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Vancomycin and Aminoglycoside Antibiotic Drug Concentration Measurement: Current

Status in Clinical Laboratories in Korea
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Background: Therapeutic drug monitoring (TDM) is clinically recommended for vancomycin and aminoglycoside antibiotics owing to their nar-
row therapeutic range and nephrotoxicity at high concentrations in the blood. This study was conducted to investigate the current status of TDM of

vancomycin and aminoglycosides in Korean clinical laboratories.

Methods: Ten organizations participated in this survey. Vancomycin, amikacin, gentamicin, and tobramycin were prepared in three samples of
five or six different concentrations. Data from each institution were calculated for the mean, standard deviation, within-day, between-day, and
within-laboratory precision. The results from each institution were compared in various ways.

Results: Six instruments from three manufacturers were used. Samples with the lowest drug concentration were reported as below the lower
limit of quantitation in most laboratories. Coefficients of variation for within-laboratory values ranged from 1.1% to 10.9% for vancomycin, 0.8%
to 18.2% for amikacin, 1.2% to 7.8% for gentamicin, and 1.3% to 6.1% for tobramycin. Based on the overall results of the participants, only one
institution’s vancomycin samples standard deviation index exceeded 3, with all other values below 2. The College of American Pathologist criteria
were met by all institutions; however, measurement of vancomycin in one laboratory and of gentamycin in three laboratories failed to meet the

Royal College of Pathologists of Australasia acceptance criteria.

Conclusions: Although the precision of the antibiotic test in individual institutions was excellent, there was a difference in the measured values
between laboratories. Harmonization of antibiotic TDM is needed to reduce inconsistencies in results.
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Table 1. Characteristics of instruments with measuring principles and analytical measurement range in this study

Antibiotics Instrument used Manufacturer Test principle AMR (ug/ml) RR (ug/mL) Therapeutic range (pg/mL)
Vancomycin ADVIA Centaur XP Siemens Healthcare CLA 0.67-90.0 0.2-450.0 Trough 10-20
ADVIA Centaur XP Siemens Healthcare CMIA 0.67-900 0.67-450.0 Peak 25-40
Architect i2000 Abbott Laboratories CMIA 0.24-100.0 0.24-200.0
Architect i2000 Abbott Laboratories CMIA 0.24-100.0 0.24-200.0
Architect i2000 Abbott Laboratories CMIA 0.30-100.0 0.30-200.0
Cobas 501 Roche Diagnostics TIA 4.0-80.0" 4.0-160.0"
Cobas ¢702 Roche Diagnostics KIMS 4.0-80.0" 4.0-160.0"
Cobas 702 Roche Diagnostics KIMS 4.0-80.0" 4,0-80.0"
Dimension EXL 200 Siemens Healthcare PETINIA 2.0-50.0 2.0-100.0
Integra 800 Roche Diagnostics FPIA 1.39-80.0" Not available
Amikacin Cobas 501 Roche Diagnostics KIMS 0.8-40.0" 0.8-80.0 Once daily dosing:
Cobas ¢702 Roche Diagnostics KIMS 0.8-40.0% 0.8-80.0% Trough <1.0, Peak 55-65
Cobas 702 Roche Diagnostics KIMS 0.8-40.0 0.8-80.0 MTurng; dsall;/otligz;nkg; 5.30
Integra 800 Roche Diagnostics FPIA 0.6-40.0 0.6-200.0
Integra 800 Roche Diagnostics FPIA 0.3-40.0 Not available
Gentamicin Architect i2000 Abbott Laboratories CMIA 0.3-10.0 0.3-50.0 Once daily dosing:
Architect 2000 Abbott Laboratories CMIA 03-100 03-500 Trough <1.0, Peak 15-25
Cobas 702 Roche Diagnostics KIMS 0.6-10.0 0.6-20.0 MTurlng; d13(|)|22d (()),Sg]ega:k 5-10
Integra 800 Roche Diagnostics FPIA 0.14-10.0 Not available
Tobramycin Cobas 702 Roche Diagnostics EMIT 0.33-10.0 0.33-20.0 Once daily dosing:
Cobas 702 Roche Diagnostics EMIT 0.33-10.0 0.33-20.0 Trough <1.0, Peak 15-25
Dimension EXL 200 Siemens Healthcare PETINIA 0.6-12.0" 0.6-48.0" YIS CEliy OOzl

