå

äéÜöïñá üñãáíá, åíäïêáñäßôéäá, ïóôåïìõåëßôéäá êáé åí-

äïöèáëìßôéäá.1 Ìåôáîý ôùí ëïéìþîåùí áõôþí, ç âáêôç-

ñéáéìßá/ìõêçôáéìßá ðïõ ó÷åôßæåôáé ìå ôïí êáèåôÞñá Ý÷åé

éäéáßôåñç óçìáóßá, åðåéäÞ áíôéðñïóùðåýåé ôï 23,5–71%

ôïõ óõíüëïõ ôùí áíôßóôïé÷ùí åðåéóïäßùí, áðïôåëåß ôïí

ðñïÜããåëï ôùí ìåôáóôáôéêþí ëïéìþîåùí êáé åðéðëï-

êþí, Ý÷åé õøçëü êüóôïò íïóçëåßáò áëëÜ êáé óçìáíôéêÞ

èíçôüôçôá (10–35%).2–6 Óçìåéþíåôáé üôé ç âáêôçñéáéìßá/

ìõêçôáéìßá åßíáé ç óõ÷íüôåñç ìåôáîý üëùí ôùí ëïéìþ-

îåùí ðïõ ó÷åôßæïíôáé ìå ôïí ÊÖÊ, åíþ, áíôßèåôá, óôéò

åìöõôåõìÝíåò óõóêåõÝò ðáñáôçñåßôáé éóüôéìç êáôáíïìÞ

ôùí äéáöüñùí ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôçí ðá-

ñïõóßá ôïõò.7

Ïé êõñéüôåñïé ðñïäéáèåóéêïß ðáñÜãïíôåò ãéá ôçí åì-

öÜíéóç ôùí ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôïí êáèåôÞ-

ñá åßíáé ç õðïêåßìåíç íüóïò, üðùò áéìáôïëïãéêÝò êá-

êïÞèåéåò, AIDS, ç ïõäåôåñïðåíßá, ç óõ÷íüôçôá ôùí ÷åé-

ñéóìþí êáé ôá ìÝôñá õãéåéíÞò êáé áíôéóçøßáò, ï ÷þñïò

íïóçëåßáò (êõñßùò ïé ìïíÜäåò åíôáôéêÞò èåñáðåßáò) êáé

ï êáèåôÞñáò (ôýðïò, õëéêü êáôáóêåõÞò, äéÜñêåéá ðáñá-

ìïíÞò, áñéèìüò áõëþí).6,8,9

Ïé õðåýèõíïé áéôéïëïãéêïß ðáñÜãïíôåò (óôáöõëüêïê-

êïé, óôñåðôüêïêêïé, åíôåñüêïêêïé, äéöèåñïåéäÞ, åíôåñï-

âáêôçñéïåéäÞ, åßäç ôùí ãåíþí Pseudomonas, Acinetoba-

cter êáé Candida) åéóÝñ÷ïíôáé óôïõò õðïäüñéïõò éóôïýò

êáé ôï åíäáããåéáêü ôìÞìá ôïõ êáèåôÞñá êáôÜ ôçí ôïðï-

èÝôçóÞ ôïõ, áðü ôï õìÝíéï ðïõ áíáðôýóóåôáé áñãüôåñá

óôçí åðéöÜíåéÜ ôïõ, áðü ôïí áñìü óýíäåóçò êáèåôÞñá-

óõóêåõÞò Ýã÷õóçò, áðü ôï ìïëõóìÝíï õãñü Ýã÷õóçò Þ

áðü Üëëåò (áðïìáêñõóìÝíåò) åóôßåò ëïßìùîçò.1,8

2. ÄÉÁÃÍÙÓÇ

Ç äéÜãíùóç ôùí ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôïí

êáèåôÞñá âáóßæåôáé óôéò åîÞò ðáñáìÝôñïõò: (á) óôçí

ðáñïõóßá ðõñåôïý ìå Þ ÷ùñßò ñßãïò, (â) óôçí ðáñïõóßá

ôïðéêþí öëåãìïíùäþí åêäçëþóåùí (äéÞèçóç, åñõèñü-

ôçôá, Üëãïò ìå ôçí ðßåóç, ðõþäçò Ýêêñéóç), ðïõ åíôïðß-

æïíôáé óôï èýëáêá ôçò åìöõôåõìÝíçò óõóêåõÞò, óôï

óçìåßï åéóüäïõ ôïõ êáèåôÞñá Þ óå áðüóôáóç >2 cm

áðü ôï óçìåßï åéóüäïõ ôïõ êáèåôÞñá óôï äÝñìá (ëïßìù-

îç ôçò óÞñáããáò ôïõ êáèåôÞñá), (ã) óôçí áðïõóßá Üë-

ëçò åóôßáò ëïßìùîçò (ð.÷. ïõñïëïßìùîç, ðíåõìïíßá) Þ

ðçãÞò ðñïÝëåõóçò ìéêñïâßùí (ð.÷. äéÜëõìá Ýã÷õóçò)

