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Therapeutic Drug Monitoring Subcommittee,
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Two trials of external quality assessment for Therapeutic Drug Monitoring (TDM) subcommittee
of Korean Association of Quality Assurance for Clinical Pathology (KAQACP) were performed in
2005. The number of participating laboratories were increased to 95, by 6.7% comparing with the
previous year. Response rates were 100.0% for both trials just like the two previous years. Two
kinds of control materials were requested to be tested in each trial so that each institution could
know the possible systematic error. In both trials, 20 test items were responded at least from
one laboratory. The average drug item was 6.7 per institution, which was elevated slightly from
6.5 in recent 5 years. The most common test items were digoxin, valproic acid, carbamazepine,
theophylline, phenytoin, and phenobarbital which were peformed in more than 65% of participating
laboratories, followed by cyclosporine, lithium, vancomycin, tacrolimus, methotrexate, amikacin,
gentamycin, tobramycin, salicylate, primidone, acetaminophen, free phenytoin, amitryptyline, and
ethosuximide. The most widely used TDM analyzer was Abbott TDx/TDxFLx (41.7%), followed by
Abbott AxSym (23.3%), and Roche Cobas Integra (19.2%). The inter-laboratory coefficients of
variations were not much improved comparing with previous years. We also determined
cyclosporine with reference method using liquid chromatography-tandem mass spectrometry. In
conclusion, the TDM external quality assessment of 2005 showed grossly similar pattern
comparing with those of previous year with increasing participating laboratories.
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N E SR 82 FBEEgAd U ANE 212 Ak
A Ea(1) olF vid 13% Has o] $h(2-10),
Al A R EE TDMEAASNA 19958 2005957 1179 5 a7} Hdiet

TAIKRL: A 5 M= 3 g
$) 135270 M&A g7 =5%F 146-92
B meael AuAtel gl
A2 1 02)2019-3532, FAX : 02)3462-9483 1. gel=d
E-mail : jeongho@yumc.yonsei.ac.kr A3 3= 20059 69 10¥e] TDMAAF JAEAH (A



122

- HAE - 2040l 2

[ulat

100

60
50
40 1

No. of laboratories

20
10

B0 frr s

1996_02
1997_01
1997_02
1998_01
1998_02
1999_01
1999_02

1996_01
2000_01

=<
(0]
e
=

2000_02

2001_02

2002_01

2002_02

2003_01

2003_02

2004_01

2004_02

2005_01

2005_02

o 200101

pd
©

Fig. 1.
to the trials of each vyear.

%) A= EAA  Lyphocheck® TDM  Control
(Bio-Rad Laboratories, Hercules, CA, USA) Level
1 (05-01-1) % Level 2 (05-02-1)9 F &F/<] &4
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The change of the numbers of participating laboratories for TDM proficiency testing in KAQACL according

of BEE F 95/ Fod 7|EE dides IFein. o
ZollA cyclosporine B tacrolimus #HARE: Wﬂ&t
% 387) 71 tAeZ Lyphocheck® whole blood
control (Bio-Rad Laboratories, Hercules, CA, USA)
Level 1 (05-03WB) % Level 2 (05-04WB) ¢ & %

7o B BT

TCl-

2. FAES Y

20059 %] TDMEZ A AAg Fegdi AHE =
Ab 52 acetaminophen, amikacin, amitriptyline,
carbamazepine, digoxin, ethosuximide, free pheny-

toin, gentamicin, lithium, methotrexate, phenobar—

Table 1. Number of institutions who responded in TDM proficiency testing in Korean Association of Quality
Assurance and Clinical Laboratories (KAQACL) in the year of 2005 comparing with those of the previous years
. No. of institution No. of institution responded Average

Trial L
participated (response rate%) response rate

First trial of 20083 79 79 (100.0%)

‘ 100.0%
Second trial of 2003 80 (100.0%)
First trial of 2004 86 (100.0%)

‘ 100.0%
Second trial of 2004 89 9 (100.0%)
First trial of 20056 92 (100.0%)

‘ 100.0%
Second trial of 2005 95 (100.0%)
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Table 2. Number of test items of TDM proficiency testing in 2005 KAQACL comparing with those of the recent

five years
vear 2001 2002 2003 2004 2005
Average

No. of ‘00~'04  1st  2nd Tst  2nd Tst  2nd Tst  2nd Tst  2nd
Test Items trial trial trial trial trial trial trial trial trial  trial Average
1 3.7 3 4 3 3 4 4 4 5 6 6 6

