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ϯ 
 

ȆȇȅȁȅīȅȈ 

 

Ǿ ʌĮȡȠȪıĮ įȚʌȜȦȝĮĲȚțȒ İȡȖĮıȓĮ İțʌȠȞȒșȘțİ ıĲĮ ʌȜĮȓıȚĮ ĲȠȣ 

ȂİĲĮʌĲȣȤȚĮțȠȪ ȆȡȠȖȡȐȝȝĮĲȠȢ ǼȚįȓțİȣıȘȢ ıĲȘ ǺȚȠʌȜȘȡȠĳȠȡȚțȒ, ʌȠȣ 

įȚȠȡȖĮȞȫȞİĲĮȚ Įʌȩ ĲȠȞ ĲȠȝȑĮ ǺȚȠȜȠȖȓĮȢ ȀȣĲĲȐȡȠȣ țĮȚ ǺȚȠĳȣıȚțȒȢ ĲȠȣ 

ȉȝȒȝĮĲȠȢ ǺȚȠȜȠȖȓĮȢ ĲȠȣ ǼșȞȚțȠȪ țĮȚ ȀĮʌȠįȚıĲȡȚĮțȠȪ ȆĮȞİʌȚıĲȘȝȓȠȣ 

ǹșȘȞȫȞ. Ǿ İȡȖĮıȓĮ İʌȚțİȞĲȡȫșȘțİ ıİ ȑȞĮ, İȞ ʌȠȜȜȠȓȢ ʌĮȡșȑȞȠ, İȡİȣȞȘĲȚțȩ 

ʌİįȓȠ: ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ȝİȜİĲȫȞ ĮȟȚȠȜȩȖȘıȘȢ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȦȞ 

ȝȚțȡȠȕȚȠȜȠȖȚțȫȞ ıȣıĲȘȝȐĲȦȞ. ȈȣȖțİțȡȚȝȑȞĮ, İʌȚȜȑȤșȘțĮȞ ĲĮ ıȣıĲȒȝĮĲĮ 

Phoenix (Becton Dickinson) țĮȚ Vitek 2 (bioMérieux) (ʌȠȣ İȓȞĮȚ țĮȚ ĲĮ 

ıȣȤȞȩĲİȡĮ ȤȡȘıȚȝȠʌȠȚȠȪȝİȞĮ ȩȡȖĮȞĮ ıĲĮ ıȪȖȤȡȠȞĮ įȚĮȖȞȦıĲȚțȐ İȡȖĮıĲȒȡȚĮ 

ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ țĮȚ ĲȠȞ ȑȜİȖȤȠ İȣĮȚıșȘıȓĮȢ ĲȦȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ) țĮȚ ĲȠ 

İȞįȚĮĳȑȡȠȞ İıĲȚȐıĲȘțİ ıĲȘȞ ĮʌȩįȠıȒ ĲȠȣȢ ȦȢ ʌȡȠȢ ĲȘȞ ȠȡșȒ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

gram șİĲȚțȫȞ țĮȚ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ. 

Ǿ ȝİĲĮ-ĮȞȐȜȣıȘ țĮĲȑȜȘȟİ ıİ İȞįȚĮĳȑȡȠȞĲĮ ıȣȝʌİȡȐıȝĮĲĮ, ĲȩıȠ ȖȚĮ țĮșȑȞĮ 

Įʌȩ ĲĮ ȩȡȖĮȞĮ ĮȣĲȐ, ȩıȠ țĮȚ ȖȚĮ ĲȘ ȝİĲĮȟȪ ĲȠȣȢ ıȪȖțȡȚıȘ. ȀȣȡȓȦȢ, ȩȝȦȢ, 

ĮȞȑįİȚȟİ ĲȚȢ ĮįȣȞĮȝȓİȢ ĲȘȢ, ȝȑȤȡȚ ıȒȝİȡĮ, įȘȝȠıȚİȣȝȑȞȘȢ ȕȚȕȜȚȠȖȡĮĳȓĮȢ, 

İʌİıȒȝĮȞİ ĲȠȞ ĲȡȩʌȠ ȝİ ĲȠȞ ȠʌȠȓȠ ĮȣĲȒ ʌȡȑʌİȚ ȞĮ ȝİȜİĲȐĲĮȚ Įʌȩ ĲȠ 

İʌȚıĲȘȝȠȞȚțȩ țȠȚȞȩ țĮȚ țĮșȩȡȚıİ ĲȠ ʌȜĮȓıȚȠ, ʌȠȣ șĮ ȒĲĮȞ ʌȡȠĲȚȝȩĲİȡȠ ȞĮ 

ĮțȠȜȠȣșİȓĲĮȚ ıĲȠ İȟȒȢ Įʌȩ ĲȠȣȢ İȡİȣȞȘĲȑȢ ʌȠȣ ĮȟȚȠȜȠȖȠȪȞ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ. 

ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ (ȩʌȦȢ, ĮıĳĮȜȫȢ, ĮȣĲȐ ĲȡȠʌȠʌȠȚȒșȘțĮȞ, 

ĮțȠȜȠȣșȫȞĲĮȢ ĲȚȢ ıȤİĲȚțȑȢ ȣʌȠįİȓȟİȚȢ ĲȦȞ țȡȚĲȫȞ) ȑȖȚȞĮȞ ĮʌȠįİțĲȐ Įʌȩ ĲȠ 

ʌİȡȚȠįȚțȩ ĲȘȢ ǹȝİȡȚțĮȞȒȢ ǼĲĮȚȡİȓĮȢ ȂȚțȡȠȕȚȠȜȠȖȓĮȢ, Journal of Clinical 

Microbiology.  

ȉȑȜȠȢ, ȠȚ įȣıțȠȜȓİȢ ĲȘȢ ʌĮȡȠȪıĮȢ ȝİȜȑĲȘȢ, ĮȜȜȐ țĮȚ Ș įȘȝȠıȓİȣıȒ ĲȘȢ, 

ȑșİıĮȞ ȠȣıȚĮıĲȚțȐ ĲȚȢ ȕȐıİȚȢ ȖȚĮ ĲȘ ıȣȞȑȤİȚĮ ĲȠȣ İʌȚıĲȘȝȠȞȚțȠȪ įȚĮȜȩȖȠȣ 

ʌȐȞȦ ıĲȘȞ ĮȟȚȠʌȚıĲȓĮ ĲȦȞ ʌȠȚțȓȜȦȞ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȦȞ ȝȚțȡȠȕȚȠȜȠȖȚțȫȞ 

ȠȡȖȐȞȦȞ, ȝȑıĮ Įʌȩ ĲȠ ʌȡȓıȝĮ ĲȦȞ ȝİĲĮ-ĮȞĮȜȪıİȦȞ. Ǿ ıȪȞșİıȘ ĲȘȢ ȒįȘ 

ıȣııȦȡİȣȝȑȞȘȢ ȕȚȕȜȚȠȖȡĮĳȓĮȢ ʌȐȞȦ ıİ ĮȣĲȐ İʌȚȕȐȜȜİĲĮȚ ȞĮ ıȣȞİȤȚıĲİȓ, ȝİ 

ıĲȩȤȠ ĲȘȞ İȟĮȖȦȖȒ ıĲȑȡİȦȞ ıȣȝʌİȡĮıȝȐĲȦȞ ȖȚĮ ĲȠȣȢ İȡȖĮıĲȘȡȚĮțȠȪȢ, ıİ ȩ,ĲȚ 

ĮĳȠȡȐ ĲĮ ʌȜİȠȞİțĲȒȝĮĲĮ, ĲĮ ȝİȚȠȞİțĲȒȝĮĲĮ, ĲȠȞ Ƞȡșȩ ĲȡȩʌȠ ȤȡȒıȘȢ ĲȠȣȢ țĮȚ 

ĲĮ ʌİȡȚșȫȡȚĮ ȕİȜĲȓȦıȘȢ ʌȠȣ įȚĮșȑĲȠȣȞ.  



ϰ 
 

ǼȊȋǹȇǿȈȉǿǼȈ 

 

ĬĮ ȒșİȜĮ ȠȜȩșİȡȝĮ ȞĮ İȣȤĮȡȚıĲȒıȦ ĲȠ ǻȚİȣșȣȞĲȒ ĲȠȣ ȂİĲĮʌĲȣȤȚĮțȠȪ 

ȆȡȠȖȡȐȝȝĮĲȠȢ, ȀĮșȘȖȘĲȒ ȀȠ ȈĲĮȪȡȠ ȋĮȝȩįȡĮțĮ, ʌȠȣ ȝİ İʌȑȜİȟİ ȞĮ 

ıȣȝȝİĲȐıȤȦ ıİ ĮȣĲȩ țĮȚ ȝİ ĲȘ įȚįĮıțĮȜȓĮ ĲȠȣ ȝȠȣ ȑįȦıİ ʌȠȜȪĲȚȝİȢ ȖȞȫıİȚȢ 

ʌȐȞȦ ıĲȠ ĮȞĲȚțİȓȝİȞȠ ĲȘȢ ǺȚȠʌȜȘȡȠĳȠȡȚțȒȢ țĮȚ ȊʌȠȜȠȖȚıĲȚțȒȢ ǺȚȠȜȠȖȓĮȢ. 

 

ĬĮ ȒșİȜĮ İʌȓıȘȢ, ȚįȚĮȓĲİȡĮ, ȞĮ İȣȤĮȡȚıĲȒıȦ ĲȠȞ İʌȚȕȜȑʌȠȞĲĮ ĲȘȢ 

įȚʌȜȦȝĮĲȚțȒȢ ȝȠȣ İȡȖĮıȓĮȢ, ǼʌȓțȠȣȡȠ ȀĮșȘȖȘĲȒ ȀȠ ȆĮȞĲİȜȒ ȂʌȐȖțȠ ȖȚĮ ĲȘȞ 

İʌȚıĲȘȝȠȞȚțȒ ĲȠȣ țĮșȠįȒȖȘıȘ țĮĲȐ ĲȘ įȚȐȡțİȚĮ ĲȘȢ İțʌȩȞȘıȘȢ ĲȘȢ ʌĮȡȠȪıĮȢ 

ȝİȜȑĲȘȢ, ĲȚȢ ʌȠȜȪĲȚȝİȢ ıȣȝȕȠȣȜȑȢ țĮȚ ʌĮȡĮĲȘȡȒıİȚȢ ĲȠȣ, țĮșȫȢ țĮȚ ĲȚȢ 

ıȘȝĮȞĲȚțȑȢ ȖȞȫıİȚȢ ǺȚȠıĲĮĲȚıĲȚțȒȢ, ʌȠȣ ȝȠȣ ʌȡȠıȑĳİȡİ.  

 

ǹțȩȝĮ, İȣȤĮȡȚıĲȫ șİȡȝȐ ĲȘ ȁȑțĲȠȡĮ ȀĮ ǺĮıȚȜȚțȒ ȅȚțȠȞȠȝȓįȠȣ ȖȚĮ ĲȠ ȤȡȩȞȠ 

ʌȠȣ ĮĳȚȑȡȦıİ ıĲȘȞ ĮȟȚȠȜȩȖȘıȘ ĲȘȢ įȚʌȜȦȝĮĲȚțȒȢ ȝȠȣ İȡȖĮıȓĮȢ ȦȢ ȝȑȜȠȢ ĲȘȢ 

ĲȡȚȝİȜȠȪȢ İʌȚĲȡȠʌȒȢ, ĮȜȜȐ țĮȚ ĲȚȢ ȖȞȫıİȚȢ ʌȠȣ ȝȠȣ ʌȡȠıȑĳİȡİ ȦȢ įȚįȐıțȠȣıĮ 

ĲȠȣ ȂİĲĮʌĲȣȤȚĮțȠȪ ȆȡȠȖȡȐȝȝĮĲȠȢ.  

 

ĬĮ ȒșİȜĮ ȞĮ İȣȤĮȡȚıĲȒıȦ țĮȚ ȩȜȠȣȢ ĲȠȣȢ įȚįȐıțȠȞĲİȢ ĲȠȣ ȂİĲĮʌĲȣȤȚĮțȠȪ 

ȆȡȠȖȡȐȝȝĮĲȠȢ ȖȚĮ ĲĮ ʌȠȜȪĲȚȝĮ İʌȚıĲȘȝȠȞȚțȐ İĳȩįȚĮ, ʌȠȣ ȝȠȣ ȑįȦıĮȞ ĲȘȞ 

İȣțĮȚȡȓĮ ȞĮ ĮʌȠțĲȒıȦ, țĮșȫȢ țĮȚ ȩȜȠȣȢ ĲȠȣȢ ıȣȝĳȠȚĲȘĲȑȢ ȝȠȣ, ĮȜȜȐ țĮȚ ĲĮ 

ȝȑȜȘ ĲȠȣ ǼȡȖĮıĲȘȡȓȠȣ ȖȚĮ ĲȘ ıȣȞİȡȖĮıȓĮ ȝĮȢ. 

 

ȉȑȜȠȢ, șĮ ȒșİȜĮ ȞĮ İȣȤĮȡȚıĲȒıȦ ĲȠȞ ǼʌȚıĲȘȝȠȞȚțȩ ȈȣȞİȡȖȐĲȘ ĲȠȣ 

ǼȡȖĮıĲȘȡȓȠȣ ȊȖȚİȚȞȒȢ țĮȚ ǼʌȚįȘȝȚȠȜȠȖȓĮȢ ĲȘȢ ǿĮĲȡȚțȒȢ ȈȤȠȜȒȢ ǹșȘȞȫȞ, ȀȠ 

ĬİȩįȦȡȠ ȈİȡȖİȞĲȐȞȘ ȖȚĮ ĲȘȞ țĮșȠȡȚıĲȚțȒ ıȣȝȕȠȜȒ ĲȠȣ ıĲȘ įȘȝȠıȓİȣıȘ ĲȘȢ 

ʌĮȡȠȪıĮȢ İȡȖĮıȓĮȢ țĮȚ ĲȠȞ ǼʌȓțȠȣȡȠ ȀĮșȘȖȘĲȒ ȆĮșȠȜȠȖȓĮȢ ĲȘȢ ǿĮĲȡȚțȒȢ 

ȈȤȠȜȒȢ ǹșȘȞȫȞ, ȜȠȚȝȦȟȚȠȜȩȖȠ ȀȠ ȈȦĲȒȡȚȠ ȉıȚȩįȡĮ, ʌȠȣ ʌȡȠıȑșİıİ ĲȘȞ 

țȜȚȞȚțȒ ĲȠȣ ȝĮĲȚȐ ıĲȘ ȝİȜȑĲȘ.  



ϱ 
 

ȆǼȇǿȁǾȌǾ 

 

ȉĮ ıȣıĲȒȝĮĲĮ Phoenix țĮȚ Vitek 2 ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ ıȣȤȞȐ ıĲĮ 

ȂȚțȡȠȕȚȠȜȠȖȚțȐ ǼȡȖĮıĲȒȡȚĮ ȡȠȣĲȓȞĮȢ ȖȚĮ ĲȘȞ ĲĮȤİȓĮ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜİȤȫȞ, ʌȠȣ ĮʌȠȝȠȞȫȞȠȞĲĮȚ Įʌȩ ĲĮ țȜȚȞȚțȐ įİȓȖȝĮĲĮ. ȈțȠʌȩȢ ĲȘȢ ʌĮȡȠȪıĮȢ 

ȝİĲĮ-ĮȞȐȜȣıȘȢ ȒĲĮȞ Ș ĮȟȚȠȜȩȖȘıȘ țĮȚ Ș ıȪȖțȡȚıȘ ĲȘȢ ĮʌȩįȠıȘȢ ĲȦȞ įȪȠ 

ıȣıĲȘȝȐĲȦȞ ȦȢ ʌȡȠȢ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram șİĲȚțȫȞ țĮȚ gram ĮȡȞȘĲȚțȫȞ 

İȚįȫȞ. Ǿ ĮȞĮȗȒĲȘıȘ ĲȦȞ ıȤİĲȚțȫȞ ȐȡșȡȦȞ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ȘȜİțĲȡȠȞȚțȐ ıĲȘ 

ȕȐıȘ įİįȠȝȑȞȦȞ MEDLINE ȝİ țĮĲĮȜȘțĲȚțȒ ȘȝİȡȠȝȘȞȓĮ ĲȘȞ 30Ș ȅțĲȦȕȡȓȠȣ 

2010. ǹʌȩ ĲȚȢ İʌȚȜȑȟȚȝİȢ ȝİȜȑĲİȢ ȣʌȠȜȠȖȓıĲȘțĮȞ ĲĮ ʌȠıȠıĲȐ ıȦıĲȒȢ 

ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ, ĲĮ ȠʌȠȓĮ ıȣȖțȡȓșȘțĮȞ ȝİ ĲȚȢ țĮĲȐȜȜȘȜİȢ 

įȠțȚȝĮıȓİȢ, ĮĳȠȪ ʌȡȠȘȖȒșȘțİ Ƞ ȝİĲĮıȤȘȝĮĲȚıȝȩȢ ĲȠȣȢ ıĲȘȞ țȜȓȝĮțĮ ĲȠȣ 

ĲȩȟȠȣ ȘȝȚĲȩȞȠȣ. ǻȚİȞİȡȖȒșȘțĮȞ ȟİȤȦȡȚıĲȑȢ ĮȞĮȜȪıİȚȢ ȖȚĮ ĲȚȢ ĲĮȣĲȠʌȠȚȒıİȚȢ 

ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ, İȞȫ ȣʌȠ-ĮȞĮȜȪıİȚȢ țĮȚ ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘ 

İʌȚıĲȡĮĲİȪșȘțĮȞ ȖȚĮ ȞĮ ĮȞĮįİȓȟȠȣȞ, ıȤİĲȚțȠȪȢ Į) ȝİ ĲĮ ıȣıĲȒȝĮĲĮ, ȕ) ĲȚȢ 

ĲĮȣĲȠʌȠȚȘĲȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ țĮȚ Ȗ) ĲĮ İȟİĲĮȗȩȝİȞĮ ıĲİȜȑȤȘ, 

ĲȡȠʌȠʌȠȚȘĲȑȢ ĲȘȢ ĮʌȩįȠıȘȢ ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ. ǼȓțȠıȚ İȞȞȑĮ (6.635 ıĲİȜȑȤȘ) 

țĮȚ 46 (11.223 ıĲİȜȑȤȘ) ȝİȜȑĲİȢ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ȖȚĮ ĲȠ 

Phoenix țĮȚ ĲȠ Vitek 2, ĮȞĲȓıĲȠȚȤĮ. ȈȣȞȠȜȚțȐ, ĲȠ ıȪıĲȘȝĮ Phoenix ıȘȝİȓȦıİ 

țĮȜȪĲİȡȘ ĮʌȩįȠıȘ ıİ ıȤȑıȘ ȝİ ĲȠ Vitek 2, ĲȩıȠ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (97,70% 

ȑȞĮȞĲȚ 95,20%, p=0,092), ȩıȠ țĮȚ ıİ İʌȓʌİįȠ İȓįȠȣȢ (92,51% ȑȞĮȞĲȚ 82,90%, 

p=0,002). Ǿ ȣʌİȡȠȤȒ ĲȠȣ Phoenix ʌİȡȚȠȡȚȗȩĲĮȞ ıĲĮșİȡȐ ıĲȚȢ ȝİȜȑĲİȢ ʌȠȣ 

ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ĳĮȚȞȠĲȣʌȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ, țĮșȫȢ İʌȓıȘȢ țĮȚ ĲȚȢ 

ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ Vitek 2. Ǿ ȝİĲĮ-ĮȞȐȜȣıȘ ʌȠȣ 

ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ȝȩȞȠ ȖȚĮ ĲȚȢ 11 ȝİȜȑĲİȢ ʌȠȣ ıȣȞȑțȡȚȞĮȞ ȐȝİıĮ ĲĮ įȪȠ 

ıȣıĲȒȝĮĲĮ įİȞ țĮĲȑȖȡĮȥİ ıȘȝĮȞĲȚțȑȢ įȚĮĳȠȡȑȢ ȝİĲĮȟȪ ĲȠȣȢ (95,20% ȑȞĮȞĲȚ 

92,58%, p=0,540 ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ țĮȚ 87,54% ȑȞĮȞĲȚ 87,52%, p=0,422 

ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ). ȅȚ ȣʌȠ-ĮȞĮȜȪıİȚȢ țĮȚ Ș ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘ ĮȞȑįİȚȟĮȞ 

ʌĮȡȐȖȠȞĲİȢ ıȤİĲȚțȠȪȢ ȝİ ĲĮ ȩȡȖĮȞĮ, ĮȜȜȐ țĮȚ ĲȠ ıȤİįȚĮıȝȩ ĲȦȞ İʌȚȝȑȡȠȣȢ 

ȝİȜİĲȫȞ, ʌȠȣ ȝʌȠȡȠȪȞ ȞĮ ĲȡȠʌȠʌȠȚȒıȠȣȞ ıȘȝĮȞĲȚțȐ ĲȘȞ ĮʌȩįȠıȒ ĲȠȣȢ. 

ȈȣȝʌİȡĮıȝĮĲȚțȐ, ĲȠ İʌȚıĲȘȝȠȞȚțȩ țȠȚȞȩ ȠĳİȓȜİȚ ȞĮ ȝİȜİĲȐ țȡȚĲȚțȐ ĲȚȢ ȝİȜȑĲİȢ, 

ʌȠȣ İʌȚȤİȚȡȠȪȞ ȞĮ ĮȟȚȠȜȠȖȒıȠȣȞ ĲĮ ıȣıĲȒȝĮĲĮ Phoenix țĮȚ Vitek 2, ʌȠȣ 

ĮȝĳȩĲİȡĮ İȟĮțȠȜȠȣșȠȪȞ ȞĮ įȚĮșȑĲȠȣȞ ıȘȝĮȞĲȚțȐ ʌİȡȚșȫȡȚĮ ȕİȜĲȓȦıȘȢ. 
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ABSTRACT 

 

Phoenix 100 and Vitek 2 systems are commonly used in hospital laboratories 

for rapid identification of microorganisms. The present meta-analysis aims to 

evaluate and compare their performance on gram positive and gram negative 

bacteria. MEDLINE database was searched up to October 2010 for the retrieval 

of relevant articles. Pooled correct identification rates were derived from 

random-effects models, using the arcsine transformation. Bivariate random-

effects meta-analysis was applied, where appropriate, to compare the 

performance of the systems. Separate analyses were conducted at the genus and 

species levels; subanalyses and meta-regression were undertaken to unveil 

meaningful system- and study- related modifiers. A total of 29 (6,635 isolates) 

and 46 (11,223 isolates) articles were eligible for Phoenix and Vitek 2, 

respectively. Overall, Phoenix exhibited better performance than Vitek 2 at both 

genus (97.70% versus 95.20%, p=0.092) and species (92.51% versus 82.90%, 

p=0.002) levels, consistently confined to studies employing conventional 

reference methods and Vitek 2 fluorescent cards. However, direct comparison 

of the instruments, based on 11 reports, did not demonstrate any significant 

difference (95.20% versus 92.58%, p=0.540 for genus and 87.54% versus 

87.52%, p=0.422 for species). Subanalyses and meta-regression suggested that 

the comparator method, type of Vitek 2 card, and relative frequencies of 

pathogens significantly affected the performance of the systems. In conclusion, 

the accuracy of both Phoenix and Vitek 2 seems modified by underlying 

system-, sample-, and comparator method-related parameters. Future 

simultaneous assessment of the instruments against molecular comparator 

procedures may facilitate interpretation of the current observations.
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ǼǿȈǹīȍīǾ 

 

Ǿ ĮʌȠȝȩȞȦıȘ, Ș ĲĮȣĲȠʌȠȓȘıȘ țĮȚ Ƞ ȑȜİȖȤȠȢ İȣĮȚıșȘıȓĮȢ ĲȦȞ 

ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ ʌȠȣ ĮʌȠȝȠȞȫȞȠȞĲĮȚ Įʌȩ ĲĮ țȜȚȞȚțȐ įİȓȖȝĮĲĮ ĮʌȠĲİȜȠȪȞ ĲȚȢ 

ıȘȝĮȞĲȚțȩĲİȡİȢ İȡȖĮıȓİȢ ʌȠȣ įȚİțʌİȡĮȚȫȞİȚ ĲȠ ȂȚțȡȠȕȚȠȜȠȖȚțȩ ǼȡȖĮıĲȒȡȚȠ, 

ȝİ ıĲȩȤȠ ĲȘ įȚȐȖȞȦıȘ ĲȦȞ ȜȠȚȝȫȟİȦȞ țĮȚ ĲȘȞ ĮȞĮȖȞȫȡȚıȘ ĲȦȞ ĮȚĲȚȠȜȠȖȚțȫȞ 

ĲȠȣȢ ʌĮȡĮȖȩȞĲȦȞ. ȂȐȜȚıĲĮ, Ș ȑȖțĮȚȡȘ țĮȚ ȑȖțȣȡȘ ʌĮȡȠȤȒ ĲȦȞ įİįȠȝȑȞȦȞ 

ĮȣĲȫȞ Įʌȩ ĲȠȣȢ İȡȖĮıĲȘȡȚĮțȠȪȢ ıĲȠȣȢ șİȡȐʌȠȞĲİȢ țȜȚȞȚțȠȪȢ ȚĮĲȡȠȪȢ, 

șİȦȡİȓĲĮȚ ıȤİįȩȞ ĮȟȚȦȝĮĲȚțȐ, ȩĲȚ ĮʌȠĳȑȡİȚ ıȘȝĮȞĲȚțȐ ȠĳȑȜȘ, ʌȠȣ ĮĳȠȡȠȪȞ 

ĲȩıȠ ıĲȘȞ ȑțȕĮıȘ ĲȘȢ ȣȖİȓĮȢ ĲȦȞ ĮıșİȞȫȞ, ȩıȠ țĮȚ ıĲȠ țȩıĲȠȢ ȞȠıȘȜİȓĮȢ 

ĲȠȣȢ. ǺȚȕȜȚȠȖȡĮĳȚțȐ ȑȤİȚ İʌȚȕİȕĮȚȦșİȓ ȩĲȚ ĮȜȜĮȖȑȢ ıĲȚȢ ȝİșȩįȠȣȢ Ȓ ĲȘȞ 

ȠȡȖȐȞȦıȘ ĲȠȣ ǼȡȖĮıĲȘȡȓȠȣ, ʌȠȣ İʌȚĲȡȑʌȠȣȞ ĲȘȞ ĲĮȤȪĲİȡȘ ʌĮȡĮȖȦȖȒ ĲȦȞ 

ĮʌȠĲİȜİıȝȐĲȦȞ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȣĮȚıșȘıȓĮȢ ĲȦȞ ʌĮșȠȖȩȞȦȞ, ȝʌȠȡȠȪȞ ȞĮ 

ȠįȘȖȒıȠȣȞ ıİ ȝİȓȦıȘ ĲȘȢ șȞȘĲȩĲȘĲĮȢ ĲȦȞ ĮıșİȞȫȞ, İȜȐĲĲȦıȘ ĲȠȣ ȤȡȩȞȠȣ 

ȞȠıȘȜİȓĮȢ ĲȠȣȢ, ĮȝİıȩĲİȡȘ ȑȞĮȡȟȘ Ȓ ĮȜȜĮȖȒ ĲȘȢ ȤȠȡȘȖȠȪȝİȞȘȢ ĮȞĲȚȕȚȠĲȚțȒȢ 

ĮȖȦȖȒȢ țĮȚ ʌĲȫıȘ ĲȘȢ ıȣȞȠȜȚțȒȢ įȚĮȖȞȦıĲȚțȒȢ țĮȚ șİȡĮʌİȣĲȚțȒȢ įĮʌȐȞȘȢ ʌȠȣ 

ĲȠȣȢ ĮĳȠȡȐ (5, 26, 105). Ȉİ ĮȣĲȩ ĲȠ ʌȜĮȓıȚȠ, Ș ıȣȞĲȡȚʌĲȚțȒ ʌȜİȚȠȞȩĲȘĲĮ ĲȦȞ 

ıȪȖȤȡȠȞȦȞ ǼȡȖĮıĲȒȡȚȦȞ ȀȜȚȞȚțȒȢ ȂȚțȡȠȕȚȠȜȠȖȓĮȢ, ȑȤİȚ İȚıȐȖİȚ țĮȚ 

ȤȡȘıȚȝȠʌȠȚİȓ ıȤİįȩȞ ĮʌȠțȜİȚıĲȚțȐ ıĲȘ įȚĮȖȞȦıĲȚțȒ ȡȠȣĲȓȞĮ İȝʌȠȡȚțȐ 

įȚĮșȑıȚȝĮ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ıȣıĲȒȝĮĲĮ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ țĮȚ ĲȠȞ ȑȜİȖȤȠ 

İȣĮȚıșȘıȓĮȢ ĲȦȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ ʌȠȣ ĮʌȠȝȠȞȫȞȠȞĲĮȚ Įʌȩ ĲĮ įİȓȖȝĮĲĮ ĲȦȞ 

ĮıșİȞȫȞ țĮȚ șİȦȡȠȪȞĲĮȚ țȜȚȞȚțȐ ıȘȝĮȞĲȚțȐ. 

ǼțĲȩȢ Įʌȩ ĲȘȞ ĲĮȤȪĲȘĲĮ, ĲĮ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ıȣıĲȒȝĮĲĮ įȚĮșȑĲȠȣȞ ʌȠȓțȚȜĮ 

ȐȜȜĮ ȤĮȡĮțĲȘȡȚıĲȚțȐ ʌȠȣ ĲĮ țĮșȚȑȡȦıĮȞ ȦȢ ĮʌĮȡĮȓĲȘĲĮ İȡȖĮȜİȓĮ ȖȚĮ ĲȘȞ 

țĮșȘȝİȡȚȞȒ ȜİȚĲȠȣȡȖȓĮ ĲȦȞ ȂȚțȡȠȕȚȠȜȠȖȚțȫȞ ǼȡȖĮıĲȘȡȓȦȞ. ȉȠ ȕĮıȚțȩĲİȡȠ, 

ȓıȦȢ, ʌȜİȠȞȑțĲȘȝȐ ĲȠȣȢ ĮĳȠȡȐ ıĲȘȞ ĮțȡȓȕİȚĮ țĮȚ İʌĮȞĮȜȘȥȚȝȩĲȘĲĮ ĲȦȞ 

ʌĮȡĮȖȩȝİȞȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, țĮșȫȢ ȠȚ ȝİĲȡȒıİȚȢ ĲȦȞ įȠțȚȝĮıȚȫȞ ʌȠȣ 

İțĲİȜȠȪȞĲĮȚ ȜĮȝȕȐȞȠȞĲĮȚ ȝİ ĮȣĲȩȝĮĲȠ ĲȡȩʌȠ țĮȚ ıĲȘ ıȣȞȑȤİȚĮ, ȝȑıȦ 

ʌȠȜȪʌȜȠțȦȞ ĮȜȖȠȡȓșȝȦȞ ıȣȖțȡȓȞȠȞĲĮȚ, ȝİ ĲȘ ȤȡȒıȘ ȜȠȖȚıȝȚțȠȪ, ȝİ țĮĲȐȜȜȘȜĮ 

ıȤİįȚĮıȝȑȞİȢ ȕȐıİȚȢ įİįȠȝȑȞȦȞ, ȫıĲİ ȞĮ ʌȡȠțȪȥİȚ ĲȠ ĲİȜȚțȩ ĮʌȠĲȑȜİıȝĮ 

ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ ĳĮȚȞȠĲȪʌȠȣ ĮȞĲȠȤȒȢ ĲȠȣ ȣʌȩ İȟȑĲĮıȘ ıĲİȜȑȤȠȣȢ, ȤȦȡȓȢ ȞĮ 

ȝİıȠȜĮȕİȓ ıĲȘȞ ʌĮȡĮʌȐȞȦ įȚĮįȚțĮıȓĮ Ș ȣʌȠțİȚȝİȞȚțȒ ĮȟȚȠȜȩȖȘıȘ ĲȠȣ 

ĮȞșȡȫʌȚȞȠȣ ʌĮȡȐȖȠȞĲĮ. Ǿ ĮʌȩįȠıȘ, ȐȜȜȦıĲİ, ĲȦȞ ıȣıĲȘȝȐĲȦȞ ȝʌȠȡİȓ ȞĮ 

ʌĮȡĮțȠȜȠȣșİȓĲĮȚ ȝİ ıȣȖțİțȡȚȝȑȞĮ ʌȡȦĲȩțȠȜȜĮ ʌȠȚȠĲȚțȠȪ İȜȑȖȤȠȣ, ʌȠȣ 
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ʌȡȠĲİȓȞȠȞĲĮȚ Įʌȩ ĲȘȞ İțȐıĲȠĲİ İĲĮȚȡİȓĮ țĮȚ įȚĮıĳĮȜȓȗȠȣȞ ĲȘȞ ĲİȤȞȚțȐ ȐȡĲȚĮ 

ȜİȚĲȠȣȡȖȓĮ ĲȦȞ ȠȡȖȐȞȦȞ ĮȣĲȫȞ. ǼȓȞĮȚ İȟȓıȠȣ ıȘȝĮȞĲȚțȩ ȞĮ ıȘȝİȚȦșİȓ ȩĲȚ Ș 

ȤȡȒıȘ ĲȠȣȢ ıĲĮ İȡȖĮıĲȒȡȚĮ ȡȠȣĲȓȞĮȢ ȝİȚȫȞİȚ ıȘȝĮȞĲȚțȐ ĲȠȞ ȤȡȩȞȠ ʌȠȣ 

țĮĲĮȞĮȜȫȞİȚ, ĮȜȜȐ țĮȚ ĲȘȞ ʌȡȠıʌȐșİȚĮ ʌȠȣ țĮĲĮȕȐȜİȚ ĲȠ ĲİȤȞȠȜȠȖȚțȩ 

ʌȡȠıȦʌȚțȩ ȖȚĮ ĲȠȞ İȞȠĳșĮȜȝȚıȝȩ ĲȠȣȢ, țĮșȫȢ ȠȚ ȤİȚȡȚıȝȠȓ ĲȦȞ įİȚȖȝȐĲȦȞ İȓȞĮȚ 

ʌİȡȚııȩĲİȡȠ ĮʌȜȠʌȠȚȘȝȑȞȠȚ țĮȚ ĮıĳĮȜİȓȢ ıİ ıȤȑıȘ ȝİ ĮȣĲȠȪȢ ʌȠȣ ĮʌĮȚĲȠȪȞĲĮȚ 

ȖȚĮ ĲȘȞ İțĲȑȜİıȘ ĲȦȞ ıȣȝȕĮĲȚțȫȞ įȠțȚȝĮıȚȫȞ. ȉȑȜȠȢ ıĲĮ ʌȜĮȓıȚĮ İȞȩȢ 

ȞȠıȠțȠȝİȓȠȣ, ĲĮ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ıȣıĲȒȝĮĲĮ, ȑȤȠȞĲĮȢ ĲȘ įȣȞĮĲȩĲȘĲĮ ȞĮ 

ıȣȞįİșȠȪȞ ȝİ ĲȠ ıȪıĲȘȝĮ ʌȜȘȡȠĳȠȡȚțȒȢ ĲȠȣ İȡȖĮıĲȘȡȓȠȣ țĮȚ ĲȦȞ țȜȚȞȚțȫȞ, 

İʌȚĲȡȑʌȠȣȞ ĲȘȞ țĮȜȪĲİȡȘ țĮȚ ĮʌȠĲİȜİıȝĮĲȚțȩĲİȡȘ įȚĮȤİȓȡȚıȘ ĲȦȞ 

ĮʌȠĲİȜİıȝȐĲȦȞ, įİįȠȝȑȞȠȣ ȩĲȚ ȠȚ İȡȖĮıĲȘȡȚĮțȠȓ ȝʌȠȡȠȪȞ ȞĮ ʌĮȡĮțȠȜȠȣșȠȪȞ 

ĲȘȞ İȟȑȜȚȟȒ ĲȠȣȢ ĮțȩȝĮ țĮȚ ʌȡȚȞ ȠȜȠțȜȘȡȦșȠȪȞ țĮȚ ȞĮ ĲĮ țĮșȚıĲȠȪȞ ȐȝİıĮ 

ʌȡȠıȕȐıȚȝĮ ıĲȠȣȢ țȜȚȞȚțȠȪȢ ĮȝȑıȦȢ ȝȩȜȚȢ İʌȚțȣȡȦșȠȪȞ ȘȜİțĲȡȠȞȚțȐ.  

ȅ ʌȡȩįȡȠȝȠȢ ĲȦȞ ıȪȖȤȡȠȞȦȞ ȠȡȖȐȞȦȞ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ 

İȣĮȚıșȘıȓĮȢ ĲȦȞ ȝȚțȡȠȕȓȦȞ İȝĳĮȞȓıĲȘțİ ȖȚĮ ʌȡȫĲȘ ĳȠȡȐ ıĲȘȞ ĮİȡȠįȚĮıĲȘȝȚțȒ 

ȕȚȠȝȘȤĮȞȓĮ ĲȘ įİțĮİĲȓĮ ĲȠȣ 1960, ȩĲĮȞ Ș NASA ĮȞȑșİıİ ıĲȠ įȚȐıȘȝȠ 

McDonnell Douglas ȞĮ țĮĲĮıțİȣȐıİȚ ȑȞĮ ıȪıĲȘȝĮ ĮȞȓȤȞİȣıȘȢ țĮȚ 

ĲĮȣĲȠʌȠȓȘıȘȢ ʌĮșȠȖȩȞȦȞ ıİ ıȣȞșȒțİȢ ȝȘįİȞȚțȒȢ ȕĮȡȪĲȘĲĮȢ. ȉȠ 1976, ĲȠ 

ĮȡȤȚțȩ ĮȣĲȩ ʌȡȠȧȩȞ, ȝİĲȐ Įʌȩ țĮĲȐȜȜȘȜİȢ ĲȡȠʌȠʌȠȚȒıİȚȢ İȚıȒȤșȘ ıĲĮ 

ȂȚțȡȠȕȚȠȜȠȖȚțȐ ǼȡȖĮıĲȒȡȚĮ ȝİ ĲȘȞ ȠȞȠȝĮıȓĮ AutoMicrobic System (AMS), 

İȞȫ Įʌȩ ĲȠ 1988 țĮȚ ȝȑȤȡȚ ıȒȝİȡĮ, ȖȞȦıĲȩ ʌȜȑȠȞ ȦȢ Vitek system, 

țĮĲĮıțİȣȐȗİĲĮȚ țĮȚ įȚĮĲȓșİĲĮȚ Įʌȩ ĲȘȞ İĲĮȚȡİȓĮ bioMérieux. ȂȐȜȚıĲĮ, ĲȠ 1997 

ĲȘȞ ĮȡȤȚțȒ ȑțįȠıȘ ĲȠȣ ıȣıĲȒȝĮĲȠȢ įȚĮįȑȤșȘțİ ĲȠ įİȪĲİȡȘȢ ȖİȞİȐȢ Vitek 2 

system, ʌȠȣ țȚ ĮȣĲȩ ȑțĲȠĲİ ȣʌȠȕȐȜȜİĲĮȚ ıİ įȚĮȡțİȓȢ ĮȜȜĮȖȑȢ țĮȚ ȕİȜĲȚȫıİȚȢ. Ǿ 

Dade Behring, ȝȚĮ ĮțȩȝĮ ʌȡȦĲȠʌȩȡȠȢ İĲĮȚȡİȓĮ ıĲȠȞ ĲȠȝȑĮ ĲȦȞ 

ȝȚțȡȠȕȚȠȜȠȖȚțȫȞ ȠȡȖȐȞȦȞ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ, İȚıȒȖĮȖİ ĲȠ 

1981 ĲȠ ȘȝȚ-ĮȣĲȩȝĮĲȠ autoSCAN-3 țĮȚ İȝʌȠȡİȪİĲĮȚ ıȒȝİȡĮ ĲȠ ʌȜȒȡȦȢ 

ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȠ İȟİȜȚȖȝȑȞȠ MicroScan Walk Away system. To Phoenix 100 

system ĲȘȢ Becton Dickinson, İȓȞĮȚ ĲȠ ĲİȜİȣĲĮȓȠ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȠ ȩȡȖĮȞȠ 

ʌȠȣ İȖțȡȓșȘțİ Įʌȩ ĲȠȞ ȅȡȖĮȞȚıȝȩ ȉȡoĳȓȝȦȞ țĮȚ ĭĮȡȝȐțȦȞ (FDA) ĲȦȞ ǾȆǹ 

Ĳo 2003 țĮȚ țȑȡįȚıİ ȖȡȒȖȠȡĮ ıȘȝĮȞĲȚțȩ ȑįĮĳȠȢ ıĲȘȞ İȟĮȚȡİĲȚțȐ 

ĮȞĲĮȖȦȞȚıĲȚțȒ ĮȣĲȒ ȕȚȠȝȘȤĮȞȓĮ. ǼțĲȩȢ Įʌȩ ĲĮ ʌȡȠĮȞĮĳİȡșȑȞĲĮ, ȝȚĮ ʌȜȘșȫȡĮ 

ȐȜȜȦȞ, ȜȚȖȩĲİȡȠ įȘȝȠĳȚȜȫȞ țĮȚ ȕȡĮȤȪȕȚȦȞ ʌȡȠȧȩȞĲȦȞ ȑȤȠȣȞ țĮĲȐ țĮȚȡȠȪȢ 

țȣțȜȠĳȠȡȒıİȚ Įʌȩ įȚȐĳȠȡİȢ İĲĮȚȡİȓİȢ, ıĲȘȞ ʌȡȠıʌȐșİȚȐ ĲȠȣȢ ȞĮ ĮȣȟȒıȠȣȞ ĲȘȞ 



ϵ 
 

ĮțȡȓȕİȚĮ țĮȚ ĲȘȞ ĲĮȤȪĲȘĲĮ țĮȚ ȞĮ ȝİȚȫıȠȣȞ ĲȠ țȩıĲȠȢ ʌȠȣ ĮʌĮȚĲİȓ Ș 

įȚĮȖȞȦıĲȚțȒ ʌȡȠıʌȑȜĮıȘ ĲȦȞ ʌĮșȠȖȩȞȦȞ ʌȠȣ ĮʌȠȝȠȞȫȞȠȞĲĮȚ Įʌȩ ĲĮ țȜȚȞȚțȐ 

įİȓȖȝĮĲĮ. 

ȉȘȞ İȝĳȐȞȚıȘ țȐșİ ȞȑȠȣ ıȣıĲȒȝĮĲȠȢ ĮțȠȜȠȣșİȓ ʌȜȒșȠȢ ĮȟȚȠȜȠȖȒıİȦȞ Įʌȩ 

İȡİȣȞȘĲȑȢ ʌȠȣ İʌȚȤİȚȡȠȪȞ ȞĮ İțĲȚȝȒıȠȣȞ ĲȘȞ ĮʌȩįȠıȒ ĲȠȣ (ĲȩıȠ ȖȚĮ ĲĮ țȠȚȞȐ 

ȩıȠ țĮȚ ĲĮ ıʌĮȞȚȩĲİȡĮ İȓįȘ ʌĮșȠȖȩȞȦȞ), ȞĮ ĮȞĮįİȓȟȠȣȞ ĲĮ ʌȜİȠȞİțĲȒȝĮĲȐ ĲȠȣ 

țĮȚ ȞĮ İʌȚıȘȝȐȞȠȣȞ ĲȣȤȩȞ ʌȡȠȕȜȒȝĮĲĮ ıĲȘ ȜİȚĲȠȣȡȖȓĮ ĲȠȣ, ʌȠȣ İʌȚįȑȤȠȞĲĮȚ 

įȚȩȡșȦıȘȢ. ȉȠ ȝİȖĮȜȪĲİȡȠ İȞįȚĮĳȑȡȠȞ ĲȠȞ İȡİȣȞȘĲȫȞ, ĲȠ ȠʌȠȓȠ ĮȞĲĮȞĮțȜȐ 

ĮȞĲȓıĲȠȚȤĮ țĮȚ ĲȘȞ ĮʌȠįȠȤȒ ĲȠȣȢ Įʌȩ ĲĮ ıȪȖȤȡȠȞĮ țȜȚȞȚțȐ ǼȡȖĮıĲȒȡȚĮ 

ʌĮȖțȠıȝȓȦȢ, ȑȤȠȣȞ ıȣȖțİȞĲȡȫıİȚ ĲĮ ıȣıĲȒȝĮĲĮ Phoenix 100 țĮȚ Vitek 2, ʌȠȣ 

ĮʌȠĲİȜȠȪȞ ĲȠȣȢ ȚıȤȣȡȩĲİȡȠȣȢ ĮȞĲĮȖȦȞȚıĲȑȢ ıĲȘ ȕȚȠȝȘȤĮȞȓĮ ĲȦȞ ĮȣĲȩȝĮĲȦȞ 

ȝȚțȡȠȕȚȠȜȠȖȚțȫȞ ȠȡȖȐȞȦȞ.  

ȂȑȤȡȚ ıȒȝİȡĮ ȑȤİȚ İțĲİĲĮȝȑȞĮ ĮȟȚȠȜȠȖȘșİȓ ıĲȘ įȚİșȞȒ ȕȚȕȜȚȠȖȡĮĳȓĮ Ș 

ĮʌȩįȠıȒ ĲȠȣȢ ȦȢ ʌȡȠȢ ĲȘȞ ȠȡșȒ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ ıİ İʌȓʌİįȠ 

İȓįȠȣȢ, ȝȚĮȢ țĮȚ ĮȣĲȒ ʌĮȡȑȤİȚ ıȘȝĮȞĲȚțȑȢ ʌȜȘȡȠĳȠȡȓİȢ ȖȚĮ ĲȠ ʌĮșȠȖȩȞȠ 

įȣȞĮȝȚțȩ ĲȦȞ ȣʌȩ İȟȑĲĮıȘ ıĲİȜİȤȫȞ țĮȚ ĲĮȣĲȩȤȡȠȞĮ įȓȞİȚ ĲȘ įȣȞĮĲȩĲȘĲĮ 

ıȦıĲȒȢ İȡȝȘȞİȓĮȢ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ İȣĮȚıșȘıȓĮȢ ĲȠȣȢ. 

ǹȟȓȗİȚ ȞĮ ıȘȝİȚȦșİȓ, ȝȐȜȚıĲĮ, ȩĲȚ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ įȚĮșȑĲȠȣȞ ʌĮȡȩȝȠȚĮ 

ȜİȚĲȠȣȡȖȚțȒ įȠȝȒ, Ș ȠʌȠȓĮ, ʌĮȡȩĲȚ İıȦĲİȡȚțȐ ʌȠȜȪʌȜȠțȘ, ĲĮ țĮșȚıĲȐ İȟȓıȠȣ 

İȪȤȡȘıĲĮ țĮȚ ĮʌȠįȠĲȚțȐ ıĲȠ țȜȚȞȚțȩ İȡȖĮıĲȒȡȚȠ ȡȠȣĲȓȞĮȢ. ǼȚįȚțȐ ȖȚĮ ĲȘȞ 

ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ʌĮșȠȖȩȞȦȞ, ʌȠȣ ĮĳȠȡȐ țĮȚ ĲȘȞ ʌĮȡȠȪıĮ ȝİȜȑĲȘ, ĲȩıȠ ĲȠ 

Phoenix, ȩıȠ țĮȚ ĲȠ Vitek 2 įȚĮșȑĲȠȣȞ ȝȚĮ ȕȐıȘ įİįȠȝȑȞȦȞ, Ș ȠʌȠȓĮ ʌİȡȚȑȤİȚ 

ĲĮ İȓįȘ ʌȠȣ įȚĮĲİȓȞİĲĮȚ ȩĲȚ ĮȞĮȖȞȦȡȓȗİȚ ĲȠ ıȪıĲȘȝĮ. īȚĮ țĮșȑȞĮ Įʌȩ ĲĮ İȓįȘ 

ĮȣĲȐ, Ș ȕȐıȘ įİįȠȝȑȞȦȞ ʌİȡȚȜĮȝȕȐȞİȚ ĲȘȞ ĮȞĮȝİȞȩȝİȞȘ ȕȚȠȝȠȡĳȠȜȠȖȓĮ 

(pattern) ĮȞĲȚįȡȐıİȦȞ, ȩʌȦȢ ȑȤİȚ țĮșȠȡȚıĲİȓ ȝİĲȐ Įʌȩ ȑȜİȖȤȠ ȝİȖȐȜȠȣ ĮȡȚșȝȠȪ 

ıĲİȜİȤȫȞ ĲȠȣ İȓįȠȣȢ Įʌȩ ĲȘȞ țĮĲĮıțİȣȐıĲȡȚĮ İĲĮȚȡİȓĮ. ȂȑıȦ ĲȠȣ țĮĲȐȜȜȘȜȠȣ 

ȜȠȖȚıȝȚțȠȪ (țĮȚ ıĲĮ įȪȠ ıȣıĲȒȝĮĲĮ) ĲȠ ʌȡȠĳȓȜ ĮȞĲȚįȡȐıİȦȞ ʌȠȣ ʌȡȠțȪʌĲİȚ 

Įʌȩ ĲȠ İȟİĲĮȗȩȝİȞȠ ıĲȑȜİȤȠȢ ıȣȖțȡȓȞİĲĮȚ ȝİ ĲȚȢ ʌȡȠțĮșȠȡȚıȝȑȞİȢ 

ȕȚȠȝȠȡĳȠȜȠȖȓİȢ ȩȜȦȞ ĲȦȞ İȚįȫȞ țĮȚ ȕȐıİȚ ĲȘȢ ʌȜȘıȚȑıĲİȡȘȢ ĮȞĲȚıĲȠȚȤȓĮȢ ȝİ 

ĮȣĲȑȢ ʌȡȠțȪʌĲİȚ ĲȠ ĲİȜȚțȩ ĮʌȠĲȑȜİıȝĮ ĲĮȣĲȠʌȠȓȘıȘȢ. 



ϭϬ 
 

īİȞȚțȐ ıĲȠȚȤİȓĮ ȖȚĮ ĲȠ ıȪıĲȘȝĮ Phoenix 

 

ȉȠ ıȪıĲȘȝĮ Phoenix (Ǻecton Dickinson) ʌȡȠȠȡȓȗİĲĮȚ ȖȚĮ ȤȡȒıȘ ıİ İȟİĲȐıİȚȢ 

ĲĮȤİȓĮȢ ĲĮȣĲȠʌȠȓȘıȘȢ (identification, ID) țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ ıĲĮ 

ĮȞĲȚȕȚȠĲȚțȐ (antimicrobial susceptibility testing, AST) țȜȚȞȚțȐ ıȘȝĮȞĲȚțȫȞ 

ȕĮțĲȘȡȓȦȞ. ȆĮȡȑȤİȚ ĮʌȠĲİȜȑıȝĮĲĮ ȖȚĮ ĲĮ ʌİȡȚııȩĲİȡĮ ĮİȡȩȕȚĮ țĮȚ 

ʌȡȠĮȚȡİĲȚțȐ ĮȞĮİȡȩȕȚĮ gram șİĲȚțȐ ȕĮțĲȒȡȚĮ, țĮșȫȢ İʌȓıȘȢ țĮȚ ȖȚĮ ĲĮ 

ʌİȡȚııȩĲİȡĮ ĮİȡȩȕȚĮ țĮȚ ʌȡȠĮȚȡİĲȚțȐ ĮȞĮİȡȩȕȚĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ 

ĮȞșȡȫʌȚȞȘȢ ʌȡȠȑȜİȣıȘȢ. ȈĲȠ ȩȡȖĮȞȠ ȝʌȠȡİȓ ȞĮ İțĲİȜİıĲİȓ ĲĮȣĲȩȤȡȠȞĮ 

ȝȑȖȚıĲȠȢ ĮȡȚșȝȩȢ 100 İȟİĲȐıİȦȞ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ ıĲĮ 

ĮȞĲȚȕȚȠĲȚțȐ, ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ ĲĮ ʌȐȞİȜ ıȣȞįȣĮıȝȠȪ Phoenix. 

TĮ ʌȐȞİȜ ĮȣĲȐ ĮʌȠĲİȜȠȪȞĲĮȚ Įʌȩ ȝȚĮ ıĳȡĮȖȚıȝȑȞȘ țĮȚ ĮȣĲȠ-

İȞȠĳșĮȜȝȚȗȩȝİȞȘ İȚįȚțȐ įȚĮȝȠȡĳȦȝȑȞȘ ʌȜȐțĮ ʌȠȜȣıĲȣȡİȞȓȠȣ, ȝİ 136 

ȝȚțȡȠȨʌȠįȠȤȑȢ ʌȠȣ ʌİȡȚȑȤȠȣȞ ĮĳȣįĮĲȦȝȑȞĮ ĮȞĲȚįȡĮıĲȒȡȚĮ. Ǿ ID ʌȜİȣȡȐ ĲȦȞ 

ʌȐȞİȜ ʌİȡȚȑȤİȚ 45 ȣʌȠįȠȤȑȢ ȝİ ĮĳȣįĮĲȦȝȑȞĮ ȕȚȠȤȘȝȚțȐ ȣʌȠıĲȡȫȝĮĲĮ țĮȚ įȪȠ 

ȣʌȠįȠȤȑȢ ȝȐȡĲȣȡĮ ĳșȠȡȚıȝȠȪ. ǹȞĲȓıĲȠȚȤĮ, Ș AST ʌȜİȣȡȐ ʌİȡȚȑȤİȚ 84 ȣʌȠįȠȤȑȢ 

ȝİ įȚȐĳȠȡİȢ ıȣȖțİȞĲȡȫıİȚȢ ĮȞĲȚȝȚțȡȠȕȚĮțȫȞ ʌĮȡĮȖȩȞĲȦȞ țĮȚ ȝȓĮ ȣʌȠįȠȤȒ 

ȝȐȡĲȣȡĮ ĮȞȐʌĲȣȟȘȢ (ȠȚ țİȞȑȢ ȣʌȠįȠȤȑȢ ʌȡȠȠȡȓȗȠȞĲĮȚ ȖȚĮ ȝİȜȜȠȞĲȚțȒ ȤȡȒıȘ). 

ȉĮ ʌȐȞİȜ įȚĮĲȓșİȞĲĮȚ ȦȢ ID ȝȩȞȠ (ĮʌȠțȜİȚıĲȚțȐ ȖȚĮ ĲĮȣĲȠʌȠȓȘıȘ), AST ȝȩȞȠ 

(ĮʌȠțȜİȚıĲȚțȐ ȖȚĮ ĮȞĲȚȕȚȩȖȡĮȝȝĮ) Ȓ ʌȐȞİȜ ıȣȞįȣĮıȝȠȪ ID/AST (ȖȚĮ 

ĲĮȣĲȠʌȠȓȘıȘ țĮȚ ĮȞĲȚȕȚȩȖȡĮȝȝĮ ĲĮȣĲȩȤȡȠȞĮ). 

 

ǼȚțȩȞĮ 1: ȆȐȞİȜ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Phoenix 

 



ϭϭ 
 

ȉĮ ʌȐȞİȜ İȞȠĳșĮȜȝȓȗȠȞĲĮȚ ȝİ İȞĮȚȫȡȘȝĮ ĲȠȣ İȟİĲĮȗȩȝİȞȠȣ ȝȚțȡȠȠȡȖĮȞȚıȝȠȪ 

șȠȜİȡȩĲȘĲĮȢ 0,5 McFarland (ĲȠ ȠʌȠȓȠ ʌĮȡĮıțİȣȐȗİĲĮȚ ȝİ ĲȠ șȠȜȠıȓȝİĲȡȠ BBL 

CrystalSpec Ȓ BD PhoenixSpec ʌȠȣ ʌĮȡȑȤİĲĮȚ Įʌȩ ĲȘȞ İĲĮȚȡİȓĮ) țĮȚ ıĲȘ 

ıȣȞȑȤİȚĮ ĲȠʌȠșİĲȠȪȞĲĮȚ ıĲȠ ȩȡȖĮȞȠ țĮȚ İʌȦȐȗȠȞĲĮȚ ıĲȠȣȢ 35oC. ȅȚ ȝİĲȡȒıİȚȢ 

ȜĮȝȕȐȞȠȞĲĮȚ ĮȣĲȩȝĮĲĮ ȖȚĮ ȑȞĮ ȝȑȖȚıĲȠ įȚȐıĲȘȝĮ 16 ȦȡȫȞ, ȝİĲȐ ĲȠ ȠʌȠȓȠ İȓȞĮȚ 

įȚĮșȑıȚȝĮ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȣĮȚıșȘıȓĮȢ ĲȦȞ İȟİĲĮȗȩȝİȞȦȞ 

ıĲİȜİȤȫȞ. 

 

ǼȚțȩȞĮ 2: ǵȡȖĮȞȠ BD Phoenix 100  

ȈȣȞȠʌĲȚțȐ, ĲĮ țȣȡȚȩĲİȡĮ ȝȑȡȘ ĲȠȣ ȠȡȖȐȞȠȣ Phoenix İȓȞĮȚ ĲĮ İȟȒȢ:  

Į) ȑȞĮ ıȪıĲȘȝĮ ʌİȡȚıĲȡİĳȩȝİȞȘȢ ȕȐıȘȢ ʌȠȣ ȝȠȚȐȗİȚ ȝİ țȜȦȕȩ, ıȣȖțȡĮĲİȓ 

ıȣȞȠȜȚțȐ 104 ȣʌȠįȠȤȑȢ ʌȐȞİȜ țĮȚ țȚȞİȓĲĮȚ ĮȡȚıĲİȡȩıĲȡȠĳĮ ȝİ ĲĮȤȪĲȘĲĮ ʌȠȣ 

ʌȠȚțȓȜȜİȚ ĮȞȐȜȠȖĮ ȝİ ĲȘ ȜİȚĲȠȣȡȖȓĮ ĲȠȣ ȠȡȖȐȞȠȣ. 

ȕ) ȑȞĮ ʌȠȜȪʌȜȠțȠ ȠʌĲȚțȩ ıȪıĲȘȝĮ ʌȠȣ ĮʌȠĲİȜİȓĲĮȚ Įʌȩ ʌȘȖȑȢ įȚȩįȠȣ 

ĳȦĲȠİțʌȠȝʌȒȢ LED țĮȚ ĳșȠȡȓȗȠȣıİȢ ȣʌİȡȚȫįİȚȢ ȜȣȤȞȓİȢ ȖȚĮ ĲȘ ȜȒȥȘ ĲȦȞ 

ĮȞĲȓıĲȠȚȤȦȞ ıȘȝȐĲȦȞ.  

Ȗ) țĮȚ ȑȞĮ ıȪıĲȘȝĮ İʌȫĮıȘȢ ʌȠȣ įȚĮĲȘȡİȓ ĲȘ șİȡȝȠțȡĮıȓĮ ĲȘȢ 

ʌİȡȚıĲȡİĳȩȝİȞȘȢ ȕȐıȘȢ, ĲȠȣȢ ĳȠȡİȓȢ ʌȐȞİȜ țĮȚ ĲĮ ʌȐȞİȜ ıĲȠȣȢ 35 oC.  

 



ϭϮ 
 

ȉĮȣĲȠʌȠȓȘıȘ ȕĮțĲȘȡȓȦȞ ȝİ ĲȠ ıȪıĲȘȝĮ Phoenix 

  

ȉȠ ıȪıĲȘȝĮ Phoenix 100 ȝʌȠȡİȓ ȞĮ ȤȡȘıȚȝȠʌȠȚȘșİȓ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ 145 

İȚįȫȞ gram șİĲȚțȫȞ țĮȚ 161 İȚįȫȞ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ ȝİ ȝȚĮ ıİȚȡȐ 

ıȣȝȕĮĲȚțȫȞ, ȤȡȦȝȠȖȩȞȦȞ țĮȚ ĳșȠȡȚıȝȠȖȩȞȦȞ, ȕȚȠȤȘȝȚțȫȞ İȟİĲȐıİȦȞ ȝİ 

ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ȕĮıȓȗȠȞĲĮȚ ıĲȘȞ ĮȞȐʌĲȣȟȘ țĮȚ İȞȗȣȝȚțȐ ȣʌȠıĲȡȫȝĮĲĮ ȖȚĮ 

ĲȘȞ țȐȜȣȥȘ ĲȦȞ įȚĮĳȩȡȦȞ ĲȪʌȦȞ ĮȞĲȚįȡȐıİȦȞ İȞĲȩȢ ĲȠȣ İȪȡȠȣȢ ĲȦȞ İȚįȫȞ. ȅȚ 

İȟİĲȐıİȚȢ ĮȣĲȑȢ ʌĮȡȑȤȠȣȞ ĮʌȠĲȑȜİıȝĮ İȞĲȩȢ ĲİııȐȡȦȞ ʌİȡȓʌȠȣ ȦȡȫȞ țĮȚ 

ıĲȘȡȓȗȠȞĲĮȚ ıĲȘ ȤȡȒıȘ țĮȚ įȚȐıʌĮıȘ Įʌȩ ĲĮ ȝȚțȡȩȕȚĮ ıȣȖțİțȡȚȝȑȞȦȞ 

ȣʌȠıĲȡȦȝȐĲȦȞ ʌȠȣ ĮȞȚȤȞİȪȠȞĲĮȚ Įʌȩ įȚȐĳȠȡĮ ıȣıĲȒȝĮĲĮ įİȚțĲȫȞ. ȆȚȠ 

ıȣȖțİțȡȚȝȑȞĮ, Ș ʌĮȡĮȖȦȖȒ ȠȟȑȠȢ ȣʌȠįİȚțȞȪİĲĮȚ Įʌȩ ĲȘ ȝİĲĮȕȠȜȒ ĲȠȣ įİȓțĲȘ 

İȡȣșȡȠȪ ĲȘȢ ĳĮȚȞȩȜȘȢ, ȩĲĮȞ ȑȞĮ ıĲȑȜİȤȠȢ İȓȞĮȚ ȚțĮȞȩ ȞĮ ȤȡȘıȚȝȠʌȠȚİȓ ȑȞĮ 

ȣʌȩıĲȡȦȝĮ ȣįĮĲĮȞșȡȐțȦȞ. ȉĮ ȤȡȦȝȠȖȩȞĮ ȣʌȠıĲȡȫȝĮĲĮ ʌĮȡȐȖȠȣȞ ȑȞĮ țȓĲȡȚȞȠ 

ȤȡȫȝĮ ȝİĲȐ ĲȘȞ İȞȗȣȝȚțȒ ȣįȡȩȜȣıȘ İȞȫıİȦȞ P-ȞȚĲȡȠĳĮȚȞȣȜȓȠȣ Ȓ P-

ȞȚĲȡȠĮȞȚȜȓįȘȢ. Ǿ İȞȗȣȝȚțȒ ȣįȡȩȜȣıȘ ĲȦȞ ĳșȠȡȚıȝȠȖȩȞȦȞ ȣʌȠıĲȡȦȝȐĲȦȞ 

ȠįȘȖİȓ ıĲȘȞ ĮʌİȜİȣșȑȡȦıȘ ĳșȠȡȓȗȠȞĲȠȢ ʌĮȡĮȖȫȖȠȣ țȠȣȝĮȡȓȞȘȢ. ȅȚ 

ȠȡȖĮȞȚıȝȠȓ ʌȠȣ ȤȡȘıȚȝȠʌȠȚȠȪȞ ȝȚĮ İȚįȚțȒ ʌȘȖȒ ȐȞșȡĮțĮ ĮȞȐȖȠȣȞ ĲȠ įİȓțĲȘ ʌȠȣ 

ȕĮıȓȗİĲĮȚ ıİ ȡİıĮȗȠȣȡȓȞȘ. ȉȑȜȠȢ, ȣʌȐȡȤȠȣȞ İʌȚʌȜȑȠȞ İȟİĲȐıİȚȢ ʌȠȣ ĮȞȚȤȞİȪȠȣȞ 

ĲȘȞ ȚțĮȞȩĲȘĲĮ İȞȩȢ ȠȡȖĮȞȚıȝȠȪ ȞĮ ȣįȡȠȜȪİȚ, ȞĮ įȚĮıʌȐ, ȞĮ ĮȞĮȖȐȖİȚ Ȓ ȞĮ 

ȤȡȘıȚȝȠʌȠȚİȓ ȝİ ȠʌȠȚȠįȒʌȠĲİ ĲȡȩʌȠ įȚȐĳȠȡĮ ȐȜȜĮ ȣʌȠıĲȡȫȝĮĲĮ. Ǿ Becton 

Dickinson ʌȡȠȝȘșİȪİȚ įȚĮĳȠȡİĲȚțȐ ʌȐȞİȜ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram 

șİĲȚțȫȞ țȩțțȦȞ, ĲȦȞ ıĲȡİʌĲȠțȩțțȦȞ țĮȚ ĲȦȞ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ. ȉĮ 

ȣʌȠıĲȡȫȝĮĲĮ țĮȚ ȠȚ ĮȡȤȑȢ ĲȦȞ ĮȞĲȓıĲȠȚȤȦȞ įȠțȚȝĮıȚȫȞ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ 

ıĲĮ ʌȐȞİȜ ĮȣĲȐ ĳĮȓȞȠȞĲĮȚ ıĲȠȣȢ ʌĮȡĮțȐĲȦ ʌȓȞĮțİȢ (7): 



ϭϯ 
 

ȆȓȞĮțĮȢ 1: ȁȓıĲĮ ĮȞĲȚįȡĮıĲȘȡȓȦȞ țĮȚ ĮȡȤȫȞ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram șİĲȚțȫȞ 

țȩțțȦȞ Įʌȩ ĲȠ ıȪıĲȘȝĮ Phoenix 100. 

