
ȹɟ. KɤŰůɎəɖȷɜŰɘɔɧɜɖ

ɄŬɗɞɚɧɔɞɠ ïȺˊɘɛŮɚɐŰɟɘŬ ȸô

ȹôɄŬɜŮˊɘůŰɖɛɘŬəɐ ɄŬɗɞɚɞɔɘəɐȾɚɘɜɘəɐ

ȽŬŰɟɘəɐ Ɇɢɞɚɐ ɄŬɜ/ɛɑɞɡȷɗɖɜɩɜ



ȹɃɀȼ
·ȹŬəŰɨɚɘɞɠ ŬɛɘɜɞəɡəɚɘŰɧɚɖɠ: ɗŮŰɘəɧ 
űɞɟŰɑɞ

·6ɛŮɚɐɠ ŭŬəŰɨɚɘɞɠ ɛŮ 
ɡˊɞəŬŰɎůŰŬŰŬ Ŭɛɘɜɞ-ɞɛɎŭɤɜ

·ȷɛɘɜɞɔɚɡəɞůɑŭɖ: ɔɚɡəɞůɘŭɘəɞɑ 
ŭŮůɛɞɑ ɛŮŰŬɝɨ ŭŬəŰɡɚɑɞɡ 
ŬɛɘɜɞəɡəɚɘŰɧɚɖɠ əŬɘ ŭɨɞ ɐ 
ˊŮɟɘůůɞŰɏɟɤɜ ůŬəɢɎɟɤɜ ɛŮ ɐ 
ɢɤɟɑɠ Ŭɛɘɜɞ-ɞɛɎŭŬ





ɃɜɞɛŬ Ʉɖɔɐ ȺŰɞɠ
ɆŰɟŮˊŰɞɛɡəɑɜɖStreptomyces griseus 1943
ɁŮɞɛɡəɑɜɖ Streptomyces fradiae

1949
ȾŬɜŬɛɡəɑɜɖStreptomyces  

kanamyceticus 1957
ũŮɜŰŬɛɘəɑɜɖMicromonospora 

purpurea 1963
ɇɞɛˊɟŬɛɡəɑɜɖStreptomyces

tenebrarius 1967
ɆɘůɞɛɘəɑɜɖMicromonospora 

inyoensis 1970
ȷɛɘəŬůɑɜɖ ȼɛɘůɡɜɗŮŰɘəɧ 

ˊŬɟɎɔɤɔɞ 

əŬɜŬɛɡəɑɜɖɠ ȷ

1972

ɁŮŰɘɚɛɘəɑɜɖȼɛɘůɡɜɗŮŰɘəɧ 
ˊŬɟɎɔɤɔɞ ůɘůɞɛɡəɑɜɖɠ1975

ȽůŮˊŬɛɘůɑɜɖȼɛɘůɡɜɗŮŰɘəɧ 
ˊŬɟɎɔɤɔɞ ɔŮɜŰŬɛɘəɑɜɖɠ 

ȸ

1990

ɖɛɘůɡɜɗŮ

Űɘəɏɠ

ɀɘəɟɞɓɘɞəŰɧɜŬ 





ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïȷɁɇȽɀȽȾɅɃȸȽȷȾȼ ȹɅȷɆȼ

1. ɆɨɜŭŮůɖ ɛŮ (-) űɞɟŰɘůɛɏɜŬ ɛɧɟɘŬ Űɞɡ əɡŰŰŬɟɘəɞɨ 

ŰɞɘɢɩɛŬŰɞɠ (ˊŬɗɖŰɘəɐ ŭɘɎɢɡůɖ-ŭŮɜ ŬˊŬɘŰŮɑ 

ŮɜɏɟɔŮɘŬ)

2. ȺɝŬɟŰɩɛŮɜɖ Ŭˊɧ ŮɜɏɟɔŮɘŬ ɓɟŬŭŮɑŬ Ůɑůɞŭɞɠ ůŰɞ 

əɨŰŰŬɟɞ - ůɨɜŭŮůɖ ɛŮ əɡŰŰŬɟɞˊɚŬůɛŬŰɘəɞɨɠ 

ůɢɖɛŬŰɘůɛɞɨɠ əŬɘ ŬɜŬˊɜŮɡůŰɘəɏɠ əɘɜɧɜŮɠ (ŬˊŬɘŰŮɑ 

ŮɜɏɟɔŮɘŬ)

3. ɇŬɢŮɑŬ űɎůɖ Ůɘůɧŭɞɡ (ůɨɜŭŮůɖ ɛŮ 

əɡŰŰŬɟɞˊɚŬůɛŬŰɘəɐ ɛŮɛɓɟɎɜɖ) (ŬˊŬɘŰŮɑ ŮɜɏɟɔŮɘŬ 

ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ əŬŰŬɜɎɚɤůɖ ɞɝɡɔɧɜɞɡ-ŬɜɎɔəɖ 

ŬŮɟɞɓɑɤɜ ůɡɜɗɖəɩɜ)

ȷ. ȹɘŬŭɘəŬůɑŬ Ůɘůɧŭɞɡ ůŰɞ ɛɘəɟɞɓɘŬəɧ əɨŰŰŬɟɞ



ȺȽɆɃȹɃɆ ɆɇɃ ȸȷȾɇȼɅȽȷȾɃ ȾɈɇɇȷɅɃ(1)



ȺȽɆɃȹɃɆ ɆɇɃ ȸȷȾɇȼɅȽȷȾɃ 

ȾɈɇɇȷɅɃ (2)