2 6.3 5 5 5 8 7 6 8 9 10 11 10.5
3 2.3 3 5 2 1 1 2 2 2 2 3 2.5
4 4.4 3 3 6 4 4 4 7 5 3 3 3

5 5.8 6 6 6 6 5 5 4 9 8 8 8

6 16.4 18 17 13 15 14 13 15 12 18 18 18

7 14.3 11 15 16 14 16 17 16 17 13 15 14
8 7.6 10 10 9 9 7 6 6 7 9 9 9

9 6 4 3 5 6 7 9 9 8 7 7 7
10 1.9 3 1 1 1 2 1 3 2 2 1 1.5
11 3.3 3 4 5 3 4 5 3 3 3 4 3.5
12 1.3 3 2 0 0 1 0 2 3 3 3 3
13 3 3 2 3 5 3 4 4 3 5 4 4.5
14 1.8 0 1 4 2 2 3 2 2 2 2 2
15 0.5 1 0 0 1 1 0 0 1 0 0 0
16 0.4 1 2 0 0 0 0 0 1 0 0 0
17 0.6 0 0 1 1 1 1 1 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 1 1 1
Total number 79.6 77 80 79 79 79 80 86 89 92 95 93.5
of institutions

Average test 6.54 6.94 6.69 640 6.32 6.99 706 6.8 6.7 6.7 6.6 6.7
items

No. of test 22.9 20 20 27 27 20 20 20 20 20 20 20

items evaluated

bital, phenytoin, primidone, salicylate, theophylli-
ne, tobramycin, valproic acid, vancomycin, cyclosp-
orine, tacrolimus (FK-506) % 20&&<|it}. #1282
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Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent three years

Year 2002 2003 2004 2005 The The
Response N Response
1st 2nd 1st 2nd st 2nd Ist  2nd  Rate(%) of Rate(%) of
Name of Drug trial trial trial trial  trial  trial  trial  trial 2005 "02~'04
Acetaminophen 4 5 5 5 5 6 4 4 4.3% 6.1%
Amikacin 15 15 12 13 13 14 13 12 13.4% 16.7%
Amitriptyline 3 3 3 3 3 2 3 3 3.2% 3.5%
Carbamazepine 66 66 67 68 72 67 75 77 81.3% 82.5%
Cyclosporine 30 30 30 31 33 34 38 37 40.1% Inc 38.2%
Digoxin 68 67 68 69 74 76 80 82 86.6% Inc 85.8%
Ethosuximide 0 0 0 0 0 0 1 1 1.1% Inc 0.0%
Free Phenytoin 5 5 4 3 4.3% 51%
Gentamicin 8 8 8 8 7 8 7 7 7.5% 9.6%
Lithium 27 20 28 31 32 33 30 29 31.6% 36.0%
Methotriexate 16 17 17 17 18 17 19 19 20.3% 20.7%
Phenobarbital 60 60 60 61 61 64 61 61 65.2% 74.4%
Phenytoin 66 66 65 66 70 71 71 72 76.5% 81.1%
Primidone 5 5 5 5 5 5 5 5 5.3% 6.1%
Quinidine 1 0 - - - - - - 0.0% 0.2%
Salicylate 6 6 7 7 6 5 5 5 5.3% 7.5%
Tacrolimus (FK-506) 16 14 16 17 20 21 23 24 25.1% Inc 21.1%
Theophylline 66 66 66 67 69 70 71 73 77.0% 82.1%
Tobramycin 8 8 7 6 6 7 6 5 5.9% 8.5%
Valproic Acid 70 70 69 70 74 76 79 80 85.0% 87.2%
Vancomycin 17 13 15 17 18 20 24 26 26.7% Inc 20.3%
Total number of 79 79 79 80 8 89 92 95  81.7% 33.0%

institution responded

*‘Inc” means the increase
three years (2002 ~ 2004).
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Table 4. Usage of the instrument for TDM KAQACL proficiency testing in 2005
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Rank of Usage in