 
ȅȃȅȂǹ ȊȆȅȈȉȇȍȂǹȉȅȈ ǹȇȋǾ 
4ȂU-BD-ȀǼȁȁȅǺǿȅȈǿǻǾ 

Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ĮȝȚįȚțȠȪ Ȓ 
ȖȜȣțȠıȚįȚțȠȪ įİıȝȠȪ ȠįȘȖİȓ ıĲȘȞ 
ĮʌİȜİȣșȑȡȦıȘ ĳșȠȡȓȗȠȞĲȠȢ ʌĮȡĮȖȫȖȠȣ 
țȠȣȝĮȡȓȞȘȢ Ȓ ʌĮȡĮȖȫȖȠȣ ȝİșȣȜ-
ȠȣȝʌİȜȚĳİȡȩȞȘȢ 

L-ǹȁǹȃǿȃǾ-AMC 
4MU-BD-īȁȊȀȅȈǿǻǿȅ 
L-ȆȇȅȁǿȃǾ-AMC 
L-ȆȊȇȅīȁȅȊȉǹȂǿȀȅ ȅȄȊ-AMC 
L-ĭǹǿȃȊȁǹȁǹȃǿȃǾ-AMC 
L-ȉȇȊȆȉȅĭǹȃǾ-AMC 
4MU-ĭȍȈĭȅȇǿȀȅ 
ȂǼĬǿȅȃǿȃǾ-AMC 
4ȂU-AD-īȁȊȀȅȈǿǻǿȅ 
ǹȇīǿȃǿȃǾ-ǹȇīǿȃǿȃǾ-AMC 
īȁȊȀǿȃǾ-ȆȇȅȁǿȃǾ-AMC 
4MU-BD-īȁȊȀȅȊȇȅȃǿǻǾ 
L-ȁǼȊȀǿȃǾ-AMC 
4MU-ȃ-ǹȀǼȉȊȁ-BD-īȁȊȀȅȈǹȂǿȃǿǻǾ 
L-ǹȇīǿȃǿȃǾ-AMC 
4MU-ĭȍȈĭȅȇǿȀȅ (ȝİ ĲȡİȤĮȜȩȗȘ) 
L-ǿȈȉǿǻǿȃǾ-AMC 
L-ǿȈȅȁǼȊȀǿȃǾ-AMC 
4MU-BD-īǹȁǹȀȉȅǽǿȉǾȈ 
ȀȅȁǿȈȉǿȃǾ Ǿ ĮȞĲȠȤȒ ıĲȠȞ ĮȞĲȚȝȚțȡȠȕȚĮțȩ ʌĮȡȐȖȠȞĲĮ 

ȠįȘȖİȓ ıİ ĮȞĮȖȦȖȒ ĲȠȣ įİȓțĲȘ ʌȠȣ ȕĮıȓȗİĲĮȚ 
ıİ ȡİıĮȗȠȣȡȓȞȘ ȆȅȁȊȂȊȄǿȃǾ-Ǻ 

D-īȁȊȀȅȃǿȀȅ ȅȄȊ 

Ǿ ȤȡȒıȘ ȝȚĮȢ ʌȘȖȒȢ ȐȞșȡĮțĮ ȠįȘȖİȓ ıİ 
ĮȞĮȖȦȖȒ ĲȠȣ įİȓțĲȘ ʌȠȣ ȕĮıȓȗİĲĮȚ ıĲȘ 
ȡİıĮȗȠȣȡȓȞȘ 

3-ȂǼĬȊȁīȁȅȊȉǹȇǿȀȅ ȅȄȊ 
D-ĭȇȅȊȀȉȅǽǾ 
IMINOǻǿǹȀǼȉǿȀȅȅ ȅȄȊ 
ǹȁĭǹ-ȀǼȉȅīȁȅȊȉǹȇǿȀȅ ȅȄȊ 
D-ȂǹȃȃǿȉȅȁǾ 
3-ȂǼĬȊȁ-ǹȆǿǻǿȀȅ ȅȄȊ 
ĬȊȂǿǻǿȃǾ 
ǹȁǹȃǿȃǾ-ǹȁǹȃǿȃǾ-PNA Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 

ĮȝȚįȚțȠȪ ȣʌȠıĲȡȫȝĮĲȠȢ ĮʌİȜİȣșİȡȫȞİȚ 
țȓĲȡȚȞȘ p-ȞȚĲȡȠĮȞȚȜȓȞȘ 

L-ȆȇȅȁǿȃǾ-PNA 
ǺǹȁǿȃǾ-ǹȁǹȃǿȃǾ-PNA 

PNP-AD-īȁȊȀȅȈǿǻǿȅ Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 
ȖȜȣțȠıȚįȓȠȣ ȝİ ȣʌȠțĮĲȐıĲĮıȘ ĮȡȣȜȚțȠȪ 
ĮʌİȜİȣșİȡȫȞİȚ țȓĲȡȚȞȘ p-ȞȚĲȡȠĳĮȚȞȩȜȘ PNP-ĭȍȈĭȅȇǿȀȅ 

Ǻ-īǼȃȉǿȅǺǿȅǽǾ 

Ǿ ȤȡȒıȘ ĲȦȞ ȣįĮĲĮȞșȡȐțȦȞ ȠįȘȖİȓ ıİ 
ȤĮȝȘȜȩĲİȡȠ pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ (İȡȣșȡȩ 
ĲȘȢ ĳĮȚȞȩȜȘȢ) 

D-ȈǹȀȋǹȇȅǽǾ 
ȂǹȁȉȅȉȇǿȅǽǾ 
ȃ-ǹȀǼȉȊȁ-īȁȊȀȅȈǹȂǿȃǾ 
D-ȉȇǼȋǹȁȅǽǾ 
D-ȉǹīȀǹȉȅǽǾ 
ȂǹȁȉȅǽǾ 
ǻǼȄȉȇȅǽǾ 

ȅȊȇǿǹ 
Ǿ ȣįȡȩȜȣıȘ ĲȘȢ ȠȣȡȓĮȢ țĮȚ Ș ıȣȞİʌĮȖȩȝİȞȘ 
ĮȜȜĮȖȒ ıĲȘȞ ĮȝȝȦȞȓĮ ȠįȘȖİȓ ıİ ĮȪȟȘıȘ ĲȠȣ 
pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ ĳșȠȡȚıȝȠȪ 

ǼȈȀȅȊȁǿȃǾ Ǿ ȣįȡȩȜȣıȘ ĲȘȢ İıțȠȣȜȓȞȘȢ ȠįȘȖİȓ ıİ ȝĮȪȡȠ 
ȓȗȘȝĮ ʌĮȡȠȣıȓĮ ȚȩȞĲȦȞ ıȚįȒȡȠȣ 

ȃǿȉȇȅȈǼĭǿȃǾ Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȕ-ȜĮțĲĮȝȚțȠȪ 
įĮțĲȣȜȓȠȣ ȠįȘȖİȓ ıİ ĮȜȜĮȖȒ ĲȠȣ ȤȡȫȝĮĲȠȢ 



ϭϰ 
 

ȆȓȞĮțĮȢ 2: ȁȓıĲĮ ĮȞĲȚįȡĮıĲȘȡȓȦȞ țĮȚ ĮȡȤȫȞ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲȡİʌĲȠțȩțțȦȞ Įʌȩ ĲȠ ıȪıĲȘȝĮ Phoenix 100. 

 

ȅȃȅȂǹ ȊȆȅȈȉȇȍȂǹȉȅȈ ǹȇȋǾ 
ǹȂȊīǻǹȁǿȃǾ 

Ǿ ȤȡȒıȘ ĲȦȞ ȣįĮĲĮȞșȡȐțȦȞ ȠįȘȖİȓ ıİ 
ȤĮȝȘȜȩĲİȡȠ pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ (İȡȣșȡȩ 
ĲȘȢ ĳĮȚȞȩȜȘȢ) 

D-īǹȁǹȀȉȅǽǾ 
D-ȂǹȃȃǿȉȅȁǾ 
D-ȇǹĭǿȃȅǽǾ 
D-ȈȅȇǺǿȉȅȁǾ 
D-ȉȇǼȋǹȁȅǽǾ 
ǻǼȄȉȇǿȃǾ 
ȃ-ǹȀǼȉȊȁ-īȁȊȀȅȈǹȂǿȃǾ 
ĭǹǿȃȊȁ-īȁȊȀȅȈǿǻǿȅ 
ȈǹȁǿȀǿȃǾ 
ONP-BD-īȁȊȀȅȈǿǻǿȅ 

Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 
ȖȜȣțȠıȚįȓȠȣ ȝİ ȣʌȠțĮĲȐıĲĮıȘ ĮȡȣȜȚțȠȪ 
ĮʌİȜİȣșİȡȫȞİȚ țȓĲȡȚȞȘ p-ȞȚĲȡȠĳĮȚȞȩȜȘ 

PNP-AD-īǹȁǹȀȉȅȈǿǻǿȅ 
PNP-BD-ȀǼȁȁȅǺǿȅȈǿǻǾ 
PNP-BD-īǹȁǹȀȉȅȈǿǻǿȅ 
PNP-AD-īȁȊȀȅȈǿǻǿȅ 
PNP-ĭȍȈĭȅȇǿȀȅ 
ǹȁǹȃǿȃǾ-ǹȁǹȃǿȃǾ-PNA H İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 

ĮȝȚįȚțȠȪ ȣʌȠıĲȡȫȝĮĲȠȢ ĮʌİȜİȣșİȡȫȞİȚ 
țȓĲȡȚȞȘ p-ȞȚĲȡȠĮȞȚȜȓȞȘ 

ǺǹȁǿȃǾ-ǹȁǹȃǿȃǾ-PNA 
L-ȁȊȈǿȃǾ-PNA 
ĬȊȂǿǻǿȃǾ Ǿ ȤȡȒıȘ ȝȚĮȢ ʌȘȖȒȢ ȐȞșȡĮțĮ ȠįȘȖİȓ ıİ 

ĮȞĮȖȦȖȒ ĲȠȣ įİȓțĲȘ ʌȠȣ ȕĮıȓȗİĲĮȚ ıİ 
ȡİıĮȗȠȣȡȓȞȘ 

ȆȅȊȁȅȊȁǹȃǾ 
D-ȉȇǼȋǹȁȅǽǾ 
D-ȁǹȀȉȅǽǾ 

ǼȈȀȅȊȁǿȃǾ Ǿ ȣįȡȩȜȣıȘ ĲȘȢ İıțȠȣȜȓȞȘȢ ȠįȘȖİȓ ıİ ȝĮȪȡȠ 
ȓȗȘȝĮ ʌĮȡȠȣıȓĮ ȚȩȞĲȦȞ ıȚįȒȡȠȣ 

ȁȊȈǿȃǾ-AMC 

Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ĮȝȚįȚțȠȪ Ȓ 
ȖȜȣțȠıȚįȚțȠȪ įİıȝȠȪ ȠįȘȖİȓ ıĲȘȞ 
ĮʌİȜİȣșȑȡȦıȘ ĳșȠȡȓȗȠȞĲȠȢ ʌĮȡĮȖȫȖȠȣ 
țȠȣȝĮȡȓȞȘȢ Ȓ ʌĮȡĮȖȫȖȠȣ ȝİșȣȜ-
ȠȣȝʌİȜȚĳİȡȩȞȘȢ 

ȈǼȇǿȃǾ-ȉȊȇȅȈǿȃǾ-AMC 
L-ȀǿȉȇȅȊȁǿȃǾ-AMC 
L-ȆȊȇȅīȁȅȊȉǹȂǿȀȅ ȅȄȊ-AMC 
ǿȈȅȁǼȊȀǿȃǾ-AMC 
L-ĬȇȊȆȉȅĭǹȃǾ-AMC 
L-ǺǹȁǿȃǾ-AMC 
ǹȇīǿȃǿȃǾ-ǹȇīǿȃǿȃǾ-AMC 
ȁȊȈǿȃǾ-ǹȁǹȃǿȃǾ-AMC 
ǹȈȆǹȇǹīǿȃǾ-AMC 
L-ǹȇīǿȃǿȃǾ-AMC 
L-ǿȈȉǿǻǿȃǾ-AMC 
ǹȁǹȃǿȃǾ-AFC 
4MU-BD-ȀǼȁȁȅǺǿȅȈǿǻǾ 
4MU-BD-īȁȊȀȅȈǿǻǿȅ 
4MU-ĭȍȈĭȅȇǿȀȅ 
4MU-AD-īȁȊȀȅȈǿǻǿȅ 
4ȂU-BD-īȁȊȀȅȊȇȅȃǿǻǾ 
4ȂU-N-AKETȊȁ-BD-īȁȊȀȅȈǹȂǿȃǾ 
4ȂU-ĭȍȈĭȅȇǿȀȅ (ȝİ ĲȡİȤĮȜȩȗȘ) 
4MU-BD-īǹȁǹȀȉȅǽǿȉǾȈ 
 



ϭϱ 
 

ȆȓȞĮțĮȢ 3: ȁȓıĲĮ ĮȞĲȚįȡĮıĲȘȡȓȦȞ țĮȚ ĮȡȤȫȞ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram 

ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ Įʌȩ ĲȠ ıȪıĲȘȝĮ Phoenix 100. 

 

ȅȃȅȂǹ ȊȆȅȈȉȇȍȂǹȉȅȈ ǹȇȋǾ 
L-ĭǹǿȃȊȁǹȁǹȃǿȃǾ-ǹȂC 

Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ĮȝȚįȚțȠȪ Ȓ 
ȖȜȣțȠıȚįȚțȠȪ įİıȝȠȪ ȠįȘȖİȓ ıĲȘȞ 
ĮʌİȜİȣșȑȡȦıȘ ĳșȠȡȓȗȠȞĲȠȢ ʌĮȡĮȖȫȖȠȣ 
țȠȣȝĮȡȓȞȘȢ Ȓ ʌĮȡĮȖȫȖȠȣ ȝİșȣȜ-
ȠȣȝʌİȜȚĳİȡȩȞȘȢ 

4MU-N-ǹȀǼȉȊȁ-BD-īȁȊȀȅȈǹȂǿȃǿǻǾ 
L-īȁȅȊȉǹȂǿȀȅ ȅȄȊ-AMC 
L-ĬȇȊȆȉȅĭǹȃǾ-AMC 
L-ȆȊȇȅīȁȅȊȉǹȂǿȀȅ ȅȄȊ-AMC 
L-ȆȇȅȁǿȃǾ-AMC 
L-ǹȇīǿȃǿȃǾ-AMC 
ǹȇīǿȃǿȃǾ-ǹȇīǿȃǿȃǾ-AMC 
īȁȊȀǿȃǾ-AMC 
L-ȁǼȊȀǿȃǾ-AMC 
ȁȊȈǿȃǾ-ǹȁǹȃǿȃǾ-AMC 
īȁȅȊȉǹȇȊȁ-īȁȊȀǿȃǾ-ǹȇīǿȃǿȃǾ-
AMC 
īȁȊȀǿȃǾ-ȆȇȅȁǿȃǾ-AMC 
ȀȅȁǿȈȉǿȃǾ Ǿ ĮȞĲȠȤȒ ıĲȠȞ ĮȞĲȚȝȚțȡȠȕȚĮțȩ ʌĮȡȐȖȠȞĲĮ 

ȠįȘȖİȓ ıİ ĮȞĮȖȦȖȒ ĲȠȣ įİȓțĲȘ ʌȠȣ ȕĮıȓȗİĲĮȚ 
ıİ ȡİıĮȗȠȣȡȓȞȘ ȆȅȁȊȂȊȄǿȃǾ Ǻ 

D-ȂǹȃȃǿȉȅȁǾ 

Ǿ ȤȡȒıȘ ȝȚĮȢ ʌȘȖȒȢ ȐȞșȡĮțĮ ȠįȘȖİȓ ıİ 
ĮȞĮȖȦȖȒ ĲȠȣ įİȓțĲȘ ʌȠȣ ȕĮıȓȗİĲĮȚ ıİ 
ȡİıĮȗȠȣȡȓȞȘ 

ȀǿȉȇǿȀȅ 
ȅȄǿȀȅ 
ǹǻȅȃǿȉȅȁǾ 
ȂǾȁȅȃǿȀȅ 
ǹȁĭǹ-ȀǼȉȅīȁȅȊȉǹȇǿȀȅ ȅȄȊ 
ȉǿīȁǿȀȅ ȅȄȊ 
L-ȆȇȅȁǿȃǾ-ȃǹ H İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 

ĮȝȚįȚțȠȪ ȣʌȠıĲȡȫȝĮĲȠȢ ĮʌİȜİȣșİȡȫȞİȚ 
țȓĲȡȚȞȘ p-ȞȚĲȡȠĮȞȚȜȓȞȘ īǹȂȂǹ-L-īȁȅȊȉǹȂȊȁ-ȃǹ 

BIS (PNP) ĭȍȈĭȅȇǿȀȅ Ǿ İȞȗȣȝĮĲȚțȒ ȣįȡȩȜȣıȘ ĲȠȣ ȐȤȡȦȝȠȣ 
ȖȜȣțȠıȚįȓȠȣ ȝİ ȣʌȠțĮĲȐıĲĮıȘ ĮȡȣȜȚțȠȪ 
ĮʌİȜİȣșİȡȫȞİȚ țȓĲȡȚȞȘ p-ȞȚĲȡȠĳĮȚȞȩȜȘ PNP-BD-īȁȊȀȅȈǿǻǿȅ 

ǺǾȉǹ-ǹȁȁȅǽǾ 

Ǿ ȤȡȒıȘ ĲȦȞ ȣįĮĲĮȞșȡȐțȦȞ ȠįȘȖİȓ ıİ 
ȤĮȝȘȜȩĲİȡȠ pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ (İȡȣșȡȩ 
ĲȘȢ ĳĮȚȞȩȜȘȢ) 

ȃ-ǹȀǼȉȊȁ-īǹȁǹȀȉȅǽǹȂǿȃǾ 
ȃ-ǹȀǼȉȊȁ-īȁȊȀȅȈǹȂǿȃǾ 
ȈȅȇǺǿȉȅȁǾ 
ȈǹȀȋǹȇȅǽǾ 
īǹȁǹȀȉȅȊȇȅȃǿȀȅ ȅȄȊ 
ȂǹȁȉȅȊȁȅǽǾ 
L-ȇǹȂȃȅǽǾ 
Ǻ-īǼȃȉǿȅǺǿȅǽǾ 
ǻǼȄȉȇȅǽǾ 
D-īǹȁǹȀȉȅǽǾ 
D-ĭȇȅȊȀȉȅǽǾ 
D-īȁȊȀȅȃǿȀȅ ȅȄȊ 
D-ȂǼȁǿǺǿȅǽǾ 
L-ǹȇǹǺǿȃȅǽǾ 
ȂǼĬȊȁ-Ǻ-īȁȊȀȅȈǿǻǿȅ 

ȅȇȃǿĬǿȃǾ Ǿ ȤȡȒıȘ ĲȘȢ ȠȡȞȚșȓȞȘȢ ȠįȘȖİȓ ıİ ĮȪȟȘıȘ ĲȠȣ 
pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ ĳșȠȡȚıȝȠȪ 

ȅȊȇǿǹ 
Ǿ ȣįȡȩȜȣıȘ ĲȘȢ ȠȣȡȓĮȢ țĮȚ Ș ıȣȞİʌĮȖȩȝİȞȘ 
ĮȜȜĮȖȒ ıĲȘȞ ĮȝȝȦȞȓĮ ȠįȘȖİȓ ıİ ĮȪȟȘıȘ ĲȠȣ 
pH țĮȚ ĮȜȜĮȖȒ ıĲȠ įİȓțĲȘ ĳșȠȡȚıȝȠȪ 

ǼȈȀȅȊȁǿȃǾ Ǿ ȣįȡȩȜȣıȘ ĲȘȢ İıțȠȣȜȓȞȘȢ ȠįȘȖİȓ ıİ ȝĮȪȡȠ 
ȓȗȘȝĮ ʌĮȡȠȣıȓĮ ȚȩȞĲȦȞ ıȚįȒȡȠȣ 



ϭϲ 
 

īİȞȚțȐ ıĲȠȚȤİȓĮ ȖȚĮ ĲȠ ıȪıĲȘȝĮ Vitek 2 

 

ȉȠ ıȪıĲȘȝĮ Vitek 2 (bioMérieux) İȓȞĮȚ ıȤİįȚĮıȝȑȞȠ ȖȚĮ ĲȘȞ ĲĮȤİȓĮ ĮȞȐȜȣıȘ, 

ıȣȞȒșȦȞ țĮȚ ȝȘ, ʌĮșȠȖȩȞȦȞ ʌȠȣ ĮʌȠȝȠȞȫȞȠȞĲĮȚ Įʌȩ țȜȚȞȚțȐ įİȓȖȝĮĲĮ 

ĮıșİȞȫȞ, ʌĮȡȑȤȠȞĲĮȢ ĮʌȠĲİȜȑıȝĮĲĮ ĲȩıȠ ĲĮȣĲȠʌȠȓȘıȘȢ, ȩıȠ țĮȚ İȣĮȚıșȘıȓĮȢ 

İȞĲȩȢ ĲȘȢ ȓįȚĮȢ İȡȖȐıȚȝȘȢ ȘȝȑȡĮȢ. Ǿ ȜİȚĲȠȣȡȖȓĮ ĲȠȣ ȠȡȖȐȞȠȣ ĮʌĮȚĲİȓ 

ĮʌȠțȜİȚıĲȚțȐ țĮȚ ȝȩȞȠ ĲȘȞ ʌĮȡĮıțİȣȒ İȞĮȚȦȡȒȝĮĲȠȢ șȠȜİȡȩĲȘĲĮȢ 0,5 

ȂcFarland ĲȠȣ ȣʌȩ İȟȑĲĮıȘ ıĲİȜȑȤȠȣȢ, ĲȠ ȠʌȠȓȠ ıĲȘ ıȣȞȑȤİȚĮ ȝİ ʌȜȒȡȦȢ 

ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȠ ĲȡȩʌȠ İȞȠĳșĮȜȝȓȗİĲĮȚ ıĲȚȢ, İʌȚȜİȖȝȑȞİȢ Įʌȩ ĲȠ ȤȡȒıĲȘ, 

țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ. ǲȞĮ İȞıȦȝĮĲȦȝȑȞȠ ȠʌĲȚțȩ 

ıȪıĲȘȝĮ ȜĮȝȕȐȞİȚ ʌİȡȚȠįȚțȐ (țȐșİ 15 ȜİʌĲȐ) ĲȚȢ țĮĲȐȜȜȘȜİȢ ȝİĲȡȒıİȚȢ Įʌȩ ĲȚȢ 

ĮȞĲȚįȡȐıİȚȢ ʌȠȣ ȕȡȓıțȠȞĲĮȚ ıİ İȟȑȜȚȟȘ țĮȚ ĮțȠȜȠȣșİȓ ıȪȞșİıȘ, ȝȑıȦ 

ʌȠȜȪʌȜȠțȦȞ ĮȜȖȠȡȓșȝȦȞ, ĲȦȞ ʌĮȡĮȖȩȝİȞȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, ȫıĲİ ȞĮ 

ʌȡȠțȪȥİȚ Ș ĲİȜȚțȒ ĲĮȣĲȠʌȠȓȘıȘ țĮȚ Ƞ ĳĮȚȞȩĲȣʌȠȢ ĮȞĲȠȤȒȢ ĲȠȣ ʌĮșȠȖȩȞȠȣ.  

 

ǼȚțȩȞĮ 3: ȈȪıĲȘȝĮ Vitek 2 

 
 

ǹʌȩ ĲȘȞ ĮȡȤȚțȒ țȣțȜȠĳȠȡȓĮ ĲȠȣ ĲȠ 1997, ĲȠ ıȪıĲȘȝĮ ȑȤİȚ ȣʌȠıĲİȓ ʌȠȚțȓȜİȢ 

ĮȞĮȕĮșȝȓıİȚȢ țĮȚ ȕİȜĲȚȫıİȚȢ. Ǿ ȡȚȗȚțȩĲİȡȘ ĮȜȜĮȖȒ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ĲȠ 2004, 

ȩĲĮȞ Ș İĲĮȚȡİȓĮ ȝİĲȑĲȡİȥİ ĲȘȞ ȣʌȠțİȓȝİȞȘ ĲİȤȞȠȜȠȖȓĮ ĳșȠȡȚıȝȠȪ ĲȠȣ ȠȡȖȐȞȠȣ 

ıİ ĲİȤȞȠȜȠȖȓĮ ȤȡȦȝĮĲȠȝİĲȡȓĮȢ, ĲȡȠʌȠʌȠȚȫȞĲĮȢ țĮĲȐȜȜȘȜĮ ĲȩıȠ ĲȠ ȠʌĲȚțȩ 

ıȪıĲȘȝĮ țĮȚ ȩıȠ ĲȚȢ ȕȚȠȤȘȝȚțȑȢ ĮȞĲȚįȡȐıİȚȢ ĲȦȞ țĮȡĲȫȞ. ȅ ıțȠʌȩȢ ĮȣĲȒȢ ĲȘȢ 

ʌĮȡȑȝȕĮıȘȢ ȒĲĮȞ țĮĲȐ țȪȡȚȠ ȜȩȖȠ, Ș ȕİȜĲȓȦıȘ ĲȘȢ ĮʌȩįȠıȘȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ 

ıĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ țĮȚ ĲȦȞ 

ıĲȡİʌĲȠțȩțțȦȞ (110).  



ϭϳ 
 

ȉĮȣĲȠʌȠȓȘıȘ ȕĮțĲȘȡȓȦȞ ȝİ ĲȠ ıȪıĲȘȝĮ Vitek 2 

 

ǵʌȦȢ țĮȚ ĲȠ Phoenix, ĲȠ ıȪıĲȘȝĮ Vitek 2 ĮȞȚȤȞİȪİȚ ĮİȡȩȕȚĮ țĮȚ ʌȡȠĮȚȡİĲȚțȐ 

ĮȞĮİȡȩȕȚĮ gram șİĲȚțȐ (ȝİ ĲȘ ĳșȠȡȚȠȝİĲȡȚțȒ țȐȡĲĮ ID-GPC țĮȚ ĲȘ 

ȤȡȦȝĮĲȠȝİĲȡȚțȒ ID-GP) țĮȚ gram ĮȡȞȘĲȚțȐ (ȝİ ĲȘ ĳșȠȡȚȠȝİĲȡȚțȒ țȐȡĲĮ ID-

GNB țĮȚ ĲȘ ȤȡȦȝĮĲȠȝİĲȡȚțȒ ID-GN) İȓįȘ. ǼʌȚʌȜȑȠȞ, ȩȝȦȢ, įȚĮșȑĲİȚ ĲȘ 

įȣȞĮĲȩĲȘĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ĮȞĮİȡȩȕȚȦȞ țĮȚ țȠȡȣȞȠȕĮțĲȘȡȚįȓȦȞ (ȝİ ĲȘ 

ȤȡȦȝĮĲȠȝİĲȡȚțȒ țȐȡĲĮ ANC), ıĲİȜİȤȫȞ Neisseria spp țĮȚ Haemophilus spp 

(ȝİ ĲȘ ȤȡȦȝĮĲȠȝİĲȡȚțȒ țȐȡĲĮ ȃǾ), țĮșȫȢ țĮȚ ȝȣțȒĲȦȞ (ȝİ ĲȘ ĳșȠȡȚȠȝİĲȡȚțȒ 

țȐȡĲĮ ID-YST țĮȚ ĲȘ ȤȡȦȝĮĲȠȝİĲȡȚțȒ ȊST).  

 

ǼȚțȩȞĮ 4: ȋȡȦȝĮĲȠȝİĲȡȚțȒ țȐȡĲĮ ĲȠȣ Vitek 2, ID-GN, ȖȚĮ ĲĮȣĲȠʌȠȓȘıȘ gram 

ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ 

 
ǼȚțȩȞĮ 5: ǻȚĮįȚțĮıȓĮ İȞȠĳșĮȜȝȚıȝȠȪ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Vitek 2 

 
ȉȠ Vitek 2 ıİ ıȣȞįȣĮıȝȩ ȝİ ĲȚȢ ĲĮȣĲȠʌȠȚȘĲȚțȑȢ țȐȡĲİȢ ĳșȠȡȚıȝȠȪ ID-GPC 

țĮȚ ID-GNB ĮȞȚȤȞİȪİȚ 52 gram șİĲȚțȐ țĮȚ 98 gram ĮȡȞȘĲȚțȐ İȓįȘ , ĮȞĲȓıĲȠȚȤĮ, 

İȞĲȩȢ ĲȡȚȫȞ ʌİȡȓʌȠȣ ȦȡȫȞ. ȅȚ ȞİȩĲİȡİȢ ȤȡȦȝĮĲȠȝİĲȡȚțȑȢ ID-GP țĮȚ ID-GN 

țȐȡĲİȢ țĮȜȪʌĲȠȣȞ 115 gram șİĲȚțȐ țĮȚ 135 gram ĮȡȞȘĲȚțȐ İȓįȘ, ȝİĲȐ Įʌȩ 

İʌȫĮıȘ įȑțĮ țĮĲȐ ʌȡȠıȑȖȖȚıȘ ȦȡȫȞ. ȅȚ ȕȚȠȤȘȝȚțȑȢ įȠțȚȝĮıȓİȢ țĮȚ ĲĮ 

ĮȞĲȓıĲȠȚȤĮ ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ ıİ țĮșİȝȓĮ Įʌȩ ĲȚȢ țȐȡĲİȢ 

ĮȣĲȑȢ ĳĮȓȞȠȞĲĮȚ ĮȞĮȜȣĲȚțȐ ıĲȠȣȢ ȆȓȞĮțİȢ 4, 5, 6 țĮȚ 7 (9). 



ϭϴ 
 

ȆȓȞĮțĮȢ 4: ȉȠ İȓįȠȢ ĲȦȞ įȠțȚȝĮıȚȫȞ (46 ıȣȞȠȜȚțȐ) țĮȚ ĲĮ ĮȞĲȓıĲȠȚȤĮ 

ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ ıĲȘȞ țȐȡĲĮ ID-GPC  

 

ȊȆȅȈȉȇȍȂǹȉǹ ǼǿǻȅȈ ǺǿȅȋǾȂǿȀȍȃ ǻȅȀǿȂǹȈǿȍȃ 
A-L-ǹȇǹǺǿȃȅĭȅȊȇǹȃȅȈǿǻǾ 

ǼȞȗȣȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ (22 ıȣȞȠȜȚțȐ) ȖȚĮ ĲȘȞ 
ĮȞȓȤȞİȣıȘ ĮȝȚȞȠʌİʌĲȚįĮıȫȞ țĮȚ 
ĮȝȚȞȠȟİȚįĮıȫȞ. ȉĮ ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ 
ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ ȖȚĮ ĲȘȞ ĮȞȓȤȞİȣıȘ ĲȦȞ 
ĮȝȚȞȠʌİʌĲȚįĮıȫȞ İȓȞĮȚ ıȣȗİȣȖȝȑȞĮ ȝİ 7-ĮȝȚȞȠ-
ȝİșȣȜțȠȣȝĮȡȓȞȘ, İȞȫ ĮȣĲȐ ʌȠȣ 
ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ ȖȚĮ ĲȚȢ ȠȟİȚįȐıİȢ İȓȞĮȚ 
ıȣȗİȣȖȝȑȞĮ ȝİ 4-ȝİșȣȜȠȣȝʌİȜȜȚĳİȡȩȞȘ. 

A-īǹȁǹȀȉȅȈǿǻǾ 
A-īȁȊȀȅȈǿǻǾ 
A-D-N-ǹȀǼȉȊȁȃǼȊȇǹȂǿȃǿȀȅ ȅȄȊ 
Ǻ-īǹȁǹȀȉȅȈǿǻǾ 
Ǻ-īȁȊȀȅȈǿǻǾ 
Ǻ-īȁȊȀȅȊȇȅȃǿǻǾ 
Ǻ-ȂǹȃȃȅȈǿǻǾ 
Ǻ-N-ǹȀǼȉȊȁīȁȊȀȅǽǹȂǿȃǾ 
ĭȍȈĭȅȇǿȀȅ 
ǹȁǹȃǿȃǾ 
ǹȇīǿȃǿȃǾ 
ǹȅȊȇǼǹȈǾ 
ǿȈȉǿǻǿȃǾ 
īȁȅȊȉǹȂǿȀȅ ȅȄȊ 
ĬȇǼȅȃǿȃǾ 
ȁǼȊȀǿȃǾ 
ȁȊȈǿȃǾ 
ĭǹǿȃȊȁǹȁǹȃǿȃǾ 
ȆȇȅȁǿȃǾ 
ȆȊȇȅīȁȅȊȉǹȂǿȀȅ ȅȄȊ 
ȉȊȇȅȈǿȃǾ 
D-ȇǹĭĭǿȃȅǽǾ 

ǻȠțȚȝĮıȓİȢ ȗȪȝȦıȘȢ (16 ıȣȞȠȜȚțȐ) 

D-ǹȂȊīǻǹȁǿȃǾ 
ǹȇǺȅȊȉǿȃǾ 
D-īǹȁǹȀȉȅǽǾ 
īȁȊȀǼȇȅȁǾ 
D-īȁȊȀȅǽǾ 
L-ǹȇǹǺǿȃȅǽǾ 
ȁǹȀȉȅǽǾ 
D-ȂǹȁȉȅǽǾ 
D-ȂǹȃȃǿȉȅȁǾ 
N-ǹȀǼȉȊȁīȁȊȀȅǽǹȂǿȃǾ 
ȈǹȁǿȀǿȃǾ 
D-ȈȅȇǺǿȉȅȁǾ 
D-ȉȇǼȋǹȁȅǽǾ 
D-ȂǼȁǿǺǿȅǽǾ 
D-ȄȊȁȅǽǾ 
ȅȇȃǿĬǿȃǾ 

ǻȠțȚȝĮıȓİȢ ĮʌȠțĮȡȕȠȟȣȜȓȦıȘȢ (2 ıȣȞȠȜȚțȐ) 
ǹȇīǿȃǿȃǾ 
ȅȊȇǼǹȈǾ 

ǱȜȜİȢ ȕȚȠȤȘȝȚțȑȢ įȠțȚȝĮıȓİȢ (6 ıȣȞȠȜȚțȐ) 

ȆȊȇȅȈȉǹĭȊȁǿȀȅ 
ǹȃȉȅȋǾ ȈȉǾȃ ȅȆȉȅȋǿȃǾ 
ǹȃȉȅȋǾ ȈȉǾ ȃȅǺȅǺǿȅȀǿȃǾ 
ǹȃȉȅȋǾ ȈȉǾȃ ȆȅȁȊȂȊȄǿȃǾ Ǻ 
ǹȃǹȆȉȊȄǾ ȈǼ 6,5% NACL 

 



ϭϵ 
 

ȆȓȞĮțĮȢ 5: ȉȠ İȓįȠȢ ĲȦȞ įȠțȚȝĮıȚȫȞ (41 ıȣȞȠȜȚțȐ) țĮȚ ĲĮ ĮȞĲȓıĲȠȚȤĮ 

ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ ıĲȘȞ țȐȡĲĮ ID-GNB 

 

ȊȆȅȈȉȇȍȂǹȉǹ ǼǿǻȅȈ ǺǿȅȋǾȂǿȀȍȃ ǻȅȀǿȂǹȈǿȍȃ 
ǹ-ǹȇǹǺǿȃȅȆȊȇǹȃȅȈǿǻǾ 

ǼȞȗȣȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ (18 ıȣȞȠȜȚțȐ) ȖȚĮ ĲȘȞ 
ĮȞȓȤȞİȣıȘ ĮȝȚȞȠʌİʌĲȚįĮıȫȞ țĮȚ 
ĮȝȚȞȠȟİȚįĮıȫȞ. ȉĮ ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ 
ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ ȖȚĮ ĲȘȞ ĮȞȓȤȞİȣıȘ ĲȦȞ 
ĮȝȚȞȠʌİʌĲȚįĮıȫȞ İȓȞĮȚ ıȣȗİȣȖȝȑȞĮ ȝİ 7-ĮȝȚȞȠ-
ȝİșȣȜțȠȣȝĮȡȓȞȘ, İȞȫ ĮȣĲȐ ʌȠȣ 
ȤȡȘıȚȝȠʌȠȚȠȪȞĲĮȚ ȖȚĮ ĲȚȢ ȠȟİȚįȐıİȢ İȓȞĮȚ 
ıȣȗİȣȖȝȑȞĮ ȝİ 4-ȝİșȣȜȠȣȝʌİȜȜȚĳİȡȩȞȘ. 

ǹ-īǹȁǹȀȉȅȈǿǻǾ 
ǹ-īȁȅȊȉǹȂǿȀȅ 
Ǻ-ȀǼȁȁȅǺǿȅȆȊȇǹȃȅȈǿǻǾ 
Ǻ-īǹȁǹȀȉȅȈǿǻǾ 
Ǻ-īȁȊȀȅȈǿǻǾ 
Ǻ-īȁȊȀȅȊȇȅȃǿǻǾ 
Ǻ-ȂǹȃȃȅȆȊȇǹȃȅȈǿǻǾ 
Ǻ-ȃ-ǹȀǼȉȊȁ-īȁȊȀȅǽǹȂǿȃǾ 
Ǻ-N-ǹȀǼȉȊȁ-īǹȁǹȀȉȅǽǹȂǿȃǾ 
Ǻ-ȄȊȁȅȈǿǻǾ 
GLU-GLY-ARG-ǹȇȊȁǹȂǿǻǾ 
ī-īȁȅȊȉǹȂǿȀȅ 
ĭȍȈĭȅȇǿȀȅ 
ȆȇȅȁǿȃǾ 
ȆȊȇȅīȁȅȊȉǹȂǿȀȅ 
ȁȊȈǿȃǾ 
ǹȇīǿȃǿȃǾ 
ǹǻȅȃǿȉȅȁǾ 

ǻȠțȚȝĮıȓİȢ ȗȪȝȦıȘȢ (18 ıȣȞȠȜȚțȐ) 

L-ǹȇǹǺǿȃȅǽǾ 
D-ȀǼȁȁȅǺǿȅǽǾ 
D-īǹȁǹȀȉȅȊȇǿȃǿȀȅ 
D-īȁȊȀȅǽǾ 
1-ĭȍȈĭȅȇǿȀǾ īȁȊȀȅǽǾ 
D-īȁȊȀȅȊȇǿȃǿȀȅ 
ǿȃȅȈǿȉȅȁǾ 
5-ȀǼȉȅ-D-īȁȊȀȅȃǿȀȅ 
D-ȂǹȁȉȅǽǾ 
D-ȂǹȃȃǿȉȅȁǾ 
D-ȂǼȁǿǺǿȅǽǾ 
ȆǹȁǹȉǿȃȅǽǾ 
D-ȇǹĭĭǿȃȅǽǾ 
L-ȇǹȂȃȅǽǾ 
ȈȅȊȀȇȅǽǾ 
D-ȈȅȇǺǿȉȅȁǾ 
D-ȉȇǼȋǹȁȅǽǾ 
ȅȇȃǿĬǿȃǾ 

ǻȠțȚȝĮıȓİȢ ĮʌȠțĮȡȕȠȟȣȜȓȦıȘȢ (2 ıȣȞȠȜȚțȐ) 
ȁȊȈǿȃǾ 
ȅȊȇǼǹȈǾ 

ǱȜȜİȢ ȕȚȠȤȘȝȚțȑȢ įȠțȚȝĮıȓİȢ (3 ıȣȞȠȜȚțȐ) ȋȇǾȈǾ ȂǹȁȅȃǿȀȅȊ 
ǹȆǹȂǿȃȍȈǾ ȉǾȈ ĬȇȊȆȉȅĭǹȃǾȈ 
 



ϮϬ 
 

ȆȓȞĮțĮȢ 6: ȉȠ İȓįȠȢ ĲȦȞ įȠțȚȝĮıȚȫȞ (43 ıȣȞȠȜȚțȐ) țĮȚ ĲĮ ĮȞĲȓıĲȠȚȤĮ 

ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ ıĲȘȞ țȐȡĲĮ ID-GP 

 

ȊȆȅȈȉȇȍȂǹȉǹ ǼǿǻȅȈ ǺǿȅȋǾȂǿȀȍȃ ǻȅȀǿȂǹȈǿȍȃ 
ĭȍȈĭǹȉǿǻȊȁȅ-ǿȃȅȈǿȉȅȁǾ 

ǼȞȗȣȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ (19 ıȣȞȠȜȚțȐ) 

ǹȇīǿȃǿȃǾ (ǻȊȅ ȉǼȈȉ) 
ß-īǹȁǹȀȉȅȈǿǻǾ 
ǹ-īȁȊȀȅȈǿǻǾ, 
ALA-PHE-PRO-ǹȇȊȁǹȂǿǻǾ 
L-ǹȈȆǹȇȉǿȀȅ 
ǹ-īǹȁǹȀȉȅȈǿǻǾ 
ǹ-ȂǹȃȃȅȈǿǻǾ 
ĭȍȈĭȅȇǿȀȅ 
L-ȁǼȊȀǿȃǾ 
ȆȇȅȁǿȃǾ 
ß-īȁȊȀȅȊȇȅȃǿǻǾ (ǻȊȅ ȉǼȈȉ) 
ß-īǹȁǹȀȉȅȆȊȇǹȃȅȈǿǻǾ 
L-ȆȊȇȅīȁȅȊȉǹȂǿȀȅ 
ǹȁǹȃǿȃǾ 
ȉȊȇȅȈǿȃǾ 
ȅȊȇǼǹȈǾ 
ǹȂȊīǻǹȁǿȃǾ 

ǻȠțȚȝĮıȓİȢ ȗȪȝȦıȘȢ (18 ıȣȞȠȜȚțȐ) 

ȄȊȁȅǽǾ 
ȀȊȀȁȅǻǼȄȉȇǿȃǾ 
ȈȅȇǺǿȉȅȁǾ 
īǹȁǹȀȉȅǽǾ 
ȇǿǺȅǽǾ 
ȁǹȀȉǿȀȅ 
ȁǹȀȉȅǽǾ 
N-ǹȀǼȉȊȁ-īȁȊȀȅǽǹȂǿȃǾ 
ȂǹȁȉȅǽǾ 
ȂǹȃȃǿȉȅȁǾ 
ȂǹȃȃȅǽǾ 
ȂǼĬȊȁ-ß-D-īȁȊȀȅȆȊȇǹȃȅȈǿǻǾ 
ȆȅȊȁȁȅȊȁǹȃǾ 
ȇǹĭĭǿȃȅǽǾ 
ȈǹȁǿȀǿȃǾ 
ȈȅȊȀȇȅǽǾ 
ȉȇǼȋǹȁȅǽǾ 
ȅȇȃǿĬǿȃǾ 

ǻȠțȚȝĮıȓİȢ ĮʌȠțĮȡȕȠȟȣȜȓȦıȘȢ (2 ıȣȞȠȜȚțȐ) 
ȁȊȈǿȃǾ 
ǹȃǹȆȉȊȄǾ ȈǼ 6,5% ȃACL 

ǱȜȜİȢ ȕȚȠȤȘȝȚțȑȢ įȠțȚȝĮıȓİȢ (6 ıȣȞȠȜȚțȐ) 

ǹȃȉȅȋǾ ȈȉǾȃ ȆȅȁȊȂȊȄǿȃǾ Ǻ 
ǹȃȉȅȋǾ ȈȉǾ ǺǹȀǿȉȇǹȀǿȃǾ 
ǹȃȉȅȋǾ ȈȉǾȃ ȅȆȉȅȋǿȃǾ 
ǹȃȉȅȋǾ ȈȉǾȃ ȃȅǺȅǺǿȅȀǿȃǾ 
ǹȃȉȅȋǾ ȈȉǾȃ ȅ129 
 



Ϯϭ 
 

ȆȓȞĮțĮȢ 7: ȉȠ İȓįȠȢ ĲȦȞ įȠțȚȝĮıȚȫȞ (47 ıȣȞȠȜȚțȐ) țĮȚ ĲĮ ĮȞĲȓıĲȠȚȤĮ 

ȣʌȠıĲȡȫȝĮĲĮ ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȞĲĮȚ ıĲȘȞ țȐȡĲĮ ID-Gȃ 

 

ȊȆȅȈȉȇȍȂǹȉǹ ǼǿǻȅȈ ǺǿȅȋǾȂǿȀȍȃ ǻȅȀǿȂǹȈǿȍȃ 
ALA-PHE-PRO ǹȇȊȁǹȂǿǻǾ 

ǼȞȗȣȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ (29 ıȣȞȠȜȚțȐ) 
 

ĭȍȈĭǹȉǿǻȊȁȅ-ǿȃȅȈǿȉȅȁǾ 
Ǻ-īǹȁǹȀȉȅȈǿǻǾ 
ȆȊȇȇȅīȁȅȊȉǹȂǿȀǾ-Ǻ-
ȃǹĭĬȊȁǹȂǿȃǾ 
Ǻ-ȃ-ǹȀǼȉȊȁ-īȁȊȀȅǽǹȂǿȃǾ 
īȁȅȊȉǹȂǿȀȅ 
ī-īȁȅȊȉǹȂȊȁ-ȉȇǹȃȈĭǼȇǹȈǾ 
Ǻ-īȁȊȀȅȈǿǻǾ 
Ǻ-ȄȊȁȅȈǿǻǾ 
ǹȁǹȃǿȃǾ 
ȆȇȅȁǿȃǾ 
ȁǿȆǹȈǾ 
ȉȊȇȅȈǿȃǾ 
ȂǹȁȅȃǿȀȅ 
5-ȀǼȉȅ-īȁȊȀȅȃǿȀȅ 
ȁǹȀȉǿȀȅ (ǻȊȅ ȉǼȈȉ) 
ǹ-īȁȊȀȅȈǿǻǾ 
ȈȅȊȀȀǿȃǿȀȅ 
Ǻ-ȃ-ǹȀǼȉȊȁ-īǹȁǹȀȉȅǽǹȂǿȃǾ 
ǹ-īǹȁǹȀȉȅȈǿǻǾ 
ĭȍȈĭȅȇǿȀȅ 
īȁȊȀǿȃǾ 
ǿȈȉǿǻǿȃǾ, 
ȀȅȊȂǹȇǿȀȅ 
Ǻ-īȁȊȀȅȊȇȅȃǿǻǾ 
L-ȂǹȁǿȀȅ 
GLU-GLY-ARG-ǹȇȊȁǹȂǿǻǾ 
ȀǿȉȇǿȀȅ 
ǹǻȅȃǿȉȅȁǾ 

ǻȠțȚȝĮıȓİȢ ȗȪȝȦıȘȢ (12 ıȣȞȠȜȚțȐ) 

L-ǹȇǹǺǿȉȅȁǾ 
D-ȀǼȁȁȅǺǿȅǽǾ 
D-ȂǹȁȉȅǽǾ 
D-ȂǹȃǿȉȅȁǾ 
D-īȁȊȀȅǽǾ 
D-ȂǹȃȃȅǽǾ 
D-ȈȅȇǺǿȉȅȁǾ 
ȈǹȀȋǹȇȅǽǾ 
D-ȉǹīǹȉȅǽǾ 
D-ȉȇǼȋǹȁȅǽǾ 
ȆǹȁǹȉǿȃȅǽǾ 
ȅȇȃǿĬǿȃǾ ǻȠțȚȝĮıȓİȢ ĮʌȠțĮȡȕȠȟȣȜȓȦıȘȢ (2 ıȣȞȠȜȚțȐ) ȁȊȈǿȃǾ 
ȅȊȇǼǹȈǾ 

ǱȜȜİȢ ȕȚȠȤȘȝȚțȑȢ įȠțȚȝĮıȓİȢ (4 ıȣȞȠȜȚțȐ) ǹȃȉȅȋǾ ȈȉǾȃ 0129 
ǼLLMAN 
ȋȇǾȈǾ H2S 

 



ϮϮ 
 

ȈțȠʌȩȢ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ 

 

ǵʌȦȢ ʌȡȠĮȞĮĳȑȡșȘțİ, Ș ĮʌȩįȠıȘ ĲȩıȠ ĲȠȣ Phoenix, ȩıȠ țĮȚ ĲȠȣ Vitek 2 ȖȚĮ 

ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ įȚĮĳȩȡȦȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ ȑȤİȚ ȒįȘ ĮȟȚȠȜȠȖȘșİȓ ıİ ȝȓĮ 

ʌȜȘșȫȡĮ İȡȖĮıȚȫȞ Įʌȩ ȠȜȩțȜȘȡȠ ĲȠȞ țȩıȝȠ, ȠȚ ȠʌȠȓİȢ ıȣȤȞȐ țĮĲĮȜȒȖȠȣȞ ıİ 

ĮȞĲȚțȡȠȣȩȝİȞĮ ĮʌȠĲİȜȑıȝĮĲĮ Ȓ, ĲȠȣȜȐȤȚıĲȠȞ, ıİ İȣȡȑȦȢ țȣȝĮȚȞȩȝİȞĮ ʌȠıȠıĲȐ 

İʌȚĲȣȤȓĮȢ ȖȚĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ. ȀȐĲȚ ĲȑĲȠȚȠ, ȦıĲȩıȠ, ȝʌȠȡİȓ ȞĮ șİȦȡȘșİȓ 

ĮțȩȝĮ țĮȚ ĮȞĮȝİȞȩȝİȞȠ, įİįȠȝȑȞȠȣ ĲȠȣ įȚĮĳȠȡİĲȚțȠȪ ıȤİįȚĮıȝȠȪ ĲȦȞ ȝİȜİĲȫȞ 

ȦȢ ʌȡȠȢ ĲȠ ȣʌȩ ĮȟȚȠȜȩȖȘıȘ ıȪıĲȘȝĮ, ĲȠ İȓįȠȢ ĲȘȢ ȝİșȩįȠȣ ĮȞĮĳȠȡȐȢ țĮȚ ĲĮ 

İȓįȘ ĲȦȞ ȕĮțĲȘȡȓȦȞ ʌȠȣ İȜȑȖȤȠȞĲĮȚ. ȅ ĮȞĮȖȞȫıĲȘȢ șĮ ʌȡȑʌİȚ, İʌȠȝȑȞȦȢ, ȞĮ 

İȓȞĮȚ ȚįȚĮȓĲİȡĮ ʌȡȠıİțĲȚțȩȢ įȚĮȕȐȗȠȞĲĮȢ ĲĮ ıȣȝʌİȡȐıȝĮĲĮ ĲȦȞ ıȣȖȖȡĮĳȑȦȞ 

țĮȚ ȞĮ ȝİȜİĲȐİȚ țȡȚĲȚțȐ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ ȐȡșȡȦȞ ıİ ıȤȑıȘ ȝİ ĲĮ ȣȜȚțȐ țĮȚ 

ĲȚȢ ȝİșȩįȠȣȢ ʌȠȣ ȑȤȠȣȞ țĮĲĮȖȡĮĳİȓ.  

Ǿ ȝİĲĮ-ĮȞȐȜȣıȘ ȦȢ ıĲĮĲȚıĲȚțȩ İȡȖĮȜİȓȠ ıȪȞșİıȘȢ ĮȞİȟȐȡĲȘĲȦȞ ȝİȜİĲȫȞ ʌȠȣ 

ĮĳȠȡȠȪȞ ıĲȠ ȓįȚȠ șȑȝĮ įİȞ İȓȞĮȚ, ĮțȩȝĮ, İȣȡȑȦȢ įȚĮįİįȠȝȑȞȘ ıĲȠȞ ĲȠȝȑĮ ĲȘȢ 

ǼȡȖĮıĲȘȡȚĮțȒȢ ȂȚțȡȠȕȚȠȜȠȖȓĮȢ. ǹȞ țĮȚ ȣʌȐȡȤİȚ ʌȜȘșȫȡĮ įȘȝȠıȚİȪıİȦȞ ʌȐȞȦ 

ıĲȘȞ ĮʌȩįȠıȘ įȚĮĳȩȡȦȞ İȝʌȠȡȚțȐ įȚĮșȑıȚȝȦȞ ȝȚțȡȠȕȚȠȜȠȖȚțȫȞ ıȣıĲȘȝȐĲȦȞ, 

ĲİȤȞȚțȫȞ țĮȚ ĮȞĲȚįȡĮıĲȘȡȓȦȞ, ıʌȐȞȚĮ İȝĳĮȞȓȗȠȞĲĮȚ ıĲȘ ȕȚȕȜȚȠȖȡĮĳȓĮ ȝİĲĮ-

ĮȞĮȜȪıİȚȢ ʌȠȣ ȞĮ İʌȚȤİȚȡȠȪȞ ĲȠ ıȣȖțİȡĮıȝȩ ĲȦȞ İĲİȡȩțȜȘĲȦȞ ıȣȝʌİȡĮıȝȐĲȦȞ 

ʌȠȣ ʌȡȠțȪʌĲȠȣȞ Įʌȩ ĲȚȢ ȝİȜȑĲİȢ ĮȣĲȑȢ. ȂİĲĮ-ĮȞȐȜȣıȘ įİȞ ȑȤİȚ ȝȑȤȡȚ ıĲȚȖȝȒȢ 

ʌȡĮȖȝĮĲȠʌȠȚȘșİȓ ȠȪĲİ țĮȚ ȖȚĮ ĲĮ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ȝȚțȡȠȕȚȠȜȠȖȚțȐ 

ıȣıĲȒȝĮĲĮ, Phoenix țĮȚ Vitek 2, ʌȠȣ ĲȣȖȤȐȞȠȣȞ İȣȡİȓĮȢ ĮʌȠįȠȤȒȢ ıĲĮ 

ȂȚțȡȠȕȚȠȜȠȖȚțȐ, İȡİȣȞȘĲȚțȐ țĮȚ țȜȚȞȚțȐ, ǼȡȖĮıĲȒȡȚĮ. 

Ȃİ ĲȠ įİįȠȝȑȞȠ ĮȣĲȩ Ș ʌĮȡȠȪıĮ ȝİĲĮ-ĮȞȐȜȣıȘ, İıĲȚȐȗȠȞĲĮȢ ıĲĮ gram 

ĮȡȞȘĲȚțȐ țĮȚ gram șİĲȚțȐ İȓįȘ, ĮʌȠĲȑȜİıİ ȝȓĮ ʌȡȠıʌȐșİȚĮ ʌȠıȠĲȚțȒȢ ıȪȞșİıȘȢ 

ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ ȩȜȦȞ ĲȦȞ įȘȝȠıȚİȣȝȑȞȦȞ İȡȖĮıȚȫȞ ʌȠȣ ȑȤȠȣȞ 

ĮȟȚȠȜȠȖȒıİȚ ĲȘȞ ȚțĮȞȩĲȘĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ Phoenix Ȓ/țĮȚ ĲȠȣ Vitek 2. 

ȈțȠʌȩȢ ĲȘȢ ȝİȜȑĲȘȢ ȒĲĮȞ ȞĮ İțĲȚȝȘșİȓ, ĲİȜȚțȐ, țĮȚ ȞĮ ıȣȖțȡȚșİȓ Ș ĮțȡȓȕİȚĮ ĲȦȞ 

įȪȠ ıȣıĲȘȝȐĲȦȞ, ȫıĲİ ȞĮ įȚĮȜİȣțĮȞșȠȪȞ ȠȚ ĮȞĲȚĳȐıİȚȢ ĲȘȢ ȕȚȕȜȚȠȖȡĮĳȓĮȢ țĮȚ 

ȞĮ ʌȡȠțȪȥȠȣȞ ıĲȑȡİĮ ıȣȝʌİȡȐıȝĮĲĮ.  



Ϯϯ 
 

ȊȁǿȀȅ Ȁǹǿ ȂǼĬȅǻȅǿ 

 

ȈĲȡĮĲȘȖȚțȒ ĮȞĮȗȒĲȘıȘȢ ĲȦȞ ȝİȜİĲȫȞ 

 

Ǿ ıȣıĲȘȝĮĲȚțȒ ĮȞĮȗȒĲȘıȘ ĲȦȞ ȝİȜİĲȫȞ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ȘȜİțĲȡȠȞȚțȐ 

ȝȑıȦ ĲȘȢ ȕȚȕȜȚȠȖȡĮĳȚțȒȢ ȕȐıȘȢ įİįȠȝȑȞȦȞ MEDLINE ȝİ țĮĲĮȜȘțĲȚțȒ 

ȘȝİȡȠȝȘȞȓĮ ĲȘȞ 30Ș ȅțĲȦȕȡȓȠȣ 2010. īȚĮ ĲȘȞ ĮȞĮȗȒĲȘıȘ ȤȡȘıȚȝȠʌȠȚȒșȘțİ Ș 

ĳȡȐıȘ-țȜİȚįȓ « [Phoenix OR Vitek] AND identification». ǻİȞ İĲȑșȘ țĮȞȑȞĮȢ 

ȖȜȦııȚțȩȢ ʌİȡȚȠȡȚıȝȩȢ, İȞȫ, İʌȚʌȜȑȠȞ, İȜȑȖȤșȘțĮȞ țĮȚ ȠȚ ȕȚȕȜȚȠȖȡĮĳȚțȑȢ 

ĮȞĮĳȠȡȑȢ ȩȜȦȞ ĲȦȞ İʌȚȜȑȟȚȝȦȞ ȝİȜİĲȫȞ.  

 

ǼʌȚȜȑȟȚȝİȢ ȝİȜȑĲİȢ țĮȚ țĮĲĮȖȡĮĳȒ ĲȦȞ įİįȠȝȑȞȦȞ 

 

ȍȢ İʌȚȜȑȟȚȝİȢ ȖȚĮ ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ șİȦȡȒșȘțĮȞ ȠȚ ȝİȜȑĲİȢ ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ 

ĲȘȞ ȚțĮȞȩĲȘĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȦȞ gram șİĲȚțȫȞ țĮȚ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ 

Įʌȩ ĲȠ Phoenix, ĲȠ Vitek 2 Ȓ țĮȚ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ ĲĮȣĲȩȤȡȠȞĮ, ĮȞĮĳȑȡȠȞĲĮȢ 

ȝİ ıĮĳȒȞİȚĮ ĲȘ ȤȡȒıȘ ȝȚĮȢ ȝİșȩįȠȣ ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘ ıȪȖțȡȚıȘ ĲȦȞ 

ĮʌȠĲİȜİıȝȐĲȦȞ.  

ȀĮĲȐ ĲȘȞ İʌȚȜȠȖȒ ĲȦȞ ȝİȜİĲȫȞ țĮȚ ĲȘȞ İȟĮȖȦȖȒ ĲȦȞ ĮȞĲȓıĲȠȚȤȦȞ įİįȠȝȑȞȦȞ 

ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ ĲĮ ĮțȩȜȠȣșĮ țȡȚĲȒȡȚĮ ĮʌȠțȜİȚıȝȠȪ: 

1) Ǿ ıȣȖțİțȡȚȝȑȞȘ ȝİĲĮ-ĮȞȐȜȣıȘ İıĲȓĮıİ ıĲĮ țȠȚȞȐ ĮİȡȩȕȚĮ țĮȚ įȣȞȘĲȚțȐ 

ĮȞĮİȡȩȕȚĮ ʌĮșȠȖȩȞĮ, ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ȠʌȠȓȦȞ ȤȡȘıȚȝİȪȠȣȞ ĲĮ 

ʌȐȞİȜ ĲȠȣ Phoenix ȖȚĮ gram șİĲȚțȠȪȢ țȩțțȠȣȢ, gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ țĮȚ 

ıĲȡİʌĲȠțȩțțȠȣȢ, țĮșȫȢ İʌȓıȘȢ țĮȚ ȠȚ ĲĮȣĲȠʌȠȚȘĲȚțȑȢ țȐȡĲİȢ ĳșȠȡȚıȝȠȪ țĮȚ 

ȤȡȦȝĮĲȠȝİĲȡȓĮȢ ĲȠȣ Vitek 2 ȖȚĮ gram șİĲȚțȠȪȢ țȩțțȠȣȢ (ID-GPC țĮȚ ID-

GP, ĮȞĲȓıĲȠȚȤĮ) țĮȚ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ (ID-GNB țĮȚ ID-GB, 

ĮȞĲȓıĲȠȚȤĮ). ȅȚ ȝİȜȑĲİȢ ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ ĲȚȢ țȐȡĲİȢ NH (ȖȚĮ İȓįȘ 

Neisseria spp țĮȚ Haemophilus spp), ANC (ȖȚĮ ĮȞĮİȡȩȕȚĮ țĮȚ 

țȠȡȣȞȠȕĮțĲȒȡȚĮ), ID-YST țĮȚ YST (ȖȚĮ ȝȪțȘĲİȢ) ĲȠȣ Vitek 2 įİȞ 

ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ.  

2)  ȉȩıȠ ĲȠ ıȪıĲȘȝĮ Phoenix, ȩıȠ țĮȚ ĲȠ Vitek 2 İȓȞĮȚ ıȤİįȚĮıȝȑȞĮ ȖȚĮ ȞĮ 

İȞȠĳșĮȜȝȓȗȠȞĲĮȚ ȝİ ȝİȝȠȞȦȝȑȞİȢ ĮʌȠȚțȓİȢ Įʌȩ ıĲİȡİȐ șȡİʌĲȚțȐ ȝȑıĮ. ȅȚ 

ȝİȜȑĲİȢ ıĲȚȢ ȠʌȠȓİȢ Ƞ İȞȠĳșĮȜȝȚıȝȩȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ ȖȚȞȩĲĮȞ ĮʌİȣșİȓĮȢ 



Ϯϰ 
 

Įʌȩ ȗȦȝȠȪȢ șİĲȚțȫȞ ĮȚȝȠțĮȜȜȚİȡȖİȚȫȞ ĮʌȠțȜİȓıĲȘțĮȞ Įʌȩ ĲȘ ȝİĲĮ-

ĮȞȐȜȣıȘ.  

3) ȈȣȖțİȞĲȡȫșȘțĮȞ įİįȠȝȑȞĮ ʌȠȣ ĮĳȠȡȠȪıĮȞ ȝȩȞȠ ıİ țȜȚȞȚțȐ ıĲİȜȑȤȘ. 

ǹʌȠĲİȜȑıȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ʌȠȣ ʌĮȡȑȤȠȞĲĮȞ Įʌȩ ĲȚȢ İʌȚȜİȖȝȑȞİȢ ȝİȜȑĲİȢ 

țĮȚ ĮȞĲȚıĲȠȚȤȠȪıĮȞ ıİ ıĲİȜȑȤȘ ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ, ȗȦȚțȒȢ Ȓ ȝȘ 

ĮʌȠıĮĳȘȞȚıȝȑȞȘȢ ʌȡȠȑȜİȣıȘȢ įİ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ. 

4) ǹʌȩ țȐșİ İʌȚȜİȖȝȑȞȘ ȝİȜȑĲȘ İȟĮȚȡȑșȘțĮȞ İʌȓıȘȢ țĮȚ ĮʌȠĲİȜȑıȝĮĲĮ ʌȠȣ 

ĮĳȠȡȠȪıĮȞ ıĲİȜȑȤȘ İȚįȫȞ ʌȠȣ įİȞ ıȣȝʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ ıĲȘ ȕȐıȘ 

įİįȠȝȑȞȦȞ ĲȠȣ ȣʌȩ ĮȟȚȠȜȩȖȘıȘ ıȣıĲȒȝĮĲȠȢ. 

5) ȉȑȜȠȢ, İȟĮȚȡȑșȘțĮȞ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ʌȡȩĲȣʌȦȞ ıĲİȜİȤȫȞ, ȫıĲİ ȞĮ 

ĮʌȠțȜİȚıĲİȓ Ș ĮȞĮʌȩĳİȣțĲȘ ĮȜȜȘȜİʌȚțȐȜȣȥȘ țĮȚ İʌĮȞȐȜȘȥȒ ĲȠȣȢ ȝİĲĮȟȪ 

ĲȦȞ ȝİȜİĲȫȞ.  

ȉĮ įİįȠȝȑȞĮ ıȣȜȜȑȤșȘțĮȞ ȟİȤȦȡȚıĲȐ ȖȚĮ ĲȠ ıȣȞȠȜȚțȩ ĮȡȚșȝȩ ıĲİȜİȤȫȞ ĲȘȢ 

țȐșİ ȝİȜȑĲȘȢ, ȖȚĮ ĲĮ gram șİĲȚțȐ țĮȚ ĲĮ gram ĮȡȞȘĲȚțȐ, ĲĮ ıĲİȜȑȤȘ 

Staphylococcus aureus, ĲȠȣȢ țȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȪȢ ıĲĮĳȣȜȠțȩțțȠȣȢ 

(CoNS), ĲȠȣȢ ıĲȡİʌĲȠțȩțțȠȣȢ țĮȚ İȞĲİȡȠțȩțțȠȣȢ țĮȚ ĲȑȜȠȢ ĲĮ ȗȣȝȦĲȚțȐ țĮȚ 

ĮȗȣȝȦĲȚțȐ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ. ǼʌȚʌȡȩıșİĲĮ, ȖȚĮ țȐșİ ȝİȜȑĲȘ 

țĮĲĮȖȡȐĳȘțĮȞ: ĲȠ ȩȞȠȝĮ ĲȠȣ ʌȡȫĲȠȣ ıȣȖȖȡĮĳȑĮ, Ș ȤȡȠȞȠȜȠȖȓĮ įȘȝȠıȓİȣıȘȢ, 

Ĳo İȓįȠȢ ĲȘȢ ȝİșȩįȠȣ ĮȞĮĳȠȡȐȢ ʌȠȣ ȤȡȘıȚȝȠʌȠȚȒșȘțİ, ĲȠ İȓįȠȢ ĲȘȢ țȐȡĲĮȢ ʌȠȣ 

ĮȟȚȠȜȠȖȒșȘțİ (ĳșȠȡȚıȝȠȪ Ȓ ȤȡȦȝĮĲȠȝİĲȡȓĮȢ) ıĲȘȞ ʌİȡȓʌĲȦıȘ ĲȠȣ Vitek 2, ĲĮ 

İȓįȘ țĮȚ ĲĮ ȖȑȞȘ ıĲĮ ȠʌȠȓĮ ĮȞȒțĮȞ ĲĮ ıĲİȜȑȤȘ ʌȠȣ İȟİĲȐıĲȘțĮȞ țĮȚ ĲȑȜȠȢ ȠȚ 

ĮȞĮȜȠȖȓİȢ (İʌȓ ĲȠȣ ıȣȞȩȜȠȣ ĲȦȞ ıĲİȜİȤȫȞ țȐșİ ȝİȜȑĲȘȢ) ĲȦȞ gram șİĲȚțȫȞ, 

ĲȦȞ gram ĮȡȞȘĲȚțȫȞ, ĲȦȞ ıĲİȜİȤȫȞ S. aureus țĮȚ CoNS, ĲȦȞ ıĲȡİʌĲȠțȩțțȦȞ, 

ĲȦȞ İȞĲİȡȠțȩțțȦȞ țĮȚ, ĲȑȜȠȢ, ĲȦȞ ȗȣȝȦĲȚțȫȞ țĮȚ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram 

ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ.  