êáé (ä) óôçí áíß÷íåõóç ôçò âáêôçñéáéìßáò/ìõêçôáéìßáò

ìå ôç âïÞèåéá ìéêñïâéïëïãéêþí ìåèüäùí, ïé ïðïßåò äéá-

êñßíïíôáé óå äýï êáôçãïñßåò, áíÜëïãá ìå ôï ÷ñüíï

åêôÝëåóçò áõôþí, äçëáäÞ ðñéí (in situ) Þ ìåôÜ áðü ôçí

áöáßñåóç ôïõ êáèåôÞñá.7,9 Áðü ôéò ìåèüäïõò áõôÝò áíáöÝ-

ñïíôáé, ðåñéëçðôéêÜ, ïé ðëÝïí äçìïöéëåßò êáé Ýãêõñåò êáé,

ðáñÜëëçëá, ïé ëéãüôåñï äáðáíçñÝò Þ êáé ÷ñïíïâüñåò.2

Ç in situ äéÜãíùóç ôçò âáêôçñéáéìßáò/ìõêçôáéìßáò

ãßíåôáé êõñßùò ìå äýï ôñüðïõò: (á) ôçí ðïóïôéêÞ êáë-

ëéÝñãåéá äåéãìÜôùí áßìáôïò, ôá ïðïßá ëáìâÜíïíôáé ôáõ-

ôü÷ñïíá áðü ôïí êáèåôÞñá êáé áíåîÜñôçôç ðåñéöåñéêÞ

öëÝâá, êáé áíåýñåóç ìåãáëýôåñïõ áñéèìïý (5–10 öï-

ñÝò ôïõëÜ÷éóôïí) áðïéêéþí âáêôçñßïõ Þ ìýêçôá óôï äåßã-

ìá ðïõ ðñïÝñ÷åôáé áðü ôïí êáèåôÞñá êáé (â) ôï èåôéêü

óÞìá áðü ôç öéÜëç ðïõ ðåñéÝ÷åé áßìá áðü ôïí êáèåôÞñá

äýï ôïõëÜ÷éóôïí þñåò ðñéí áðü ôï óÞìá ôçò öéÜëçò ðïõ

ðåñéÝ÷åé áßìá áðü ôçí ðåñéöåñéêÞ öëÝâá. Áðáñáßôçôç

ðñïûðüèåóç åßíáé üôé óôéò êáëëéÝñãåéåò áðïìïíþíåôáé

ôï ßäéï åßäïò âáêôçñßïõ Þ ìýêçôá. Óçìåéþíåôáé üôé ç

äåýôåñç ìåèïäïëïãßá åßíáé áðëÞ êáé åý÷ñçóôç –ôá ðå-

ñéóóüôåñá ìéêñïâéïëïãéêÜ åñãáóôÞñéá äéáèÝôïõí ðëÝïí

áõôüìáôá óõóôÞìáôá áéìïêáëëéåñãåéþí– ÷ùñßò íá õóôå-

ñåß óå åãêõñüôçôá (89% åõáéóèçóßá êáé 100% åéäéêüôç-

ôá) óõãêñéôéêÜ ìå ôçí ðñþôç.10,11

ÌåôÜ ôçí áðïìÜêñõíóç ôïõ êáèåôÞñá ÷ñçóéìïðïéïý-

íôáé óõíÞèùò äýï äéáãíùóôéêÝò ìåèïäïëïãßåò: (á) ç

çìéðïóïôéêÞ êáëëéÝñãåéá ôçò åîùôåñéêÞò åðéöÜíåéáò ôïõ

Üêñïõ ôïõ êáèåôÞñá (ôå÷íéêÞ Maki) êáé (â) ç ðïóïôéêÞ

êáëëéÝñãåéá ôïõ æùìïý Ýêðëõóçò ôïõ êáèåôÞñá (Üêñï

êáé õðïäüñéï ôìÞìá). Èåôéêü èåùñåßôáé ôï áðïôÝëåóìá

üôáí áðïìïíþíïíôáé �15 áðïéêßåò óôï èñåðôéêü õëéêü

(çìéðïóïôéêÞ êáëëéÝñãåéá) êáé �100 áðïéêßåò áíÜ mL

æùìïý (ðïóïôéêÞ êáëëéÝñãåéá).12 Óçìåéþíåôáé üôé ç ðñï-

ãíùóôéêÞ áîßá ôùí äýï ìåèïäïëïãéþí ðïéêßëëåé, åîáñ-

ôþìåíç áðü ôïí ôýðï, ôï óçìåßï åéóüäïõ êáé ôçí ðçãÞ

ìüëõíóçò ôïõ êáèåôÞñá, êáèþò êáé áðü ôç ÷ñçóéìïðïéç-

èåßóá ôå÷íéêÞ êáëëéÝñãåéáò. Ãéá ðáñÜäåéãìá, ç çìéðïóï-

ôéêÞ êáëëéÝñãåéá (èåùñçôéêÜ, åëÝã÷åé ìüíï ôçí åîùôåñé-

êÞ åðéöÜíåéá ôïõ êáèåôÞñá) åßíáé ðåñéóóüôåñï åõáßóèç-

ôç ìåèïäïëïãßá óå ðñüóöáôá (<1 åâäïìÜäá) ôïðïèåôç-

ìÝíïõò êáèåôÞñåò (ðçãÞ ðñïÝëåõóçò ôùí ìéêñïâßùí ôï

äÝñìá). Áíôßèåôá, ç ðïóïôéêÞ êáëëéÝñãåéá ôçò åíäï- êáé

åîùáõëéêÞò åðéöÜíåéáò åßíáé ðåñéóóüôåñï åõáßóèçôç óå

êáèåôÞñåò ìå ìåãÜëç (>1 åâäïìÜäá) äéÜñêåéá ðáñáìï-

íÞò (ðçãÞ ðñïÝëåõóçò ôùí ìéêñïâßùí ï áñìüò óýíäå-

óçò êáèåôÞñá-óõóêåõÞò Ýã÷õóçò) Þ óå êáèåôÞñåò ðïõ

Ý÷ïõí åðéêáëõöèåß ìå áíôéâéïôéêÜ. ÔÝëïò, ç Ýêðëõóç ôïõ

êáèåôÞñá ìå õðåñç÷çôéêÜ êýìáôá õðåñôåñåß ôçò áðëÞò

áíÜäåõóçò (vortex).9,13

3. ÈÅÑÁÐÅÕÔÉÊÇ ÐÑÏÓÅÃÃÉÓÇ

Ï êáèåôÞñáò (ôýðïò, áíáôïìéêÞ èÝóç, ÷ñüíïò ðáñá-

ìïíÞò), ï ìéêñïïñãáíéóìüò (ðáèïãïíéêüôçôá, öáéíüôõ-
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ðïò áíôï÷Þò), ç åíôüðéóç ôçò ëïßìùîçò êáé ç êáôÜóôá-

óç ôïõ áóèåíïýò (áíïóïêáôáóôïëÞ, áéìïäõíáìéêÞ óôá-

èåñüôçôá) åßíáé ïé ðáñÜìåôñïé, ïé ïðïßåò êáèïñßæïõí ôïí

ôñüðï ôçò èåñáðåõôéêÞò áíôéìåôþðéóçò (óõóôçìáôéêÞ

áíôéìéêñïâéáêÞ èåñáðåßá, áðïìÜêñõíóç ôïõ êáèåôÞñá,

÷ïñÞãçóç áíôéðçêôéêþí, ÷åéñïõñãéêÞ èåñáðåßá ê.Ü.) ôùí

ëïéìþîåùí ðïõ ó÷åôßæïíôáé ìå ôçí ðáñïõóßá êáèåôÞ-

ñá.14 Óôïí ðßíáêá 1 áíáöÝñïíôáé ïé åíäåßîåéò áðïìÜ-

êñõíóçò Þ äéáôÞñçóçò ôïõ êáèåôÞñá. ÐáñÜ ôç ÷ïñÞãçóç

üìùò ôçò êáôÜëëçëçò áíôéìéêñïâéáêÞò èåñáðåßáò ãéá 2–

3 åâäïìÜäåò, ç âáêôçñéáéìßá/ìõêçôáéìßá õðïôñïðéÜæåé óôï

70–75%, óôï 20–30% êáé óôï 3–14% ôùí áóèåíþí ðïõ

öÝñïõí êáèåôÞñåò áéìïêÜèáñóçò, ôýðïõ Broviac-Hickman

Þ ïëéêÜ åìöõôåõìÝíåò óõóêåõÝò, áíôßóôïé÷á.7,14–17 Åðß-

óçò, ôï 70% ôùí ÊÖÊ áðïìáêñýíïíôáé áäéêáéïëüãçôá

ìå ôçí åìöÜíéóç ðõñåôéêïý êýìáôïò.1,8

4. ÅÍÄÏÁÕËÉÊÇ ÅÃ×ÕÓÇ ÁÍÔÉÂÉÏÔÉÊÏÕ

Óôïí áõëü ôïõ êáèåôÞñá, ïé ìéêñïïñãáíéóìïß áíáðôýó-

óïíôáé åßôå åëåýèåñá óôçí åðéöÜíåéÜ ôïõ (planktonic

free-floating form) åßôå åíôüò âéïìåìâñÜíçò (sessile form).

Óôç äåýôåñç ðåñßðôùóç, ïé ìéêñïïñãáíéóìïß ðñïóôáôåýï-

íôáé áðü ôïõò ìç÷áíéóìïýò Üìõíáò ôïõ îåíéóôÞ êáé ôç

äñÜóç ôùí áíôéâéïôéêþí. Ìïëïíüôé üëïé ïé êáèåôÞñåò

áðïéêßæïíôáé áðü ìéêñïïñãáíéóìïýò, ïé ïðïßïé áíáðôýó-

óïíôáé åíôüò ôçò âéïìåìâñÜíçò, ëïßìùîç åìöáíßæåôáé

ìüíïí üôáí ï áñéèìüò ôùí «åëåýèåñùí óôçí åíäïáõëé-

êÞ åðéöÜíåéá ôïõ êáèåôÞñá ìéêñïïñãáíéóìþí» õðåñâåß

ìéá óõãêåêñéìÝíç óõãêÝíôñùóç.18

Ç áðïôõ÷ßá ôçò óõóôçìáôéêÞò áíôéìéêñïâéáêÞò èå-

ñáðåßáò ïöåßëåôáé óôï ãåãïíüò üôé ïé óõíÞèåéò èåñáðåõ-

ôéêÝò óõãêåíôñþóåéò áíôéâéïôéêþí äåí åðáñêïýí ãéá ôçí

åîïõäåôÝñùóç ôùí ìéêñïïñãáíéóìþí ðïõ âñßóêïíôáé

åíôüò ôçò âéïìåìâñÜíçò.18,19 Ìå ôï çëåêôñïíéêü ìéêñï-

óêüðéï Ý÷åé áðïäåé÷èåß üôé áðïéêßåò ìéêñïâßùí õðÜñ-

÷ïõí óôïí áõëü ôïõ êáèåôÞñá, ðáñÜ ôéò áñíçôéêÝò áéìï-

êáëëéÝñãåéåò, Ýíá ìÞíá ìåôÜ áðü ôçí «êëéíéêÞ ßáóç».13

Éäéáßôåñï åíäéáöÝñïí üìùò Ý÷ïõí ôá áðïôåëÝóìáôá

ïñéóìÝíùí Üëëùí ìåëåôþí, óýìöùíá ìå ôéò ïðïßåò (á)

