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Annual Report on External Quality Assessment in Therapeutic Drug Monitoring
and Drug of Abuse in Korea (2007)

Jeong-Ho Kim, Byung Kwang Kim, Soo Youn Lee, Sail Chun, Gye Cheol Kwon, Yeomin Yoon, Jong-Baeck Lim,
Dong Hoon Shin, Kyung Eun Song, Sean-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
2007. Number of participating laboratories were increased to 109, by 5.63% increase comparing
with the previous year. Response rates reached 98.7% for 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 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 6.3 per institution, which
was decreased slightly from 6.8 in recent 5 years. The most common test items were valproic
acid, digoxin, carbamazepine, theophylline, phenytoin, and phenobarbital which were peformed in
more than 55% of the participating laboratories, followed by cyclosporine, vancomycin, lithium,
tacrolimus, methotrexate, amikacin, gentamicin, salicylate, tobramycin, acetaminophen, primidone,
free phenytoin, and amitryptyline. The inter-laboratory coefficients of variations showed simliar
tendency comparing with those of the previous years. We started the proficiency test for drug of
abuse from 2007 and got the response from 13 and 17 laboratories in the 1st and 2nd trial,
respectively. Average drug items were 34 for the 2nd trial. We found the relatively good
performances as we got the correct answers from all laboratories except 4 for each one mistake.
In conclusion, the TDM external quality assessment of 2007 showed grossly similar pattern
comparing with those of previous year and drug of abuse proficiency testing showed a relatively
good performance.
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1. HElEd

A3l 2007 59 2949 TDMAARE 18A
(A7) A=#e]E49 Lyphocheck® TDM Control
(Bio-Rad Laboratories, Hercules, CA, USA) Level
2 (07-01) % Level 3 (07-02)2] F+ 79 248 &
11070 3] 713e) Faiinh. 22 dol dd(2m) 3
=#e]249  Lyphocheck® whole blood control
(Bio-Rad Laboratories, Hercules, CA, USA) Level
2 (07-01WB) ¥ Level 3 (07-02WB)9 F+ T/ &
A& cyclosporine TX tacrolimus AANS Aldshe &=
4770 NEE ez It A2gaels 2007d
109 24991 TDMAAL H=#e]2d  Lyphocheck”
TDM Control (Bio-Rad Laboratories, Hercules, CA,
USA) Level 1 (07-03) ¥ Level 3 (07-04)9] T &7/
o] 245 F 11UA 3o 7|13s ez et 2
& o] Lyphocheck® whole blood control (Bio-Rad
Laboratories, Hercules, CA, USA) Level 1 (07-
03WB) ¥ Level 3 (07-04WB)Y F FFe E2&
cyclosporine ¥ tacrolimus AARE "]@'57]*‘: % 5470
7NHE gdez ISt 3eokE AsliM e
Liquicheck Qualitative Urine Tox1cology Control
(Bio-Rad Laboratories, Hercules, CA, USA)S A&
siaich w@eeHE Axde 22 13Ae 07-01
(urine) ¥ 07-02(urine)& 2t 1371 7|3el, 23]Atdl=
07-03(urine) 2 07-04(urine)S 2 1778 7]&el] $5
S

2. ZAES 3 W

20079 %0 TDM#EelA] AAGE F=AF AE %
Al ZE2 acetaminophen, amikacin, amitriptyline,
carbamazepine, digoxin, ethosuximide, free phenytoin,
gentamicin, lithium, methotrexate, phenobarbital,
phenytoin, primidone, salicylate, theophylline, tobra-
mycin, valproic acid, vancomycin, cyclosporine,
tacrolimus (FK-506) 5 20850190t} & 40| gl=
chloramphenicol, disopyramide, ethosuximide, lidocaine,
N-acetyl-procainamide, procainamide, propranolol &
o] o= At ARl T s doR
st e Bd2 #ARE] 99814 Lyphocheck™
TDM control AR Al AL Bdel] Zol&rgE &3]
5.0 mL= ol &alr7IH Ao 1583t Ay & & &