Name of Instruments 2002 2008 2004 2005 2005
Abbott TDx/TDxFLx 52.3% 49.1% 41.7% 40.4% 1
Abbott AxSym 16.0% 15.7% 20.2% 23.83% 2
Roche Cobas Integra 15.9% 19.1% 20.8% 19.2% 3
Abbott IMx 2.7% 2.8% 3.4% 3.6% 4
Bayer Centaur - - 1.3% 2.4% 5
Dade Behring Dimension RxL - - 2.0% 1.5% 6
Nova CRT/Nucleus 1.3 1.9% 1.6% 1.3% 7
Roche Modular P - - 0.0% 1.2% 8
Microgenics CEDIA - - 1.2% 1.1% 9
J & J Vitros 1.3% 1.3% 1.2% 1.0% 10
DPC Immulite - - 0.3% 0.8% 11
RIA 0.4% 0.4% 0.5% 0.6% 12
LC/MS/MS - - - 0.5% 13
AVL Scientific 0.1% 0.4% 0.5% 0.5% 138
Nova others 0.3% 0.1% 0.2% 0.5% 13
HPLC 0.4% 0.4% 0.3% 0.3% 16
Roche Elecsys 2010 - - 0.4% 0.3% 16
VIDAS - - - 0.3% 16
Beckman Access 0.2% 0.2% 0.2% 0.2% 19
Bayer ACS 180 1.3% 1.3% 0.5% 0.2% 19
Syva (EMIT) - - 0.2% 0.2% 19
Atomic absorption spectrometer 0.4% 0.2% 0.2% 0.2% 19
Flame emission photometer 0.2% 0.4% 0.3% 0.2% 19
IL 0.2% 0.2% 0.2% 0.2% 19
Vitros DTG0l analyzer 0.1% - 0.1% 0.2% 19
Other method 2.0% 2.9% 0.8% 0.2% 19
Dade Behring ACA 1.6% 0.6% 1.2% - -
Dade Behring Opus 2.9% 2.9% 0.5% - -
Sum 100.0% 100.0% 100.0%  100.0%

Table 5. Distribution of the method of lithium determination in the year of 2005 in KAQACL proficiency testing.

Principle of 2004 2004 2005 2005 % of
determination 1st trial 2nd trial 1st trial 2nd trial 2005
ISE* 20 29 28 27 93.2%
AAS* 1 1 1 1 3.4%
FES* 2 1 1 1 3.4%
Sum 29 31 30 29 100.0%

*ISE, ion selective electrode method: AAS, atomic absorption spectrophotometric method: FES, flame emission

spectrophotometry.
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Table 6. Mean between-laboratory CV of each item using low-level control materials in recent 3 years

Trials 2002 2003 2004 Average of recent 2005 Number of institution
ltem *(2nd) (Tst) (Tst) 3 years (2nd) participated
Acetaminophen 21.4 7.5 238.7 15.9 7.4 4
Amikacin 8.0 11.0 5.8 10.2 6.7 12
Amitriptyline 28.7 34.8 4717 26.1 - 3
Carbamazepine 19.6 8.7 6.9 10.5 6.2 77
Cyclosporine 11.9 13.8 14.7 12.1 18.7 37
Digoxin 11.9 18.7 16.6 14.7 15.8 82
Free Phenytoin 16.7 15.5 6.3 141 21.7 4
Gentamicin 6.9 5.3 6.5 6.3 4.5 7
Lithium 15.3 29.2 271 22.9 18.0 29
Methotriexate 10.5 54 7.9 8.4 5.5 19
Phenobarbital 7.9 7.5 6.9 7.4 6.1 61
Phenytoin 6.5 10.2 9.8 9.5 6.3 72
Primidone 7.8 11.0 9.1 8.9 5.8 5
Salicylate 141 13.5 12.9 17.8 5.5 5
Tacrolimus(FK506) 141 19.5 147 15.9 16.3 24
Theophylline 6.3 7.6 57 7.2 4.4 73
Tobramycin 8.7 39.1 11.5 13.8 18.4 5
Valproic Acid 6.0 8.2 6.8 6.9 4.5 80
Vancomycin 6.7 13.8 7.3 10.5 7.3 26
Total mean CV 1.1 13.0 13.0 12.6 9.9 -

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of some
institution was deleted for the calculation of CV since they seemed to be random errors. Amitryptiline was evaluated
according to high performance of liquid chromatography.