Trough 1.0-2.0, Peak 5-10

*The lower limit of the measuring interval was lower than the lowest drug concentration sample.
Abbreviations: AMR, analytical measurement range; RR, reportable range; CMIA, chemiluminescent microparticle immunoassay; CLIA, chemiluminescence immunoassays;
EMIT, homogeneous enzyme immunoassay; FPIA, fluorescence polarization immunoassay; KIMS, kinetic interaction of microparticles in a solution; PETINIA, particle-enhanced

turbidimetric inhibition immunoassay; TIA, thin layer immunoassay.
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Table 2. Survey results for therapeutic drug monitoring of vancomycin, amikacin, gentamicin, and tobramycin
L Numbers of
Antibiotics . Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
participants
Vancomycin 10 Target level (pg/mL) 2 10 20 40 80
Results (ug/mL) NA 10.45 + 1.04 22.19+0.83 4506+ 5.14 7399 £ 5.11 NT
Target level (pg/mL) 0.8 2 4 14 30 90
Amikacin 5 Results (ug/mL) NA 1.21+£035 2.32+0.36 1322+ 048 29.60 + 1.04 9422 +£7.50
Target level (pg/mL) 0.6 1 2 8 20
Gentamicin 4 Results (pg/mL] NA 230+0.21 2551024 11.57 £ 1.90 21.54+3.29 NT
Target level (ug/ml) 0.6 1 2 8 40
Tobramycin 3 Results (ug/mL) NA 1.62+0.19 2.89+0.10 892+057 43461274 NT
Results are presented as the mean + standard deviation.
Abbreviations: NA, not available; NT, not tested.
Level 2 P<0001 Level 3 P<0001 Level4  P<0001 Level 5 P<0001
Dimension EXL 200 EI-—{ Dimension EXL 200 % o Dimension EXL 200 Dimension EXL 200 }»{H#
Integra 800 Integra 800 ;EB Integra 800 i . » Integra 800
ADVIA Centaur XP ADVIA Centaur XP {—M—H]H ADVIA Centaur XP ADVIA Centaur XP

Architect 2000 Architect i2000

BN

Cobas c501, c702 Cobas c501, c702

uay
e

9 10 1 12

Vancomycin (ug/mL)

20

Level 3 P<0001

i

Level2  P<0001

i

Integra 800 Integra 800

Cobas c501, ¢702 Cobas c501, 702

H H

22 24

Vancomycin (ug/mL)

Integra 800

Cobas c501, c702

05 1.0 15 0.5 1.0 15
Amikacin (ug/mL) Amikacin (ug/mL)

Level2  P<0001 Level3  P<0001

Integra 800 Integra 800 H }
Architect 2000 F:Bﬁ Architect 2000 P—ZH»—{
Cobas 702 Cobas c702 }—{H{
19 21 23 25 27 225 250 275
Gentamicin (ug/mL) Gentamicin (ug/mL)
Level2  P<0001 Level 3  P=0.169

Dimension EXL 2001 « ’ Dimension EXL 200

|}

Cobas 702 Cobas c702

‘_.

13 14 15 16 1.7 1.8 19 27 28

Tobramycin (ug/mL)

29 30

Tobramycin (ug/mL)

26

Cobas c501, c702

-k
4

Architect 2000

40 45

Level 4 P=0445

.

i

!

_,__{

50
Vancomycin (ug/mL)

55

Level 5 P=0591

Integra 800

Cobas c501, c702

125 130 135 140
Amikacin (ug/mL)

Integra 800

Architect i2000

Cobas c702

Dimension EXL 200

Cobas c702

F‘E

-
H

Level4  P<0001
10 12 14
Gentamicin (ug/mL)

Level4  P<0001
85 90 95 100

Tobramycin (ug/mL)

27 28 29 30 31
Amikacin (ug/mL)

Integra 800:

Architect i2000

Cobas c702

Dimension EXL 200

Cobas c702

Architect i2000

Cobas c501, c702

Cobas c501, c702

Hepht
{E

65 70 75 80 85
Vancomycin (ug/mL)

Level 6 P=0330

il
T

80 90 100
Amikacin (ug/mL)

Integra 800

Level 5 P<0001

by
i

175 200 225 250
Gentamicin (ug/mL)

CJ

Level 5 P=0.194

LH
-

40 42 44 46 48
Tobramycin (ug/mL)

(D]

(A)

(5]

Fig. 1. Box-and-whisker plots of instrument test values for vancomycin (A), amikacin (B), gentamicin (C), and tobramycin (D). The vertical dashed
line across each plot represents the median of all participating institutions.
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Results are presented as the range of the coefficient of variation.

Abbreviation: NA, not available.
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