 

ȅȡȚıȝȠȓ 

 

ȉȠ ıȪıĲȘȝĮ Phoenix ʌĮȡȑȤİȚ ĮʌȠĲȑȜİıȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ȩĲĮȞ ȑȞĮ İȓįȠȢ Ȓ 

ȠȝȐįĮ İȚįȫȞ ĮȞĮȖȞȦȡȓȗİĲĮȚ ıİ ȝİȖĮȜȪĲİȡȠ ĲȠȣ 90% İʌȓʌİįȠ İȝʌȚıĲȠıȪȞȘȢ. īȚĮ 

ĲȠ Vitek 2 Ș ĮȞĲȓıĲȠȚȤȘ ĲȚȝȒ İȝʌȚıĲȠıȪȞȘȢ İțĳȡȐȗİĲĮȚ ȝİ İʌĲȐ įȚĮĳȠȡİĲȚțȑȢ 

țĮĲȘȖȠȡȓİȢ ĮʌȠĲİȜİıȝȐĲȦȞ: ȐȡȚıĲİȢ, ʌȠȜȪ țĮȜȑȢ, țĮȜȑȢ, ĮʌȠįİțĲȑȢ 

ĲĮȣĲȠʌȠȚȒıİȚȢ (ıĲȚȢ ȠʌȠȓİȢ ʌĮȡȑȤİĲĮȚ ȝȩȞȠ ȑȞĮ ĮʌȠĲȑȜİıȝĮ ĲĮȣĲȠʌȠȓȘıȘȢ), 

ĲĮȣĲȠʌȠȚȒıİȚȢ ȤĮȝȘȜȒȢ įȚȐțȡȚıȘȢ ȝİĲĮȟȪ İȚįȫȞ (ʌȡȠĲİȓȞȠȞĲĮȚ įȪȠ Ȓ 



Ϯϱ 
 

ʌİȡȚııȩĲİȡĮ İȓįȘ țĮȚ ĲȠ ıȪıĲȘȝĮ ıȣȞȚıĲȐ ıȣȝʌȜȘȡȦȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ ȖȚĮ ȞĮ 

ȠȡȚıĲȚțȠʌȠȚȘșİȓ Ș ĲĮȣĲȠʌȠȓȘıȘ), ĮțĮșȩȡȚıĲİȢ ĲĮȣĲȠʌȠȚȒıİȚȢ țĮȚ ȝȘ 

ĲĮȣĲȠʌȠȚȒıİȚȢ.  

Ȃİ ȕȐıȘ ĲĮ ʌĮȡĮʌȐȞȦ țȐșİ ĮʌȠĲȑȜİıȝĮ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 

2 (ıİ ıȪȖțȡȚıȘ ȝİ ĲȘ ȝȑșȠįȠ ĮȞĮĳȠȡȐȢ țȐșİ ȝİȜȑĲȘȢ) ȤĮȡĮțĲȘȡȓıĲȘțİ ȦȢ İȟȒȢ: 

(i) ıȦıĲȒ ĲĮȣĲȠʌȠȓȘıȘ ıİ İʌȓʌİįȠ İȓįȠȣȢ Ȓ/țĮȚ ȖȑȞȠȣȢ. īȚĮ ĲȠ Phoenix, ıȦıĲȒ 

ĲĮȣĲȠʌȠȓȘıȘ ȒĲĮȞ țȐșİ ĮʌȠĲȑȜİıȝĮ ıȪȝĳȦȞȠ ȝİ ĲȘ ȝȑșȠįȠ ĮȞĮĳȠȡȐȢ ıİ 

İʌȓʌİįȠ İȓįȠȣȢ Ȓ/țĮȚ ȖȑȞȠȣȢ. ǹȞĲȓıĲȠȚȤĮ, ȖȚĮ ĲȠ Vitek 2 ıȦıĲȒ ȤĮȡĮțĲȘȡȓıĲȘțİ 

țȐșİ ȐȡȚıĲȘ/ʌȠȜȪ țĮȜȒ/țĮȜȒ/ĮʌȠįİțĲȒ ĲĮȣĲȠʌȠȓȘıȘ ıȪȝĳȦȞȘ ȝİ ĲȘ ȝȑșȠįȠ 

ĮȞĮĳȠȡȐȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ Ȓ/țĮȚ ȖȑȞȠȣȢ. ȀȐșİ ĮʌȠĲȑȜİıȝĮ ȤĮȝȘȜȒȢ 

įȚȐțȡȚıȘȢ ĲȠȣ Vitek 2 ȝİĲĮȟȪ İȚįȫȞ ĲȠȣ ıȦıĲȠȪ ȖȑȞȠȣȢ (İȓĲİ ıȣȝʌİȡȚȜȐȝȕĮȞİ 

İȓĲİ ȩȤȚ ĲȠ ıȦıĲȩ İȓįȠȢ) șİȦȡȒșȘțİ ıȦıĲȒ ĲĮȣĲȠʌȠȓȘıȘ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ. (ii) 

ȜĮȞșĮıȝȑȞȘ ĲĮȣĲȠʌȠȓȘıȘ. īȚĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ ȜĮȞșĮıȝȑȞȘ ĲĮȣĲȠʌȠȓȘıȘ 

șİȦȡȒșȘțİ țȐșİ ĮʌȠĲȑȜİıȝĮ ĲĮȣĲȠʌȠȓȘıȘȢ įȚĮĳȠȡİĲȚțȩ Įʌȩ ĮȣĲȩ ĲȘȢ ȝİșȩįȠȣ 

ĮȞĮĳȠȡȐȢ ıĲĮ İʌȓʌİįĮ İȓįȠȣȢ țĮȚ ȖȑȞȠȣȢ. (iii) ȝȘ ĲĮȣĲȠʌȠȓȘıȘ. Ǿ țĮĲȘȖȠȡȓĮ 

ĮȣĲȒ ıȣȝʌİȡȚȑȜĮȕİ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ įȪȠ ıȣıĲȘȝȐĲȦȞ ʌȠȣ įİȞ ʌĮȡİȓȤĮȞ 

țĮȝȓĮ ĲĮȣĲȠʌȠȓȘıȘ, țĮșȫȢ İʌȓıȘȢ țĮȚ ĲȚȢ ĮțĮșȩȡȚıĲİȢ ĲĮȣĲȠʌȠȚȒıİȚȢ ĲȠȣ Vitek 

2. Ȃİ ıțȠʌȩ ĲȠȞ țĮșȠȡȚıȝȩ İȞȩȢ ȟİțȐșĮȡȠȣ ʌȜĮȚıȓȠȣ İȡȖĮıȓĮȢ 

ıȦıĲȫȞ/ȜĮȞșĮıȝȑȞȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, ȠȚ țĮĲȘȖȠȡȓİȢ ĲȦȞ ȜĮȞșĮıȝȑȞȦȞ țĮȚ ȝȘ 

ĲĮȣĲȠʌȠȚȒıİȦȞ İȞȫșȘțĮȞ ȖȚĮ ĲȠȣȢ ıțȠʌȠȪȢ ĲȘȢ ʌĮȡȠȪıĮȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ. 

ǹȟȓȗİȚ ȞĮ ıȘȝİȚȦșİȓ ȩĲȚ ȖȚĮ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ȤĮȝȘȜȒȢ įȚȐțȡȚıȘȢ ĲȠȣ Vitek 2 

ıĲĮ ȠʌȠȓĮ ıȣȝʌİȡȚȜĮȝȕĮȞȩĲĮȞ ĲȠ ıȦıĲȩ ĮȞȐȝİıĮ ıĲĮ ʌȡȠĲİȚȞȩȝİȞĮ İȓįȘ 

ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ țĮȚ ȝȚĮ İȞĮȜȜĮțĲȚțȒ ĮȞȐȜȣıȘ, țĮĲĮȝİĲȡȫȞĲĮȢ ĲĮ 

ĮʌȠĲİȜȑıȝĮĲĮ ĮȣĲȐ ȦȢ ıȦıĲȑȢ ĲĮȣĲȠʌȠȚȒıİȚȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ. Ǿ ĮȞȐȜȣıȘ 

ĮȣĲȒ șİȦȡȒșȘțİ įİȣĲİȡİȪȠȣıĮ, įİįȠȝȑȞȠȣ ȩĲȚ ȠȚ ıȣȝʌȜȘȡȦȝĮĲȚțȑȢ įȠțȚȝĮıȓİȢ 

ʌȠȣ ĮʌĮȚĲȠȪȞĲĮȚ ȖȚĮ ĲȘȞ İʌȓȜȣıȘ ĲȑĲȠȚȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ țĮșȣıĲİȡȠȪȞ ıİ 

ıȘȝĮȞĲȚțȩ ȕĮșȝȩ ĲȘȞ ĲİȜȚțȒ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ĮȞĲȓıĲȠȚȤȦȞ ıĲİȜİȤȫȞ.  

 

ȈĲĮĲȚıĲȚțȒ ĮȞȐȜȣıȘ 

 

Ǿ ĮʌȩįȠıȘ ĲȦȞ įȪȠ ıȣıĲȘȝȐĲȦȞ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram șİĲȚțȫȞ țĮȚ 

gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ ʌȡȠıİȖȖȓıĲȘțİ ȝİ įȪȠ ȟİȤȦȡȚıĲȑȢ ĮȞĮȜȪıİȚȢ ʌȠȣ 

ʌȡĮȖȝĮĲȠʌȠȚȒșȘțĮȞ ıİ İʌȓʌİįȠ İȓįȠȣȢ țĮȚ ȖȑȞȠȣȢ.  



Ϯϲ 
 

ǺȐıİȚ ĲȦȞ įİįȠȝȑȞȦȞ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ 

(ȜĮȝȕȐȞȠȞĲĮȢ ȣʌȩȥȘ ĲĮ țȡȚĲȒȡȚĮ ĮʌȠțȜİȚıȝȠȪ), Įʌȩ țȐșİ ȝİȜȑĲȘ 

ȣʌȠȜȠȖȓıĲȘțĮȞ ĲĮ ʌȠıȠıĲȐ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ țĮȚ ȖȑȞȠȣȢ 

(ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ ʌȠȣ ĲĮȣĲȠʌȠȚȒșȘțĮȞ ıȦıĲȐ/ıȣȞȠȜȚțȩȢ ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ). 

ǼʌİȚįȒ ĲĮ ʌȠıȠıĲȐ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȕȡȑșȘțĮȞ ıȣȤȞȐ ȞĮ ʌȜȘıȚȐȗȠȣȞ Ȓ ȞĮ İȓȞĮȚ 

ȓıĮ ȝİ ĲȘ ȝȠȞȐįĮ, İĳĮȡȝȩıĲȘțİ Ƞ ȝİĲĮıȤȘȝĮĲȚıȝȩȢ ĲȠȣȢ ıĲȘȞ țȜȓȝĮțĮ ĲȦȞ 

ĲȩȟȦȞ ȘȝȚĲȩȞȠȣ, țĮĲȐ Freeman-Tukey (37). ȅ ȝİĲĮıȤȘȝĮĲȚıȝȩȢ ĮȣĲȩȢ 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȜȩȖȦ ĲȘȢ ĮʌȠĲİȜİıȝĮĲȚțȩĲȘĲȐȢ ĲȠȣ Įʌȩ ʌȜİȣȡȐȢ 

ıĲĮșİȡȠʌȠȓȘıȘȢ ĲȘȢ įȚĮțȪȝĮȞıȘȢ, ʌȠȣ ĮʌȠĲİȜİȓ ȝİȓȗȠȞ ʌȡȩȕȜȘȝĮ țĮĲȐ ĲȘ 

ȝİĲĮ-ĮȞȐȜȣıȘ ĲȦȞ ĮȞĮȜȠȖȚȫȞ (95). ǹțȠȜȠȪșȦȢ Ș ıȣȞȚıĲĮȝȑȞȘ ĲȦȞ 

ȝİĲĮıȤȘȝĮĲȚıȝȑȞȦȞ ʌȠıȠıĲȫȞ ȣʌȠȜȠȖȓıĲȘțİ ȝȑıȦ ȝȠȞĲȑȜȦȞ ĲȣȤĮȓȦȞ 

İʌȚįȡȐıİȦȞ. ȉĮ ıȣȞȠȜȚțȐ ʌȠıȠıĲȐ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ 

ĮȞȐıĲȡȠĳȠ ȝİĲĮıȤȘȝĮĲȚıȝȩ ĲȘȢ ıȣȞȚıĲĮȝȑȞȘȢ ĲȦȞ ȝİĲĮıȤȘȝĮĲȚıȝȑȞȦȞ 

ʌȠıȠıĲȫȞ. ǼțĲȩȢ Įʌȩ ĲȘ ıȣȞȠȜȚțȒ ĮȞȐȜȣıȘ, ʌȡĮȖȝĮĲȠʌȠȚȒșȘțĮȞ ȣʌȠ-

ĮȞĮȜȪıİȚȢ ȖȚĮ ĲĮ gram șİĲȚțȐ (ıĲİȜȑȤȘ S. aureus, țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ 

ıĲĮĳȣȜȠțȩțțȦȞ, ıĲȡİʌĲȠțȩțțȦȞ țĮȚ İȞĲİȡȠțȩțțȦȞ) țĮȚ gram ĮȡȞȘĲȚțȐ 

(ȗȣȝȦĲȚțȐ țĮȚ ĮȗȣȝȦĲȚțȐ) İȓįȘ. īȚĮ ĲȘ ıȪȖțȡȚıȘ ĲȘȢ ĮʌȩįȠıȘȢ ĲȦȞ 

ıȣıĲȘȝȐĲȦȞ ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȝȚĮ įȚʌĮȡĮȖȠȞĲȚțȒ ȝİșȠįȠȜȠȖȓĮ țĮĲȐȜȜȘȜȘ ȖȚĮ 

ȑȝȝİıİȢ ıȣȖțȡȓıİȚȢ. ǻİįȠȝȑȞȠȣ ȩĲȚ ĲĮ ʌȠıȠıĲȐ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲȠ 

Phoenix țĮȚ ĲȠ Vitek 2 İȓȞĮȚ ıĲȠȤĮıĲȚțȐ İȟĮȡĲȫȝİȞĮ țĮȚ Ș ıȣıȤȑĲȚıȘ įİ 

įȓȞİĲĮȚ ıĲȚȢ ĮȡȤȚțȑȢ ȝİȜȑĲİȢ, İĳĮȡȝȩıĲȘțİ ȑȞĮ țĮĲȐȜȜȘȜȠ ȝȠȞĲȑȜȠ 

įȚʌĮȡĮȖȠȞĲȚțȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ĲȣȤĮȓȦȞ İʌȚįȡȐıİȦȞ (94). Ǿ įȚʌĮȡĮȖȠȞĲȚțȒ 

ȝİĲĮ-ĮȞȐȜȣıȘ ȤȡȘıȚȝȠʌȠȚȒșȘțİ ıİ ȩȜİȢ ĲȚȢ ĮȞĮȜȪıİȚȢ, ıĲȚȢ ȠʌȠȓİȢ ȣʌȒȡȤĮȞ 

ĲȠȣȜȐȤȚıĲȠȞ ʌȑȞĲİ ȝİȜȑĲİȢ ʌȠȣ ıȣȞȑțȡȚȞĮȞ ȐȝİıĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ. Ǿ 

įȠțȚȝĮıȓĮ z-test ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȖȚĮ ȞĮ ıȣȖțȡȓȞİȚ ĲĮ ȩȡȖĮȞĮ ıĲȚȢ ȣʌȩȜȠȚʌİȢ 

ʌİȡȚʌĲȫıİȚȢ. ǼʌȚʌȡȩıșİĲĮ, ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ȟİȤȦȡȚıĲȒ ȝİĲĮ-ĮȞȐȜȣıȘ, ʌȠȣ 

ʌİȡȚȜȐȝȕĮȞİ ĮʌȠțȜİȚıĲȚțȐ ĲȚȢ ȝİȜȑĲİȢ ȐȝİıȘȢ ıȪȖțȡȚıȘȢ ĲȠȣ Phoenix țĮȚ ĲȠȣ 

Vitek 2. 

ȅȚ įȚĮĳȠȡȑȢ İȞĲȩȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ (ȝȠȡȚĮțȑȢ ȑȞĮȞĲȚ ıȣȝȕĮĲȚțȫȞ ȝİșȩįȦȞ 

ĮȞĮĳȠȡȐȢ, gram șİĲȚțȐ ȑȞĮȞĲȚ gram ĮȡȞȘĲȚțȫȞ ıĲİȜİȤȫȞ, ıĲİȜȑȤȘ S. aureus 

ȑȞĮȞĲȚ țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ ıĲİȜİȤȫȞ ıĲĮĳȣȜȠțȩțțȦȞ, ȗȣȝȦĲȚțȐ ȑȞĮȞĲȚ 

ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ıĲİȜİȤȫȞ țĮȚ ĳșȠȡȚȠȝİĲȡȚțȑȢ ȑȞĮȞĲȚ 

ȤȡȦȝĮĲȠȝİĲȡȚțȫȞ țĮȡĲȫȞ ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲȠ Vitek 2) İțĲȚȝȒșȘțĮȞ ȝİ ĲȘ 

ȕȠȒșİȚĮ ĲȦȞ z-test. 



Ϯϳ 
 

Ǿ ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘ ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȖȚĮ ȞĮ țĮșȠȡȓıİȚ ĲȘ ıȣıȤȑĲȚıȘ 

ȝİĲĮȟȪ ĲȠȣ (ȝİĲĮıȤȘȝĮĲȚıȝȑȞȠȣ ıĲȘȞ țȜȓȝĮțĮ ĲȦȞ ĲȩȟȦȞ ȘȝȚĲȩȞȠȣ) ʌȠıȠıĲȠȪ 

ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ țȐșİ ıȣıĲȒȝĮĲȠȢ țĮȚ ĲȦȞ ıȤİĲȚțȫȞ ıȣȤȞȠĲȒĲȦȞ ĲȦȞ 

gram șİĲȚțȫȞ, gram ĮȡȞȘĲȚțȫȞ ıĲİȜİȤȫȞ, ĲȦȞ ıĲİȜİȤȫȞ S aureus, ĲȦȞ 

țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ, ĲȦȞ İȞĲİȡȠțȩțțȦȞ, ĲȦȞ 

ıĲȡİʌĲȠțȩțțȦȞ, ĲȦȞ ȗȣȝȦĲȚțȫȞ țĮȚ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ İȚįȫȞ.  

ǲȜİȖȤȠȢ İĲİȡȠȖȑȞİȚĮȢ țĮȚ ıȣıĲȘȝĮĲȚțȠȪ ıĳȐȜȝĮĲȠȢ įȘȝȠıȓİȣıȘȢ: Ǿ 

İĲİȡȠȖȑȞİȚĮ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ 

ʌȠıȠĲȚțȠʌȠȚȒșȘțİ ȣʌȠȜȠȖȓȗȠȞĲĮȢ ĲȠ įİȓțĲȘ I2,  Ƞ ȠʌȠȓȠȢ ʌĮȓȡȞİȚ ĲȚȝȑȢ ʌȠȣ 

țȣȝĮȓȞȠȞĲĮȚ Įʌȩ 0% ȑȦȢ 100% țĮȚ İțĳȡȐȗİȚ ĲȠ ʌȠıȠıĲȩ ĲȘȢ ʌĮȡĮĲȘȡȠȪȝİȞȘȢ 

ȝİĲĮȕȜȘĲȩĲȘĲĮȢ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, ʌȠȣ ȠĳİȓȜİĲĮȚ ıİ ʌȡĮȖȝĮĲȚțȒ İĲİȡȠȖȑȞİȚĮ 

ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ. ȂȚĮ ĲȑĲȠȚĮ ȣʌĮȡțĲȒ İĲİȡȠȖȑȞİȚĮ ȝʌȠȡİȓ ȞĮ ȠĳİȓȜİĲĮȚ ıİ 

ȝȓĮ ʌȠȚțȚȜȓĮ ĮțĮșȩȡȚıĲȦȞ ʌĮȡĮȖȩȞĲȦȞ, ʌȠȣ įȚĮĳȑȡȠȣȞ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ. 

ȉȚȝȑȢ ĲȠȣ įİȓțĲȘ I2 Įʌȩ 0% ȑȦȢ 25% İȡȝȘȞİȪȠȞĲĮȚ ȦȢ ĮʌȠȣıȓĮ İĲİȡȠȖȑȞİȚĮȢ, 

ĲȚȝȑȢ Įʌȩ 25% ȑȦȢ 50% İȡȝȘȞİȪȠȞĲĮȚ ȦȢ ȝȑĲȡȚĮ İĲİȡȠȖȑȞİȚĮ, ĲȚȝȑȢ Įʌȩ 50% 

ȑȦȢ 75% İȡȝȘȞİȪȠȞĲĮȚ ȦȢ ȝİȖȐȜȘ İĲİȡȠȖȑȞİȚĮ țĮȚ ĲȚȝȑȢ Įʌȩ 75% ȑȦȢ 100% 

İȡȝȘȞİȪȠȞĲĮȚ ȦȢ ʌȠȜȪ ȝİȖȐȜȘ İĲİȡȠȖȑȞİȚĮ (49). 

ȉȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ ʌȡȠțȪʌĲİȚ Įʌȩ ĲȠ įȚĮĳȠȡİĲȚțȩ ĲȡȩʌȠ 

ʌȠȣ İȡİȣȞȘĲȑȢ, İțįȩĲİȢ țĮȚ ȐȜȜȠȚ ʌĮȡȐȖȠȞĲİȢ ȤİȚȡȓȗȠȞĲĮȚ ĲȚȢ ȝİȜȑĲİȢ ʌȠȣ 

țĮĲĮȖȡȐĳȠȣȞ șİĲȚțȐ țĮȚ įȚĮĳȠȡİĲȚțȐ ĮȣĲȑȢ ʌȠȣ țĮĲĮȖȡȐĳȠȣȞ ĮȡȞȘĲȚțȐ 

ĮʌȠĲİȜȑıȝĮĲĮ, ȝİ ʌȚșĮȞȒ İʌȓįȡĮıȘ ȝȚĮȢ ĲȑĲȠȚĮȢ ıĲȐıȘȢ ıĲȘ įȘȝȠıȚİȣȝȑȞȘ 

ȕȚȕȜȚȠȖȡĮĳȓĮ. ȈĲȘȞ ʌĮȡȠȪıĮ ȝİȜȑĲȘ ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ 

ȣʌȠȜȠȖȓıĲȘțİ ȝİ ĲȘ įȠțȚȝĮıȓĮ ıȣıȤİĲȓıİȦȢ ıİȚȡȐȢ ĲȠȣ Begg (8), ȝİ ĲȘ ȝȑșȠįȠ 

ʌĮȜȚȞįȡȩȝȘıȘȢ ĲȠȣ Egger (29) țĮȚ ȝİ ĲȘȞ ĮȞĲȓıĲȠȚȤȒ ĲȘȢ įȠțȚȝĮıȓĮ ĲȣȤĮȓȦȞ 

İʌȚįȡȐıİȦȞ ĲȦȞ Thompson țĮȚ Sharp (Ș ȠʌȠȓĮ țȡȓșȘțİ ĮʌĮȡĮȓĲȘĲȘ ȜȩȖȦ ĲȘȢ 

ʌĮȡȠȣıȓĮȢ İĲİȡȠȖȑȞİȚĮȢ) (104).  

ǹșȡȠȚıĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ: Ǿ ĮșȡȠȚıĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ ʌȡĮȖȝĮĲȠʌȠȚİȓ 

įȚĮįȠȤȚțȑȢ ȝİĲĮ-ĮȞĮȜȪıİȚȢ ʌȡȠıșȑĲȠȞĲĮȢ țȐșİ ĳȠȡȐ ȝȓĮ İʌȚʌȜȑȠȞ ȝİȜȑĲȘ ȝİ 

ȤȡȠȞȠȜȠȖȚțȒ ıİȚȡȐ. ȈțȠʌȩȢ ĲȘȢ İȓȞĮȚ ȞĮ ĮʌȠțĮȜȪȥİȚ ĲȠȞ ĲȡȩʌȠ ȝİ ĲȠȞ ȠʌȠȓȠ 

țȐșİ ȞȑĮ įȘȝȠıȓİȣıȘ, ʌȠȣ İȝĳĮȞȓȗİĲĮȚ ıĲȘ ȕȚȕȜȚȠȖȡĮĳȓĮ, İʌȘȡİȐȗİȚ ĲȠ 

ıȣȞȠȜȚțȩ ĮʌȠĲȑȜİıȝĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ (62). ȈĲȘȞ ʌĮȡȠȪıĮ ȝİȜȑĲȘ, Ș 

ĮșȡȠȚıĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ ȖȚĮ ĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ıİ 

İʌȓʌİįȠ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2. ȂȚĮ 

įȠțȚȝĮıȓĮ ʌĮȜȚȞįȡȩȝȘıȘȢ ȖİȞȚțİȣȝȑȞȦȞ İȜĮȤȓıĲȦȞ ĲİĲȡĮȖȫȞȦȞ 



Ϯϴ 
 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȖȚĮ ȞĮ İțĲȚȝȒıİȚ ĲȘȞ İȟȑȜȚȟȘ (ĲȐıȘ) ĲȠȣ ȝİȖȑșȠȣȢ 

ĮʌȠĲİȜȑıȝĮĲȠȢ (ĲȠ ȠʌȠȓȠ ȒĲĮȞ ĲȠ ȝİĲĮıȤȘȝĮĲȚıȝȑȞȠ ıĲȘȞ țȜȓȝĮțĮ ĲȦȞ ĲȩȟȦȞ 

ȘȝȚĲȩȞȠȣ ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ) ıİ ıȣȞȐȡĲȘıȘ ȝİ ĲȠ ȤȡȩȞȠ, țĮșȫȢ 

țĮȚ ĲȠȞ ĲȡȩʌȠ ȝİ ĲȠȞ ȠʌȠȓȠ Ș ʌȡȫĲȘ ȝİȜȑĲȘ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțİ ıİ țȐșİ 

İʌȚȝȑȡȠȣȢ ĮȞȐȜȣıȘ İʌȘȡȑĮıİ ĲȠ ıȣȞȠȜȚțȩ ĮʌȠĲȑȜİıȝĮ ĲȘȢ ĮȞȐȜȣıȘȢ ĮȣĲȒȢ 

(țĮȚ ıĲȘȞ ʌİȡȓʌĲȦıȘ ĮȣĲȒ ȠȚ İțĲȚȝȒıİȚȢ ĮĳȠȡȠȪȞ ĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ĲȦȞ 

ıȣıĲȘȝȐĲȦȞ ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ) (4).  

ǵȜİȢ ȠȚ ıĲĮĲȚıĲȚțȑȢ ĮȞĮȜȪıİȚȢ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțĮȞ ȝİ ĲȠ ȜȠȖȚıȝȚțȩ STATA 

11.1 Intercooled (STATA Corp., College Station, TX, USA). ȉȠ İʌȓʌİįȠ ĲȘȢ 

ıĲĮĲȚıĲȚțȒȢ ıȘȝĮȞĲȚțȩĲȘĲĮȢ ȠȡȓıĲȘțİ ıĲȠ p<0,05 (İțĲȩȢ Įʌȩ ĲȘȞ ʌİȡȓʌĲȦıȘ 

ĲȠȣ ıȣıĲȘȝĮĲȚțȠȪ ıĳȐȜȝĮĲȠȢ įȘȝȠıȓİȣıȘȢ, ʌȠȣ ĲȑșȘțİ ıĲȠ p<0,1).



Ϯϵ 
 

AȆȅȉǼȁǼȈȂǹȉǹ 

 

ǼʌȚȜȑȟȚȝİȢ ȝİȜȑĲİȢ 

  

Ǿ ʌĮȡĮțȐĲȦ İȚțȩȞĮ ĮʌİȚțȠȞȓȗİȚ ĲȘ įȚĮįȚțĮıȓĮ İʌȚȜȠȖȒȢ ĲȦȞ ȝİȜİĲȫȞ ʌȠȣ 

ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ.  

ǼȚțȩȞĮ 6: ǹȜȖȩȡȚșȝȠȢ İʌȚȜȠȖȒȢ ĲȦȞ ȝİȜİĲȫȞ  

 
 



ϯϬ 
 

ǹʌȩ ĲĮ 624 ȐȡșȡĮ ʌȠȣ ʌȡȩİțȣȥĮȞ țĮĲȐ ĲȘȞ ĮȞĮȗȒĲȘıȘ 527 ȒĲĮȞ ȐıȤİĲĮ ȝİ 

ĲȠ șȑȝĮ ĲȘȢ ʌĮȡȠȪıĮȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ. ǹȞĮȜȣĲȚțȐ, İʌȡȩțİȚĲȠ ȖȚĮ ȝİȜȑĲİȢ ʌȠȣ 

ĮȟȚȠȜȠȖȠȪıĮȞ ĲȘȞ ĮʌȩįȠıȘ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2 ȦȢ ʌȡȠȢ ĲȠȞ 

ȑȜİȖȤȠ İȣĮȚıșȘıȓĮȢ ĲȦȞ ʌĮșȠȖȩȞȦȞ, ȝİȜȑĲİȢ ʌȠȣ ĮĳȠȡȠȪıĮȞ ĲȠ ıȪıĲȘȝĮ 

AutoȂicrobic system Ȓ ĲȠ ʌȡȫĲȘȢ ȖİȞȚȐȢ Vitek, ȝİȜȑĲİȢ ıĲȚȢ ȠʌȠȓİȢ ĲȠ Phoenix 

Ȓ ȠʌȠȚĮįȒʌȠĲİ Įʌȩ ĲȚȢ İțįȩıİȚȢ ĲȠȣ Vitek ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ ȖȚĮ ĲĮȣĲȠʌȠȓȘıȘ 

Ȓ ȑȜİȖȤȠ İȣĮȚıșȘıȓĮȢ ıĲİȜİȤȫȞ ȤȦȡȓȢ ȞĮ İʌȚȤİȚȡİȓĲĮȚ ĮȟȚȠȜȩȖȘıȘ ĲȘȢ ĮʌȩįȠıȒȢ 

ĲȠȣȢ (ʌ.Ȥ. İȞįȚĮĳȑȡȠȞĲĮ ʌİȡȚıĲĮĲȚțȐ, İʌȚįȘȝȚȠȜȠȖȚțȑȢ ȝİȜȑĲİȢ țȜʌ) țĮȚ ĲȑȜȠȢ 

ȝȘ-ȝȚțȡȠȕȚȠȜȠȖȚțȑȢ ȝİȜȑĲİȢ. ǹʌȩ ĲȚȢ ıȤİĲȚțȑȢ ȝİ ĲȠ șȑȝĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ 

ȝİȜȑĲİȢ, 13 ĮʌȠțȜİȓıĲȘțĮȞ İʌİȚįȒ ĮȟȚȠȜȠȖȠȪıĮȞ ĲȘȞ ĮʌȩįȠıȘ ĲȦȞ țĮȡĲȫȞ ID-

YST țĮȚ YST ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ȝȣțȒĲȦȞ (3, 14, 17, 45, 47, 68, 74, 77, 

85, 88, 96, 107, 109), ĲȡİȚȢ ȝİȜȑĲİȢ ĮʌȠțȜİȓıĲȘțĮȞ ȖȚĮĲȓ ĮȟȚȠȜȠȖȠȪıĮȞ ĲȘȞ 

ĮʌȩįȠıȘ ĲȘȢ țȐȡĲĮȢ NH ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ıĲİȜİȤȫȞ Neisseria spp țĮȚ 

Haemophilus spp (73, 92, 106), țĮȚ ĲȡİȚȢ ȝİȜȑĲİȢ ĮʌȠțȜİȓıĲȘțĮȞ ȖȚĮĲȓ 

ĮȟȚȠȜȠȖȠȪıĮȞ ĲȘȞ ĮʌȩįȠıȘ ĲȘȢ țȐȡĲĮȢ ANC ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĮȞĮİȡȠȕȓȦȞ 

țĮȚ țȠȡȣȞȠȕĮțĲȘȡȓȦȞ (10, 79, 93). ǼʌȚʌȜȑȠȞ, ȝȓĮ ȝİȜȑĲȘ įİ ıȣȝʌİȡȚȜȒĳșȘțİ 

ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ȖȚĮĲȓ ĮĳȠȡȠȪıİ ıĲİȜȑȤȘ ĮʌȠțȜİȚıĲȚțȐ ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ 

ʌȡȠȑȜİȣıȘȢ (35), ĲȑııİȡȚȢ ȝİȜȑĲİȢ ĮʌȠțȜİȓıĲȘțĮȞ ȖȚĮ ȜȩȖȠȣȢ țĮĲĮȖȡĮĳȒȢ ĲȦȞ 

ĮʌȠĲİȜİıȝȐĲȦȞ (ıȣȖțİțȡȚȝȑȞĮ, ȠȚ ȝİȜȑĲİȢ ıȣȝʌİȡȚȜȐȝȕĮȞĮȞ ĲȩıȠ țȜȚȞȚțȐ ȩıȠ 

țĮȚ ʌİȡȚȕĮȜȜȠȞĲȚțȐ Ȓ/țĮȚ ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ, ȤȦȡȓȢ ȞĮ țĮĲĮȖȡȐĳȠȞĲĮȚ ȟİȤȦȡȚıĲȐ 

ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ ıĲİȜİȤȫȞ įȚĮĳȠȡİĲȚțȒȢ ʌȡȠȑȜİȣıȘȢ) (30, 32, 102, 108) 

țĮȚ İȞȞȚȐ ȝİȜȑĲİȢ ĮʌȠțȜİȓıĲȘțĮȞ įİįȠȝȑȞȠȣ ȩĲȚ Ƞ İȞȠĳșĮȜȝȚıȝȩȢ ĲȠȣ Phoenix 

Ȓ ĲȠȣ Vitek 2 ȖȚȞȩĲĮȞ ĮʌİȣșİȓĮȢ Įʌȩ ȗȦȝȠȪȢ șİĲȚțȫȞ ĮȚȝȠțĮȜȜȚİȡȖİȚȫȞ (15, 20, 

21, 24, 57, 65, 70, 71, 89).  

ȉİȜȚțȐ, ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ıȣȝʌİȡȚȜȒĳșȘțĮȞ 29 ȐȡșȡĮ ʌȠȣ ʌĮȡİȓȤĮȞ 

ĮʌȠĲİȜȑıȝĮĲĮ ĮȟȚȠȜȩȖȘıȘȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Phoenix (12, 13, 18, 19, 22, 23, 

27, 28, 31, 33, 34, 36, 40, 48, 50, 53, 56, 60, 61, 63, 67, 72, 76, 78, 82, 87, 98, 

100, 101) țĮȚ 46 ȐȡșȡĮ ʌȠȣ ʌĮȡİȓȤĮȞ ĮʌȠĲİȜȑıȝĮĲĮ ĮȟȚȠȜȩȖȘıȘȢ ĲȠȣ 

ıȣıĲȒȝĮĲȠȢ Vitek 2 (1, 2, 6, 11, 13, 16, 23, 25, 28, 31, 36, 38, 39, 41-44, 46, 

51-55, 58-61, 63, 64, 66, 69, 75, 78, 80, 81, 83, 84, 86, 87, 90, 91, 97, 99, 103, 

110, 111) ȖȚĮ gram șİĲȚțȐ țĮȚ gram ĮȡȞȘĲȚțȐ țȜȚȞȚțȐ ıĲİȜȑȤȘ, ǲȞĲİțĮ Įʌȩ ĲĮ 

ȐȡșȡĮ ĮȣĲȐ ʌİȡȚȜȐȝȕĮȞĮȞ ȐȝİıȘ ıȪȖțȡȚıȘ ĲȦȞ įȪȠ ıȣıĲȘȝȐĲȦȞ (13, 23, 28, 

31, 36, 53, 60, 61, 63, 78, 87). 



ϯϭ 
 

ǹȞĮĳȠȡȚțȐ ȝİ ĲȠ Vitek 2, ĲĮ 46 ȐȡșȡĮ șİȦȡȒșȘțĮȞ ĲİȜȚțȐ ȦȢ 50 ȝİȜȑĲİȢ ȖȚĮ 

ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ, țĮșȫȢ ĲȑııİȡĮ Įʌȩ ĮȣĲȐ țĮĲĮȖȡȐĳȘțĮȞ ıĮȞ įȪȠ ȟİȤȦȡȚıĲȑȢ 

ȝİȜȑĲİȢ ĲȠ țĮșȑȞĮ: ıȣȖțİțȡȚȝȑȞĮ ĲȡȓĮ ȐȡșȡĮ ʌĮȡİȓȤĮȞ ĲĮȣĲȩȤȡȠȞĮ 

ĮʌȠĲİȜȑıȝĮĲĮ ĮȟȚȠȜȩȖȘıȘȢ țĮȡĲȫȞ ĳșȠȡȚıȝȠȪ țĮȚ ȤȡȦȝĮĲȠȝİĲȡȓĮȢ (2, 110, 

111) țĮȚ ıİ ȑȞĮ ȐȡșȡȠ ȤȡȘıȚȝȠʌȠȚȒșȘțİ ȝȠȡȚĮțȒ ȝȑșȠįȠȢ ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘȞ 

ĲĮȣĲȠʌȠȓȘıȘ ĲȠȣ S. aureus țĮȚ ĳĮȚȞȠĲȣʌȚțȒ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ CoNS 

(81). ǻȪȠ ȝİȜȑĲİȢ ʌȠȣ įİȞ ʌȡȠıįȚȩȡȚȗĮȞ ĲȠȞ ĲȪʌȠ ĲȘȢ ȣʌȩ ĮȟȚȠȜȩȖȘıȘ 

ĲĮȣĲȠʌȠȚȘĲȚțȒȢ țȐȡĲĮȢ ĲȠȣ Vitek 2 İȟĮȚȡȑșȘțĮȞ Įʌȩ ĲȚȢ ıȣȞĮĳİȓȢ ȣʌȠ-

ĮȞĮȜȪıİȚȢ (16, 75). 

ȈĲȠ ȆĮȡȐȡĲȘȝĮ ĳĮȓȞȠȞĲĮȚ ĲĮ ȤĮȡĮțĲȘȡȚıĲȚțȐ ĲȦȞ ȝİȜİĲȫȞ ʌȠȣ ĲİȜȚțȐ 

ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ. 

 

ȈȪȖțȡȚıȘ ȝİĲĮȟȪ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2 (between system 

analyses) 

OȚ ʌȓȞĮțİȢ 9, 10 țĮȚ 11 (ȖȚĮ ĲȘȞ İȞĮȜȜĮțĲȚțȒ ĮȞȐȜȣıȘ), țĮșȫȢ țĮȚ ȠȚ İȚțȩȞİȢ 

6 țĮȚ 7 įİȓȤȞȠȣȞ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıĲĮ İʌȓʌİįĮ İȓįȠȣȢ țĮȚ 

ȖȑȞȠȣȢ.  

Ǿ ıȣȞȠȜȚțȒ ĮȞȐȜȣıȘ, ȑįİȚȟİ ȝȚĮ ȠȡȚĮțȒ ȣʌİȡȠȤȒ ĲȠȣ Phoenix ıȣȖțȡȚĲȚțȐ ȝİ 

ĲȠ Vitek 2 ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (97,70% ȑȞĮȞĲȚ 95,20%, p=0.092), Ș ȠʌȠȓĮ 

țĮĲȑıĲȘ ȚıȤȣȡȩĲİȡȘ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ (92,51% ȑȞĮȞĲȚ 82,90 %, p=0.002). 

ȉȩıȠ ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ, ȩıȠ țĮȚ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ ĮȣĲȒ Ș ȣʌİȡȠȤȒ 

ʌİȡȚȠȡȓıĲȘțİ ıĲȚȢ ȝİȜȑĲİȢ ʌȠȣ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțĮȞ ȝİ ıȣȝȕĮĲȚțȑȢ ȝİșȩįȠȣȢ 

ĮȞĮĳȠȡȐȢ (p=0,045 țĮȚ p=0,00002, ĮȞĲȓıĲȠȚȤĮ), țĮșȫȢ İʌȓıȘȢ țĮȚ ȝİ ĲȚȢ 

ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ Vitek 2 (p=0,002 țĮȚ p=0,001, 

ĮȞĲȓıĲȠȚȤĮ). ȈĲȘ ıȣȞȠȜȚțȒ ĮȞȐȜȣıȘ, ĲȠ ıȪıĲȘȝĮ Phoenix İȓȤİ İʌȓıȘȢ țĮȜȪĲİȡȘ 

ĮʌȩįȠıȘ țĮȚ ȖȚĮ ĲĮ gram șİĲȚțȐ (93,60% ȑȞĮȞĲȚ 84,63%, p=0,007) țĮȚ gram 

ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ (92,45% ȑȞĮȞĲȚ 82,79%, p=0,065) ıİ İʌȓʌİįȠ İȓįȠȣȢ. īȚĮ 

ĮțȩȝĮ ȝȚĮ ĳȠȡȐ, ȠȚ įȚĮĳȠȡȑȢ ʌİȡȚȠȡȓȗȠȞĲĮȞ ıĲȚȢ ȝİȜȑĲİȢ ʌȠȣ 

ʌȡĮȖȝĮĲȠʌȠȚȒșȘțĮȞ ȝİ ıȣȝȕĮĲȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ (p=0,00008 țĮȚ 

p=0,006, ĮȞĲȓıĲȠȚȤĮ) țĮȚ ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ Vitek 2 

(p=0,0002 țĮȚ p=0,0002, ĮȞĲȓıĲȠȚȤĮ). Ǿ ȣʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram șİĲȚțȐ 

ȕĮțĲȒȡȚĮ ĮȞȑįİȚȟİ ȩĲȚ ĲȠ ıȪıĲȘȝĮ Phoenix ȒĲĮȞ ĮțȡȚȕȑıĲİȡȠ ĲȠȣ Vitek 2 ıİ 

ȕĮșȝȩ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȩ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ıİ İʌȓʌİįȠ İȓįȠȣȢ ĲȦȞ 

ıĲİȜİȤȫȞ S. aureus (99,78% ȑȞĮȞĲȚ 93,45% , p=0,002), Enterococcus spp 



ϯϮ 
 

(96,91% ȑȞĮȞĲȚ 87,34%, p=0,011) țĮȚ Streptococcus spp (93,18% ȑȞĮȞĲȚ 

82,79%, p=0,007). AȟȓȗİȚ ȞĮ ıȘȝİȚȦșİȓ ȩĲȚ ȝȚĮ post hoc ĮȞȐȜȣıȘ ʌȠȣ ȒĲĮȞ 

İĳȚțĲȩ ȞĮ ʌȡĮȖȝĮĲȠʌȠȚȘșİȓ ıĲȚȢ ȕĮıȚıȝȑȞİȢ ıİ ȝȠȡȚĮțȑȢ ȝİșȩįȠȣȢ ȝİȜȑĲİȢ ĲȠȣ 

S. aureus İʌȚȕİȕĮȓȦıİ ĲȘȞ ȣʌİȡȠȤȒ ĲȠȣ Phoenix (ȝİ ȠȡȚĮțȒ ıĲĮĲȚıĲȚțȒ 

ıȘȝĮȞĲȚțȩĲȘĲĮ, p=0,080). TĮ ʌĮȡĮʌȐȞȦ İȣȡȒȝĮĲĮ ȖȚĮ ĲĮ gram șİĲȚțȐ 

ȕĮțĲȒȡȚĮ įİȞ İʌĮȞĮȜȒĳșȘțĮȞ ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ. ǹȞĮĳȠȡȚțȐ ȝİ ĲĮ gram 

ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ, ĲȠ ıȪıĲȘȝĮ Phoenix ĮȞĮįİȓȤșȘțİ ȦȢ ʌȚȠ ĮȟȚȩʌȚıĲȠ ȑȞĮȞĲȚ 

ĲȠȣ Vitek 2 ȖȚĮ ĲĮ ĮȗȣȝȦĲȚțȐ, ĲȩıȠ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (97,93% ȑȞĮȞĲȚ 93,28%, 

p=0,039), ȩıȠ țĮȚ İȓįȠȣȢ (92,82% ȑȞĮȞĲȚ 78,20%, p=0,011). TȑȜȠȢ, Ș ĮȞȐȜȣıȘ 

ʌȐȞȦ ıĲȚȢ ȝİȜȑĲİȢ ȐȝİıȘȢ ıȪȖțȡȚıȘȢ ȝİĲĮȟȪ ĲȦȞ ıȣıĲȘȝȐĲȦȞ įİȞ ĮȞȑįİȚȟİ 

ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȑȢ įȚĮĳȠȡȑȢ (95,20% ȑȞĮȞĲȚ 92,58%, p=0,540 ȖȚĮ ĲȠ ȖȑȞȠȢ 

țĮȚ 87,54% ȑȞĮȞĲȚ 87,52%, p=0,422 ȖȚĮ ĲȠ İȓįȠȢ).  

ǹȟȓȗİȚ ȞĮ ıȘȝİȚȦșİȓ ȩĲȚ İȟĮȚȡȫȞĲĮȢ Įʌȩ ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ĲȚȢ 18 ȝİȜȑĲİȢ, ʌȠȣ 

ĮȟȚȠȜȠȖȠȪıĮȞ ĮʌȠțȜİȚıĲȚțȐ ĲȚȢ ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ID-GPC țĮȚ ID-GNB 

ĲȠȣ Vitek 2, įİȞ țĮĲĮȖȡȐĳȘțİ țĮȝȓĮ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ įȚĮĳȠȡȐ ȝİĲĮȟȪ 

ĲȦȞ įȪȠ ıȣıĲȘȝȐĲȦȞ, ĲȩıȠ ıĲȚȢ ıȣȞȠȜȚțȑȢ, ȩıȠ țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ 

ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ, țĮșȫȢ țĮȚ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ĲȦȞ ĲİııȐȡȦȞ 

ȝİȜİĲȫȞ ȐȝİıȘȢ ıȪȖțȡȚıȘȢ ȝİĲĮȟȪ Phoenix țĮȚ Vitek 2 ʌȠȣ ĮʌȑȝİȞĮȞ. Ǿ 

ȝȠȞĮįȚțȒ ʌİȡȓʌĲȦıȘ ȣʌİȡȠȤȒȢ ĲȠȣ Vitek 2 ȑȞĮȞĲȚ ĲȠȣ Phoenix ıȘȝİȚȫșȘțİ 

ıĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ ȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ İȚįȫȞ ıĲȠ İʌȓʌİįȠ ĲȠȣ 

ȖȑȞȠȣȢ, Ș ȠʌȠȓĮ, ȩȝȦȢ, įİȞ İʌĮȞĮȜȒĳșȘțİ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ. ȉĮ 

ĮʌȠĲİȜȑıȝĮĲĮ ĮȣĲȐ ĳĮȓȞȠȞĲĮȚ ıĲȠ ĲİȜȚțȩ țİȓȝİȞȠ ĲȘȢ įȘȝȠıȓİȣıȘȢ ıĲȠ 

ȆĮȡȐȡĲȘȝĮ ĲȘȢ ʌĮȡȠȪıĮȢ İȡȖĮıȓĮȢ. 

 

ȋĮȡĮțĲȘȡȚıĲȚțȐ ĮʌȩįȠıȘȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2 (within 

systems analyses) 

ȈȪıĲȘȝĮ Phoenix 

ȉȩıȠ ıĲȘ ıȣȞȠȜȚțȒ, ȩıȠ țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ, ȖȚĮ ĲȠ Phoenix 

țĮĲĮȖȡȐĳȘțĮȞ ȣȥȘȜȩĲİȡĮ ʌȠıȠıĲȐ ıȦıĲȫȞ ĲĮȣĲȠʌȠȚȒıİȦȞ ıĲȚȢ ȝİȜȑĲİȢ ʌȠȣ 

ıȣȞȑțȡȚȞĮȞ ĲȘȞ ĮʌȩįȠıȒ ĲȠȣ ȝİ ıȣȝȕĮĲȚțȑȢ ȝİșȩįȠȣȢ, ıİ ıȤȑıȘ ȝİ ĮȣĲȑȢ ʌȠȣ 

ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ȝȠȡȚĮțȑȢ ĲİȤȞȚțȑȢ ĮȞĮĳȠȡȐȢ. ȉȠ ıȪıĲȘȝĮ ȒĲĮȞ İȟȓıȠȣ 

ĮȟȚȩʌȚıĲȠ ȖȚĮ ĲĮ gram șİĲȚțȐ țĮȚ ȖȚĮ ĲĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ ĲȩıȠ ıĲȠ 

İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ ȩıȠ țĮȚ ĲȠȣ ȖȑȞȠȣȢ. Ǿ ĲĮȣĲȠʌȠȓȘıȘ ıİ İʌȓʌİįȠ İȓįȠȣȢ ĲȠȣ S. 

aureus ȝİ ĲȠ Phoenix ȒĲĮȞ ıȘȝĮȞĲȚțȐ ʌȚȠ ĮȟȚȩʌȚıĲȘ ıİ ıȤȑıȘ ȝİ ĮȣĲȒȞ ĲȦȞ 
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țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ (99,78% ȑȞĮȞĲȚ 88,42%, p<0,00001), 

ȝİ ĲȘ įȚĮĳȠȡȐ ĮȣĲȒ ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ ȞĮ ȖȓȞİĲĮȚ ȠȡȚĮțȐ ıĲĮĲȚıĲȚțȐ 

ıȘȝĮȞĲȚțȒ (99,78% ȑȞĮȞĲȚ 98,70%, p=0,053).  

ȈȪıĲȘȝĮ Vitek 2 

AȞĮĳȠȡȚțȐ ȝİ ĲȠ Vitek 2, Ș ıȣȞȠȜȚțȒ ĮȞȐȜȣıȘ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ 

ĮȞȑįİȚȟİ ȩĲȚ ȠȚ ȝİȜȑĲİȢ ʌȠȣ ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ıȣȝȕĮĲȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ 

țĮĲȑȖȡĮĳĮȞ ȣȥȘȜȩĲİȡĮ ʌȠıȠıĲȐ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ, ıİ ıȤȑıȘ ȝİ ĮȣĲȑȢ ʌȠȣ 

ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ȝȠȡȚĮțȑȢ ĲİȤȞȚțȑȢ (p=0,010), ȝİ ĲȘ įȚĮĳȠȡȐ ĮȣĲȒ ȞĮ 

ȠĳİȓȜİĲĮȚ țĮĲȐ țȪȡȚȠ ȜȩȖȦ ıĲĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ (p=0,015). ȂȐȜȚıĲĮ, 

ĮȞĲȓıĲȠȚȤȠ İȪȡȘȝĮ ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ ĮĳȠȡȠȪıİ țĮȚ ʌȐȜȚ ĲĮ gram 

ĮȡȞȘĲȚțȐ (p=0,044). ȉȩıȠ ıĲȘ ıȣȞȠȜȚțȒ, ȩıȠ țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ ȠȚ 

ȤȡȦȝĮĲȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ İȓȤĮȞ ıȘȝĮȞĲȚțȐ țĮȜȪĲİȡȘ ĮʌȩįȠıȘ 

ıİ ıȤȑıȘ ȝİ ĲȚȢ țȐȡĲİȢ ĳșȠȡȚıȝȠȪ. ȉȠ Vitek 2 ĮʌȠįİȓȤșȘțİ İȟȓıȠȣ ĮȟȚȩʌȚıĲȠ 

ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ gram șİĲȚțȫȞ țĮȚ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ ĲȩıȠ 

ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ, ȩıȠ țĮȚ ĲȠȣ İȓįȠȣȢ. ȉȑȜȠȢ, Ș ĮʌȩįȠıȘ ĲȠȣ ıȣıĲȒȝĮĲȠȢ 

ȒĲĮȞ ıȘȝĮȞĲȚțȐ ʌȚȠ ĮȟȚȩʌȚıĲȘ ȖȚĮ ĲĮ ȗȣȝȦĲȚțȐ ıİ ıȤȑıȘ ȝİ ĲĮ ĮȗȣȝȦĲȚțȐ gram 

ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (98,35% ȑȞĮȞĲȚ 93,28%, p=0,008), ĮȜȜȐ 

țĮȚ İȓįȠȣȢ (93,65% ȑȞĮȞĲȚ 78,20%, p=0,0003).  

ǼȟĮȚȡȫȞĲĮȢ Įʌȩ ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ĲȚȢ 18 ȝİȜȑĲİȢ, ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ 

ĮʌȠțȜİȚıĲȚțȐ ĲȚȢ ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ID-GPC țĮȚ ID-GNB ĲȠȣ Vitek 2, 

ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȐ ȣȥȘȜȩĲİȡĮ ʌȠıȠıĲȐ ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲȚȢ ȝİȜȑĲİȢ ʌȠȣ 

ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ıȣȝȕĮĲȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ (ıȣȖțȡȚĲȚțȐ ȝİ ĮȣĲȑȢ ʌȠȣ 

ȤȡȘıȚȝȠʌȠȚȠȪıĮȞ ȝȠȡȚĮțȑȢ ȝİșȩįȠȣȢ) țĮĲĮȖȡȐĳȘțĮȞ țĮȚ ȖȚĮ ĲĮ gram șİĲȚțȐ 

ȕĮțĲȒȡȚĮ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ. ǼʌȚʌȜȑȠȞ, ĲȠ Vitek 2 ȒĲĮȞ ıȘȝĮȞĲȚțȐ 

țĮȜȪĲİȡȠ ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ĲȠȣ S. aureus ıİ ıȤȑıȘ ȝİ ĮȣĲȒ ĲȦȞ 

țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ ıİ İʌȓʌİįȠ İȓįȠȣȢ. ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ 

ĮȣĲȐ ĳĮȓȞȠȞĲĮȚ ıĲȠ ĲİȜȚțȩ țİȓȝİȞȠ ĲȘȢ įȘȝȠıȓİȣıȘȢ ıĲȠ ȆĮȡȐȡĲȘȝĮ ĲȘȢ 

ʌĮȡȠȪıĮȢ İȡȖĮıȓĮȢ. 



ϯϰ 
 

ǼȚțȩȞĮ 6: ǹʌȠĲİȜȑȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ȖȚĮ ĲĮ ıȣıĲȒȝĮĲĮ Phoenix țĮȚ Vitek 

2 ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (a and c, ĮȞĲȓıĲȠȚȤĮ) țĮȚ İȓįȠȣȢ (b and d, ĮȞĲȓıĲȠȚȤĮ). 

ȀȐșİ ȝİȜȑĲȘ ĮȞĮʌĮȡȓıĲĮĲĮȚ Įʌȩ ȝȚĮ ıȘȝİȚĮțȒ İțĲȓȝȘıȘ ĲȠȣ ȝİȖȑșȠȣȢ 

ĮʌȠĲİȜȑıȝĮĲȠȢ (ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ) țĮȚ ĲĮ 95% įȚĮıĲȒȝĮĲĮ 

İȝʌȚıĲȠıȪȞȘȢ ĮȣĲȒȢ, ȩʌȦȢ ʌȡȠȑțȣȥĮȞ Įʌȩ ĲȠȞ ĮȜȖȩȡȚșȝȠ ȝİĲĮıȤȘȝĮĲȚıȝȠȪ ıĲȘȞ 

țȜȓȝĮțĮ ĲȦȞ ĲȩȟȦȞ ȘȝȚĲȩȞȠȣ (Freeman-Tukey). ȉȠ įȚĮȝȐȞĲȚ ĮȞĮʌĮȡȚıĲȐ ĲȘ 

ıȣȞȚıĲĮȝȑȞȘ İțĲȓȝȘıȘ ĲȣȤĮȓȦȞ İʌȚįȡȐıİȦȞ ĲȠȣ ȝİȖȑșȠȣȢ ĮʌȠĲİȜȑıȝĮĲȠȢ ĲȘȢ 

ȝİĲĮ-ĮȞȐȜȣıȘȢ. 

 

 

ĂͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



ϯϱ 
 

ɴͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



ϯϲ 
 

ĐͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



ϯϳ 
 

ĚͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



ϯϴ 
 

ǼȚțȩȞĮ 7: ǹʌȠĲİȜȑȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ȖȚĮ ĲĮ ıȣıĲȒȝĮĲĮ Phoenix țĮȚ 

Vitek 2 ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ (a and c, ĮȞĲȓıĲȠȚȤĮ) țĮȚ İȓįȠȣȢ (b and d, ĮȞĲȓıĲȠȚȤĮ) 

ıĲȘȞ țȜȓȝĮțĮ ĲȦȞ ĲȩȟȦȞ ȘȝȚĲȩȞȠȣ. 