Table 7. Mean between-laboratory CV of each item using medium-level control materials in recent 3 vears

Trials 2004 Average of recent 3 2005 2005 Number of institution
ltem (2nd) years (1st) (2nd) participated
Acetaminophen 13.5 13.4 7.9 9.0 4
Amikacin 6.6 52 6.2 572 12
Amitriptyline - 20.5 - 37.3 2
Carbamazepine 6.3 6.6 6.5 5.8 77
Cyclosporine 8.6 13.1 12.3 11.6 37
Digoxin 9.7 9.3 10.0 11.4 82
Free Phenytoin 6.2 14.7 16.4 241 4
Gentamicin 9.9 10.6 9.8 8.6 7
Lithium 14.9 17.6 17.4 28.7 29
Methotrexate 118.6 38.6 8.7 7.8 19
Phenobarbital 5.8 52 57 6.0 61
Phenytoin 4.8 6.5 7.5 55 72
Primidone 3.0 55 6.3 2.7 5
Salicylate 3.2 5.1 2.9 2.2 5
Tacrolimus(FK506) 13.3 12.4 17.1 16.8 24
Theophylline 5.1 52 4.8 3.8 73
Tobramycin 7.0 7.9 18.7 16.2 5
Valproic Acid 4.7 5.6 5.3 4.6 80
Vancomycin 5.9 7.4 7.1 8.6 26
Total mean CV 13.5 1.1 9.2 9.6 -

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of some
institution was deleted for the calculation of CV since they had random error. Amitryptiline was evaluated according to
high performance of liquid chromatography.

-, CV could not be calculated since the number of institution responded was one or zero.



TDMZA}F A=A} A2 T1(2005) 127

Table 8. Mean between-laboratory CV of each item using high-level control materials in recent 3 years

Trials 2003 2003 2004 Average of recent 2005 Number of institution
ltem (1st) (2nd) (2nd) 3 years (Tst) participated
Acetaminophen 8.9 114 7.1 9.6 6.6 4
Amikacin 7.2 6.4 3.9 6.9 6.4 13
Amitriptyline 42.5 38.6 - 30.7 37.4 2
Carbamazepine 11.2 8.1 9.1 8.3 5.9 75
Cyclosporine 10.4 10.6 8.3 1.7 13.5 38
Digoxin 1.5 10.6 9.5 1.5 10.0 80
Free Phenytoin 18.6 26.6 7.8 18.2 17.2
Gentamicin 6.3 7.9 12.4 8.6 12.1 7
Lithium 16.7 21.5 15.7 17.9 18.9 30
Methotriexate 4.7 4.9 55 6.3 5.6 19
Phenobarbital 6.8 59 7.5 9.3 59 61
Phenytoin 6.7 6.1 4.9 7.8 3.9 71
Primidone 5.6 4.3 2.1 4.3 8.3 5
Salicylate 4.1 52 3.7 5.7 2.8 5
Tacrolimus(FK506) 16.6 8.7 12.6 13.1 13.4 23
Theophylline 6.4 6.2 6.4 6.9 3.8 71
Tobramycin 4.3 8.3 6.4 6.4 11.0 6
Valproic Acid 5.6 57 5.0 6.3 5.1 79
Vancomycin 7.6 6.6 8.7 9.0 9.5 24
Total mean CV 10.6 10.7 7.6 10.4 10.4 -

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of
some institution was deleted for the calculation of CV since they had random error. Amitryptiline was evaluted
according to high performance of liquid chromatography.

-, GV could not be calculated since the number of institution responded was one or zero.

Table 9. Acetaminophen proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)
05-01-1 05-02-1 05-03 05-04
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.lab Mean SD CV(%)
All methods 4 365289 7.91 4 1108727 6.57 4 11.0 0.82 7.42 4 335 30 896
Abbott TDx 2 39.0 O 0 2 116.5 4.95 4.25 1 12.0 - - 1 38.0 - -
Roche Integra 2 340 0 0 2 1050141 138 3 10.67 0.58 5.41 3 30 0 0

Method

Table 10. Amikacin proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)
05-01-1 05-02-1 05-03 05-04

Method Nolab Mean SD CV(%) Nolab Mean SD CV(%) Nolab Mean SD CV(%) Nolab Mean SD CV(%)

All methods 183 14.08 0.88 6.23 183 279 1.78 6.37 12 475 0.32 6.69 12 15.050.79 5.23

Abbott(TDx) 8 14.46 0.92 6.39 8 28.36 1.48 5.2 7471 041 861 71499 1.04 6.96

Cobas Integra 5 13.48 0.27 1.99 5 2716213 78 5 48 0.16 3.29 5 15,14 0.28 1.52
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Table 11. Amitriptyline proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