ç áðïìÜêñõíóç ôùí ìéêñïâßùí, ôá ïðïßá áíáðôýóóïíôáé

åíôüò ôçò âéïìåìâñÜíçò, åßíáé äõíáôÞ üôáí ç óõãêÝ-

íôñùóç ôïõ áíôéâéïôéêïý åßíáé 100–1000 ìåãáëýôåñç

áðü ôç ìÝãéóôç óõãêÝíôñùóç ðïõ åðéôõã÷Üíåôáé ìå ôï

óýíçèåò äïóïëïãéêü ó÷Þìá,9 (â) ôá äéáëýìáôá ôùí áíôé-

âéïôéêþí âáíêïìõêßíç, óéðñïöëïîáóßíç, êåöáæïëßíç êáé

ôéêáñêéëßíç-êëáâïõëáíéêü ïîý äéáôçñïýí óôïí áõëü ôïõ

êáèåôÞñá ôï 90% ôïõëÜ÷éóôïí ôçò äñáóôéêüôçôÜò ôïõò,

ðáñïõóßá çðáñßíçò, ìÝ÷ñé 10 çìÝñåò,20 åíþ êáé ç çðáñß-

íç äéáôçñåß ôçí áíôéðçêôéêÞ ôçò äñáóôéêüôçôá, ðáñïõ-

óßá âáíêïìõêßíçò, ãéá 6 åâäïìÜäåò,21 (ã) ìåôÜ áðü Ýã-

÷õóç âáíêïìõêßíçò Þ êåöôáæéíôßìçò óôïí áõëü ôïõ êá-

èåôÞñá óå óõãêÝíôñùóç 2 mg/mL, óõãêåíôñþóåéò �100

ìg/mL áíé÷íåýïíôáé ãéá ôñåéò ôïõëÜ÷éóôïí åâäïìÜäåò,22

(ä) ç Ýã÷õóç íáöóéëßíçò, êåöôñéáîüíçò, âáíêïìõêßíçò

Þ ãåíôáìéêßíçò óå êáèåôÞñá óéëéêüíçò (óå ðåéñáìáôéêü

ìïíôÝëï) ðåñéïñßæåé óçìáíôéêÜ ôïí áðïéêéóìü ôïõ áõëïý

ôïõ êáèåôÞñá áðü ôïõò óôáöõëüêïêêïõò, åíþ ç Ýã÷õóç

áæôñåïíÜìçò, êåöôñéáîüíçò Þ ãåíôáìéêßíçò áðïôñÝðåé

ôïí áðïéêéóìü áðü Gram-áñíçôéêÜ âáêôçñßäéá,23 (å) ïé

å÷éíïêáíäßíåò êáé ôá ëéðïåéäéêÜ ðáñÜãùãá ôçò áìöïôå-

ñéêßíçò Â åßíáé ïé ìüíïé áíôéìõêçôéáóéêïß ðáñÜãïíôåò

ìå äñÜóç óôç âéïìåìâñÜíç ðïõ ðáñÜãåôáé áðü ôá åßäç

ôïõ ãÝíïõò Candida24 êáé (óô) ï óõíäõáóìüò áéèõëåíï-

äéáìéíïôåôñáïîéêoý ïîÝïò (EDTA) êáé ìéíïêõêëßíçò Ý÷åé

áíôéìéêñïâéáêÞ, áíôéìõêçôéáóéêÞ êáé áíôéðçêôéêÞ äñÜóç,

åíþ ðáñÜëëçëá åìðïäßæåé ôïí áðïéêéóìü ôïõ áõëïý ôïõ

êáèåôÞñá êáé ôï ó÷çìáôéóìü âéïìåìâñÜíçò.25

Ïé ðáñáôçñÞóåéò áõôÝò åðéâåâáéþèçêáí, óôçí êëéíé-

êÞ ðñÜîç, ìå ôçí åöáñìïãÞ ôçò åíäïáõëéêÞò Ýã÷õóçò

áíôéâéïôéêïý (ÅÅÁ), áñ÷éêÜ áðü ôïõò Messing et al26 êáé

óôç óõíÝ÷åéá áðü Üëëïõò åñåõíçôÝò.27–35 Ç âáíêïìõêß-

íç óå óõãêåíôñþóåéò 1–5 mg/mL (óðÜíéá óå óõãêÝ-

íôñùóç 20 mg/mL),34 ç ôåúêïðëáíßíç óå óõãêÝíôñùóç

20 mg/mL (óðÜíéá óå óõãêÝíôñùóç 2,5 mg/mL),35 ç

Ðßíáêáò 1. Åíäåßîåéò áðïìÜêñõíóçò Þ äéáôÞñçóçò ôïõ êáèåôÞñá óå
ëïéìþîåéò ðïõ ó÷åôßæïíôáé ìå ôçí ðáñïõóßá ôïõ.*

1. Åíäåßîåéò áðïìÜêñõíóçò

1. Åýêïëç áíôéêáôÜóôáóç, ð.÷. ðåñéöåñéêüò êáèåôÞñáò

2. Âáêôçñéáéìßá/óÞøç ðïõ åðéìÝíåé ãéá >48–72 þñåò ðáñÜ ôç ÷ï-
ñÞãçóç áíôéìéêñïâéáêÞò èåñáðåßáò

3. Ëïßìùîç ôçò õðïäüñéáò óÞñáããáò Þ ôïõ èõëÜêïõ ôçò åìöõôåõìÝ-
íçò óõóêåõÞò

4. ÌåôáóôáôéêÝò ëïéìþîåéò Þ åðéðëïêÝò (åíäïêáñäßôéäá, óçðôéêÜ
ðíåõìïíéêÜ Ýìâïëá, åíäïöèáëìßôéäá, ïóôåïìõåëßôéäá ê.Ü.)

5. Ìéêñïïñãáíéóìïß ðïõ áíôéìåôùðßæïíôáé äýóêïëá (÷ñõóßæùí óôá-
öõëüêïêêïò, øåõäïìïíÜäåò, ìõêïâáêôçñßäéá, æõìïìýêçôåò ê.Ü.)

6. ÈåôéêÞ (çìé)ðïóïôéêÞ êáëëéÝñãåéá ôïõ êåíôñéêïý öëåâéêïý êáèå-
ôÞñá, ï ïðïßïò áíôéêáôáóôÜèçêå ìå ôç âïÞèåéá óýñìáôïò-ïäçãïý
(âë. äéÜãíùóç)

7. ÕðïôñïðÞ ôçò ëïßìùîçò ìåôÜ áðü ôç äéáêïðÞ ôçò óõóôçìáôéêÞò
áíôéìéêñïâéáêÞò èåñáðåßáò

2. Åíäåßîåéò äéáôÞñçóçò (üëåò áðáñáßôçôåò)

1. Áðáñáßôçôïò áëëÜ êáé äýóêïëá áíôéêáèéóôÜìåíïò êáèåôÞñáò

2. ÓôáèåñÞ áéìïäõíáìéêÞ êáôÜóôáóç ôïõ áóèåíïýò

3. Áðïõóßá ôùí åíäåßîåùí 2, 3, 4 êáé 5

* Óôïé÷åßá áðü ôç âéâëéïãñáößá 8. Ç ðáñÜëëçëç ÷ïñÞãçóç óõóôçìáôéêÞò áíôéìé-
êñïâéáêÞò èåñáðåßáò åßíáé, ðëçí ôçò Ýíäåéîçò 1.1, áðáñáßôçôç
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Ðßíáêáò 2. ÊëéíéêÞ åìðåéñßá ìå ôçí åíäïáõëéêÞ Ýã÷õóç áíôéâéïôéêïý óå áóèåíåßò ìå êáêïÞèåéò íåïðëáóßåò, AIDS, áéìïêÜèáñóç Þ ðáñåíôåñéêÞ
èñÝøç.1