Ho] AMgelEE 1A819t}. Lyphocheck™ Whole blood
control-= FAF Gl Bole5E Ag3] 2.0 mLE ¥l &

vAvSK-ARA L P OIT

of - TAlY - EAE - g0j2l 9

A7 Ao 2083 AlE = £ & 4] ARSlES 314
st Eioks FA=#eEHS d-amphetamine, d-me-
thamphetamine, 3,4-methylenedioxymethamphetamine,
secobarbital, nordiazepam, oxazepam, 9-COOH-11-nor-
A9-THC, benzoylecgonine, ethanol, lysergic acid
diethylamide (LSD), methadone, methaqualone, free
morphine, phencyclidine (PCP), propoxyphene, nor-
triptyline % o1& 1658 Az oz A 4= e Aol

AR 2 EAHYE Microsoft® Excel 2003,
Microsoft” Access 2003 @ Analyse-it Software
(Version 1.68, Leeds, England, United Kingdom)<
ARgRlTh 9 2 FE5ARE TDMEZS 3] olA] AlA]
g AoR 51 a1l deiE g 7|l dsixe & ¢
3 AR I 2 A2 sigith w=ek AR E
£ 75 @2 7| AdEe) FY ZT=E Ao
o A HAE 7 A FEEE Q9] Ajolg eS|
& AA SASH - AR (peer group) & BAA|, EF
A}, standard deviation index (SDI) #2 W=, SDI
#ol +3 e 35 Holue ¥ Z3X = AYstan
THA] J"‘% FEFAAL, 2 SDIFES Alatsiact &, 3] 7]
ol 1 71381 ZASele BACNA A=A, =3 7 7
Hg WHolAlS(coefficient of variation), A%, Z
ats AEsisith. 2 239193]e] TDM AAblA &
Z1#o gl B 71 thaE 2ol Aesiitt. g
Aol HedAd] HoA7t A fle Are AsHe
2 EAFol FE B9 1] AW, 2 &l o T
Aol e BRlF oz ATt
(1) o" oH=e] F 7K s A=ae] AAA 4
slo] 48] (peer group) SDI #e] +3 ol & -3
o ‘13_]_—9] /H?Q ° EO] ._?_7]- 2““‘1‘1 o]N—o] %73_54»‘1:— Ao
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% 4 9I9itHTable 1 % Fig. 1). E& 2 71% & 4b 20069)9] it £55 6.8550] Hla) oRb Zasigict
TE $E= HT 6.3 TESRE FHE H/IFEIH2002d ~ (Table 2).

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 2007 comparing with those of the previous years

L %increase of No. No. of institutions
. No. of institutions ' : Average
Trial . comparing with that of the responded (response
participated . . o response rate
previous ftrial rate%)

First trial of 2005 92 - 92 (100.0 %)
100.0 %

Second trial of 2005 95 3.2% 95 (100.0 %)

First trial of 2006 98 3.2% 98 (100.0 %)
100.0 %

Second trial of 2006 104 5.8% 104 (100.0 %)

First trial of 2007 110 57% 109 (99.1 %)
98.7%

Second ftrial of 2007 111 09% 109 (98.2 %)
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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.
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Table 2. Number of test items of TDM proficiency testing of 2007 KAQACL comparing with those of recent five

years

Year  Average 2003 2004 2005 2006 2007
gzt i;ms 02~708 t1ri2| tzr?s twrisatl tgr?aoll tli?\ tzr?zj twrisatl ?r?ﬁl gr; tzr?s Average
1 4.9 4 4 4 5 & 6 5 9 11 11 1
2 8.9 7 6 8 9 10 1 12 13 12 13 12.5
3 2.4 1 2 2 2 2 3 4 5 6 6 6
4 4.2 4 4 7 5 3 3 3 3 4 5 4.5
5 6.6 5 5 4 9 8 8 8 7 8 6 /
6 150 14 13 15 12 18 18 16 16 17 17 17
7 16 6 17 16 17 13 15 17 19 14 14 14
8 7.6 7 6 6 7 9 9 8 6 12 10 11
9 7.6 7 9 9 8 7 7 9 9 7 9 8
10 1.8 2 1 3 2 2 1 2 3 5 5 0
11 3.5 4 5 3 3 3 4 3 2 1 1 1
12 2 1 o 2 3 3 3 3 5 5 5 5
13 3.9 3 4 4 3 5 4 4 4 4 4 4
14 2.4 2 3 2 2 2 2 3 2 2 1 1.5
15 0.3 T 0 0 1 0 0 0 0 0 0.5
16 0.1 0 0 0 1 0 0 0 0 0 0 0
17 0.5 1 1 1 0 0 0 0 0 0 0 0
18 0.1 0 0 0 0 0 0 0 1 1 1 1
19 0.8 o 0 0 0 1 1 10 0 0 0
Total number 81 79 80 8 89 92 95 98 104 109 109 109
of institutions
Average test 68 70 7.1 68 67 67 66 67 64 63 63 6.3
items
No. of testitems 20 20 20 20 20 20 20 20 20 20 20