·ȹɑɞŭɞɠŬˊɧŰɖɜəɡŰŰŬɟɘəɐɛŮɓɟɎɜɖɛŮ

ŮɜŮɟɔɧɛŮŰŬűɞɟɎŬˊɧŬɟɜɖŰɘəɧ

ŭɡɜŬɛɘəɧˊɞɡŭɖɛɘɞɡɟɔŮɑŰŬɘŬˊɧŰɖɜ

ŬŮɟɧɓɘɞŬɜŬˊɜɞɐ

·ȹȺɁ ŭɞɡɜůŮŬɜŬŮɟɧɓɘŬ

Gilbert DN. Principles & Practice of Infectious 

Diseases 5th Ed. 2000



ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïȷɁɇȽɀȽȾɅɃȸȽȷȾȼ ȹɅȷɆȼ

ȹɘŬŰŬɟŬɢɐ ɛŮŰɎűɟŬůɖɠ mRNA - ŬˊɞůɨɜŭŮůɖ 
ɟɘɓɞůɤɛɎŰɤɜ Ŭˊɧ mRNA

ȹɘŬŰŬɟŬɢɐ ˊɟɤŰŮɥɜɞůɨɜɗŮůɖɠ - ˊŬɟŬɔɤɔɐ 
ɚŬɜɗŬůɛɏɜɖɠ ˊɟɤŰŮɥɜɖɠ

ȹɡůɚŮɘŰɞɡɟɔɑŬ əɡŰŰŬɟɘəɐɠ ɛŮɛɓɟɎɜɖɠ (ŭɘŬűɡɔɐ ɁŬ, 
Ⱦ, Ŭɛɘɜɞɝɏɤɜ) 

ȸ. ɆɨɜŭŮůɖ ɛŮ Űɖɜ ɡˊɞɛɞɜɎŭŬ 30S Űɤɜ ɟɘɓɞůɤɛɎŰɤɜ

ŪȷɁȷɇɃɆ ȾɈɇɇȷɅɃɈ





ɀȼɉȷɁȽɆɀɃɆ ȹɅȷɆȼɆ: 

ȸȷȾɇȼɅȽɃȾɇɃɁȷ ȷɁɇȽɀȽȾɅɃȸȽȷȾȷ



The basic principle of an MIC test
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ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïȷɁɇȽɀȽȾɅɃȸȽȷȾɃ ūȷɆɀȷ

E. coli

Proteus mirabilis                                   

Ⱦlebsiella sp

Enterobacter sp

Morganella sp

Citrobacter sp

Serratia sp

Salmonella sp

Providencia sp

Aeromonas sp

Acinetobacter sp

Pseudomonas sp

ȼ.influenzae

Gram(-) ŬŮɟɧɓɘŬ (ɓŬəŰɖɟɑŭɘŬ əŬɘ əɧəəɞɘ)

Neisseria gonorrhoea

Neisseria meningitidis

Yersinia pestis

Brucella sp.

Francicella tularensis

ɃɉȽ ȷɁȷȺɅɃȸȽȷ



ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïȷɁɇȽɀȽȾɅɃȸȽȷȾɃ ūȷɆɀȷ

Gram (+) əɧəəɞɘ: ůŰŬűɡɚɧəɞəəɞɘ

ŮɜŰŮɟɧəɞəəɞɘ(ɀȺ)

ůŰɟŮˊŰɧəɞəəɞɘ

ǥȊŮɸŬȍȇǾȎ ŭȍŬůŰȆȇȕŰȄȎ 
ȉȌȊȌȅŮȍŬɸŮǿŬȎ-

ŬȊǼɸŰȏȋȄ ŬȊŰȌȐǾȎ ȏɸȕ 
ŬȂȒȂǾ

ȹɟŬůŰɘəɧŰɖɠ 

ɡˊɧ 

ˊɟɞɦˊɞɗɏůŮɘɠ

ȷȿȿȷ ɄȷŪɃũɃɁȷ

Ç ɀɡəɞɓŬəŰɖɟɑŭɘŬ

M. tuberculosis:   ɆŰɟŮˊŰɞɛɡəɑɜɖ,ȾŬɜŬɛɡəɑɜɖ, ȷɛɘəŬůɑɜɖ

M. avium-intracellulare :  ȷɛɘəŬůɑɜɖ

Ç ɄŬɟɎůɘŰŬ

Ⱥntamoeba histolytica ɄŬɟɞɛɞɛɡəɑɜɖ

Cryptosporidium parvum





ȸȷȾɇȼɅȽɃȾɇɃɁɃɆ ȹɅȷɆȼ

·ɇŬɢŮɑŬ

·ȹɞůɞŮɝŬɟŰɩɛŮɜɖ

·ɆɡɜɏɟɔŮɘŬ ɛŮ ɓ-ɚŬəŰɎɛŮɠ

Giamarellos-Bourboulis et al. 

Diagn Microbiol Infect Dis 1997, 29: 81



ūȷɅɀȷȾɃȾȽɁȼɇȽȾȼ (1)

·ɉɞɟɖɔɞɨɜŰŬɘIV, IM

·ȹɟŬůŰɘəɏɠůŮpH: 6.5-8.0

·ɉŬɛɖɚɐ ůɨɜŭŮůɖ ɛŮ ɚŮɡəɩɛŬŰŬ (10%)

·ȿɧɔɤűɞɟŰɑɞɡŭŮŭɘɏɟɢɞɜŰŬɘůŰŬ

ŭɨůəɞɚŬŭɘŬɛŮɟɑůɛŬŰŬ

·ȷˊɞɓɞɚɐ90% ůŰŬɞɨɟŬ, 30% ůŰɖɢɞɚɐ



ūȷɅɀȷȾɃȾȽɁȼɇȽȾȼ (2)

·ɇɟŮɘɠűɎůŮɘɠ

·1ɖ: ɛŮŰɎIV ɏɔɢɡůɖŭɘɎɟəŮɘŬɠ15-30min, 

peak ůŮɛɘɎɩɟŬ

·2ɖ: ɛŮŰŬűɞɟɎŬˊɧŰɞɜɞɟɧůŰɞɡɠɘůŰɞɨɠ

t1/2: 3-3.5h

·3ɖ: Ŭˊɞɓɞɚɐ ůŰɞɡɠ ɜŮűɟɞɨɠ



ūȷɅɀȷȾɃȾȽɁȼɇȽȾȺɆ/ūȷɅɀȷȾɃȹɈɁȷɀȽȾȺɆ 

ɆɈɆɉȺɇȽɆȺȽɆ

ɆɡɔəɏɜŰɟɤůɖ ɞɟɞɨ

ɉɟɧɜɞɠ(ɩɟŮɠ)