Áñéèìüò Ìéêñïïñãáíéóìïß ÔïðéêÞ (åíäïáõëéêÞ) ÓõóôçìáôéêÞ èåñáðåßá3 ÈåôéêÞ Ýêâáóç
åðåéóïäßùí èåñáðåßá2

264 ÅíôåñïâáêôçñéïåéäÞ5 Áìéêáóßíç (17)6 Êåöáëïóðïñßíç+áìéíïãëõêïóßäç (7) 21/26

09 ÁæõìùôéêÜ âáêôçñßäéá7 Óéðñïöëïîáóßíç (6) Óéðñïöëïîáóßíç (6) 9/9

Áìéêáóßíç (3)

71 ÊïáãêïõëÜóç-áñíçôéêïß Âáíêïìõêßíç (29) Ãëõêïðåðôßäéï (9), âáíêïìõêßíç (1)

óôáöõëüêïêêïé8 Ôåúêïðëáíßíç (17) Ôåúêïðëáíßíç (15)

Áìéêáóßíç (12) Áìéíïãëõêïóßäç+ïîáêéëßíç (2)

Íáöóéëßíç (6)                   –

Ìéíïêõêëßíç (3)9 Âáíêïìõêßíç+íåôéëìéêßíç (1) 61/71

09 S. aureus Âáíêïìõêßíç (4) Âáíêïìõêßíç (2) 6/9

Áìéêáóßíç (1) Ïîáêéëßíç+áìéêáóßíç (1)

Ôåúêïðëáíßíç (4)10 Ôåúêïðëáíßíç+éìéðåíÝìç (2)10

06 Enterococcus spp11 Âáíêïìõêßíç (3) Âáíêïìõêßíç (2), áìðéêéëßíç+áìéêáóßíç (1) 6/6

Ôåúêïðëáíßíç (2) Ôåúêïðëáíßíç+áìéêáóßíç (1)

Áìðéêéëßíç+ãåíôáìéêßíç (1)                   –

04 Micrococcus spp Áìéêáóßíç (3) Áìéêáóßíç+áìðéêéëßíç (1) 4/4

Ìéíïêõêëßíç (1) Ïîáêéëßíç (1)

05 Gram-èåôéêÜ âáêôçñßäéá12 Âáíêïìõêßíç (4) Âáíêïìõêßíç (2) 5/5

Ìéíïêõêëßíç (1)                   –

09 Candida spp13 Áìöïôåñéêßíç Â (9) Áìöïôåñéêßíç Â (3) 2/9

1ÅÅÁ: åíäïáõëéêÞ Ýã÷õóç áíôéâéïôéêïý, ( ): Áñéèìüò åðåéóïäßùí, áðü ôéò âéâëéïãñáößåò 26–35

2ÂëÝðå êåßìåíï

3Ç äéÜñêåéá ôçò óõóôçìáôéêÞò áãùãÞò Þôáí óõíÞèùò 2–4 çìÝñåò. ÔïðéêÞ êáé óõóôçìáôéêÞ èåñáðåßá áíáãñÜöïíôáé óå áíôéóôïé÷ßá

4Óå 6 åðåéóüäéá áðïìïíþèçêáí äýï åßäç âáêôçñßùí êáé óå 1 ôñßá åßäç

5Klebsiella spp (16), Enterobacter spp (9), Citrobacter spp (3), E. coli (2), S. marcescens (1). ÓõìðåñéëáìâÜíïíôáé êáé Moraxella osloensis (1) êáé
Chryseomonas luteola (1), åðåéäÞ áðïìïíþèçêáí óå ðïëõìéêñïâéáêÞ ëïßìùîç ìå åíôåñïâáêôçñéïåéäÞ

6Óôá õðüëïéðá 9 åðåéóüäéá ÷ñçóéìïðïéÞèçêáí ôá áíôéâéïôéêÜ êåöôñéáîüíç (3), êåöôáæéíôßìç (2), ãåíôáìéêßíç (2), ìéíïêõêëßíç (1) êáé ìåæëïêéëßíç
(1). ÓõóôçìáôéêÞ èåñáðåßá äåí ÷ïñçãÞèçêå

7P. aeruginosa (7), S. maltophilia (1), Aeromonas sp (1)

8S. epidermidis (69), S. hominis (1), S. warneri (1). Óôéò ðåñéóóüôåñåò ìåëÝôåò äåí áíáöÝñåôáé ç áíôï÷Þ óôç ìåèéêéëßíç

9Óôá õðüëïéðá 4 åðåéóüäéá ÷ñçóéìïðïéÞèçêáí ôá áíôéâéïôéêÜ ãåíôáìéêßíç, êëéíôáìõêßíç, êåöáæïëßíç êáé åñõèñïìõêßíç. ÓõóôçìáôéêÞ èåñáðåßá äåí
÷ïñçãÞèçêå

10ÌéêôÝò ëïéìþîåéò ìå Gram-áñíçôéêÜ âáêôçñßäéá (áðïôõ÷ßá ôçò èåñáðåßáò)

11E. faecalis (5), E. faecium (1)

12Corynebacterium spp (3), Bacillus spp (2)

13C. albicans (2), C. glabrata (2), C. tropicalis (2), C. parapsilosis (1), Candida spp (2)

óéðñïöëïîáóßíç, ç ãåíôáìéêßíç, ç áìéêáóßíç êáé ç áì-

öïôåñéêßíç Â óå óõãêåíôñþóåéò 1–2 mg/mL (óðÜíéá ç

áìéêáóßíç óå óõãêÝíôñùóç 10 mg/mL)34 êáé ç ìéíïêõ-

êëßíç óå óõãêåíôñþóåéò 0,2–0,4 mg/mL åßíáé ôá áíôé-

âéïôéêÜ, ôá ïðïßá, ìå âÜóç ôá áðïôåëÝóìáôá ôïõ áíôéâéï-

ãñÜììáôïò, ÷ñçóéìïðïéÞèçêáí óôéò ðåñéóóüôåñåò ìåëÝ-

ôåò (ðßí. 2). Óçìåéþíåôáé üôé ïé óõãêåíôñþóåéò áõôÝò

Þôáí 25–5000 öïñÝò õøçëüôåñåò áðü ôéò åëÜ÷éóôåò

áíáóôáëôéêÝò, ãéá ôï 90% ôùí êëéíéêþí óôåëå÷þí, ðõ-

êíüôçôåò áíôéâéïôéêþí (ÅÁÐ90). Ôï äéÜëõìá ôïõ áíôéâéï-
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ôéêïý áíáìéãíõüôáí ìå çðáñßíç (50–100 IU) Þ öõóéï-