 

ĂͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



ϯϵ 
 

ɴͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



ϰϬ 
 

ĐͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



ϰϭ 
 

ĚͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



ϰϮ 
 

ȆȓȞĮțĮȢ 9. ǹʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ 
 

ǼȆǿȆǼǻȅ īǼȃȅȊȈ 
Phoenix Vitek 2 p ȝİĲĮȟȪ 

ıȣıĲȘȝȐĲȦȞ 
(ĲȚȝȒ z) 

ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ 
(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ 
(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ȈȣȞȠȜȚțȒ ĮȞȐȜȣıȘ 4.763 (21) 97,70 (96,22-98,81)  8.318 (36) 95,20 (93,18-96,91)  0,092 (1,690)* 

        

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ   0,013 (2,481)   0,225 (1,214)  

ȂȠȡȚĮțȒ 387 (7) 94,56 (90,82-97,39)  1.001 (15) 93,45 (88,58-97,04)  0,548 (0,600)* 

ȈȣȝȕĮĲȚțȒ 4.376 (14) 98,44 (97,04-99,40)  7.317 (21) 96,18 (93,98-97,90)  0,045 (2,006) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,004 (2,870)  

ĭșȠȡȚıȝȠȪ -   4.784 (19) 92,29 (88,26-95,54)  0,002 (3,121)† 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   3.423 (15) 97,59 (95,76-98,92)  0,919 (0,102)† 

        

Gram ȤȡȫıȘ   0,258 (1,131)   0,403 (0,837)  

gram șİĲȚțȐ 2.626 (15) 98,32 (96,96-99,30)  2.730 (21) 96,06 (93,38-98,07)  0,166 (1,390)* 

gram ĮȡȞȘĲȚțȐ 2.588 (11) 97,13 (95,10-98,64)  5.750 (20) 94,54 (91,56-96,89)  0,105 (1,619) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram
șİĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ   0,024 (2,260)   0,843 (0,198)  

ȂȠȡȚĮțȒ 193 (4) 95,52 (91,83-98,13)  598 (9) 95,78 (90,65-98,95)  0,921 (0,988) 

ȈȣȝȕĮĲȚțȒ 2.433 (11) 98,81 (97,55-99,63)  2.132 (12) 96,29 (92,90-98,62)  0,066 (1,840) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,044 (2,015)  

ĭșȠȡȚıȝȠȪ -   1.096 (11) 92,79 (86,32-97,32)  0,017 (2,837)‡ 



ϰϯ 
 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   1.523 (8) 98,22 (95,48-99,72)  0,933 (0,084)‡ 

        

Staphylococcus spp   0,053 (1,932)   0,171 (1,369)  

Staphylococcus aureus 791 (9) 99,78 (99,33-99,98)  349 (8) 99,57 (98,62-99,98)  0,552 (0,595) 
ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ 
ıĲĮĳȣȜȩțȠțțȠȚ 670 (8) 98,70 (97,03-99,70)  824 (9) 98,64 (97,19-99,57)  0,905 (0,063) 

        

Enterococcus spp 526 (8) 98,27 (95,39-99,78)  542 (8) 95,96 (87,90-99,76)  0,430 (0,790) 

        

Streptococcus spp 778 (7) 96,70 (94,83-98,14)  1.234 (9) 94,70 (91,31-97,31)  0,235 (1,189) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram
ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ   0,077 (1,769)   0,044 (2,013)  

ȂȠȡȚĮțȒ 192 (3) 92,40 (83,24-98,14)  403 (7) 88,70 (79,10-95,64)  0,522 (0,641) 

ȈȣȝȕĮĲȚțȒ 2.396 (8) 98,02 (96,16-99,27)  5.347 (13) 96,37 (93,57-98,38)  0,246 (1,161) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,052 (1,947)  

ĭșȠȡȚıȝȠȪ -   3.850 (12) 92,48 (87,54-96,25)  0,033 (2,137)§ 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   1.900 (8) 97,16 (94,37-99,04)  0,982 (0,022)§ 

        

ǽȪȝȦıȘ ȖȜȣțȩȗȘȢ   0,811 (0,239)   0,008 (2,636)  

ǽȣȝȦĲȚțȐ 1.907 (9) 97,62 (95,56-99,05)  3.987 (12) 98,35 (97,26-99,16)  0,456 (0,746) 

ǹȗȣȝȦĲȚțȐ 353 (7) 97,93 (95,70-99,36)  1.756 (18) 93,28 (87,96-97,13)  0,039 (2,061) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲȚȢ ȝİȜȑĲİȢ  
ȐȝİıȘȢ ıȪȖțȡȚıȘȢ 661 (7) 95,20 (91,39-97,93)  661 (7) 92,58 (82,33-98,63)  0,540 (0,613) 



ϰϰ 
 

ǻǼ: įȚȐıĲȘȝĮ İȝʌȚıĲȠıȪȞȘȢ 

*ĲȚȝȑȢ p ʌȠȣ ʌȡȠȑțȣȥĮȞ Įʌȩ ĲȘȞ įȚʌĮȡĮȖȠȞĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ 

†ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ıȣȞȠȜȚțȩ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix 

‡ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram șİĲȚțȐ ȕĮțĲȒȡȚĮ 

§ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ 



ϰϱ 
 

ȆȓȞĮțĮȢ 10: ǹʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ 
 

EȆǿȆǼǻȅ ǼǿǻȅȊȈ 

Phoenix Vitek 2 p ȝİĲĮȟȪ 
ıȣıĲȘȝȐĲȦȞ 

(ĲȚȝȒ z) ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ 
ĲĮȣĲȠʌȠȓȘıȘȢ 

(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ 
ĲĮȣĲȠʌȠȓȘıȘȢ 

(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ȈȣȞȠȜȚțȒ ĮȞȐȜȣıȘ 6.635 (29) 92,51 (89,54-94,99)  11.223 (50) 82,90 (78,94-86,56)  0,002 (3,130)* 

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,00001 (4,358)   0,010 (2,585)  

ȂȠȡȚĮțȒ 697 (9) 80,07 (70,94-87,80)  1.581 (21) 76,36 (68,83-83,09)  0,556 (0,590)* 

ȈȣȝȕĮĲȚțȒ 5.938 (20) 95,76 (93,84-97,36)  9.642 (29) 86,87 (82,49-90,68)  0,00002 (4,281) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,003 (2,961)  

ĭșȠȡȚıȝȠȪ -   6.637 (28) 77,83 (71,89-83,20)  0,001 (4,874)† 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   4.363 (19) 88,77 (83,91-92,82)  0,149 (1,442)† 

        

Gram ȤȡȫıȘ   0,652 (0,451)   0,603 (0,521)  

gram șİĲȚțȐ 3.152 (18) 93,60 (89,82-96,55)  4.160 (29) 84,63 (80,27-88,54)  0,007 (2,720)* 

gram ĮȡȞȘĲȚțȐ 3.481 (16) 92,45 (88,38-95,68)  7.063 (28) 82,79 (76,82-88,03)  0,065 (1,850)* 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
șİĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,003 (2,989)   0,148 (1,448)  

ȂȠȡȚĮțȒ 418 (5) 82,45 (69,94-92,11)  958 (12) 80,94 (73,54-87,37)  0,824 (0,222) 

ȈȣȝȕĮĲȚțȒ 2.734 (13) 96,35 (94,06-98,11)  3.202 (17) 87,00 (81,99-91,28)  0,00008 (3,933) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,020 (2,335)  



ϰϲ 
 

ĭșȠȡȚıȝȠȪ -   1.993 (16) 80,47 (73,63-86,53)  0,0002 (3,701)‡ 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   2.056 (11) 90,18 (84,71-94,56)  0,253 (1,142)‡ 

        

Staphylococcus spp   <0,00001 (4,565)   0,122 (1,545)  

Staphylococcus aureus 791 (9) 99,78 (99,33-99,98)  516 (11) 93,45 (85,67-98,32)  0,002 (3,105) 
ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ 
ıĲĮĳȣȜȩțȠțțȠȚ 895 (9) 88,42 (79,38-95,12)  1.470 (15) 86,63 (81,60-90,97)  0,710 (0,372) 

post hoc ĮȞȐȜȣıȘ ȝȠȡȚĮțȐ 
ȕĮıȚıȝȑȞȦȞ ȝİȜİĲȫȞ ȖȚĮ 
ĲȠȞ Staphylococcus 
aureus 

35 (2) 99,05 (93,33-99,57)  131 (5) 83,65 (55,15-99,03)  0,080 (1,748) 

        

Enterococcus spp 570 (9) 96,91 (93,38-99,13)  703 (11) 87,34 (78,49-94,10)  0,011 (2,528) 

        

Streptococcus spp 778 (7) 93,18 (89,57-96,04)  1.412 (11) 82,79 (74,55-89,66)  0,007 (2,682) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,001 (3,236)   0,015 (2,439)  

ȂȠȡȚĮțȒ 277 (4) 76,91 (61,90-89,05)  623 (10) 71,08 (57,09-83,28)  0,553 (0,593) 

ȈȣȝȕĮĲȚțȒ 3.204 (12) 95,54 (92,74-97,70)  6.440 (18) 87,74 (81,72-92,66)  0,006 (2,755) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,043 (2,025)  

ĭșȠȡȚıȝȠȪ -   4.644 (17) 77,49 (69,20-84,78)  0,0002 (3,632)§ 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   2.307 (10) 88,58 (80,70-94,61)  0,317 (1,001)§ 

        

ǽȪȝȦıȘ ȖȜȣțȩȗȘȢ   0,546 (0,604)   0,0003 (3,605)  

ǽȣȝȦĲȚțȐ 2.446 (11) 94,94 (91,11-97,74)  4.594 (15) 93,65 (90,53-96,20)  0,567 (0,573) 



ϰϳ 
 

 
ǻǼ: įȚȐıĲȘȝĮ İȝʌȚıĲȠıȪȞȘȢ 

*ĲȚȝȑȢ p ʌȠȣ ʌȡȠȑțȣȥĮȞ Įʌȩ ĲȘȞ įȚʌĮȡĮȖȠȞĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ 

†ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ıȣȞȠȜȚțȩ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix 

‡ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram șİĲȚțȐ ȕĮțĲȒȡȚĮ 

§ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ 

 

ǹȗȣȝȦĲȚțȐ 686 (10) 92,82 (85,28-97,82)  2.462 (25) 78,20 (68,42-86,63)  0,011 (2,538) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲȚȢ 
ȝİȜȑĲİȢ ȐȝİıȘȢ 
ıȪȖțȡȚıȘȢ 

1.388 (11) 87,54 (79,67-93,70)  1.388 (11) 87,52 (71,22-91,45)  0,422 (0,8031) 



ϰϴ 
 

ȆȓȞĮțĮȢ 11: ǹʌȠĲİȜȑıȝĮĲĮ ĲȘȢ İȞĮȜȜĮțĲȚțȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ (ȖȚĮ ĲȘȞ ȠʌȠȓĮ ȠȚ ĲĮȣĲȠʌȠȚȒıİȚȢ «ȤĮȝȘȜȒȢ įȚȐțȡȚıȘȢ» 

ʌȠȣ ʌİȡȚȜȐȝȕĮȞĮȞ țĮȚ ĲȠ ıȦıĲȩ ĮȞȐȝİıĮ ıĲĮ ʌȡȠĲİȚȞȩȝİȞĮ İȓįȘ țĮĲĮȝİĲȡȒșȘțĮȞ ȦȢ ıȦıĲȑȢ ĲĮȣĲȠʌȠȚȒıİȚȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ) 

 

ǼȆǿȆǼǻȅ ǼǿǻȅȊȈ 

Phoenix Vitek 2 p ȝİĲĮȟȪ 
ıȣıĲȘȝȐĲȦȞ 

(ĲȚȝȒ z) 
ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ 
ĲĮȣĲȠʌȠȓȘıȘȢ 

(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ 
(ĮȡȚșȝȩȢ ȝİȜİĲȫȞ) 

ʌȠıȠıĲȩ ıȦıĲȒȢ 
ĲĮȣĲȠʌȠȓȘıȘȢ 

(95% ǻǼ) 

p İȞĲȩȢ ıȣıĲȒȝĮĲȠȢ 
(ĲȚȝȒ z) 

ȈȣȞȠȜȚțȒ ĮȞȐȜȣıȘ 6.635 (29) 92,51 (89,54-94,99)  11.223 (50) 90,06 (87,07-92,72)  0,380 (0,880)* 

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,00001 (4,358)   0,002 (3,088)  

ȂȠȡȚĮțȒ 697 (9) 80,07 (70,94-87,80)  1.581 (21) 84,60 (79,43-89,17)  0,017 (2,390)* 

ȈȣȝȕĮĲȚțȒ 5.938 (20) 95,76 (93,84-97,36)  9.642 (29) 93,15 (90,06-95,70)  0,113 (1,586) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,015 (2,430)  

ĭșȠȡȚıȝȠȪ -   6.637 (28) 87,14 (82,41-91,25)  0,037 (2,087)† 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   4.363 (19) 93,91 (90,27-96,73)  0,520 (0,644)† 

        

Gram ȤȡȫıȘ   0,652 (0,451)   0,851 (0,188)  

gram șİĲȚțȐ 3.152 (18) 93,60 (89,82-96,55)  4.160 (29) 90,35 (86,80-93,40)  0,225 (1,210)* 

gram ĮȡȞȘĲȚțȐ 3.481 (16) 92,45 (88,38-95,68)  7.063 (28) 89,85 (85,31-93,60)  0,389 (0,860)* 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
șİĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,003 (2,989)   0,257 (1,134)  

ȂȠȡȚĮțȒ 418 (5) 82,45 (69,94-92,11)  958 (12) 88,22 (83,09-92,51)  0,330 (0,975) 

ȈȣȝȕĮĲȚțȒ 2.734 (13) 96,35 (94,06-98,11)  3.202 (17) 91,72 (87,50-95,16)  0,027 (2,207) 



ϰϵ 
 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,016 (2,410)  

ĭșȠȡȚıȝȠȪ -   1.993 (16) 87,24 (81,25-92,21)  0,046 (1,996)‡ 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   2.056 (11) 94,90 (91,08-97,70)  0,592 (0,537)‡ 

        

Staphylococcus spp,   <0,00001 (4,565)   0,00006 (4,001)  

Staphylococcus aureus 791 (9) 99,78 (99,33-99,98)  516 (11) 98,19 (96,80-99,20)  0,002 (3,034) 
ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ 
ıĲĮĳȣȜȩțȠțțȠȚ 895 (9) 88,42 (79,38-95,12)  1.470 (15) 91,36 (87,31-94,72)  0,495 (0,682) 

post hoc ĮȞȐȜȣıȘ ȝȠȡȚĮțȐ 
ȕĮıȚıȝȑȞȦȞ ȝİȜİĲȫȞ ȖȚĮ 
ĲȠȞ Staphylococcus 
aureus 

35 (2) 99,05 (93,33-99,57)  131 (5) 95,33 (91,11-98,23)  0,202 (1,277) 

        

Enterococcus spp 570 (9) 96,91 (93,38-99,13)  703 (11) 91,19 (82,56-97,08)  0,113 (1,584) 

        

Streptococcus spp 778 (7) 93,18 (89,57-96,04)  1.412 (11) 90,24 (84,09-94,99)  0,351 (0,933) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ        

        

ȂȑșȠįȠȢ ǹȞĮĳȠȡȐȢ   0,001 (3,236)   0,001 (3,209)  

ȂȠȡȚĮțȒ 277 (4) 76,91 (61,90-89,05)  623 (10) 79,75 (70,63-87,50)  0,729 (0,347) 

ȈȣȝȕĮĲȚțȒ 3.204 (12) 95,54 (92,74-97,70)  6.440 (18) 93,70 (89,54-96,87)  0,406 (0,830) 

        

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2      0,244 (1,165)  

ĭșȠȡȚıȝȠȪ -   3.850 (12) 87,37 (80,55-92,87)  0,151 (1,434)§ 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -   2.307 (10) 92,40 (85,87-97,04)  0,988 (0,015)§ 

        



ϱϬ 
 

ǽȪȝȦıȘ ȖȜȣțȩȗȘȢ   0,546 (0,604)   0,005 (2,795)  

ǽȣȝȦĲȚțȐ 2.446 (11) 94,94 (91,11-97,74)  4.594 (15) 96,61 (94,31-98,31)  0,387 (0,866) 

ǹȗȣȝȦĲȚțȐ 686 (10) 92,82 (85,28-97,82)  2.462 (25) 88,09 (80,62-93,91)  0,322 (0,990) 

        
ȊʌȠ-ĮȞȐȜȣıȘ ıĲȚȢ 
ȝİȜȑĲİȢ ȐȝİıȘȢ 
ıȪȖțȡȚıȘȢ 

661 (7) 95,20 (91,39-97,93)  1.388 (11) 89,70 (82,86-94,94)  0,993 (1,648) 

 

 

ǻǼ: įȚȐıĲȘȝĮ İȝʌȚıĲȠıȪȞȘȢ 

*ĲȚȝȑȢ p ʌȠȣ ʌȡȠȑțȣȥĮȞ Įʌȩ ĲȘȞ įȚʌĮȡĮȖȠȞĲȚțȒ ȝİĲĮ-ĮȞȐȜȣıȘ 

†ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ıȣȞȠȜȚțȩ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix 

‡ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram șİĲȚțȐ ȕĮțĲȒȡȚĮ 

§ ĲȚȝȑȢ ʌȠȣ ʌȡȠȑțȣȥĮȞ ȝİĲȐ Įʌȩ ıȪȖțȡȚıȘ ȝİ ĲȠ ʌȠıȠıĲȩ İʌȚĲȣȤȓĮȢ ĲȠȣ Phoenix ȖȚĮ ĲĮ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ



ϱϭ 
 

ǹʌȠĲİȜȑıȝĮĲĮ ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘȢ  

 

īȚĮ ĲȠ Phoenix, Ș ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘ ĮȞȑįİȚȟİ șİĲȚțȒ ıȣıȤȑĲȚıȘ ȝİĲĮȟȪ ĲȠȣ 

ʌȠıȠıĲȠȪ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ  țĮȚ ĲȠȣ ʌȠıȠıĲȠȪ ĲȦȞ 

ıĲİȜİȤȫȞ S. aureus ʌȠȣ ʌİȡȚȜȐȝȕĮȞĮȞ ȠȚ İʌȚȝȑȡȠȣȢ ȝİȜȑĲİȢ, ĲȩıȠ ıİ İʌȓʌİįȠ 

ȖȑȞȠȣȢ (b=+0,004, p=0,024), ȩıȠ țĮȚ ıİ İʌȓʌİįȠ İȓįȠȣȢ (b=+0,0069, 

p=0,012).ǼʌȚʌȜȑȠȞ, Ș ĮțȡȓȕİȚĮ ĲȠȣ ıȣıĲȒȝĮĲȠȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ ıȣıȤİĲȚȗȩĲĮȞ 

ȠȡȚĮțȐ ĮȡȞȘĲȚțȐ ȝİ ĲȠ ʌȠıȠıĲȩ ĲȦȞ țȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ 

ĲȦȞ İʌȚȝȑȡȠȣȢ ȝİȜȑĲȦȞ (b=-0,0039, p=0,053) (ǼȚțȩȞĮ 8).  

ǹȞĮĳȠȡȚțȐ ȝİ ĲȠ Vitek 2, Ș ĮțȡȓȕİȚĮ ĲȠȣ ıȣıĲȒȝĮĲȠȢ ĲȩıȠ ıİ İʌȓʌİįȠ 

ȖȑȞȠȣȢ, ȩıȠ țĮȚ İȓįȠȣȢ ıȣıȤİĲȚȗȩĲĮȞ șİĲȚțȐ ȝİ ĲȠ ʌȠıȠıĲȩ ĲȦȞ ȗȣȝȦĲȚțȫȞ 

gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ (b=+0,0034 țĮȚ p=0,086 ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ 

țĮȚ b=+0,0043 țĮȚ p=0,025 ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ) țĮȚ ĮȡȞȘĲȚțȐ ȝİ ĲȠ 

ʌȠıȠıĲȩ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ (b=-0,0044 țĮȚ p=0,021 

ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ țĮȚ b=-0,0043 țĮȚ p=0,011 ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ) ıĲȚȢ 

İʌȚȝȑȡȠȣȢ ȝİȜȑĲİȢ (ǼȚțȩȞĮ 9). 

īȚĮ țĮȞȑȞĮ Įʌȩ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ įİȞ ʌĮȡĮĲȘȡȒșȘțİ ĲȡȠʌȠʌȠȚȘĲȚțȒ įȡȐıȘ 

ĲȦȞ ĮȞĮȜȠȖȚȫȞ ĲȦȞ gram șİĲȚțȫȞ țĮȚ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ, ĲȦȞ 

ıĲȡİʌĲȠțȩțțȦȞ țĮȚ ĲȦȞ İȞĲİȡȠțȩțțȦȞ.  

ǼȟĮȚȡȫȞĲĮȢ Įʌȩ ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ĲȚȢ 18 ȝİȜȑĲİȢ, ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ 

ĮʌȠțȜİȚıĲȚțȐ ĲȚȢ ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ID-GPC țĮȚ ID-GNB ĲȠȣ Vitek 2, ĲĮ 

ʌȠıȠıĲȐ ĲȦȞ ȗȣȝȦĲȚțȫȞ țĮȚ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ıĲİȜİȤȫȞ ȑʌĮȣĮȞ ȞĮ 

İʌȘȡİȐȗȠȣȞ ĲȘȞ ĮțȡȓȕİȚĮ ĲȠȣ ıȣıĲȒȝĮĲȠȢ. ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĮȣĲȐ ĳĮȓȞȠȞĲĮȚ 

ıĲȠ ĲİȜȚțȩ țİȓȝİȞȠ ĲȘȢ įȘȝȠıȓİȣıȘȢ ıĲȠ ȆĮȡȐȡĲȘȝĮ ĲȘȢ ʌĮȡȠȪıĮȢ İȡȖĮıȓĮȢ. 

 

 



ϱϮ 
 

ǼȚțȩȞĮ 8: ǻȚĮȖȡȐȝȝĮĲĮ ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘȢ ȖȚĮ ĲȠ ıȪıĲȘȝĮ Phoenix 

ȉĮ įȚĮȖȡȐȝȝĮĲĮ ĮʌİȚțȠȞȓȗȠȣȞ ĲȘȞ ĲȡȠʌȠʌȠȚȘĲȚțȒ İʌȓįȡĮıȘ ĲȘȢ ĮȞĮȜȠȖȓĮȢ ĲȦȞ ıĲİȜİȤȫȞ S. aureus țĮȚ ĲȦȞ ıĲİȜİȤȫȞ ĲȦȞ țȠĮȖțȠȣȜȐıȘ-

ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ ıĲȘȞ ĮțȡȓȕİȚĮ ĲȠȣ ıȣıĲȒȝĮĲȠȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ. ȉĮ ȝİȖȑșȘ ĲȦȞ țȪțȜȦȞ ĮȞĲȚʌȡȠıȦʌİȪȠȣȞ ĲȠ 

ĮȞȐıĲȡȠĳȠ ĲȘȢ įȚĮțȪȝĮȞıȘȢ țȐșİ ȝİȜȑĲȘȢ. 

 
Staphylococcus aureus-ǼʌȓʌİįȠ īȑȞȠȣȢ                                                        Staphylococcus aureus-ǼʌȓʌİįȠ ǼȓįȠȣȢ 
 

 

 

 

 

 

 

ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ ıĲĮĳȣȜȩțȠțțȠȚ- ǼʌȓʌİįȠ İȓįȠȣȢ 
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ϱϯ 
 

ǼȚțȩȞĮ 9: ǻȚĮȖȡȐȝȝĮĲĮ ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘȢ ȖȚĮ ĲȠ ıȪıĲȘȝĮ Vitek 2 

ȉĮ įȚĮȖȡȐȝȝĮĲĮ ĮʌİȚțȠȞȓȗȠȣȞ ĲȘȞ ĲȡȠʌȠʌȠȚȘĲȚțȒ İʌȓįȡĮıȘ ĲȘȢ ĮȞĮȜȠȖȓĮȢ ĲȦȞ ȗȣȝȦĲȚțȫȞ țĮȚ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ıĲȘȞ ĮțȡȓȕİȚĮ 

ĲȠȣ ıȣıĲȒȝĮĲȠȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ. ȉĮ ȝİȖȑșȘ ĲȦȞ țȪțȜȦȞ ĮȞĲȚʌȡȠıȦʌİȪȠȣȞ ĲȠ ĮȞȐıĲȡȠĳȠ ĲȘȢ įȚĮțȪȝĮȞıȘȢ țȐșİ ȝİȜȑĲȘȢ. 

Gram ĮȡȞȘĲȚțȐ ȗȣȝȦĲȚțȐ-ǼʌȓʌİįȠ īȑȞȠȣȢ                                                                        Gram ĮȡȞȘĲȚțȐ ȗȣȝȦĲȚțȐ-ǼʌȓʌİįȠ ǼȓįȠȣȢ 

 

 

 

 

 

 

 

Gram ĮȡȞȘĲȚțȐ ĮȗȣȝȦĲȚțȐ-ǼʌȓʌİįȠ īȑȞȠȣȢ                                                                        Gram ĮȡȞȘĲȚțȐ ĮȗȣȝȦĲȚțȐ-ǼʌȓʌįȠ ǼȓįȠȣȢ 
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ϱϰ 
 

ǹʌȠĲİȜȑıȝĮĲĮ İȜȑȖȤȠȣ ıȣıĲȘȝĮĲȚțȠȪ ıĳȐȜȝĮĲȠȢ įȘȝȠıȓİȣıȘȢ țĮȚ 

İĲİȡȠȖȑȞİȚĮȢ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ 

 

ȉȩıȠ ıĲȘ ıȣȞȠȜȚțȒ, ȩıȠ țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ ʌȡȠȑțȣȥİ ıȘȝĮȞĲȚțȒ 

İĲİȡȠȖȑȞİȚĮ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ ıĲȘȞ ʌȜİȚȠȥȘĳȓĮ ĲȦȞ ʌİȡȚʌĲȫıİȦȞ. ǼțĲȩȢ 

Įʌȩ ĲȚȢ 11 ȝİȜȑĲİȢ ʌȠȣ ıȣȞȑțȡȚȞĮȞ ȐȝİıĮ ĲȠ Phoenix ȝİ ĲȠ Vitek 2, ıĲȚȢ 

ȣʌȩȜȠȚʌİȢ İȡȖĮıȓİȢ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ ĲĮ ıȣıĲȒȝĮĲĮ 

ĮȟȚȠȜȠȖȒșȘțĮȞ ıİ įȚĮĳȠȡİĲȚțȐ İȡȖĮıĲȒȡȚĮ, Įʌȩ įȚĮĳȠȡİĲȚțȠȪȢ İȡİȣȞȘĲȑȢ țĮȚ 

ȝİ įȚĮĳȠȡİĲȚțȠȪȢ ʌȜȘșȣıȝȠȪȢ ȝȚțȡȠȕȓȦȞ. ȅȚ ıȣȖțİțȡȚȝȑȞȠȚ ȜȩȖȠȚ İȓȞĮȚ 

İʌĮȡțİȓȢ ȖȚĮ ȞĮ İȡȝȘȞİȪıȠȣȞ ĲȘȞ ʌĮȡĮĲȘȡȠȪȝİȞȘ İĲİȡȠȖȑȞİȚĮ ȝİĲĮȟȪ ĲȦȞ 

İʌȚȜȑȟȚȝȦȞ ȐȡșȡȦȞ. 

ǼʌȚʌȜȑȠȞ, ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȩ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ 

ĮʌȠțĮȜȪĳșȘțİ ıİ ȜȚȖȩĲİȡİȢ ʌİȡȚʌĲȫıİȚȢ, ĮȞ țĮȚ įİȞ ʌĮȡĮĲȘȡȒșȘțİ ʌȜȒȡȘȢ 

ıȣȝĳȦȞȓĮ ĲȦȞ ĲȡȚȫȞ ȝİșȩįȦȞ ʌȠȣ įȠțȚȝȐıĲȘțĮȞ. ȈĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ 

ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ, Ș ʌȡȠıİțĲȚțȒ ʌĮȡĮĲȒȡȘıȘ ĲȦȞ įȚĮȖȡĮȝȝȐĲȦȞ 

ȤȦȞȚȠȪ (funnel plots) țĮĲȐ Begg ĮȞȑįİȚȟİ ȩĲȚ ȠȚ ȝİȜȑĲİȢ ʌȠȣ ȣʌȠșİĲȚțȐ ȜİȓʌȠȣȞ 

ȕȡȓıțȠȞĲĮȚ ıĲȠ įİȟȓ ȐȞȦ ĲİĲĮȡĲȘȝȩȡȚȠ ĲȦȞ įȚĮȖȡĮȝȝȐĲȦȞ țĮȚ ȖȚĮ ĲĮ įȪȠ 

ıȣıĲȒȝĮĲĮ. ǹȣĲȩ ʌȡĮțĲȚțȐ ıȘȝĮȓȞİȚ ȩĲȚ ȠȚ ȝȚțȡȩĲİȡİȢ, Įʌȩ ʌȜİȣȡȐȢ ĮȡȚșȝȠȪ 

ıĲİȜİȤȫȞ, ȝİȜȑĲİȢ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ȑĲİȚȞĮȞ ȞĮ ȣʌȠİțĲȚȝȠȪȞ ĲȘȞ ĮʌȩįȠıȘ 

ĲȦȞ ȠȡȖȐȞȦȞ.  

Ǿ İĲİȡȠȖȑȞİȚĮ țĮȚ ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ ıĲȘ ıȣȞȠȜȚțȒ, ĮȜȜȐ 

țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2 ıİ İʌȓʌİįȠ 

İȓįȠȣȢ țĮȚ ȖȑȞȠȣȢ, ĳĮȓȞȠȞĲĮȚ ĮȞĮȜȣĲȚțȐ ıĲȠȣȢ ʌȓȞĮțİȢ 12 țĮȚ 13. ȅȚ İȚțȩȞİȢ 10 

țĮȚ 11 įİȓȤȞȠȣȞ ĲĮ įȚĮȖȡȐȝȝĮĲĮ ȤȦȞȚȠȪ țĮĲȐ Begg ȖȚĮ ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ 

įȘȝȠıȓİȣıȘȢ ıĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ ȖȚĮ ĲĮ įȪȠ ȩȡȖĮȞĮ.  



ϱϱ 
 

ȆȓȞĮțĮȢ 12: ǼĲİȡȠȖȑȞİȚĮ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ (ĲȚȝȑȢ I2 țĮȚ p) țĮȚ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ (ȝȑșȠįȠȚ Begg, Egger țĮȚ 

Thompson&Sharp) ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ 

 

ǼʌȓʌİįȠ īȑȞȠȣȢ 
Phoenix Vitek 2 

I2 (%), p ȈȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ, ĲȚȝȒ p 
(Begg, Egger, Thompson&Sharp) I2 (%), p ȈȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ, ĲȚȝȒ p 

(Begg, Egger, Thompson&Sharp) 
ȈȣȞȠȜȚțȒ ĮȞȐȜȣıȘ 87,1, <0,001 0,123, 0,233, 0,054 93,2, <0,001 0,011, 0,013, 0,003 
     
ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ     
ȂȠȡȚĮțȒ  47,8, 0,074 0,879, 0,748, 0,852 86,2, <0,001 >0,999, 0,916, 0,642 
ȈȣȝȕĮĲȚțȒ 89,5, <0,001 0,207, 0,791, 0,134 94,7, <0,001 0,165, 0,052, <0,001 
     
ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2     
ĭșȠȡȚıȝȠȪ -  95,0 <0,001 0,059, 0,035, 0,013 
ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  88,3, <0,001 0,113, 0,063, 0,060 
     
Gram ȤȡȫıȘ     
gram șİĲȚțȐ 79,0, <0,001 0,102, 0,019, 0,024 89,2, <0,001 0,103, 0,059, 0,034 
gram ĮȡȞȘĲȚțȐ 85,1, <0,001 0,350, 0,970, 0,164 94,5, <0,001 0,074, 0,026, 0,016 
     
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram șİĲȚțȐ     
     
ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ     
ȂȠȡȚĮțȒ  12,4, 0,331 >0,999, 0,936, 0,994 83,6, <0,001 >0,999, 0,900, 0,967 
ȈȣȝȕĮĲȚțȒ 80,6, <0,001 0,213, 0,094, 0,100 91,3, <0,001 0,169, 0,062, 0,014 
     



ϱϲ 
 

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2     
ĭșȠȡȚıȝȠȪ -  90,7, <0,001 0,350, 0,069, 0,080 
ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  89,8, <0,001 0,711, 0,857, 0,989 
     
Staphylococcus spp     
Staphylococcus aureus 0,0, 0,983 <0,001, <0,001, 0,209 0,0, 0,971 0,001, <0,001, 0,229 
ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ 
ıĲĮĳȣȜȩțȠțțȠȚ 44,5, 0,082 0,266, 0,292, 0,436 47,7, 0,054 0,118, 0,450, 0,248 

     
Enterococcus spp 70,4, 0,001 0,035, 0,194, 0,190 91,6, <0,001 0,019, 0,069, 0,042 
     
Streptococcus spp 27,4, 0,219 >0,999, 0,973, 0,731 81,3, <0,001 0,834, 0,456, 0,202 
     
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
ĮȡȞȘĲȚțȐ     

     
ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ     
ȂȠȡȚĮțȒ  74,9, 0,019 >0,999, 0,539, 0,593 85,3, <0,001 0,764, 0,657, 0,375 
ȈȣȝȕĮĲȚțȒ 86,2, <0,001 0,902, 0,144, 0,288 95,5, <0,001 0,360, 0,138, 0,026 
     
ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2     
ĭșȠȡȚıȝȠȪ -  95,8, <0,001 0,115, 0,074, 0,105 
ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  87,9, <0,001 0,063, 0,030, 0,039 
     
ǽȪȝȦıȘ ȖȜȣțȩȗȘȢ     
ǽȣȝȦĲȚțȐ 82,1, <0, 0,251, 0,400, 0,735 80,3, <0,001 0,837, 0,660, 0,483 
ǹȗȣȝȦĲȚțȐ 30,1, 0,198 >0,999, 0,948, 0,810 93,1, <0,001 0,081, 0,376, 0,591 



ϱϳ 
 

     
ȊʌȠ-ĮȞȐȜȣıȘ ıĲȚȢ ȝİȜȑĲİȢ  
ȐȝİıȘȢ ıȪȖțȡȚıȘȢ 67,7, 0,005 0,448, 0,336, 0,602 92,8 <0,001 0,649, 0,419, 0,077 

 



ϱϴ 
 

ȆȓȞĮțĮȢ 13: ǼĲİȡȠȖȑȞİȚĮ ȝİĲĮȟȪ ĲȦȞ ȝİȜİĲȫȞ (ĲȚȝȑȢ I2 țĮȚ p) țĮȚ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ (ȝȑșȠįȠȚ Begg, Egger țĮȚ 

Thompson&Sharp) ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ıİ İʌȓʌİįȠ İȓįȠȣȢ (ıȣȝʌİȡȚȜĮȝȕĮȞȠȝȑȞȘȢ țĮȚ ĲȘȢ İȞĮȜȜĮțĲȚțȒȢ ĮȞȐȜȣıȘȢ ȖȚĮ ĲȠ Vitek 2) 

 

ǼʌȓʌİįȠ ǼȓįȠȣȢ 

Phoenix Vitek 2 Vitek 2 (İȞĮȜȜĮțĲȚțȒ ĮȞȐȜȣıȘ) 

I2 (%), p 
ȈȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ, ĲȚȝȒ p 

(Begg, Egger, 
Thompson&Sharp) 

I2 (%), p publication bias p value 
(Begg, Egger, Thompson&Sharp) I2 (%), p 

ȈȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ, ĲȚȝȒ p 
(Begg, Egger, 

Thompson&Sharp) 
ȈȣȞȠȜȚțȒ ĮȞȐȜȣıȘ 94,1, <0,001 0,024, 0,041, 0,162 96,4, <0,001 0,007, 0,008, <0,001 95,9, <0,001 <0,001, <0,001, <0,001 

       

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ       

ȂȠȡȚĮțȒ  85,6, <0,001 0,402, 0,558, 0,469 91,0, <0,001 0,904, 0,801, 0,311 86,0, <0,001 0,586, 0,958, 0,852 

ȈȣȝȕĮĲȚțȒ 91,0, <0,001 0,229, 0,677, 0,218 97,2, <0,001 0,165, 0,180, 0,001 96,7, <0,001 0,029, 0,032, <0,001 

       

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2       

ĭșȠȡȚıȝȠȪ -  96,6, <0,001 0,022, 0,038, 0,002 96,4, <0,001 0,014, 0,006, 0,005 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  95,3, <0,001 0,004, 0,009, 0,073 94,8, <0,001 0,014, 0,014, 0,030 

       

Gram ȤȡȫıȘ       

gram șİĲȚțȐ 93,0, <0,001 0,211, 0,102, 0,195 92,4, <0,001 0,051, 0,015, 0,001 91,9, <0,001 0,012, 0,001, <0,001 

gram ĮȡȞȘĲȚțȐ 93,8, <0,001 0,137, 0,268, 0,034 97,4, <0,001 0,093, 0,067, 0,030 96,9, <0,001 0,023, 0,003, 0,021 

       
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
șİĲȚțȐ       

       

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ       

ȂȠȡȚĮțȒ  86,5, <0,001 0,462, 0,637, 0,603 85,9, <0,001 0,945, 0,996, 0,522 79,1, <0,001 0,837, 0,987, 0,614 

ȈȣȝȕĮĲȚțȒ 86,8, <0,001 0,360, 0,239, 0,306 93,2, <0,001 0,149, 0,051, 0,002 93,3, <0,001 0,015, 0,003, <0,001 



ϱϵ 
 

       

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2       

ĭșȠȡȚıȝȠȪ -  91,7, <0,001 0,279, 0,065, 0,016 91,9, <0,001 0,149, 0,009, 0,007 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  93,0, <0,001 0,276, 0,315, 0,0466 91,4, <0,001 0,533, 0,326, 0,476 

       

Staphylococcus spp       

Staphylococcus aureus 0,0, 0,983 <0,001, <0,001, 0,209 85,0, <0,001 0,073, 0,220, 0,423 31,8, 0,145 0,036, 0,008, 0,018 
ȀȠĮȖțȠȣȜȐıȘ-ĮȡȞȘĲȚțȠȓ 
ıĲĮĳȣȜȩțȠțțȠȚ 91,4, <0,001 0,754, 0,678, 0,606 84,5, <0,001 0,586, 0,802, 0,338 83,0, <0,001 0,215, 0,119, 0,050 

post hoc ĮȞȐȜȣıȘ ȝȠȡȚĮțȐ 
ȕĮıȚıȝȑȞȦȞ ȝİȜİĲȫȞ ȖȚĮ 
ĲȠȞ Staphylococcus aureus 

      

       

Enterococcus spp 72,5, <0,001 0,175, 0,244, 0,182 89,6, <0,001 0,482, 0,246, 0,030 91,3, <0,001 0,241, 0,188, 0,016 

   93,0, <0,001    

Streptococcus spp 57,7, <0,001 >0,999, 0,902, 0,773  0,433, 0,063, 0,026 91,6, <0,001 0,159, 0,098, 0,013 

       
ȊʌȠ-ĮȞȐȜȣıȘ ıĲĮ gram 
ĮȡȞȘĲȚțȐ       

       

ȂȑșȠįȠȢ ĮȞĮĳȠȡȐȢ       

ȂȠȡȚĮțȒ  86,9, <0,001 0,089, 0,175, 0,159 92,6, <0,001 0,210, 0,715, 0,651 85,5, <0,001 0,107, 0,376, 0,676 

ȈȣȝȕĮĲȚțȒ 91,3, <0,001 >0,999, 0,505, 0,893 97,8, <0,001 0,791, 0,459, 0,218 97,3, <0,001 0,211, 0,065, 0,038 

       

ȉȪʌȠȢ țȐȡĲĮȢ Vitek 2       

ĭșȠȡȚıȝȠȪ -  97,4, <0,001 0,149, 0,108, 0,067 97,4, <0,001 0,064, 0,025, 0,125 

ȋȡȦȝĮĲȠȝİĲȡȓĮȢ -  96,2, <0,001 0,049, 0,041, 0,181 95,9, <0,001 0,012, 0,011, 0,065 

       

ǽȪȝȦıȘ ȖȜȣțȩȗȘȢ       



ϲϬ 
 

ǽȣȝȦĲȚțȐ 92,6, <0,001 0,276, 0,928, 0,247 93,4, <0,001 0,519, 0,393, 0,615 92,7, <0,001 0,656, 0,802, 0,658 

ǹȗȣȝȦĲȚțȐ 90,2, <0,001 0,592, 0,637, 0,291 96,8, <0,001 0,498, 0,823, 0,728 96,2, <0,001 0,272, 0,613, 0,894 

       
ȊʌȠ-ĮȞȐȜȣıȘ ıĲȚȢ ȝİȜȑĲİȢ  
ȐȝİıȘȢ ıȪȖțȡȚıȘȢ 93,3, <0,001 0,938, 0,397, 0,864 95,8, <0,001 0,072, 0,059, 0,007 92,2 <0,001 0,241, 0,111, 0,978 

 



ϲϭ 
 

ǼȚțȩȞĮ 10: ǻȚĮȖȡȐȝȝĮĲĮ ȤȦȞȚȠȪ țĮĲȐ Begg ȖȚĮ ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ ıĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Phoenix 

ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ 

 

      ȈȪıĲȘȝĮ Phoenix-ǼʌȓʌİįȠ īȑȞȠȣȢ                                                                                   ȈȪıĲȘȝĮ Phoenix–ǼʌȓʌİįȠ ǼȓįȠȣȢ  

 

Begg's funnel plot with pseudo 95% confidence limits
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Begg's funnel plot with pseudo 95% confidence limits
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ϲϮ 
 

ǼȚțȩȞĮ 11: ǻȚĮȖȡȐȝȝĮĲĮ ȤȦȞȚȠȪ țĮĲȐ Begg ȖȚĮ ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ ıĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Vitek 2 

ıĲĮ İʌȓʌİįĮ ȖȑȞȠȣȢ țĮȚ İȓįȠȣȢ 

 

      ȈȪıĲȘȝĮ Vitek 2-ǼʌȓʌİįȠ īȑȞȠȣȢ                                                                                   ȈȪıĲȘȝĮ Vitek 2–ǼʌȓʌİįȠ ǼȓįȠȣȢ  

 

 



 

ϲϯ 
 

ǹʌȠĲİȜȑıȝĮĲĮ ĮșȡȠȚıĲȚțȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ 

 

ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ĮșȡȠȚıĲȚțȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ĳĮȓȞȠȞĲĮȚ ıĲȠȞ ȆȓȞĮțĮ 14, 

țĮșȫȢ țĮȚ ıĲȘȞ İȚțȩȞĮ 12. ȂİĲĮȕȠȜȒ ĲȠȣ ȝİȖȑșȠȣȢ ĮʌȠĲİȜȑıȝĮĲȠȢ ıİ 

ıȣȞȐȡĲȘıȘ ȝİ ĲȠ ȤȡȩȞȠ ʌȡȠȑțȣȥİ ıĲȚȢ ıȣȞȠȜȚțȑȢ ĮȞĮȜȪıİȚȢ ĲȦȞ įȪȠ 

ıȣıĲȘȝȐĲȦȞ ıĲȠ İʌȓʌİįȠ ȖȑȞȠȣȢ, țĮșȫȢ țĮȚ ıĲȘ ıȣȞȠȜȚțȒ ĮȞȐȜȣıȘ ĲȠȣ 

ıȣıĲȒȝĮĲȠȢ Phoenix ıİ İʌȓʌİįȠ İȓįȠȣȢ. ǹȞĮĳȠȡȚțȐ ȝİ ĲȠ Phoenix, Ș ʌȡȫĲȘ 

ȝİȜȑĲȘ (Fahr et al, 2003) ȑĲİȚȞİ ȞĮ ȣʌİȡİțĲȚȝȒıİȚ ĲȘȞ ĮʌȩįȠıȘ ĲȠȣ ıȣıĲȒȝĮĲȠȢ 

ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ, İȞȫ Ș ĮȞĲȓıĲȠȚȤȘ ʌȡȫĲȘ ȝİȜȑĲȘ (Brisse et al, 2002) 

ȑĲİȚȞİ ȞĮ ȣʌȠİțĲȚȝȒıİȚ ĲȘȞ ĮʌȩįȠıȘ ĲȠȣ ıȣıĲȒȝĮĲȠȢ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ. 

īȚĮ ĲȠ Vitek 2, Ș ʌȡȫĲȘ ȝİȜȑĲȘ (Funke et al, 1998) ȑĲİȚȞİ ȞĮ ȣʌİȡİțĲȚȝȒıİȚ ĲȘȞ 

ĮʌȩįȠıȘ ĲȠȣ ıȣıĲȒȝĮĲȠȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ, İȞȫ įİȞ ȣʌȒȡȟİ ıĲĮĲȚıĲȚțȐ 

ıȘȝĮȞĲȚțȩ İȪȡȘȝĮ ıİ İʌȓʌİįȠ İȓįȠȣȢ. 

 

ȆȓȞĮțĮȢ 14: ǹȟȚȠȜȩȖȘıȘ ĲȘȢ ȤȡȠȞȚțȒȢ İȟȑȜȚȟȘȢ ĲȠȣ ȝİȖȑșȠȣȢ ĮʌȠĲİȜȑıȝĮĲȠȢ 

(ȝİĲĮıȤȘȝĮĲȚıȝȑȞȠ ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ıĲȘȞ țȜȓȝĮțĮ ĲȠȣ ĲȩȟȠȣ 

ȘȝȚĲȩȞȠȣ) ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ ĲȘȞ İȞĲȠȜȒ metatrend ĲȠȣ STATA. 

 

ȈȪıĲȘȝĮ ȣʌȩ 
ĮȟȚȠȜȩȖȘıȘ-
ǼʌȓʌİįȠ ĮȞȐȜȣıȘȢ 

ȆȡȠıȑȖȖȚıȘ 
«ʌȡȫĲȘ ȝİȜȑĲȘ 
ȑȞĮȞĲȚ ĲȦȞ 
İʌȩȝİȞȦȞ» 
ĲȚȝȒ p, ĲȚȝȒ z 

ǻȠțȚȝĮıȓĮ ʌĮȜȚȞįȡȩȝȘıȘȢ ȖİȞȚțİȣȝȑȞȦȞ İȜĮȤȓıĲȦȞ 
ĲİĲȡĮȖȫȞȦȞ 

ȈȣȞĲİȜİıĲȒȢ İʌȓ ĲȠȣ ıȣȞȩȜȠȣ 
ĲȦȞ ȝİȜİĲȫȞ (ĲȚȝȒ p) 

ȈȣȞĲİȜİıĲȒȢ ȝİĲȐ Įʌȩ 
İȟĮȓȡİıȘ ĲȘȢ ʌȡȫĲȘȢ 
ȝİȜȑĲȘȢ (ĲȚȝȒ p) 

ȈȪıĲȘȝĮ Phoenix- 
ǼʌȓʌİįȠ īȑȞȠȣȢ <0.001, 4.296 -0.01197 (<0.001) -0.00265 (0.0032) 

ȈȪıĲȘȝĮ Phoenix- 
ǼʌȓʌİįȠ ǼȓįȠȣȢ <0.001, -7.745 0.00990 (0.004) -0.00115 (0.426) 

ȈȪıĲȘȝĮ Vitek 2- 
ǼʌȓʌİįȠ īȑȞȠȣȢ 0.001, 3.297 -0.00575 (<0.001) -0.00255 (0.001) 

ȈȪıĲȘȝĮ Vitek 2- 
ǼʌȓʌİįȠ ǼȓįȠȣȢ 0.128, 1.521 -0.00302 (<0.001) -0.00294 (<0.001) 

 



 

ϲϰ 
 

ǼȚțȩȞĮ 12: ǹʌȠĲİȜȑıȝĮĲĮ ĮșȡȠȚıĲȚțȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ȖȚĮ ĲĮ ıȣıĲȒȝĮ 

Phoenix țĮȚ Vitek 2 ıĲĮ İʌȓʌİįĮ ĲȠȣ ȖȑȞȠȣȢ (a țĮȚ c, ĮȞĲȓıĲȠȚȤĮ) țĮȚ İȓįȠȣȢ (b 

țĮȚ d, ĮȞĲȓıĲȠȚȤĮ) 

 

Fahr (2003)
Stefaniuk (2003)
Colodner (2004)
Donay (2004)
Marco (2004)
Spanu (2004)
Fontana (2005)
Heikens (2005)
Hirakata (2005)
Kanemitsu (2005)
Brigante (2006)
Carroll (2006a)
Ishii (2006)
Layer (2006)
Menozzi (2006)
O'Hara (2006)
Cirkovic (2008)
Pendle (2008)
Snyder (2008)
Lamy (2010)
Mittmann (2010)

ID
Study

3.10 (3.00, 3.19)
3.01 (2.83, 3.19)
2.91 (2.69, 3.12)
2.87 (2.68, 3.06)
2.92 (2.76, 3.07)
2.94 (2.82, 3.07)
2.87 (2.72, 3.02)
2.85 (2.71, 2.99)
2.84 (2.71, 2.98)
2.81 (2.68, 2.95)
2.82 (2.70, 2.94)
2.85 (2.73, 2.96)
2.85 (2.74, 2.96)
2.84 (2.73, 2.95)
2.85 (2.75, 2.94)
2.83 (2.73, 2.93)
2.83 (2.73, 2.93)
2.82 (2.72, 2.92)
2.84 (2.74, 2.93)
2.83 (2.74, 2.93)
2.84 (2.75, 2.92)

arcsin-rate (95% CI)

3.10 (3.00, 3.19)
3.01 (2.83, 3.19)
2.91 (2.69, 3.12)
2.87 (2.68, 3.06)
2.92 (2.76, 3.07)
2.94 (2.82, 3.07)
2.87 (2.72, 3.02)
2.85 (2.71, 2.99)
2.84 (2.71, 2.98)
2.81 (2.68, 2.95)
2.82 (2.70, 2.94)
2.85 (2.73, 2.96)
2.85 (2.74, 2.96)
2.84 (2.73, 2.95)
2.85 (2.75, 2.94)
2.83 (2.73, 2.93)
2.83 (2.73, 2.93)
2.82 (2.72, 2.92)
2.84 (2.74, 2.93)
2.83 (2.74, 2.93)
2.84 (2.75, 2.92)

arcsin-rate (95% CI)

  0-3.19 0 3.19

ĂͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



 

ϲϱ 
 

Brisse (2002)
Endimiani (2002)
Fahr (2003)
Stefaniuk (2003)
Colodner (2004)
Donay (2004)
Funke (2004)
Marco (2004)
Spanu (2004)
Eigner (2005)
Fontana (2005)
Heikens (2005)
Hirakata (2005)
Kanemitsu (2005)
Liu (2005)
Brigante (2006)
Carroll (2006a)
Carroll (2006b)
Ishii (2006)
Layer (2006)
Menozzi (2006)
O'Hara (2006)
Cirkovic (2008)
Pendle (2008)
Snyder (2008)
Kulah (2009)
Dupont (2010)
Lamy (2010)
Mittmann (2010)

ID
Study

1.70 (1.49, 1.91)
2.10 (1.32, 2.89)
2.35 (1.74, 2.96)
2.45 (2.06, 2.84)
2.46 (2.12, 2.79)
2.48 (2.22, 2.74)
2.55 (2.31, 2.79)
2.60 (2.39, 2.81)
2.64 (2.45, 2.82)
2.66 (2.49, 2.82)
2.62 (2.46, 2.78)
2.56 (2.39, 2.73)
2.56 (2.40, 2.72)
2.55 (2.39, 2.70)
2.56 (2.42, 2.70)
2.57 (2.43, 2.70)
2.60 (2.46, 2.73)
2.59 (2.47, 2.72)
2.61 (2.49, 2.73)
2.59 (2.47, 2.71)
2.61 (2.49, 2.72)
2.60 (2.49, 2.71)
2.60 (2.49, 2.71)
2.60 (2.49, 2.71)
2.61 (2.51, 2.72)
2.62 (2.51, 2.72)
2.60 (2.49, 2.71)
2.58 (2.48, 2.69)
2.59 (2.48, 2.69)

arcsin-rate (95% CI)

1.70 (1.49, 1.91)
2.10 (1.32, 2.89)
2.35 (1.74, 2.96)
2.45 (2.06, 2.84)
2.46 (2.12, 2.79)
2.48 (2.22, 2.74)
2.55 (2.31, 2.79)
2.60 (2.39, 2.81)
2.64 (2.45, 2.82)
2.66 (2.49, 2.82)
2.62 (2.46, 2.78)
2.56 (2.39, 2.73)
2.56 (2.40, 2.72)
2.55 (2.39, 2.70)
2.56 (2.42, 2.70)
2.57 (2.43, 2.70)
2.60 (2.46, 2.73)
2.59 (2.47, 2.72)
2.61 (2.49, 2.73)
2.59 (2.47, 2.71)
2.61 (2.49, 2.72)
2.60 (2.49, 2.71)
2.60 (2.49, 2.71)
2.60 (2.49, 2.71)
2.61 (2.51, 2.72)
2.62 (2.51, 2.72)
2.60 (2.49, 2.71)
2.58 (2.48, 2.69)
2.59 (2.48, 2.69)

arcsin-rate (95% CI)

  
0-2.96 0 2.96

ɴͿ ɇʑʍʏɻʅɲ PŚŽĞŶŝǆ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



 

ϲϲ 
 

Funke (1998)
Jossart  (1999)
Garcia-Garotte (2000)
Ling (2001)
Gavin (2002)
Lowe (2002)
O'Hara (2003a)
Spanu (2003)
Becker (2004)
Colodner (2004)
Funke (2004)
Fontana (2005)
Funke (2005)
Giammarinaro (2005)
Innings (2005)
Mateo (2005)
Renaud (2005)
Teyssier (2005)
Abele-Horn (2006a)
Abele-Horn (2006b)
Abele-Horn (2006c)
Bosshard (2006)
Caierao  (2006)
Ishii (2006)
Layer (2006)
Rantakokko-Jalava (2006)
Haanpera (2007)
Kiratisin (2007)
Nakasone (2007)
Kim (2008)
Pendle (2008)
Hsieh (2009)
Otto-Karg (2009)
Segonds (2009)
Lamy (2010)
Mittmann  (2010)

ID
Study

2.89 (2.82, 2.95)
2.83 (2.71, 2.95)
2.89 (2.76, 3.02)
2.85 (2.73, 2.96)
2.83 (2.75, 2.92)
2.62 (2.37, 2.87)
2.63 (2.42, 2.84)
2.67 (2.48, 2.86)
2.67 (2.49, 2.85)
2.70 (2.53, 2.87)
2.73 (2.57, 2.88)
2.70 (2.55, 2.85)
2.72 (2.58, 2.86)
2.72 (2.58, 2.85)
2.71 (2.58, 2.84)
2.72 (2.59, 2.84)
2.74 (2.61, 2.86)
2.71 (2.59, 2.83)
2.73 (2.61, 2.85)
2.73 (2.62, 2.85)
2.73 (2.62, 2.84)
2.70 (2.59, 2.81)
2.71 (2.60, 2.81)
2.71 (2.61, 2.82)
2.73 (2.62, 2.83)
2.74 (2.64, 2.84)
2.72 (2.62, 2.82)
2.71 (2.61, 2.81)
2.72 (2.62, 2.81)
2.73 (2.63, 2.82)
2.69 (2.59, 2.79)
2.70 (2.60, 2.79)
2.70 (2.61, 2.79)
2.69 (2.60, 2.79)
2.70 (2.61, 2.79)
2.70 (2.61, 2.79)

arcsin-rate (95% CI)

2.89 (2.82, 2.95)
2.83 (2.71, 2.95)
2.89 (2.76, 3.02)
2.85 (2.73, 2.96)
2.83 (2.75, 2.92)
2.62 (2.37, 2.87)
2.63 (2.42, 2.84)
2.67 (2.48, 2.86)
2.67 (2.49, 2.85)
2.70 (2.53, 2.87)
2.73 (2.57, 2.88)
2.70 (2.55, 2.85)
2.72 (2.58, 2.86)
2.72 (2.58, 2.85)
2.71 (2.58, 2.84)
2.72 (2.59, 2.84)
2.74 (2.61, 2.86)
2.71 (2.59, 2.83)
2.73 (2.61, 2.85)
2.73 (2.62, 2.85)
2.73 (2.62, 2.84)
2.70 (2.59, 2.81)
2.71 (2.60, 2.81)
2.71 (2.61, 2.82)
2.73 (2.62, 2.83)
2.74 (2.64, 2.84)
2.72 (2.62, 2.82)
2.71 (2.61, 2.81)
2.72 (2.62, 2.81)
2.73 (2.63, 2.82)
2.69 (2.59, 2.79)
2.70 (2.60, 2.79)
2.70 (2.61, 2.79)
2.69 (2.60, 2.79)
2.70 (2.61, 2.79)
2.70 (2.61, 2.79)

arcsin-rate (95% CI)

  
0-3.02 0 3.02

ĐͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȳɹʆʉʐʎ 



 

ϲϳ 
 

Funke (1998)
Jossart  (1999)
Garcia-Garotte (2000)
Joyanes (2001)
Ling (2001)
Brisse (2002)
Gavin (2002)
Ligozzi (2002)
Lowe (2002)
O'Hara (2003a)
O'Hara (2003b)
Spanu (2003)
Becker (2004)
Colodner (2004)
Funke (2004)
Eigner (2005)
Fontana (2005)
Funke (2005)
Giammarinaro (2005)
Innings (2005)
Mateo (2005)
Nonhoff (2005a)
Nonhoff (2005b)
Renaud (2005)
Teyssier (2005)
Wallet (2005a)
Wallet (2005b)
Abele-Horn (2006a)
Abele-Horn (2006b)
Abele-Horn (2006c)
Bosshard (2006)
Caierao  (2006)
Ishii (2006)
Layer (2006)
Rantakokko-Jalava (2006)
Haanpera (2007)
Kiratisin (2007)
Nakasone (2007)
Zbinden (2007a)
Zbinden (2007b)
Delmas (2008)
Kim (2008)
Pendle (2008)
Hsieh (2009)
Kulah (2009)
Otto-Karg (2009)
Segonds (2009)
Dupont (2010)
Lamy (2010)
Mittmann  (2010)

ID
Study

2.38 (2.32, 2.45)
2.38 (2.32, 2.43)
2.38 (2.33, 2.43)
2.15 (1.77, 2.54)
2.26 (1.92, 2.60)
2.17 (1.85, 2.49)
2.20 (1.96, 2.45)
2.23 (2.02, 2.44)
2.09 (1.83, 2.35)
2.12 (1.89, 2.34)
2.12 (1.91, 2.33)
2.16 (1.96, 2.36)
2.17 (1.97, 2.36)
2.21 (2.02, 2.39)
2.25 (2.06, 2.43)
2.29 (2.10, 2.47)
2.29 (2.11, 2.47)
2.31 (2.14, 2.48)
2.31 (2.14, 2.47)
2.30 (2.14, 2.46)
2.29 (2.14, 2.45)
2.29 (2.14, 2.44)
2.31 (2.16, 2.46)
2.33 (2.19, 2.48)
2.29 (2.14, 2.44)
2.30 (2.16, 2.44)
2.30 (2.16, 2.43)
2.31 (2.18, 2.44)
2.32 (2.19, 2.45)
2.31 (2.18, 2.44)
2.30 (2.18, 2.43)
2.30 (2.18, 2.42)
2.28 (2.16, 2.40)
2.29 (2.17, 2.41)
2.30 (2.18, 2.41)
2.29 (2.17, 2.40)
2.26 (2.14, 2.38)
2.28 (2.16, 2.40)
2.27 (2.15, 2.39)
2.26 (2.15, 2.38)
2.27 (2.16, 2.38)
2.27 (2.16, 2.39)
2.25 (2.13, 2.36)
2.26 (2.15, 2.37)
2.27 (2.16, 2.38)
2.28 (2.17, 2.39)
2.28 (2.17, 2.39)
2.28 (2.17, 2.38)
2.28 (2.18, 2.38)
2.29 (2.19, 2.39)

arcsin-rate (95% CI)

2.38 (2.32, 2.45)
2.38 (2.32, 2.43)
2.38 (2.33, 2.43)
2.15 (1.77, 2.54)
2.26 (1.92, 2.60)
2.17 (1.85, 2.49)
2.20 (1.96, 2.45)
2.23 (2.02, 2.44)
2.09 (1.83, 2.35)
2.12 (1.89, 2.34)
2.12 (1.91, 2.33)
2.16 (1.96, 2.36)
2.17 (1.97, 2.36)
2.21 (2.02, 2.39)
2.25 (2.06, 2.43)
2.29 (2.10, 2.47)
2.29 (2.11, 2.47)
2.31 (2.14, 2.48)
2.31 (2.14, 2.47)
2.30 (2.14, 2.46)
2.29 (2.14, 2.45)
2.29 (2.14, 2.44)
2.31 (2.16, 2.46)
2.33 (2.19, 2.48)
2.29 (2.14, 2.44)
2.30 (2.16, 2.44)
2.30 (2.16, 2.43)
2.31 (2.18, 2.44)
2.32 (2.19, 2.45)
2.31 (2.18, 2.44)
2.30 (2.18, 2.43)
2.30 (2.18, 2.42)
2.28 (2.16, 2.40)
2.29 (2.17, 2.41)
2.30 (2.18, 2.41)
2.29 (2.17, 2.40)
2.26 (2.14, 2.38)
2.28 (2.16, 2.40)
2.27 (2.15, 2.39)
2.26 (2.15, 2.38)
2.27 (2.16, 2.38)
2.27 (2.16, 2.39)
2.25 (2.13, 2.36)
2.26 (2.15, 2.37)
2.27 (2.16, 2.38)
2.28 (2.17, 2.39)
2.28 (2.17, 2.39)
2.28 (2.17, 2.38)
2.28 (2.18, 2.38)
2.29 (2.19, 2.39)

arcsin-rate (95% CI)

  
0-2.6 0 2.6

ĚͿ ɇʑʍʏɻʅɲ VŝƚĞŬ Ϯ ʹ ȵʋʀʋɸɷʉ ȵʀɷʉʐʎ 



 

ϲϴ 
 

ȈȊǽǾȉǾȈǾ 

 

ȆĮȡȩĲȚ ıİ ȝȚțȡȩĲİȡȠ ȕĮșȝȩ ıİ ıȤȑıȘ ȝİ ĲȠ ǹȚȝĮĲȠȜȠȖȚțȩ țĮȚ ǺȚȠȤȘȝȚțȩ 

ǼȡȖĮıĲȒȡȚȠ, ĲȠ ıȪȖȤȡȠȞȠ ȂȚțȡȠȕȚȠȜȠȖȚțȩ ǼȡȖĮıĲȒȡȚȠ ȑȤİȚ țĮȚ ĮȣĲȩ İȚıȑȜșİȚ 

ıĲȘȞ İʌȠȤȒ ĲȘȢ ʌȜȒȡȠȣȢ ĮȣĲȠȝĮĲȠʌȠȓȘıȘȢ ĲȦȞ İȟİĲȐıİȦȞ, ʌȠȣ įȚİȞİȡȖİȓ. 

ȂȑȤȡȚ ıȒȝİȡĮ ȠȚ țĮȜȜȚȑȡȖİȚİȢ ĲȦȞ țȜȚȞȚțȫȞ įİȚȖȝȐĲȦȞ, ʌȠȣ ʌİȡȚȜĮȝȕȐȞȠȣȞ 

ĲȘȞ ĮʌȠȝȩȞȦıȘ, ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ, ĲȠȞ ȑȜİȖȤȠ İȣĮȚıșȘıȓĮȢ, ĮȜȜȐ țĮȚ ĲȘȞ 

ĮȟȚȠȜȩȖȘıȘ ʌȠȚțȓȜȦȞ İȚįȫȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ, İȓȞĮȚ ȠȚ İȟİĲȐıİȚȢ İțİȓȞİȢ ʌȠȣ 

ĮʌĮȚĲȠȪȞ ĲȘ ȝİȖĮȜȪĲİȡȘ İȝʌȜȠțȒ ĲȠȣ ĮȞșȡȫʌȚȞȠȣ ʌĮȡȐȖȠȞĲĮ. ǹȞ țĮȚ ĲȠ 

ȚĮĲȡȚțȩ țĮȚ ʌĮȡĮȧĮĲȡȚțȩ ʌȡȠıȦʌȚțȩ İȟĮțȠȜȠȣșİȓ țĮȚ șĮ İȟĮțȠȜȠȣșȒıİȚ ȞĮ 

ĮȞĮȝİȚȖȞȪİĲĮȚ İȞİȡȖȐ ıĲȘȞ ʌĮȡĮȖȦȖȒ ȑȖțĮȚȡȦȞ țĮȚ ȑȖțȣȡȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, Ș 

İȟȑȜȚȟȘ ĲȘȢ ĲİȤȞȠȜȠȖȓĮȢ ȑȤİȚ ȞĮ İʌȚįİȓȟİȚ ıȘȝĮȞĲȚțȐ İʌȚĲİȪȖȝĮĲĮ țĮȚ ıİ ĮȣĲȩȞ 

ĲȠȞ ĲȠȝȑĮ. ȈĲȘ ȕȚȠȝȘȤĮȞȓĮ ĲȦȞ ĮȞĮȜȣĲȫȞ ʌȠȣ İȟȠʌȜȓȗȠȣȞ ĲĮ ıȪȖȤȡȠȞĮ țȜȚȞȚțȐ 

ǼȡȖĮıĲȒȡȚĮ, ıȘȝĮȞĲȚțȒ șȑıȘ țĮĲȑȤȠȣȞ ʌȜȑȠȞ ĲĮ įȚȐĳȠȡĮ ȘȝȚ- țĮȚ ʌȜȒȡȦȢ 

ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ıȣıĲȒȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ 

ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ, ʌȠȣ ĮȞĮʌĲȪııȠȞĲĮȚ ıĲĮ țȜȚȞȚțȐ įİȓȖȝĮĲĮ țĮȚ ȤȡȒȗȠȣȞ 

İȞįİȜİȤȠȪȢ İȜȑȖȤȠȣ, ȫıĲİ ȞĮ įȚĮȖȞȦıșİȓ țĮȚ ȞĮ șİȡĮʌİȣșİȓ Ș ȜȠȓȝȦȟȘ ĲȠȣ 

ĮıșİȞȠȪȢ, Įʌȩ ĲȠȞ ȠʌȠȓȠ ĮʌȠȝȠȞȫȞȠȞĲĮȚ.  

ǵʌȦȢ ȒįȘ ĮȞĮĳȑȡșȘțİ, ĲĮ įȪȠ įȘȝȠĳȚȜȑıĲİȡĮ ʌȜȒȡȦȢ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ 

ȝȚțȡȠȕȚȠȜȠȖȚțȐ ıȣıĲȒȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ țĮȚ İȜȑȖȤȠȣ İȣĮȚıșȘıȓĮȢ ʌĮșȠȖȩȞȦȞ, 

İȓȞĮȚ ĲȠ ıȪıĲȘȝĮ Phoenix ĲȘȢ İĲĮȚȡİȓĮȢ Becton Dickinson țĮȚ ĲȠ Vitek 2 ĲȘȢ 

bioMérieux. ȉĮ ıȣıĲȒȝĮĲĮ ĮȣĲȐ ȑȤȠȣȞ İȞĲȣʌȦıȚĮțȐ İʌȚĲĮȤȪȞİȚ ĲȘȞ ʌĮȡĮȖȦȖȒ 

ĮʌȠĲİȜİıȝȐĲȦȞ, ʌȠȣ ʌȜȑȠȞ ȠȡȚıĲȚțȠʌȠȚȠȪȞĲĮȚ İȞĲȩȢ ĲȘȢ ȓįȚĮȢ İȡȖȐıȚȝȘȢ 

ȘȝȑȡĮȢ țĮȚ ĲȓșİȞĲĮȚ ıĲȘ įȚȐșİıȘ ĲȦȞ țȜȚȞȚțȫȞ ȖȚĮĲȡȫȞ. ȉȠ İȡȖĮıĲȘȡȚĮțȩ 

ʌȡȠıȦʌȚțȩ İȓȞĮȚ ĮȣĲȩ ʌȠȣ İȜȑȖȤİȚ ĲȘȞ ĮȟȚȩʌȚıĲȘ ȜİȚĲȠȣȡȖȓĮ ĲȦȞ ıȣıĲȘȝȐĲȦȞ, 

ĮʌȠĳĮıȓȗİȚ ȖȚĮ ĲȠ ʌȩĲİ İȓȞĮȚ ĮʌĮȡĮȓĲȘĲȘ Ș ȤȡȒıȘ ĲȠȣȢ (ĮȟȚȠȜȠȖȫȞĲĮȢ ĲȘȞ 

țȜȚȞȚțȒ ıȘȝĮıȓĮ ĲȦȞ ıĲİȜİȤȫȞ), ĳȡȠȞĲȓȗİȚ ȖȚĮ ĲȠ ıȦıĲȩ İȞȠĳșĮȜȝȚıȝȩ ĲȠȣȢ 

(ȝİ ĲȚȢ țĮĲȐȜȜȘȜİȢ țȐȡĲİȢ Ȓ ʌȐȞİȜ, ĮĳȩĲȠȣ ʌȡȠȘȖȘșİȓ ʌȡȠțĮĲĮȡțĲȚțȩȢ 

ȤĮȡĮțĲȘȡȚıȝȩȢ ĲȦȞ ıĲİȜİȤȫȞ) țĮȚ įȚȠȡșȫȞİȚ Ȓ İʌȚȕİȕĮȚȫȞİȚ ĲĮ ĮʌȠĲİȜȑıȝĮĲȐ 

ĲȠȣȢ ȝİ ʌİȡİĲĮȓȡȦ įȠțȚȝĮıȓİȢ (ȩʌȠȣ ĮȣĲȩ İȓȞĮȚ ĮʌĮȡĮȓĲȘĲȠ).  

ǻİįȠȝȑȞȠȣ ȩĲȚ Ș ıȦıĲȒ ĲĮȣĲȠʌȠȓȘıȘ İȞȩȢ ıĲİȜȑȤȠȣȢ ʌĮȡȑȤİȚ ıȘȝĮȞĲȚțȑȢ 

ʌȜȘȡȠĳȠȡȓİȢ ȖȚĮ ĲȠ ʌĮșȠȖȩȞȠ įȣȞĮȝȚțȩ ĲȠȣ țĮȚ, ĲĮȣĲȩȤȡȠȞĮ, İȓȞĮȚ ĮʌĮȡĮȓĲȘĲȘ 

ȖȚĮ ĲȘ ıȦıĲȒ İȡȝȘȞİȓĮ ĲȠȣ ĮȞĲȚȕȚȠȖȡȐȝȝĮĲȠȢ, ʌȜȒșȠȢ İȡİȣȞȘĲȫȞ Įʌȩ țȜȚȞȚțȐ 

țĮȚ İȡİȣȞȘĲȚțȐ İȡȖĮıĲȒȡȚĮ ȑȤȠȣȞ įȘȝȠıȚİȪıİȚ ȝİȜȑĲİȢ ĮȟȚȠȜȩȖȘıȘȢ ĲȘȢ 



 

ϲϵ 
 

ȚțĮȞȩĲȘĲĮȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ Phoenix țĮȚ Vitek 2 ȖȚĮ ĲȘȞ ȠȡșȒ ĲĮȣĲȠʌȠȓȘıȘ 

ĲȦȞ įȚĮĳȩȡȦȞ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ. ȅȚ İȡȖĮıȓİȢ ĮȣĲȑȢ ʌĮȡȑȤȠȣȞ Ș țȐșİ ȝȓĮ ĲĮ 

įȚțȐ ĲȘȢ ȟİȤȦȡȚıĲȐ ıȣȝʌİȡȐıȝĮĲĮ, ʌȠȣ ȕȡȓıțȠȞĲĮȚ ıİ ȐȝİıȘ ıȣȞȐȡĲȘıȘ ȝİ ĲȠ 

ıȤİįȚĮıȝȩ ĲȠȣ İȡİȣȞȘĲȚțȠȪ ʌȡȦĲȠțȩȜȜȠȣ țĮȚ ĲĮ İȓįȘ ĲȦȞ ȝȚțȡȠȕȓȦȞ ʌȠȣ 

İȜȑȖȤȠȞĲĮȚ. ȂȑȤȡȚ ıȒȝİȡĮ, įİȞ ȑȤİȚ ȖȓȞİȚ țĮȝȓĮ ʌȡȠıʌȐșİȚĮ ʌȠıȠĲȚțȒȢ 

ıȪȞșİıȘȢ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ ĲȦȞ ıȣȖțİțȡȚȝȑȞȦȞ ȝİȜİĲȫȞ, Ș ȠʌȠȓĮ țĮȚ șĮ İȓȤİ 

ȦȢ ıĲȩȤȠ ȞĮ ʌȡȠțȪȥȠȣȞ ıĲȑȡİĮ ıȣȝʌİȡȐıȝĮĲĮ ȖȚĮ ĲȘȞ ĮțȡȓȕİȚĮ țȐșİ 

ıȣıĲȒȝĮĲȠȢ țĮȚ ȞĮ ĮȞĮįİȚȤșȠȪȞ ȠȚ ĲȣȤȩȞ ĮįȣȞĮȝȓİȢ ĲȠȣ. 

ǲĲıȚ, ȜȠȚʌȩȞ, Ș ʌĮȡȠȪıĮ įȚʌȜȦȝĮĲȚțȒ İȡȖĮıȓĮ, İʌȚțİȞĲȡȫșȘțİ ıĲȠ ȞĮ ȝİĲĮ-

ĮȞĮȜȪıİȚ ȩȜİȢ ĲȚȢ įȘȝȠıȚİȣȝȑȞİȢ ıĲȠ MEDLINE ȝİȜȑĲİȢ ĮȟȚȠȜȩȖȘıȘȢ ĲȦȞ 

ȠȡȖȐȞȦȞ Phoenix țĮȚ Vitek 2, ʌȠȣ ĮĳȠȡȠȪȞ ıĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ gram șİĲȚțȫȞ 

țĮȚ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ, ȝİ țȣȡȓĮȡȤȠ ȗȘĲȠȪȝİȞȠ ȞĮ ıȣȖțȡȓȞİȚ ȐȝİıĮ ĲĮ 

įȪȠ ıȣıĲȒȝĮĲĮ țĮȚ ȞĮ ĮȞĮįİȓȟİȚ ĲȠȣȢ ʌĮȡȐȖȠȞĲİȢ, ʌȠȣ ȝʌȠȡİȓ ȞĮ İȣșȪȞȠȞĲĮȚ 

ȖȚĮ ĲȘȞ İĲİȡȠȖȑȞİȚĮ ĲȦȞ ȝİȜİĲȫȞ. 

ȉĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ ĮȞȑįİȚȟĮȞ ȣʌİȡȠȤȒ ĲȠȣ Phoenix ȑȞĮȞĲȚ 

ĲȠȣ Vitek 2, Ș ȠʌȠȓĮ țĮĲĮȖȡȐĳȘțİ ȠȡȚĮțȒ ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ, ĮȜȜȐ 

ıĲĮĲȚıĲȚțȐ ȚıȤȣȡȒ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ. ȈȣȖțİțȡȚȝȑȞĮ, Ș ıȣȞȠȜȚțȒ ĮʌȩįȠıȘ 

(ıȣȞȠȜȚțȩ ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ) țĮȚ ĲȦȞ įȪȠ ıȣıĲȘȝȐĲȦȞ 

țĮĲĮȖȡȐĳȘțİ ȝİȖĮȜȪĲİȡȘ ĲȠȣ 95% ıĲȠ İʌȓʌİįȠ ĲȠȣ ȖȑȞȠȣȢ (97,70% ȖȚĮ ĲȠ 

Phoenix țĮȚ 95,20% ȖȚĮ ĲȠ Vitek 2), İȞȫ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ ȑĳĲĮıİ ĲȠ 

92,51% ȖȚĮ ĲȠ Phoenix țĮȚ ȝȩȜȚȢ ĲȠ 82,90% ȖȚĮ ĲȠ Vitek 2.  

ȉȠ ʌȜȑȠȞ İȞįȚĮĳȑȡȠȞ İȪȡȘȝĮ ʌȠȣ ʌȡȠȑțȣȥİ Įʌȩ ĲȘ ıȣȞȠȜȚțȒ, ĮȜȜȐ țĮȚ ĲȚȢ 

İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ ȖȚĮ ĲĮ gram șİĲȚțȐ țĮȚ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ, 

ĮĳȠȡȠȪıİ ĲȠ ȖİȖȠȞȩȢ ȩĲȚ Ș ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ ȣʌİȡȠȤȒ ĲȠȣ Phoenix ȑȞĮȞĲȚ 

ĲȠȣ Vitek 2 ʌȡȠȑțȣʌĲİ ıȤİįȩȞ ʌȐȞĲĮ ȩĲĮȞ ȠȚ ıȣȖțȡȓıİȚȢ ĮĳȠȡȠȪıĮȞ ȝİȜȑĲİȢ 

ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ ȝİ ȕȐıȘ țȐʌȠȚĮ ıȣȝĮȕĲȚțȒ ȝȑșȠįȠ 

ĮȞĮĳȠȡȐȢ, țĮșȫȢ țĮȚ ȝİȜȑĲİȢ ʌȠȣ ıȣȞȑțȡȚȞĮȞ ĲĮ ʌȐȞİȜ ĲȠȣ Phoenix ȝİ ĲȚȢ 

ĳșȠȡȚȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲȠȣ Vitek 2. Ǿ ȝȠȞĮįȚțȒ İȟĮȓȡİıȘ ıİ ĮȣĲȩȞ ĲȠȞ 

«țĮȞȩȞĮ» ıȘȝİȚȫșȘțİ ıĲȚȢ ȝİȜȑĲİȢ ʌȠȣ ĮȟȚȠȜȠȖȠȪıĮȞ ĲȘȞ ȚțĮȞȩĲȘĲĮ 

ĲĮȣĲȠʌȠȓȘıȘȢ ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ ĲȦȞ gram ĮȡȞȘĲȚțȫȞ İȚįȫȞ, ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ 

ȝȠȡȚĮțȒ ĲİȤȞȚțȒ ĮȞĮĳȠȡȐȢ, Ș ıȪȖțȡȚıȘ ĲȦȞ ȠʌȠȓȦȞ įİȞ ĮȞȑįİȚȟİ ıĲĮĲȚıĲȚțȐ 

ıȘȝĮȞĲȚțȒ įȚĮĳȠȡȐ ĮȞȐȝİıĮ ıĲȠ Phoenix țĮȚ ĲȠ Vitek 2.  

ȈȘȝĮȞĲȚțȩ ȝȑĲȡȠ ĲȘȢ ĮȟȓĮȢ İȞȩȢ ȣȥȘȜȐ ʌȡȠĲȣʌȠʌȠȚȘȝȑȞȠȣ, İȝʌȠȡȚțȐ 

įȚĮșȑıȚȝȠȣ, ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȠȣ ıȣıĲȒȝĮĲȠȢ ĮʌȠĲİȜİȓ Ș ȚțĮȞȩĲȘĲȐ ĲȠȣ ȞĮ 



 

ϳϬ 
 

įȚĮĲȘȡİȓ Ȓ ĮțȩȝĮ țĮȚ ȞĮ ȕİȜĲȚȫȞİȚ ĲȘȞ ĮʌȩįȠıȒ ĲȠȣ, ıĲȘ įȚȐȡțİȚĮ ĲȠȣ ȤȡȩȞȠȣ. 

Ȉİ ĮȣĲȩ ĲȠ ʌȜĮȓıȚȠ, Ș İĲĮȚȡİȓĮ bioMérieux, įȘȝȚȠȪȡȖȘıİ ĲȚȢ ȞȑİȢ 

ȤȡȦȝĮĲȠȝİĲȡȚțȑȢ țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ, ȝİ ıĲȩȤȠ ȞĮ İȞȚıȤȪıİȚ ĲȘȞ ĮʌȩįȠıȘ 

ĲȦȞ țĮȡĲȫȞ ĳșȠȡȚıȝȠȪ, ĮȜȜȐ țĮȚ ȞĮ įȚİȣȡȪȞİȚ ĲȠ ĳȐıȝĮ ĲȦȞ İȚįȫȞ ʌȠȣ İȓȞĮȚ 

ıİ șȑıȘ ȞĮ ĲĮȣĲȠʌȠȚȒıȠȣȞ (110) (İȚįȚțȐ ıİ ȩ,ĲȚ ĮĳȠȡȐ ĲȠȣȢ ıĲȡİʌĲȠțȩțțȠȣȢ 

țĮȚ ĲĮ ĮȗȣȝȦĲȚțȐ gram ĮȡȞȘĲȚțȐ ȕĮțĲȒȡȚĮ). Ǿ ȝİĲĮ-ĮȞȐȜȣıȘ İʌȚȕİȕĮȓȦıİ ĲȘȞ 

ȣʌİȡȠȤȒ ĲȦȞ ȤȡȦȝĮĲȠȝİĲȡȚțȫȞ ȑȞĮȞĲȚ ĲȦȞ ĳșȠȡȚȠȝİĲȡȚțȫȞ țĮȡĲȫȞ, İȞȫ 

ĲĮȣĲȩȤȡȠȞĮ ĮȞȑįİȚȟİ ʌĮȡȩȝȠȚİȢ İʌȚįȩıİȚȢ ĲȦȞ ʌȡȫĲȦȞ ıȣȖțȡȚĲȚțȐ ȝİ ĲĮ 

țĮșȚİȡȦȝȑȞĮ ʌȐȞİȜ ĲȠȣ ıȣıĲȒȝĮĲȠȢ Phoenix. īȓȞİĲĮȚ, ȑĲıȚ, ȝİ ıĮĳȒȞİȚĮ 

ĮȞĲȚȜȘʌĲȩ ȩĲȚ ĲȠ Vitek 2, ʌȠȣ įȚĮĲȓșİĲĮȚ ıĲȠ İȝʌȩȡȚȠ Įʌȩ ĲȠ 1997, ȑȤİȚ ĲȘ 

įȣȞĮĲȩĲȘĲĮ ȞĮ İȟİȜȓııİĲĮȚ ȝİ țĮĲȐȜȜȘȜİȢ ĲȡȠʌȠʌȠȚȒıİȚȢ ĲȘȢ ȣʌȠțİȓȝİȞȘȢ 

ĲİȤȞȠȜȠȖȓĮȢ ĲȠȣ țĮȚ ȞĮ ʌĮȡĮȝȑȞİȚ ĮȞĲĮȖȦȞȚıĲȚțȩ ıİ ıȤȑıȘ ȝİ ȞİȩĲİȡĮ ȩȡȖĮȞĮ 

ʌȠȣ İȚıȐȖȠȞĲĮȚ ıĲĮ İȡȖĮıĲȒȡȚĮ. Ǿ ĮʌȩįȠıȒ ĲȠȣ, ȝİ ĲȘȞ ĲİȤȞȠȜȠȖȓĮ ĲȘȢ 

ȤȡȦȝĮĲȠȝİĲȡȓĮȢ, İȓȞĮȚ ʌĮȡȩȝȠȚĮ ȝİ ĮȣĲȒ ĲȠȣ ȕĮıȚțȠȪ ĮȞĲĮȖȦȞȚıĲȒ ĲȠȣ, ĲȠȣ 

ıȣıĲȒȝĮĲȠȢ Phoenix ĲȘȢ Becton Dickinson, ʌȠȣ ȜȩȖȦ ĲȘȢ ıȤİĲȚțȐ ʌȡȩıĳĮĲȘȢ 

țȣțȜȠĳȠȡȓĮȢ ĲȠȣ, įİȞ ȑȤİȚ ȝȑȤȡȚ ıĲȚȖȝȒȢ ȣʌȠıĲİȓ țȐʌȠȚĮ ȝİȓȗȠȞĮ ĲȡȠʌȠʌȠȓȘıȘ 

ıĲȘ ȜİȚĲȠȣȡȖȓĮ ĲȠȣ. 

ǵʌȦȢ ĮȞĮĳȑȡșȘțİ, ȠȚ ȝİȜȑĲİȢ, ʌȠȣ ȤȡȘıȚȝȠʌȠȓȘıĮȞ ȝȠȡȚĮțȑȢ ĲİȤȞȚțȑȢ 

ĲĮȣĲȠʌȠȓȘıȘȢ ȦȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘȞ ĮȟȚȠȜȩȖȘıȘ ĲȦȞ ıȣıĲȘȝȐĲȦȞ, įİȞ 

ĮȞȑįİȚȟĮȞ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȑȢ įȚĮĳȠȡȑȢ ȝİĲĮȟȪ ĲȠȣ Phoenix țĮȚ ĲȠȣ Vitek 2. 

ȂȐȜȚıĲĮ, Ș ĮʌȩįȠıȘ țĮȚ ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ ıĲȚȢ ȝİȜȑĲİȢ ĮȣĲȑȢ ȒĲĮȞ ıĲĮșİȡȐ 

ȤĮȝȘȜȩĲİȡȘ ĲȘȢ ĮʌȩįȠıȒȢ ĲȠȣȢ ıĲȚȢ ȝİȜȑĲİȢ, ʌȠȣ ȤȡȘıȚȝȠʌȠȓȘıĮȞ 

ĳĮȚȞȠĲȣʌȚțȑȢ ĲĮȣĲȠʌȠȚȘĲȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ. Ǿ ʌĲȫıȘ ĲȦȞ ĮȞĲȓıĲȠȚȤȦȞ 

ʌȠıȠıĲȫȞ ȒĲĮȞ İȞĲȣʌȦıȚĮțȒ İȚįȚțȐ ıĲȠ İʌȓʌİįȠ ĲȠȣ İȓįȠȣȢ, ĲȩıȠ ıĲȘ 

ıȣȞȠȜȚțȒ, ȩıȠ țĮȚ ıĲȚȢ İʌȚȝȑȡȠȣȢ ĮȞĮȜȪıİȚȢ ȖȚĮ ĲĮ gram șİĲȚțȐ țĮȚ gram 

ĮȡȞȘĲȚțȐ İȓįȘ. ĬİȦȡİȓĲĮȚ ȖİȞȚțȐ ĮʌȠįİțĲȩ ȩĲȚ ȠȚ ȝİȜȑĲİȢ, ʌȠȣ İȜȑȖȤȠȣȞ ĲȘȞ 

ȚțĮȞȩĲȘĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ İȞȩȢ ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞȠȣ ıȣıĲȒȝĮĲȠȢ (ȩʌȦȢ ĲȠ 

Phoenix Ȓ ĲȠ Vitek 2) İʌȚıĲȡĮĲİȪȠȞĲĮȢ ȝȠȡȚĮțȐ ȤĮȡĮțĲȘȡȚıȝȑȞĮ ıĲİȜȑȤȘ, İȓȞĮȚ 

ȝİȜȑĲİȢ «ȣȥȘȜȩĲİȡȘȢ ʌȠȚȩĲȘĲĮȢ» ıİ ıȤȑıȘ ȝİ ĮȣĲȑȢ, ıĲȚȢ ȠʌȠȓİȢ ĲĮ 

İȟİĲĮȗȩȝİȞĮ ıĲİȜȑȤȘ ȑȤȠȣȞ ĲĮȣĲȠʌȠȚȘșİȓ ȝİ ıȣȝȕĮĲȚțȑȢ ĳĮȚȞȠĲȣʌȚțȑȢ 

ȝİșȩįȠȣȢ. ǱȜȜȦıĲİ, ıĲȘȞ ʌȜİȚȠȥȘĳȓĮ ĲȦȞ įȘȝȠıȚİȣȝȑȞȦȞ ȝİȜİĲȫȞ ĲȘȢ 

įİȪĲİȡȘȢ ĮȣĲȒȢ țĮĲȘȖȠȡȓĮȢ, ĲĮ ıĲİȜȑȤȘ ȑȤȠȣȞ ıȣȤȞȩĲİȡĮ ȝİȜİĲȘșİȓ ȝİ țȐʌȠȚȠ 

ȐȜȜȠ İȝʌȠȡȚțȐ įȚĮșȑıȚȝȠ ıȪıĲȘȝĮ (țĮĲȐ țĮȞȩȞĮ țȐʌȠȚȠ ıȪıĲȘȝĮ ǹPI, ĲĮ 

ĮʌȠĲİȜȑıȝĮĲĮ ĲȠȣ ȠʌȠȓȠȣ ȜĮȝȕȐȞȠȞĲĮȚ ȦȢ ȠȡȚıĲȚțȑȢ ĲĮȣĲȠʌȠȚȒıİȚȢ) țĮȚ ȩȤȚ ȝİ 



 

ϳϭ 
 

ĲȠȣȢ ʌȠȜȪʌȜȠțȠȣȢ țȚ İțĲİĲĮȝȑȞȠȣȢ ĳĮȚȞȠĲȣʌȚțȠȪȢ ĮȜȖȠȡȓșȝȠȣȢ, ʌȠȣ 

ʌȡȠĲİȓȞȠȞĲĮȚ ıĲĮ ȂȚțȡȠȕȚȠȜȠȖȚțȐ ıȣȖȖȡȐȝȝĮĲĮ ĮȞĮĳȠȡȐȢ, ȖȚĮ ĲȘȞ 

ĮȞĮȖȞȫȡȚıȘ ĲȦȞ įȚĮĳȩȡȦȞ ȕĮțĲȘȡȚĮțȫȞ ȖİȞȫȞ țĮȚ ĲȘȞ țĮĲȐĲĮȟȘ ĲȦȞ ıĲİȜİȤȫȞ 

ıĲĮ İʌȚȝȑȡȠȣȢ İȓįȘ. ǻȚĮĲȣʌȫȞİĲĮȚ, ȜȠȚʌȩȞ, Ș İʌȚĳȪȜĮȟȘ ȩĲȚ ıİ ȝİȜȑĲİȢ 

ĮȟȚȠȜȩȖȘıȘȢ ĲȠȣ Phoenix Ȓ ĲȠȣ Vitek 2, ıĲȚȢ ȠʌȠȓİȢ ĲĮ ĮʌȠĲİȜȑıȝĮĲĮ ĲȦȞ įȪȠ 

ȠȡȖȐȞȦȞ ıȣȖțȡȓȞȠȞĲĮȚ ȝİ ĳĮȚȞȠĲȣʌȚțȑȢ ȝİșȩįȠȣȢ ĮȞĮĳȠȡȐȢ, ȣʌȐȡȤİȚ ĲȠ 

șİȦȡȘĲȚțȩ İȞįİȤȩȝİȞȠ țȐʌȠȚĮ Įʌȩ ĲĮ «ıȦıĲȐ ĲĮȣĲȠʌȠȚȘȝȑȞĮ» ıĲİȜȑȤȘ ȞĮ 

ȑȤȠȣȞ, ıĲȘȞ ʌȡĮȖȝĮĲȚțȩĲȘĲĮ, ĲĮȣĲȠʌȠȚȘșİȓ ȜĮȞșĮıȝȑȞĮ ĲȩıȠ ȝİ ĲȠ ȣʌȩ 

İȟȑĲĮıȘ ıȪıĲȘȝĮ, ȩıȠ țĮȚ ȝİ ĲȘ ȝȑșȠįȠ ĮȞĮĳȠȡȐȢ (63). 

Ȃİ ȕȐıȘ, ĲȚȢ ʌĮȡĮʌȐȞȦ įȚĮʌȚıĲȫıİȚȢ, Ș ȣʌİȡȠȤȒ ĲȠȣ Phoenix ȑȞĮȞĲȚ ĲȠȣ Vitek 

2, ʌȠȣ țĮĲĮȖȡȐĳȘțİ ıĲȘȞ ʌĮȡȠȪıĮ ȝİĲĮ-ĮȞȐȜȣıȘ, șĮ ȝʌȠȡȠȪıİ ȞĮ Ĳİșİȓ ȣʌȩ 

ĮȝĳȚıȕȒĲȘıȘ, ȑȦȢ ȩĲȠȣ İʌȚȕİȕĮȚȦșİȓ Įʌȩ ȝİȖĮȜȪĲİȡȠ ĮȡȚșȝȩ ȝİȜİĲȫȞ, ʌȠȣ șĮ 

ȤȡȘıȚȝȠʌȠȚȠȪȞ ȝȠȡȚĮțȑȢ ĲİȤȞȚțȑȢ ĮȞĮĳȠȡȐȢ, ĮȜȜȐ țĮȚ ĲȚȢ ȤȡȦȝĮĲȠȝİĲȡȚțȑȢ 

țȐȡĲİȢ ĲĮȣĲȠʌȠȓȘıȘȢ ĲȠȣ Vitek 2. 

ǱȜȜȦıĲİ, ȑȞĮ İʌȚʌȜȑȠȞ İʌȚȤİȓȡȘȝĮ ȖȚĮ ȞĮ ıĲȘȡȚȤșİȓ ȝȚĮ ĲȑĲȠȚĮ ȐʌȠȥȘ ʌĮȡȑȤİȚ 

țĮȚ Ș ȝİĲĮ-ĮȞȐȜȣıȘ ʌȠȣ ĮĳȠȡȠȪıİ ĮʌȠțȜİȚıĲȚțȐ ĲȚȢ 11 ȝİȜȑĲİȢ, ʌȠȣ 

ıȣȞȑțȡȚȞĮȞ ȐȝİıĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ țĮȚ Ș ȠʌȠȓĮ įİȞ ĮȞȑįİȚȟİ ıĲĮĲȚıĲȚțȐ 

ıȘȝĮȞĲȚțȒ įȚĮĳȠȡȐ ȝİĲĮȟȪ ĲȠȣ Phoenix țĮȚ Vitek 2, ĲȩıȠ ıĲȠ İʌȓʌİįȠ ĲȠȣ 

ȖȑȞȠȣȢ, ȩıȠ țĮȚ ĲȠȣ İȓįȠȣȢ. ǹȟȓȗİȚ ȞĮ ĲȠȞȚıĲİȓ Ș ȚįȚĮȓĲİȡȘ ĮȟȓĮ ĲȘȢ İʌȚȝȑȡȠȣȢ 

ĮȣĲȒȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ, ĮȞ țĮȞİȓȢ ĮȞĮȜȠȖȚıĲİȓ ĲȠ ȖİȖȠȞȩȢ ȩĲȚ ȠȚ ȝİȜȑĲİȢ ʌȠȣ 

ıȣȝʌİȡȚȜȒĳșȘțĮȞ ȒĲĮȞ ȠȚ ȝȩȞİȢ ıĲȚȢ ȠʌȠȓİȢ ĲĮ įȪȠ ȩȡȖĮȞĮ İȟİĲȐıĲȘțĮȞ ıĲĮ 

ȓįȚȠ İȡȖĮıĲȒȡȚȠ, Įʌȩ ĲȠȞ ȓįȚȠȞ İȡİȣȞȘĲȒ țĮȚ ȝİ ĲȠ ȓįȚȠ ĳȐıȝĮ (ĲȩıȠ Įʌȩ 

ʌȜİȣȡȐȢ ʌȡȠȑȜİȣıȘȢ, ĮȜȜȐ țĮȚ İȚįȫȞ ʌȠȣ ĮȞĲȚʌȡȠıȫʌİȣĮȞ) ıĲİȜİȤȫȞ țĮȚ, 

İʌȠȝȑȞȦȢ, ĲĮ ĮʌȠĲİȜȑıȝĮĲȐ ĲȠȣȢ ȒĲĮȞ ĮʌĮȜȜĮȖȝȑȞĮ țȐșİ İȓįȠȣȢ ıȣȖȤȣĲȚțȫȞ 

ʌĮȡĮȖȩȞĲȦȞ țĮȚ İĲİȡȠȖȑȞİȚĮȢ. 

ȈĲȠ ʌȜĮȓıȚȠ ĲȘȢ ʌȡȠıʌȐșİȚĮȢ ȞĮ İʌȚȕİȕĮȚȦșİȓ Ș ȣʌİȡȠȤȒ ĲȠȣ Phoenix ȑȞĮȞĲȚ 

ĲȠȣ Vitek 2 ȖȚĮ ĲȘȞ ĲĮȣĲȠʌȠȓȘıȘ ıİ İʌȓʌİįȠ İȓįȠȣȢ ĲȠȣ S. aureus, ĲȦȞ 

ıĲȡİʌĲȠțȩțțȦȞ, ĲȦȞ İȞĲİȡȠțȩțțȦȞ țĮȚ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ 

ȕĮțĲȘȡȓȦȞ, ȒĲĮȞ ĮȞĮȖțĮȓĮ Ș įȚİȞȑȡȖİȚĮ post hoc ȝİĲĮ-ĮȞĮȜȪıİȦȞ ĲȦȞ ȝİȜİĲȫȞ 

ʌȠȣ ĮȟȚȠȜȩȖȘıĮȞ ĲĮ ıȣıĲȒȝĮĲĮ ȝİ ĲĮ ȖȑȞȘ ĮȣĲȐ, ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ ȝȠȡȚĮțȑȢ 

ĲİȤȞȚțȑȢ ĮȞĮĳȠȡȐȢ. Ǿ ȝȠȞĮįȚțȒ ʌİȡȓʌĲȦıȘ, ıĲȘȞ ȠʌȠȓĮ ȝȚĮ post hoc ȝİĲĮ-

ĮȞȐȜȣıȘ ȝȠȡȚĮțȐ ȕĮıȚıȝȑȞȦȞ ȝİȜİĲȫȞ țĮĲȑıĲȘ İĳȚțĲȒ, ȒĲĮȞ ĮȣĲȒ ĲȠȣ S. 

aureus, Ș ȠʌȠȓĮ İʌȚȕİȕĮȓȦıİ ĲȘȞ ȣʌİȡȠȤȒ ĲȠȣ Phoenix ȑȞĮȞĲȚ ĲȠȣ Vitek 2 ıİ 

ȠȡȚĮțȐ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȩ ȕĮșȝȩ, ȠįȘȖȫȞĲĮȢ ıĲȠ ıȣȝʌȑȡĮıȝĮ ȩĲȚ, 



 

ϳϮ 
 

ʌȚșĮȞȩĲĮĲĮ, ʌȡȩțİȚĲĮȚ ȖȚĮ ȝȚĮ ʌȡĮȖȝĮĲȚțȒ įȚĮĳȠȡȐ ȝİĲĮȟȪ ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ. ȅ 

ȑȜİȖȤȠȢ ĲȘȢ įȚĮșȑıȚȝȘȢ ȕȚȕȜȚȠȖȡĮĳȓĮȢ ȖȚĮ ĲȚȢ ȣʌȩȜȠȚʌİȢ țĮĲȘȖȠȡȓİȢ ȕĮțĲȘȡȓȦȞ 

ĮȞȑįİȚȟİ, ȖȚĮ ĲȠ ıȪıĲȘȝĮ Phoenix, ĲȘȞ ĮʌȠȣıȓĮ ȝȠȡȚĮțȐ ȕĮıȚıȝȑȞȦȞ ȝİȜİĲȫȞ 

ȖȚĮ ıĲȡİʌĲȠțȩțțȠȣȢ țȚ İȞĲİȡȠțȩțțȠȣȢ, İȞȫ ȝȩȞȠ ȝȓĮ ĲȑĲȠȚĮ İȡȖĮıȓĮ ȣʌȒȡȤİ 

įȘȝȠıȚİȣȝȑȞȘ ȖȚĮ ĲĮ ĮȗȣȝȦĲȚțȐ gram ĮȡȞȘĲȚțȐ İȓįȘ. ȈĲȘȞ ʌİȡȓʌĲȦıȘ ĲȠȣ Vitek 

2, ȣʌȒȡȤĮȞ įȪȠ, țĮȝȓĮ țĮȚ ȠțĲȫ ĲȑĲȠȚİȢ ȝİȜȑĲİȢ ȖȚĮ ıĲȡİʌĲȠțȩțțȠȣȢ, 

İȞĲİȡȠțȩțțȠȣȢ țĮȚ ĮȗȣȝȦĲȚțȐ ĮȞĲȓıĲȠȚȤĮ, ȖİȖȠȞȩȢ ĲȠ ȠʌȠȓȠ țĮșȚıĲȠȪıİ 

ĮįȪȞĮĲȘ ĲȘ ıȪȞșİıȘ «ȣȥȘȜȒȢ ʌȠȚȩĲȘĲĮȢ» įİįȠȝȑȞȦȞ ȖȚĮ ĲĮ ıĲİȜȑȤȘ ĲȦȞ 

ȠȝȐįȦȞ ĮȣĲȫȞ.  

ǼțĲȩȢ Įʌȩ ĲȠȣȢ ıȤİĲȚțȠȪȢ ȝİ ĲȠ ȣʌȩ ĮȟȚȠȜȩȖȘıȘ ıȪıĲȘȝĮ țĮȚ ĲȘ 

ȤȡȘıȚȝȠʌȠȚȠȪȝİȞȘ ĲĮȣĲȠʌȠȚȘĲȚțȒ ȝȑșȠįȠ ĮȞĮĳȠȡȐȢ, Ș ʌĮȡȠȪıĮ ȝİĲĮ-ĮȞȐȜȣıȘ 

ĮȞȑįİȚȟİ țĮȚ ıȤİĲȚțȠȪȢ ȝİ ĲĮ İȟİĲĮȗȩȝİȞĮ ıĲİȜȑȤȘ ĲȡȠʌȠʌȠȚȘĲȑȢ ĲȘȢ ĮʌȩįȠıȘȢ 

ĲȦȞ ȠȡȖȐȞȦȞ Phoenix țĮȚ Vitek 2. ȈȣȖțİțȡȚȝȑȞĮ, ȝȑıȦ ĲȘȢ ȝİĲĮ-

ʌĮȜȚȞįȡȩȝȘıȘȢ, ĮʌȠįİȓȤșȘțİ ȩĲȚ ĲȠ ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲȠ 

Phoenix ıȣıȤİĲȚȗȩĲĮȞ șİĲȚțȐ ȝİ ĲȠ ʌȠıȠıĲȩ ĲȦȞ ıĲİȜİȤȫȞ S. aureus țĮȚ 

ĮȡȞȘĲȚțȐ ȝİ ĲȠ ʌȠıȠıĲȩ ĲȦȞ țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȫȞ ıĲĮĳȣȜȠțȩțțȦȞ ıĲȚȢ 

İʌȚȝȑȡȠȣȢ ȝİȜȑĲİȢ. ǹȞĲȓıĲȠȚȤĮ, ĲȠ ʌȠıȠıĲȩ ıȦıĲȒȢ ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ ĲȠ Vitek 

2 ıȣıȤİĲȚȗȩĲĮȞ șİĲȚțȐ ȝİ ĲȠ ʌȠıȠıĲȩ ĲȦȞ ȗȣȝȦĲȚțȫȞ țĮȚ ĮȡȞȘĲȚțȐ ȝİ ĲȠ 

ʌȠıȠıĲȩ ĲȦȞ ĮȗȣȝȦĲȚțȫȞ gram ĮȡȞȘĲȚțȫȞ ȕĮțĲȘȡȓȦȞ ıĲȚȢ İʌȚȝȑȡȠȣȢ ȝİȜȑĲİȢ. 

ȂȐȜȚıĲĮ, Ș ȝİĲĮ-ʌĮȜȚȞįȡȩȝȘıȘ İʌȚȕİȕĮȓȦıİ ĲĮ ȤĮȡĮțĲȘȡȚıĲȚțȐ ĲȘȢ ĮʌȩįȠıȘȢ 

ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ, ȩʌȦȢ ĮȣĲȐ țĮșȠȡȓıĲȘțĮȞ Įʌȩ ĲȚȢ «İȞĲȩȢ ĲȦȞ ıȣıĲȘȝȐĲȦȞ» 

ĮȞĮȜȪıİȚȢ: Phoenix țĮȚ Vitek 2 ıȘȝİȓȦıĮȞ ĲĮ ȣȥȘȜȩĲİȡĮ ʌȠıȠıĲȐ ıȦıĲȫȞ 

ĲĮȣĲȠʌȠȚȒıİȦȞ ȖȚĮ ĲĮ ıĲİȜȑȤȘ S. aureus țĮȚ ĲĮ ȗȣȝȦĲȚțȐ gram ĮȡȞȘĲȚțȐ țĮȚ ĲĮ 

ȤĮȝȘȜȩĲİȡĮ ʌȠıȠıĲȐ ȖȚĮ ĲȠȣȢ țȠĮȖțȠȣȜȐıȘ ĮȡȞȘĲȚțȠȪȢ ıĲĮĳȣȜȠțȩțțȠȣȢ țĮȚ 

ĲĮ ĮȗȣȝȦĲȚțȐ, ĮȞĲȓıĲȠȚȤĮ.  

ȈĲȠ ıȘȝİȓȠ ĮȣĲȩ, ĮȟȓȗİȚ ȞĮ ĮȞĮĳİȡșȠȪȞ ȝİ ıȣȞĲȠȝȓĮ ȠȡȚıȝȑȞĮ ȝİȚȠȞİțĲȒȝĮĲĮ 

ĲȘȢ ʌĮȡȠȪıĮȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ, ʌȠȣ, ȩȝȦȢ, ĮʌĮȞĲȫȞĲĮȚ ıȣȤȞȐ ıİ ȝİȜȑĲİȢ ĮȣĲȠȪ 

ĲȠȣ İȓįȠȣȢ. Ǿ ĮȞĮȗȒĲȘıȘ ĲȦȞ İʌȚȜȑȟȚȝȦȞ ȐȡșȡȦȞ ʌȡĮȖȝĮĲȠʌȠȚȒșȘțİ 

ĮʌȠțȜİȚıĲȚțȐ ıĲȘ ȕȐıȘ įİįȠȝȑȞȦȞ MEDLINE țĮȚ ȩȤȚ ıİ ʌȡĮțĲȚțȐ įȚİșȞȫȞ 

ıȣȞİįȡȓȦȞ. Ǿ ĲĮțĲȚțȒ ĮȣĲȒ ĮțȠȜȠȣșȒșȘțİ, țĮșȫȢ ȠȚ ʌİȡȚȜȒȥİȚȢ ĲȦȞ 

ıȣȞİįȡȚĮțȫȞ ĮȞĮțȠȚȞȫıİȦȞ įİȞ ʌİȡȚİȓȤĮȞ ĲȠ ıȪȞȠȜȠ ĲȘȢ ĮʌĮȚĲȠȪȝİȞȘȢ 

ʌȜȘȡȠĳȠȡȓĮȢ ȖȚĮ ĲȘȞ İȟĮȖȦȖȒ ĲȦȞ ʌȠȚȠĲȚțȫȞ țĮȚ ʌȠıȠĲȚțȫȞ įİįȠȝȑȞȦȞ ʌȠȣ 

ȒĲĮȞ ĮȞĮȖțĮȓĮ ȖȚĮ ȞĮ ıȣȝʌİȡȚȜȘĳșȠȪȞ ȠȚ ĮȞĲȓıĲȠȚȤİȢ İȡȖĮıȓİȢ ıĲȘ ȝİĲĮ-

ĮȞȐȜȣıȘ. ǼʌȚʌȜȑȠȞ, ȠȚ țĮĲȐȜȜȘȜȠȚ ıĲĮĲȚıĲȚțȠȓ ȣʌȠȜȠȖȚıȝȠȓ ĮȞȑįİȚȟĮȞ ĲȘȞ 



 

ϳϯ 
 

ʌĮȡȠȣıȓĮ ıȘȝĮȞĲȚțȒȢ İĲİȡȠȖȑȞİȚĮȢ țĮȚ ıĳȐȜȝĮĲȠȢ įȘȝȠıȓİȣıȘȢ ȝİĲĮȟȪ ĲȦȞ 

İʌȚȜȑȟȚȝȦȞ ȝİȜİĲȫȞ, ʌȠȣ İȞįİȤȠȝȑȞȦȢ ȞĮ İʌȘȡȑĮıĮȞ ıİ țȐʌȠȚȠ ȕĮșȝȩ ĲĮ 

ĮʌȠĲİȜȑıȝĮĲĮ ĲȘȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ. ȅȚ ıȘȝĮȞĲȚțȩĲİȡȠȚ ȜȩȖȠȚ, ʌȠȣ ȝʌȠȡȠȪȞ ȞĮ 

İȟȘȖȒıȠȣȞ ĲȘȞ ĮȞİȣȡİșİȓıĮ İĲİȡȠȖȑȞİȚĮ, ĮĳȠȡȠȪȞ ıĲȠ ȩĲȚ ıĲȘȞ ʌȜİȚȠȥȘĳȓĮ 

ĲȦȞ ȝİȜİĲȫȞ ĲĮ ıȣıĲȒȝĮĲĮ ĮȟȚȠȜȠȖȒșȘțĮȞ ȟİȤȦȡȚıĲȐ, ıİ įȚĮĳȠȡİĲȚțȐ, țȐșİ 

ĳȠȡȐ, İȡȖĮıĲȒȡȚĮ, Įʌȩ įȚĮĳȠȡİĲȚțȠȪȢ İȡİȣȞȘĲȑȢ țĮȚ ȝİ įȚĮĳȠȡİĲȚțȠȪȢ 

ʌȜȘșȣıȝȠȪȢ ıĲİȜİȤȫȞ. ǼȟĮȓȡİıȘ ĮʌȠĲİȜȠȪıĮȞ ȝȩȞȠ ȠȚ ȝİȜȑĲİȢ ʌȠȣ ȑȜİȖȟĮȞ 

ĲĮȣĲȩȤȡȠȞĮ țĮȚ ıȣȞȑțȡȚȞĮȞ ȐȝİıĮ ĲĮ įȪȠ ȩȡȖĮȞĮ, ȖȚĮ ĲȚȢ ȠʌȠȓİȢ, ȐȜȜȦıĲİ, 

ʌĮȡȠȣıȚȐıĲȘțİ ȟİȤȦȡȚıĲȒ ȝİĲĮ-ĮȞȐȜȣıȘ, ʌȠȣ įİȞ ĮȞȑįİȚȟİ ıĲĮĲȚıĲȚțȐ 

ıȘȝĮȞĲȚțȐ İȣȡȒȝĮĲĮ. ȉȑȜȠȢ, ĲȠ ıȣıĲȘȝĮĲȚțȩ ıĳȐȜȝĮ įȘȝȠıȓİȣıȘȢ, ĮȞ țĮȚ 

ȣʌĮȡțĲȩ, ĮʌȠįİȓȤșȘțİ «ıȣȝȝİĲȡȚțȩ» ȖȚĮ ĲȠ Phoenix țĮȚ ĲȠ Vitek 2, ȖİȖȠȞȩȢ 

ʌȠȣ ȝĮȢ İʌȚĲȡȑʌİȚ ȞĮ șİȦȡȒıȠȣȝİ ȩĲȚ įİȞ ȝİĲȑȕĮȜİ ĲȚȢ ȣʌȠțİȓȝİȞİȢ įȚĮĳȠȡȑȢ 

ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ. 

ȈĲȠ ıȪȖȖȡĮȝȝĮ ĮȞĮĳȠȡȐȢ Manual of Clinical Microbiology ʌȡȠĲİȓȞİĲĮȚ ȩĲȚ ĲĮ 

ĮȣĲȠȝĮĲȠʌȠȚȘȝȑȞĮ ıȣıĲȒȝĮĲĮ ĲĮȣĲȠʌȠȓȘıȘȢ ȝȚțȡȠȠȡȖĮȞȚıȝȫȞ ȠĳİȓȜȠȣȞ, 

ȚįĮȞȚțȐ, ȞĮ įȚĮșȑĲȠȣȞ ĮțȡȓȕİȚĮ ȝİȖĮȜȪĲİȡȘ ĲȠȣ 90%, ıİ ıȤȑıȘ ȝİ ĲȚȢ ȝİșȩįȠȣȢ 

ĮȞĮĳȠȡȐȢ. ǺȐıİȚ ĮȣĲȠȪ țĮȚ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ ĲȘȢ ʌĮȡȠȪıĮȢ ȝİĲĮ-ĮȞȐȜȣıȘȢ, 

įȚĮʌȚıĲȫȞİĲĮȚ ȩĲȚ ȣʌȐȡȤȠȣȞ ĮțȩȝĮ ıȘȝĮȞĲȚțȐ ʌİȡȚșȫȡȚĮ ȕİȜĲȓȦıȘȢ ĲȩıȠ ȖȚĮ 

ĲȠ Phoenix ȩıȠ țĮȚ ĲȠ Vitek 2. ǼʌȚʌȡȩıșİĲĮ, ĲȠ İʌȚıĲȘȝȠȞȚțȩ țȠȚȞȩ ʌȠȣ ȝİȜİĲȐ 

İȡȖĮıȓİȢ ĮȟȚȠȜȩȖȘıȘȢ ĲȦȞ įȪȠ ȠȡȖȐȞȦȞ ʌȡȑʌİȚ ȞĮ İȓȞĮȚ ȚįȚĮȓĲİȡĮ ʌȡȠıİțĲȚțȩ 

ıĲȘȞ İȡȝȘȞİȓĮ ĲȦȞ ĮʌȠĲİȜİıȝȐĲȦȞ, ȖȞȦȡȓȗȠȞĲĮȢ ĲȘȞ ȪʌĮȡȟȘ ʌȚșĮȞȫȞ 

ĲȡȠʌȠȚȘĲȚțȫȞ ʌĮȡĮȖȩȞĲȦȞ,ʌȠȣ ĮĳȠȡȠȪȞ ĲȠ ȣʌȩ ĮȟȚȠȜȩȖȘıȘ ıȪıĲȘȝĮ, ĲȘ 

ȝȑșȠįȠ ĮȞĮĳȠȡȐȢ țĮȚ ĲĮ İȟİĲĮȗȩȝİȞĮ ıĲİȜȑȤȘ. ȂİȜȜȠȞĲȚțȑȢ İȡȖĮıȓİȢ 

ĮȟȚȠȜȩȖȘıȘȢ șĮ ȒĲĮȞ ʌȡȠĲȚȝȩĲİȡȠ ȞĮ ȤȡȘıȚȝȠʌȠȚȠȪȞ ȝȠȡȚĮțȑȢ ĲİȤȞȚțȑȢ 

ĮȞĮĳȠȡȐȢ, ȞĮ ıȣȖțȡȓȞȠȣȞ ȐȝİıĮ ĲĮ įȪȠ ıȣıĲȒȝĮĲĮ țĮȚ ȞĮ İʌȚțİȞĲȡȫȞȠȞĲĮȚ, 

ȩʌȠĲİ İȓȞĮȚ İĳȚțĲȩ, ıĲĮ ıʌĮȞȚȩĲİȡĮ İȓįȘ țȜȚȞȚțȐ ĮʌȠȝȠȞȠȪȝİȞȦȞ ȕĮțĲȘȡȓȦȞ, 

ȖȚĮ ĲĮ ȠʌȠȓĮ įİȞ ȣʌȐȡȤȠȣȞ ȝȑȤȡȚ ıĲȚȖȝȒȢ İʌĮȡțȒ įİįȠȝȑȞĮ.  
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ȆǹȇǹȇȉǾȂǹ 

 

ȆȓȞĮțĮȢ 8: ȋĮȡĮțĲȘȡȚıĲȚțȐ ĲȦȞ ȝİȜİĲȫȞ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ 

 

ȂİȜȑĲȘ ǲĲȠȢ ȋȫȡĮ 

ȈȪıĲȘȝĮ ȣʌȩ 
ĮȟȚȠȜȩȖȘıȘ 

(ĲȪʌȠȢ țȐȡĲĮȢ 
ȖȚĮ ĲȠ Vitek 2) 

ȂȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ 

ǹȡȚșȝȩȢ 
ıĲİȜİȤȫȞ ĲȘȢ 

ȝİȜȑĲȘȢ 
(ĮȡȚșȝȩȢ 

ıĲİȜİȤȫȞ ʌȠȣ 
ıȣȝʌİȡȚȜȒĳșȘ
țĮȞ ıĲȘ ȝİĲĮ- 

ĮȞȐȜȣıȘ) 

ȆȠıȠıĲȩ (% ) gram 
șİĲȚțȫȞ 

(S.aureus/ 
CoNS/ 

Enterococcus spp/ 
Streptococcus spp)* 

ȆȠıȠıĲȩ (%) 
gram ĮȡȞȘĲȚțȫȞ 

(ȗȣȝȦĲȚțȐ/ 
ĮȗȣȝȦĲȚțȐ)* 

īȑȞȘ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ 
ıĲȘȞ ĮȞȐȜȣıȘ 

{ĮȡȚșȝȩȢ ıĲİȜİȤȫȞ (ĮȡȚșȝȩȢ 
İȚįȫȞ)} 

ȈĲİȜȑȤȘ ʌȠȣ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ 

Funke 1998 ǼȜȕİĲȓĮ, 
īĮȜȜȓĮ 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ ĲȚȢ 
țĮșȚİȡȦȝȑȞİȢ 
ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȣȢ țĮȚ ĲȣȤȩȞ 
ĮıȣȝĳȦȞȓİȢ ĲȦȞ 
ĮʌȠĲİȜİıȝȐĲȦȞ 

İʌȚȜȪșȘțĮȞ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ API 

50 CHE, ID 
32GN țĮȚ API 
20NE, ȩʌȦȢ 

İʌȓıȘȢ țĮȚ ȝİ ĲȠ 
ʌȐȞİȜ 

ĮĳȠȝȠȓȦıȘȢ 
ȣʌȠıĲȡȦȝȐĲȦȞ 

ȐȞșȡĮțĮ Ǻiotype 
100. 

845 
(829) 

0 
(0/0/0/0) 

100 
(82.15/17.85) 

Acinetobacter spp {28 (2)}, 
Aeromonas spp {20 (2)}, 

Burkholderia spp {10 (1)}, 
Buttiauxella spp {5 (1)}, 

Chryseobacterium spp {3 (1)}, 
Citrobacter spp {50 (5)}, 
Edwardsiella spp {1 (1)}, 
Enterobacter spp {78 (8)}, 
Escherichia spp {82 (4)}, 

Ewingella spp {2 (1)}, Hafnia spp 
{16 (1)}, Klebsiella spp {71 (2)}, 
Kluyvera spp {8 (2)}, Leclercia 
spp {5 (1)}, Methylobacterium 
spp {1 (1)}, Moellerella spp {1 
(1)}, Morganella spp {30 (1)}, 

Ochrobactrum spp {6 (1)}, 
Pantoea spp {11 (1)}, Pasteurella 
spp {15 (2)}, PlesiomoȂǻs spp {5 

(1)}, Proteus spp {71 (3)}, 
Providencia spp {36 (3)}, 

ǻȑțĮ ıĲİȜȑȤȘ ĲȠȣ 
İȓįȠȣȢ Klebsiella 
planticola țĮȚ ȑȟȚ 

ıĲİȜȑȤȘ ĲȠȣ İȓįȠȣȢ 
Klebsiella 

terrigena ʌȠȣ įİȞ 
ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 

ıȣıĲȒȝĮĲȠȢ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 



 

ϴϴ 
 

Pseudomonas spp {46 (4)}, 
Rahnella spp {8 (1)}, Ralstonia 
spp {5 (1)}, Salmonella spp {49 

(8), Serratia spp {62 (9)}, 
Shigella spp {30 (4)}, 

Stenotrophonas spp {17 (1)}, 
Vibrio spp {7 (3)}, Yersinia spp 
{18 (6)} various non-fermenting 
gram negative bacilli {32 (Ȃǻ)}, 

Jossart 1999 īĮȜȜȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲĮ ıȣıĲȒȝĮĲĮ 

ID 32E țĮȚ ID 
32GN. ȅȚ 

ĮıȣȝĳȦȞȓİȢ 
İʌȚȜȪșȘțĮȞ İȓĲİ 
ȝİ ĲȠ ıȪıĲȘȝĮ 

Biotype 100 (ȖȚĮ 
ĲĮ 

ǼȞĲİȡȠȕĮțĲȘȡȚĮț
Ȑ) Ȓ ȝİ 

ıȣȝȕĮĲȚțȑȢ 
ȕȚȠȤȘȝȚțȑȢ 

įȠțȚȝĮıȓİȢ ȝİ 
ȕȐıȘ 

ĮȜȖȠȡȓșȝȠȣȢ 
ĮȞĮĳȠȡȐȢ (ȖȚĮ ĲĮ 

ȝȘ 
ǼȞĲİȡȠȕĮțĲȘȡȚĮț

Ȑ). 

502 
(502) 

0 
(0/0/0/0) 

100 
(76.49/23.51) 

Acinetobacter spp {37 (3)}, 
Aeromonas spp {12 (2)}, 
Alcaligenes spp {5 (2)}, 

BrevundimoȂǻs spp {1 (1)}, 
Burkholderia spp {12 (2)}, 

Chryseobacterium spp {4 (2)}, 
Chryseomonas spp {1 (1)}, 
Citrobacter spp {35 (4)}, 
Edwardsiella spp {5 (2),} 
Enterobacter spp {65 (6)}, 

Escherichia spp {29 (3)}, Hafnia 
spp {11 (1)}, Klebsiella spp {46 

(3)}, Kluyvera spp {4 (1)} , 
Leclercia spp {3 (1)}, Moellerella 

spp {1 (1)}, Morexella spp {2 
(1)}, Morganella spp {19 (1)}, 

Myroides spp {1 (1)}, Oligella spp 
{1 (1)}, Pantoea spp {2 (1)}, 

Pasteurella spp {12 (2)}, Proteus 
spp {43 (3)} Providencia spp {13 
(2)}, Pseudomonas spp {34 (3)}, 

Salmonella spp {16 (Ȃǻ)}, 
Serratia spp {37 (6), Shewanella 

spp {1 (1)}, Shigella spp {7 
(Ȃǻ)}, Stenotrophonas spp {19 
(1)}, Vibrio spp {4 (3)}, Yersinia 

spp {20 (4)} 

 



 

ϴϵ 
 

Garcia-
Garrotte 2000 ǿıʌĮȞȓĮ Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲȠ ȕȐıȘ ĲȠ 

ıȤȒȝĮ ĲȦȞ 
Facklam țĮȚ 
Sahm țĮȚ ĲȠ 

ıȪıĲȘȝĮ API 20 
STREP. ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ 
İʌĮȞȑȜİȖȤȠ ȝİ ĲȠ 
ıȪıĲȘȝĮ API țĮȚ 
ȝİ ȝȚĮ įȠțȚȝĮıȓĮ 
țȚȞȘĲȚțȩĲȘĲĮȢ.. 

150 
(148) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {148 (5)} 

ǻȪȠ ıĲİȜȑȤȘ ĲȠȣ 
İȓįȠȣȢ 

Enterococcus 
raffinosus, ĲȠ ȠʌȠȓȠ 
įİȞ ʌİȡȚȜĮȝȕȐȞİĲĮȚ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Joyanes 2001 ǿıʌĮȞȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉȠ ıȪıĲȘȝĮ API 
20NE, țĮșȫȢ țĮȚ 

ıȣȝȕĮĲȚțȑȢ 
įȠțȚȝĮıȓİȢ ʌȠȣ 

ʌİȡȚȜȐȝȕĮȞĮȞ ĲȘ 
ȝȠȡĳȠȜȠȖȓĮ ĲȦȞ 
ĮʌȠȚțȚȫȞ, ĲȘȞ 

ȠıȝȒ ĲȦȞ 
țĮȜȜȚİȡȖİȚȫȞ țĮȚ 

ĲȘȞ ʌĮȡĮȖȦȖȒ 
ȤȡȦıĲȚțȒȢ, 

ȤȡȘıȚȝȠʌȠȚȒșȘțĮ
Ȟ ȖȚĮ ĲȘȞ 

ĲĮȣĲȠʌȠȓȘıȘ ĲȘȢ 
Pseudomonas 
aeruginosa. Ǿ 

Stenotrophonas 
maltophilia 

ĲĮȣĲȠʌȠȚȒșȘțİ 
İʌȚʌȜȑȠȞ ȝİ ĲȠ 
ıȪıĲȘȝĮ API 
20NE, İȞȫ ĲȠ 

198 
(198) 

0 
(0/0/0/0/0) 

0 
(0/100) 

Acinetobacter spp {25 (1)}, 
Pseudomomas spp {146 (1)}, 

Stenotrophomonas spp {27 (1)} 
 



 

ϵϬ 
 

Acinetobacter 
baumannii 

ĲĮȣĲȠʌȠȚȒșȘțİ ȝİ 
ĲȠ ıȤȒȝĮ ĲȦȞ 

Bouvet țĮȚ ıȣȞ. 

Ling 2001 ȀȓȞĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

Ǿ ĲĮȣĲȠʌȠȓȘıȘ 
ĮȞĮĳȠȡȐȢ 

İʌȚĲİȪȤșȘțİ ȝİ ĲȠ 
ıȪıĲȘȝĮ API 

20E. 

281 
(281) 

0 
(0/0/0/0) 

100 
(66.9/33.1) 

Acinetobacter spp {36 (3)}, 
Aeromonas spp {13 (3)}, 
Alcaligenes spp {7 (2)}, 

Burkholderia spp {2 (1)}, 
Chryseobacterium spp {4 (2)}, 

Citrobacter spp {5 (2)}, 
Edwardsiella spp {1 (1)}, 
Enterobacter spp {13 (1)}, 
Escherichia spp {63 (1)}, 
Klebsiella spp {38 (2)}, 
Morganella spp {2 (1)}, 

Plesiomonas spp {1 (1)}, Proteus 
spp {16 (2)}, Providencia spp {6 
(2)}, Pseudomonas spp {28 (5)}, 
Ralstonia spp {1 (1)}, Salmonella 
spp {15 (Ȃǻ)}, Serratia spp {14 

(2)}, Stenotrophonas spp {15 (1)}, 
Vibrio spp {1 (1)} 

 

Brisse 2002 

ȅȜȜĮȦįȓĮ
, 

ǿĲĮȜȓĮ, 
ǺȑȜȖȚȠ 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

țĮȚ Phoenix 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
İȟİĲȐıĲȘțĮȞ ȝİ 

ȡȚȕȠĲȣʌȓĮ. 
ȈȣȝʌȜȘȡȦȝĮĲȚțȑȢ 

ȝȑșȠįȠȚ 
ĲĮȣĲȠʌȠȓȘıȘȢ ȖȚĮ 

İʌȚȜİȖȝȑȞĮ 
ıĲİȜȑȤȘ 

ıȣȝʌİȡȚȜȐȝȕĮȞĮȞ 
16S rRNA PCR-
RFLP, ĮȞȐȜȣıȘ 
ĲȠȣ ʌȡȦĲİȧȞȚțȠȪ 

153 
(85) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp {85 (Ȃǻ) 

ǼȓțȠıȚ ȠțĲȫ 
ıĲİȜȑȤȘ 

ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ 
ʌȡȠȑȜİȣıȘȢ țĮȚ 21 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 

Burkholderia 
cepacia complex, 
țĮșȫȢ İʌȓıȘȢ țĮȚ 

ȑȟȚ ıĲİȜȑȤȘ 
Ralstonia pickettii 

țĮȚ 13 ıĲİȜȑȤȘ 
Burkolderia 



 

ϵϭ 
 

ʌȡȠĳȓȜ țĮȚ recA 
PCR țĮȚ PCR-

RFLP. 

gladioli, ĲȦȞ 
ȠʌȠȓȦȞ įİȞ ȒĲĮȞ 
įȚİȣțȡȚȞȚıȝȑȞȘ Ș 

ʌȡȠȑȜİȣıȘ, 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Endimia
ni 2002 ǿĲĮȜȓĮ Phoenix 

Ǿ ĲĮȣĲȠʌȠȓȘıȘ 
ĲȦȞ ıĲİȜİȤȫȞ 

ȑȖȚȞİ ȝİ ĲȠ 
ıȪıĲȘȝĮ Sceptor 

system țĮȚ 
İʌȚȕİȕĮȚȫșȘțİ ȝİ 
ĲȠ API ID 32GN. 

136 
(136) 

0 
(0/0/0/0) 

100 
(0/100) 

Pseudomonas spp {70 (3)}, 
Acinetobacter spp {31 (1)}, 

Stenotrophomonas spp { 28 (1)}, 
Burkholderia spp {7 (1)} 

. 

Gavin 2002 ǾȆǹ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ȕȚȠȤȘȝȚțȑȢ 

ȝİșȩįȠȣȢ 
ĮȞĮĳȠȡȐȢ. 

957 
(951) 

9.78 
(0/0/7.05/2.73) 

90.22 
(72.13/18.09) 

Achromobacter spp {1 (1)}, 
Acinetobacter spp {22 (1)}, 

Aeromonas spp {2 (2)}, 
Burkholderia spp {1 (1)}, 
Citrobacter spp {67 (3)}, 

Enterobacter spp {95 (2)}, 
Escherichia spp {260 (1)}, Hafnia 
spp {1 (1)}, Klebsiella spp {183 
(2)}, Morganella spp {14 (1)}, 

Pasteurella spp {3 (1)}, Proteus 
spp {8 (1)}, Providencia spp {11 
(1)}, Pseudomonas spp {134 (1)}, 
Salmonella spp {1 (1)}, Serratia 
spp {41 (1)}, Stenotrophonas spp 
{10 (1)}, Weeksella sp {1 (1)}, 

ȐȜȜĮ ĮȗȣȝȦĲȚțȐ {3 (Ȃǻ)}, 
Enterococcus spp {67 (7)}, 
Streptococcus spp {26 (6)} 

ǲȟȚ ıĲİȜȑȤȘ ĲȠȣ 
İȓįȠȣȢ E. 

raffinosus, ʌȠȣ įİȞ 
ʌİȡȚȜĮȝȕȐȞİĲĮȚ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Ligozzi 2002 ǿĲĮȜȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
İȟİĲȐıĲȘțĮȞ ȝİ 
ĲȠ țĮĲȐȜȜȘȜȠ 

ıȪıȘȝĮ API (API 

384 
(384) 

100 
(26.04/26.04/23.18/24.74) 

0 
(0/0) 

Staphylococcus spp {200 (12)}, 
Enterococcus spp {89 (4)}, 
Streprtococcus spp {95 (2)} 

 



 

ϵϮ 
 

STAPH ȖȚĮ ĲȘȞ 
ȠȚțȠȖȑȞİȚĮ 

Micrococcaceae 
țĮȚ API 20 

STREP ȖȚĮ ĲȘȞ 
ȠȚțȠȖȑȞİȚĮ 

Streptococcaceae)
. ǱȜȜİȢ 

įȠțȚȝĮıȓİȢ ʌȠȣ 
İțĲİȜȑıĲȘțĮȞ 
ʌİȡȚȜȐȝȕĮȞĮȞ 

ȠȡȠȜȠȖȚțȒ 
ĲȣʌȠʌȠȓȘıȘ ȖȚĮ 

ĲȠȣȢ ȕ-
ĮȚȝȠȜȣĲȚțȠȪȢ 

ıĲȡİʌĲȠțȩțțȠȣȢ, 
ĲȘ įȠțȚȝĮıȓĮ ĲȘȢ 

țȠĮȖțȠȣȜȐıȘȢ ȖȚĮ 
ĲȠȞ S. aureus, 

țȚȞȘĲȚțȩĲȘĲĮ țĮȚ 
ȤȡȦıĲȚțȒ ȖȚĮ ĲȠȣȢ 

İȞĲİȡȠțȩțțȠȣȢ 
țĮȚ İȣĮȚıșȘıȓĮ 

ıĲȘȞ ȠʌĲȠȤȓȞȘ ȖȚĮ 
ĲȠȞ Streptococcus 

pneumoniae. 

Lowe 2002 ǹȣıĲȡĮȜȓ
Į 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ İȓȤĮȞ 
ʌȡȠȘȖȠȣȝȑȞȦȢ 

ĲĮȣĲȠʌȠȚȘșİȓ ȦȢ 
Burkolderia 

pseudomallei ȝİ 
ĲȠ ıȪıĲȘȝĮ API 

20NE. 

103 
(101) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp (1) 

ǻȪȠ ʌȡȩĲȣʌĮ 
ıĲİȜȑȤȘ B. 

pseudomallei 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Fahr 2003 īİȡȝĮȞȓĮ, 
ǿĲĮȜȓĮ Phoenix ȉĮ ıĲİȜȑȤȘ 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
469 

(469) 
100 

(24.3/34.33/38.17/3.2) 
0 

(0/0) 
Enterococcus spp {179 (8)}, 

Staphylococcus spp {275 (16)},  



 

ϵϯ 
 

İȓĲİ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ API 

(API 32 Staph țĮȚ 
API 32 Strep) Ȓ 

ȝİ ĲȠ Vitek 2. īȚĮ 
ĲȠȣȢ 

ıĲĮĳȣȜȠțȩțțȠȣȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțĮ

Ȟ İʌȚʌȜȑȠȞ ȠȚ 
įȠțȚȝĮıȓİȢ 

ıȣȞįİįİȝȑȞȘȢ țĮȚ 
İȜİȪșİȡȘȢ 

țȠĮȖțȠȣȜȐıȘȢ, 
İȞȫ ȖȚĮ ĲȠȣȢ 

İȞĲİȡȠțȩțțȠȣȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
Ș įȠțȚȝĮıȓĮȢ ĲȘȢ 
İıțȠȣȜȓȞȘȢ țĮȚ, 

ȩĲĮȞ ȒĲĮȞ 
ĮʌĮȡĮȓĲȘĲȠ, țĮȚ Ș 

įȠțȚȝĮıȓĮ 
țȚȞȘĲȚțȩĲȘĲĮȢ. 

Streptococcus spp{15 (1)} 

O’Hara 2003 ǾȆǹ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

Ǿ ĲĮȣĲȠʌȠȓȘıȘ 
ĲȦȞ 

İȞĲİȡȠȕĮțĲȘȡȚĮț
ȫȞ ȑȖȚȞİ ȝİ ĲȠȞ 
ĮȜȖȩȡȚșȝȠ ĲȦȞ 

Edward țĮȚ 
Ewing, 

ĮțȠȜȠȣșȫȞĲĮȢ ĲȚȢ 
ĲȡȠʌȠʌȠȚȒıİȚȢ 

ĲȦȞ Hickman țĮȚ 
Farmer țĮȚ 

Farmer țĮȚ ıȣȞ. 
ȉĮ ȝȘ-

İȞĲİȡȠȕĮțĲȘȡȚĮț

585 
(585) 

0 
(0/0/0/0) 

100 
(86.15/13.85) 

Acinetobacter spp {6 (1)}, 
Actinobacillus spp {2 (1)}, 
AeromoȂǻs spp {10 (2)}, 

Agrobabcterium spp {2 (Ȃǻ)}, 
Bergeyella spp {3 (1)}, 

Brevundimonas spp {4 (2)}, 
Burkholderia spp {7 (1)}, 

Buttiauxella spp {2 (1)}, Cedecea 
pp {10 (2)}, Citrobacter spp {38 
(6)}, Chromobacterium spp {4 
(1)}, Chryseobacterium spp {7 

(2)}, Edwardsiella spp {10 (1)}, 
Empedobacter spp {2 (1)}, 
Enterobacter spp {60 (6)}, 

. 



 

ϵϰ 
 

Ȑ ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲȚȢ ȝİșȩįȠȣȢ 
ĲȦȞ Weyant țĮȚ 

ıȣȞ țĮȚ 
Schreckenberger. 

Escherichia spp {60 (4)}, 
Ewingella spp {10 (1)}, Hafnia 
spp {10 (1)}, Klebsiella spp {50 

(3)}, Kluyvera spp {10 (2)}, 
Leclercia spp {10 (1)}, 
Moellerella spp {8 (1)}, 

Morganella spp {10 (1)}, 
Myroides spp {2 (Ȃǻ)}, 

Ochrobactrum spp {2 (1)}, 
Pantoea spp {8 (2)}, Pasteurella 
spp {10 (4)}, Plesiomonas spp {5 

(1)}, Proteus spp {30 (3)}, 
Providencia spp {31 (4)}, 

Pseudomonas spp {14 (3)}, 
Rahnella spp {2 (1)}, Ralstonia 
spp {5 (1)}, Salmonella spp {29 
(Ȃǻ)}, Serratia spp {60 (6)}, 

Shewanella spp {3 (1)}, Shigella 
spp {10 (4)}, Sphingobacterium 

spp {2 (1)}, Sphingomonas spp {2 
(1)}, Stenotrophonas spp {8 (1)}, 
Weeksella spp {3 (1)}, Yersinia 

spp {24 (5)} 

O’Hara 2003 ǾȆǹ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

Ǿ ĲĮȣĲȠʌȠȓȘıȘ 
İʌȚĲİȪȤșȘțİ ȝİ ĲȚȢ 

ıȣȝȕĮĲȚțȑȢ 
ȝİșȩįȠȣȢ ĲȦȞ 
Edwards țĮȚ 

Ewing, 
İĳĮȡȝȩȗȠȞĲĮȢ ĲȚȢ 

ĲȡȠʌȠʌȠȚȒıİȚȢ 
ĲȦȞ Hickman țĮȚ 

Farmer țĮȚ 
Farmer țĮȚ ıȣȞ. Ǿ 

ȠȡȠĲȣʌȓĮ 
ȤȡİȚȐıĲȘțİ ȖȚĮ 

125 
(121) 

0 
(0/0/0/0) 

100 
(100/0) Vibrio spp {121 (8)} 

ȉȑııİȡĮ ıĲİȜȑȤȘ 
ĲȦȞ İȚįȫȞ Vibrio 

hollisae țĮȚ Vibrio 
furnissii ʌȠȣ įİȞ 
ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 

ıĲȘ ȕȐıȘ įİįȠȝȑȞȦ 
ĲȠȣ ıȣıĲȒȝĮĲȠȢ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 



 

ϵϱ 
 

ĲȘȞ İʌȚȕİȕĮȓȦıȘ 
ĲȦȞ İȚįȫȞ Vibrio 

cholerae țĮȚ 
Vibrio 

parahaemolyticus. 

Spanu 2003 ǿĲĮȜȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȍȢ ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ĲȠ ıȪıĲȘȝĮ ID 32 

STAPH. ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ 
PCR-RFLP ĲȠȣ 
ȖȠȞȚįȓȠȣ gap. 

405 
(405) 

100 
(32.1/67.9/0/0) 

0 
(0/0) Staphylococcus spp {405 (11})  

Stefaniu
k 2003 ȆȠȜȦȞȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲĮ ĮțȩȜȠȣșĮ 

ȝȑıĮ: ĲȠ ıȪıĲȘȝĮ 
API 20 E (ȖȚĮ ĲĮ 
İȞĲİȡȠȕĮțĲȘȡȚĮț
Ȑ), ĲȠ API 20 NE 

(ȖȚĮ ĲĮ ȝȘ 
İȞĲİȡȠȕĮțĲȘȡȚĮț
Ȑ), ĲȚȢ įȠțȚȝĮıȓİȢ 

İȜİȪșİȡȘȢ țĮȚ 
ıȣȞįİįİȝȑȞȘȢ 
țȠĮȖțȠȣȜȐıȘȢ 

(ȖȚĮ ĲȠȞ S.aureus) 
ĲȠ API Staph (ȖȚĮ 

ĲȠȣȢ 
țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȠȪȢ 

ıĲĮĳȣȜȠțȩțțȠȣȢ) 
țĮȚ ĲȠ ıȤȒȝĮ ĲȦȞ 

Facklam țĮȚ 

260 
(260) 

33.08 
(9.23/5/18.85/0) 

66.92 
(46.15/20.77) 

Escherichia spp {32 (1)}, 
Klebsiella spp {19 (2)}, 

Enterobacter spp,{27 (1)}, 
Serratia spp {10 (1)}, Citrobacter 
spp {16 (1)}, Morganella spp {5 

(1)}, Proteus spp {11 (1)}, 
Pseudomonas spp ({22 1)}, 
Acinetobacter spp {17 (1)}, 

Stenotrophomonas spp 15 (1)}, 
Staphylococcus spp {37 (4)}, 

Enterococcus spp {49 (4)} 

 



 

ϵϲ 
 

Collins, ĲȠ API 20 
Strep țĮȚ ĲȚȢ 
įȠțȚȝĮıȓİȢ 
ĮȞĮȖȦȖȒȢ 
K2TeO3, 

țȚȞȘĲȚțȩĲȘĲĮȢ țĮȚ 
ʌĮȡĮȖȦȖȒȢ 

ȤȡȦıĲȚțȒȢ (ȖȚĮ 
ĲȠȣȢ 

İȞĲİȡȠțȩțțȠȣȢ). 