MIC 

ÅȸŬəŰɖɟɘɞəŰɧɜɞɠ ŭɟɎůɖ 

ŮɝŬɟŰɩɛŮɜɖ Ŭˊɧ Űɖ 

ůɡɔəɏɜŰɟɤůɖ

ÅɀɏɔɘůŰɖ ɧŰŬɜ Cmax/MIC: 8-10:1

ÅɀɏɔɘůŰɖ ɧŰŬɜ ¬AUC/MIC

Turnidge J. Infect Dis Clin Nor Amer 2003;17: 503



ɄɅɃɆɃɉȼ
·ȹɘŬűɞɟŮŰɘəŬ breakpoints EUCAST CLSI

·ȷmikacin 8 versus 16mg/l

·Gentamicin 2 versus 4mg/l

·ȹɡůəɞɚɑŬ ˊɟɧɓɚŮɣɖɠ PK/PD əŬɘ ŮˊɑŰŮɡɝɖɠ 

ɗŮɟŬˊŮɡŰɘəɩɜ ůŰɧɢɤɜ ůŰɞ ˊɚɎůɛŬ

Karaiskos I., et al.Front Public Health. 2019;11;7:151



Post-antibiotic effect (ɛŮŰŬɜŰɘɓɘɞŰɘəɐ ŮˊɑŭɟŬůɖ)

ȾŬŰŬůŰɞɚɐ ɛɘəɟɞɓɘŬəɐɠ ŬɜɎˊŰɡɝɖɠ ɛŮŰɎ 

ŬɜŰɘɛɘəɟɞɓɘŬəɐ ɏəɗŮůɖ

1-3 ɩɟŮɠ  ɔɘŬ P. aeruginosa,

0.9 ï2.0 ɩɟŮɠ ɔɘŬ ŮɜŰŮɟɞɓŬəŰɖɟɘŬəɎ  

ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïūȷɅɀȷȾɃȹɈɁȷɀȽȾȼ

ÇɆɡɜŮɟɔɘəɐ ŭɟɎůɖ ɛŮ ŬɜŰɘɛɘəɟɞɓɘŬəɎ ˊɞɡ ŭɟɞɡɜ ůŰɞ 

əɡŰŰŬɟɘəɧ ŰɞɑɢɤɛŬ ɧˊɤɠ ɞɘ ɓ-ɚŬəŰɎɛŮɠ (= Ƀ ɟɡɗɛɧɠ 

ɗŬɜɎŰɤůɖɠ Űɤɜ ŭɨɞ ŬɜŰɘɛɘəɟɞɓɘŬəɩɜ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ Űɞɜ ŬɜŬɛŮɜɧɛŮɜɞ Ŭˊɧ əɎɗŮ ɏɜŬ 

ɝŮɢɤɟɘůŰɎ )

ÇȷɜŰŬɔɤɜɘůɛɧɠ ɛŮ ɓŬəŰɖɟɘoůŰŬŰɘəɎ (ŰŮŰɟŬəɡəɚɑɜɖ, 

ɢɚɤɟŬɛűŮɜɘəɧɚɖ)

ɆɡɜɏɟɔŮɘŬ -ŬɜŰŬɔɤɜɘůɛɧɠ



ɉŬɛɖɚɐ ˊɟɤŰŮɥɜɞůɨɜŭŮůɖ(10%)

Ɉɣɖɚɐ ɡŭŬŰɞŭɘŬɚɡŰɧŰɖŰŬ (ȾŬŰŬɜɞɛɐ əɡɟɑɤɠ ůŰɞɜ ŮɜŭŬɔɔŮɘŬəɧ 

əŬɘ ŭɘɎɛŮůɞ ɢɩɟɞ)

ȹŮɜ ŬˊɞɟɟɞűɞɨɜŰŬɘ Ŭˊɧ Űɞ ůŰɧɛŬ 

ȹŮɜ ɛŮŰŬɓɞɚɑɕɞɜŰŬɘ. ȷˊŮəəɟɑɜɞɜŰŬɘ ŬɜŬɚɚɞɑɤŰŮɠ Ŭˊɧ Űɞɡɠ 

ɜŮűɟɞɨɠ

ȹŮɜ ɏɢɞɡɜ əŬɚɐ ŭɘŮɑůŭɡůɖ ůŮ ŭɨůəɞɚŬ ŭɘŬɛŮɟɑůɛŬŰŬ

ȹŮɜ ŭɘɏɟɢɞɜŰŬɘ Űɞɜ ŬɘɛŬŰŮɔəŮűŬɚɘəɧ űɟŬɔɛɧ

ȹɘɏɟɢɞɜŰŬɘ Űɞɜ ˊɚŬəɞɨɜŰŬ (ŬɗɟɞɑɕɞɜŰŬɘ ůŰɞ ŬɛɜɘŬəɧ ɡɔɟɧ əŬɘ Űɞ 

ˊɚɎůɛŬ Űɞɡ Ůɛɓɟɨɞɡ)

Ⱥˊɑ ɉɁȷ, ɛŮɔɎɚɖ ˊŬɟɎŰŬůɖ ɢɟɧɜɞɡ ɖɛɘůŮɑŬɠ ɕɤɐɠ əŬɘ ŬɜɎɔəɖ 

Űɟɞˊɞˊɞɑɖůɖɠ ŭɧůɖɠ

ȷˊɞɛŬəɟɨɜɞɜŰŬɘ ɛŮ Űɖɜ ŬɘɛɞəɎɗŬɟůɖ

ȷŭɟŬɜɞˊɞɘɞɨɜŰŬɘ Ŭɜ ɢɞɟɖɔɞɨɜŰŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɘɠ ɓ-ɚŬəŰɎɛŮɠ 

ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïūȷɅɀȷȾɃȾȽɁȼɇȽȾȺɆ ȽȹȽɃɇȼɇȺɆ



ɄŰɤɢɐ ŭɘŬˊŮɟŬŰɧŰɖŰŬ ɓɘɞɚɞɔɘəɩɜ ɛŮɛɓɟŬɜɩɜ

(ŮəŰɧɠ ɜŮűɟɘəɩɜ ůɤɚɖɜŬɟɑɤɜ əŬɘ əɡŰŰɎɟɤɜ ɏůɤ ɤŰɧɠ)

ɉŬɛɖɚɐ ůɡɔəɏɜŰɟɤůɖ ůŮ ɓɟɞɔɢɘəɏɠ ŮəəɟɑůŮɘɠ-ˊŰɨŮɚŬ

(Ɉɣɖɚɐ ɛŮ ŬŮɟɧɚɡɛŬ)

ɉŬɛɖɚɐ ŭɘŬˊŮɟŬŰɧŰɖŰŬ ɛɖɜɘɔɔɞ- əŬɘ ŬɘɛŬŰɞŮɔəŮűŬɚɘəɞɨ űɟŬɔɛɞɨ

(Ɉɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ɛŮŰɎ ŮɜŭɞɟŬɢɘŬɑŬ ɐ ŮɜŭɞəɞɘɚɘŬəɐ 

ɏɔɢɡůɖ)

Ɉɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ůŰŬ ɞɨɟŬ

(25-100 ĬůɡɔəɏɜŰɟɤůɖ ˊɚɎůɛŬŰɞɠ)

ȾŬɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ůŮ Ŭɟɗɟɘəɧ ɡɔɟɧ

ɃɉȽ ŮˊŬɟəŮɘɠ ůɡɔəŮɜŰɟɤůŮɘɠ ůŰŬ ɞůŰɎ

30% ŬɜŰɘůŰɞɑɢɞɡ ůɡɔəɏɜŰɟɤůɖɠ ˊɚɎůɛŬŰɞɠ ůŰŬ ɢɞɚɖűɧɟŬ

40% ŬɜŰɘůŰɞɑɢɞɡ ůɡɔəɏɜŰɟɤůɖɠ ˊɚɎůɛŬŰɞɠ ůŰɞ ɡŭŬŰɞŮɘŭɏɠ ɡɔɟɧ

ŭŮɜ ŬɗɟɞɑɕɞɜŰŬɘ ůŰɞɜ ˊɟɞůŰɎŰɖ əŬɘ ůŰɞɜ ůɑŮɚɞ

ȷɀȽɁɃũȿɈȾɃɆȽȹȺɆ ïūȷɅɀȷȾɃȾȽɁȼɇȽȾȺɆ ȽȹȽɃɇȼɇȺɆ



ɀȼɉȷɁȽɆɀɃȽ ȷɁɇɃɉȼɆ

·ɀŮɘɤɛɏɜɖ ŭɘŬˊŮɟŬŰɧŰɖŰŬ Ŭˊɧ Űɞ 
əɡŰŰŬɟɘəɧ ŰɞɑɢɤɛŬ

·ɇɟɞˊɞˊɞɑɖůɖ ůŰɞ ůɖɛŮɑɞ ŭɟɎůɖɠ (ˊɢ 
ɛŮŰɎɚɚŬɝɖ 16rRNA)

·Ⱥɜɕɡɛɘəɐ Űɟɞˊɞˊɞɑɖůɖ (ˊɚŬůɛɑŭɘŬ) 

VȷŭŮɜɡɚɑɤůɖ

VȷəŮŰɡɚɑɤůɖ

Vūɤůűɞɟɡɚɑɤůɖ



ȷɜŰɞɢɐ Űɤɜ ŮɜŰŮɟɞəɧəəɤɜ ůŰɘɠ 

ŬɛɘɜɞɔɚɡəɞůɑŭŮɠ

ÁȺɜŭɞɔŮɜɐɠ ŬɜŰɞɢɐ ïŬɜŬŮɟɧɓɘɞɠ ɛŮŰŬɓɞɚɘůɛɧɠ 
ŮɜŰŮɟɞəɧəəɤɜ

ÁMIC: 4-256 ɛg/ml

ÁɆɡɜɏɟɔŮɘŬ ɛŮ ɢɖɛŮɘɞɗŮɟŬˊŮɡŰɘəɎ ˊɞɡ ŭɟɞɡɜ ůŰɞ əɡŰŰŬɟɘəɧ 
ŰɞɑɢɤɛŬ (Ŭɛˊɘəɘɚɚɑɜɖ, ɔɚɡəɞˊŮˊŰɑŭɘŬ)

Ɉɣɖɚɐ ŬɜŰɞɢɐ ůŰɞɡɠ ŮɜŰŮɟɞəɧəəɞɡɠ

Áɇɟɞˊɞˊɞɑɖůɖ ůŰɧɢɞɡ, ŭɘŬɓŬŰɧŰɖŰŬɠ, ŰɟɞˊɞˊɞɘɖŰɘəɎ 

ɏɜɕɡɛŬ

ÁɀȽC ɔŮɜŰŬɛɡəɑɜɖ Ó 500 ɛg/ml 

ÁɀȽC ůŰɟŮˊŰɞɛɡəɑɜɖ Ó 2000 ɛg/ml

ÁȷˊɩɚŮɘŬ ůɡɜŮɟɔɘəɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ ɛŮ 

ɓ-ɚŬəŰɎɛŮɠ, ɔɚɡəɞˊŮˊŰɑŭɘŬ

















ȺɁȹȺȽɂȺȽɆ ɉɃɅȼũȼɆȼɆ (1)
(Turnidge J. Infect Dis Clin Nor Amer 2003, 17: 503)

·ɁɞůɞəɞɛŮɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ ŬɜɩŰŮɟɞɡ 
ɞɡɟɞˊɞɘɖŰɘəɞɨ.

