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Annual Report on 2008 External Quality Assessment in Therapeutic Drug
Monitoring and Drug of Abuse in Korea (2008)
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Dong Hoon Shin, Kyung Eun Song, Seon Mi Song, Soon-Pal Suh, and Jin Q Kim

Therapeutic Drug Monitoring Subcommittee,
The Korean Association of Quality Assurance for Clinical Laboratory,
Seoul, Korea

Two trials of external quality assessment for Therapeutic Drug Monitoring (TDM) subcommittee
of Korean Association of Quality Assurance for Clinical Laboratory (KAQACL) were performed in
2008. The number of participating laboratories were 114, which is similar with that of the previous
year. Average response rates were 97.8% in both trials slightly lower than that of the previous
year. Two kinds of control materials were requested to be tested in each trial so that each
laboratory could know the possible systematic error. The average drug item was 6.3 per
laboratory, which was decreased slightly from 6.8 in recent 5 years, and the maximum was 18
items. The most common test items were valproic acid, digoxin, carbamazepine, theophylline,
phenytoin, and phenobarbital which were peformed in more than 52.1% of participating
laboratories, followed by cyclosporine, vancomycin, tacrolimus, lithium, methotrexate, amikacin,
tobramycin, gentamycin, acetaminophen, salicylate, free phenytoin, primidone, and amitryptyline.
The widely used TDM analyzers were Abbott TDx/TDxFLx (35.3%), followed by Abbott AxSym
(26.5%) and Roche Cobas Integra (17.3%), Abbott IMx (3.3%), and Siemens Viva E (3.0%). The
inter-laboratory coefficients of variations showed similar tendency comparing with those of the
previous years. The number of participating laboratories for drug of abuse tests were 17, which
is similar to that of the previous year. Average drug item were 3.7 for the 1st trial. We found the
relatively good performance as we got the correct answers for all laboratories except 2
laboratories. In conclusion, the TDM external quality assessment of 2008 showed grossly similar
pattern comparing with that of previous year.
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A13) 2l 20089 49 10¥] TDMAAF AqEAH (A
M%) FA=#]EAe Lyphocheck™ TDM  Control
(Bio-Rad Laboratories, Hercules, CA, USA) Level
1 (08-01) & Level 2 (08-02)9] F F7< E4& =
11478 3] 713 ‘ﬂ—"\—°}°313} 2 g A (2m) 3
=#e]242l Lyphocheck” whole blood control (Bio-
Rad Laboratories, Hercules, CA, USA) Level 1
(08-01WB) ¥ Level 2 (08-02WB) 9] F+ /<9 &4
< (Cyclosporine %¥E Tacrolimus AARE ’\]333]3& *
557N 713 ot s st aga R A=
2lE49l Liquicheck Qualitative Urine Toxixology
Control (Bio-Rad Laboratories, Hercules, CA,
USA) Negative (08-01Urine) % Positive (08-
02Urine) 9] ¥ 79 E2& 1771380 L3t A2
gl 20089 10¥€ 15¥9 TDMAAF F=de&2d
Lyphocheck® TDM Control (Bio-Rad Laboratories,
Hercules, CA, USA) Level 2 (08-03) % Level 3
(08-04) o] F F7< 545 F 1087 Zloq 713 uge
2 uslglry. 22 o Lyphocheck™ whole blood
control (Bio-Rad Laboratories, Hercules, CA, USA) Level
2 (08-03WB) % Level 3 (08-04WB) 9] F &7<] 45
Cyclosporine E+= Tacrolimus AAFE Al3slk= & 5471 7]
e e R IEeslth. el ofEdd AxveEd
¢l Liquichek Urine Toxicoloy Screen Controls (Bio-Rad
Laboratories, Hercules, CA, USA) Level S2 Low Opiate
(08-03Urine) ¥ Level S3 (08-04Urine) 9] ¥ £/ €4
= 1771%] 33Tt
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2008 %] TDMEH oA HAGE FEAAL A= ZAL
FE-2 acetaminophen, amikacin, amitriptyline, carbamazepine,
digoxin, ethosuximide, free phenytoin, gentamicin, lithium,
methotrexate, phenobarbital, phenytoin, primidone, salicylate,
theophylline, tobramycin, valproic acid, vancomycin,
cyclosporine, tacrolimus (FK-506), % 203F5<]|31t}. #123]
A FLS S tFoR ANt Hede] =4
2 ZA2K7] 98M Lyphocheck™ TDM control& A A]
Art B Dol &5E Fe] 5.0 mLe ¥ol 31717
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AzEa 2 EAXElE Microsoft Excel 2003,
Microsoft Access 2003 2 Analyse-it Software
(Version 1.68, Leeds, England, United Kingdom)2
AHESIATE ©9] 9 RS TDMEe 8ol A A|A]
g AoR 51 Fal YR g 7| dsiAe 2 A
AR Z L& S A et T HAAPH|EE
7155 @2 7| AdEe} FY F=E Ao
AL 7 A TEEE Au)e] AjolE 1A

A BALE 2t 248 (peer group) & BA],
, standard deviation index (SDI) %2 W%, SDI
+3 Ee 3% Hlojv= 7189 A3 ke AlQlsta
, L{i} 5l SDI #t= ARk &, 3
713l 1 7131 A5ole BANA ALl=det. =gk 7}
THZ WHolA (coefﬁ(:lent of variation), A%, %=
HAgs A=y, & E‘»H%ﬁ«] TDM AAtA &
g V1o gAe] Bl Ve thadt ol AHsii
3 A Hedelald el 71@7} A8 e A= As
Aoz EQIF o] e BRI 7)ol HA|RE, 1 €] v