ëïãéêü ïñü (ôåëéêüò üãêïò 2–5 mL). Áêïëïõèïýóå «êëåß-

äùìá» ôïõ äéáëýìáôïò óôïí áõëü ôïõ êáèåôÞñá, üðïõ

êáé ðáñÝìåíå ãéá 8–12 þñåò. Ç äéáäéêáóßá áõôÞ åðáíá-

ëáìâáíüôáí ìå íÝï äéÜëõìá, óå êáèçìåñéíÞ âÜóç, ãéá

äýï ôïõëÜ÷éóôïí åâäïìÜäåò.8,9,26–35

 Ç ÅÅÁ åíäåßêíõôáé ãéá ôç èåñáðåßá ôçò óÞøçò, ç

ïðïßá ïöåßëåôáé óå åíäïáõëéêÞ ìüëõíóç ôïõ ÊÖÊ áðü

äéÜöïñá âáêôÞñéá.9,14 Ìå âÜóç ôçí õðÜñ÷ïõóá êëéíéêÞ

åìðåéñßá26–35 (ðßí. 2), ìå ôçí ÅÅÁ áíôéìåôùðßóôçêå áðï-

ôåëåóìáôéêÜ ôï 86% ôùí åðåéóïäßùí óÞøçò áðü âáêôÞ-

ñéá ðïõ ó÷åôßæïíôáí ìå ôïí ÊÖÊ, ìå áðïôÝëåóìá ï êá-

èåôÞñáò íá äéáôçñçèåß ãéá áñêåôïýò ìÞíåò ìåôÜ áðü ôï

ôÝëïò ôçò èåñáðåõôéêÞò áãùãÞò. Ôá åðåéóüäéá áõôÜ

áöïñïýóáí óå áóèåíåßò ìå ðïéêßëåò íüóïõò (êáêïÞèåéò

íåïðëáóßåò, AIDS) Þ êáôáóôÜóåéò (ðáñåíôåñéêÞ èñÝøç,

áéìïêÜèáñóç). Óçìåéþíåôáé üôé óõóôçìáôéêÞ áãùãÞ ÷ï-

ñçãÞèçêå ìüíï óôï 50% ðåñßðïõ ôùí åðåéóïäßùí. Åðß-

óçò, êáëÜ áðïôåëÝóìáôá (82%) áíáöÝñïíôáé óôçí áíôé-

ìåôþðéóç ôùí ëïéìþîåùí ôïõ èáëÜìïõ Ýã÷õóçò ôùí ïëéêÜ

åìöõôåõìÝíùí óõóêåõþí (óôï 1/3 áðü áõôÝò ÷ïñçãÞ-

èçêå ðáñÜëëçëá êáé óõóôçìáôéêÞ áãùãÞ).36 ÔÝëïò, ç

ÅÅÁ Ý÷åé ÷ñçóéìïðïéçèåß ðñïöõëáêôéêÜ óôïõò ïõäåôå-

ñïðåíéêïýò áóèåíåßò, ìåéþíïíôáò óçìáíôéêÜ ôïí åíäï-

áõëéêü áðïéêéóìü ôïõ êáèåôÞñá êáé êáô’ åðÝêôáóç ôçí

åðßðôùóç ôçò âáêôçñéáéìßáò.37–39 Óôï óçìåßï áõôü èá

ðñÝðåé íá ôïíéóôåß üôé, óýìöùíá ìå ôéò ïäçãßåò ôùí

êÝíôñùí åëÝã÷ïõ êáé ðñüëçøçò ëïéìþîåùí (CDC), ç

ÅÅÁ ðñÝðåé íá ÷ñçóéìïðïéåßôáé ðñïöõëáêôéêÜ óå åðé-

ëåãìÝíåò ìüíï ðåñéðôþóåéò, ð.÷. óå áóèåíåßò ðïõ öÝ-

ñïõí ÊÖÊ ìå õðïäüñéá óÞñáããá Þ åìöõôåõìÝíåò óõ-

óêåõÝò êáé óôïõò ïðïßïõò áíáöÝñïíôáé åðáíåéëçììÝíá

åðåéóüäéá âáêôçñéáêÞò óÞøçò ðáñÜ ôç ó÷ïëáóôéêÞ ôÞ-

ñçóç ôùí ìÝôñùí õãéåéíÞò êáé áíôéóçøßáò.40

Ç ÅÅÁ äåí ðñÝðåé íá ÷ñçóéìïðïéåßôáé (á) óôéò åîùáõ-

ëéêÞò ðñïÝëåõóçò ëïéìþîåéò, ïé ïðïßåò óõíÞèùò óõìâáß-

íïõí ôéò ðñþôåò 7 çìÝñåò ìåôÜ áðü ôçí ôïðïèÝôçóç ôïõ

êáèåôÞñá. Óçìåéþíåôáé üôé, óôéò ðåñéðôþóåéò áõôÝò, ç

ðáñÜëëçëç ÷ïñÞãçóç óõóôçìáôéêÞò èåñáðåßáò êáé ÅÅÁ

äåí Ý÷åé êáíÝíá ðëåïíÝêôçìá (åêôüò áí õðÜñ÷åé óõí-

äõáóìüò åîù- êáé åíäïáõëéêÞò ëïßìùîçò), (â) óôéò ëïé-

ìþîåéò ðïõ óõíïäåýïíôáé áðü åðéðëïêÝò (âë. åéóáãùãÞ)

êáé (ã) óôéò åíäïáõëéêÝò ëïéìþîåéò ðïõ ïöåßëïíôáé óå

åßäç ôïõ ãÝíïõò Candida.8,9,14 ÔÝëïò, óôéò ëïéìþîåéò áðü

S. aureus, óôéò ïðïßåò ï êßíäõíïò ìåôáóôáôéêþí ëïéìþ-

îåùí åßíáé ìåãÜëïò êáé ç èíçôüôçôá õøçëÞ, ç Üìåóç

áðïìÜêñõíóç ôïõ êáèåôÞñá êáé ç ÷ïñÞãçóç óõóôçìáôé-

êÞò áíôéóôáöõëïêïêêéêÞò èåñáðåßáò åßíáé ç åíäåéêíõü-

ìåíç èåñáðåõôéêÞ áíôéìåôþðéóç.41

Ç åöáñìïãÞ ôçò ÅÅÁ Ý÷åé éäéáßôåñï åíäéáöÝñïí óôéò

ðåñéðôþóåéò üðïõ ç óÞøç ïöåßëåôáé óå êïáãêïõëÜóç-

áñíçôéêïýò óôáöõëüêïêêïõò, ãéá ôïõò åîÞò ëüãïõò: (á)

ôá âáêôÞñéá áõôÜ áðïôåëïýí ôï óõ÷íüôåñï (30–40%)

áßôéï íïóïêïìåéáêÞò âáêôçñéáéìßáò ó÷åôéæüìåíçò ìå ôïí

ÊÖÊ,6,8 (â) ôï 90% ðåñßðïõ ôùí óôåëå÷þí åßíáé áíèå-

êôéêÜ óôç ìåèéêéëßíç,42 åíþ Ýíá óçìáíôéêü ðïóïóôü áõôþí

åßíáé ðáñÜëëçëá áíèåêôéêÜ êáé óå Üëëåò êáôçãïñßåò

áíôéâéïôéêþí, üðùò êéíïëüíåò, áìéíïãëõêïóßäåò, ìáêñï-

ëßäåò êáé êïôñéìïîáæüëç. Ç ðïëõáíôï÷Þ áõôÞ Ý÷åé ùò

Üìåóç óõíÝðåéá ôç ÷ïñÞãçóç âáíêïìõêßíçò Þ ôåúêï-

ðëáíßíçò ùò áíôéâéïôéêü ðñþôçò åðéëïãÞò, ìå ðéèáíÜ

åðáêüëïõèá ôçí åìöÜíéóç ôïîéêüôçôáò áëëÜ êáé áíôï-

÷Þò, (ã) ç èíçôüôçôá ðïõ áðïäßäåôáé Üìåóá óôá âáêôÞ-

ñéá áõôÜ åßíáé óçìáíôéêÞ (14%)42–44 êáé (ä) ç ÅÅÁ åßíáé

éäéáßôåñá áðïôåëåóìáôéêÞ, äåäïìÝíïõ üôé ôï 86% ôùí

åðåéóïäßùí óÞøçò áíôéìåôùðßóôçêáí ìå åðéôõ÷ßá, ÷ùñßò

íá ÷ïñçãçèåß, óôá ðåñéóóüôåñá áðü áõôÜ, óõóôçìáôéêÞ

èåñáðåßá (ðßí. 2). Åîáßñåóç óôá äåäïìÝíá áõôÜ áðïôå-

ëåß ìßá ìüíï ìåëÝôç,35 óýìöùíá ìå ôçí ïðïßá ôá áðïôå-

ëÝóìáôá ôçò ÅÅÁ ìå ôåúêïðëáíßíç, óå áóèåíåßò ðïõ

åëÜìâáíáí ðáñåíôåñéêÞ èñÝøç, Þôáí ðåíé÷ñÜ (óå 7 áðü

ôá 12 åðåéóüäéá ï ÊÖÊ áðïìáêñýíèçêå). Ç áðïôõ÷ßá

áõôÞ üìùò ðéèáíüôáôá ïöåßëåôáé óôï ãåãïíüò üôé áöå-

íüò ç ôåúêïðëáíßíç ÷ñçóéìïðïéÞèçêå óå óõãêÝíôñùóç

2,5 mg/mL ãéá óôåëÝ÷ç êïáãêïõëÜóç-áñíçôéêþí óôá-

öõëïêüêêùí, ôá ïðïßá Þôáí ìåôñßùò åõáßóèçôá óôï áíôé-

âéïôéêü áõôü, êáé áöåôÝñïõ åðåéäÞ óôéò ðåñéóóüôåñåò

áðïôõ÷çìÝíåò ðåñéðôþóåéò ç ÅÅÁ åöáñìüóôçêå óôï óðßôé

ôùí áóèåíþí.