Method 05-01-1 05-02-1 05-03 05-04

No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%) No.lab Mean SD CV(%)
Abbott TDx 1 5985 - - 1 97283 - - 1 2700 - - 1 566.0 - -
LC/MS/MS 2 1829 7.28 38.98 2 34571292 37.38 - - - - - - - -
HPLC - - - - - - - - T 196.0 - - 1 2420 - -
Other method - - - - - - - - 1 70.0 - - 1 141.0 - -

-, CV could not be calculated since the number of institution responded was one or zero.
* Abbott TDx 2 ZAlsts HH2 total TCAS S5t HPLCHIF 74 H|mshr| 22622 All method0ll 2fst Bt AN
=] gpq olote

Ls AT,
Table 12. Carbamazepine proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)
05-01-1 05-02-1 05-08 05-04

No.lab Mean SD CV(%) No.lab Mean SD CV(%) Nolab Mean SD CV(%) No.lab Mean SD CV(%)
All methods 75 9.16 0.6 06.54 72 15636 0.9 586 77279 017 6.19 7789 052 581
Abbott TDx 27 8.96 0.46 5.14 27 156.03 1.01 6.72 27 2.82 014 4.79 27 8.72 0.36 4.13
Abbott AxSym 20 9.4 049 517 26 156.48 0.61 8.92 26 2.87 0.27 9.32 26 9.02 048 5.29
Cobas Integra 1 9.56 0.39 4.12 1 16.17 0.52 8.24 1 284 011 8.93 1 9.24 049 529

Method

5 5 7 7
Bayer Centaur 2 7.7 028 3.67 2 13.35 0.49 8.71 1 2.5 - - 1 8.2 - -
DPC Immulite 2 8.1 0 0.03 2 18.7 0.28 2.06 3 237 006 244 3 7.83 0.12 147
Dimension RXL 1 8.2 - - 1 140 - - 1 2.7 - - 1 8.6 - -
Modular P 1 8.6 - - 1157 - - 1 2.6 - - 1 9.3 - -
“ﬂ'gEOD@"fG'CS 1 88 - - 1 143 - - - - - - - - - -
Modular E-170 - - - - - - - - 1 2.6 - - 1 8.5 - -

-, CV could not be calculated since the number of institution responded was one or zero.

Table 13. Cyclosporine proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)
05-01-2 05-02-2 05-03WB 05-04WB

Method

ene No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
Al 38 155.8 19.1 12.3 38 385.98 52.06 13.49 37 79.47 14.86 18.71 37 174.7 20.17 11.55
methods
Abbott
TDx 23 162.9 19.1 11.7 23 39164 36.87 9.42 24 78.4 1474188 24 175.116.78 9.58
Abbott
AxSym 5 155.8 159 10.2 5 39252 13.19 3.36 5 73.42 7.36 10.03 5 168.411.08 6.58
RIA 4 161.8 31.7 19.7 4 415.75 89.56 21.54 3 84.67 25.93 30.63 3 177.354.99 31.01
ﬁ?:;i 3 163.0 21.8 13.4 3 396.17 39.76 10.04 3 83.47 7.61 9.11 3 170.83 2.61 1.53
Syva - ~ - ~ - ~ ~ ~
EMT) 1 128.0 1 334.0 1 77.0 1 168.0

Microge-

nics 1 95 - - 1 235.0 - - - - - - - - - -
(CEDIA)