- 76‘-?‘01]5 e Bolg oz A
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SR A AEa 3AES 1AA ddr1®
114713 3 95.6%%, 23l vz 108718 =5
7} A& sl 100%90. ol Ad=e} fAlet o
2 7t 713 = AAE 2t (Table 1 2 Fig. 1).
TS 7 71 B A BE e AT 6.3 TEOE HE
571 7120039 ~2007d) ] Hit FE o fARIE
(Table 2).
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Table 1. Number of laboratories which responded in TDM proficiency testing in Korean Association of Quality
Assurance and Clinical Laboratories (KAQACL) in the year of 2008 comparing with those of the previous vyears.

No. of laboratories

Trial .
l participated

No. of laboratories responded

Average response rate
(response rate%) 9 P

First trial of 2006 98 98 (100.0%)
100.0%
Second trial of 2006 104 104 (100.0%)
First trial of 2007 110 109 (99.1%)
98.7%
Second trial of 2007 111 109 (98.2%)
First trial of 2008 114 109 (95.6%)
97.8%
Second trial of 2008 108 108 (100.0%)
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Fig. 1. Change of number of participating laboratories in TDM proficiency testing in KAQACL according to the

trials of each vear.

2. AAREHIY olg SiF

20089 x| ArpY 9 AN FEE
Wos ZARIAT HAAREEE v o4 d3s HY
7V Bo] o]8EE Al AbbottAle] TDx (FLx)7F
35.3%9] 7V B& B2 ARE A gidloy, WdE H|
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Table 2. Number of test items per laboratory of TDM proficiency testing of 2008 KAQACL comparing with those
of recent five years

Vear  Average 2004 2005 2006 2007 2008
?;ﬁ{ems '03~07 1st trial fr:‘:l 1st tral fﬂ”;l 1st tral fﬂ”;l 1st trial 2nd trial 1st trial i:‘:l Azavgjer_
1 6.5 4 5 6 6 5 9 11 11 m 11 1N
0 10.1 8 9 0 11 o 13 12 13 13 13 13
3 3.3 0 0 0 3 4 5 6 6 8 8 8
4 41 7 5 3 3 3 3 4 5 3 3 3
5 6.8 4 9 8 8 8 7 8 6 8 775
6 156 15 12 18 18 16 16 17 17 17 17 17
7 158 16 17 13 15 17 19 14 14 12 11 115
8 8 6 7 9 9 8 6 12 10 12 12 12
9 8.1 9 8 7 7 9 9 7 9 4 5 45
10 26 3 0 0 1 0 3 5 5 8 775
11 2.9 3 3 3 4 3 0 1 1 1 1
12 3 0 3 3 3 3 5 5 5 3 4 35
13 3.9 4 3 5 4 4 4 4 4 7 6 6.5
14 2.1 2 2 0 0 3 0 0 1 1 1
15 0.3 0 1 0 0 0 0 0 1 0 105
16 0.1 0 1 0 0 0 0 0 0 0 0 0
17 0.3 1 0 0 0 0 0 0 0 0 0 0
18 0.3 0 0 0 0 0 1 1 1 1 1
19 0.5 0 0 1 1 1 0 0 0 0 0 0
Towl number g, 4 g5 g9 9o 95 98 104 109 109 109 108 1085

of laboratories

Average test

. 6.8 6.8 6.7 6.7 6.6 6.7 6.4 6.3 6.3 6.3 6.3 6.3
items

No. of test

. 20 20 20 20 20 20 20 20 20 20 20 20
items evaluated

(Ton selective electrode)Ho] ©]&=x Slo] 2hdz} £ i FEA HARIZE S82]9] Atel7h ARl AR A
ARE H]go|R0t}. Atomic absorption spectrophotometry U el FRoM o dE AL B 4 3)\21‘?}.

(AAS)Y 2 Flame emission spectrophotometry Zy AL e AN 2AF Ads ARd @i, ¥
(FES)E ol&gt 7|#= 2hda} frAlelith(Table 5). 2k, BlolAlg, 713 AAEZE Table 9-28¢ elst

Atk A YA FAuuoZ QA= [C-tandem
3. Y AP Zukx| & AAlazE HoAl mass spectrometer® Cyclosporine ¥ Tacrolimus AN
2008 % TDMEI oA A3t FEHAL AR =L A& up, 7)1= 1mmun0assay wWo| HbAHT} ok7kA

FE ARz WAl (CV)#E HW Table 6, = 245 AL 218 5= AUtHTable 13 2 Table

Table 7 9 Table 8% o] 7} ¥EEZ ro] & wf 23).
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Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent three years

129

2006 2007 2008 The The
Response Response
Tst  2nd Ist  2nd  1st  2nd Ist  2nd Rate(%) of Rate(%) of