Ç åìðåéñßá ìå ôçí ÅÅÁ áöïñÜ ìÝ÷ñé óôéãìÞò óå ôñåéò

ðåñéðôþóåéò áóèåíþí ìå áéìáôïëïãéêÞ êáêïÞèåéá êáé

óÞøç áðü Staphylococcus epidermidis (áäçìïóßåõôåò

ðëçñïöïñßåò). Óôïõò áóèåíåßò ÷ïñçãÞèçêáí áöåíüò âáí-

êïìõêßíç (5 mg/mL) ôïðéêÜ åðß 12 þñåò êáé ãéá 20

çìÝñåò êáé áöåôÝñïõ óõóôçìáôéêÞ èåñáðåßá ìå âáíêï-

ìõêßíç Þ ëéíåæïëßäç. Óôéò äýï ðåñéðôþóåéò, üðïõ ç óÞøç

ïöåéëüôáí óôïí õðïêëåßäéï êáèåôÞñá äéðëïý áõëïý, ç

èåñáðåõôéêÞ áãùãÞ Þôáí åðéôõ÷Þò, äåäïìÝíïõ üôé åðá-

íåéëçììÝíåò áéìïêáëëéÝñãåéåò (ãéá äýï ìÞíåò ìåôÜ áðü

ôï ôÝëïò ôçò èåñáðåßáò) Þôáí áñíçôéêÝò. Ç ôñßôç ðåñß-

ðôùóç áöïñïýóå óå ëïßìùîç ôïõ èõëÜêïõ ôçò ïëéêÜ

åìöõôåõìÝíçò óõóêåõÞò. ÐáñÜ ôï ãåãïíüò üôé ç ÅÅÁ,

üðùò ðñïáíáöÝñåôáé, äåí åíäåßêíõôáé ãéá ôéò ëïéìþîåéò

áõôÝò, åðé÷åéñÞèçêå (áíåðéôõ÷þò) ç åöáñìïãÞ ôçò ùò

ôåëåõôáßï èåñáðåõôéêü ìÝôñï ðñéí áðü ôçí áöáßñåóç

ôçò óõóêåõÞò.

Éäéáßôåñá áðïôåëåóìáôéêÞ (81%) åßíáé ç ÅÅÁ óôéò

ðåñéðôþóåéò üðïõ õðåýèõíïé áéôéïëïãéêïß ðáñÜãïíôåò

åßíáé ôá åíôåñïâáêôçñéïåéäÞ. Óçìåéþíåôáé üôé óõóôçìáôé-
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êÞ áãùãÞ ÷ïñçãÞèçêå ìüíï óôï 1/4 ðåñßðïõ ôùí åðåé-

óïäßùí. ÊëéíéêÞ åìðåéñßá õðÜñ÷åé üìùò ìüíï ãéá ôçí

áìéêáóßíç, áíôéâéïôéêü óôï ïðïßï óõ÷íÜ ôá íïóïêïìåéá-

êÜ óôåëÝ÷ç ôùí Gram-áñíçôéêþí âáêôçñéäßùí åìöáíß-

æïõí áíôï÷Þ. Åðßóçò, äåí åßíáé ãíùóôü áí ç Ýã÷õóç â-

ëáêôáìéêïý áíôéâéïôéêïý ìðïñåß íá Ý÷åé ùò áðïôÝëåóìá

ôçí åìöÜíéóç áíôï÷Þò ëüãù åðéêñÜôçóçò óôåëå÷þí ìå

ìüíéìç áðïêáôáóôïëÞ.45 Ï êßíäõíïò áõôüò üìùò åßíáé

ðéèáíüôáôá ðïëý ìéêñüò, äåäïìÝíïõ üôé ïé óõíèÞêåò óôïí

áõëü ôïõ êáèåôÞñá ìïéÜæïõí ìå ôéò áíôßóôïé÷åò êáôÜ ôç

èåñáðåßá ôùí ïõñïëïéìþîåùí, üðïõ ïé õøçëÝò óõãêå-

íôñþóåéò ôùí áíôéâéïôéêþí óôï ïõñïðïéçôéêü óýóôçìá

õðåñâáßíïõí ôéò ÅÁÐ ôùí óôåëå÷þí áõôþí.46

Ç ÅÅÁ Ý÷åé áñêåôÜ ðëåïíåêôÞìáôá Ýíáíôé ôçò óõóôç-

ìáôéêÞò áíôéìéêñïâéáêÞò èåñáðåßáò, üðùò ÷áìçëü êü-

óôïò, äõíáôüôçôá èåñáðåßáò áêüìç êáé óôï óðßôé, ìç

äéáóðïñÜ ôïõ õðåýèõíïõ ìéêñïïñãáíéóìïý, áðïõóßá

áíåðéèýìçôùí åíåñãåéþí êáé ôïîéêüôçôáò, ìç êáôáóôñï-

öÞ ôçò öõóéïëïãéêÞò ìéêñïâéáêÞò ÷ëùñßäáò êáé ðáñá-

ìïíÞ ôïõ êáèåôÞñá ãéá ìåãÜëï ÷ñïíéêü äéÜóôçìá.14 Ôï

êýñéï ìåéïíÝêôçìÜ ôçò åßíáé üôé ìÝ÷ñé óÞìåñá äåí Ý÷ïõí

ðñáãìáôïðïéçèåß ðñïïðôéêÝò ìåëÝôåò, óôéò ïðïßåò íá

óõãêñßíåôáé ç ÅÅÁ (ìå Þ ÷ùñßò ôáõôü÷ñïíç ÷ïñÞãçóç

óõóôçìáôéêÞò èåñáðåßáò) ìå ôç óõóôçìáôéêÞ ÷ïñÞãçóç

áíôéâéïôéêþí áëëÜ êáé ôç ÷ïñÞãçóç åéêïíéêïý öáñìÜ-

êïõ (çðáñßíç). Åðßóçò, äåäïìÝíçò ôçò ðåñéïñéóìÝíçò

êëéíéêÞò åìðåéñßáò, äåí åßíáé ãíùóôÜ (á) ôá áíôéâéïôéêÜ

ðñþôçò åðéëïãÞò (êáé ïé óõãêåíôñþóåéò áõôþí), (â) ç

äéÜñêåéá ôçò èåñáðåßáò êáé (ã) ç áíáãêáéüôçôá Þ ìç

ôçò ðáñÜëëçëçò ÷ïñÞãçóçò óõóôçìáôéêÞò áíôéìéêñïâéá-

êÞò èåñáðåßáò ãéá ôéò ëïéìþîåéò ðïõ ïöåßëïíôáé óå øåõ-

äïìïíÜäåò Þ Gram-èåôéêÜ âáêôÞñéá (ðëçí ôùí óôáöõ-

ëïêüêêùí). ÔÝëïò, ç ðéèáíüôçôá åìöÜíéóçò êáé äéáóðï-

ñÜò áíôï÷Þò óôç âáíêïìõêßíç ìåôáîý ôùí Gram-èåôé-

êþí âáêôçñßùí –ãåãïíüò ðïõ áðáó÷ïëåß éäéáßôåñá ôçí

ðáãêüóìéá éáôñéêÞ êïéíüôçôá ôá ôåëåõôáßá ÷ñüíéá–47,48

åßíáé áìåëçôÝá, åðåéäÞ ôá äéáëýìáôá ôùí áíôéâéïôéêþí

äåí Ýñ÷ïíôáé ó’ åðáöÞ ìå ôï áßìá ôïõ áóèåíïýò, ç äéÜñ-

êåéá ôçò èåñáðåßáò åßíáé ìéêñÞ êáé, êõñßùò, ïé óõãêå-

íôñþóåéò ôùí áíôéâéïôéêþí åßíáé éäéáßôåñá õøçëÝò êáé

ü÷é õðïáíáóôáëôéêÝò (ïé ïðïßåò êáé åõèýíïíôáé ðåñéóóü-

ôåñï ãéá ôçí åìöÜíéóç ôçò áíôï÷Þò).39

ABSTRACT
................................................................................................................................................................................