evaluated

FEHAL] T AAV|ESE AHETA Table 3%
2ot} yiie] FEEC] Al fAR $HES By,
T 3d (200419 ~20061d) Hatell HJE] tacrolimus,
vancomycin, cyclosporine 5°] 53] 27} FAT}.

2. HAEEIE o8 &

Ml

2007dEAE AAPPY 3 AmsE AdEs fabe

7 Eo] 0|85 & AH|E AbbottARe] TDxFLx7} 38.9%
o 7P B HERE ARH ey, Hdm HlE&
41.3%¢1 vlaiA= A8l vl AbbottARe] Abbott
AxSyme| AHg-80] 25 6% 2 F7181% AL, 1 t&°] Roche
AFe] Cobas Integra® 20.9%ATHTable 4). 1 £]°ll Abbott
Akl IMx, BayerAle] Centaur 52| =c|1tHTable 4).

Lithium#Ake] 785l ZAF oIyt gule] Aol 1o
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Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent three years

Year 2004 2005 2008 2007 The response The response
st 2nd 1st ond  Ist ond 1st ond  rael%) of T rate(%) of
Name of drug trial  trial  trial  trial  trial  triel el trial 2007 04~706
Acetaminophen 5 6 4 4 6 6 7 6 6.0 % Inc 55%
Amikacin 13 418 12 12 13 13 14 12.4% 13.7 %
Amitriptyline 3 2 3 3 3 2 2 2 1.8% 2.8%
Carbamazepine 72 67 7% 77 80 81 83 79 74.3% 80.1%
Cyclosporine 33 34 38 37 39 42 44 47 41.7% Inc 39.5%
Digoxin 74 76 80 82 85 85 88 89 81.2% 85.5%
Ethosuximide 0 0 1 1 1 1 1 1 0.9% 0.7%
Free Phenytoin 3 4 4 4 4 3 3 3 2.8% 3.9%
Gentamicin 7 8 7 7 7 7 7 7 6.4% 7.6%
Lithium 32 33 3 29 32 32 34 36 32.1% 33.3%
Methotriexate 18 17 19 19 20 19 19 19 17.4% 19.9%
Phenobarbital 61 64 61 61 63 61 62 89 55.5% 65.8%
Phenytoin 70 71 71 2 78 71 74 73 67.4% 75.9%
Primidone 5 5 5 5 6 4 3 3 2.8% 53%
Salicylate 6 5 5 5 6 5 5 5 4.6% 57%
Tacrolimus (FK-506) 20 21 283 24 27 29 3 33 28.9% Inc 26.5%
Theophylline 69 70 7 374 74 7% 73 68.3% 76.4 %
Tobramycin 6 7 6 5 5 8 8 7 6.9% Inc 6.6 %
Valproic acid 74 /w79 80 83 88 92 92 84.4 % 85.1%
Vancomyain 18 20 24 26 29 34 36 38 33.9% Inc 26.8%
Jotal number of 8 89 92 95 98 104 109 109  31.5% 33.3%

institution responded

* ‘Inc’ means the increase of both the number and the response rate of 2007 comparing with those of recent
three years (2004~2006).