Name of Drug trial trial trial  trial  trial  trial trial trial 2008 '05~'07
Acetaminophen 4 4 6 6 7 6 7 7 6.5% Inc* 54%
Amikacin 13 12 12 13 13 14 15 17 14.7%  Inc* 12.7 %
Amitriptyline 3 3 3 2 2 2 1 1 0.9% 25%
Carbamazepine 75 77 80 81 83 79 76 77 70.5% 78.3%
Cyclosporine 38 37 39 42 44 47 46 46 42.4% Inc*  40.7%
Digoxin 80 82 85 85 88 89 87 86 79.7% 83.9%
Ethosuximide 1 1 1 1 1 1 1 1 0.9% 1.0%
Free Phenytoin 4 4 4 3 3 3 3 3 2.8% 3.5%
Gentamicin 7 7 7 7 7 7 7 8 6.9% 6.9%
Lithium 30 29 32 32 34 36 34 33 30.9% 31.8%
Methotriexate 19 19 20 19 19 19 20 20 18.4 % 18.9%
Phenobarbital 61 61 63 61 62 59 58 55 52.1% 60.5%
Phenytoin 71 72 73 71 74 73 72 71 65.9% 71.5%
Primidone 5 5 6 4 3 3 2 2 1.8% 4.3%
Salicylate 5 5 6 5 5 5 5 5 46% 51%
Tacrolimus (FK-508) 23 24 27 29 30 33 36 37 33.6% Inc* 27.3%
Theophylline 71 73 74 74 76 73 74 73 67.7% 72.7%
Tobramycin 6 5 5 8 8 7 7 10 78% Inc* 6.4%
Valproic Acid 79 80 83 88 92 92 91 90 83.4% 84.7%
Vancomycin 24 26 29 34 36 38 39 40 36.4% Inc* 30.8%
Total number of

laboratories 92 95 98 104 109 109 109 108 31.4% 32.4%

responded

*“Inc” stands for the increase of both the number and the response rate of 2008 comparing with those of recent

three years (2005 ~ 2007).
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Table 4. Usage of the instrument for TDM KAQACL proficiency testing in 2008

Rank of Usage in

Name of Instruments 2005 2006 2007 2008 2008
Abbott TDx/TDxFLx 41.3% 38.9% 37.8% 35.3% 1
Abbott AxSym 24.3% 25.6 % 26.4% 26.5% 2
Roche Cobas Integra 20.9% 20.9% 18.8 % 17.3% 3
Abbott IMx 3.8% 4.0% 42% 3.83% 4
Siemens Viva E 0% 0% 0% 3.0% 5
Siemens Dimension RXL 1.2% 1.1% 1.5% 2.7% 6
Siemens DPC Immulite 1.3% 1.8% 2.1 % 1.8% 7
Roche Modular P 0.8% 1.1% 1.1% 1.6% 8
Roche cobas 6000 (C501) 0% 0% 0% 1.56% 9
Microgenics (CEDIA) 0.6% 0% 0.5% 1.1% 10
DxC 800 0% 0% 0% 09% 11
Siemens Centaur (CP) 2.5% 2.5% 1.8% 08% 12
Abbott Architect 0% 0% 0% 0.8% 12
LC/MS/MS 0.3% 0.83% 0.2% 06% 14
VIDAS 0.3% 0.5% 0.5% 0.6% 14
Roche Modular E-170/ cobas e601 0.8% 0.3% 0.4 % 05% 16
Roche Elecsys 2010/1010/ cobas e411 0.3% 0.4% 0.5% 0.3% 17
HPLC 0.4% 05% 0.5% 0.83% 17
RIA 0.6% 0.3% 0.4% 0.83% 17
EMIT by chemistry autoanalyzer 0% 0% 0.8 % 02% 20
Vitros 250,350,550/750,950 0% 0% 0% 02% 20
Beckman Access 02% 02% 0.2% 02% 20
Johnson & Johnson 0% 01% 0.8% 01% 23
DxI 800 0% 0% 0% 01% 23
Bayer ACS180 0.1% 0% 0.2% 0% -
Other methods 0.1% 1.2% 1.8% 0% -
Sum 100 % 100 % 100 % 100 %

Table 5. Distribution of the methods of lithium determination in the year of 2008 in KAQACL proficiency testing

Principle of 2007 2007 2008 2008

determination 1st trial 2nd trial 1st trial 2nd trial 7% of 2008
ISE 34 36 33 32 97.0 %
AAS 1 1 1 1 3.0%
Sum 35 37 34 33 100.0 %

Abbreviations: ISE, ion selective electrode method; AAS, atomic absorption spectrophotometric method.
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Table 6. Mean between-laboratory CV of each item using low-level control materials in recent 5 years

o~ Triale 2006 2006 2007 Average of 2008 Eﬂ:ﬁ;ﬂi
(1st) (2nd) (2nd) recent 5 years (1st) oarticipated