Antibiotic lock treatment of catheter-related sepsis
G. CHRISTAKIS, I. CHALKIOPOULOU

Laboratory ïf Microbiology, “Metaxa” Anticancer Hospital, Pireaus, Greece

Archives of Hellenic Medicine 2007, 24(4):312–319

The diagnosis of catheter-related infection (CRI) is based on the presence of clinical manifestations of infection

and the evidence of colonization of the catheter tip by microbes. To confirm colonization, a number of proce-

dures are used. Conventional management of CRI involves decisions regarding the necessity of the removal of

the catheter and the administration of antibiotics. This is a review of the diagnosis and conventional manage-

ment of CRI, with the indications and the clinical experience with the antibiotic lock treatment (ALT) to date.

ALT is recommended particularly for treatment of intraluminal origin noncomplicated central venous CRI and

has been performed in patients with various diseases (AIDS, cancer) or conditions (parenteral nutrition, dialy-

sis). Overall, therapeutic success with central venous catheter salvage has been achieved in 112 (86%) of 130

episodes of bacterial sepsis. ALT is also indicated for chamber infections (whether or not they are associated

with bacteremia) and it can prevent catheter-related bacteremia in cancer patients. ALT must be avoided for the

treatment of complicated CRI, as well as in cases with evidence of extraluminal infection (inflammation over the

tunnel or exit site or pocket of a totally implanted port). The majority of failures have been observed in cases

of intraluminal origin catheter-related Candida infections. In catheter-related bloodstream infections due to

Staphylococcus aureus, the catheter should be removed immediately because of the high risk of metastatic

infection and increased mortality, and the S. aureus infections should be treated with appropriate antibiotics

given intravenously. Antibiotic solution containing the desired antimicrobial agent in a suitable concentration

(100–1000 times greater than the peak serum inhibitory concentrations achieved by conventional dosage of

the corresponding systemic antibiotic) is usually mixed with 50–100 IU of heparin (or normal saline) in

sufficient (usually 2–5 mL) volume. The antibiotic solution is installed in the catheter lumen during periods



318 Ã. ×ÑÉÓÔAÊÇÓ êáé Å. ×ÁËÊÉÏÐÏÕËÏÕ

Âéâëéïãñáößá

1. ÌÁÍÉAÔÇÓ Á, ×ÑÉÓÔAÊÇÓ Ã. Ëïéìþîåéò áðü îÝíá óþìáôá.
Óôï: ×ñéóôÜêçò Ã, ËåãÜêçò ÍÉ (Óõíô.) ÊëéíéêÞ Ìéêñïâéïëïãßá
êáé ëïéìþîåéò. Åêäüóåéò ÐáñéóéÜíïõ, ÁèÞíá, 2002:309–
334

2. BOUZA E, BURILLO A, MUNOZ P. Catheter-related infections:
Diagnosis and intravascular treatment. J Chemother 2001,
13:224–233

3. CENTER FOR DISEASE CONTROL. National Nosocomial Infec-
tions Surveillance (NNIS): System report, data summary from
January 1992–June 2001, issued August 2001. Am J Infect
Control 2001, 6:404–421

4. JARVIS W. Selected aspects of the socioeconomic impact of
nosocomial infections: Morbidity, mortality, cost, and pre-
vention. Infect Control Hosp Epidemiol 1996, 17:552–557

5. PITTED D, TARARA D, WENZEL RP. Nosocomial bloodstream in-
fection in critically ill patients. Excess length of stay, extra
costs, and attributable mortality. JAMA 1994, 271:1598–
1601

6. O’GRADY NP, ALEXANDER M, DELLINGER EP, GERBERDING JL, HEARD

SO, MAKI D G ET AL. Guidelines for the prevention of intra-
vascular catheter-related infections. Clin Infect Dis 2002,
35:1281–1307

7. GROEGER JS, LUCAS AB, THALER HT, FRIEDLANDER-KLAR H, BROWN

AE, KIEHN TE ET AL. Infectious morbidity associated with long-
term use of venous access devices in patients with cancer.
Ann Intern Med 1993, 119:1168–1174

8. BOUZA E, BURILLO A, MUNOZ P. Catheter-related infections:
Diagnosis and intravascular treatment. Clin Microbiol Infect
2002, 8:265–274

9. MERMEL LA, BARRY M, SHEREZ RJ, RAAD II, O’GRADY N, HARRIS

AS ET AL. Guidelines for the management of intravascular
catheter-related infections. Clin Infect Dis 2001, 32:1249–
1272

10. GAUR AH, FLYNN PM, GIANNINI MA, SHENEP JL, HAYDEN RT. Dif-
ference in time to detection: A simple method to differen-
tiate catheter-related from non-catheter-related bloodstream
infections in immunocompromised pediatric patients. Clin
Infect Dis 2003, 37:469–475

11. HACHEM R, RAAD I. Prevention and management of long-
term catheter related infections in cancer patients. Cancer
Invest 2002, 20:1105–1113

12. SHERERTZ RJ, HEARD SO, RAAD I. Diagnosis of triple-lumen
catheter infection: Comparison of roll plate, sonication, and
flushing methodologies. J Clin Microbiol 1997, 35:641–646

13. RAAD I, COSTERTON W, SABBARWAL U, SACILOWSKI M, ANAISSIE

E, BODEY GP. Ultrastructural analysis of indwelling vascular
catheters: A quantitative relationship between luminal colo-
nization and duration of placement. J Infect Dis 1993,
168:400–407

14. CARRATALA J. The antibiotic-lock technique for therapy of
“highly needed” infected catheters. Clin Microbiol Infect 2002,
8:282–289

15. MARR KA, SEXTON DJ, CONLON PJ, COREY GR, SCHWAB SJ, KIRK-

LAND KB. Catheter-related bacteremia and outcome of at-
tempted catheter salvage in patients undergoing hemodial-
ysis. Ann Intern Med 1997, 127:275–280

16. SWARTZ R, MESSANA JM, BOYER CJ, LUNDE NM, WEITZEL WF,

HARTMAN TL. Successful use of cuffed central venous hemo-
dialysis catheters inserted percutaneously. J Am Soc Neph-
rol 1994, 4:1719–1725

17. RUBIN LG, SHIH S, SHENDE A, KARAYALCIN G, LANZKOWSKY P.
Cure of implantable venous port-associated bloodstream
infections in pediatric hematology-oncology patients with-
out catheter removal. Clin Infect Dis 1999, 29:102–105

18. RAAD I. Intravascular-catheter-related infections. Lancet 1998,
351:893–898

19. COSTERTON JW, NICKEL JC, LADD TI. Suitable methods for com-
parative study of free-living and surface-associated bacteri-
al populations. Bac Nat 1986, 2:49–84

20. ANTHONY TU, RUBIN LG. Stability of antibiotics used for anti-
biotic-lock treatment of infections of implantable venous
devices (ports). Antimicrob Agents Chemother 1999,
43:2074–2076

21. HENRICKSON KJ, POWELL KR, SCHWARTZ CL. A dilute solution
of vancomycin and heparin retains antibacterial and antico-
agulant activities. J Infect Dis 1988, 157:600–601