Becker 2004 īİȡȝĮȞȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ ĮȜȜȘȜȜȠȪȤȘıȘ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA. 

136 
(45) 

100 
(15.56/84.44/0/0) 

0 
(0/0) Staphylocococus spp {45 (16)} 

ȅȖįȩȞĲĮ ȑȞĮ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 

(ʌȠȣ 
ĮȞĲȚʌȡȠıȫʌİȣĮȞ 38 

İȓįȘ 
ıĲĮĳȣȜȠțȩțțȦȞ), 

ĲȡȓĮ ıĲİȜȑȤȘ 
țĲȘȞȚĮĲȡȚțȒȢ 

ʌȡȠȑȜİȣıȘȢ țĮȚ 
İʌĲȐ țȜȚȞȚțȐ 

ıĲİȜȑȤȘ ĲȦȞ İȚįȫȞ 
Staphylococcus 

arlettae, 
Staphylococcus 

caprae, 
Staphylococcus 

equorum țĮȚ 
Staphylococcus 

felis, ʌȠȣ 
ĮʌȠȣıȓĮȗĮȞ Įʌȩ ĲȘ 
ȕȐıȘ įİįȠȝȑȞȦȞ 
ĲȠȣ ıȣıĲȒȝĮĲȠȢ 

İȟĮȚȡȑșȘțĮȞȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Colodne 2004 ǿıȡĮȒȜ, Vitek 2 ȉĮ ıĲİȜȑȤȘ 51 0 100 Vibrio spp {51 (1)}  



 

ϵϳ 
 

r ǾȞȦȝȑȞȠ 
ǺĮıȓȜİȚȠ 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 
țĮȚ Phoenix 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ 
ȑȞĮȞ İțĲİĲĮȝȑȞȠ 

ĳĮȚȞȠĲȣʌȚțȩ 
ĮȜȖȩȡȚșȝȠ ʌȠȣ 

ȑȤİȚ ʌȡȠĲĮșİȓ Įʌȩ 
ĲȠȞ J.J. Farmer 

(Centers for 
Disease Control 
and Prevention) 

țĮȚ Ș 
İʌȚȕİȕĮȓȦıȘ ĲȘȢ 

ĲĮȣĲȠʌȠȓȘıȘȢ 
ȑȖȚȞİ ȝİ PCR ĲȠȣ 

ȖȠȞȚįȓȠȣ 
țȣĲȠĲȠȟȓȞȘȢ-
ĮȚȝȠȜȣıȓȞȘȢ 
(cytotoxin-

hemolysin, CTH). 

(51) (0/0/0/0) (100/0) 

Donay 2004 īĮȜȜȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲĮ ıȣıĲȒȝĮĲĮ 
ǹȇǿ (API-20E ȖȚĮ 

ĲĮ 
İȞĲİȡȠȕĮțĲȘȡȚĮț
Ȑ, API-20NE ȖȚĮ 
ĲĮ ĮȗȣȝȦĲȚțȐ, 

API-32 Staph ȖȚĮ 
ĲĮ İȓįȘ 

Staphylococcus 
spp țĮȚ API-32 

Strept ȖȚĮ ĲĮ İȓįȘ 

Streptococcus țĮȚ 
Enterococcus spp) 

īȚĮ ĲĮ İȓįȘ 
Staphylococcus 

305 
(305) 

38.69 
(13.77/11.15/9.51/4.26) 

61.31 
(42.95/18.36) 

Acinetobacter spp{7 (2)}, 
Aeromonas spp {1 (1)} , 
Alcaligenes spp {2 (1)}, 
Citrobacter spp {6 (1)}, 

Enterobacter spp {19 (2)}, 
Enterococcus spp {29 (2)}, 

Escherichia spp {69 (1)}, Hafnia 
spp {1 (1)}, Klebsiella spp {20 
(2)}, Morganella spp {1 (1)}, 

Proteus spp {9 (3)}, Providencia 
spp {1 (1)}, Pseudomonas spp {40 

(3)}, Salmonella spp {2 (1)}, 
Serratia spp {2 (2}, 

Staphylococcus spp {76 (5)}, 
Stenotrophomonas spp {7 (1)}, 

Streptococcus spp {13 (6)}, 

 



 

ϵϴ 
 

spp (İȚįțȐ ȖȚĮ ĲȠȞ 
S. aureus), 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
țĮȚ Ș įȠțȚȝĮıȓĮ 
țȠĮȖțȠȣȜȐıȘȢ, 
țĮșȫȢ țĮȚ ĲȠ 

Chapman ȐȖĮȡ. 
īȚĮ ĲĮ İȓįȘ 

Enterococcus spp 
ȤȡȘıȚȝȠʌȠȚȒșȘțĮ
Ȟ ȠȚ įȠțȚȝĮıȓİȢ 
ĮȞȐʌĲȣȟȘȢ ıİ 

ȤȠȜȒ-İıțȠȣȜȓȞȘ, 
ȣįȡȩȜȣıȘȢ 

ĲİȜȜȠȣȡȓĲȘ țĮȚ 
țȚȞȘĲȚțȩĲȘĲĮȢ. ȅȚ 

ĮıȣȝĳȦȞȓİȢ 
İʌȚȜȪșȘțĮȞ ȝİ 

İʌȚʌȜȑȠȞ 
ȕȚȠȤȘȝȚțȑȢ 

įȠțȚȝĮıȓİȢ țĮȚ ȝİ 
ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȠȣ 

ȖȠȞȚįȓȠȣ 16S 
RNA. 

Funke 2004 īİȡȝĮȞȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲĮ ıȣıĲȒȝĮĲĮ 

Vitek 1( 
ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ 
ĲȘȞ țȐȡĲĮ GNI), 
API 32E țĮȚ API 
20NE, țĮșȫȢ țĮȚ 

ȝİ 
ıȣȝʌȜȘȡȦȝĮĲȚțȑȢ 

ȕȚȠȤȘȝȚțȑȢ 

309 
(309) 

0 
(0/0/0/0) 

100 
(93.2/6.8) 

Acinetobacter spp{4 (Ȃǻ)}, 
Citrobacter spp {7 (3)}, 

Enterobacter spp {16 (2)}, 
Escherichia spp {204 (1)}, 

Haemophilus spp {1 (Ȃǻ)}, 
Klebsiella spp {37 (2)}, 

Morganella spp {3 (1)}, Proteus 
spp {12 (2)}, Pseudomonas spp 
{15 (3)}, Ralstonia spp {1 (1)}, 

Salmonella spp {3 (Ȃǻ)}, 
Serratia spp {5 (1)}, 

 



 

ϵϵ 
 

įȠțȚȝĮıȓİȢ. Stenotrophonas spp {1 (1)} 

Funke 2004 īİȡȝĮȞȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ țĮȚ ȝİ 
ĲĮ ıȣıĲȒȝĲĮ ID 
32 GN, API 20 
NE țĮȚ Vitek 1 
(ȝİ ĲȘȞ țȐȡĲĮ 

GNI). ȅȚ 
ĮıȣȝĳȦȞȓİȢ 
İʌȚȜȪșȘțĮȞ 

ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ 
ĲĮ ıȣıĲȒȝĮĲĮ 

API 50CHE țĮȚ 
Biotype 100 țĮȚ 
ȝİ ʌȡȠıįȚȠȡȚıȝȩ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA. 

655 
(655) 

0 
(0/0/0/0) 

100 
(78.02/21.98) 

Acinetobacter spp{40 (2)}, 
Aeromonas spp {7 (1)}, 
Alcaligenes spp {2 (1)} 

Chryseobacterium spp {3 (1)}, 
Citrobacter spp {58 (5)}, 

Enterobacter spp {75 (7)}, 
Escherichia spp {71 (3)}, Hafnia 
spp {10 (1)}, Klebsiella spp {62 

(2)}, Leclercia spp {13 (1)}, 
Morganella spp {18 (1)}, 

Myroides spp{1 (Ȃǻ)}, Proteus 
spp {75 (3)}, Providencia spp {35 
(4)}, Pseudomonas spp {75 (5)}, 
Rahnella spp {9 (1)}, Salmonella 
spp {20 (Ȃǻ)}, Serratia spp {39 

(5)}, Shigella spp {9 (Ȃǻ)}, 
Stenotrophonas spp {23 (1)}, 

Yersinia spp {10 (1)} 

 

Marco 2004 ǿıʌĮȞȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲȠ ıȪıĲȘȝĮ 

MicroScan 
WalkAway-40. ȅȚ 

ĮıȣȝĳȦȞȓİȢ 
İʌȚȜȪșȘțĮȞ ȝİ ĲȠ 

țĮĲȐȜȜȘȜȠ 
ıȪıĲȘȝĮ API (țĮȚ 

ȝİ įȠțȚȝĮıȓİȢ 
ȠȡȠıȣȖțȩȜȜȘıȘȢ 

ȖȚĮ ĲĮ İȓįȘ 
Shigella and 

Salmonella spp). 

327 
(327) 

41.59 
(8.26/16.21/13.76/3.36) 

58.41 
(58.41/0) 

Aeromonas spp{4 (2)}, 
Citrobacter spp {16 (3)}, 

Enterobacter spp {29 (2)}, 
Enterococcus spp {45 (5)}, 
Escherichia spp {19 (1)}, 
Klebsiella spp {37 (2)}, 

Morganella spp {17 (1)}, Proteus 
spp {24 (2)}, Providencia spp {5 
(1)}, Salmonella spp {18 (Ȃǻ)}, 
Serratia spp {16 (2}, Shigella spp 
{5 (2)}, Staphylococcus spp {80 
(7)}, Streptococcus spp {11 (2)}, 

Yersinia spp {1 (1)} 

 

Spanu 2004 ǿĲĮȜȓĮ Phoenix ȍȢ ȝȑșȠįȠȢ 493 100 0 Staphylococcus spp {493 (10)}  



 

ϭϬϬ 
 

ĮȞĮĳȠȡȐȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ĲȠ ıȪıĲȘȝĮ ID 32 

STAPH. ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ 
PCR-RFLP ĲȠȣ 
ȖȠȞȚįȓȠȣ gap. 

(493) (45.23/54.77/0/0) (0/0) 

Eigner 2005 īİȡȝĮȞȓĮ 
Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 
țĮȚ Phoenix 

ȍȢ ıȣıĲȒȝĮĲĮ 
ĮȞĮĳȠȡȐȢ 

ȤȡȘıȚȝȠʌȠȚȒșȘțĮ
Ȟ ĲĮ API 20E, ID 
32 GN, API 32 

STAPH țĮȚ API 
32 STREP. 

307 
(307) 

47.21 
(16.06/14.43/16.72/0) 

53.44 
(46.23/7.21) 

Acinetobacter spp{8 (Ȃǻ)}, 
Citrobacter spp {9 (Ȃǻ)}, 

Enterobacter spp {17 (Ȃǻ)}, 
Enterococcus spp {51 (2)}, 
Escherichia spp {30 (1)}, 
Klebsiella spp {36 (1)}, 

Morganella spp {8 (1)}, Proteus 
spp {16 (Ȃǻ)}, Providencia spp 
{5 (Ȃǻ)}, Pseudomonas spp {14 
(Ȃǻ)}, Serratia spp {15 (Ȃǻ}, 

other Enterobacteriaceae {5 
(Ȃǻ)},Staphylococcus spp {93 

(Ȃǻ)} 

 

Fontana 2005 ǿĲĮȜȓĮ 
Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 
țĮȚ Phoenix 

ȅ ʌȡȠıįȚȠȡȚıȝȩȢ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȠȣ 16S rRNA 

ȖȠȞȚįȓȠȣ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ȦȢ ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ. 

83 
(83) 

30.12 
(Ȃǻ/Ȃǻ/Ȃǻ/Ȃǻ) 

69.88 
(Ȃǻ/Ȃǻ) Ȃǻ  

Funke 2005 īİȡȝĮȞȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ 
(ȤȡȦıĲȚțȒ, ȠıȝȒ, 

ĮȚȝȩȜȣıȘ, 
ʌȡȠıțȩȜȜȘıȘ ĲȦȞ 

364 
(364) 

100 
(12.36/26.1/17.58/42.03) 

0 
(0/0) 

Staphylococcus spp {140 (11)}, 
Enterococcus spp {64 (5)}, 

Micrococcus spp {4 (1)}, Rothia 
spp {3 (1)}, Streptococcus 

spp{153 (13)} 

 



 

ϭϬϭ 
 

ĮʌȠȚțȚȫȞ ıĲȠ 
ȐȖĮȡ, țĮĲĮȜȐıȘ, 

ȠȟİȚįȐıȘ, 
ıȣȞįİįİȝȑȞȘ 

țȠĮȖțȠȣȜȐıȘ, 
ȠȡȠĲȣʌȓĮ , 

İȣĮȚıșȘıȓĮ ıĲȘȞ 
ȠʌĲȠȤȓȞȘ țĮȚ ĲȘ 
ȕĮțȚĲȡĮțȓȞȘ), 

țĮșȫȢ țĮȚ ȝİ ĲȠ 
ıȪıĲȘȝĮ VITEK 
1 (ȝİ ĲȘȞ țȐȡĲĮ 

GP). ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ ID 32 
STAPH țĮȚ ID 32 

STREP, țĮșȫȢ 
țĮȚ ȝİ 

ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȠȣ 

ȖȠȞȚįȓȠȣ 16S 
rRNA. 

Giamm
arinaro 2005 īĮȜȜȓĮ Vitek 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 

Ǿ 
ȠȜȚȖȠȞȠȣțȜİȠĲȚįȚ

țȒ 
ȝȚțȡȠıȣıĲȠȚȤȓĮ 

‘Staph array’ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ȦȢ ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ. 

76 
(38) 

100 
(24.32/75.68/0/0) 

0 
(0/0) Staphylococcus spp {37 (6)} 

ȉȡȚȐȞĲĮ ȠțĲȫ 
ıĲİȜȑȤȖ Įʌȩ 

ĲȡȩĳȚȝĮ țĮȚ ĳȣĲȐ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Heikens 2005 ȅȜȜĮȞįȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ʌȡȠıįȚȠȡȚıȝȩ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 

57 
(47) 

100 
(2.08/97.92/0/0) 

0 
(0/0) Staphylococcus spp {47 (7)} 

ǻȑțĮ ʌȡȩĲȣʌĮ 
ıĲİȜȑȤȘ (ʌȠȣ 

ĮȞĲȚʌȡȠıȫʌİȣĮȞ 
ʌȑȞĲİ İȓįȘ 



 

ϭϬϮ 
 

ĲȦȞ ȖȠȞȚįȓȦȞ 16S 
rRNA țĮȚ tuf. 

ǵĲĮȞ įİȞ 
ʌȡȠȑțȣʌĲİ 

ĲĮȣĲȠʌȠȓȘıȘ 
ĮțȠȜȠȣșȠȪıİ țĮȚ 
ʌȡıįȚȠȡȚıȝȩȢ ĲȘȢ 

ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȝȒȝĮĲȠȢ ĲȠȣ 
ȖȠȞȚįȓȠȣ sodA. 

țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȫȞ 

ıĲĮĳȣȜȠțȩțțȦȞ) 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Hirakat
a 2005 ǿĮʌȦȞȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲĲȠʌȠȚȒșȘțĮȞ 

ȝİ ȑȞĮ 
ʌȡȦĲȩțȠȜȜȠ ʌȠȣ 

ʌİȡȚȜȐȝȕĮȞİ : 
ĮȟȚȠȜȩȖȘıȘ ĲȘȢ 
ĮȚȝȩȜȣıȘȢ ıİ 
trypticase soya 

ȐȖĮȡ ȝİ 5% ĮȓȝĮ 
ʌȡȠȕȐĲȠȣ, 
ĮȞĲȓįȡĮıȘ 
țĮĲĮȜȐıȘȢ, 

İʌȚıțȩʌȘıȘ ĲȠȣ 
ȝİȖȑșȠȣȢ ĲȦȞ 

ĮʌȠȚțȚȫȞ, ȑȜİȖȤȠ 
İȣĮȚıșȘıȓĮȢ ıĲȘȞ 
ȠʌĲȠȤȓȞȘ (ȩʌȠȣ 

ȒĲĮȞ ĮʌĮȡĮȓĲȘĲȠ), 
ĮȞĲȓįȡĮıȘ ȤȠȜȒȢ-
İıțȠȣȜȓȞȘȢ țĮȚ 
ȠȡȠĲȣʌȓĮ țĮĲȐ 
Lancefield. ȉȠ 

ıȪıĲȘȝĮ RapID 
STR 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲĮ ĮȞșİțĲȚțȐ 

178 
(178) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {178 (5)}  



 

ϭϬϯ 
 

ıĲȘȞ ȠʌĲȠȤȓȞȘ 
ıĲİȜȑȤȘ. 

Innings 2005 ȈȠȣȘįȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ 
pyrosequencing 

ıĲȠ ȖȠȞȓįȚȠ rnpB. 
ȉĮ ıĲİȜȑȤȘ ȝİ 

ĮȝĳȓȕȠȜĮ 
ĮʌȠĲİȜȑıȝĮĲĮ 

ȣʌȠȕȜȒșȘțĮȞ țĮȚ 
ıİ ʌȡȠıįȚȠȡȚıȝȩ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 

ĲȠȣ ȖȠȞȚįȓȠȣ 
rnpǺ. 

113 
(108) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {108 (19)} 

ȉȡȓĮ ıĲİȜȑȤȘ ĲȠȣ 
İȓįȠȣȢ 

Streptococcus 
parasanguinis țĮȚ 
įȪȠ ıĲİȜȑȤȘ ĲȠȣ 

İȓįȠȣȢ 
Streptococcus 

infantis/peroris ʌȠȣ 
įİȞ 

ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 
ıĲȘ ȕȐıȘ 

įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Kanemi
tsu 2005 Japan Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ ȑȞĮ 
ʌȡȦĲȩțȠȜȜȠ ʌȠȣ 

ʌİȡȚȜȐȝȕĮȞİ : 
ĮȟȚȠȜȩȖȘıȘ ĲȘȢ 
ĮȚȝȩȜȣıȘȢ ıİ 

ȐȖĮȡ ȝİ 5% ĮȓȝĮ 
ʌȡȠȕȐĲȠȣ, 
ĮȞĲȓįȡĮıȘ 

CAMP, 
İȣĮȚıșȘıȓĮ ıĲȘȞ 

ȠʌĲȠȤȓȞȘ, 
ȣįȡȩȜȣıȘ ĲȘȢ 
İıțȠȣȜȓȞȘȢ, 

ĮȞȐʌĲȣȟȘ ıİ 6.5% 
NaCl, ĲȠ Slidex 

pneumo-Kit, 

126 
(126) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {126 (3)}  



 

ϭϬϰ 
 

ȠȡȠĲȣʌȓĮ țĮȚ, 
ȩĲĮȞ ȒĲĮȞ 

ĮʌĮȡĮȓĲȘĲȠ, ĲȠ 
Vitek (ȝİ ĲȘȞ 
țȐȡĲĮ GPI). 

Liu 2005 ȀȓȞĮ Phoenix 

ȉĮ țĮĲȐȜȜȘȜĮ 
ıȣıĲȒȝĮĲĮ API 

ȤȡȘıȚȝȠʌȠȚȒșȘțĮ
Ȟ ȦȢ ȝȑșȠįȠȚ 

ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘȞ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜİȤȫȞ. 

449 
(449) 

35.19 
(24.05/1.34/9.8/0) 

64.81 
(Ȃǻ/Ȃǻ) 

Acinetobacter spp{10 (2)}, 
Aeromonas spp {3 (3)}, 

Agrobacterium spp {1 (1)}, 
Alcaligenes spp {1 (1)}, 

Burkholderia spp {2 (1)}, 
Chryseobacterium spp {4 (3)}, 

Chryseomonas spp {1 (1)}, 
Citrobacter spp {9 (2)}, 

Enterobacter spp {18 (2)}, 
Enterococcus spp {44 (3)}, 
Escherichia spp {32 (1)}, 
Klebsiella spp {36 (2)}, 

Morganella spp {10 (1)}, 
Ochrobactrum spp {2 (1)}, 

Pantoea spp {2 (Ȃǻ)}, Proteus 
spp {17 (2)}, Providencia spp {1 
(1)}, Pseudomonas spp {73 (4)}, 
Salmonella spp {28 (1)}, Serratia 
spp {8 (2)}, Staphylococcus spp 

{114 (5)}, Stenotrophomonas spp 
{15 (1)} (18 gram ĮȡȞȘĲȚțȐ 

ıĲİȜȑȤȘ ʌȠȣ ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ıȦıĲȐ ıİ İʌȓʌİįȠ İȓįȠȣȢ țĮȚ įİȞ 

ĮȞĮĳȑȡȠȞĲĮȚ ĮȞĮȜȣĲȚțȐ ıĲȘ 
ȝİȜȑĲȘ) 

 

Mateo 2005 ǿıʌĮȞȓĮ Vitek 2 (Ȃǻ) 

Ǿ ȖȠȞȠĲȣʌȚțȒ 
ĲĮȣĲȠʌȠȓȘıȘ 

İʌȚĲİȪȤșȘțİ ȝİ 
ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȠȣ 

17 
(17) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {17 (1)}  



 

ϭϬϱ 
 

ȖȠȞȚįȓȠȣ rpoB. 

Nonhoff 2005 ǺȑȜȖȚȠ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȅ S. aureus 
ĲĮȣĲȠʌȠȚȒșȘțİ ȝİ 

ĮȞȓȤȞİȣıȘ ĲȠȣ 
ȖȠȞȚįȓȠȣ nuc, İȞȫ 

ȖȚĮ ĲȠȣȢ 
țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȠȪȢ 

ıĲĮĳȣȜȠțȩțțȠȣȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ĲȠ ıȪıĲȘȝĮ API 

32 STAPH. 

121 
(121) 

100 
(37.19/62.81/0/0) 

0 
(0/0) Staphylococcus spp {121 (7)}  

Renaud 2005 īĮȜȜȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲȠȣȜȐȤȚıĲȠȞ 

įȪȠ Įʌȩ ĲĮ 
ʌĮȡĮțȐĲȦ 

ıȣıĲȒȝĮĲĮ: API 
20E Ȓ/țĮȚ API 

20NE Ȓ/țĮȚ ID 32 
GN. ȅȚ 

ĮıȣȝĳȦȞȓİȢ 
İʌȚȜȪșȘțĮȞ ȝİ 
İʌȚʌȡȩıșİĲĮ 

ıȣıĲȒȝĮĲĮ API 
(Biotype 100, API 

50 CHE) Ȓ ȝİ 
ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȠȣ 

16S rRNA 
ȖȠȞȚįȓȠȣ. 

426 
(426) 

0 
(0/0/0/0) 

100 
(77.7/22.3) 

Achromobacter spp {5 (2)}. 
Acinetobacter spp{25 (4)}, 

Aeromonas spp {6 (2)}, 
Alcaligenes spp {1 (1)} 

Chryseobacterium spp {2 (2)}, 
Comamonas spp {1 (1)}, 
Citrobacter spp {35 (3)}, 

Enterobacter spp {39 (6)}, 
Escherichia spp {51 (3)}, Hafnia 
spp {6 (1)}, Klebsiella spp {40 

(2)}, Kluyvera spp {1 (1)}, 
Morganella spp {16 (1)}, 

Moraxella spp {1 (1)}, 
Pasteurella spp {6 (4)}, 

Plesiomonas spp {{2 (1)}, 
Proteus spp {43 (3)}, Providencia 

spp {14 (3)}, Pseudomonas spp 
{42 (7)}, Raoultella spp {4 (1)}, 

Salmonella spp {22 (Ȃǻ)}, 
Serratia spp {25 (4)}, Shigella spp 
{10 (Ȃǻ)}, Sphingomonas spp {2 
(1)}, Stenotrophonas spp {17 (1)}, 

Vibrio spp {1 (1)}, Yersinia spp 

 



 

ϭϬϲ 
 

{9 (4)} 

Teyssier 2005 īĮȜȜȓĮ Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĮȜȜȘȜȠȪȤȘıȘ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA Ǿ 
ȡȚȕȠĲȣʌȓĮ 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲȘ įȚȐțȡȚıȘ 

ȝİĲĮȟȪ ĲȦȞ İȚįȫȞ 
ĲȠȣ ȖȑȞȠȣȢ. 

Ochrobactrum, 
ĮȜȜȐ țĮȚ ȝİĲĮȟȪ 

ĲȠȣ ȖȑȞȠȣȢ 
Ochrobactrum 

țĮȚ 
ȐȜȜȦȞıȣȖȖİȞȫȞ 

ȖİȞȫȞ. 

45 
(20) 

0 
(0/0/0/0) 

100 
(0/100) Ochrobactrum, spp {20 (1)} 

ǻİțĮʌȑȞĲİ țȜȚȞȚțȐ 
ıĲİȜȑȤȘ ĲȠȣ İȓįȠȣȢ 

Ochrobactrum 
intermedium ʌȠȣ 

įİȞ ʌİȡȚȜĮȝȕȐȞİĲĮȚ 
ıĲȘ ȕȐıȘ 

įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, țĮșȫȢ 

İʌȓıȘȢ țĮȚ įȑțĮ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 

(ĲȦȞ İȚįȫȞ 
Ochrobactrum 
anthropi, O. 
intermedium, 

Ochrobactrum 
grignonense, 

Ochrobactrum 
tritici, 

Ochrobactrum 
gallinifaecis, 

Inuilinus linosus, 
Sinorhizobium 

melitoti, 
Agrobacterium 
tumefaciens and 

Brucella 
melitensis) 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Wallet 2005 īĮȜȜȓĮ 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ 

țĮȚ 
ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
İȟİĲȐıĲȘțĮȞ țĮȚ 
ȝİ ĲȚȢ įȪȠ țȐȡĲİȢ 
(ĳșȠȡȚıȝȠȪ țĮȚ 

ȤȡȦȝĮĲȠȝİĲȡȓĮȢ) 

580 
(580) 

42.93 
(3.62/15.34/6.21/15.35) 

57.07 
(41.9/15.17) 

Achromobacter spp {8 (1)}. 
Acinetobacter spp{19 (Ȃǻ)}, 

Aerococcus spp {1 (1)}, 
Aeromonas spp {5 (2)}, 
Bordetella spp {5 (2)}, 

 



 

ϭϬϳ 
 

ĲȠȣ ıȣıĲȒȝĮĲȠȢ. 
Ȉİ ʌİȡȓʌĲȦıȘ 

ĮıȣȝĳȦȞȓĮȢ ĲĮ 
ıĲİȜȑȤȘ 

İʌĮȞİȟİĲȐȗȠȞĲĮȞ 
țĮȚ ȝİ ĲȚȢ įȪȠ 

țȐȡĲİȢ țĮȚ ĮȞ ĲĮ 
ĮıȪȝĳȦȞĮ 

ĮʌȠĲİȜȑıȝĮĲĮ 
İʌȑȝİȞĮȞ ȠȚ 

ĲĮȣĲȠʌȠȚȒıİȚȢ 
İʌȚȜȪȠȞĲĮȞ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ API  
(ID-32 Staph, 
Rapid ID-32 

Strept, ID-32 E, 
ID-32 GN, API 
20NE) Ȓ/țĮȚ ȝİ 

ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȦȞ 

ȖȠȞȚįȓȦȞ 16S 
rRNA, soda țĮȚ 

rpoB. 

Burkholderia {8 (1)}, 
Chryseobacterium spp {3 (2)}, 

Comamonas spp {1 (1)}, 
Citrobacter spp {21 (4)}, Delftia 
spp {1 (1)}, Enterobacter spp {38 
(6)}, Enterococcus spp {36 (6)}, 

Escherichia spp {29 (3)}, Gemella 
spp {3 (2)}, Granulicatella spp {1 

(1)}, Hafnia spp {7 (1)}, 
Helcococcus spp {1 (1)}, 

Klebsiella spp {25 (3)}, Leclercia 
spp {1 (1)}, Micrococcus spp {5 

(1)}, Moellerella spp {1 (1)}, 
Morganella spp {11 (1)}, 

Moraxella spp {1 (1)}, 
Ochrobactrum spp {1 (1)}, 

Oligella spp {2 (1)}, Pantoea spp 
{5 (Ȃǻ)}, Pasteurella spp {9 
(3)}, Pediococcus spp {2 (2)}, 

Proteus spp {24 (3)}, Providencia 
spp {12 (2)}, Pseudomonas spp 
{27 (6)}, Rahnella spp {1 (1)}, 

Ralstonia spp {1 (1)}, Rhizobium 
spp {1 (1)}, Rothia spp {1 (1)}, 

Salmonella spp {12 (Ȃǻ)}, 
Serratia spp {17 (3)}, Shigella spp 
{8 (Ȃǻ)}, SphingomoȂǻs spp {1 

(1)}, Staphylococcus spp {110 
(14)}, Stenotrophonas spp {9 (1)}, 

Streptococcus spp {89 (17)}, 
Vibrio spp {1 (1)}, Yersinia spp 

{16 (2)} 

Abele-
Horn 2006 īİȡȝĮȞȓĮ 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ ȩʌȦȢ: 

121 
(121) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {121 (3)}  



 

ϭϬϴ 
 

ȝȠȡĳȠȜȠȖȓĮ 
ĮʌȠȚțȚȫȞ, ȤȡȫıȘ 
gram, ʌĮȡȠȣıȓĮ 
ĲȠȣ ĮȞĲȚȖȩȞȠȣ 

Lancefield 
ȠȝȐįĮȢ D, 
ʌĮȡĮȖȦȖȒ 
ȤȡȦıĲȚțȒȢ, 

ȑȜİȖȤȠ 
țȚȞȘĲȚțȩĲȘĲĮȢ, 

įȠțȚȝĮıȓĮ 
ȠȟȪȞȚıȘȢ ĲȘȢ 

ȑȞȦıȘȢ methyl-
alpha-D-

glucopyranoside 
țĮȚ ȝİ ĲȠ 

ıȪıĲȘȝĮ API 
STREP. ȉĮ 
ıĲİȜȑȤȘ ʌȠȣ 

ȑĳİȡĮȞ ĲĮ ȖȠȞȓįȚĮ 
vanC1 Ȓ vanC2 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ĮȞĲȓıĲȠȚȤĮ ȦȢ 
Enterococcus 
gallinarum Ȓ 
Enterococcus 
casseliflavus. 

Abele-
Horn 2006 īİȡȝĮȞȓĮ 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ 

țĮȚ 
ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
İȓȤĮȞ 

ʌȡȠȘȖȠȣȝȑȞȦȢ 
ȤĮȡĮțĲȘȡȚıĲİȓ ȦȢ 

ĮȓĲȚĮ 
įȚİȚıįȣĲȚțȫȞ 

ʌȞİȣȝȠȞȚȠțȠțțȚț
ȫȞ ȜȠȚȝȫȟİȦȞ (ȝİ 

įȚĮșȑıȚȝĮ 

162 
(162) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {162 (1)}  



 

ϭϬϵ 
 

įİįȠȝȑȞĮ ıȤİĲȚțȐ 
ȝİ ĲȘ 

ȝİșȠįȠȜȠȖȓĮ 
ĲĮȣĲȠʌȠȓȘıȘȢ). 

ǼȟİĲȐıĲȘțĮȞ țĮȚ 
ȝİ ĲȚȢ įȪȠ țȐȡĲİȢ 
(ĳșȠȡȚıȝȠȪ țĮȚ 

ȤȡȦȝĮĲȠȝİĲȡȓĮȢ) 
ĲȠȣ ıȣıĲȒȝĮĲȠȢ. 
ȅȚ ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ ĲȠ 
ıȪıĲȘȝĮ API 20 

Strep, ıİ 
ıȣȞįȣĮıȝȩ ȝİ 

ȝİșȩįȠȣȢ 
ĮȞĮĳȠȡȐȢ ȩʌȦȢ 

ȑȜİȖȤȠ 
İȣĮȚıșȘıȓĮȢ ıĲȘȞ 

ȠʌĲȠȤȓȞȘ țĮȚ 
įȚĮȜȣĲȩĲȘĲĮȢ ĲȘȢ 

ȤȠȜȒȢ. 

Bosshar
d 2006 ǼȜȕİĲȓĮ Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ʌȡȠıįȚȠȡȚıȝȩ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA. 

107 
(61) 

0 
(0/0/0/0) 

100 
(0/100) 

Acinetobacter spp {17 (2), 
Burkholderia spp {14 (1)}, 

Chryseobacterium spp {1 (1)}, 
Pseudomonas spp {10 (2)}, 

Ralstonia spp {3 (1)}, 
Stenotrophomonas spp {16 (1)} 

ȈĮȡȐȞĲĮ ȑȟȚ 
ıĲİȜȑȤȘ ʌȠȣ 

ĮȞĲȚʌȡȠıȫʌİȣĮȞ 
İȓįȘ, ĲĮ ȠʌȠȓĮ įİȞ 

ʌİȡȚȜȐȝȕĮȞİ Ș 
ȕȐıȘ įİįȠȝȑȞȦȞ 
ĲȠȣ ıȣıĲȒȝĮĲȠȢ 
(Achromobacter 

xylosidans, 
Agrobacterium 

tumefaciens,/larry
moorei, Alcaligenes 

faecalis, 
Pseudomonas 

fluorescens/jessenii



 

ϭϭϬ 
 

/putida/parafulva/st
utzeri/mendocina/p
seudoalcaligenes, Ȓ 
oleovorans/Mexica
na/gingeri/monteilii

, Burkholderia 
gladioli, Wautersia 

sp., Acidovorax 
temperans, 

Acinetobacter 
johnsonii/junii/lwof
ii/ursingii/venetian
us, Herbaspirillum 

huttiense, 
Bordetella sp., 

Oligella urethralis) 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Brigant
e 2006 ǿĲĮȜȓĮ Phoenix 

ȉȠ ıȪıĲȘȝĮ API 
20 Strep 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲȠȣȢ ȕ-

ĮȚȝȠȜȣĲȚțȠȪȢ 
ıĲȡİʌĲȠțȩțțȠȣȢ 
țĮȚ ĲȠ ıȪıĲȘȝĮ 
RAPID 32 Strep 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲĮ ȣʌȩȜȠȚʌĮ 

İȓįȘ 
ıĲȡİʌĲȠțȩțțȦȞ 

țĮȚ ĲȠȣȢ 
İȞĲİȡȠțȩțțȠȣȢ. 
Ȉİ ʌİȡȓʌĲȦıȘ 
İȝȝȑȞȠȣıĮȢ 

ĮıȣȝĳȦȞȓĮȢ Ș 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

200 
(200) 

100 
(0/0/35/64.5) 

0 
(0/0) 

Aerococcus spp {1 (1)}, 
Enterococcus {70 (6)}, 

Streptococcus spp {129 (16)} 
 



 

ϭϭϭ 
 

ıĲİȜİȤȫȞ 
țĮșȠȡȓıĲȘțİ ȝİ 

ȝȠȡȚĮțȑȢ 
ȝİșȩįȠȣȢ 

(ĮȜȜȘȜȠȪȤȘıȘ 
ĲȦȞ ȖȠȞȚįȓȦȞ 16S 
rRNA, zwf, gki Ȓ 
ĮȞȓȤȞİȣıȘ ĲȠȣ 
ȖȠȞȚįȓȠȣ ddl) 

Caierão 2006 ǺȡĮȗȚȜȓĮ Vitek 2 (Ȃǻ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȕȚȠȤȘȝȚțȑȢ 
ȝİșȩįȠȣȢ 

(įȠțȚȝĮıȓİȢ 
țĮĲĮȜȐıȘȢ, 

țȠĮȖțȠȣȜȐıȘȢ, 
ʌĮȡȐȖȠȞĲĮ 

ıȣȖțȩȜȜȘıȘȢ, 
ȠȣȡİȐıȘȢ, 

ĮʌȠțĮȡȕȠȟȣȜȓȦı
ȘȢ ĲȘȢ ȠȡȞȚșȓȞȘȢ, 

ȣįȡȩȜȣıȘȢ L-
ʌȣȡȡȠȜȚįȠȞȣȜ-ȕ-
ȞĮĳșȣȜĮȝȚįȓȠȣ, 
ĳȦıĳĮĲȐıȘȢ, 

ʌĮȡȠȣıȓĮ 
ĮȚȝȩȜȣıȘȢ, țĮȚ 

ȗȪȝȦıȘ 
ȣįĮĲĮȞșȡȐțȦȞ) 

ȕȐıİȚ ĲȠȣ 
İȖȤİȚȡȚįȓȠȣ 
Manual of 
Clinical 

Microbiology. 

94 
(94) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {94 (8)}  



 

ϭϭϮ 
 

Carroll 2006 ǾȆǹ Phoenix 

īȚĮ ĲȠȞ S. aureus 
İțĲİȜȑıĲȘțĮȞ ȠȚ 
įȠțȚȝĮıȓİȢ ĲȘȢ 
ıȣȞįİįİȝȑȞȘȢ 
țȠĮȖțȠȣȜȐıȘȢ 

țĮȚ ȞȠȣțȜİȐıȘȢ. 
ǹȞ ȒĲĮȞ 

ĮʌĮȡĮȓĲȘĲİȢ 
İțĲİȜȠȪȞĲĮȞ 

ıȣȝʌȜȘȡȦȝĮĲȚțȐ 
țĮȚ ȠȚ įȠțȚȝĮıȓİȢ 

ʌĮȡĮȖȦȖȒȢ 
İȜİȪșİȡȘȢ 

țȠĮȖțȠȣȜȐıȘȢ, 
İȣĮȚıșȘıȓĮȢ ıĲȘȞ 

ʌȠȜȣȝȣȟȓȞȘ Ǻ, 
ĮʌȠțĮȡȕȠȟȣȜȓȦı
ȘȢ ĲȘȢ ȠȡȞȚșȓȞȘȢ 
țĮȚ ȗȪȝȦıȘȢ ĲȘȢ 
ȝĮȞȞȚĲȩȜȘȢ. īȚĮ 

ĲȠȣȢ 
țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȠȪȢ 

ıĲĮĳȣȜȠțȩțțȠȣȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ıȣȞįȣĮıȝȩȢ 
ıȣȝȕĮĲȚțȫȞ 
ȕȚȠȤȘȝȚțȫȞ 

ȝİșȩįȦȞ (ȗȪȝȦıȘ 
ıȠȣțȡȩȗȘȢ, 
ȜĮțĲȩȗȘȢ, 

ȝĮȞȞȚĲȩȜȘȢ, 
ĮȡĮȕȚȞȩȗȘȢ, 
ĲȠȣȡĮȞȩȗȘȢ, 

ĲȡİȤĮȜȩȗȘȢ țĮȚ 
ȝĮȞȞȩȗȘȢ, ȝȚĮ 

410 
(308) 

100 
(70.78/0/0/29.22) 

0 
(0/0) 

Staphylococcus spp {218 (1)}, 
Enterococcus spp {90 (5)} 

ǼțĮĲȩȞ ȑȞĮ 
ıĲİȜȑȤȘ 

țȠĮȖțȠȣȜȐıȘ-
ĮȡȞȘĲȚțȫȞ 

ıĲĮĳȣȜȠțȩțțȦȞ 
ıȣȝʌİȡȚȜĮȝȕĮȞȠȝȑ
ȞȦȞ 11 ʌȡȠĲȪʌȦȞ 
ıĲİȜİȤȫȞ (Įʌȩ 16 
İȓįȘ) İȟĮȚȡȑșȘțĮȞ 
Įʌȩ ĲȘȞ ĮȞȐȜȣıȘ, 
įİįȠȝȑȞȠȣ ȩĲȚ ĲĮ 

ĮʌȠĲİȜȑıȝĮĲĮ įİȞ 
İȓȤĮȞ țĮĲĮȖȡĮĳİȓ 

ȟİȤȦȡȚıĲȐ ȖȚĮ 
ʌȡȩĲȣʌĮ țĮȚ 

țȜȚȞȚțȐ ıĲİȜȑȤȘ. 



 

ϭϭϯ 
 

įȠțȚȝĮıȓĮ 
ĮȞȓȤȞİȣıȘȢ 

ȠȣȡİȐıȘȢ, țĮȚ 
ȑȜİȖȤȠȢ ĮȞĲȠȤȒȢ 
ıĲȘȞ ʌȠȜȣȝȣȟȓȞȘ 

Ǻ țĮȚ ĲȘ 
ȞȠȕȠȕȚȠțȓȞȘ) țĮȚ 

ĮȞȐȜȣıȘȢ 
ȜȚʌĮȡȫȞ ȠȟȑȦȞ 
ĲȠȣ țȣĲĲĮȡȚțȠȪ 
ĲȠȚȤȫȝĮĲȠȢ. ȅȚ 
İȞĲİȡȩțȠțțȠȚ 

İȜȑȖȤșȘțĮȞ ȖȚĮ ĲĮ 
ĮțȩȜȠȣșĮ: 

įȠțȚȝĮıȓĮ ȤȠȜȒȢ-
İıțȠȣȜȓȞȘȢ, 

ĮȞȐʌĲȣȟȘ ıİ 6.5% 
NaCl, 

țȚȞȘĲȚțȩĲȘĲĮ, 
ȤȡȦıĲȚțȒ ĲȦȞ 
ĮʌȠȚțȚȫȞ țĮȚ 

ȗȪȝȦıȘ 
ıȠȣțȡȩȗȘȢ, 
ȜĮțĲȩȗȘȢ, 

ȝĮȞȞȚĲȩȜȘȢ, 
ıȠȡȕȚĲȩȜȘȢ, 

ĮȡĮȕȚȞȩȗȘȢ țĮȚ 
ıȠȡȕȩȗȘȢ. 

Carroll 2006 ǾȆǹ Phoenix 

īȚĮ ĲȘȞ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 
İȞĲİȡȠȕĮțĲȘȡȚĮț

ȫȞ 
ȤȡȘıȚȝȠʌȠȚȒșȘțĮ

Ȟ ıȣȝȕĮĲȚțȑȢ 
ȕȚȠȤȘȝȚțȑȢ 

İȟİĲȐıİȚȢ (ȩʌȦȢ 

251 
(251) 

0 
(0/0/0/0) 

100 
(100/0) 

Citrobacter spp {11 (4)}, 
Enterobacter spp {25 (4)}, 
Escherichia spp {89 (2)}, 

Ewingella spp {2 (1)}, Klebsiella 
spp {46 (2)}, Leclercia spp {1 
(1)}, Morganella spp {3 (1)}, 

Pantoea spp {4 (1)}, Proteus spp 
{23 (3)}, Providencia spp {6 (3)}, 

 



 

ϭϭϰ 
 

țȠȜȚıĲȓȞȘ, 
țİĳĮȗȠȜȓȞȘ, 
ȠȟİȚįȐıȘ, 

įȚĮȝȚȞȐıȘ ĲȘȢ 
ĳĮȚȞȣȜĮȜĮȞȓȞȘȢ, 
ȠȣȡȓĮ, ȜȣıȓȞȘ, 

ȠȡȞȚșȓȞȘ, 
ĮȡȖȚȞȓȞȘ, 
ȖȜȣțȩȗȘ, 

ıȠȣțȡȩȗȘ, 
ĮȡĮȕȚȞȩȗȘ, 
ȚȞȠıȚĲȩȜȘ, 
ıȠȡȕȚĲȩȜȘ, 
ĮįȠȞȚĲȩȜȘ, 
ȜĮțĲȩȗȘ, 

ȝĮȜȠȞȚțȩ ț.Į.). 

Salmonella spp {8 (Ȃǻ)}, 
Serratia spp {9 (1)}, Shigella spp 

{23 (4)}, Yersinia spp {1 (1)} 

Ishii 2006 ǿĮʌȦȞȓĮ 
Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 
țĮȚ Phoenix 

ȂȚĮ İȚįȚțȒ 
ĮȜȣıȚįȦĲȒ 
ĮȞĲȓįȡĮıȘ 

ʌȠȜȣȝİȡȐıȘȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ȖȚĮ ĲȘȞ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȠȣ 

S. aureus. 

34 
(34) 

100 
(100/0/0/0) 

0 
(0/0) Staphylococcus spp {34 (1)}  

Layer 2006 īİȡȝĮȞȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) țĮȚ Phoenix 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ PCR-RFLP 

ĲȠȣ ȖȠȞȚįȓȠȣ gap. 
ȉĮ ĮıȪȝĳȦȞĮ 
ĮʌȠĲİȜȑıȝĮĲĮ 

İʌȚȕİȕĮȚȫșȘțĮȞ 
ȝİ ĲȠ ıȪıĲȘȝĮ ID 
32 STAPH Ȓ ȝİ 

ĮȜȜȘȜȠȪȤȘıȘ ĲȠȣ 
16S rRNA. 

113 
(86) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {113 (27)} 

ǼȓțȠıȚ İʌĲȐ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 
(Įʌȩ įȚĮĳȠȡİĲȚțȐ 

țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȐ İȓįȘ 

ıĲĮĳȣȜȠțȩțțȦȞ) 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 



 

ϭϭϱ 
 

Menozz
i 2006 ǿĲĮȜȓĮ, 

īİȡȝĮȞȓĮ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
İȟİĲȐıĲȘțĮȞ ȝİ 
ĲĮ ıȣıĲȒȝĮĲĮ 

Vitek 2, ID 32E 
țĮȚ ID 32GN Ȓ ȝİ 

ĲĮ ıȣıĲȒȝĮĲĮ 
API 20E țĮȚ API 

CHE. 

494 
(494) 

0 
(0/0/0/0) 

100 
(78.14/21.86) 

Achromobacter spp {1 (1)}, 
Acinetobacter spp{10 (2)}, 

Aeromonas spp {2 (2)}, 
Alcaligenes spp {1 (1)} 

Burkholderia spp {2 (2)}, 
Citrobacter spp {30 (4)}, 

Enterobacter spp {41 (2)}, 
Escherichia spp {102 (1)}, Hafnia 
spp {3 (1)}, Klebsiella spp {101 

(2)}, Leclercia spp {2 (1)}, 
Morganella spp {13 (1)}, Pantoea 
spp {1 (1)}, Proteus spp {44 (3)}, 

Providencia spp {7 (3)}, 
Pseudomonas spp {81 (2)}, 

Rahnella spp {1 (1)}, Salmonella 
spp {3 (Ȃǻ)}, Serratia spp {24 

(4)}, Shigella spp {2 (1)}, 
Stenotrophonas spp {13 (1)}, 

Yersinia spp {10 (1)} 

 

O’Hara 2006 ǾȆǹ Phoenix 

ȉĮ ıĲİȜȑȤȘ ĲȘȢ 
ȝİȜȑĲȘȢ İȓȤĮȞ 
ʌȡȠȘȖȠȣȝȑȞȦȢ 

ȤĮȡĮțĲȘȡȚıĲİȓ ȝİ 
ĲȘ ȕȠȒșİȚĮ 48 
ıȣȝȕĮĲȚțȫȞ 
ȕȚȠȤȘȝȚțȫȞ 

İȟİĲȐıİȦȞ. īȚĮ ĲĮ 
İȓįȘ Vibrio 

cholerae țĮȚ 
Vibrio 

parahaemolyticus 
ȑȖȚȞİ țĮȚ 

ȠȡȠĲȣʌȓĮ ȖȚĮ 
İʌȚȕİȕĮȓȦıȘ. 

702 
(702) 

0 
(0/0/0/0) 

100 
(93.3/6.7) 

Acinetobacter spp{12 (2)}, 
Aeromonas spp {10 (Ȃǻ)}, 
Burkholderia spp {7 (1)}, 

Cedecea spp {10 (2)}, Citrobacter 
spp {43 (8)}, ), Edwardsiella spp 

{10 (1), Enterobacter spp {66 
(7)}, Escherichia spp {60 (4)}, 
Ewingella spp {10 (1)}, Hafnia 
spp {9 (1)},  Klebsiella spp {40 

(2)}, Kluyvera spp {10 (2)}, 
Leclercia spp {10 (1)}, 
Moellerella spp {8 (1)}, 

Morganella spp {10 (1)}, Pantoea 
spp {9 (1)}, Photobacterium spp 

{9 (1)}, Plesiomonas spp {10 
(1)}, Proteus spp {30 (3)}, 
Providencia spp {31 (4)}, 

 



 

ϭϭϲ 
 

Pseudomonas spp (10 (1)}, 
Rahnella spp {2 (1)}, Raoultella 
spp {10 (1)}, Salmonella spp {35 

(Ȃǻ)}, Serratia spp {60 (6)}, 
Shigella spp {10 (4)}, 

Stenotrophonas spp {8 (1)}, 
Yersinia spp {24 (5)}, Vibrio spp 

{129 (8)}, Yokenella spp {10 (1)}, 

Rantako
kko-

Jalava 
2006 ĭȚȞȜĮȞįȓ

Į 
Vitek 2 

(ĳșȠȡȚȠȝİĲȡȚțȒ) 

Ǿ ĲĮȣĲȠʌȠȚȘĲȚțȒ 
ȝȑșȠįȠȢ ȖȚĮ ĲĮ 

İȞĲİȡȠȕĮțĲȘȡȚĮț
Ȑ 

ıȣȝʌİȡȚȜȐȝȕĮȞİ 
įȠțȚȝĮıȓĮ 4-

methylumbellifer
yl-beta-D-

glucuronide 
(MUG)-ȚȞįȩȜȘȢ, 
ıİ ıȣȞįȣĮıȝȩ ȝİ 
ĲȠ ıȪıĲȘȝĮ API 

20E. Ǿ 
İȣĮȚıșȘıȓĮ ıĲȘȞ 

ȑȞȦıȘ 
phenanthroline 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲȘȞ 

ĮȞĮȖȞȫȡȚıȘ ĲȠȣ 
İȓįȠȣȢ 

Pseudomonas 
aeruginosa. ȅȚ 
İȞĲİȡȩțȠțțȠȚ 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ĲȘȞ ĮȞĲȠȤȒ ıĲȘ 

ȤȠȜȒ țĮȚ ĲȘȞ 
ȣįȡȩȜȣıȘ ĲȘȢ 
İıțȠȣȜȓȞȘȢ, (Ș 

361 
(361) 

5.82 
(0/0/5.82/0) 

94.18 
(90.03/4.15) 

Acinetobacter spp{1 (1)}, 
Citrobacter spp {11 (2)}, 
Enterobacter spp {9 (3)}, 
Escherichia spp {259 (1)}, 

Klebsiella spp {31 (2)},Proteus 
spp {14 (1)}, Providencia spp {1 
(1)}, Pseudomonas spp {13 (1)}, 

Stenotrophonas spp {1 (1)}, 
Enterococcus spp {21 (1)} 

 



 

ϭϭϳ 
 

ȗȪȝȦıȘ ĲȘȢ 
ĮȡĮȕȚȞȩȗȘȢ 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ȞĮ įȚĮȤȦȡȓıİȚ 

ĲĮ İȓįȘ 
Enterococcus 
faecalis țĮȚ 

Enterococcus 
faecium) 

Haanper
ä 2007 ĭȚȞȜĮȞįȓ

Į 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ȈĮȞ ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȝȚĮ ĲİȤȞȚțȒ 

ĮȜȜȘȜȠȪȤȘıȘȢ 
(pyrosequencing) 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA. 

183 
(124) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {124 (20)} 

ȆİȞȒȞĲĮ İȞȞȑĮ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 

(Įʌȩ 51 İȓįȘ) 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Kiratisi
n 2007 TĮȨȜȐȞįȘ 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ǵȜĮ ĲĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ȕȚȠȤȘȝȚțȑȢ 
įȠțȚȝĮıȓİȢ, 

ȝȠȡȚĮțȒ 
ĮȞȓȤȞİȣıȘ 
ȖİȞİĲȚțȫȞ 

ʌİȡȚȠȤȫȞ ȝİĲĮȟȪ 
ĲȦȞ ȖȠȞȚįȓȦȞ 16S 

țĮȚ 23S rDNA 
(internal 

transcribed 
spacers) țĮȚ 

ıȣȖțȩȜȜȘıȘ (ȝİ 
ıȦȝĮĲȓįȚĮ latex) 

ȕĮıȚıȝȑȞȘ ıİ 
ȝȠȞȠțȜȦȞȚțȐ 

ĮȞĲȚıȫȝĮĲĮ. Ǿ 

112 
(112) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp {112 (2)}  



 

ϭϭϴ 
 

ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 
ıĲİȜİȤȫȞ 

Burkolderia 
cepacia 

İʌȚȕİȕĮȚȫșȘțİ 
țĮȚ ȝİ ȝȠȡȚĮțȒ 
ĮȞȓȤȞİȣıȘ (ȝİ 

PCR) ĲȠȣ 
ȖȠȞȚįȓȠȣ recA 

(İȚįȚțȩȢ ıĲȩȤȠȢ 
ȖȚĮ ĲȠ B. cepacia 

complex). 

Nakaso
ne 2007 ǿĮʌȦȞȓĮ 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ȉȠ ıȪıĲȘȝĮ ID 
32 STAPH 

ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲȠȣȢ 

ıĲĮĳȣȜȠțȩțțȠȣȢ, 
ĲȠ RAPID ID 32 
STREP ȖȚĮ ĲȠȣȢ 
ıĲȡİʌĲȠțȩțțȠȣȢ 

țĮȚ 
İȞĲİȡȠțȩțțȠȣȢ, 
ĲȠ RAPID ID 32 

E ȖȚĮ ĲĮ 
İȞĲİȡȠȕĮțĲȘȡȚĮț

Ȑ țĮȚ ĲȠ ID 32 
GN ȖȚĮ ĲĮ 

ĮȗȣȝȦĲȚțȐ țĮȚ ĲĮ 
ıĲİȜȑȤȘ ĲȠȣ 

ȖȑȞȠȣȢ 
Aeromonas. 

474 
(416) 

56.49 
(4.57/17.07/12.97/21.88) 

43.51 
(24.76/18.75) 

Acinetobacter spp{17 (3)}, 
Aeromonas spp {10 (2)}, 
Alcaligenes spp {21 (2), 
Burkholderia {2 (1)}, 

Chryseobacterium spp {8 (2)}, 
Citrobacter spp {12 (2)}, 

Enterobacter spp {11 (2)}, 
Enterococcus spp {54 (6)}, 
Escherichia spp {12 (1)}, 
Klebsiella spp {12 (2)}, 
Morganella spp {5 (1)}, 

Ochrobactrum spp {4 (1)}, 
Proteus spp {10 (2)}, Providencia 
spp {6 (2)}, Pseudomonas spp {22 

(4)}, Rhizobium spp {3 (1)}, 
Salmonella spp {13 (Ȃǻ)}, 

Serratia spp {12 (1)}, 
Sphingobacterium spp {1 (1)}, 
Staphylococcus spp {90 (13)}, 
Streptococcus spp {91 (11)} 

ȆİȞȒȞĲĮ ȠțĲȫ 
ıĲİȜȑȤȘ ȝȣțȒĲȦȞ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Zbinden 2007 ǼȜȕİĲȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ țĮȚ 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ʌȡȠıįȚȠȡȚıȝȩ 

90 
(76 ȖȚĮ ĲȘ 

ȤȡȦȝĮĲȠȝİĲȡȚțȒ 

0 
(0/0/0/0) 

100 
(0/100) 

Achromobacter spp {10 (2)}, 
Acinetobacter spp {18 (5)}, 

Alcaligenes spp {2 (2)}, 

ǻİțĮĲȑııİȡĮ 
ıĲİȜȑȤȘ, ʌȠȣ 

ĮȞȒțĮȞ ıİ İȓįȘ ĲĮ 



 

ϭϭϵ 
 

ĳșȠȡȚȠȝİĲȡȚțȒ) ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA. 

țȐȡĲĮ țĮȚ 59 
ȖȚĮ ĲȘ 

ĳșȠȡȚȠȝİĲȡȚțȒ 
țȐȡĲĮ) 

Bordetella spp {1 (1)}, 
Burkholderia spp {13 (1)}, 

Chryseobacterium spp {1 (1)}, 
Pseudomonas spp {14 (Ȃǻ)}, 

Ralstonia spp {3 (2)}, 
Stenotrophomonas spp {14 (1)} 
ȖȚĮ ĲȘ ȤȡȦȝĮĲȠȝİĲȡȚțȒ țȐȡĲĮ 
Acinetobacter spp {16 (3)}, 
Burkholderia spp {13 (1)}, 

Chryseobacterium spp {1 (1)}, 
Pseudomonas spp {12 (Ȃǻ)}, 

Ralstonia spp {3 (2)}, 
Stenotrophomonas spp {14 (1)} 

ȖȚĮ ĲȘ ĳșȠȡȚȠȝİĲȡȚțȒ țȐȡĲĮ 

ȠʌȠȓĮ įİȞ 
ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȘȢ 

ȤȡȦȝĮĲȠȝİĲȡȚțȒȢ 
țȐȡĲĮȢ 

(Acidovorax 
temperans, 

Acinetobacter 
ursingii, 

Agrobacterium 
larrymoorei, 

Bordetella petrii, 
Herbaspirillum 

huttiense, Oligella 
urethralis, 

Pseudomonas 
monteilii, 

Pseudoxanthomona
s mexicana and 

Wautersia sp.) țĮȚ 
31 ıĲİȜȑȤȘ,ʌȠȣ 

ĮȞȒțĮȞ ıİ İȓįȘ ĲĮ 
ȠʌȠȓĮ įİȞ 

ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 
ıĲȘ ȕȐıȘ 

įİįȠȝȑȞȦȞ ĲȘȢ 
ĳșȠȡȚȠȝİĲȡȚțȒȢ 

țȐȡĲĮȢ 
(Acidovorax 
temperans, 

Achromobacter sp. 
Acinetobacter 

ursingii/junii/lwoffi
i, Alcaligenes sp., 
Agrobacterium 



 

ϭϮϬ 
 

larrymoorei, 
Bordetella petrii, 
Herbaspirillum 

huttiense, Oligella 
urethralis, 

Pseudomonas 
monteilii/mendocin
a/stutzeri/pseudoal

caligenes, 
Pseudoxanthomona

s mexicana and 
Wautersia sp.) 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Ćirkovi
ć 2008 

ȆȠȜȦȞȓĮ, 
ȉıİȤȓĮ, 
ȈİȡȕȓĮ 

Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ĳĮȚȞȠĲȣʌȚțȑȢȝİșȩ
įȠȣȢ țĮȚ ĮȞȐȜȣıȘ 
ʌȠȜȣȝȠȡĳȚıȝȠȪ 

ȝȒȠȣȢ ĲȘȢ 
ʌİȡȚȠȤȒȢ 16S-23S 
rDNA intergenic 

spacer. 
ǼʌȚȜİȖȝȑȞĮ 

ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

țĮȚ ȝİ 
ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȦȞ 
ȖȠȞȚįȓȦȞ dnaJ țĮȚ 

16S rRNA. 

10 
(2) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {2 (1)} 

ǻȪȠ ʌȡȩĲȣʌĮ 
ıĲİȜȑȤȘ, ȑȞĮ 

ıĲȑȜİȤȠȢ ȗȦȚțȒȢ 
ʌȡȠȑȜİȣıȘȢ țĮȚ 

ʌȑȞĲİ 
ʌİȡȚȕĮȜȜȠȞĲȚțȐ 

ıĲİȜȑȤȘ 
Staphylcoccus 

vitulinus 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Delmas 2008 īĮȜȜȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

Ǿ 
ȠȜȚȖȠȞȠȣțȜİȠĲȚįȚ

țȒ 

190 
(59) 

100 
(8.47/91.53/0/0) 

0 
(0/0) Staphylococcus spp {59 (13)} 

ȉȡȚȐȞĲĮ ȠțĲȫ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 
(Įʌȩ 35 İȓįȘ), 92 



 

ϭϮϭ 
 

ȝȚțȡȠıȣıĲȠȚȤȓĮ 
‘Staph array’ (ʌȠȣ 

ȕĮıȓȗİĲĮȚ ıĲȠȞ 
ȣȕȡȚįȚıȝȩ ĲȠȣ 
İıȦĲİȡȚțȠȪ 

ĲȝȒȝĮĲȠȢ ĲȠȣ 
ȖȠȞȚįȓȠȣ sodA) 
ȤȡȘıȓȝİȣıİ ȦȢ 

ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘȞ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜİȤȫȞ. 

ıĲİȜȑȤȘ Įʌȩ 
įİȓȖȝĮĲĮ ĲȡȠĳȓȝȦȞ 
țĮȚ ĳȣĲȫȞ țĮȚ ȑȞĮ 

ıĲȑȜİȤȠȢ ĲȠȣ 
İȓįȠȣȢ 

Staphylococcus 
delphini, ʌȠȣ įİȞ 
ʌİȡȚȜĮȝȕĮȞȩĲĮȞ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Kim 2008 ȃȩĲȚĮ 
ȀȠȡȑĮ 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț

Ȓ) 

ȅ ʌȡȠıįȚȠȡȚıȝȩȢ 
ĲȘȢ ĮȜȜȘȜȠȣȤȓĮȢ 
ĲȠȣ ȖȠȞȚįȓȠȣ 16S 

rRNA 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 
ȖȚĮ ĲȘȞ ȠȡȚıĲȚțȒ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜİȤȫȞ. 

120 
(120) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {120 (10)}  

Pendle 2008 ǹȣıĲȡĮȜȓ
Į 

Vitek 2 
(ĳșȠȡȚȠȝİĲȡȚțȒ) 

țĮȚ Phoenix 

ȉĮ ıĲİȜȑȤȘ ʌȠȣ 
ʌȡȠȑȡȤȠȞĲĮȞ Įʌȩ 
ĮȚȝȠțĮȜȜȚȑȡȖİȚİȢ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ıİ İʌȓʌİįȠ ȖȑȞȠȣȢ 
ȝİ ĲȘ ȕȠȒșİȚĮ ĲȘȢ 
gram ȤȡȫıȘȢ, ĲȘȢ 

ȣįȡȩȜȣıȘȢ L-
ʌȣȡȡȠȜȚįȠȞȣȜ-ȕ-
ȞĮĳșȣȜĮȝȚįȓȠȣ 

țĮȚ ĲȘȢ 
ĮȞĲȓįȡĮıȘȢ 

țĮĲĮȜȐıȘȢ. Ǿ 
ĲĮȣĲȠʌȠȓȘıȘ ıİ 

13 
(13) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {13 (1)}  



 

ϭϮϮ 
 

İʌȓʌİįȠ İȓįȠȣȢ 
ʌȡĮȖȝĮĲȠʌȠȚȒșȘț

İ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ Vitek 

2 țĮȚ ID 32 
STREP. ȉĮ 
ıĲİȜȑȤȘ ĲȦȞ 

ȠȣȡȠțĮȜȜȚİȡȖİȚȫȞ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ʌȡȠțĮĲĮȡțĲȚțȐ ıİ 
ȤȡȦȝȠȖȩȞĮ 

ıĲİȡİȐ ȝȑıĮ. Ȉİ 
ʌİȡȓʌĲȦıȘ 

ĮȞĲȠȤȒȢ ıĲȘȞ 
ĮȝʌȚțȚȜȜȓȞȘ Ȓ ȝȘ 

İȞįȚȐȝİıȘȢ 
İȣĮȚıșȘıȓĮȢ ıĲȘ 

ȕĮȞțȠȝȣțȓȞȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ıİ İʌȓʌİįȠ İȓįȠȣȢ, 
ȩʌȦȢ țĮȚ ĲĮ 
ıĲİȜȑȤȘ ĲȦȞ 

ĮȚȝȠțĮȜȜȚİȡȖİȚȫȞ
. 

Snyder 2008 ǾȆǹ Phoenix 

ȉȠ ıȪıĲȘȝĮ 
MicroScan 

WalkAway 96 
ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ȦȢ ȝȑșȠįȠȢ 
ĮȞĮĳȠȡȐȢ ȖȚĮ ĲȘȞ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜȑȤȫȞ. ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ ĲĮ 
ıȣıĲȒȝĮĲĮ API 

20E țĮȚ API 

203 
(195) 

0 
(0/0/0/0) 

100 
(76.92/23.08) 

Acinetobacter spp{8 (1)}, 
Chromobacterium spp {1 (1)}, 

Citrobacter spp {1 (1)}, 
Enterobacter spp {37 (2)}, 

Escherichia spp {25 (1)}, Hafnia 
spp {1 (1)}, Kingella spp {1 (1)}, 

Klebsiella spp {54 (2)}, 
Morganella spp {1 (1)}, Pantoea 
spp {1 (1)}, Proteus spp {19 (2)}, 

Pseudomonas spp {27 (2)}, 
Salmonella spp {1 (1)}, Serratia 
spp {10 (1)}, Stenotrophonas spp 

ǻȪȠ ıĲİȜȑȤȘ ĲȠȣ 
İȓįȠȣȢ Ralstonia 

mannitolytica, ĲȡȓĮ 
ıĲİȜȑȤȘ ĲȠȣ İȓįȠȣȢ 

Burkholderia 
cenocepacia țĮȚ 

ȑȞĮ ıĲȑȜİȤȠȢ 
țĮșİȞȩȢ ĲȦȞ İȚįȫȞ 

Burkholderia 
multivorans, 
Burkholderia 
gladioli țĮȚ 



 

ϭϮϯ 
 

20NE. {8 (1)}, Pandoraea 
promenusa, ʌȠȣ 

įİȞ 
ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Hsieh 2009 ȉĮȧȕȐȞ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

Ǿ ȠȡȚıĲȚțȒ 
ĲĮȣĲȠʌȠȓȘıȘ ĲȦȞ 

ıĲİȜİȤȫȞ 
İʌȚĲİȪȤșȘțİ ȝİ 

ıȣȝȕĮĲȚțȑȢ 
ȕȚȠȤȘȝȚțȑȢ 
įȠțȚȝĮıȓİȢ, 

ıȪȝĳȦȞĮ ȝİ ĲȘ 
ȝİșȠįȠȜȠȖȓĮ ĲȦȞ 

įȚİșȞȫȞ 
ȠȡȖĮȞȚıȝȫȞ 
Centers for 

Disease Control 
and Prevention 

țĮȚ the American 
Society of 

Microbiology. 