Acetaminophen 18.8 8.1 12.8 13.0 36.2 7
Amikacin 7.2 10.7 5.3 7.7 5.6 15
Amitriptyline - - - 38.0 - 1
Carbamazepine 7.1 7.2 5.9 7.0 6.7 76
Cyclosporine 156.8 9.2 16.0 14.6 12.6 46
Digoxin 156.8 16.6 14.5 16.3 11.8 87
Free Phenytoin 28.6 7.9 8.4 14.7 6.2 3
Gentamicin 4.6 6.8 3.8 5.2 4.9 7
Lithium 22.0 15.4 17.0 21.4 19.7 34
Methotriexate 3.6 5.1 5.6 5.5 6.5 20
Phenobarbital 4.8 4.4 3.6 5.6 6.2 58
Phenytoin 6.4 55 6.4 7.4 7.3 72
Primidone 6.0 5.7 5.4 7.2 9.6 2
Salicylate 5.3 4.2 17.6 9.8 16.4 5
Tacrolimus (FK506) 22.5 17.6 25.1 19.2 16.7 36
Theophylline 6.1 6.8 4.7 59 56 74
Tobramycin 18.7 20.7 16.4 20.0 14.3 7
Valproic Acid 5.8 4.8 5.0 5.8 6.8 91
Vancomyain 1.8 8.1 7.1 9.2 9.5 39
Ethosuximide - - - - - 1
Total mean CV 11.4 9.1 10.0 12.8 11.2

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of
some laboratories was deleted for the calculation of CV since they were regarded as random errors.
-, CV could not be calculated since the number of laboratories responded was one or zero.
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Table 7. Mean between-laboratory CV of each item using medium-level control materials in recent 5 years

tom / Tl 2000 207 SEERS 2082008 OERE
(2nd) (Tst) Jears (Tst) (2nd) oarticipated

Acetaminophen 5.6 24.7 12.3 13.1 12.9 7
Amikacin 3.5 4.2 50 3.8 7.5 16
Amitriptyline - - 17.2 - - 1
Carbamazepine 7.8 7.7 6.7 6.2 6.4 1
Cyclosporine 7.7 6.6 10.6 8.1 8.9 46
Digoxin 9.4 11.2 10.2 8.2 10.0 87
Free Phenytoin 12.7 6.3 13.7 8.3 138.2 3
Gentamicin 8.9 6.1 8.9 8.1 10.0 8
Lithium 17.9 22.2 19.8 17.4 13.0 34
Methotrexate 8.3 12.7 24.9 7.0 8.7 20
Phenobarbital 3.8 4.0 5.0 6.2 8.0 57
Phenytoin 4.3 6.8 6.2 4.7 4.1 72
Primidone 7.5 5.5 5.4 1.5 6.4 2
Salicylate 2.7 3.6 4.1 2.1 2.9 5
Tacrolimus (FK506) 12.2 8.3 14.1 11.8 14.9 37
Theophylline 55 50 50 5.1 4.3 74
Tobramycin 12.1 9.9 1.2 10.9 156.2 9
Valproic Acid 4.6 4.1 4.9 6.3 4.3 91
Vancomyain 8.4 8.4 7.5 5.9 7.6 40
Ethosuximide - - - - - 1
Total mean CV 7.9 8.7 10.1 8.0 8.8

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of
some laboratories was deleted for the calculation of CV since they were regarded as random errors.
-, CV could not be calculated since the number of laboratories responded was one or zero.
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Table 8. Mean between-laboratory CV of each item using high-level control materials in recent 5 years

o/ Trels 2006 2007 2007 Average of 2008 pumber of
(1st) (1st) (2nd) recent 5 years (2nd) participated

Acetaminophen 9.57 30.8 5.3 1.4 6.2 7
Amikacin 3.57 4.8 5.8 5.4 6.4 17
Amitriptyline - - - 39.5 - 1
Carbamazepine 10.69 9.1 7.5 8.8 7.7 77
Cyclosporine 9.62 7.6 9.6 9.9 8.4 46
Digoxin 8.87 10.8 9.6 10.1 8.8 86
Free Phenytoin 30.83 7.1 14.0 17.4 16.1 3
Gentamicin 9.16 8.3 10.4 9.5 8.2 8
Lithium 16.67 22.9 16.5 18.3 13.5 33
Methotriexate 4.09 4.7 3.2 4.7 5.3 20
Phenobarbital 7.43 6.2 6.6 6.6 9.2 55
Phenytoin 4.25 57 4.9 52 4.8 71
Primidone 4.9 1.2 2.0 4.0 7.0 2
Salicylate 1.37 2.3 0.8 2.9 1.2 5
Tacrolimus(FK506) 11.17 10.1 12.1 12.1 14.0 37
Theophylline 4.89 8.8 4.3 58 4.6 73
Tobramycin 12.18 9.1 10.5 8.8 156.2 10
Valproic Acid 5.28 5.6 3.9 572 4.6 90
Vancomycin 18.22 12.4 8.3 9.5 8.2 40
Ethosuximide - - - - - 1
Total mean CV 9.3 9.3 7.5 10.3 8.3

All numbers are between-laboratory coefficient of variation (CV, %) regardless of methods. Several results of
some laboratories was deleted for the calculation of CV since they were due to random error.
-, CV could not be calculated since the number of laboratories responded was one or zero.