22. HAIMI-COHEN Y, NEGHMA H, MEENAN J, KARAYALCIN G, LECHRER

M, RUBIN LG. Vancomycin and ceftazidime bioactivities per-
sist for at least 2 weeks in the lumen in ports: Simplifying
treatment of port-associated bloodstream infections by us-
ing the antibiotic lock technique. Antimicrob Agents Chem-
other 2001, 45:1565–1567

23. ANDRIS DA, KRZYWDA EA, EDMISTON CE, KREPEL CJ, GOHR CM.
Elimination of intraluminal colonization by antibiotic lock in
silicone vascular catheters. Nutrition 1998, 14:427–432

24. KUHN DM, GEORGE T, CHANDRA J, MUKHERJEE PK, GHANNOUM

MA. Antifungal susceptibility of Candida biofilms: Unique
efficacy of amphotericin B lipid formulations and echinoc-
andins. Antimicrob Agents Chemother 2002, 46:1773–1780

25. RAAD I, BUZAID A, RHYNE J, HACHEM R, DAROUICHE R, SAFAR H

ET AL. Minocycline and ethylelediaminetetraacetate for the
prevention of recurrent vascular catheter infections. Clin
Infect Dis 1997, 25:149–151

26. MESSING B, PEITRA-COHEN S, DEBURE A, BELIAH M, BERNIER JJ.
Antibiotic-lock technique. A new approach to optimal ther-
apy for catheter-related sepsis in home-parenteral nutrition
patients. J Parenter Enteral Nutr 1988, 12:185–189

(usually 8–12 hours) when the catheter is not being used. The installed antibiotic is removed before infusion of

the next dose of antibiotic or intravenous medication. The duration of ALT is most often 2 weeks.
................................................................................................................................................................................
Key words: Antibiotic lock treatment, Central venous catheter, Sepsis



ÅÍÄÏÁÕËÉÊÇ ÅÃ×ÕÓÇ ÁÍÔÉÂÉÏÔÉÊÏÕ 319

...............................................................................................................................................................................

27. MESSING B, MAN F, COLIMON R, THUILLIER F, BELIAH M. Antibiot-
ic-lock technique is an effective treatment of bacterial cath-
eter-related sepsis during parenteral nutrition. Clin Nutr 1990,
9:220–225

28. JOHNSON DC, JOHNSON FL, GOLDMAN S. Preliminary results
treating persistent central venous catheter infections with
antibiotic-lock technique in pediatric patients. Pediatr Infect
Dis J 1994, 13:930–931

29. BENOIT JL, CARANDANG G, SITRIN M, ARNOW PM. Intraluminal
antibiotic treatment of central venous catheter infections in
patients receiving parenteral nutrition at home. Clin Infect
Dis J 1995, 21:1286–1288

30. CAPDEVILA JA, SEGARRA A, PLANES AM. Successful treatment
of haemodialysis catheter-related sepsis without catheter
removal. Nephrol Dial Transplant 1993, 8:231–234

31. KRZYWDA EA, ANDRIS DA, EDMISTON CE, QUEBBEMAN EJ. Treat-
ment of Hickman catheter sepsis using antibiotic-lock tech-
nique. Infect Control Hosp Epidemiol 1995, 16:596–598

32. DOUARD MC, ARLET G, LEVERGER G, PAULIEN R, WAINTROP C,

CLEMENTI E ET AL. Quantitative blood cultures for diagnosis
and management of catheter-related sepsis in pediatric he-
matology and oncology patients. Intensive Care Med 1991,
17:30–35

33. CAPDEVILA JA, BARBERA J, GAVALDA J, GASSER I, PLANES AM,

OCANA I ET AL. Diagnosis and conservative management of
infection related to long-term venous catheterization in AIDS
patients. In: American Society for Microbiology (ed) Pro-
gram and Abstracts of the 34th Interscience Conference on
Antimicrobial Agents and Chemotherapy. F. Washington, DC,
Orlando, American Society for Microbiology, 1994:J55

34. VIALE P, PAGANI L, PETROSILLO N, SIGNORINI L, COLOMBINI P,

MACRI G ET AL. Antibiotic lock-technique for the treatment
of catheter-related bloodstream infections. J Chemother
2003, 15:152–156

35. GUEDON C, NOUVELLON M, LALAUDE O, LEREBOURS E. Efficacy
of antibiotic-lock technique with teicoplanin in Staphyloco-
ccus epidermidis catheter-related sepsis during long-term
parenteral nutrition. J Parenter Enteral Nutr 2002, 26:109–
113

36. DOMINGO P, FONTANET A, SANCHEZ F, ALLENDE L, VAZQUEZ G.
Morbidity associated with long-term use of totally implant-
able ports in patients with AIDS. Clin Infect Dis 1999, 29:346–
351

37. HENRICKSON KJ, AXTELL RA, HOOVER SM. Prevention of central
venous catheter-related infections and thrombotic events in
immunocompromised children by the use of vancomycin/
ciprofloxacin/heparin flush solution: A randomized, multi-
center, double-blind trial. J Clin Oncol 2000, 18:1269–1278

38. SCHWARTZ C, HENRICKSON KJ, ROGHMANN K, POWELL K. Pre-
vention of bacteremia attributed to luminal colonization of
tunneled central venous catheters with vancomycin-suscep-
tible organisms. J Clin Oncol 1990, 8:1591–1597

39. CARRATALA J, NIUBO J, FERNANDEZ-SEVILLA A, JUVE E, CASTELL-

SAGUE X, BERLANGA J ET AL. Randomized, double-blind trial
of an antibiotic-lock technique for prevention of Gram-
positive central venous catheter-related infection in neutro-
penic patients with cancer. Antimicrob Agents Chemother
1999, 43:2200–2204

40. CENTERS FOR DISEASE CONTROL AND PREVENTION. Guidelines
for the prevention of intravascular catheter-related infec-
tions. Morb Mortal Wkly Rep 2002, 51:1–20

41. FATKENHEUER G, CORNELY O, SEIFER H. Clinical management of
catheter-related infections. Clin Microbiol Infect 2002, 8:545–
550

42. TACCONELLI E, D’AGATA EMC, KARCHMER AW. Epidemiological
comparison of true methicillin-resistant and methicillin-sus-
ceptible coagulase-negative staphylococcal bacteremia at
hospital admission. Clin Infect Dis 2003, 37:644–649

43. VALLES J, LEON C, ALVAREZ-LERMA F, FOR THE SPANISH COLLAB-

ORATIVE GROUP FOR INFECTIONS IN INTENSIVE CARE UNITS OF

SOCIEDAD ESPANOLA DE MEDICINA INTENSIVA Y UNIDADES COR-

ONARIAS (SEMIUC). Nosocomial bacteremia in critically ill
patients: a multicenter study evaluating epidemiology and
prognosis. Clin Infect Dis 1997, 24:387–395

44. MARTIN MA, PFALLER MA, WENZEL RP. Coagulase negative sta-
phylococcal bacteremia: Ìortality and hospital stay. Ann
Intern Med 1989, 110:9–16

45. TZELEPI E, TZOUVELEKIS LS, VATOPOULOS AC, MENTIS AF, TSAKRIS

A, LEGAKIS NJ. High prevalence of stably derepressed class-I
beta-lactamase expression in multiresistant clinical isolates
of Enterobacter cloacae from Greek hospitals. J Med Micro-
biol 1992, 37:91–95

46. SANDERS CC, SANDERS WE. â-lactamase resistance in Gram-
negative bacteria: Global trends and clinical impact. Clin
Infect Dis 1992, 15:824–839

47. HIRAMATSU K, ARITAKA N, HANAKI H, KAWASAKI S, HOSODA Y,

HORI S ET AL. Dissemination in Japanese hospitals of strains
of Staphylococcus aureus heterogeneously resistant to van-
comycin. Lancet 1997, 350:1670–1673

48. MURRAY BE. Vancomycin-resistant enterococci. Am J Med
1997, 102:284–293

Corresponding author:

G. Christakis, 106 Ipsilantou street, GR-187 58 Keratsini,
Greece
e-mail: chri-kis@hol.gr