A AA lithiumzA A1) 93.8%91 307|134 ISE (ion flame emission spectrophotometry (FES)E o]-&3+ 7]#%=
selective electrode) o] ©|-8= L 3lof FpdF} AR v]& ZPA7} fAlstH(Table 5).
o]t} Atomic absorption spectrophotometry (AAS)H 2
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Table 4. Usage of the instrument for TDM KAQACL proficiency testing in 2007

Rank of usage in

Name of instruments 2004 2005 2006 2007 0007
Abbott TDx/TDxFLx 43.8% 41.3% 38.9 % 37.8% 1
Abbott AXxSym 21.3% 24.3 % 25.6 % 26.4 % 2
Roche Cobas Integra 21.9% 20.9 % 209% 18.8 % 3
Abbott IMx 3.7% 3.8% 4.0% 42% 4
DPC Immulite 0.3% 1.3% 1.8% 2.1% 5
Bayer Centaur 1.3% 2.5% 2.5% 1.8% 6
Other method 1.7% 0.1% 1.2% 1.8% 6
Behring Dimension RXL 2.1 % 1.2% 1.1% 1.5% 8
Roche Modular P 0.0% 0.8% 1.1% 1.1% 9
Syva (EMIT) 0.2% 0.2% 0.3% 0.8% 10
VIDAS 0.0% 0.3% 0.5% 0.5% 1
Roche Elecsys 2010 0.4% 0.3% 0.4% 0.5% 11
Microgenics CEDIA 0.0% 0.6 % 0.0% 0.5% 11
HPLC 0.3% 0.4% 0.5% 0.5% 11
Roche Modular E-170 0.0% 0.8% 0.3% 0.4% 15
RIA 05% 0.6% 0.3% 0.4% 15
Johnson & Johnson 0.0% 0.0% 0.1% 0.3% 17
Beckman Access 0.2% 0.2% 0.2% 0.2% 18
Bayer ACS180 0.56% 0.1% 0.0% 0.2% 18
LC/MS/MS 0.0% 0.3% 0.3% 0.2% 18
Dade Behring ACA 1.2% 0.0% 0.0% 0.0% -
Dade Behring Opus 0.5% 0.0% 0.0% 0.0% -
Sum 100.0 % 100.0% 100.0 % 100.0 %

Table 5. Distribution of the method of lithium determination in the year of 2007 in KAQACL proficiency testing

Principle of 2006 2006 2007 2007

determination Tst trial 2nd trial 1st trial 2nd trial % of 2007
ISE 30 30 34 36 97.2%
AAS 1 1 1 1 2.8%
FES 1 1 0 0 0.0%
Sum 32 32 35 37 100.0 %

Abbreviations: ISE, ion selective electrode method: AAS, atomic absorption spectrophotometric method: FES, flame emission
spectrophotometry.
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Table 7, ¥ Table 8% o] zt TR o] & o A& 137]#e]a 23]atell= 17713003 AHAHIE 7}
UY FBoIA AT ZPAY Aok AN BKE AN 7 47184 Foldte] vwd B Fol8S HAR, Py
o tiFEe] FEAA AR R Ze & F AT o] 13]aell 67]elA 23|34l 971 R Fo F]3Ho]

7} 7t B S 2 F3E gd B, EEE SR Table 29). AMERAL Y deoRRe] EF
2b - RolAlS, Pl HARATY] HAZA], HURE © d-methamphetamine & 1203 2 ¥ 9 54
Table 9-28° Aefsiitt. A HholA e o 27K 7l AAE Hlo] 13)Aele eds W 71H
2 QA== LC-tandem mass® cyclosporine 3 o] 4F¢] oFeelld Z+ 17184 e 233 = oF
tacrolimu AR Al ¥k, 7]E immunoassay ol = ¥ 7132 gideH(Table 30).
Table 6. Average between-laboratory CV of each item using low-level control materials in recent 5 years

Trials 0005 006 2006 Average of 0007 Numbgr of

o (2nd) (1st) (2nd) - ond) oo
Acetaminophen 7.4 18.8 8.1 14.5 12.3 6
Amikacin 6.7 7.2 10.1 8.1 5.3 14
Amitriptyline - - - - - 2
Carbamazepine 6.2 7.1 7.2 9.3 5.9 79
Cyclosporine 18.7 156.8 9.2 18.9 16.0 47
Digoxin 15.8 156.3 16.6 15.8 14.5 89