Table 9. Acetaminophen proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04

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

All' methods 7 8.6 3.11 36.17 7 30.83 3.98 13.12 7 30.37 3.93 1294 7 89.83 5.56 6.19
Cobas Integra 5 9.34 0.93 9.97 5 3028189 6.26 &5 3028 1.18 3.9 5 88.4 1.62 1.72

TDx 1 11.47 - - 1 36.69

- T 3719 - - 1 101.8 - -

Cobas 6000 1 2 - - T 240 - - 1 240 - - 1 85.0 - -
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Table 10. Amikacin proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

ALY - FAE - Bof2l 2

08-01 08-02 08-03 08-04
enes E;’b Mean SD CV(%) F;b Mean SD  CV(%) Elaob Mean SD  CV(%) T;b Mean SD  CV(%)
All methods 15 411 023 563 156 1447 055 378 17 1458 1.09 746 17 29.82 1.9 6.38
TDx 9 408 0.27 6.65 9 1467 059 402 10 1519 0.85 559 10 30.81 1.38 4.48
Cobas Integra 5 4.19 0.16  3.87 5 1421 0.35 244 6 13.84 0.77 5.59 6 28.64 1.7 5.95
EMIT 1 4.0 - - 1 14.0 - - 1 13.0 - - 1 27.0 - -
Table 11. Amitriptyline proficiency testing results of KAQACL in the vear of 2008 (unit, ng/mL)
08-01 08-02 08-03 08-04
Method
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
TDx 1 250 - 533 - - 1 473 - - 1 790 - -

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

Table 12. Carbamazepine proficiency testing results of KAQACL in the year of 2008 (unit, ug/mL)

08-01 08-02 08-08 08-04
e NO Mean sD v N Mean sD v N Mean D cvo) MO Mean sD cviw)
Lab Lab ’ Lab : Lab

All methods 76 3.08 021 6.66 76 9.09 056 6.18 77 8.99 0.57 6.36 77 1495 1.15 7.69
AxSym 27 3.1 018 5673 27 9.07 042 459 28 9.0 037 416 28 15.08 1.18 7.79
TDx 24 38.07 0.12 4.0 24 894 04 446 23 8.82 0.5 563 23 1459 0.87 5.93
Cobas Integra 14 322 008 252 14 954 03 383 13 928 06 641 183 1571 1.3 825
Dimension RXL 2 26 0 0.03 2 8.1 0.14 1.75 2 8.55 0.49 5.79 2 140 0.71 5.05
DPC Immulite 2 1.9 0.99 52.1 2 6.75 2.47 36.66 2 8.32 1.1 13.26 2 13.3 1.13 8.51
Modular P 2 3.1 0.14 456 2 9.2 0.14 1.54 3 9.37 0.38 4.04 3 168 0.2 1.27
EMIT 2 295 0.07 24 2 9.0 0.85 9.43 3 8.63 0.35 4.12 3 14.67 0.31 2.08
Cobas 6000 2 3.0 0.57 18.9 2 875 064 7.3 1 8.4 - - 1 139 - -
Microgenics 1 3.3 - - 1 9.5 - - 1T 10.3 - - 1 15.9 - -
Beckman DxC - - 8.4 13.6

-, GV could not be calculated since the number of laboratories responded was one or zero.
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Table 13. Cyclosporine proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

136

08-01 08-02 08-03 08-04
vemned N Mean 8D V(%) % Mean SD OV(%) N Mean SD OV(%) oo Mean SD V(%)
All methods 46 7549 047 1255 46 166.88 13.52 8.1 46 202.79 17.96 8.85 46 380.07 32.08 8.44
TDx 23 80.08 4.97 6.2 23 1719 9.05 526 22 209.43 12.66 6.05 22 380.38 21.77 5.72
AxSym 10 73.78 7.38 10.0 10 161.98 11.32 6.99 10 193.8 23.04 11.89 10 357.83 26.73 7.47
Viva E (EMIT) 4 76.7 15.87 20.7 4 163.7 36.3 222 3 207.8 248 1.2 34178 1082 2.6
RXL 2 61.2 156.27 24.96 2 149.45 21.99 14.71 4 198.65 4.17 2.1 4 400.4 496 1.24
RIA 2 755 19.09 25.29 2 147.0 2546 17.32 2 1855 50.2 27.06 2389.5 126.57 32.5
Cobas Integra 2 ©66.0 5.66 8.57 2 156.56 212 1.36 2 194.0 424 219 23855 3748 972
Centaur 1 70.88 - - 117724 - - 1 22098 - - 1 372.53 - -
LC/MS/MS 1 66.0 - - 1 150.0 - - 1 84.0 - - 1151.0 - -
Microgenics 1 68.0 - - 1 161.0 - - 1 182.0 - - 1.379.0 - -
-, GV could not be calculated since the number of laboratories responded was one or zero.
Table 14. Digoxin proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04
Method N Mean SD V(%) |\ Mean SD OV(%) |y Mean SD OV(%) | Mean SD OV(%)
All methods g7 0.76 009 1179 87 173 014 818 8 1.74 0.17 10.02 86 3.03 0.27 8.79
TDx 25 0.76 0.08 10.56 25 1.63 0.1 6.42 24 162 0.1 594 24 287 0.1 3.69
AxSym 24 0.72 0.07 9.15 24 168 009 53 24 17 0.14 8.39 24 299 0.17 5.64
Cobas Integra 16 0.82 0.06 7.64 16 1.87 0.1 531 14 189 0.1 55 14 327 0.12 3.66
VIDAS 4 0.69 0.06 83 4 175 012 669 4 158 0.1 6.6 4 29 0.2 6.92
Immulite 3 077 023 3012 3 16 0.36 21656 2 20 0.14 7.07 2 35 0.14 4.04
Modular E-170 3 0.54 0.29 5425 3 159 04 2537 4 219 048 21.81 4 379 057 1496
Centaur 2 0.75 0.07 943 2 1.8 014 78 2 1.8 0.14 7.86 2 275 0.21 7.71
Access 2 078 O 0.03 2 1.7 0.02 1.24 - - - - - - - -
RXL 2 0.8 0 0.08 2 18 007 38 2 181 0.08 429 2 3813 0.07 226
Elecsys 2010 2 0.83 0.04 5.19 2 20 014 707 2 18 01 6.22 2 338 0.02 0.63
Microgenics 1 0.82 - - 1 1.76 - - 1 1.8 - - 1 3.1 - -
Modular P 1 09 - - 1 1.9 - - 2 20 0 0 2 3256 007 218
Viva E (EMIT) - - - - - - - - 2 1.75 0.06 3.63 2 273 0.32 11.68
Beckman Dxl - - 1 1.67 - - 1 2.83 - -
Beckman DxC 105 - - 1 1.5 - - 1 138 - - 1 21 - -
Cobas 6000 1 09 - - - 1.9 - - 1 2.1 - - 1 34 - -

