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Table 1. Antimicrobial agents to which respective organisms were reported as susceptible, but were suspected as resistant on
account of tissue antimicrobial concentrations

Antimicrobial No. Resistant/No. Reported as Susceptible (% of Resistance)

Route  Dosage(g)  Pleural fluid Sputum  Cerebrospinal fluid  Peritoneal fluid Wound* Bile
Ampicillin

PO 0.25 1/1 (100) 6/6 (100) 6/8 (75.0) 1/15 (6.7) 17/59 (28.8) 0/4 (0)

PO 0.5 0/1 (0) 5/6 (83.3) 6/8 (75.0) 0/15 (0) 9/59 (15.3) 0/4 (0)

v 20 0/1 (0) 2/6 (33.3) 0/8 (0) 0/15 (0) 1/59 (1.7) 0/4 (0)
Piperacillin

v 2 ND 12/287 (4.2) 0/21 (0) 0/20 (0) ND 0/10 (0)

v 4 ND 12/287 (4.2) 0/21 (0) 0/20 (0) ND 0/10 (0)

v 6 ND 7/287 (2.4) 0/21 (0) 0/20 (0) ND 0/10 (0)
Ticarcillin

v 1 0/4 (0) 143/327 (43.7) ND ND 4/102 (3.9) ND

v 2 0/4 (0) 129/327 (39.4) ND ND 1/102 (1.0) ND

v 3 0/4 (0) 120/327 (36.7) ND ND 1/102 (1.0) ND
Carbenicillin

v 1.0 ND 220/236 (93.2) ND ND 101/104 (97.1) ND

v 3.0 ND 211/236 (96.2) ND ND 46/104 (44.2) ND

PO 0.382 ND 227/236 (96.2) ND ND 12/104 (11.5) ND
Ampicillin/SB

v 1.5 ND 339/481 (70.5) ND ND ND 0/7 (0)

v 3.0 ND 214/481 (44.5) ND ND ND 0/7 (0)
Amoxicillin/CA

PO 0.25 ND 122/168 (72.6) ND 4/13 (30.8) 21/84 (25.0) ND

PO 0.5 ND 64/168 (38.1) ND 0/13 (0) 4/84 (4.8) ND
Cephalothin

M 1.0 0/0 (0) 0/4 (0) 6/6 (100) 0/1 (0) 5/16 (31.3) 0/3 (0)

v 1.0 0/0 (0) 0/4 (0) 6/6 (100) 0/1 (0) 5/16 (31.3) 0/3 (0)
Cefotaxime

M 0.5 0/10 (0) 227/297 (76.4) 11/17 (64.7) 1/39 (2.6) 46/163 (28.2) 2/9(22.2)

v 1 0/10 (0) 131/297 (44.1) 0/17 (0) 0/39 (0) 0/163 (0) 0/9 (0)

v 2 0/10 (0) 59/297 (19.9) 0/17 (0) 0/39 (0) 0/163 (0) 0/9 (0)
Ceftazidime

v 0.5 0/8 (0) 32/646 (5.0) 0/47 (0) 0/63 (0) ND 0/15 (0)

v 1 0/8 (0) 0/646 (0) 0/47 (0) 0/63 (0) ND 0/15 (0)

v 2 0/8 (0) 0/646 (0) 0/47 (0) 0/63 (0) ND 0/15 (0)
Cefoxitin

™M 1 0/8 (0) 45/209 (21.5) ND 0/36 (0) 0/120 (0) ND

v 1 0/8 (0) 0/209 (0) ND 0/36 (0) 0/120 (0) ND

v 2 0/8 (0) 0/209 (0) ND 0/36 (0) 0/120 (0) ND
Imipenem

v 0.25 ND 0/846 (0) 3/63 (4.8) 0/108 (0) ND 0/20 (0)

v 0.5 ND 0/846 (0) 0/63 (0) 0/108 (0) ND 0/20 (0)

v 1.0 ND 0/846 (0) 0/63 (0) 0/108 (0) ND 0/20 (0)
Gentamicin

™M 1 mg/kg 0/15 (0) 375/659 (56.9) 15/21 (71.4) 0/88 (0) 6/288 (2.1) 0/16 (0)

v 1 mg/kg 0/15 (0) 375/659 (56.9) 15/21 (71.4) 0/88 (0) 6/288 (2.1) 0/16 (0)
Tobramycin

M 1 mg/kg ND 92/582 (15.8) ND 0/67 (0) 32/195 (16.4) ND

v 1 mg/kg ND 92/582 (15.8) ND 0/67 (0) 32/195 (16.4) ND
Amikacin

M 0.5 4/14 (28.6) 110/706 (15.6) 0/20 (0) 0/95 (0) 48/246 (19.5)  0/17 (0)

v 7.5 mg/kg  4/14 (28.6) 110/706 (15.6) 0/20 (0) 0/95 (0) 48/246 (19.5)  0/17 (0)
Ciprofloxacin

PO 0.5 0/20 (0) 18/706 (2.5) 46/71 (64.8) ND 0/379 (0) ND

PO 0.75 0/20 (0) 0/706 (0) 45/71 (63.4) ND 0/379 (0) ND

v 04 0720 (0) 0/706 (0) 43/71 (60.6) ND 0/379 (0) ND

Abbreviations: PO, Per Os; IV, intravascular injection; IM, intramuscular injection; ND, no data available on tissue
antimicrobial concentration; SB, sulbactam; CA, clavulanic acid.
*including open and closed pus.
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Interpretation of Susceptibility Tests in Consideration of Tissue
Concentrations of Antimicrobials

Chae Hoon Lee', Hee Soon Cho', and Nam Hee Ryoo’

Department of Laboratory Medicine', College of Medicine, Yeungnam University; and Department of Laboratory
Mediciné’, College of Medicine, Keimyung University, Daegu, Korea

Background: For an optimum treatment of infections, appropriate antimicrobials should be
selected according to the results of antibiotic susceptibility test (AST). However, the present AST
does not take into account of antimicrobial concentrations in tissues, although different tissues have
different distribution of antimicrobials. Thereby we intended to evaluate the usefulness of
interpreting antimicrobial susceptibility depending on tissue concentrations of antimicrobials.

Methods: Gram-negative bacilli isolated from clinical specimens at Yeungnam University Hospital
during the period from January to July, 2006 were evaluated retrospectively. The data on blood
concentration, half life and tissue distribution of antimicrobials with variable administration route and
dosage were collected and arranged in the forms of previous reports. The diameters of the zone of
inhibition from the disc diffusion method were converted to minimum inhibitory concentration (MIC)
and the organism was regarded as resistant if the converted concentration was higher than the
expected concentration in the tissue.

Results: Among the data reported as susceptible, antimicrobial concentrations in peritoneal fluid
and bile showed a relatively good relationship with AST. But, aminoglycosides and carbenicllin
concentrations in wounds and respiratory tissues were shown to be inadequate, thus resulting in a
low bacteriologic cure. In cerebrospinal fluid, ciprofloxacin was less effective regardless of dosage.

Conclusion: Antimicrobial concentration is variable in different tissues and more information on
antimicrobial tissue distribution is needed for the appropriate treatment of infections. Reporting of
MIC rather than AST with breakpoints should be considered for selection of antimicrobials.
Therefore, an interpretation of AST in consideration of the tissue concentration would be more
helpful for prevention of major errors and control of infections.

(Korean J Clin Microbiol 2006:9(2):125-130)

Keywords: Antimicrobial concentration, Tissue level, Antibiotic susceptibility test, Minimum
inhibitory concentration
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