Free phenytoin 21.7 28.6 7.9 16.1 8.4 3
Gentamicin 4.5 4.6 6.8 5.8 3.8 7
Lithium 18.0 22.0 15.4 211 17.0 36
Methotriexate 5.5 3.6 5.1 6.3 5.6 19
Phenobarbital 6.1 4.8 4.4 6.3 3.6 59
Phenytoin 6.3 6.4 5.5 7.4 6.4 73
Primidone 5.8 6.0 5.7 7.6 5.4 3
Salicylate 5.5 5.3 4.2 9.3 17.6 5
Tacrolimus (FK506) 16.3 22.5 17.6 17.8 25.1 33
Theophylline 4.4 6.1 6.8 6.1 4.7 73
Tobramycin 18.4 18.7 20.7 18.7 16.4 7
Valproic acid 4.5 5.8 4.8 6.0 5.0 92
Vancomyain 7.3 11.8 8.1 9.1 7.1 38
Total mean CV 9.9 1.4 9.1

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

according to high performance of liquid chromatography.
* not evaluated.
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Table 7. Average between-laboratory CV of each item using medium-level control materials in recent 5 years

Trials 2005 2005 o006 Average of - nog7 humber of

o (1st) (2nd) ond) ST (1st) il
Acetaminophen 7.9 9.0 5.6 10.9 24.7 7
Amikacin 6.2 5.2 3.5 5.1 4.2 13
Amitriptyline - - - - - 2
Carbamazepine 6.5 5.8 7.8 6.6 7.7 83
Cyclosporine 12.3 11.6 7.7 12.0 6.6 44
Digoxin 10.0 11.4 9.4 9.7 1.2 88
Free phenytoin 16.4 241 12,7 16.0 6.3 3
Gentamicin 9.8 8.6 8.9 10.0 6.1 7
Lithium 17.4 23.7 17.9 18.5 22.2 34
Methotrexate 8.7 7.8 8.3 25.6 12.7 19
Phenobarbital 5.7 6.0 3.8 5.2 4.0 62
Phenytoin 7.5 5.5 4.3 6.2 6.8 74
Primidone 6.3 2.7 7.5 5.5 5.5 3
Salicylate 2.9 2.2 2.7 4.0 3.6 5
Tacrolimus (FK506) 17.7 16.8 12.2 18.7 8.3 30
Theophylline 4.8 3.8 55 50 50 76
Tobramycin 18.7 16.2 12.1 10.5 9.9 8
Valproic acid 5.3 4.6 4.6 5.8 4.1 92
Vancomyain 7.1 8.6 8.4 7.7 8.4 36
Total mean CV 9.2 9.6 7.9 9.9 8.7

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 according
to high performance of liquid chromatography.
-, CV could not be calculated since the number of institution responded was one or zero.

*

, not evaluated.
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Table 8. Average between-laboratory CV of each item using high-level control materials in recent 5 years

Trials 0005 0006 Average of 0007 2007 l\llumvbe.r of

o (1st) (1st) A (1st) (2nd) e,
Acetaminophen 6.6 9.57 8.8 30.8 5.3 6
Amikacin 6.4 3.57 56 4.8 58 14
Amitriptyline 37.4 - 2
Carbamazepine 5.9 10.69 9.0 9.1 7.5 79
Cyclosporine 13.5 9.62 10.2 7.6 9.6 47
Digoxin 10.0 8.87 9.9 10.8 9.6 89
Free phenytoin 17.2 30.83 19.9 7.1 14.0 3
Gentamicin 12.1 9.16 9.0 8.3 10.4 7
Lithium 18.9 16.67 17.8 22.9 15.5 36
Methotriexate 5.6 4.09 5.5 4.7 3.2 19
Phenobarbital 59 7.43 6.8 6.2 6.6 59
Phenytoin 3.9 4.25 52 57 4.9 73
Primidone 8.3 4.9 4.9 1.2 2.0 3
Salicylate 2.8 1.37 3.8 2.3 0.8 5
Tacrolimus (FK506) 13.4 1117 12.8 10.1 12.1 33
Theophylline 3.8 4.89 58 8.8 4.3 73
Tobramycin 11.0 12.18 8.0 9.1 10.5 7
Valproic acid 5.1 5.28 5.6 5.6 3.9 92
Vancomyain 9.5 18.22 9.5 12.4 8.3 38
Total mean CV 10.4 9.3 8.8 9.3 7.5

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 according
to high performance of liquid chromatography.