-, GV could not be calculated since the number of laboratories responded was one or zero.
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Table 15. Free phenytoin proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04

Method
E:b Mean SD CV(%) E‘;b Mean SD CV(%) E‘;b Mean SD CV(%) E‘;b Mean SD  CV(%)
Al methods 3 1.23 008 623 3 213 018 826 3 1.9 025 1318 3 283 046 16.14
TDx 3 123 008 623 3 213 018 826 3 1.9 025 1318 3 283 046 16.14

Table 16. Gentamicin proficiency testing results of KAQACL in the year of 2008 (unit, pg/mL)

08-01 08-02 08-03 08-04
Method N Mean SD CV(%) | Mean SD CV(%) | Mean SD OV(%) o Mean SD CV(%)
Al methods 7 308 015 491 7 571 046 81 8 58 058 008 8 7.0 06 824
Tox 3 304 005 160 3 584 01 168 4 617 044 700 4 7.65084 449
AxSym > 306 009 28 2 613 009 15 2 595 064 107 2 7.4 042 573
Cobas Integra 2 293 009 813 2 500 027 528 2 515 007 137 2 645021 329

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

Table 17. Lithium proficiency testing results of KAQACL in the year of 2008 (unit, mmol/L)

08-01 08-02 08-03 08-04

Method
NO- \iean sD v MO Mean D cvig) N Mean SO cvi%) N Mean SD ov(%)
Lab Lab Lab Lab

All methods 34 0556 0.11 19.7 34 143 025 1742 33 145 0.19 1295 33 221 0.3 13.52

NOVA CRT 6 056 0.13 23.5 6 1.74 0.27 15.45 6 1.63 0.17 10.44 6 257 0.24 92
AVL Scientific 6 052 0.13 24.43 6 1.32 0.25 18.84 6 137 006 45 6 21 011 512
Cobas Integra 6 049 005 97 6 1.3 0.08 6.2 5 137 0.09 6.28 5 206 0.1 505
Vitros 5 0.69 0.08 3.66 5 1.61 0.06 3.71 5 1.64 0.04 231 5 24 004 16

Dimension RXL 3 044 0.08 17.79 3 1.2 0.07 544 4 118 0.03 223 4 18 0.01 07

NOVA others 3 0.54 0.09 15.85 3 1.41 0.24 16.68 2 143 011 7.44 2 221 0.28 12.51
AAS 1 05 - - T 1er - - 127 - - T 1.88 - -
Easy Electrolyte 1 0.62 - - 1 - - 1 1
FP-20 1 063 - - 1 - - 1 1
DxC 1 05 - - 1 - - - -
Vitros DT 60ll 1 0.6 - - T 1.8 - - T 17 - - T 26 - -

Abbreviation: AAS, atomic absorption spectrophotometry.
-, GV could not be calculated since the number of laboratories responded was one or zero.



TDM & == HAL MUETAL 212 1(2008)

Table 18. Methotrexate proficiency testing

results of KAQACL in the year of 2008 (unit, zmol/L)
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08-01 08-02 08-03 08-04
vemned N Mean SD OV(%) N Mean SD CV(%) | Mean SD OV(%) | Mean SD OV(%)
All methods 20 041 003 648 20 127 009 702 20 126 011 867 20 919 049 528
TDx 18 042 002 512 18 1.28 0.08 59 19 1.26 0.11 888 19 9.2 0.5 5.38
Cobas Integra 2 037 0.04 11.47 2 119 019 16.11 1T 1.22 - - 1 894 - -
-, GV could not be calculated since number of laboratories responded was one or zero.
Table 19. Phenobarbital proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04
Method NO pean  sD ovi#) MO Mean SD cv#) N Mean SD cv%) N Mean SD  cv(%)