·ȸŬəŰɖɟɘŬɘɛɑŬ

·Ⱥɛ́ɨɟŮŰɞɠ ɞɡŭŮŰŮɟɞˊŮɜɑŬ

·ȺɜŭɞəɞɘɚɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ

·ȸŬəŰɖɟɘŬəɐ ŮɜŭɞəŬɟŭɑŰɘŭŬ (ɔŮɜŰŬɛɘəɑɜɖ)

·ȸɟɞɡəɏɚɚɤůɖ, űɡɛŬŰɑɤůɖ (ůŰɟŮˊŰɞɛɡəɑɜɖ)

·ɉɞɟɖɔɖůɖ ŬɛɘɜɞɔɚɡəɞůɘŭɤɜůŮ ɛɞɟűɖ
ŬŮɟɞɚɡɛŬŰɞɠůŮ VAP ŬˊŮŰɡɢŮůŮ əɚɘɜɘəɏɠ 
ɛŮɚɏŰŮɠ 



ȺɁȹȺȽɂȺȽɆ ɉɃɅȼũȼɆȼɆ (2)
(Paul M, et al. Br Med J 2004, March)

·ɀŮŰŬ-ŬɜɎɚɡůɖ 80 ɛŮɚŮŰɩɜ

·7586 ŬůɗŮɜŮɑɠ

·ɓ-ɚŬəŰɎɛŮɠ # ɓ-ɚŬəŰɎɛŮɠ + ŬɛɘɜɞɔɚɡəɞůɑŭŮɠ 

·ɀɞɜɞɗŮɟŬˊŮɑŬ ɀɃɁɃ ůŰɘɠ ɚɞɘɛɩɝŮɘɠ Űɞɡ 

ŬɜɩŰŮɟɞɡ ɞɡɟɞˊɞɘɖŰɘəɞɨ

·ȼ ůɐɣɖ ůŮ ŬɜɞůɞŮˊŬɟəɐ ŬůɗŮɜɐ ŭŮɜ ŬˊŬɘŰŮɑ 

Űɖ ůɡɔɢɞɟɐɔɖůɖ Ŭɛɘɜɞɔɚɡəɞůɘŭɩɜ əŬɘ ŬɡɝɎɜŮɘ 

Űɞɜ əɑɜŭɡɜɞ ŬɜŮˊɘɗɡɛɐŰɤɜ ŮɜŮɟɔŮɘɩɜ



ÅɆŰɟŮˊŰɞɛɡəɑɜɖ, ɔŮɜŰŬɛɘəɑɜɖY. pestis (ˊŬɜɩɚɖɠ)

F. tularensis (ŰɞɡɚŬɟŬɘɛɑŬ)

ÅɆˊŮəŰɘɜɞɛɡəɑɜɖN. gonorrhoeae

ÅȷɛɘəŬůɑɜɖ M. avium- intracellulare

Nocardia

ÅɄŬɟɞɛɞɛɡəɑɜɖ E. histolytica

Cryptosporidium parvum

ȷȿȿȺɆ ȺɁȹȺȽɂȺȽɆ ɉɃɅȼũȼɆȼɆ (3)



ȹɃɆɃȿɃũȽȷ

·ȯˊŬɝɖɛŮɟɖůɑɤɠ

(ȺȾɇɃɆ:ŮɜŭɞəŬɟŭɑŰɘŭŬ)

·5-7mg/kg ɔŮɜŰŬɛɘəɑɜɖ, ŰɞɛˊɟŬɛɡəɑɜɖ

ɜŮŰɘɚɛɘəɑɜɖ

·15-30mg/kg ŬɛɘəŬůɑɜɖ

·ɇɟɞˊɞˊɞɑɖůɖůŮɜŮűɟɘəɐŬɜŮˊɎɟəŮɘŬ
Freeman et al. J Antimicrob Chemother 1997, 39: 677



ũȽȷɇȽ ȷɄȷɂ ȼɀȺɅȼɆȽɋɆ;
(Aiken & Wetzstein. Cancer Cont 2002, 9: 426)

·ɄŬɟŬŰŮŰŬɛɏɜɞ PAE (postantibiotic effect)

·ɀŮŰɎ Űɖɜ Ŭɟɢɘəɐ ɏəɗŮůɖ ůŮ ɛɘŬ 

Ŭɛɘɜɞɔɚɡəɞůɑŭɖ ŰŬ ɓŬəŰɖɟɘŬəɎ ůŰŮɚɏɢɖ 

ŬˊɞəŰɞɨɜ çˊɟɞůŬɟɛɞɔɐè (adaptive 

resistance) ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɛŮɘɤɛɏɜɖɠ 

Ůɘůɧŭɞɡ ůŰɞ ɓŬəŰɖɟɘŬəɧ əɨŰŰŬɟɞ. ũɑɜŮŰŬɘ 

ɛɧɜɘɛɖ ɧŰŬɜ ɖ ɏəɗŮůɖ ŮˊŬɜŬɚɖűɗŮɑ ŮɜŰɧɠ 

ŭɘɩɟɞɡ 



ȷɁȺɄȽŪɈɀȼɇȺɆ ȺɁȺɅũȺȽȺɆ

·ɀɘəɟɧ ɗŮɟŬˊŮɡŰɘəɧ Ůɨɟɞɠ

·ɁŮűɟɞŰɞɝɘəɧŰɖŰŬ

·ɋŰɞŰɞɝɘəɧŰɖŰŬ (ɛɖ ŬɜŬůŰɟɏɣɘɛɖ)