LC/MS - - - B - - - B - - - -
MS 1126 1 282.0

Modular

£-170 1 110.0 1 209.0

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 14. Digoxin proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)
05-01-1 05-02-1 05-03 05-04
Method No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 80 1.78 0.18 10.0 80 3.26 0.33 998 82 0.7 0.11 1584 82 1.71 0.19 11.37
Abbott TDx 30 1.65 018 797 30 306 025 812 28 064 0.11 1776 28 154 0.13 8.18
Abbott AxSym 21 1.78 0.11 6.06 21 321 0.18 553 21 0.69 0.08 11.84 21 1.68 0.12 7.2
Cobas Integra 15 199 0.13 6.69 15 369 0.19 526 17 0.8 0.09 10.83 17 1.93 0.08 4.0
Bayer Centaur 3 1.86 0.14 7.5 3 82 01 318 4 0.78 0.05 6.45 4 1.82 0.06 2.74
VIDAS 2 1.7 014 832 2 315021 673 2 06 O 003 2 1.7 014 832
Elecsys 2010 2 24 0.14 23.57 2 4.65 1.06 22.81 2 0.66 0.08 12.76 2 187 0.1 529
DPC Immulite T 1.9 057 - 1T 34 - - 2 075007 943 2 185 0.07 382
Modular E=170 1 2.5 - - 1 4.0 - - 3 07 0 0.01 3 1.93 0.2311.95
Modular P T 1.9 057 - 1 38 - - 109 - - 1T 19 - -
Dimension RXL 1 1.6 - - 1 3.0 - - 1 0.7 - - 1 1.5 - -
figg?s” 118 - - 130 - - 107 - - 115 - -
Chiron ACS:180 1 2.06 - - 1 322 - - - - - - - - - -
-, CV could not be calculated since the number of institution responded was one or zero.
Table 15. Free phenytoin proficiency testing results of KAQACL in the vear of 2005 (unit, ng/mL)
05-01-1 05-02-1 05-03 05-04

Method

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All' methods 4 173028 16.36 4 328 057 1724 4 094 0.2 21.72 4 183 0.44 2413
Abbott TDx 4 173028 16.36 4 328 057 1724 4 094 02 2172 4 1.83 0.44 2413

Table 16. Gentamicin proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

05-01-1 05-02-1 05-03 05-04
Method No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 7 546 0.53 9.8 7 6.97 084 1208 7 284 0.13 448 7 524 0.45 8.59
Cobas Integra 3 497 04 814 3 643116 1802 3 277 0.12 417 3 477 0.06 1.21
Abbott TDx 2 58 028 488 2 745007 095 2 28 0 0.01 2 565 007 125
Abbott AxSym 2 585 0.21 3.68 2 7.3 014 194 2 3.0 0 0 2 555 0.07 1.27

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 17. Lithium proficiency testing results of KAQACL in the year of 2005 (unit, mmol/L)
05-01-1 05-02-1 05-08 05-04

Method No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 30 1.65 027 17.39 30 2.38 0.45 1891 29 058 0.1 17.97 29 1.47 0.35 23.67
NOVA CRT 8 1.88 0.19 10.14 8 2.93 0.33 11.41 7 0.61 0.12 19.3 7 1.65 0.48 29.0
Vitros 6 1.63 0.04 253 6 2.45 0.08 3.29 6 067 0.05 7.44 6 1.62 0.07 4.28
AVL Scientific 3 1.41 0.15 10.62 3 2.13 0.17 8.09 3 0.53 0.06 11.48 3 1.39 0.056 3.8

NOVA others 3 1.6 0.17 11.01 3 245033 1343 3 0.85 0.47 55.37 3 1.32 0.77 58.52
Cobas Integra 3 1.34 001 0.86 3 203 005 248 3 051 008 5095 3 1.4 0.05 353
Dimension RXL 2 1.18 0.04 36 2 181 006 38.13 2 041001 1.7 2 1.21 0.02 1.76
IL 1T 129 - - 1 195 - - 1043 - - 1 119 - -

Flame Emission

Photometry 1T 1.1 - - 1 16 - - 107 - - 1 1.3 - -

Vitros DT 6011 1 15 - - 1 2.2 - - 1 0.6 - - 1 1.6 - -

AAS 1 1.26 - - 1 191 - - 1 0.51 - - 1 122 - -

Other method 1 1.38 1221 - - 106 - - 1137 - -

AAS, atomic absorption spectrophotometry
IL, Instrumentation Laboratory
-, CV could not be calculated since the number of institution responded was one or zero.

Table 18. Methotrexate proficiency testing results of KAQACL in the year of 2005 (unit, umol/L)
05-01-1 05-02-1 05-03 05-04

Method

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 19 1.12 0.1 8.71 19 859 048 562 19 0.39 0.02 545 19 1.18 0.09 7.8
Abbott TDx 19 1.12 0.1 8.71 19 859 048 562 19 039 0.02 545 19 1.18 0.09 7.8

-, CV could not be calculated since number of institution responded was one or zero.