Lab Lab Lab Lab

All methods 58 9.8 0.6 6.17 58 2473 154 623 55 2544 203 798 55 55.0 505 9.17
TDx 24 9.92 0.62 6.3 24 2459 169 6.89 23 2584 232 897 23 55.05 54 9.81
AxSym 17 9.88 0.5 509 17 2482 1.4 562 17 264 181 712 17 5537 528 9.58
Cobas Integra 10 9.66 0.34 3.51 10 24.46 0.6 2.46 9 24.45 061 251 9 53.67 2.01 374
Viva E (EMIT) 2 93 0.14 1.52 2 271 099 3.65 2 283 028 1.0 2 61.7 1.98 3.21
Bayer Centaur 1 10.2 - - 1 28.1 - - - - - - - - - -
Dimension RXL 1 10.2 - - 1 24.8 - - - - - - - - - -
Microgenics 1 7.6 - - 1 222 - - 1 24.0 - - 1 545 - -
Beckman DxC 1 95 - - 1 28.7 - - 1 21.2 - - 1 483.2 - -
Cobas 6000 1 55 - - 117.9 - - 1 254 - - 1 57.6 - -
Modular P - - - - - - - - 1 258 - - 1 85.9 - -
-, GV could not be calculated since the number of laboratories responded was one or zero.
Table 20. Phenytoin proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04
venod llifb Mean SD CV(%) Efb Mean SD CV(%) E‘;b Mean SD CV(%) E‘;b Mean SD CV(%)
All methods 72 6.94 0.51 7.31 72 13.42 0.63 471 71 1359 0.56 411 71 2312 1.11 4.8
TDx 24 715 0.32 452 24 1362 0.43 3.19 23 13.74 0.49 359 23 23.06 0.82 3.57
AxSym 22 7.3 0.32 434 22 13.78 0.39 2.82 22 13.82 039 281 22 2339 0.7 2.97
Cobas Integra 15 6.55 0.24 3.7 15 13.09 064 488 14 1293 047 364 14 2269 1.3 5.74
RXL 2 6.3 042 6.73 2 124 042 342 2 141 0 0.01 2 242 028 1.7
Immulite 2 53 1.34 2511 2 112 283 2625 1 1141 - - 1 204 - -
Modular P 2 6.1 014 23 2 127 0.14 1.1 3 13,57 0.6 4.44 3 23.03 1.38 5.99
EMIT 2 6.2 0.71 114 2 127 141 1114 3 138 036 2.61 3 2467 032 1.3
Microgenics 1 6.2 - - 1 124 - - 1 134 - - 1 23.0 - -
DxC 1 6.7 - - 1127 - - 1 128 - - 1 215 - -
Cobas 6000 1 57 - - 1123 - - 1 13.8 - - 1 253 - -

-, GV could not be calculated since the number of laboratories responded was one or zero.
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Table 21. Primidone proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04
Method No. (o No. (o9py NoO. oy No. (92)
Lab Mean SD CV(%) Lab Mean SD CV(%) Lab Mean SD CV(%) Lab Mean SD CV(%)
All methods 2 281 027 9.56 2 5837 062 1147 2 555 035 6.37 2 11.05 0.78 7.04
Cobas Integra 1 3 - - 1 58 - - 1 58 - - 1 11.6 - -
HPLC 1 2.62 - - 1 4.93 - - 1 5.3 - - 1 10.5 - -

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

Table 22. Salicylate proficiency testing results of KAQACL in the year of 2008 (unit, mg/dL)

08-01 08-02 08-03 08-04

Method
etho No- \iean 5D ovi9) MO Mean SO ov%) MO Mean D ovi%) N Mean SD cv%)
Lab Lab Lab Lab

All methods 5 282 046 1641 5 1704 036 212 6 1698 049 287 b 46.58 0.56 1.17
Cobas Integra 4 2.83 0563 189 4 1698 038 226 4 1685 045 268 4 464 0.42 0.91
Cobas 6000 128 - - 1 17.3 - - 1175 - - 1473 - -

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

Table 23. Tacrolimus (FK-506) proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

0801 0802 0803 0604
Method E,fb Mean SD CV(%) [‘;’b Mean SD CV(%) [‘;’b Mean SD CV(%) [‘;’b Mean SD CV(%)
Al methods 36 5.04 084 167 36 11.60 133 11.33 37 856 128 1491 87 16584 2022 14.03
I 24 53 075 1423 24 1208 104 863 19 941 08 93 19 17.34 15 871
Architect 4 423 031 73 4108 058 53 6 808 042 516 6 1583 121  7.89
VivaE (EMT) 3 46 1.5 251 3 1193 179 150 3 853 107 125 3 1417 1.86 13.1
LC/MS/MS 3 477 095 19.83 3 10.87 1.57 1444 3 637 28 4393 3 1223 511 41.76
AXL 2 8.0 141 4714 2 975 276 2828 6 658 017 262 6 1267 026  2.04

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

Table 24. Theophylline proficiency testing results of KAQACL in the year of 2008 (unit, ug/mL)

08-01 08-02 08-03 08-04
Method N Mean SD V(%) | Mean SD OV(%) | Mean SD OV(%) |y Mean SD CV(%)
Al methods 74 499 028 564 74 1460 075 513 73 1460 063 481 73 2872 131 456
TDx 24 492 023 478 24 1453 047 321 24 1443 043 295 24 2841 078  2.75
AXSym 24 499 014 271 24 1467 041 279 24 1466 05 339 24 2876 15 521
Cobas Integra 12 513 026 504 12 1472 048 323 11 1496 048 318 11 286 113 3.0
Immulite 339 182 3302 8 1387 277 2071 2166 099 596 2 31.35 191  6.09
Cobas 6000 2 435 007 16 2 181 014 11 2 148 085 238 2276 014 051
AXL 0 545 035 649 2 162 156 96 2 1445 021 147 2 286 028  0.99
Viva E EMT) 2 455 064 1399 2 131 269 2051 3 1483 081 206 3 2893 1.0 346
Modular P 151 - - 1150 - - 21505 021 141 2 287 014 049
Vitros 155 - - 1174 - - 21665 021 127 2340 141 416
Micogenics 1 474 - - 1150 - - 1145 - - 19285 - -
Je 154 - - 1182 - - - oo
DXC 150 - - 1187 1 1 S