·ɁŮɡɟɞŰɞɝɘəɧŰɖŰŬ (ůŮ ŬůɗŮɜŮɑɠ ɛŮ 

ɛɡŬůɗɏɜŮɘŬ ɐ ˊɞɡ ɚŬɛɓɎɜɞɡɜ 

ˊŬɟɎɔɤɔŬ əɞɡɟŬɟɑɞɡ)



ȷˊɏəɟɘůɖ Ŭɛɘɜɞɔɚɡəɞůɘŭɩɜ ~ ůˊŮɘɟŬɛŬŰɘəɐ ŭɘɐɗɖůɖ

C cr= (140 ïɖɚɘəɑŬ) Ĭ(ɓɎɟɞɠ)

cr Ĭ72

ɇɅɃɄɃɄɃȽȼɆȼ ȹɃɆɃȿɃũȽȷɆ ɆȺ ɉɁȷ

ɉ 0.85 ɔɘŬ 

ɔɡɜŬɑəŮɠ

ɀŮɑɤůɖ ŭɧůɖɠ ŮɑŰŮ ȷɨɝɖůɖ ɛŮůɞŭɘŬůŰɐɛŬŰɞɠ ɢɞɟɐɔɖůɖɠ







ɀɏɔɘůŰŮɠ ůŰɎɗɛŮɠ = ŬɜŰɘɛɘəɟɞɓɘŬəɐ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ

ȺɚɎɢɘůŰŮɠ ůŰɎɗɛŮɠ = ɜŮűɟɘəɐ 

əɎɗŬɟůɖ Űɞɡ űŬɟɛɎəɞɡ 

ȷˊŬɘŰŮɑŰŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ ɛŮ 

ůŰɎɗɛŮɠ (ŮˊɑˊŮŭŬ) űŬɟɛɎəɞɡ 

əŬɘ ɏɚŮɔɢɞ ɜŮűɟɞŰɞɝɘəɧŰɖŰŬɠ



ūɎɟɛŬəɞȺˊɘɗɡɛɖŰɐ ůŰɎɗɛɖ űŬɟɛɎəɞɡ (ɛg/dl)

ɀɏɔɘůŰɖ         ȺɚɎɢɘůŰɖ

ÅũŮɜŰŬɛɘəɑɜɖ 4-10                1-2

ÅɇɞɛˊɟŬɛɡəɑɜɖ4-10 1-2

ÅɁŮŰɘɚɛɘəɑɜɖ                     4-10                  1-2

ÅȷɛɘəŬůɑɜɖ                       15-30                5-10

ɀɏɔɘůŰɖ ůŰɎɗɛɖ=ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ 

ȺɚɎɢɘůŰɖ ůŰɎɗɛɖ =ŰɞɝɘəɧŰɖŰŬ

ȿɐɣɖ ůŰŬɗɛɩɜ: ɛŮŰɎ Űɖɜ ˊɟɩŰɖ ɐ ŭŮɨŰŮɟɖ ŭɧůɖ ůɡɜŰɐɟɖůɖɠ

ɉɟɧɜɞɠ ɚɐɣɖɠ: ɛɏɔɘůŰɖ ůŰɎɗɛɖ 30 min ɛŮŰɎ Űɞ Űɏɚɞɠ Űɖɠ iv
ɏɔɢɡůɖɠ, 1 h ŬˊɞŰɖɜ im ɢɞɟɐɔɖůɖ, ŮɚɎɢɘůŰɖ ůŰɎɗɛɖ ˊɟɘɜ Ŭˊɧ 
Űɖɜ ŮˊɧɛŮɜɖ ŭɧůɖ

ȺɄȽɄȺȹȷ ɃɅɃɈ ȷɀȽɁɃũȿɈȾɃɆȽȹɋɁ



ɁȺūɅɃɇɃɂȽȾɃɇȼɇȷ

·ɆɨɜŭŮůɖ Ŭɛɘɜɞɔɚɡəɞůɘŭɩɜ ɛŮ 

ɣɖəŰɟɞŮɘŭɐ ˊŬɟɡűɐ Ůɔɔɨɠ 

ŮůˊŮɘɟŬɛɏɜɤɜ ůɤɚɖɜŬɟɑɤɜ

·ȾɡɚɘɜŭɟɞɡɟɑŬ: 3ɖ ɖɛɏɟŬ 

·ɃɝŮɑŬ ůɤɚɖɜŬɟɘŬəɐ ɜɏəɟɤůɖ: 7-10 

ɖɛɏɟŮɠ Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ

·ɄɟɞŭɘŬɗŮůɘəɏɠ əŬŰŬůŰɎůŮɘɠ 





ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ɜŮűɟɞŰɞɝɘəɧŰɖŰŬɠ (1)

·ɀŮɔɎɚɖ ɖɚɘəɑŬ

·ɄɟɞɦˊɎɟɢɞɡůŬ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ

·ȷűɡŭɎŰɤůɖ, ɡˊɧŰŬůɖ, ůɐɣɖ

- ȼˊŬŰɘəɐ ŬɜŮˊɎɟəŮɘŬ

- ɄɟɧůűŬŰɖ ɢɟɐůɖ Ŭɛɘɜɞɔɚɡəɞůɘŭɩɜ

- ɀŮɔŬɚɨŰŮɟŮɠ ŭɧůŮɘɠ

- ŪŮɟŬˊŮɑŬ ˊŬɟŬŰŮŰŮŬɛɏɜɖ (> 5, ɘŭɘŬɑŰŮɟŬ 10 ɖɛŮɟɩɜ)

- Ⱥˊɘɚɞɔɐ Ŭɛɘɜɞɔɚɡəɞůɑŭɖɠ (ɜŮɞɛɡəɑɜɖ > ɔŮɜŰŬɛɘəɑɜɖ, 

ŬɛɘəŬůɑɜɖ > ŰɞɛˊɟŬɛɡəɑɜɖ > ɜŮŰɘɚɛɘəɑɜɖ > ůŰɟŮˊŰɞɛɡəɑɜɖ)