201 
(201) 

0 
(0/0/0/0) 

100 
(0/100) 

Achromobacter spp {10 (1)}, 
Acinetobacter spp {22 (3)}, 
Brevundimonas spp {4 (1)}, 
Burkholderia spp {21 (1)}, 

Bordetella spp {2 (1)}, 
Chryseobacterium spp {38 (2)}, 
Delftia spp {10 (1)}, Morexella 
spp {8 (Ȃǻ)}, Myroides spp {7 
(Ȃǻ)}, Pseudomonas spp {51 

(6)}, Ralstonia spp {1 (1)}, 
Shewanella spp {6 (1)}, 

Sphingomonas spp {3 (1)}, 
Stenotrophonas spp {18 (1)} 

 

Kulah 2009 ȉȠȣȡțȓĮ Vitek 2 (Mǻ) 
țĮȚ Phoenix 

Ǿ ĲĮȣĲȠʌȠȓȘıȘ 
ĲȠȣ A. baumannii 
ʌȡĮȖȝĮĲȠʌȠȚȒșȘț
İ ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ țĮȚ 
İʌȚȕİȕĮȚȫșȘțİ ȝİ 
ĲȠ ıȪıĲȘȝĮ API 

20 NE. 

112 
(112) 

0 
(0/0/0/0) 

100 
(0/100) Acinetobacter spp {112 (1)}  

Otto- 2009 īİȡȝĮȞȓĮ Vitek 2 ǵȜĮ ĲĮ ıĲİȜȑȤȘ 224 0 100 Achromobacter spp {13 (1)},  



 

ϭϮϰ 
 

Karg (ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ 
(ȝȠȡĳȠȜȠȖȓĮ ĲȦȞ 
ĮʌȠȚțȚȫȞ, ȤȡȫıȘ 
gram, ʌĮȡĮȖȦȖȒ 

ȤȡȦıĲȚțȒȢ, 
ĮȞȐʌĲȣȟȘ ıĲȠȣȢ 

37oC țĮȚ 42oC ıİ 
İțȜİțĲȚțȩ 

cetrimide ȐȖĮȡ, 
įȠțȚȝĮıȓĮ 

ȠȟİȚįȐıȘȢ țĮȚ 
İȣĮȚıșȘıȓĮ ıĲȠ 
C390) țĮȚ ȝİ ĲȠ 
ıȪıĲȘȝĮ API 20 

NE. ȅȚ 
ĮıȣȝĳȦȞȓİȢ 

İʌȚȜȪșȘțĮȞ ȝİ 
ĮȜȜȘȜȜȠȪȤȘıȘ 

ĲȠȣ ȖȠȞȚįȓȠȣ 16S 
rRNA. 

(224) (0/0/0/0) (0/100) Acinetobacter spp {17 (3)}, 
Brevundimonas spp {4 (Ȃǻ)}, 

Burkholderia spp {26 (2)}, 
Chryseobacterium spp {7 (1)}, 

Delftia spp {2 (1)}, Ochrobactrum 
spp {3 (1)}, Pseudomonas spp 

{121 (4)}, Rhizobium spp {3 (1)}, 
Sphingomonas spp {4 (1)}, 

Stenotrophonas spp {24 (1)} 

Segonds 2009 īĮȜȜȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ ĮȞȐȜȣıȘ 
ʌİȡȚȠȡȚıȝȠȪ ĲȠȣ 

ʌȠȜȜĮʌȜĮıȚĮıȝȑȞ
Ƞȣ rRNA ȖȠȞȚįȓȠȣ 
(amplified rRNA 
gene restriction 

analysis, 
ARDRA). 

22 
(18) 

0 
(0/0/0/0) 

0 
(0/100) Burkholderia spp {18 (1)} 

ȉȑııİȡĮ ʌȡȩĲȣʌĮ 
ıĲİȜȑȤȘ 

(Burkholderia 
gladioli pathovar 

gladioli țĮȚ 
pathovar alliicola, 

Burkholderia 
cocovenerans țĮȚ 

Pseudomonas 
antimicrobica) 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Dupont 2010 īĮȜȜȓĮ Vitek 2 Ǿ ĲĮȣĲȠʌȠȓȘıȘ 234 100 0 Staphylococcus spp {225 (17)} ǲȞĮ ıĲȑȜİȤȠȢ ĲȠȣ 



 

ϭϮϱ 
 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) and Phoenix 

ĲȦȞ țȠĮȖțȠȣȜȐıȘ 
ĮȡȞȘĲȚțȫȞ 

ıĲĮĳȣȜȠțȩțțȦȞ 
ʌȡĮȖȝĮĲȠʌȠȚȒșȘț
İ ȝİ ĮȜȜȘȜȠȪȤȘıȘ 

ĲȝȒȝĮĲȠȢ ĲȠȣ 
ȖȠȞȚįȓȠȣ sodA. 

(225) (0/100/0/0) (0/0) İȓįȠȣȢ 
Staphylcococcus 
condimenti, įȪȠ 

ıĲİȜȑȤȘ ĲȠȣ İȓįȠȣȢ 
Staphylococcus 

piscifermentans țĮȚ 
ȑȟȚ ıĲİȜȑȤȘ ĲȠȣ 

İȓįȠȣȢ 
Staphylococcus 
saccharolyticus, 

ʌȠȣ įİȞ 
ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 

ıĲȘ ȕȐıȘ 
įİįȠȝȑȞȦȞ ĲȠȣ 

ıȣıĲȒȝĮĲȠȢ 
İȟĮȚȡȑșȘțĮȞ Įʌȩ 

ĲȘȞ ĮȞȐȜȣıȘ. 

Lamy 2010 īĮȜȜȓĮ 
Vitek 2 

(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) țĮȚ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
ĲĮȣĲȠʌȠȚȒșȘțĮȞ 

ȝİ ȝİȡȚțȩ 
ʌȡȠıįȚȠȡȚıȝȩ ĲȘȢ 
ĮȜȜȘȜȠȣȤȓĮȢ ĲȠȣ 
ȖȠȞȚįȓȠȣ rpoB. 

96 
(83) 

0 
(0/0/0/0) 

100 
(0/100) Aeromonas spp {83 (4)} 

ȉȑııİȡĮ țȜȚȞȚțȐ 
ıĲİȜȑȤȘ ĲȦȞ İȚįȫȞ 
Aeromonas jandaei 

țĮȚ Aeromonas 
media, ʌȠȣ įİȞ 

ʌİȡȚȜĮȝȕȐȞȠȞĲĮȞ 
ıĲȘ ȕȐıȘ 

įİįȠȝȑȞȦȞ ĲȠȣ 
ıȣıĲȒȝĮĲȠȢ, țĮșȫȢ 

İʌȓıȘȢ țĮȚ İȞȞȑĮ 
ʌȡȩĲȣʌĮ ıĲİȜȑȤȘ 

(ĲȦȞ İȚįȫȞ 
Aeromonas 

allosaccharophila, 
A. jandaei, A. 

media, Aeromonas 
schubertii țĮȚ 
Aeromonas 

salmonicida) 



 

ϭϮϲ 
 

İȟĮȚȡȑșȘțĮȞ Įʌȩ 
ĲȘȞ ĮȞȐȜȣıȘ. 

Mittma
n 2010 ǾȆǹ 

Vitek 2 
(ȤȡȦȝĮĲȠȝİĲȡȚț
Ȓ) țĮȚ Phoenix 

ȉĮ ıĲİȜȑȤȘ 
Streptococcus 
pneumoniae 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
ȝİ ıȣȝȕĮĲȚțȑȢ 

ȝİșȩįȠȣȢ (ȩʌȦȢ 
ȝȠȡĳȠȜȠȖȓĮ ĲȦȞ 

ĮʌȠȚțȚȫȞ, 
ĮȟȚȠȜȩȖȘıȘ ĲȘȢ 

ĮȚȝȩȜȣıȘȢ, 
İȣĮȚıșȘıȓĮ ıĲȘȞ 
ȠʌĲȠȤȓȞȘ Ȓ/țĮȚ 

įȚĮȜȣĲȩĲȘĲĮ ĲȘȢ 
ȤȠȜȒȢ). 

ǼʌȚȜİȖȝȑȞĮ 
ıĲİȜȑȤȘ 

ĲĮȣĲȠʌȠȚȒșȘțĮȞ 
țĮȚ ȝİ 

ĮȜȜȘȜȠȪȤȘıȘ ĲȠȣ 
16S rRNA 
ȖȠȞȚįȓȠȣ. 

311 
(311) 

100 
(0/0/0/100) 

0 
(0/0) Streptocococcus spp {311 (1)}  

 
Ȃǻ: ȝȘ įȚĮșȑıȚȝȠ 

*ȅ ĮȡȚșȝȩȢ ĲȦȞ ıĲİȜİȤȫȞ ʌȠȣ ıȣȝʌİȡȚȜȒĳșȘțĮȞ ıĲȘ ȝİĲĮ-ĮȞȐȜȣıȘ (ȜĮȝȕȐȞȠȞĲĮȢ ȣʌȩȥȚȞ ĲĮ țȡȚĲȒȡȚĮ ĮʌȠțȜİȚıȝȠȪ) ȤȡȘıȚȝȠʌȠȚȒșȘțİ 

ȦȢ ʌĮȡĮȞȠȝĮıĲȒȢ ȖȚĮ ĲȠȞ ȣʌȠȜȠȖȚıȝȩ ĲȦȞ ʌȠıȠıĲȫȞ ĲȦȞ gram șİĲȚțȫȞ (S. aureus/CoNS/Enterococcus spp/Streptococcus spp) țĮȚ gram    

ĮȡȞȘĲȚțȫȞ (ȗȣȝȦĲȚțȐ/ĮȗȣȝȦĲȚțȐ) ıĲİȜİȤȫȞ ıĲȚȢ İʌȚȝȑȡȠȣȢ ȝİȜȑĲİȢ.  

 



ƅƍƓƏƋƅƒ .txt
ƅƬƲƮƪƜư πƮƳ ƵƯƦƱƨƫƮπƮƨƝƧƦƩƠƬ ƱƲƦ ƫƤƲƠ-ƠƬƛƪƳƱƦ (ƤπƨƪƤƢƫƜƬƠ 
πƠƯƠƣƤƞƢƫƠƲƠ outputs ƲƮƳ STATA)

metan command for Phoenix overall analysis (genus and species 
level)

. use 
"C:\Users\popi\Desktop\metaanalysis.Data\WORKED_ANYTHING30092010\P
HENIX\datasets\phenix overall.dta", clear

. gen pgenustrans=asin(sqrt(correctgenus/(numberofisolates+1))) + 
asin(sqrt((correctgenus+1)/( numberofisolates+1)))
pgenustrans already defined
r(110);

. gen sepgenustrans=sqrt(1/(numberofisolates+0.5))
sepgenustrans already defined
r(110);

. metan pgenustrans sepgenustrans, random 
graphregion(color(white)) textsize(130)  label(namevar=author) 
effect(arcsin-ra
> te) nograph

           Study     |     ES    [95% Conf. Interval]     % Weight
---------------------+--------------------------------------------
-------
Fahr (2003)          |  3.095       3.005     3.186          5.88
Stefaniuk (2003)     |  2.910       2.789     3.031          5.59
Colodner (2004)      |  2.618       2.345     2.891          3.86
Donay (2004)         |  2.769       2.657     2.881          5.68
Marco (2004)         |  3.086       2.978     3.195          5.72
Spanu (2004)         |  3.033       2.945     3.121          5.90
Fontana (2005)       |  2.384       2.169     2.598          4.53
Heikens (2005)       |  2.688       2.407     2.970          3.77
Hirakata (2005)      |  2.790       2.643     2.936          5.32
Kanemitsu (2005)     |  2.558       2.384     2.733          5.01
Brigante (2006)      |  2.874       2.734     3.014          5.39
Carroll (2006a)      |  3.085       2.973     3.196          5.69
Ishii (2006)         |  2.972       2.638     3.305          3.24
Layer (2006)         |  2.683       2.473     2.894          4.57
Menozzi (2006)       |  2.895       2.807     2.983          5.90
O'Hara (2006)        |  2.651       2.577     2.725          6.01
Cirkovic (2008)      |  2.526       1.287     3.766          0.45
Pendle (2008)        |  2.483       1.950     3.017          1.85
Snyder (2008)        |  3.070       2.930     3.210          5.39
Lamy (2010)          |  2.797       2.582     3.011          4.53
Mittmann (2010)      |  2.852       2.741     2.963          5.70
---------------------+--------------------------------------------
-------
D+L pooled ES        |  2.837       2.750     2.923        100.00
---------------------+--------------------------------------------
-------

  Heterogeneity chi-squared = 155.61 (d.f. = 20) p = 0.000
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  I-squared (variation in ES attributable to heterogeneity) =  
87.1%
  Estimate of between-study variance Tau-squared =  0.0309

  Test of ES=0 : z=  64.39 p = 0.000

. 

. gen  pspeciestrans=asin(sqrt( correctspecies/( 
numberofisolates+1))) + asin(sqrt(( correctspecies+1)/( 
numberofisolates
> +1)))
pspeciestrans already defined
r(110);

. gen sepspeciestrans=sqrt(1/( numberofisolates+0.5))
sepspeciestrans already defined
r(110);

. metan pspeciestrans sepspeciestrans, random 
graphregion(color(white)) textsize(130)  label(namevar=author) 
effect(arcsi
> n-rate) nograph

           Study     |     ES    [95% Conf. Interval]     % Weight
---------------------+--------------------------------------------
-------
Brisse (2002)        |  1.699       1.487     1.911          3.40
Endimiani (2002)     |  2.503       2.335     2.671          3.59
Fahr (2003)          |  2.842       2.751     2.932          3.84
Stefaniuk (2003)     |  2.719       2.597     2.840          3.76
Colodner (2004)      |  2.480       2.207     2.753          3.10
Donay (2004)         |  2.556       2.444     2.668          3.78
Funke (2004)         |  2.963       2.851     3.074          3.79
Marco (2004)         |  2.935       2.827     3.043          3.80
Spanu (2004)         |  2.895       2.806     2.983          3.85
Eigner (2005)        |  2.807       2.695     2.919          3.78
Fontana (2005)       |  2.285       2.070     2.499          3.38
Heikens (2005)       |  1.776       1.495     2.058          3.06
Hirakata (2005)      |  2.525       2.378     2.671          3.67
Kanemitsu (2005)     |  2.428       2.254     2.602          3.56
Liu (2005)           |  2.633       2.540     2.725          3.84
Brigante (2006)      |  2.675       2.534     2.815          3.69
Carroll (2006a)      |  3.085       2.973     3.196          3.79
Carroll (2006b)      |  2.549       2.425     2.672          3.75
Ishii (2006)         |  2.972       2.638     3.305          2.81
Layer (2006)         |  2.241       2.030     2.451          3.40
Menozzi (2006)       |  2.895       2.807     2.983          3.85
O'Hara (2006)        |  2.474       2.400     2.548          3.88
Cirkovic (2008)      |  2.526       1.287     3.766          0.59
Pendle (2008)        |  2.483       1.950     3.017          1.93
Snyder (2008)        |  2.969       2.829     3.109          3.69
Dupont (2009)        |  2.178       2.048     2.309          3.73
Kulah (2009)         |  2.740       2.556     2.925          3.52
Lamy (2010)          |  2.136       1.922     2.351          3.38
Mittmann (2010)      |  2.650       2.539     2.761          3.79
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---------------------+--------------------------------------------
-------
D+L pooled ES        |  2.587       2.483     2.690        100.00
---------------------+--------------------------------------------
-------

  Heterogeneity chi-squared = 471.91 (d.f. = 28) p = 0.000
  I-squared (variation in ES attributable to heterogeneity) =  
94.1%
  Estimate of between-study variance Tau-squared =  0.0705

  Test of ES=0 : z=  48.95 p = 0.000

. 

metabias command for Vitek 2 overall analysis (genus and species 
level)

. use 
"C:\Users\popi\Desktop\metaanalysis.Data\WORKED_ANYTHING30092010\V
ITEK_log_and_datasets\vitekoverall.dta", clear

. metabias   pgenustrans sepgenustrans, graph(begg)

Note: default data input format (theta, se_theta) assumed.

Tests for Publication Bias

Begg's Test
 
  adj. Kendall's Score (P-Q) =    -188
          Std. Dev. of Score =   73.40 (corrected for ties)
           Number of Studies =      36
                          z  =   -2.56
                    Pr > |z| =   0.010
                          z  =    2.55 (continuity corrected)
                    Pr > |z| =   0.011 (continuity corrected)

Egger's test
------------------------------------------------------------------
------------
     Std_Eff |      Coef.   Std. Err.      t    P>|t|     [95% 
Conf. Interval]
-------------+----------------------------------------------------
------------
       slope |   3.004726   .0837916    35.86   0.000      2.83444
   3.175011
        bias |  -3.323784   1.275053    -2.61   0.013    -5.915003
  -.7325636
------------------------------------------------------------------
------------

. metabias   pspeciestrans sepspeciestrans, graph(begg)
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Note: default data input format (theta, se_theta) assumed.

Tests for Publication Bias

Begg's Test
 
  adj. Kendall's Score (P-Q) =    -321
          Std. Dev. of Score =  119.51 (corrected for ties)
           Number of Studies =      50
                          z  =   -2.69
                    Pr > |z| =   0.007
                          z  =    2.68 (continuity corrected)
                    Pr > |z| =   0.007 (continuity corrected)

Egger's test
------------------------------------------------------------------
------------
     Std_Eff |      Coef.   Std. Err.      t    P>|t|     [95% 
Conf. Interval]
-------------+----------------------------------------------------
------------
       slope |   2.700268    .104344    25.88   0.000      2.49047
   2.910066
        bias |  -4.368756   1.565021    -2.79   0.008    -7.515441
   -1.22207
------------------------------------------------------------------
------------

. 

metareg command for Phoenix overall analysis (genus and species 
level)

. use 
"C:\Users\popi\Desktop\metaanalysis.Data\WORKED_ANYTHING30092010\P
HENIX\datasets\phenix overall.dta", clear

. metareg pgenustrans sepgenustrans, wsse(sepgenustrans)

Meta-regression                                       Number of 
obs  =      21
REML estimate of between-study variance               tau2        
  =  .02655
% residual variation due to heterogeneity             
I-squared_res  =  86.82%
Proportion of between-study variance explained        Adj 
R-squared  =  19.46%
With Knapp-Hartung modification
------------------------------------------------------------------
------------
 pgenustrans |      Coef.   Std. Err.      t    P>|t|     [95% 
Conf. Interval]
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-------------+----------------------------------------------------
------------
sepgenustr~s |  -1.556559   .7584639    -2.05   0.054    -3.144042
   .0309243
       _cons |    2.96428   .0738898    40.12   0.000     2.809627
   3.118933
------------------------------------------------------------------
------------

. metareg pspeciestrans sepspeciestrans, wsse(sepspeciestrans)

Meta-regression                                       Number of 
obs  =      29
REML estimate of between-study variance               tau2        
  =  .09664
% residual variation due to heterogeneity             
I-squared_res  =  93.31%
Proportion of between-study variance explained        Adj 
R-squared  =   9.62%
With Knapp-Hartung modification
------------------------------------------------------------------
------------
pspeciestr~s |      Coef.   Std. Err.      t    P>|t|     [95% 
Conf. Interval]
-------------+----------------------------------------------------
------------
sepspecies~s |  -1.402968   .9768059    -1.44   0.162    -3.407208
   .6012723
       _cons |   2.703195    .104075    25.97   0.000     2.489651
   2.916739
------------------------------------------------------------------
------------

. 

metacum command for Vitek 2 overall analysis (genus and species 
level)

. use 
"C:\Users\popi\Desktop\metaanalysis.Data\WORKED_ANYTHING30092010\V
ITEK_log_and_datasets\vitekoverall.dta", clear

. metacum   pgenustrans sepgenustrans, random 
graphregion(color(white)) label(namevar=author) 
effect(arcsin-rate)

           Study     |     ES    [95% Conf. Interval]     
---------------------+--------------------------------------------
-------
Funke (1998)         |  2.886       2.818     2.954        
Jossart  (1999)      |  2.829       2.712     2.946        
Garcia-Garotte (2000 |  2.888       2.756     3.020        
Joyanes (2001)       |  2.888       2.756     3.020        
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Ling (2001)          |  2.847       2.731     2.963        
Brisse (2002)        |  2.847       2.731     2.963        
Gavin (2002)         |  2.831       2.746     2.915        
Ligozzi (2002)       |  2.831       2.746     2.915        
Lowe (2002)          |  2.622       2.370     2.873        
O'Hara (2003a)       |  2.631       2.422     2.839        
O'Hara (2003b)       |  2.631       2.422     2.839        
Spanu (2003)         |  2.670       2.484     2.855        
Becker (2004)        |  2.670       2.495     2.846        
Colodner (2004)      |  2.698       2.531     2.865        
Funke (2004)         |  2.728       2.573     2.882        
Eigner (2005)        |  2.728       2.573     2.882        
Fontana (2005)       |  2.701       2.551     2.851        
Funke (2005)         |  2.724       2.583     2.864        
Giammarinaro (2005)  |  2.718       2.582     2.854        
Innings (2005)       |  2.709       2.578     2.840        
Mateo (2005)         |  2.717       2.588     2.845        
Nonhoff (2005a)      |  2.717       2.588     2.845        
Nonhoff (2005b)      |  2.717       2.588     2.845        
Renaud (2005)        |  2.737       2.614     2.859        
Teyssier (2005)      |  2.713       2.591     2.834        
Wallet (2005a)       |  2.713       2.591     2.834        
Wallet (2005b)       |  2.713       2.591     2.834        
Abele-Horn (2006a)   |  2.731       2.613     2.849        
Abele-Horn (2006b)   |  2.732       2.619     2.845        
Abele-Horn (2006c)   |  2.727       2.617     2.837        
Bosshard (2006)      |  2.703       2.593     2.813        
Caierao  (2006)      |  2.706       2.598     2.813        
Ishii (2006)         |  2.714       2.609     2.819        
Layer (2006)         |  2.727       2.624     2.830        
Rantakokko-Jalava (2 |  2.738       2.639     2.837        
Haanpera (2007)      |  2.722       2.623     2.821        
Kiratisin (2007)     |  2.707       2.608     2.807        
Nakasone (2007)      |  2.717       2.621     2.812        
Zbinden (2007a)      |  2.717       2.621     2.812        
Zbinden (2007b)      |  2.717       2.621     2.812        
Delmas (2008)        |  2.717       2.621     2.812        
Kim (2008)           |  2.728       2.634     2.822        
Pendle (2008)        |  2.688       2.589     2.787        
Dupont (2009)        |  2.688       2.589     2.787        
Hsieh (2009)         |  2.695       2.599     2.791        
Kulah (2009)         |  2.695       2.599     2.791        
Otto-Karg (2009)     |  2.701       2.608     2.794        
Segonds (2009        |  2.693       2.600     2.785        
Lamy (2010)          |  2.698       2.608     2.789        
Mittmann  (2010)     |  2.700       2.613     2.788        
---------------------+--------------------------------------------
-------
Note: random effects weighting used for pooled estimates

. metacum pspeciestrans sepspeciestrans, random 
graphregion(color(white))  label(namevar=author) 
effect(arcsin-rate)

           Study     |     ES    [95% Conf. Interval]     
---------------------+--------------------------------------------
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-------
Funke (1998)         |  2.384       2.316     2.452        
Jossart  (1999)      |  2.376       2.322     2.430        
Garcia-Garotte (2000 |  2.383       2.332     2.434        
Joyanes (2001)       |  2.154       1.772     2.535        
Ling (2001)          |  2.260       1.925     2.595        
Brisse (2002)        |  2.166       1.846     2.486        
Gavin (2002)         |  2.204       1.961     2.447        
Ligozzi (2002)       |  2.231       2.021     2.441        
Lowe (2002)          |  2.087       1.826     2.348        
O'Hara (2003a)       |  2.117       1.891     2.343        
O'Hara (2003b)       |  2.120       1.908     2.333        
Spanu (2003)         |  2.163       1.963     2.363        
Becker (2004)        |  2.166       1.974     2.358        
Colodner (2004)      |  2.207       2.021     2.394        
Funke (2004)         |  2.248       2.062     2.435        
Eigner (2005)        |  2.286       2.104     2.469        
Fontana (2005)       |  2.290       2.114     2.466        
Funke (2005)         |  2.312       2.144     2.479        
Giammarinaro (2005)  |  2.307       2.144     2.471        
Innings (2005)       |  2.299       2.141     2.458        
Mateo (2005)         |  2.292       2.137     2.448        
Nonhoff (2005a)      |  2.291       2.139     2.442        
Nonhoff (2005b)      |  2.311       2.163     2.460        
Renaud (2005)        |  2.333       2.188     2.479        
Teyssier (2005)      |  2.290       2.143     2.437        
Wallet (2005a)       |  2.303       2.165     2.442        
Wallet (2005b)       |  2.296       2.161     2.431        
Abele-Horn (2006a)   |  2.309       2.177     2.441        
Abele-Horn (2006b)   |  2.319       2.190     2.447        
Abele-Horn (2006c)   |  2.310       2.184     2.436        
Bosshard (2006)      |  2.304       2.179     2.428        
Caierao  (2006)      |  2.300       2.178     2.421        
Ishii (2006)         |  2.279       2.157     2.400        
Layer (2006)         |  2.288       2.168     2.407        
Rantakokko-Jalava (2 |  2.299       2.183     2.415        
Haanpera (2007)      |  2.286       2.170     2.402        
Kiratisin (2007)     |  2.262       2.143     2.381        
Nakasone (2007)      |  2.278       2.160     2.396        
Zbinden (2007a)      |  2.271       2.154     2.387        
Zbinden (2007b)      |  2.265       2.149     2.380        
Delmas (2008)        |  2.270       2.156     2.384        
Kim (2008)           |  2.273       2.162     2.385        
Pendle (2008)        |  2.247       2.135     2.360        
Dupont (2009)        |  2.246       2.135     2.356        
Hsieh (2009)         |  2.255       2.147     2.364        
Kulah (2009)         |  2.270       2.162     2.378        
Otto-Karg (2009)     |  2.279       2.173     2.384        
Segonds (2009        |  2.278       2.173     2.383        
Lamy (2010)          |  2.280       2.177     2.384        
Mittmann  (2010)     |  2.289       2.188     2.391        
---------------------+--------------------------------------------
-------
Note: random effects weighting used for pooled estimates

. 
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metatrend command for Phoenix overall analysis (genus and species 
level)

. use 
"C:\Users\popi\Desktop\metaanalysis.Data\WORKED_ANYTHING30092010\P
HENIX\datasets\phenix overall.dta", clear

. metatrend pgenustrans sepgenustrans
 
Tests for detecting trends in cumulative meta-analysis
------------------------------------------------------
 
Number of studies: 21
 
'First vs. Subsequent' method
------------------------------------------------------------------
-----------------
                    Effect Size (ES)     P-value      [95% Conf. 
Interval]
First study                  .                .               .   
   .
Subsequent studies     16.7991            0.000         15.4091 
18.3145

All Studies            17.0562            0.000         15.6452 
18.5944
------------------------------------------------------------------
-----------------

Test for the equality of the ESs
--------------------------------

Ho: ES(first) = ES(subsequent)

z-value =      .
P-value =      .
 
 
 
Generalized Least Squares (GLS) Regression-based test
------------------------------------------------------------------
-----------------
                         Coef.    Std. Err.  P-value  [95% Conf. 
Interval]    rho
Including all studies  -0.01197    0.00199    0.000    -0.01588  
-0.00806    0.505
Excluding first study  -0.00265    0.00123    0.032    -0.00507  
-0.00023    0.202
------------------------------------------------------------------
-----------------
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. metatrend pspeciestrans sepspeciestrans
 
Tests for detecting trends in cumulative meta-analysis
------------------------------------------------------
 
Number of studies: 29
 
'First vs. Subsequent' method
------------------------------------------------------------------
-----------------
                    Effect Size (ES)     P-value      [95% Conf. 
Interval]
First study            15.1610            0.000         13.4273 
17.1186
Subsequent studies     13.2090            0.000         11.8602 
14.7111

All Studies            13.2836            0.000         11.9766 
14.7332
------------------------------------------------------------------
-----------------

Test for the equality of the ESs
--------------------------------

Ho: ES(first) = ES(subsequent)

z-value =  1.664
P-value =  0.096
 
 
 
Generalized Least Squares (GLS) Regression-based test
------------------------------------------------------------------
-----------------
                         Coef.    Std. Err.  P-value  [95% Conf. 
Interval]    rho
Including all studies  -0.00347    0.00106    0.001    -0.00554  
-0.00140    0.449
Excluding first study   0.00083    0.00116    0.473    -0.00144   
0.00310    0.502
------------------------------------------------------------------
-----------------
 

. 
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Phoenix 100 and Vitek 2 (operating with the current colorimetric cards) are commonly used in hospital
laboratories for rapid identification of microorganisms. The present meta-analysis aims to evaluate and
compare their performance on Gram-positive and Gram-negative bacteria. The MEDLINE database was
searched up to October 2010 for the retrieval of relevant articles. Pooled correct identification rates were
derived from random-effects models, using the arcsine transformation. Separate analyses were conducted at
the genus and species levels; subanalyses and meta-regression were undertaken to reveal meaningful system-
and study-related modifiers. A total of 29 (6,635 isolates) and 19 (4,363 isolates) articles were eligible for
Phoenix and colorimetric Vitek 2, respectively. No significant differences were observed between Phoenix and
Vitek 2 either at the genus (97.70% versus 97.59%, P � 0.919) or the species (92.51% versus 88.77%, P � 0.149)
level. Studies conducted with conventional comparator methods tended to report significantly better results
compared to those using molecular reference techniques. Speciation of Staphylococcus aureus was significantly
more accurate in comparison to coagulase-negative staphylococci by both Phoenix (99.78% versus 88.42%, P <
0.00001) and Vitek 2 (98.22% versus 91.89%, P � 0.043). Vitek 2 also reached higher correct identification rates
for Gram-negative fermenters versus nonfermenters at the genus (99.60% versus 95.90%, P � 0.004) and
the species (97.42% versus 84.85%, P � 0.003) level. In conclusion, the accuracy of both systems seems
modified by underlying sample- and comparator method-related parameters. Future simultaneous assess-
ment of the instruments against molecular comparator procedures may facilitate interpretation of the
current observations.

Early provision of microorganism identification and suscep-
tibility data permits efficient management of patients with in-
fectious diseases and is associated with significant clinical and
financial benefits, via the reduction of mortality rates and over-
all hospitalization costs (17). In view of this assumption, iden-
tification and antimicrobial susceptibility testing (AST) of clin-
ical isolates is mainly achieved by means of fully automated
systems in most medium- to high-throughput microbiology lab-
oratories. Apart from shortened turnaround times, improved
specimen handling, enhanced quality control, reproducibility,
accuracy, and the ability to track results are further advantages
prompting routine laboratories to adopt automated technol-
ogies for bacterial processing (18). Since the release of the
AutoMicrobic System, designed in the late 1960s by McDonnell
Douglas at the request of NASA, a plethora of products have
made their appearances in this extremely demanding market-
place. Two of the major competitors in the field are the Phoe-

nix 100, launched by Becton Dickinson in 2003, and the Vitek
2 system, introduced by bioMérieux in 1997.

With regard to identification, Phoenix utilizes a series of mod-
ified conventional, fluorogenic and chromogenic, substrates to
cover a total of 145 Gram-positive and 161 Gram-negative taxa
within 3 to 4 h (4). Vitek 2, combined with the original (Gram-
positive) ID-GPC and (Gram-negative) ID-GNB identification
cards, using fluorescence reading technology, required up to
3 h to identify 52 Gram-positive and 98 Gram-negative taxa;
with the redesigned (Gram-positive) ID-GP and (Gram-nega-
tive) ID-GN formats, based on colorimetric detection, the sys-
tem covers a broadened database of 115 Gram-positive and
135 Gram-negative taxa in an approximate turnaround time of
10 h (6).

Speciation of an isolate provides essential information on its
pathogenic potential and is of utmost importance for the cor-
rect interpretation of AST results; therefore, the identification
performance of both Phoenix and Vitek 2 has already under-
gone numerous evaluations by laboratories having them inte-
grated in the routine diagnostic workflow. The design of indi-
vidual studies, with regard to the system being assessed, the
identification procedure used as the comparator method, and
the composition of the strain battery under investigation may
account for the heterogeneous conclusions inferred by various
researchers. A comprehensive quantitative synthesis of all pub-

* Corresponding author. Mailing address: University of Central
Greece, 2-4 Papasiopoulou Street, Lamia 35100, Greece. Phone: 302
2310-66914. Fax: 302 2310-66915. E-mail: pbagos@ucg.gr.

† Supplemental material for this article may be found at http://jcm
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lished articles is necessary to shed light on the controversies of
the literature. This meta-analysis aims to estimate and com-
pare the accuracy of Phoenix and Vitek 2 for the identification
of Gram-positive and Gram-negative species.

MATERIALS AND METHODS

Search strategy. The present meta-analysis was performed in accordance

with the PRISMA guidelines (42). A systematic computerized search of

MEDLINE bibliographical database was performed to identify relevant stud-

ies (end-of-search date: 30 October 2010), using the search string “[Phoenix

OR Vitek] AND identification”. Language restrictions were not applied,

while the references of eligible articles were also checked. Two investigators

(K.-S.C. and T.N.S.) working independently searched the literature and ex-

tracted data from eligible studies. Disagreements were resolved by discussion

and consensus.

Eligible studies and data abstraction. Articles evaluating Phoenix, Vitek 2, or

both systems concomitantly for their ability to identify Gram-positive and/or

Gram-negative bacteria were considered eligible for the meta-analysis; the use of

a comparator method had to be clearly stated by the authors.

The following exclusion criteria were adopted during selection of eligible trials

and data abstraction.

(i) The present meta-analysis focused on common aerobic and facultative

anaerobic pathogens, to which Phoenix panels for Gram-positive, Gram-nega-

tive, and streptococcal taxa and Vitek 2 cards for Gram-positive (fluorescent

ID-GPC and colorimetric ID-GP) and Gram-negative (fluorescent ID-GNB and

colorimetric ID-GN) taxa are dedicated. Studies assessing the performance of

NH (for Neisseria and Haemophilus species), ANC (for anaerobes and coryne-

bacteria), ID-YST, and YST (for yeasts) cards were excluded.

(ii) Both Phoenix and Vitek 2 are designed for inoculation with pure colonies

grown on appropriate solid media. Studies performing direct inoculation of the

systems with positive blood cultures were excluded from the analysis.

(iii) Only results of clinical isolates were of concern. Therefore, strains of

environmental, veterinary, or unspecified origin were also excluded.

(iv) Strains representing species not included in the database of the system

under evaluation were not considered for the calculations.

(v) Reference or type strains were also excluded from the calculations, to

circumvent their inevitable overlapping and repetition among relevant studies.

(vi) Enough evidence has already accumulated in the literature regarding the

suboptimal performance of Vitek 2 fluorescent cards to accurately identify bac-

teria; since 2004, bioMérieux exclusively markets the new colorimetric formats

designed to improve the accuracy and broaden the database of the previous

fluorescent versions. In this context, studies evaluating Vitek 2 fluorescent iden-

tification cards for Gram-positive (ID-GPC) and Gram-negative (ID-GNB) bac-

teria were also excluded; nevertheless, a grand-total analysis on all studies (using

either fluorescent or colorimetric cards) is secondarily presented in the supple-

mental material to ensure the comprehensiveness of the meta-analytical ap-

proach.

Data abstraction was conducted for the total number of isolates, Gram-

positive, and Gram-negative strains under investigation; Staphylococcus au-

reus strains, coagulase-negative staphylococci (CoNS), enterococci, streptococci,

Gram-negative glucose fermenters, and nonfermenters were also considered

separately. In addition, the following data were abstracted: first author name,

publication year, type of comparator method, type of identification card (fluo-

rescent or colorimetric) for Vitek 2, the genera and species under investigation,

and the proportions of Gram-positive, Gram-negative, S. aureus isolates, CoNS,

enterococci, streptococci, fermenters, and nonfermenters included in individual

studies.

Definitions. The Phoenix system leads to an identification result when a spe-

cies or group of species is identified with a �90% confidence level. For Vitek 2,

the confidence value is expressed by seven different categories of results: excel-

lent, very good, good, acceptable identification (only one result is provided), low

discrimination (more than one result is given, whereupon the software suggests

additional tests), inconclusive identification, and unidentified.

Therefore, each identification result obtained by Phoenix and/or Vitek 2 in

comparison to the reference method was classified as follows. (i) The first

classification was “correct identification” at the species and/or genus level. For

Phoenix, correct identification was defined as any result concordant with the

reference method at the species and/or genus level; accordingly for Vitek 2 any

excellent/very good/good/acceptable identification concordant with the reference

method was referred to as correct identification at the species and/or genus level.

A low discrimination result between species of the correct genus (including or

not the correct species) was considered correct identification at the genus level.

(ii) The second classification was “misidentification.” For either system, misiden-

tification was defined as any result discordant with the reference method at the

genus and species level. (iii) The third classification was “no identification.” This

category was allocated when either system was unable to provide any identifica-

tion or yielded an “inconclusive” (in the case of Vitek 2) result. The “misiden-

tification” and “no identification” categories were merged for the purposes of

this meta-analysis to establish a binary “correct/not correct” conceptual frame-

work.

For low discrimination results suggesting the correct species among viable

choices, an alternative (species level) analysis was undertaken, counting these

results as correct identifications at the genus and species level. Of note, the

resolution of multiple-choice identifications required the performance of sup-

plemental tests, implying a significant delay in the definitive speciation of the

respective isolates.

Of note, from a biostatistical point of view, correct identification rates should

be interpreted as sensitivity rates, since they conceptually correspond to the

number of true positives divided by the sum of true-positive and false-negative

results.

Statistical analysis. For both Phoenix and Vitek 2, separate analyses were

performed regarding their identification performance at the genus and species

levels.

Based on the appropriate numbers in each study, the correct identification

rates at the genus and species levels (isolates with correct identification/total

number of isolates) were calculated; importantly, given that in numerous studies

these rates were very close or equal to unity the arcsine (Freeman-Tukey),

transformation was implemented (25) and preferred over logistic regression (53).

This transformation results in a roughly normally distributed variable (54, 63)

and exhibits satisfactory properties in terms of variance stabilization, the latter

representing a problem during the meta-analysis of rates (53).

The arcsine-transformed rates were subsequently pooled through random-

effects models (16). Pooled correct identification rates were derived after back-

transformation of the pooled arcsine-transformed summary estimates. Apart

from the overall meta-analysis, subanalyses were undertaken in Gram-positive

(total, S. aureus, CoNS, Enterococcus spp., and Streptococcus spp.) and Gram-

negative (total, fermenters, and nonfermenters) bacteria. The appropriate z-tests

were performed to estimate the level of statistical significance regarding (i) the

difference in the respective correct identification rates between Phoenix and

Vitek 2, as well as (ii) within-system differences (molecular versus conventional

comparator methods, Gram-positive versus Gram-negative isolates, S. aureus

versus CoNS strains and Gram-negative fermenters versus nonfermenters). Z-

tests are univariate tests, which were performed given that arcsine-transformed

rates are normally distributed (3, 54, 63). Each z-value was appropriately calcu-

lated as the difference in pooled arcsine-transformed rates divided by the stan-

dard error of the difference. The level of statistical significance for z-tests was set

at P � 0.05. Of note, a subanalysis on studies directly comparing Phoenix and

Vitek 2 on the same isolates was performed in order to minimize any con-

founding.

To circumvent the effect of within-system multiple comparisons, as well as

possible confounding at the numerous subanalyses, a multiple (multivariate)

meta-regression adjustment algorithm (29) was performed for the items selected

as significant at the univariate analysis (the P value for entry was fixed at � 0.05)

for both Phoenix and Vitek 2.

Meta-regression was performed to evaluate whether correct (arcsine-trans-

formed) identification rates were modified by the proportion of Gram-positive,

Gram-negative, S. aureus, CoNS, Enterococcus spp., Streptococcus spp., Gram-

negative fermenters, and nonfermenters included in each study; the increment

was set at increase by 1% in the proportion of each pathogen.

Between-study heterogeneity was quantified using the I2 measure (32). Pub-

lication bias was evaluated by using the rank correlation method of Begg (5), the

Egger’s regression method (20), and its random-effects analogue (61); for the

interpretation of publication bias, statistical significance was defined as P � 0.1.

Statistical analyses were conducted with STATA 11.1 Intercooled (STATA

Corp., College Station, TX). Forest plots were generated by StatsDirect statis-

tical software Version 2.7.2 (StatsDirect, Ltd., Altrincham, Cheshire, United

Kingdom).

RESULTS

Eligible studies. Of the 624 abstracts retrieved through the
search criteria, 527 articles were excluded from the meta-anal-
ysis as irrelevant; these articles included studies assessing the
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AST performance of Phoenix or Vitek 2, reports evaluating the
AutoMicrobic or the first-generation Vitek system, other types
of publications employing Phoenix or any of the Vitek versions
for the processing of clinical isolates outside the context of an
evaluation (e.g., case reports, surveillance studies, etc.) and
nonmicrobiological papers. Among relevant articles, 19 studies
were excluded given that they reported on the accuracy of
Vitek 2 NH, ANC, ID-YST, and YST cards, nine studies were
excluded because inoculation of Phoenix or Vitek 2 was per-
formed directly from positive blood cultures, one study (using
the colorimetric Vitek 2 ID-GN card) was excluded since it was
carried out exclusively on environmental strains, four studies
(one using the colorimetric ID-GP and three using the fluo-
rescent ID-GPC Vitek 2 cards) were excluded due to reporting
reasons (clinical isolates were tested together with reference
and/or animal strains, while identification results for the for-
mer were not provided separately), two studies were excluded
because the type of Vitek 2 card was not specified, and 18
studies were excluded since they assessed exclusively the iden-
tification performance of Vitek 2 fluorescent ID-GPC and
ID-GNB cards. As a result, a total of 44 publications were
included in the meta-analysis: 29 (8–11, 13, 14, 18, 19, 21–24,
28, 31, 33, 35, 36, 39–41, 43–46, 48, 50, 56, 59, 60) reported on
the identification performance of Phoenix, and 19 (1, 2, 15, 19,

26, 27, 30, 34, 37, 38, 40, 41, 46, 47, 49, 51, 55, 62, 64) reported
on the identification performance of Vitek 2 operating with the
colorimetric ID-GP and ID-GN cards; among them four (19,
40, 41, 46) were direct-comparison studies (see Fig. S1 in the
supplemental material for the trial flow chart and Table S1 in
the supplemental material for the characteristics of eligible
studies).

Comparison between Phoenix and Vitek 2. Table 1, Table 2,
and Fig. 1 depict the results of the meta-analysis at the genus
and species levels (see Table S2 in the supplemental material
for the results of the alternative analysis).

Regarding the overall analyses, no significant differences
were observed between Phoenix and Vitek 2 either at the
genus (97.70% versus 97.59%, P � 0.919) or the species
(92.51% versus 88.77%, P � 0.149) level. The lack of differ-
ence persisted at the overall subanalyses on studies conducted
with conventional (P � 0.704 for genus and P � 0.645 for
species) or molecular reference methods (P � 0.954 and P �

0.770, respectively), as well as on Gram-positive (P � 0.933 and
P � 0.253, respectively) and Gram-negative (P � 0.982 and
P � 0.317, respectively) bacteria.

Accordingly, the subanalyses on S. aureus, CoNS, Enterococ-

cus spp, Streptococcus spp., and Gram-negative nonfermenters
did not reveal any significant finding at both genus and species

TABLE 1. Results of the meta-analysis at the genus levela

Genus level

Phoenix Vitek 2
P between

systems
(z-value)

No. of isolates
(no. of
studies)

Correct identification
rate (95% CI)

P within
system

(z-value)

No. of isolates
(no. of
studies)

Correct identification
rate (95% CI)

P within
system

(z-value)

Overall analysis 4,763 (21) 97.70 (96.22–98.81) 3,423 (15) 97.59 (95.76–98.92) 0.919 (0.102)

Comparator method 0.013 (2.481) 0.115 (1.576)
Molecular 387 (7) 94.56 (90.82–97.39) 543 (6) 94.34 (85.31–99.25) 0.954 (0.058)
Conventional 4,376 (14) 98.44 (97.04–99.40) 2,880 (9) 98.71 (97.79–99.39) 0.704 (0.380)

Gram stain 0.258 (1.131) 0.518 (0.647)
Positive 2,626 (15) 98.32 (96.96–99.30) 1,523 (8) 98.22 (95.48–99.72) 0.933 (0.084)
Negative 2,588 (11) 97.13 (95.10–98.64) 1,900 (8) 97.16 (94.37–99.04) 0.982 (0.022)

Subanalysis on Gram-
positive bacteria

Comparator method 0.024 (2.260) 0.663 (0.436)
Molecular 193 (4) 95.52 (91.83–98.13) 330 (3) 97.16 (84.09–99.48) 0.733 (0.341)
Conventional 2,433 (11) 98.81 (97.55–99.63) 1,193 (5) 98.72 (96.61–99.83) 0.365 (0.907)
Staphylococcus spp. 0.053 (1.932) 0.498 (0.677)
Staphylococcus aureus 791 (9) 99.78 (99.33–99.98) 69 (3) 99.09 (95.56–99.96) 0.435 (0.780)
Coagulase-negative

staphylococci
670 (8) 98.70 (97.03–99.70) 372 (4) 99.74 (98.96–99.99) 0.113 (1.587)

Enterococcus spp. 526 (8) 98.27 (95.39–99.78) 239 (3) 99.70 (98.61–99.99) 0.153 (1.430)
Streptococcus spp. 778 (7) 96.70 (94.83–98.14) 841 (5) 96.10 (91.39–99.01) 0.774 (0.287)

Subanalysis on Gram-
negative bacteria

Comparator method 0.077 (1.769) 0.050 (1.957)
Molecular 192 (3) 92.40 (83.24–98.14) 213 (3) 90.30 (74.85–98.84) 0.771 (0.291)
Conventional 2,396 (8) 98.02 (96.16–99.27) 1,687 (5) 98.91 (97.95–99.56) 0.293 (1.051)

Glucose fermentation 0.811 (0.239) 0.004 (2.898)
Fermenters 1,907 (9) 97.62 (95.56–99.05) 1,028 (4) 99.60 (99.12–99.89) 0.006 (2.765)
Nonfermenters 353 (7) 97.93 (95.70–99.36) 872 (7) 95.90 (91.61–98.71) 0.292 (1.055)

Subanalysis on direct
comparison studies

480 (3) 97.31 (95.68–98.56) 480 (3) 98.11 (94.90–99.77) 0.598 (0.527)

a CI, confidence interval.
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TABLE 2. Results of the meta-analysis at the species levela

Species level

Phoenix Vitek 2

P between systems
(z-value)

No. of isolates
(no. of
studies)

Correct identification
rate (95% CI)

P within system
(z-value)

No. of isolates
(no. of
studies)

Correct identification
rate (95% CI)

P within system
(z-value)

Overall analysis 6,635 (29) 92.51 (89.54–94.99) 4,363 (19) 88.77 (83.91–92.82) 0.149 (1.442)

Comparator method 0.00001 (4.358) 0.00003 (4.158)
Molecular 697 (9) 80.07 (70.94–87.80) 903 (9) 78.12 (67.39–87.21) 0.770 (0.292)
Conventional 5,938 (20) 95.76 (93.84–97.36) 3,460 (10) 95.22 (93.67–96.55) 0.645 (0.461)

Gram stain 0.652 (0.451) 0.712 (0.369)
Positive 3,152 (18) 93.60 (89.82–96.55) 2,056 (11) 90.18 (84.71–94.56) 0.253 (1.142)
Negative 3,481 (16) 92.45 (88.38–95.68) 2,307 (10) 88.58 (80.70–94.61) 0.317 (1.001)

Subanalysis on Gram-positive
bacteria

Comparator method 0.003 (2.989) 0.006 (2.734)
Molecular 418 (5) 82.45 (69.94–92.11) 614 (5) 83.01 (72.65–91.14) 0.939 (0.077)
Conventional 2,734 (13) 96.35 (94.06–98.11) 1,442 (6) 94.56 (91.61–96.92) 0.292 (1.054)
Staphylococcus spp. �0.00001 (4.565) 0.043 (2.028)
Staphylococcus aureus 791 (9) 99.78 (99.33–99.98) 90 (4) 98.22 (94.52–99.90) 0.114 (1.579)
Coagulase-negative

staphylococci
895 (9) 88.42 (79.38–95.12) 740 (7) 91.89 (84.96–96.82) 0.489 (0.692)

Enterococcus spp. 570 (9) 96.91 (93.38–99.13) 275 (4) 95.84 (91.39–98.73) 0.654 (0.448)
Streptococcus spp. 778 (7) 93.18 (89.57–96.04) 930 (6) 88.92 (79.55–95.68) 0.311 (1.014)

Subanalysis on Gram-negative
bacteria

Comparator method 0.001 (3.236) 0.003 (2.996)
Molecular 277 (4) 76.91 (61.90–89.05) 289 (4) 70.90 (48.06–89.23) 0.640 (0.468)
Conventional 3,204 (12) 95.54 (92.74–97.70) 2,018 (6) 95.80 (94.31–97.08) 0.854 (0.183)

Glucose fermentation 0.546 (0.604) 0.003 (3.005)
Fermenters 2,446 (11) 94.94 (91.11–97.74) 1,271 (5) 97.42 (94.66–99.21) 0.221 (1.224)
Nonfermenters 686 (10) 92.82 (85.28–97.82) 1,036 (9) 84.85 (73.76–93.28) 0.172 (1.365)

Subanalysis on direct
comparison studies

705 (4) 83.61 (72.03–92.53) 705 (4) 88.77 (78.61–95.94) 0.457 (0.744)

a CI, confidence interval.
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FIG. 1. Results of the meta-analysis for Phoenix and Vitek 2 at the genus (a and c, respectively) and species (b and d, respectively) levels. Each
study is shown by a point estimate of the effect size (correct identification rate) and its 95% confidence intervals derived from the arcsine
(Freeman-Tukey) transformation algorithm. The diamond represents the summary random-effects estimate from the meta-analysis.
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levels. The superiority of Vitek 2 over Phoenix in the identifi-
cation of Gram-negative fermenters was demonstrated at the
genus level (97.62% versus 99.60%, P � 0.006), albeit not
replicated at the species level.

The subanalysis on studies directly comparing the systems
did not demonstrate any significant difference (97.31% versus
98.11%, P � 0.598 for genus and 83.61% versus 88.77%, P �

0.457 for species identification).
Within-systems analyses. With respect to Phoenix, correct

identification rates were higher in conventional compared to
molecular-based studies, as a rule. No significant difference
was observed between Gram-positive and Gram-negative bac-
teria at both genus and species levels. Species identification of
S. aureus was significantly more accurate in comparison to
CoNS (99.78% versus 88.42%, P � 0.00001), with a borderline
significance obtained at the genus level (P � 0.053).

Regarding Vitek 2, studies conducted with conventional
comparator methods yielded significantly better results than
those using molecular techniques at the overall species analysis
(P � 0.00003), as well as at the subanalyses on Gram-positive
(P � 0.006) and Gram-negative (P � 0.003) bacteria; at the
genus level, this finding was confined to the latter (P � 0.050).
No significant difference was observed between Gram-positive
and Gram-negative bacteria regarding genus and species iden-
tification. Vitek 2 was significantly more accurate in the iden-
tification of S. aureus versus CoNS at the species level (98.22%
versus 91.89%, P � 0.043), as well as in the identification of
fermenters versus nonfermenters at both genus (99.60% versus
95.90%, P � 0.004) and species (97.42% versus 84.85%, P �

0.003) levels.
Multiple meta-regression analysis, where applicable, con-

firmed the univariate associations on all occasions except for
one (see Table S3 in the supplemental material). Specifically,
the superior performance of Vitek 2 for species level identifi-
cation of S. aureus did not persist at the multiple meta-regres-
sion approach (P � 0.524 for S. aureus and P � 0.023 for the
comparator method). Importantly, it should be stressed that
only one study on S. aureus had used a molecular comparator
method (15); the accumulation of further studies using molec-
ular reference procedures for S. aureus speciation seems man-
datory, so as to elucidate the independence of the effects me-
diated by the comparator method and staphylococcal species
per se.

Assessment of sample-related modifiers and publication bias.

Regarding Phoenix (see Fig. S2 in the supplemental material),
meta-regression revealed that correct identification rates cor-
related positively with the proportion of S. aureus isolates in
individual studies at the genus (b � �0.004, P � 0.024) and
species (b [regression coefficient] � �0.0069, P � 0.012) levels.
Furthermore, the accuracy of the system at the species level
correlated marginally negatively with the proportion of CoNS
(b � �0.0039, P � 0.053). No modifying effects were observed
regarding the proportions of Gram-positive, Gram-negative
bacteria, enterococci, streptococci, fermenters, and nonfer-
menters.

Concerning Vitek 2, meta-regression did not reveal any sig-
nificant effects mediated by the potential modifiers.

Significant publication bias emerged on numerous occasions
(see Tables S4 and S5 in the supplemental material). Close
inspection of Phoenix and Vitek 2 Begg’s plots (genus and

species level overall analyses) revealed that the missing, hypo-
thetically existing, studies were located in the upper right quad-
rant of the funnel plots in all cases, i.e., underestimation of
performance tended to emerge in smaller studies (see Fig. S3
and S4 in the supplemental material).

DISCUSSION

The present meta-analysis highlights the comparability in
the identification performance of Phoenix and Vitek 2 at both
genus and species levels. Subanalyses on Gram-positive and
Gram-negative bacteria, as well as on studies using conven-
tional or molecular comparator methods reproduced the lack
of significant differences between the instruments. The analysis
conducted exclusively on direct comparison studies, as well as
the alternative analysis for Vitek 2 (counting low discrimina-
tion results as correct species identifications) lent further sup-
port to the above observations, yielding no significant differ-
ences between Phoenix and Vitek 2.

Within-system analyses revealed that accuracy rates of both
instruments ranged widely depending on the type of method
adopted for reference identification; studies conducted with
conventional reference methods tended to report significantly
better results compared to those using molecular comparator
techniques, as a rule. Molecular evaluations of Phoenix and
Vitek 2 may be considered of higher quality than conventional
investigations. The majority of the latter reports, published to
date, have not used tedious and time-consuming reference
identification schemes; instead, the instruments were compared
to other phenotypic systems, most often the API galleries and
molecular confirmation was not undertaken in case of concor-
dant results. Theoretically, some of these “correctly identified”
strains might actually have been misidentified by both the
reference phenotypic system and the system under evaluation
(41), calling into question the accuracy of the results furnished
by such evaluations.

Apart from comparator method-related parameters, the
present meta-analysis uncovered meaningful sample-related
modifiers of the systems’ performance. Species identification
of S. aureus was significantly more accurate in comparison to
CoNS by both Phoenix and Vitek 2, this difference being well
explained by the variable phenotypic expression of the coagu-
lase negative species, as well as by their slow metabolic rates,
leading to ambiguous reactions within the short incubation
times used by automated instruments (31, 58). Furthermore,
Vitek 2 reached higher correct identification rates for Gram-
negative fermenters versus nonfermenters at both genus and
species levels, with the phenotypic variation, atypical biochem-
ical characteristics and slow growth rates of the latter most
probably accounting for this difference (7). Interestingly, the
results of the meta-regression confirmed the findings derived
from within-system analysis for Phoenix, whose accuracy cor-
related positively with S. aureus and negatively with CoNS
relative frequency. The smaller number of studies on Vitek 2
may have precluded the reproduction of within-system findings
by meta-regression, the latter yielding null associations.

An important measure of the value of a highly standardized
commercial system is the capability of the manufacturer to
maintain or even improve its performance over time. In this
context, bioMérieux has converted fluorescent biochemicals
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and optics to colorimetric biochemicals and optics to broaden
the database and boost the accuracy of the system, particularly
for streptococci and Gram-negative nonfermenters (62). The
same meta-analytical approach encompassing all published
studies on Vitek 2 (see Tables S6 and S7 in the supplemental
material) corroborated the superiority of the current colori-
metric over the previous fluorescent identification cards.

Finally, several meaningful limitations of the present meta-
analysis, which nevertheless seem quite inherent in the current
literature, should be acknowledged. First, conference proceed-
ings were not included to ensure detailed reporting of data.
Moreover, the findings of the meta-analysis may have been
distorted, at a certain extent, due to the existence of significant
publication bias, which seems fairly common in the context of
meta-analyses on diagnostic accuracy (57). Nevertheless, visual
inspection of the relevant funnel plots revealed that the pattern
of asymmetry was essentially the same for both Phoenix and
Vitek 2, possibly affecting the results at the same direction for
each system and thus not substantially interfering with poten-
tial underlying differences.

At present, the application of more elaborate, bivariate
meta-analysis models was not feasible (52), as the number of
direct comparison studies was less than five (i.e., only four).
Forty of forty-four eligible articles evaluated separately Phoe-
nix or Vitek 2 in various laboratories, by different researchers,
on a wide range of bacterial species, recovered from variable
patient populations and clinical conditions; the synthesis of
such reports implied the existence of underlying confounding
and sizeable heterogeneity. In an attempt to overcome this
drawback, a subanalysis on the four direct comparison studies
was undertaken, although the generalization of the relevant
findings was precluded by the fact that these publications fo-
cused on particular genera, namely, Staphylococcus spp. (19,
41), Streptococcus spp. (46), and Aeromonas spp. (40).

According to the Manual of Clinical Microbiology, auto-
mated identification systems should ideally achieve an accuracy
rate of no less than 90% in comparison to reference methods
(12). Evidently, the present meta-analysis points to the poten-
tial for further improvement in the performance of both Phoe-
nix and Vitek 2. When interpreting individual studies, the
scientific audience should be aware of the underlying mean-
ingful system-, sample-, and comparator method-related pa-
rameters affecting the reported results. Future studies to eval-
uate the instruments should preferably use molecular methods
for reference identification, directly compare both systems
wherever feasible, and provide data for the less common spe-
cies, whose separate synthesis was not possible in this meta-
analysis.
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SUPPLEMENTAL TABLES 

Table S1. Characteristics of studies included in the meta-analysis 

 

Study Year Country 
System evaluated 

(type of card, 
if Vitek 2) 

Comparator method 

Number of 
strains included 

in the study 
(number of 

strains included 
in the analysis) 

% gram positive 
(S.aureus/ 

CoNS/ 
Enterococcus spp/ 

Streptococcus spp)* 

% gram negative 
(fermenters/ 

non-fermenters)* 

Genera included in the analysis 
{number of isolates (number of species)} Excluded strains 

Funke 1998 Switzerland, 
France 

Vitek 2 
(fluorescent) 

All isolates were 
identified by 
established 

conventional methods 
and discrepancies were 
resolved with the API 
50 CHE, ID 32GN and 
API 20NE systems, as 

well as with the 
biotype 100 carbon 

substrate assimilation 
panel. 

845 
(829) 

0 
(0/0/0/0) 

100 
(82.15/17.85) 

Acinetobacter spp {28 (2)}, Aeromonas 
spp {20 (2)}, Burkholderia spp {10 (1)}, 

Buttiauxella spp {5 (1)}, 
Chryseobacterium spp {3 (1)}, Citrobacter 

spp {50 (5)}, Edwardsiella spp {1 (1)}, 
Enterobacter spp {78 (8)}, Escherichia 

spp {82 (4)}, Ewingella spp {2 (1)}, 
Hafnia spp {16 (1)}, Klebsiella spp {71 

(2)}, Kluyvera spp {8 (2)}, Leclercia spp 
{5 (1)}, Methylobacterium spp {1 (1)}, 

Moellerella spp {1 (1)}, Morganella spp 
{30 (1)}, Ochrobactrum spp {6 (1)}, 

Pantoea spp {11 (1)}, Pasteurella spp {15 
(2)}, Plesiomonas spp {5 (1)}, Proteus spp 

{71 (3)}, Providencia spp {36 (3)}, 
Pseudomonas spp {46 (4)}, Rahnella spp 
{8 (1)}, Ralstonia spp {5 (1)}, Salmonella 
spp {49 (8), Serratia spp {62 (9)}, Shigella 
spp {30 (4)}, Stenotrophonas spp {17 (1)}, 
Vibrio spp {7 (3)}, Yersinia spp {18 (6)} 

various non-fermenting gram negative 
bacilli {32 (NA)}, 

Ten strains of Klebsiella 
planticola and six 

strains of Klebsiella 
terrigena species not 

included in the database 
were excluded from the 

analysis. 

Jossart 1999 France Vitek 2 (fluorescent) 

Isolates were 
identified by ID 32E 

and ID 32GN systems. 
Discrepancies were 
resolved either with 

the Biotype 100 strips 
(for 

Enterobacteriaceae) 
or conventional 

biochemical tests 
according to reference 

manuals (for non-
Enterobacteriaceae.) 

502 
(502) 

0 
(0/0/0/0) 

100 
(76.49/23.51) 

Acinetobacter spp {37 (3)}, Aeromonas 
spp {12 (2)}, Alcaligenes spp {5 (2)}, 

Brevundimonas spp {1 (1)}, Burkholderia 
spp {12 (2)}, Chryseobacterium spp {4 

(2)}, Chryseomonas spp {1 (1)}, 
Citrobacter spp {35 (4)}, Edwardsiella spp 

{5 (2),} Enterobacter spp {65 (6)}, 
Escherichia spp {29 (3)}, Hafnia spp {11 

(1)}, Klebsiella spp {46 (3)}, Kluyvera spp 
{4 (1)} , Leclercia spp {3 (1)}, Moellerella 

spp {1 (1)}, Morexella spp {2 (1)}, 
Morganella spp {19 (1)}, Myroides spp {1 
(1)}, Oligella spp {1 (1)}, Pantoea spp {2 
(1)}, Pasteurella spp {12 (2)},  Proteus 
spp {43 (3)}  Providencia spp {13 (2)}, 
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Pseudomonas spp {34 (3)}, Salmonella 
spp {16 (NA)}, Serratia spp {37 (6), 

Shewanella spp {1 (1)}, Shigella spp {7 
(NA)}, Stenotrophonas spp {19 (1)}, 

Vibrio spp {4 (3)}, Yersinia spp {20 (4)} 

Garcia-
Garrotte 2000 Spain Vitek 2 (fluorescent) 

Isolates were 
identified by the 

scheme of Facklam 
and Sahm and the API 

20 STREP system. 
Discrepancies were 
resolved by repeat 

testing with the API 
system and a motility 

test. 

150 
(148) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {148 (5)} 

Two strains of 
Enterococcus raffinosus 
species not included in 

the database were 
excluded from the 

analysis. 

Joyanes 2001 Spain Vitek 2 (fluorescent) 

API 20NE and 
conventional tests 
including colony 
morphology and 
culture odor and 

pigment production 
were used for 
Pseudomonas 

aeruginosa 
identification. 

Stenotrophonas 
maltophilia was also 

identified by API 
20NE, while 

Acinetobacter 
baumannii 

identification was 
performed in 

accordance with the 
scheme of Bouvet and 

colleagues. 

198 
(198) 

0 
(0/0/0/0/0) 

0 
(0/100) 

Acinetobacter spp {25 (1)}, Pseudomomas 
spp {146 (1)}, Stenotrophomonas spp {27 

(1)} 
 

Ling 2001 China Vitek 2 (fluorescent) 

Reference 
identification of 

isolates was obtained 
with API 20E system. 

281 
(281) 

0 
(0/0/0/0) 

100 
(66.9/33.1) 

Acinetobacter spp {36 (3)}, Aeromonas 
spp {13 (3)}, Alcaligenes spp {7 (2)}, 

Burkholderia spp {2 (1)}, 
Chryseobacterium spp {4 (2)}, Citrobacter 

spp {5 (2)}, Edwardsiella spp {1 (1)}, 
Enterobacter spp {13 (1)}, Escherichia 
spp {63 (1)}, Klebsiella spp {38 (2)}, 

Morganella spp {2 (1)}, Plesiomonas spp 
{1 (1)}, Proteus spp {16 (2)}, Providencia 

spp {6 (2)}, Pseudomonas spp {28 (5)}, 
Ralstonia spp {1 (1)}, Salmonella spp {15 

(NA)}, Serratia spp {14 (2)}, 
Stenotrophonas spp {15 (1)}, Vibrio spp 

{1 (1)} 
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Brisse 2002 

The 
Netherlands, 

Italy, 
Belgium 

Vitek 2 (fluorescent) 
and Phoenix 

All strains were 
analyzed by 

ribotyping. Additional 
identification methods 

for selected strains 
included 16S rRNA 
PCR-RFLP, protein 
profiling and recA 

PCR and PCR-RFLP. 

153 
(85) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp {85 (NA) 

Twenty-eight strains of 
environmental origin 

and 21 reference strains 
of Burkholderia cepacia 
complex, as well as six 
Ralstonia pickettii and 
13 Burkolderia gladioli 

isolates of whom the 
origin was not specified 
were excluded from the 

analysis. 

Endimiani 2002 Italy Phoenix 

Identification of 
isolates was achieved 
by the Sceptor system 
and confirmed by the 

API ID 32GN. 

136 
(136) 

0 
(0/0/0/0) 

100 
(0/100) 

Pseudomonas spp {70 (3)}, Acinetobacter 
spp {31 (1)}, Stenotrophomonas spp { 28 

(1)}, Burkholderia spp {7 (1)} 

The species P. 
aeruginosa, 

Pseudomonas putida, 
Pseudomonas 
fluorescens, 

Acinetobacter 
baumannii, 

Stenotrophomonas 
maltophilia and 

Burkholderia cepacia 
were included in the 

study. 

Gavin 2002 USA Vitek 2 (fluorescent) 

The identification of 
isolates was achieved 

using reference 
biochemical schemes. 