-, CV could not be calculated since number of laboratories responded was one or zero.
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Table 25. Tobramycin proficiency testing results of KAQACL in the year of 2008 (unit, pg/mL)

08-01 08-02 08-03 08-04
Viethod N Mean D oV % Mean D ov%) | Mean D OV [ Mean D OV(%)
Al methods 7 079 011 1425 7 358 089 1094 10 12.83 2457 199.32 10 22.38 4313 192.7
Tx 3 079 001 146 3 355 009 244 3 354 014 895 3 689 037 587
AxSym 3 086 005 52 3 388 013 323 3 401 043 1071 3 7.75 089 50
Cobas Integra 1 055 - - 1 28 - - 2 085 007 248 2 535 007 132
immulite - - .. sT - - 1140 - -
DXC - - ... 482 - -1 B2 - -

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

Table 26. Valproic acid proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

08-01 08-02 08-03 08-04
Method [‘aob Mean SD CV(%) f;b Mean SD CV(%) E:b Mean SD CV(%) E;’b Mean SD CV(%)
All methods 91 3541 2.41 6.82 91 7461 473 6.33 90 7538 8.21 426 00 1345 6.2 461
TDx 33 3483 18 516 33 7379 2.9 3.93 30 7471 343 450 30 134.42 499 3.7
AXSym 00 3596 1.77 493 29 7517 3.63 4.82 30 74.95 248 3.31 30 133.42 552 414

Cobas Integra 16 35.45 0.93 2.63 16 7525 116 155 15 75602 199 266 15 131.3 295 225

Immulite 3 34.67 2.31 6.66 3 7433 569 7.65 2 8525 10.25 12.03 2 148.0 11.31 7.64
Siemens Centaur 2 37.0 0 0 2 705 495 7.02 2 750 424 566 2 13056 354 2.71
RXL 2 35.85 0.21 0.59 2 740 141 1.91 2 779 042 054 2 1344 325 242
Viva E (EMIT) 2 37.95 205 54 2 8245 3.61 4.37 3 844 115 1.37 3 14917 282 1.89
Modular P 1 383 - - 1 790 - - 3 762 161 211 3 136.33 2.02 1.48
Microgenics 1 35.1 - - 1 76.1 - - 1 793 - - 1 148.0 - -
DxC 1 390 - - 1 7556 - - 1 751 - - 1 128.8 - -
Cobas 6000 1 380 - - 1 750 - - 1 73.0 - - 1 141.0 - -

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

Table 27. Vancomycin proficiency testing results of KAQACL in the year of 2008 (unit, ug/mL)

08-01 08-02 08-03 08-04
etnod MO Mean SD V(%) | Mean SD OV(%) | Mean SD OV(%) | Mean SD CV(%)
Al methods 89 13.04 1024 049 39 8503 211 587 40 360 272 755 40 70.16 575 8.19
TDx 16 18.71 136 094 16 8573 1.7 475 16 3587 297 828 16 6896 62 8.99
AXSym 12 1233 062 503 12 3416 1.35 8.06 13 8407 184 802 13 67.14 256 381
Cobas Integra 10 1256 0.52 414 10 38.05 124 826 10 3811 052 185 10 80.03 12.08 15.00
Cobas 6000 11569 - - 189 - - 1 402 - - 1 7208 - -

-, GV could not be calculated since the number of laboratories responded was one or zero.
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Table 28. Ethosuximide proficiency testing results of KAQACL in the year of 2008 (unit, ng/mL)

Vothod 08-01 08-02 08-03 08-04
etho

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
HPLC 1 27.88 - - 1 56.45 - - 1 60.6 - - 1 106 - -

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

Table 29. The participating laboratories for drug of abuse in the proficiency testing of KAQACL in the year of
2008

The kinds of laboratories 2007-1st 2007-2nd 2008-1st 2008-2nd
University hospital laboratory 6 9 8 7
Commercial laboratory 4 4 4 4
Community hospital laboratory 3 4 5 4
Total 13 17 17 15

*Average numbers of drug of abuse items were 3.7 for 1st trial and 3.06 for 2nd trial.

Table 30. The items of drug of abuse and the number of participating laboratories with percent of correct
answer in the proficiency tesing of KAQACL in the year of 2008

N (% of correct answer) of participating laboratories in 2008

No. Name of drug of abuse test

1st 2nd
1 d-Methamphetamine 12 (100%) -
2 d-Amphetamine 10 (100%) 0 (90%)
3 Morphine, Free 9 (100%) 0 (100%)
4 9-COOH-11-nor-29-THC 7 (100%) 7 (100%)
5 Benzoylecgonine 7 (100%) 7 (100%)
6 Phencyclidine (PCP) 5 (100%) 5 (100%)
7 3,4-Methylenedioxymethamphetamine 3 (100%) -
8 Oxazepam 3 (100%) -
9 Nordiazepam 2 (100%) 2 (50%)
10 Nortriptyline 2 (100%) 2 (100%)
11 Secobarbital 2 (100%) -
12 Ethanol 1 (100%) 1 (100%)
Total 63 44
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