- ɄɞɚɚŬˊɚɏɠ ŭɧůŮɘɠ

- ɆɡɔɢɞɟɖɔɞɨɛŮɜŬ űɎɟɛŬəŬ (ɓŬɜəɞɛɡəɑɜɖ, ůəɘŬɔɟŬűɘəɎ, əɚ)



ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ɜŮűɟɞŰɞɝɘəɧŰɖŰŬɠ (2)

·ȸŬɜəɞɛɡəɑɜɖ

·ȷɛűɞŰŮɟɘəɑɜɖ ȸ

·ūɞɡɟɞůŮɛɑŭɖ

·ȾɚɘɜŭŬɛɡəɑɜɖ

·ɄɘˊŮɟŬəɘɚɚɑɜɖ

·ȾŮűŬɚɞůˊɞɟɑɜŮɠ

·ɀŮɗɞɝɡűɚɞɡɟɎɜɘɞ

·ūɞůəŬɟɜɏŰɖ

Gilbert D, 2000



·ȾɞɢɚɘŬəɐ ɓɚɎɓɖ (2-12%) (ŬɛɘəŬůɑɜɖ, ůŰɟŮˊŰɞɛɡəɑɜɖ)                                                                               

·ȷɘɗɞɡůŬɑŬ ɓɚɎɓɖ (1-3%) (ɔŮɜŰŬɛɡəɑɜɖ, ŰɞɛˊɟŬɛɡəɑɜɖ, 

ůŰɟŮˊŰɞɛɡəɑɜɖ)

·Ɇɡɜɐɗɤɠ ɛɖ ŬɜŬůŰɟɏɣɘɛɖ ɖ əɞɢɚɘŬəɐ ɓɚɎɓɖ, ɓɟŬŭɏɤɠ 

ŬɜŬůŰɟɏɣɘɛɖ ɖ ŬɘɗɞɡůŬɑŬ)

·ɄɘɗŬɜɐ ŮɛűɎɜɘůɖ ɛŮŰɎ Űɞ Űɏɚɞɠ Űɖɠ Ŭɔɤɔɐɠ(ŬəɧɛŬ əŬɘ ɛɐɜŮɠ) 

·ȺˊŬɜŬɚŬɛɓŬɜɧɛŮɜɖ ɏəɗŮůɖ

·ȷɨɝɖůɖ əɘɜŭɨɜɞɡ ɧŰŬɜ ůɡɔɢɞɟɖɔɞɨɜŰŬɘ ɎɚɚŬ ɤŰɞŰɞɝɘəɎ űɎɟɛŬəŬ

· ȷɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ: ɖɚɘəɑŬ, Ɂȷ, ůɡɜɞɚɘəɐ ŭɧůɖ, ɔŮɜŮŰɘəɐ 

ˊɟɞŭɘɎɗŮůɖ

ɋɇɃɇɃɂȽȾɃɇȼɇȷ



ɁȺɈɅɃɀɈɌȾɃɆ ȷɄɃȾȿȺȽɆɀɃɆ

·ɆɡɜɐɗɤɠɧŰŬɜůɡɜɡˊɎɟɢŮɘɓɚɎɓɖŰɖɠɜŮɡɟɞɛɡɥəɐɠ

ůɨɜŬɣɖɠ(.́ɢ. ůɡɔɢɞɟɐɔɖůɖɛɡɞɢŬɚŬɟɤŰɘəɩɜŰɨˊɞɡ

əɞɡɟŬɟɑɞɡ)

·ȷˊɧɚɡŰɖŬɜŰɏɜŭŮɘɝɖɖɓŬɟŮɑŬɛɡŬůɗɏɜŮɘŬ

·ȷˊɞűɡɔɐŰŬɢŮɑŬɠɏɔɢɡůɖɠ(ɢɟɧɜɞɠŮɜŭɞűɚɏɓɘŬɠ

ɏɔɢɡůɖɠ30-60 min)

·ȷɜŬůŰɟɏɣɘɛɖɛŮŮɜŭɞűɚɏɓɘŬɢɞɟɐɔɖůɖɔɚɡəɞɜɘəɞɨ

ŬůɓŮůŰɑɞɡ



TAKE HOME MESSAGES (1)

·ȸŬəŰɖɟɘɞəŰɧɜŬŬɜŰɘɛɘəɟɞɓɘŬəɎɛŮůŰŮɜɧ

ɗŮɟŬˊŮɡŰɘəɧŮɨɟɞɠ

·ȹɟɞɡɜəɡɟɑɤɠůŰŬGram(-) 

·ɃɉȽ ůŰŬ ŬɜŬŮɟɧɓɘŬ

·ɉɞɟɖɔɞɨɜŰŬɘ ɛŮ ɄɅɃɆɃɉȼ ɎˊŬɝ 

ɖɛŮɟɖůɑɤɠ

·ɁŮűɟɞŰɞɝɘəɧŰɖŰŬ, ɤŰɞŰɞɝɘəɧŰɖŰŬ



ȼ ůɐɣɖ ůŮ ŬɜɞůɞŮˊŬɟəɐ ŬůɗŮɜɐ 

ŭŮɜ ŬˊŬɘŰŮɑ Űɖ ůɡɔɢɞɟɐɔɖůɖ 

Ŭɛɘɜɞɔɚɡəɞůɘŭɩɜ 

TAKE HOME MESSAGES (2)



ɀɞɜɞɗŮɟŬˊŮɑŬ ɛŮ ŬɛɘɜɞɔɚɡəɞůɑŭŮɠ 

ɛɧɜɞ ůŮ ɚɞɘɛɩɝŮɘɠ ŬɜɤŰɏɟɞɡ 

ɞɡɟɞˊɞɘɖŰɘəɞɨ(ˊɡŮɚɞɜŮűɟɑŰɘŭŬ)