957 
(951) 

9.78 
(0/0/7.05/2.73) 

90.22 
(72.13/18.09) 

Achromobacter spp {1 (1)}, Acinetobacter 
spp {22 (1)}, Aeromonas spp {2 (2)}, 

Burkholderia spp {1 (1)}, Citrobacter spp 
{67 (3)}, Enterobacter spp {95 (2)}, 

Escherichia spp {260 (1)}, Hafnia spp {1 
(1)}, Klebsiella spp {183 (2)}, Morganella 

spp {14 (1)}, Pasteurella spp {3 (1)}, 
Proteus spp {8 (1)}, Providencia spp {11 

(1)}, Pseudomonas spp {134 (1)}, 
Salmonella spp {1 (1)}, Serratia spp {41 

(1)}, Stenotrophonas spp {10 (1)}, 
Weeksella sp {1 (1)}, other NFGNB {3 

(NA)}, Enterococcus spp {67 (7)}, 
Streptococcus spp {26 (6)} 

Six strains of E. 
raffinosus species not 

included in the database 
were excluded from the 

analysis. 

Ligozzi 2002 Italy Vitek 2 (fluorescent) 

All isolates were 
tested on appropriate 

API strips (API 
STAPH for 

Micrococcaceae and 
API 20 STREP,for 
Streptococcaceae 

family). Other testing 
performed included 
serologic typing for 

beta-hemolytic 
streptococci coagulase 

test for S. aureus, 

384 
(384) 

100 
(26.04/26.04/23.18/24.74) 

0 
(0/0) 

Staphylococcus spp {200 (12)}, 
Enterococcus spp {89 (4)}, Streprtococcus 

spp {95 (2)} 
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motility and yellow 
pigment for 

enterococci and 
optochin susceptibility 

for Streptococcus 
pneumoniae. 

Lowe 2002 Australia Vitek 2 (fluorescent) 

Isolates had been 
previously identified 

as Burkolderia 
pseudomallei by the 
API 20NE system. 

103 
(101) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp (1) 

Two B. pseudomallei 
reference strains were 

excluded from the 
analysis. 

Fahr 2003 Germany, 
Italy Phoenix 

The isolates were 
identified using either 
the API systems (API 
32 Staph and API 32 
Strep) or Vitek 2. For 

staphylococci the 
clumping factor and 

coagulase tests and for 
enterococci the esculin 

reaction and, if 
necessary, the motility 

test were also used. 

469 
(469) 

100 
(24.3/34.33/38.17/3.2) 

0 
(0/0) 

Enterococcus spp {179 (8)}, 
Staphylococcus spp {275 (16)}, 

Streptococcus spp{15 (1)} 
 

O’Hara 2003 USA Vitek 2 (fluorescent) 

The identification of 
enteric organisms was 

performed by the 
methods described by 
Edward and Ewing, 

with some 
modifications by 

Hickman and Farmer 
and Farmer et al. 

Identification of non-
enteric organisms was 

performed by the 
methods of Weyant et 

al and 
Schreckenberger. 

585 
(585) 

0 
(0/0/0/0) 

100 
(86.15/13.85) 

Acinetobacter spp {6 (1)}, Actinobacillus 
spp {2 (1)}, Aeromonas spp {10 (2)}, 

Agrobabcterium spp {2 (NA)}, Bergeyella 
spp {3 (1)}, Brevundimonas spp {4 (2)}, 

Burkholderia spp {7 (1)}, Buttiauxella spp 
{2 (1)}, Cedecea pp {10 (2)}, Citrobacter 

spp {38 (6)}, Chromobacterium spp {4 
(1)}, Chryseobacterium spp {7 (2)}, 

Edwardsiella spp {10 (1)}, Empedobacter 
spp {2 (1)}, Enterobacter spp {60 (6)}, 
Escherichia spp {60 (4)}, Ewingella spp 
{10 (1)}, Hafnia spp {10 (1)}, Klebsiella 

spp {50 (3)}, Kluyvera spp {10 (2)}, 
Leclercia spp {10 (1)}, Moellerella spp {8 
(1)}, Morganella spp {10 (1)}, Myroides 
spp {2 (NA)}, Ochrobactrum spp {2 (1)}, 
Pantoea spp {8 (2)}, Pasteurella spp {10 

(4)}, Plesiomonas spp {5 (1)}, Proteus spp 
{30 (3)}, Providencia spp {31 (4)}, 

Pseudomonas spp {14 (3)}, Rahnella spp 
{2 (1)}, Ralstonia spp {5 (1)}, Salmonella 

spp {29 (NA)}, Serratia spp {60 (6)}, 
Shewanella spp {3 (1)}, Shigella spp {10 

(4)}, Sphingobacterium spp {2 (1)}, 
Sphingomonas spp {2 (1)}, Stenotrophonas 

spp {8 (1)}, Weeksella spp {3 (1)}, 
Yersinia spp {24 (5)} 
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O’Hara 2003 USA Vitek 2 (fluorescent) 

Identification was 
achieved by 

conventional methods 
described by Edwards 
and Ewing, with some 

modifications by 
Hickman and Farmer 

and Farmer et al. 
Serology was required 

for confirmation of 
Vibrio cholerae and 

Vibrio 
parahaemolyticus. 

125 
(121) 

0 
(0/0/0/0) 

100 
(100/0) Vibrio spp {121 (8)} 

Four strains of Vibrio 
hollisae and Vibrio 

furnissii not included in 
the database were 
excluded from the 

analysis. 

Spanu 2003 Italy Vitek 2 (fluorescent) 

The comparison 
method was based on 

the use of ID 32 
STAPH strps. 

Discrepancies were 
resolved by gap PCR-

RFLP. 

405 
(405) 

100 
(32.1/67.9/0/0) 

0 
(0/0) Staphylococcus spp {405 (11})  

Stefaniuk 2003 Poland Phoenix 

The isolates were 
speciated by the 

following systems: 
API 20 E (for 

Enterobacteriaceae), 
API 20 NE (for non-
fermenters), bound 

and free coagulase (for 
S.aureus) API Staph 

(for CoNS) and 
Facklam and Collins 
scheme and API 20 

Strep supplemented by 
the potassium tellurite 
reduction, motility and 

pigment production 
tests (for enterococci). 

260 
(260) 

33.08 
(9.23/5/18.85/0) 

66.92 
(46.15/20.77) 

Escherichia spp {32 (1)}, Klebsiella spp  
{19 (2)}, Enterobacter spp,{27 (1)}, 

Serratia spp {10 (1)}, Citrobacter spp {16 
(1)}, Morganella spp {5 (1)}, Proteus spp 

{11 (1)}, Pseudomona spp ({22 1)}, 
Acinetobacter spp {17 (1)}, 

Stenotrophomonas spp 15 (1)}, 
Staphylococcus spp {37 (4)}, Enterococcus 

spp {49 (4)} 

 

Becker 2004 Germany Vitek 2 (fluorescent) 

All isolates were 
identified by 16S 

rRNA gene 
sequencing. 

136 
(45) 

100 
(15.56/84.44/0/0) 

0 
(0/0) Staphylocococus spp {45 (16)} 

Eight-one type strains 
(representing 38 

staphylococcal species), 
three strains of 

veterinary origin and 
seven clinical isolates of 

the species 
Staphylococcus arlettae, 
Staphylococcus caprae, 

Staphylococcus 
equorum and 

Staphylococcus felis, 
which are absent from 
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Vitek 2 database, were 
excluded from the 

analysis. 

Colodner 2004 Israel, 
UK 

Vitek 2 (fluorescent) 
and Phoenix 

All strains were 
identified using an 

extensive phenotypic 
workflow proposed by 
J.J. Farmer from the 
Centers for Disease 

Control and 
Prevention and 

confirmed by PCR for 
the cytotoxin-

hemolysin (CTH) 
gene. 

51 
(51) 

0 
(0/0/0/0) 

100 
(100/0) Vibrio spp {51 (1)}  

Donay 2004 France Phoenix 

Isolates were 
identified using API 

systems (API-20E for 
enterobacteria, API-

20NE for gram 
negative non-

fermenters, API-32 
Staph for 

Staphylococcus spp, 
and API-32 Strept 

for Streptococcus and 
Enterococcus spp) For 

Staphylococcus spp 
(especially S. aureus), 
coagulase production 

was used in addition to 
the Chapman medium. 
For Enterococcus spp, 
growth on bile-esculin, 

tellurite hydrolysis, 
and motility tests were 

performed. 
Discrepancies were 

resolved using 
additional biochemical 

tests and 16S RNA 
sequencing. 

305 
(305) 

38.69 
(13.77/11.15/9.51/4.26) 

61.31 
(42.95/18.36) 

Acinetobacter spp{7 (2)}, Aeromonas spp 
{1 (1)} , Alcaligenes spp {2 (1)}, 

Citrobacter spp {6 (1)}, Enterobacter spp 
{19 (2)}, Enterococcus spp {29 (2)}, 

Escherichia spp {69 (1)}, Hafnia spp {1 
(1)}, Klebsiella spp {20 (2)}, Morganella 

spp {1 (1)}, Proteus spp {9 (3)}, 
Providencia spp {1 (1)}, Pseudomonas spp 
{40 (3)}, Salmonella spp {2 (1)}, Serratia 
spp {2 (2}, Staphylococcus spp {76 (5)}, 

Stenotrophomonas spp {7 (1)}, 
Streptococcus spp {13 (6)}, 

 

Funke 2004 Germany Phoenix 

Isolates were 
identified using the 
Vitek 1 system GNI 

card, API 32E and API 
20NE strips, as well as 

additional 
conventional tests. 

309 
(309) 

0 
(0/0/0/0) 

100 
(93.2/6.8) 

Acinetobacter spp{4 (NA)}, Citrobacter 
spp {7 (3)}, Enterobacter spp {16 (2)}, 

Escherichia spp {204 (1)}, Haemophilus 
spp {1 (NA)}, Klebsiella spp {37 (2)}, 

Morganella spp {3 (1)}, Proteus spp {12 
(2)}, Pseudomonas spp {15 (3)}, Ralstonia 

spp {1 (1)}, Salmonella spp {3 (NA)}, 
Serratia spp {5 (1)}, Stenotrophonas spp 
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{1 (1)} 

Funke 2004 Germany Vitek 2 
(colorimetric) 

Isolates were 
identified by 

conventional methods, 
by ID 32 GN, by API 
20 NE and by Vitek 1 
testing with the GNI 
card. Discrepancies 

were resolved by using 
API 50CHE and 

Biotype 100 galleries, 
as well as by 

sequencing 16S rRNA 
gene. 

655 
(655) 

0 
(0/0/0/0) 

100 
(78.02/21.98) 

Acinetobacter spp{40 (2)}, Aeromonas spp 
{7 (1)}, Alcaligenes spp {2 (1)} 

Chryseobacterium spp {3 (1)}, Citrobacter 
spp {58 (5)}, Enterobacter spp {75 (7)}, 
Escherichia spp {71 (3)}, Hafnia spp {10 

(1)}, Klebsiella spp {62 (2)}, Leclercia spp 
{13 (1)}, Morganella spp {18 (1)}, 

Myroides spp{1 (NA)}, Proteus spp {75 
(3)}, Providencia spp {35 (4)}, 

Pseudomonas spp {75 (5)}, Rahnella spp 
{9 (1)}, Salmonella spp {20 (NA)}, 

Serratia spp {39 (5)}, Shigella spp {9 
(NA)}, Stenotrophonas spp {23 (1)}, 

Yersinia spp {10 (1)} 

 

Marco 2004 Spain Phoenix 

Isolates were 
identified using the 

MicroScan 
WalkAway-40 system. 

Discrepanceis were 
resolved using the 

appropriate API allery 
Discrepanceis were 
resolved using the 
appropriate API 

gallery (and sero-
agglutination assays 

for Shigella and 
Salmonella spp). 

327 
(327) 

41.59 
(8.26/16.21/13.76/3.36) 

58.41 
(58.41/0) 

Aeromonasr spp{4 (2)}, Citrobacter spp 
{16 (3)}, Enterobacter spp {29 (2)}, 

Enterococcus spp {45 (5)}, Escherichia 
spp {19 (1)}, Klebsiella spp {37 (2)}, 

Morganella spp {17 (1)}, Proteus spp {24 
(2)}, Providencia spp {5 (1)}, Salmonella 

spp {18 (NA)}, Serratia spp {16 (2}, 
Shigella spp {5 (2)}, Staphylococcus spp 

{80 (7)}, Streptococcus spp {11 (2)}, 
Yersinia spp {1 (1)} 

 

Spanu 2004 Italy Phoenix 

ID 32 STAPH system 
was used as the 

comparator method for 
strain identification. 

Resolution of 
discrepancies was 

achieved by means of 
gap gene PCR-RFLP. 

493 
(493) 

100 
(45.23/54.77/0/0) 

0 
(0/0) Staphylococcus spp {493 (10)}  

Eigner 2005 Germany Vitek 2 (fluorescent) 
and Phoenix 

For identification the 
API 20E, ID 32 GN, 
API 32 STAPH and 
API 32 STREP were 
used as comparator 

systems. 

307 
(307) 

47.21 
(16.06/14.43/16.72/0) 

53.44 
(46.23/7.21) 

Acinetobacter spp{8 (NA)}, Citrobacter 
spp {9 (NA)}, Enterobacter spp {17 
(NA)}, Enterococcus spp {51 (2)}, 

Escherichia spp {30 (1)}, Klebsiella spp 
{36 (1)}, Morganella spp {8 (1)}, Proteus 
spp {16 (NA)}, Providencia spp {5 (NA)}, 
Pseudomonas spp {14 (NA)}, Serratia spp 

{15 (NA}, other Enterobacteriaceae {5 
(NA)},Staphylococcus spp {93 (NA)} 

 

Fontana 2005 Italy Vitek 2 (fluorescent) 
and Phoenix 

16S rRNA sequencing 
was used as the 

comparator method. 

83 
(83) 

30.12 
(NA/NA/NA/NA) 

69.88 
(NA/NA) NA  

Funke 2005 Germany Vitek 2 The strains were 364 100 0 Staphylococcus spp {140 (11)},  
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(colorimetric) identified by 
conventional methods 
(colony pigmentation, 
hemolysis, adherence 
to agar, colony odor, 
catalase and oxidase 
reaction, clumping 

factor test, reaction(s) 
to Lancefield group 

streptococcal antisera, 
reaction(s) 

to pneumococcal 
antisera and 

susceptibilities to 
optochin and 

bacitracin), as well as 
by VITEK 1 

analysis with the GP 
card. Discrepancies 

were resolved by using 
ID 32 STAPH and 

rapid ID 32 STREP 
galleries, as well as by 

sequencing of 16S 
rRNA gene. 

(364) (12.36/26.1/17.58/42.03) (0/0) Enterococcus spp {64 (5)}, Micrococcus 
spp {4 (1)}, Rothia spp {3 (1)}, 

Streptococcus spp{153 (13)} 

Giammari
naro 2005 France Vitek (fluorescent) 

The oligonucleotide 
‘Staph array’ was used 

as the comparator 
identification method. 

76 
(38) 

100 
(24.32/75.68/0/0) 

0 
(0/0) Staphylococcus spp {37 (6)} 

Thirty eight strains from 
food and food plants 

were excluded from the 
analysis. 

Heikens 2005 The 
Netherlands Phoenix 

Isolates were 
identified by 16S 

rRNA and tuf gene 
sequencing. When no 
discrimination could 
be made part of the 

sodA gene was 
sequenced for 

definitive 
identification. 

57 
(47) 

100 
(2.08/97.92/0/0) 

0 
(0/0) Staphylococcus spp {47 (7)} 

Ten reference strains 
(representing five CoNS 
species) were excluded 

from the analysis. 

Hirakata 2005 Japan Phoenix 

Isolates were  
identified with a 

protocol comprising:: 
assessment of 

hemolysis on 5% 
sheep blood trypticase  

soy agar, catalase 
reaction, size of 

colonies, and, where 
appropriate, optochin 

susceptibility, bile 

178 
(178) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {178 (5)}  
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esculin test and 
Lancefield serologic 
grouping. The RapID 
STR system was also 

used for optochin 
resistant isolates. 

Innings 2005 Sweden Vitek 2 (fluorescent) 

All isolates were 
identified by rnpB 

gene pyrosequencing. 
For isolates with 

ambiguous results the 
rnpB gene was 

sequenced to confirm 
the result obtained 

from the 
pyrosequencing assay. 

113 
(108) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {108 (19)} 

Three strains of 
Streptococcus 

parasanguinis and two 
strains of Streptococcus 

infantis/peroris not 
included in the database 
were excluded from the 

analysis. 

Kanemitsu 2005 Japan Phoenix 

Isolates were 
identified according to 

a routine laboratory 
protocol including: 

assessment of 
hemolysis on 5% 

blood agar, optochin 
susceptibility, CAMP 

reaction, esculin 
hydrolysis, growth in 
6.5% NaCL the Slidex 

pneumo-Kit, 
serological grouping,, 
and, as necessary, the 

Vitek GPI card. 

126 
(126) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {126 (3)}  

Liu 2005 China Phoenix 

The appropriate API 
systems were used as 

reference 
identification methods. 

449 
(449) 

35.19 
(24.05/1.34/9.8/0) 

64.81 
(NA/NA) 

Acinetobacter spp{10 (2)}, Aeromonas spp 
{3 (3)}, Agrobacterium spp {1 (1)}, 

Alcaligenes spp {1 (1)}, Burkholderia spp 
{2 (1)},  Chryseobacterium spp {4 (3)}, 
Chryseomonas spp {1 (1)}, Citrobacter 
spp {9 (2)}, Enterobacter spp {18 (2)}, 
Enterococcus spp {44 (3)}, Escherichia 
spp {32 (1)}, Klebsiella spp {36 (2)}, 

Morganella spp {10 (1)}, Ochrobactrum 
spp {2 (1)}, Pantoea spp {2 (NA)}, 

Proteus spp {17 (2)}, Providencia spp {1 
(1)}, Pseudomonas spp {73 (4)}, 

Salmonella spp {28 (1)}, Serratia spp {8 
(2)}, Staphylococcus spp {114 (5)}, 

Stenotrophonas spp {15 (1)} (18 gram 
negative strains correctly identified to the 
species level not mentioned in the study) 

 

Mateo 2005 Spain Vitek 2 (NA) Genotypic 
identification was 

17 
(17) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {17 (1)}  
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achieved by rpoB gene 
sequencing. 

Nonhoff 2005 Belgium Vitek 2 (fluorescent) 

S. aureus 
identification was 

achieved by means of 
nuc gene detection and 

API 32 STAPH was 
used for speciation of 

CoNS. 

121 
(121) 

100 
(37.19/62.81/0/0) 

0 
(0/0) Staphylococcus spp {121 (7)}  

Renaud 2005 France Vitek 2 
(colorimetric) 

Isolates were 
identified using at 
least two different 
identification kits 
including API 20E 
and/or API 20NE 
and/or ID 32 GN. 

Discrepancies were 
resolved by additional 
API galleries (Biotype 
100, API 50 CHE) or 
by 16S rRNA gene 

sequencing. 

426 
(426) 

0 
(0/0/0/0) 

100 
(77.7/22.3) 

Achromobacter spp {5 (2)}. Acinetobacter 
spp{25 (4)}, Aeromonas spp {6 (2)}, 

Alcaligenes spp {1 (1)} Chryseobacterium 
spp {2 (2)}, Comamonas spp {1 (1)}, 

Citrobacter spp {35 (3)}, Enterobacter spp 
{39 (6)}, Escherichia spp {51 (3)}, Hafnia 

spp {6 (1)}, Klebsiella spp {40 (2)}, 
Kluyvera spp {1 (1)}, Morganella spp {16 
(1)}, Moraxella spp {1 (1)}, Pasteurella 
spp {6 (4)}, Plesiomonas spp {{2 (1)}, 

Proteus spp {43 (3)}, Providencia spp {14 
(3)}, Pseudomonas spp {42 (7)}, 

Raoultella spp {4 (1)}, Salmonella spp {22 
(NA)}, Serratia spp {25 (4)}, Shigella spp 

{10 (NA)}, Sphingomonas spp {2 (1)}, 
Stenotrophonas spp {17 (1)}, Vibrio spp 

{1 (1)}, Yersinia spp {9 (4)} 

 

Teyssier 2005 France Vitek 2 (fluorescent) 

Isolates were 
identified by 16S 

rRNA gene 
sequencing. 

Ribotyping was also 
used as a genotypic 

method to discriminate 
between 

Ochrobactrum species, 
and between 

Ochrobactrum and 
related genera. 

45 
(20) 

0 
(0/0/0/0) 

100 
(0/100) Ochrobactrum, spp {20 (1)} 

Ffteen clinical isolates 
of Ochrobactrum 
intermedium not 

included in the database, 
as well as ten type and 

reference strains (of 
Ochrobactrum anthropi, 

O. intermedium, 
Ochrobactrum 
grignonense, 

Ochrobactrum tritici, 
Ochrobactrum 

gallinifaecis, Inuilinus 
linosus, Sinorhizobium 
melitoti, Agrobacterium 

tumefaciens and 
Brucella melitensis) 

were excluded from the 
analysis. 

Wallet 2005 France Vitek 2 (fluorescent 
and colorimetric) 

All isolates were 
tested using 

fluorimetric and 
colorimetric cards. In 

case of discordant 

580 
(580) 

42.93 
(3.62/15.34/6.21/15.35) 

57.07 
(41.9/15.17) 

Achromobacter spp {8 (1)}. Acinetobacter 
spp{19 (NA)}, Aerococcus spp {1 (1)}, 

Aeromonas spp {5 (2)}, Bordetella spp {5 
(2)}, Burkholderia {8 (1)}, 

Chryseobacterium spp {3 (2)}, 
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results the strains were 
retested with both 
methods and if the 

discrepancies persisted 
identifications were 

resolved by means of  
he API systems (ID-32 

Staph, Rapid ID-32 
Strept, ID-32 E, ID-32 
GN, API 20NE) and/or 

16S rRNA and/or 
sodA, and/or rpoB 
gene sequencing. 

Comamonas spp {1 (1)}, Citrobacter spp 
{21 (4)}, Delftia spp {1 (1)}, Enterobacter 
spp {38 (6)}, Enterococcus spp {36 (6)}, 
Escherichia spp {29 (3)}, Gemella spp {3 
(2)}, Granulicatella spp {1 (1)}, Hafnia 
spp {7 (1)}, Helcococcus spp {1 (1)}, 

Klebsiella spp {25 (3)}, Leclercia spp {1 
(1)}, Micrococcus spp {5 (1)}, Moellerella 

spp {1 (1)}, Morganella spp {11 (1)}, 
Moraxella spp {1 (1)}, Ochrobactrum spp 
{1 (1)}, Oligella spp {2 (1)}, Pantoea spp 

{5 (NA)}, Pasteurella spp {9 (3)}, 
Pediococcus spp {2 (2)}, Proteus spp {24 

(3)}, Providencia spp {12 (2)}, 
Pseudomonas spp {27 (6)}, Rahnella spp 
{1 (1)}, Ralstonia spp {1 (1)}, Rhizobium 

spp {1 (1)}, Rothia spp {1 (1)}, Salmonella 
spp {12 (NA)}, Serratia spp {17 (3)}, 

Shigella spp {8 (NA)}, Sphingomonas spp 
{1 (1)}, Staphylococcus spp {110 (14)}, 

Stenotrophonas spp {9 (1)}, Streptococcus 
spp {89 (17)}, Vibrio spp {1 (1)}, Yersinia 

spp {16 (2)} 

Abele-
Horn 2006 Germany Vitek 2 

(colorimetric) 

Isolates were 
identified on the basis 
of standard methods, 

likecolony 
morphology, Gram 
stain, presence of 

Lancefield group D 
antigen, pigment 

production, motility 
testing, methyl-alpha-

D-glucopyranoside 
acidification test and 

the API STREP 
system. Strains 

carrying the vanC1 or 
vanC2 genes were 

identified as 
Enterococcus 
gallinarum or 
Enterococcus 
casseliflavus. 

121 
(121) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {121 (3)}  

Abele-
Horn 2006 Germany Vitek 2 (fluorescent 

and colorimetric) 

All isolates had been 
previously 

characterized as 
causative agents of 

invasive 
pneumococcal 

162 
(162) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {162 (1)}  
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infections (data on 
identification 

methodology not 
provided). They were 

tested using the 
colorimetric and 

fluorescent Vitek 2 
cards. Disagreements 
were resolved by API 

20 Strep in 
combination with 

standard methods like 
optochin susceptibility 

or bile solubility 
testing. 

Bosshard 2006 Switzerland Vitek 2 (fluorescent) 

Isolates were 
identified by 16S 

rRNA gene 
sequencing. 

107 
(61) 

0 
(0/0/0/0) 

100 
(0/100) 

Acinetobacter spp {17 (2), Burkholderia 
spp {14 (1)}, Chryseobacterium spp {1 

(1)}, Pseudomonas spp {10 (2)}, Ralstonia 
spp {3 (1)}, Stenotrophomonas spp {16 

(1)} 

Forty-six strains 
representing species not 
included in the database 

(Achromobacter 
xylosidans, 

Agrobacterium 
tumefaciens,/larrymoore
i, Alcaligenes faecalis, 

Pseudomonas 
fluorescens/jessenii/puti
da/parafulva/stutzeri/me
ndocina/pseudoalcalige

nes, or 
oleovorans/Mexicana/gi

ngeri/monteilii, 
Burkholderia gladioli, 

Wautersia sp., 
Acidovorax temperans, 

Acinetobacter 
johnsonii/junii/lwofii/urs

ingii/venetianus, 
Herbaspirillum 

huttiense, Bordetella sp., 
Oligella urethralis) were 

excluded from the 
analysis. 

Brigante 2006 Italy Phoenix 

API 20 Strep system 
for beta-hemolytic 

streptococci and the 
RAPIDID 32 Strep for 
enterococci and non-

beta-hemolytic 
streptococci. In case of 
persistent discrepance 
the identification was 

200 
(200) 

100 
(0/0/35/64.5) 

0 
(0/0) 

Aerococcus spp {1 (1)}, Enterococcus {70 
(6)}, Streptococcus spp {129 (16)}  
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investigated by 
molecular methods 
(16S rRNA, zwf, gki 

gene sequencing or ddl 
gene amplification). 

Caierão 2006 Brasil Vitek 2 (NA) 

Isolates were 
identified by 
conventional 

biochemical tests 
(catalase test, 
coagulase test, 

clumping factor, 
urease activity, 

ornithine 
decarboxylation, 
PYRase activity, 

presence of hemolysis, 
phospatase activity 
and fermentation of 

carbohydrates) based 
on the Manual of 

Clinical Microbiology. 

94 
(94) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {94 (8)}  

Carroll 2006 USA Phoenix 

For S. aureus, slide 
coagulase and 

exogenous 
nuclease tests were 

performed. If needed, 
the tube coagulase test, 

polymyxin B 
susceptibility testing, a 

test for 
ornithine decarboxylati

on and a test for 
fermentation of 

mannitol 
were additionally 

performed. For CoNS, 
a combination of 

conventional 
biochemical tests 
(fermentation of 
sucrose, lactose, 

mannitol, arabinose, 
turanose, trehalose, 

and mannose; a urease 
detection test; and 

novobiocin and 
polymyxin B 

susceptibility testing.) 
and cell wall fatty acid 

410 
(308) 

100 
(70.78/0/0/29.22) 

0 
(0/0) 

Staphylococcus spp {218 (1)}, 
Enterococcus spp {90 (5)} 

0ne-hundred-two strains 
of CoNS including 11 

reference strains (overall 
assigned to 16 species) 
were excluded from the 

analysis, because 
identification results 
were not recorded 

separately for clinical 
and type strains. 



15 
 

analysis was 
performed. 

Enterococci were 
tested for the 

following: bile 
esculin; 6.5% sodium 

chloride; motility; 
colony pigmentation; 
and fermentation of 

sucrose, lactose, 
mannitol, sorbitol, 

arabinose, and 
sorbose. 

Carroll 2006 USA Phoenix 

For identification of 
Enterobacteriaceae 

the following 
biochemicals were 

used: colistin, 
cefazolin, oxidase, 

phenylalanine 
deaminase, urea, 
hydrogen sulfide, 

esculin, methyl green 
DNase, Koser's citrate, 

lysine, ornithine, 
glucose, sucrose, 

arabinose, inositol, 
sorbitol,adonitol, and 

lactose ± arginine, 
malonate. 

251 
(251) 

0 
(0/0/0/0) 

100 
(100/0) 

Citrobacter spp {11 (4)}, Enterobacter spp 
{25 (4)}, Escherichia spp {89 (2)}, 

Ewingella spp {2 (1)}, Klebsiella spp {46 
(2)}, Leclercia spp {1 (1)}, Morganella 

spp {3 (1)}, Pantoea spp {4 (1)}, Proteus 
spp {23 (3)}, Providencia spp {6 (3)}, 

Salmonella spp {8 (NA)}, Serratia spp {9 
(1)}, Shigella spp {23 (4)}, Yersinia spp {1 

(1)} 

 

Ishii 2006 Japan Vitek 2 (fluorescent) 
and Phoenix 

A species-specific 
PCR was used as the 

reference 
identification 

procedure for S. 
aureus. 

34 
(34) 

100 
(100/0/0/0) 

0 
(0/0) Staphylococcus spp {34 (1)}  

Layer 2006 Germany 
Vitek 2 

(colorimetric) and 
Phoenix 

All isolates were 
identified by gap-

based T-RFLP 
analysis. Discrepant 

results were also 
confirmed by the ID 
32 STAPH system or 
by 16S rRNA gene 
sequencing, when 

necessary. 

113 
(86) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {113 (27)} 

Twenty-seven reference 
strains (representing 

different CoNS species) 
were excluded from the 

analysis. 

Menozzi 2006 Italy, 
Gerrmany Phoenix 

Isolates were tested 
with the Vitek 2 and 
ID 32E and ID 32GN 
systems or with the 

494 
(494) 

0 
(0/0/0/0) 

100 
(78.14/21.86) 

Achromobacter spp {1 (1)}, Acinetobacter 
spp{10 (2)}, Aeromonas spp {2 (2)}, 

Alcaligenes spp {1 (1)} Burkholderia spp 
{2 (2)}, Citrobacter spp {30 (4)}, 
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API 20E and API CHE 
galleries. 

Enterobacter spp {41 (2)}, Escherichia 
spp {102 (1)}, Hafnia spp {3 (1)}, 

Klebsiella spp {101 (2)}, Leclercia spp {2 
(1)}, Morganella spp {13 (1)}, Pantoea 

spp {1 (1)}, Proteus spp {44 (3)}, 
Providencia spp {7 (3)}, Pseudomonas spp 
{81 (2)}, Rahnella spp {1 (1)}, Salmonella 

spp {3 (NA)}, Serratia spp {24 (4)}, 
Shigella spp {2 (1)}, Stenotrophonas spp 

{13 (1)}, Yersinia spp {10 (1)} 

O’Hara 2006 USA Phoenix 

Isolates had previously 
been characterized 

with 48 conventional 
biochemicals by 

standard methods. 
Vibrio cholerae and 

Vibrio 
parahaemolyticus 

strains were serotyped 
for confirmation. 

702 
(702) 

0 
(0/0/0/0) 

100 
(93.3/6.7) 

Acinetobacter spp{12 (2)}, Aeromonas spp 
{10 (NA)}, Burkholderia spp {7 (1)}, 

Cedecea spp {10 (2)}, Citrobacter spp {43 
(8)}, ), Edwardsiella spp {10 (1), 

Enterobacter spp {66 (7)}, Escherichia 
spp {60 (4)}, Ewingella spp {10 (1)}, 

Hafnia spp {9 (1)},  Klebsiella spp {40 
(2)}, Kluyvera spp {10 (2)}, Leclercia spp 

{10 (1)}, Moellerella spp {8 (1)}, 
Morganella spp {10 (1)}, Pantoea spp {9 

(1)}, Photobacterium spp {9 (1)}, 
Plesiomonas spp {10 (1)}, Proteus spp {30 

(3)}, Providencia spp {31 (4)}, 
Pseudomonas spp (10 (1)}, Rahnella spp 

{2 (1)}, Raoultella spp {10 (1)}, 
Salmonella spp {35 (NA)}, Serratia spp 

{60 (6)}, Shigella spp {10 (4)}, 
Stenotrophonas spp {8 (1)}, Yersinia spp 
{24 (5)}, Vibrio spp {129 (8)}, Yokenella 

spp {10 (1)}, 

 

Rantakokko
-Jalava 2006 Finland Vitek 2 (fluorescent) 

The identification 
method for 

Enterobacteriaceae 
included 4-

methylumbelliferyl-
beta-D-glucuronide 

(MUG)-indole test and 
API 20E. 

Phenanthroline 
sensitivity was used as 

a Pseudomonas 
aeruginosa screening. 

Enterococci were 
identified by bile 

resistance and esculin 
hydrolysis, (arabinose 
fermentation was used 

to discriminate 
between Enterococcus 

faecalis and 

361 
(361) 

5.82 
(0/0/5.82/0) 

94.18 
(90.03/4.15) 

Acinetobacter spp{1 (1)}, Citrobacter spp 
{11 (2)}, Enterobacter spp {9 (3)}, 

Escherichia spp {259 (1)}, Klebsiella spp 
{31 (2)},Proteus spp {14 (1)}, Providencia 

spp {1 (1)}, Pseudomonas spp {13 (1)}, 
Stenotrophonas spp {1 (1)}, Enterococcus 

spp {21 (1)} 
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Enterococcus faecium) 

Haanperä 2007 Finland Vitek 2 
(colorimetric) 

16S rRNA 
pyrosequencing served 

as the comparator 
method. 

183 
(124) 

100 
(0/0/0/100) 

0 
(0/0) Streptococcus spp {124 (20)} 

Fifty nine type strains 
assigned to 51 species 

were excluded from the 
analysis. 

Kiratisin 2007 Thailand Vitek 2 
(colorimetric) 

All isolates were 
identified by standard 

biochemical tests, 
specific PCR targeting 
the DNA sequences of 
the internal transcribed 
spacers between 16S 
and 23S rDNA genes 

and monoclonal 
antibody-based latex 
agglutination. The 

identity of Burkolderia 
cepacia strains was 
also confirmed by 
recA-based PCR 

specific for B. cepacia 
complex. 

112 
(112) 

0 
(0/0/0/0) 

100 
(0/100) Burkholderia spp {112 (2)}  

Nakasone 2007 Japan Vitek 2 
(colorimetric) 

ID 32 STAPH (for 
staphylococci), 

RAPID ID 32 STREP 
(for streptococci and 
enterococci), RAPID 

ID 32 E (for 
Enterobacteriaceae), 

and ID 32 GN (for 
gram negative non-

fermenters and 
members of the genus 

Aeromonas). 

474 
(416) 

56.49 
(4.57/17.07/12.97/21.88) 

43.51 
(24.76/18.75) 

Acinetobacter spp{17 (3)}, Aeromonas spp 
{10 (2)}, Alcaligenes spp {21 (2), 

Burkholderia {2 (1)}, Chryseobacterium 
spp {8 (2)}, Citrobacter spp {12 (2)}, 

Enterobacter spp {11 (2)}, Enterococcus 
spp {54 (6)}, Escherichia spp {12 (1)}, 

Klebsiella spp {12 (2)}, Morganella spp {5 
(1)}, Ochrobactrum spp {4 (1)}, Proteus 

spp {10 (2)}, Providencia spp {6 (2)}, 
Pseudomonas spp {22 (4)}, Rhizobium spp 

{3 (1)}, Salmonella spp {13 (NA)}, 
Serratia spp {12 (1)}, Sphingobacterium 

spp {1 (1)}, Staphylococcus spp {90 (13)}, 
Streptococcus spp {91 (11)} 

Fifty-eight isolates of 
yeasts were excluded 

from the analysis. 

Zbinden 2007 Switzerland 
Vitek 2 

(colorimetric and 
fluorescent) 

Isolates were 
identified by 16S 

rRNA sequencing.  

90 
(76 for  the 

colorimetric card 
and 59 for the 

fluorescent card) 

0 
(0/0/0/0) 

100 
(0/100) 

Achromobacter spp {10 (2)}, 
Acinetobacter spp {18 (5)}, Alcaligenes 

spp {2 (2)}, Bordetella spp {1 (1)}, 
Burkholderia spp {13 (1)}, 

Chryseobacterium spp {1 (1)}, 
Pseudomonas spp {14 (NA)}, Ralstonia 
spp {3 (2)}, Stenotrophomonas spp {14 

(1)} for the colorimetric card 
Acinetobacter spp {16 (3)}, Burkholderia 
spp {13 (1)}, Chryseobacterium spp {1 

(1)}, Pseudomonas spp {12 (NA)}, 
Ralstonia spp {3 (2)}, Stenotrophomonas 

spp {14 (1)} for the fluorescent card 

Foutreen strains 
belonging to species not 

included in the 
colrimetric identification 

catd database 
(Acidovorax temperans, 
Acinetobacter ursingii, 

Agrobacterium 
larrymoorei, Bordetella 
petrii, Herbaspirillum 

huttiense, Oligella 
urethralis, Pseudomonas 

monteilii, 
Pseudoxanthomonas 
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mexicana and Wautersia 
sp.) and 31 strains 

belonging to species not 
included in the 

fluorescent identification 
card database 

(Acidovorax temperans, 
Achromobacter sp. 

Acinetobacter 
ursingii/junii/lwoffii 

,Alcaligenes sp., 
Agrobacterium 

larrymoorei, Bordetella 
petrii, Herbaspirillum 

huttiense, Oligella 
urethralis, Pseudomonas 
monteilii/mendocina/stut
zeri/pseudoalcaligenes, 

Pseudoxanthomonas 
mexicana and Wautersia 
sp.)  were excluded form 

the analysis. 

Ćirković 2008 

Poland, 
Czech 

Republic, 
Serbia 

Phoenix 

Isolates were 
identified by 
conventional 

phenotypic methods 
and 16S-23S 

ribosomal DNA 
intergenic spacer 

length polymorphism. 
Selected strains were 

also identified by dnaJ 
and 16S rRNA gene 

sequencing. 

10 
(2) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {2 (1)} 

Two reference, one 
animal and five 

environmental strains of 
Staphylcoccus vitulinus 
were excluded from the 

analysis. 

Delmas 2008 France Vitek 2 
(colorimetric) 

The oligonucleotide 
‘Staph array’, based on 

the hybridization of 
the internal part of the 
sodAgene was used as 

the reference 
identification method. 

190 
(59) 

100 
(8.47/91.53/0/0) 

0 
(0/0) Staphylococcus spp {59 (13)} 

Thirty-eight type strains 
(representing 35 

species), 92 strains from 
food and plant samples 

and one strain of 
Staphylococcus delphini 
species not included in 

the database were 
excluded from the 

analysis. 

Kim 2008 South Korea Vitek 2 
(colorimetric) 

16S rRNA gene 
sequencing was used 

for definitive 
identification. 

120 
(120) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {120 (10)}  

Pendle 2008 Australia Vitek 2 (fluorescent) 
and Phoenix 

Blood isolates were 
identified to genus 

13 
(13) 

100 
(0/0/100/0) 

0 
(0/0) Enterococcus spp {13 (1)}  
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level by gram staining, 
L-pyrrolidonyl-ȕ-

naphthylamide 
reaction, catalase 

reaction and 
streptococcal 

grouping. 
Identification to the 

species level was 
achieved using Vitek 2 

and ID 32 STREP 
system. Urine isolates 
were presumptively 

identified using 
chromogenic agar. If 
they were ampicillin-
resistant or not fully 

susceptible to 
vancomycin they were 

speciated as for the 
blood culture isolates. 

Snyder 2008 USA Phoenix 

The MicroScan 
WalkAway 96 system 
served as the primary 

reference method. 
Discrepancies were 
resolved using API 
20E and API 20NE 

systems. 

203 
(195) 

0 
(0/0/0/0) 

100 
(76.92/23.08) 

Acinetobacter spp{8 (1)}, 
Chromobacterium spp {1 (1)}, Citrobacter 

spp {1 (1)}, Enterobacter spp {37 (2)}, 
Escherichia spp {25 (1)}, Hafnia spp {1 
(1)}, Kingella spp {1 (1)}, Klebsiella spp 

{54 (2)}, Morganella spp {1 (1)}, Pantoea 
spp {1 (1)}, Proteus spp {19 (2)}, 

Pseudomonas spp {27 (2)}, Salmonella 
spp {1 (1)}, Serratia spp {10 (1)}, 

Stenotrophonas spp {8 (1)} 

Two isolates of 
Ralstonia mannitolytica 
species, three isolates of 

Burkholderia 
cenocepacia species and 

one isolate each of 
Burkholderia 
multivorans, 

Burkholderia gladioli 
and Pandoraea 

promenusa species not 
included in the database 
were excluded from the 

analysis. 

Hsieh 2009 Taiwan Vitek 2 
(colorimetric) 

Definitive 
identification of all 

isolates was performed 
by conventional 

biochemical tests 
following the 
methodology 

published by the 
Centers for Disease 

Control and 
Prevention and the 

American Society of 
Microbiology. 

201 
(201) 

0 
(0/0/0/0) 

100 
(0/100) 

Achromobacter spp {10 (1)}, 
Acinetobacter spp {22 (3)}, 

Brevundimonas spp {4 (1)}, Burkholderia 
spp {21 (1)}, Bordetella spp {2 (1)}, 

Chryseobacterium spp {38 (2)}, Delftia 
spp {10 (1)}, Morexella spp {8 (NA)}, 

Myroides spp {7 (NA)}, Pseudomonas spp 
{51 (6)}, Ralstonia spp {1 (1)}, 

Shewanella spp {6 (1)}, Sphingomonas spp 
{3 (1)}, Stenotrophonas spp {18 (1)} 

 

Kulah 2009 Turkey Vitek 2 (NA) and 
Phoenix 

Identification of A. 
baumannii was 

112 
(112) 

0 
(0/0/0/0) 

100 
(0/100) Acinetobacter spp {112 (1)}  
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performed according 
to conventional 
microbiological 

methods and 
confirmed byAPI 20 

NE. 

Otto-Karg 2009 Germany Vitek 2 
(colorimetric) 

All isolates were 
identified on the basis 
of standard methods 
(colony morphology, 

Gram staining, 
pigment production, 
growth at 37oC and 
42oC on cetrimide 

agar, oxidase testing 
and susceptibility to 

C390) and by the API 
20 NE system. 

Discrepancies were 
also resolved by 16S 

rRNA gene 
sequencing. 

224 
(224) 

0 
(0/0/0/0) 

100 
(0/100) 

Achromobacter spp {13 (1)}, 
Acinetobacter spp {17 (3)}, 

Brevundimonas spp {4 (NA)}, 
Burkholderia spp {26 (2)}, 

Chryseobacterium spp {7 (1)}, Delftia spp 
{2 (1)}, Ochrobactrum spp {3 (1)}, 

Pseudomonas spp {121 (4)}, Rhizobium 
spp {3 (1)}, Sphingomonas spp {4 (1)}, 

Stenotrophonas spp {24 (1)} 

 

Segonds 2009 Framce Vitek 2 
(colorimetric) 

Strains were identified 
by amplified rRNA 

gene restriction 
analysis (ARDRA). 

22 
(18) 

0 
(0/0/0/0) 

0 
(0/100) Burkholderia spp {18 (1)} 

Four reference strains 
(of Burkholderia 
gladioli pathovar 

gladioli and pathovar 
alliicola, Burkholderia 

cocovenerans and 
Pseudomonas 

antimicrobica) were 
excluded from the 

analysis. 

Dupont 2010 France 
Vitek 2 

(colorimetric) and 
Phoenix 

Identification of CoNS 
at the species level 

was obtained by 
sequencing an internal 
fragment of the sodA 

gene. 

234 
(225) 

100 
(0/100/0/0) 

0 
(0/0) Staphylococcus spp {225 (17)} 

One isolate of 
Staphylcococcus 

condimenti, two isolates 
of Staphylococcus 

piscifermentans and six 
isolates of 

Staphylococcus 
saccharolyticus (not 

included in the database 
of both systems) were 

excluded from the 
analysis. 

Lamy 2010 France 
Vitek 2 

(colorimetric) and 
Phoenix 

Strains were identified 
with partial rpoB gene 

sequence analysis. 

96 
(83) 

0 
(0/0/0/0) 

100 
(0/100) Aeromonas spp {83 (4)} 

Four clinical isolates of 
Aeromonas jandaei and 
Aeromonas media not 

included in the database, 
as well as nine reference 

strains (representing 
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Aeromonas 
allosaccharophila, A. 

jandaei, A. media, 
Aeromonas schubertii 

and Aeromonas 
salmonicida) were 
excluded from  the 

analysis. 

Mittman 2010 USA 
Vitek 2 

(colorimetric) and 
Phoenix 

Streptococcus 
pneumoniae isolates 
were identified by 

conventional methods 
including colony 

morphology, 
assessment of 

hemolysis, slide co-
aggulation, optochin 
susceptibility and/or 

bile solubility testing. 
Selected strains were 

also confirmed by 16S 
rRNA gene 
sequencing. 

311 
(311) 

100 
(0/0/0/100) 

0 
(0/0) Streptocococcus spp {311 (1)}  

 
Studies shaded in gray were included only in the grand-total analysis presented in the Supplemental Material, for which all studies for Vitek 2 
(either employing the fluorescent or the colorimetric identification cards) were deemed eligible.  
*The number of strains included in the meta-analysis (given the exclusion criteria) was used as the denominator for the calculation of the 
percentages of gram positive (S. aureus/CoNS/Enterococcus spp/Streptococcus spp) and gram negative (fermenters/non-fermenters) isolates in 
individual studies.  
NA: not available 
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Table S2. Results of the alternative analysis at the species level (Vitek 2 low discrimination identifications suggesting the correct species 
among viable choices were counted as correct identifications at the species level) 
 

SPECIES 
Phoenix Vitek 2 p between 

systems 
(z-value) 

number of isolates  
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

number of isolates 
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

Overall 6,635 (29) 92.51 (89.54-94.99)  4,363 (19) 93.91 (90.27-96.73)  0.520 (0.644) 

        

Comparator method   0.00001 (4.358)   <0.00001 (4.971)  

molecular  697 (9) 80.07 (70.94-87.80)  903 (9) 84.24 (75.89-91.08)  0.475 (0.715) 

conventional  5,938 (20) 95.76 (93.84-97.36)  3,460 (10) 98.49 (97.36-99.31)  0.005 (2.777) 

        

Gram stain   0.652 (0.451)   0.439 (0.774)  

positive 3,152 (18) 93.60 (89.82-96.55)  2,056 (11) 94.90 (91.08-97.70)  0.592 (0.537) 

negative 3,481 (16) 92.45 (88.38-95.68)  2,307 (10) 92.40 (85.87-97.04)  0.988 (0.015) 

        

Subanalysis on 
gram positive bacteria        

        

Comparator method   0.003 (2.989)   0.005 (2.789)  

molecular  418 (5) 82.45 (69.94-92.11)  614 (5) 89.63 (82.45-95.12)  0.258 (1.131) 

conventional  2,734 (13) 96.35 (94.06-98.11)  1,442 (6) 97.71 (95.35-99.27)  0.352 (0.931) 

        

Staphylococcus spp.   <0.00001 (4.565)   0.117 (1.568)  

Staphylococcus aureus 791 (9) 99.78 (99.33-99.98)  90 (4) 98.22 (94.52-99.90)  0.114 (1.579) 

coagulase-negative staphylococci 895 (9) 88.42 (79.38-95.12)  740 (7) 94.68 (91.11-97.36)  0.115 (1.575) 

        

Enterococcus spp. 570 (9) 96.91 (93.38-99.13)  275 (4) 99.13 (96.92-99.99)  0.165 (1.390) 

        

Streptococcus spp. 778 (7) 93.18 (89.57-96.04)  930 (6) 93.33 (86.90-97.70)  0.963 (0.465) 
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Subanalysis on 
gram negative bacteria        

        

Comparator method   0.001 (3.236)   <0.00001 (4.885)  

molecular  277 (4) 76.91 (61.90-89.05)  289 (4) 75.16 (61.26-86.77)  0.856 (0.181) 

conventional  3,204 (12) 95.54 (92.74-97.70)  2,018 (6) 98.21 (96.94-99.15)  0.036 (2.099) 

        

Glucose fermentation   0.546 (0.604)   0.038 (2.076)  

Fermenters 2,446 (11) 94.94 (91.11-97.74)  1,271 (5) 98.26 (95.56-99.73)  0.093 (1.679) 

Non-fermenters 686 (10) 92.82 (85.28-97.82)  1,036 (9) 91.22 (81.99-97.36)  0.753 (0.314) 

        

Subanalysis on 
 direct comparison studies        

 
CI: confidence interval 
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Table S3. Results of the multivariate meta-regression on the occasions, where it was deemed necessary (two or more significant variables 
at the univariate analysis) 
 

 Phoenix  Vitek 2  
GENUS LEVEL   
   
Subanalysis on gram negative bacteria   
   
Comparator method 
(molecular versus conventional) non applicable p=0.004 

Glucose fermentation 
(fermenters versus non-fermenters) non applicable p=0.015 

   
SPECIES LEVEL   
   
Subanalysis on gram positive bacteria   
   
Comparator method 
(molecular versus conventional) p<0.001 p=0.023 
Staphylococcus spp 
(S. aureus versus coagulase-negative staphylococci) p<0.001 p=0.524 
   
Subanalysis on gram negative bacteria   
   
Comparator method 
(molecular versus conventional) non applicable p<0.001 

Glucose fermentation 
(fermenters versus non-fermenters) non applicable p=0.003 

   
SPECIES LEVEL (alternative analysis)   
   
Subanalysis on gram negative bacteria   
   
Comparator method 
(molecular versus conventional) non applicable p<0.001 
Glucose fermentation 
(fermenters versus non-fermenters) non applicable p=0.023 
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Table S4. Between–study heterogeneity (I2 measure and p value) and publication bias (methods of Begg, Egger, and Thompson&Sharp) 
for the meta-analysis at the genus level 
 

GENUS LEVEL 
Phoenix Vitek 2 

I2 (%), p value publication bias p value  
(Begg, Egger, Thompson&Sharp) I2 (%), p value publication bias p value  

(Begg, Egger, Thompson&Sharp) 
Overall analysis 87.1, <0.001 0.123, 0.233, 0.054 88.3, <0.001 0.060, 0.113, 0.063 

     

Comparator method     

Molecular 47.8, 0.074 0.879, 0.748, 0.852 92.0, <0.001 >0.999, 0.882, 0.463 

Conventional 89.5, <0.001 0.207, 0.791, 0.134 71.7, <0.001 0.251, 0.248, 0.468 

     

Gram stain     

Positive 79.0, <0.001 0.102, 0.019, 0.024 89.8, <0.001 0.989, 0.711, 0.857 

Negative 85.1, <0.001 0.350, 0.970, 0.164 87.9, <0.001 0.039, 0.063, 0.030 

     

Subanalysis on 
gram positive bacteria     

     

Comparator method     

molecular 12.4, 0.331 >0.999, 0.936, 0.994 95.0, <0.001 >0.999, 0.653, 0.633 

conventional 80.6, <0.001 0.213, 0.094, 0.100 83.6, <0.001 0.806, 0.873, 0.797 

     

Staphylococcus spp     

Staphylococcus aureus 0.0, 0.983 <0.001, <0.001, 0.209 0.0, 0.820 0.296, 0.003, 0.642 

coagulase-negative staphylococci 44.5, 0.082 0.266, 0.292, 0.436 0.0, 0.998 0.089, <0.001, NC 

     

Enterococcus spp 70.4, 0.001 0.035, 0.194, 0.190 0.0, 0.954 0.296, <0.001, 0.811 

     

Streptococcus spp 27.4, 0.219 >0.999, 0.973, 0.731 87.6, <0.001 0.462, 0.907, 0.780 
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Subanalysis on 
gram negative bacteria     

     

Comparator method     

molecular 74.9, 0.019 >0.999, 0.539, 0.593 87.4, <0.001 >0.999, 0.915, 0.690 

conventional 86.2, <0.001 0.902, 0.144, 0.288 57.7, 0.051 0.221, 0.036, 0.069 

     

Glucose fermentation     

Fermenters 82.1, <0.001 0.251, 0.400, 0.735 0.0, 0.598 0.308, 0.367, 0.477 

Non-fermenters 30.1, 0.198 >0.999, 0.948, 0.810 84.9, <0.001 0.368, 0.280, 0.153 

     

Subanalysis on 
direct comparison studies 0.0, 0.377 >0.999, 0.369, 0.450 68.2, 0.043 >0.999, 0.282, 0.297 

 

NC: not calculable 
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Table S5. Between–study heterogeneity (I2 measure and p value) and publication bias (methods of Begg, Egger, and Thompson&Sharp) 
for the meta-analysis at the species level (including the alternative analysis conducted for Vitek 2 system) 
 

SPECIES LEVEL 
Phoenix Vitek 2 Vitek 2 (alternative analysis) 

I2 (%), p value publication bias p value 
(Begg, Egger, Thompson&Sharp) I2 (%), p value publication bias p value 

(Begg, Egger, Thompson&Sharp) I2 (%), p value publication bias p value 
(Begg, Egger, Thompson&Sharp) 

Overall 94.1, <0.001 0.024, 0.041, 0.162 95.3, <0.001 0.073, 0.004, 0.009 94.8, <0.001 0.030, 0.014, 0.014 

       

Comparator method       

molecular  85.6, <0.001 0.402, 0.558, 0.469 92.3, <0.001 0.917, 0.654, 0.601 89.7, <0.001 >0.999, 0.891, 0.979 

conventional  91.0, <0.001 0.229, 0.677, 0.218 73.7, <0.001 0.283, 0.299, 0.197 81.6, <0.001 0.858, 0.613, 0.342 

       

Gram stain       

Positive 93.0, <0.001  0.211, 0.102, 0.195 93.0, <0.001 0.466, 0.276, 0.315 91.4, <0.001 0.476, 0.533, 0.326 

Negative 93.8, <0.001  0.137, 0.268, 0.034 96.2, <0.001 0.181, 0.049, 0.041 95.9, <0.001 0.065, 0.012, 0.011 

       

Subanalysis on 
gram positive bacteria       

       

Comparator method       

molecular  86.5, <0.001 0.462, 0.637, 0.603 88.9, <0.001 0.462, 0.382, 0.330 84.8, <0.001 0.462, 0.640, 0.514 

conventional  86.8, <0.001 0.360, 0.239, 0.306 80.0, <0.001 >0.999, 0.848, 0.772 84.0, <0.001 >0.999, 0.839, 0.575 

       

Staphylococcus spp       

Staphylococcus aureus 0.0, 0.983 <0.001, <0.001, 0.209 0.0, 0.533 0.734, 0.443, 0.496 0.0, 0.533 0.734, 0.443, 0.496 

coagulase-negative 
staphylococci 91.4, <0.001 0.754, 0.678, 0.606 88.7, <0.001 0.230, 0.038, 0.141 71.5, 0.002 0.368, 0.081, 0.161 

       

Enterococcus spp 72.5, <0.001 0.175, 0.244, 0.182 55.7, 0.079 >0.999, 0.827, 0.952 45.6, 0.138 0.089, 0.201, 0.201 

       

Streptococcus spp 57.7, 0.028  >0.999, 0.902, 0.773 93.6, <0.001 0.260, 0.405, 0.623 90.8, <0.001 >0.999, 0.628, 0.688 
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Subanalysis on 
gram negative bacteria       

       

Comparator method       

molecular  86.9, <0.001 0.089, 0.175, 0.159 93.4, <0.001 0.734, 0.568, 0.535 83.4, <0.001 0.734, 0.611, 0.590 

conventional  91.3, <0.001 >0.999, 0.505, 0.893 56.8, 0.041 0.707, 0.153, 0.194 70.5, 0.005 0.260, 0.049, 0.061 

       

Glucose fermentation       

Fermenters 92.6, <0.001 0.276, 0.928, 0.247 83.3, <0.001 0.462, 0.416, 0.420 86.5, <0.001 0.221, 0.237, 0.261 

Non-fermenters 90.2, <0.001 0.592, 0.637, 0.291 56.8, 0.041 0.076, 0.352, 0.601 94.8, <0.001 0.175, 0.261, 0.334 

       

Subanalyis on 
direct comparison studies 92.2, <0.001 0.734, 0.348, 0.345 92.1, <0.001 0.734, 0.824, 0.982  0.734, 0.824, 0.982 
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Table S6: Results of the meta-analysis at the genus level, when all studies (either using colorimetric or fluorescent cards) for Vitek 2 are 
deemed eligible 
 

GENUS LEVEL 
Phoenix Vitek 2 p between systems 

(z-value) number of isolates 
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

number of isolates 
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

Overall analysis 4,763 (21) 97.70 (96.22-98.81)  8,318 (36) 95.20 (93.18-96.91)  0.092 (1.690)* 

        

Comparator method   0.013 (2.481)   0.225 (1.214)  

Molecular 387 (7) 94.56 (90.82-97.39)  1,001 (15) 93.45 (88.58-97.04)  0.548 (0.600)* 

Conventional 4,376 (14) 98.44 (97.04-99.40)  7,317 (21) 96.18 (93.98-97.90)  0.045 (2.006) 

        

Reading technology      0.004 (2.870)  

Fluorescent non applicable   4,784 (19) 92.29 (88.26-95.54)  0.002 (3.121)† 

Colorimetric non applicable   3,423 (15) 97.59 (95.76-98.92)  0.919 (0.102)† 

        

Gram stain   0.258 (1.131)   0.403 (0.837)  

Positive 2,626 (15) 98.32 (96.96-99.30)  2,730 (21) 96.06 (93.38-98.07)  0.166 (1.390)* 

Negative 2,588 (11) 97.13 (95.10-98.64)  5,750 (20) 94.54 (91.56-96.89)  0.105 (1.619) 

        

Subanalysis on 
gram positive bacteria        

        

Comparator method   0.024 (2.260)   0.843 (0.198)  

Molecular 193 (4) 95.52 (91.83-98.13)  598 (9) 95.78 (90.65-98.95)  0.921 (0.988) 

Conventional 2,433 (11) 98.81 (97.55-99.63)  2,132 (12) 96.29 (92.90-98.62)  0.066 (1.840) 

        

Reading technology      0.044 (2.015)  

Fluorescent non applicable   1,096 (11) 92.79 (86.32-97.32)  0.017 (2.837)‡ 

Colorimetric non applicable   1,523 (8) 98.22 (95.48-99.72)  0.933 (0.084)‡ 
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Staphylococcus spp   0.053 (1.932)   0.171 (1.369)  

Staphylococcus aureus 791 (9) 99.78 (99.33-99.98)  349 (8) 99.57 (98.62-99.98)  0.552 (0.595) 

coagulase-negative staphylococci 670 (8) 98.70 (97.03-99.70)  824 (9) 98.64 (97.19-99.57)  0.905 (0.063) 

        

Enterococcus spp 526 (8) 98.27 (95.39-99,78)  542 (8) 95.96 (87.90-99.76)  0.430 (0.790) 

        

Streptococcus spp 778 (7) 96.70 (94.83-98.14)  1,234 (9) 94.70 (91.31-97.31)  0.235 (1.189) 

        

Subanalysis on 
gram negative bacteria        

        

Comparator method   0.077 (1.769)   0.044 (2.013)  

Molecular 192 (3) 92.40 (83.24-98.14)  403 (7) 88.70 (79.10-95.64)  0.522 (0.641) 

Conventional 2,396 (8) 98.02 (96.16-99.27)  5,347 (13) 96.37 (93.57-98.38)  0.246 (1.161) 

        

Reading technology      0.052 (1.947)  

Fluorescent non applicable   3,850 (12) 92.48 (87.54-96.25)  0.033 (2.137)§ 

Colorimetric non applicable   1,900 (8) 97.16 (94.37-99.04)  0.982 (0.022)§ 

        

Glucose fermentation   0.811 (0.239)   0.008 (2.636)  

Fermenters 1,907 (9) 97.62 (95.56-99.05)  3,987 (12) 98.35 (97.26-99.16)  0.456 (0.746) 

Non-fermenters 353 (7) 97.93 (95.70-99.36)  1,756 (18) 93.28 (87.96-97.13)  0.039 (2.061) 

        

Subanalysis on 
direct comparison studies 661 (7) 95.20 (91.39-97.93)  661 (7) 92.58 (82.33-98.63)  0.540 (0.613) 

 
CI : confidence interval, *p values derived from bivariate meta-analysis as more than five studies were direct comparisons, †values obtained 
after comparison with Phoenix overall correct identification rate, ‡values obtained after comparison with Phoenix correct identification rate for 
gram positive bacteria, §values obtained after comparison with Phoenix correct identification rate for gram negative bacteria 
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Table S7: Results of the meta-analysis at the species level, when all studies (either using colorimetric or fluorescent cards) for Vitek 2 
are deemed eligible 

SPECIES LEVEL 
Phoenix Vitek 2 p between 

systems 
(z-value) 

number of isolates 
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

number of isolates 
(number of studies) 

correct identification rate 
(95% CI) 

p within system 
(z-value) 

Overall analysis 6,635 (29) 92.51 (89.54-94.99)  11,223 (50) 82.90 (78.94-86.56)  0.002 (3.130)* 

        

Comparator method   0.00001 (4.358)   0.010 (2.585)  

Molecular 697 (9) 80.07 (70.94-87.80)  1,581 (21) 76.36 (68.83-83.09)  0.556 (0.590)* 

Conventional 5,938 (20) 95.76 (93.84-97.36)  9,642 (29) 86.87 (82.49-90.68)  0.00002 (4.281) 

        

Reading technology      0.003 (2.961)  

Fluorescent non applicable   6,637 (28) 77.83 (71.89-83.20)  0.001 (4.874)† 

Colorimetric non applicable   4,363 (19) 88.77 (83.91-92.82)  0.149 (1.442)† 

        

Gram stain   0.652 (0.451)   0.603 (0.521)  

Positive 3,152 (18) 93.60 (89.82-96.55)  4,160 (29) 84.63 (80.27-88.54)  0.007 (2.720)* 

Negative 3,481 (16) 92.45 (88.38-95.68)  7,063 (28) 82.79 (76.82-88.03)  0.065 (1.850)* 

        

Subanalysis on 
gram positive bacteria        

        

Comparator method   0.003 (2.989)   0.148 (1.448)  

molecular 418 (5) 82.45 (69.94-92.11)  958 (12) 80.94 (73.54-87.37)  0.824 (0.222) 

conventional 2,734 (13) 96.35 (94.06-98.11)  3,202 (17) 87.00 (81.99-91.28)  0.00008 (3.933) 

        

Reading technology      0.020 (2.335)  

fluorescent non applicable   1,993 (16) 80.47 (73.63-86.53)  0.0002 (3.701)‡ 

colorimetric non applicable   2,056 (11) 90.18 (84.71-94.56)  0.253 (1.142)‡ 

        

Staphylococcus spp   <0.00001 (4.565)   0.122 (1.545)  
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CI: confidence interval, *p values derived from bivariate meta-analysis more than five studies were direct comparisons, †values obtained after 
comparison with Phoenix overall correct identification rate, ‡values obtained after comparison with Phoenix correct identification rate for gram 
positive bacteria, §values obtained after comparison with Phoenix correct identification rate for gram negative bacteria  

Staphylococcus aureus 791 (9) 99.78 (99.33-99.98)  516 (11) 93.45 (85.67-98.32)  0.002 (3.105) 

coagulase-negative 
staphylococci 895 (9) 88.42 (79.38-95.12)  1,470 (15) 86.63 (81.60-90.97)  0.710 (0.372) 

Staphylococcus aureus 
molecular studies only (post 
hoc subanalysis) 

35 (2) 99.05 (93.33-99.57)  131 (5) 83.65 (55.15-99.03)  0.080 (1.748) 

        

Enterococcus spp 570 (9) 96.91 (93.38-99.13)  703 (11) 87.34 (78.49-94.10)  0.011 (2.528) 

        

Streptococcus spp 778 (7) 93.18 (89.57-96.04)  1,412 (11) 82.79 (74.55-89.66)  0.007 (2.682) 

        

Subanalysis on 
gram negative bacteria        

        

Comparator method   0.001 (3.236)   0.015 (2.439)  

molecular 277 (4) 76.91 (61.90-89.05)  623 (10) 71.08 (57.09-83.28)  0.553 (0.593) 

conventional 3,204 (12) 95.54 (92.74-97.70)  6,440 (18) 87.74 (81.72-92.66)  0.006 (2.755) 

        

Reading technology      0.043 (2.025)  

fluorescent non applicable   4,644 (17) 77.49 (69.20-84.78)  0.0002 (3.632)§ 

colorimetric non applicable   2,307 (10) 88.58 (80.70-94.61)  0.317 (1.001)§ 

        

Glucose fermentation   0.546 (0.604)   0.0003 (3.605)  

Fermenters 2,446 (11) 94.94 (91.11-97.74)  4,594 (15) 93.65 (90.53-96.20)  0.567 (0.573) 

Non-fermenters 686 (10) 92.82 (85.28-97.82)  2,462 (25) 78.20 (68.42-86.63)  0.011 (2.538) 

        

Subanalysis on 
direct comparison studies 1,388 (11) 87.54 (79.67-93.70)  1,388 (11) 87.52 (71.22-91.45)  0.422 (0.8031) 
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SUPPLEMENTAL FIGURES 
Figure S1. Selection of eligible articles 
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Figure S2. Meta-regression plots for Phoenix The plots depict the modifying effect mediated by the proportion of Staphylococcus aureus and 
coagulase-negative staphylococci upon genus and species level correct identification rates by Phoenix system. The circle sizes represent the 
inverse of each within-study variance. 
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Figure S3. Begg’s funnel plots depicting the publication bias for Phoenix system (overall analysis) 
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Figure S4. Begg’s funnel plots depicting the publication bias for Vitek 2 system (overall analysis) 
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