Table 19. Phenobarbital proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

05-01-1 05-02-1 05-03 05-04

Method No.Lab Mean SD CV(%) No.Lab Mean SD  CV(%) No.Lab Mean SD CV(%) No.lab Mean SD CV(%)

All methods 61 2402 1.38 573 61 46.9 275 586 61 10.12 0.62 6.11 61 2421 1.45 5098
Abbott TDx 29 23.84 133 556 29 46.18248 536 28 996 0.58 583 28 23.63 1.58 6.67
Abbott AxSym 16 2411 166 6.88 16 46.843.37 7.19 16 10.33 0.42 405 16 2477 1.78 7.18
Cobas Integra 11 24550565 223 11 4899166 3.4 13 9.98 0.31 3.11 13 24.08 0.59 2.45

Bayer Centaur 2 282 354 1254 2 555 12162191 2 12 0.14 1.18 2 30.1 156 5.17

Dimension RXL 1 280 - - 1 450 - - 1 9.2 - - 1 241 - -
Modular P 1 243 - - 1 494 - - - - - - - - - -
Microgenics ~ ~ ~ ~ B B ~ ~ B B ~ ~
(CEDIA) 1 20.8 1 453

Modular E-170 - - - - - - - - 1 7.0 - - 1 215 - -

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 20. Phenytoin proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

Method 05-01-1 05-02-1 05-083 05-04
etho

No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%) No.lab Mean SD CV(%)
All methods 71 1825 1.0 7.52 71 22.47 0.88 3.97 72 6.75 042 6.29 72 13.9 0.76 5.48
Abbott TDx 30 13.31 0.99 742 30 2252 0.92 406 28 6.9 0.34 495 28 1411 0.66 4.66

Abbott AxSym 21 13.65 0.56 4.17 21 2256 0.57 252 21 6.76 0.27 3.93 21 14.0 0.42 3.01
Cobas Integra 15 12,78 1.6 12.5 15 2211 1.13 5.1 18 6.38 0.26 4.1 18 1319 0.53 4.05

Bayer Centaur 2 148 1.13 7.64 2 2565 219 855 1 8.1 - - 1 160 - -
Dimension RXL 1 138 - - 1 229 - - 1 6.8 - - 1 140 - -
Modular P 1127 - - 1228 - - 171 - - 1 146 - -
Microgenics B ~ B ~ ~ ~ B B o B ~
(CEDIA) 1 128 1 220

DPC Immulite - - - - - - - - 1 6.1 - - 1 1388 - -

Modular E-170 - - - - - - - 1 583 - - T 11.0 - -

-, GV could not be calculated since the number of institution responded was one or zero.

Table 21. Primidone proficiency testing results of KAQACL in the year of 2005 (unit, ug/mL)

05-01-1 05-02-1 05-03 05-04

Method
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

All' methods 5 6.14 0.38 6.27 5 11.86 0.98 8.3 5 3.08 0.18 5.81 5 6.14 0.17 2.73
Cobas Integra 3 6.3 0.2 3.17 3 1217 0.38 3.11 4 315 0.1 3.17 4 617 017 277
Abbott TDx 1 63 - - 1126 - - - - - - - - - -
HPLC 1T 5856 - - 1102 - - T 28 - - T 6.0 - -

-, CV could not be calculated since the number of institution responded was one or zero.

Table 22. Salicylate proficiency testing results of KAQACL in the year of 2005 (unit, mg/dL)
05-01-1 05-02-1 05-03 05-04

Method
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

All methods 5 15,04 0.44 292 5 423 12 283 5 3.48 0.19 5.53 5 16.96 0.38 2.23
Cobas Integra 4 14.85 0.13 0.87 4 4245 1.33 3.13 5 3.48 0.19 5.53 5 16.96 0.38 2.23
Abbott TDx 1 168 - - T 47 - - - - - - - - - -

-, CV could not be calculated since the number of institution responded was one or zero.

Table 23. Tacrolimus (FK-506) proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

05-01-2 05-02-2 05-03 05-04

Method
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

All methods 23 1812 2.24 1711 28 22,84 3.06 13.39 24 574 093 16.27 24 13.67 2.3 16.8
Abbott IMx 23 1312 224 1711 23 2284 3.06 13.39 24 574 093 16.27 24 13,67 2.3 16.8

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 24. Theophvylline proficiency testing results of KAQACL in the vear of 2005 (unit, ug/mL)

Vethod 05-01-1 05-02-1 0503 05-04

No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 711403 0.67 4.76 no2r7 1.04 377 73 469 021 437 73 1395 0.53 3.83
Abbott TDx 28 1384 0.72 517 28 2744 131 478 27 4656 021 449 27 1381 049 357