TAKE HOME MESSAGES (3)



MDR/XDR ɓŬəŰɐɟɘŬ
·ȷɨɝɖůɖ Űɤɜ XDR ɓŬəŰɖɟɑɤɜ əŬɘ ɘŭɘŬɑŰŮɟŬ Űɤɜ CRE

·ɄɟɧůűŬŰɖ ɛŮɚɏŰɖ ůŮ 396 CRKP ůŰŮɚɏɢɖ ɖ 

ɔŮɜŰŬɛɘəɑɜɖˊŬɟɞɡůɑŬɕŮ ŮɡŬɘůɗɖůɑŬ 61.9% ůɡɜɞɚɘəɎ 

əŬɘ ɐŰŬɜ ɡɣɖɚɧŰŮɟɖ ŬɜɎɛŮůŬ ůŮ KPC/KPC VIM 

ůŰŮɚɏɢɖ , ɢŬɛɖɚɧŰŮɟɖ ůŰŬ NDM-1, VIM, əŬɘ OXA-48 

půŰŮɚɏɢɖ 42.6, 38.2, əŬɘ 28.6% ŬɜŰɑůŰɞɘɢŬ

·PK/PD ˊŮɟɘɞɟɘůɛɞɑ ůŰɞɡɠ ɓŬɟɏɤɠˊɎůɢɞɜŰŮɠ

·ɆɡɜŭɡŬůɛɧɠ əŬɟɓŬˊŮɜɏɛɖɠ/ŬɛɘɜɞɔɚɡəɞůɑŭɖɠůŮ 

KPC/KP ɚɞɘɛɩɝŮɘɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ ɢŬɛɖɚɧŰŮɟɖ 

ɗɜɖŰɧŰɖŰŬ



ɄȿȷȻɃɀɈȾȽɁȼ
·ɁŮɩŰŮɟɖŬɛɘɜɞɔɚɡəɞůɑŭɖ

·ȺˊɘˊɚŮɔɛɏɜŮɠɚɞɘɛɩɝŮɘɠ ɞɡɟɞˊɞɘɖŰɘəɞɨ Ŭˊɧ MDR 

Ⱥnterobacteriaceae (EPIC STUDY)

·CARE STUDY, (CRE bacteremia),37 ŬůɗŮɜŮɑɠ, 

ɗŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ɧ,Űɘ ŬűɞɟŬɗɜɖŰɧŰɖŰŬ ůŰɗɠ

28 ɖɛɏɟŮɠ əŬɘ ůŰɖ ɚɨůɖ Űɖɠ ɓŬəŰɖɟɘŬɘɛɑŬɠ

·Ƚn vitro ˊŬɟɧɛɞɘŬ ŭɟŬůŰɘəɧŰɖŰŬ  ɏɜŬɜŰɘ Ps. 

aeruginosa ɛŮ Űɖɜ ŬɛɘəŬůɑɜɖŬɚɚɎ əŬŰɩŰŮɟɖ ůŰɞɜ 

MRSA

·15mg/kg/24h
Abdul-Mutakabbir J, et al. Infect Dis Ther. 2019;8(2):155



Basseti et al., Front Med (Lausanne). 2019 ;6:74



ȾȺūɇȷɅɃȿȽɁȼ
·5ȼɆɔŮɜɘɎɠ əŮűŬɚɞůˊɞɟɑɜɖ

·MRSA,MRSE,Streptococci

·OXI ŮɜŰŮɟɧəɞəəɞɘ

·ūɎůɛŬ ˊŬɟɧɛɞɘɞ ɛŮ Űɖɠ əŮűŰɟɘŬɝɧɜɖɠ(ɧɢɘ Ps. 
aeruginosa)

·ABSSI ůŮ ɏŭŬűɞɠ MRSA

·600mg/12h

·ɉɟɐɕŮɘ Űɟɞˊɞˊɞɑɖůɖɠ ůŮ ɜŮűɟɘəɐ ŬɜŮˊɎɟəŮɘŬ

·ɆɡɜɐɗŮɘɠ ŬɜŮˊɘɗɨɛɖŰŮɠ ŮɜɏɟɔŮɘŮɠ:ɜŬɡŰɑŬ, ŭɘɎɟɟɞɘŬ, 
C.difficille, case report ɖɤůɘɜɞűɘɚɘəɐɠˊɜŮɡɛɞɜɑŬɠ

Tirupathi R, et al.J Community Hosp Intern Med Perspect. 2019 ;9(4):310-313



ȾȺūɇȷɅɃȿȽɁȼ
·ŪŮɟŬˊŮɑŬ ɛɏŰɟɘŬɠ ɏɤɠ ůɞɓŬɟɐɠ CAP

·2 ɛŮɚɏŰŮɠ űɎůɖɠ 3, FOCUS , FOCUS 2 

·ɀɖ əŬŰɤŰŮɟɧŰɖŰŬɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ əŮűŰɟɘŬɝɧɜɖ

·Ƀɘ ŬůɗŮɜŮɑɠ ɛŮ MRSA ŮɑɢŬɜ ŬˊɞəɚŮɘůŰŮɑ Ŭˊɧ Űɘɠ ɛŮɚɏŰŮɠ 
FOCUS

·CAPTURE STUDY, 398 ŬůɗŮɜŮɑɠ

·ȹɧəɘɛɖ Ůˊɘɚɞɔɐ ɔɘŬ MRSA CAP

·CAPTURE STUDY, 150 ŬůɗŮɜŮɑɠ ɛŮ ɞůŰŮɞɛɡŮɚɑŰɘŭŬ

·CAPTURE (phase 4 Clinical Assessment Program and 
TeflaroÈ Utilization Registry) 

Int J Antimicrob Agents. 2019 Oct;54(4):410-422

Welte et al., Int J Antimicrob Agents. 2019;54(4):410