Abbott AxSym 23 1409 0.3 213 23 2793 089 3.2 23 468 017 364 28 1411 0.72 513
Cobas Integra 14 1424 0.61 4.29 14 2776 047 1.7 15 479 017 352 15 1398 042 2.99
Bayer Centaur 2 1485 12 8.09 2 2715 212 7.7 3 52 061 117 3 1477 1.7 11.54

Dimension RXL 2 1471 014 1.0 2 2785 1.2 432 2 49 0 0.02 2 1415 035 25
Modular P 1 134 - - 1 28.6 - - 1 50 - - 1147 - -
Microgenics ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
(CEDIA) 1T 121 1 244

DPC Immulite - - - - - - - - 1 43 - - 1 146 - -
Modular E-170 - - - - - - - - 1 42 - - 1T 17 - -

-, CV could not be calculated since number of institution responded was one or zero

Table 25. Tobramycin proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

05-01-1 05-02-1 0503 05-04
Method Nolab Mean SD CV(%) Nolab Mean SD CV(%) Nolab Mean SD CV(%) Nolab Mean SD CV(%)
All methods 6 413 0.56 1366 6 812 089 11.0 5 106 019 1839 5 8.74 061 16.02
Abbott TDx 39 017 444 3 78 036 460 10 0 0 36 0.14 393

3 2 2
Abbott AxSym 2 4.8 0.28 5.89 2 9.15 0.21 232 2 125 0.07 5.66 2 43 0.28 6.58
Cobas Integra 1 3.5 - - 1 7.0 - - 1 0.8 - - 129 - -

-, CV could not be calculated since the number of institution responded was one or zero.

Table 26. Valproic acid proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

Method 05-01-1 05-02-1 05-08 05-04

No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 79 7449 3.92 526 /9 111.6 573 514 80 34.39 1.54 449 80 7155831 4.62
Abbott TDx 33 72.95 3.28 4.5 33 109.6 4.76 434 383 34.71 1.91 5562 33 70.78 38.29 4.65

Abbott AxSym 22 76.2 495 6.49 22 1147 6.73 587 22 34.14 1.17 3.41 22 72.95 3.56 4.89
Cobas Integra 16 7438 1.89 254 16 111.7 427 382 17 3441 093 269 17 7164 2.37 3.31
Bayer Centaur 3 7533 1.156 1.53 3 107.7 0.58 0.54 3 34.67 1.15 3.38 3 6667 0.58 0.87

2 2

1 1

1 1

DPC Immulite 77.5 7.78 10.04 118.0 8.49 7.19 3 32.67 1.53 4.68 3 740 2 2.7
Dimensin RXL 73.3 - - 1056.0 - - 1 358 - - 1 719 - -
Modular P 81 - - 112.0 - - - - - - - - - -
Microgenics ~ - - - - - - - - - ~ ~
(CEDIA) 1 74 1 109.0

Modular E-170 - - - - - - - - 1320 - - 1 720 - -

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 27. Vancomycin proficiency testing results of KAQACL in the year of 2005 (unit, ug/mL)

05-01-1 05-02-1 05-03 05-04

Method
No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%)

All methods 24 35.67 2.54 T7.11 24 69.15 6.57 9.5 26 14.04 1.03 7.31 26 36.933.17 8.59
Cobas Integra 9 38.18 1.15 3.01 9 76.18 1.49 195 11 1426054 379 11 397721 529
Abbott TDx 8 34.14 1.49 4.36 8 65.11 1.37 2.1 8 14.730.94 6.41 35.38 1.3 3.68
Abbott AxSym 6 33.97 2.12 6.26 6 66.92 3.04 4.54 6 131704 3.08 35.01 1.61 4.61
Bayer Centaur 1 218 - - 1 51.5 - - 1T 118 - - 29.7 - -
-, GV could not be calculated since the number of institution responded was one or zero.
Table 28. Ethosuximide proficiency testing results of KAQACL in the year of 2005 (unit, ng/mL)

05-01-1 05-02-1 05-08 05-04
Method No.Lab Mean SD CV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 1 587 - - 1 89.4 - - 1 25,3 - - 1 695 - -
HPLC 1 587 - - 1 89.4 - - 1 25683 - - 1 695 - -

-, GV could not be calculated since number of institution responded was one or zero.
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