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

*. not evaluated.

Table 9. Acetaminophen proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-08 07-04

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

All' methods 7 3056 7.53 2465 7 95.76 29.47 30.78 6 8.95 1.1 1232 6 107.0 667 53

Roche Integra &6 320 1.84 576 5 104.18 3.35 3.21 b5 8.54 0561 595 5 1048203 1.94

Abbott TDx 2 26.9517.04 6323 2 747 62.65 83.87 1 1.0 - - 1 118.0 - -
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Table 10. Amikacin proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

- A - HAIE - 204E1 9|

07-01 07-02 07-03 07-04
Method No. oV No. cV  No. oV No. oV
Lab Mean SD (%) Lab Mean  SD %) Lab Mean  SD (%) Lab Mean SD (%)
All methods 13 1473 0.61 417 13 3098 15 484 14 458 0.24 53 14 3098 1.79 5.79
Abbott (TDx) 8 14.87 0.72 4.84 8 30.87 1.62 5.25 8 454 0.31 6.89 8 31.583 1.89 599
Cobas Integra 4 146 03 2.08 4 31.62 1.18 3.72 6 463 0.1 2.27 6 30.283 1.49 493
Abbott AxSym 1 141 - - 1 29.32 - - - - - - - - - -
Table 11. Amitriptyline proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)
07-01 07-02 07-03 07-04
Method No. CV  No. CV  No. CV  No. cv
Lab M8 SD gy gp Mean SD g gy Mean 8D g g Mean 8D g
Abbott TDx 1 532 - - 1 8850 - - 1 283.0 - - 1 937.0 - -
HPLC 1 200 - - 1 366.2 - - 1 73.2 - - 1 209.7 - -

-, GV could not be calculated since the number of institution responded was one or zero.
* We did not calculate the statistics for “All methods” because Abbott TDx determines “Total TCA”, and difficult to
be compared with those by HPLC.

Table 12. Carbamazepine proficiency testing results of KAQACL in the year of 2007 (unit, ug/mL)
07-01 07-02 07-03 07-04

etnes ’C‘;b' Mean SD (% Efb- Mean SD &V) ’CI':b- Mean SD &V) E;b' Mean SD (C%v>
All methods 83 96 074 771 83 16.01 145 906 /9 308 0.18 585 79 16.26 1.23 7.54
Abbott TDx 29 947 071 752 29 1555 113 724 25 3.06 0.16 58 25 1568 0.84 534
Abbott AxSym 28 957 08 3814 28 16.15 092 572 28 307 0.16 533 28 1594 0.72 452
Cobas Integra 15 1032 06 583 15 17.82 091 5.1 15 822 011 33 15 182 1.03 564
Bayer Centaur 2 8.49 1.11 13.08 2 136 029 218 1 2.88 - - T 1555 - -
DPC Immulite 2 7.01 2.14 30.54 2 10.85 2.33 21.51 3 291 0.69 2354 3 15633 8.75 24.46
Modular P 2 9.25 0.64 6.88 2 1495 092 6.15 2 2.98 0.31 10.44 2 1625 1.48 9.14
Dimension RXL 2 8.6 0.71 822 2 1415 1.63 11.49 2 2.85 0.07 248 2 145 141 975
Other method 2 9.7 O 0 2 15656 042 274 1 2.8 - - 1 15.0 - -
Bayer ACS:180 1 7.83 - - 11843 - - - - - - - - - -
Syva(EMIT) - - - - - - - - 1 3.0 - - 1 16.0 - -
Microgenics - - - - - - - - 1 4.4 - - 1 159 - -

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 13. Cyclosporine proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04
Method No. oV No. oV No. oV No. oY
Lab Mean SD g g Mean SDgh g Mean SD g g Mean  SD g

All' methods 44 1739 11.44 6.58 44 366.87 28.01 7.63 47 79.27 12.71 16.04 47 361.8 34.65 9.58
Abbott TDx 27 1736 839 4.83 27 369.21 1513 4.1 27 81.33 842 1035 27 365.0 2265 6.21

Abbott AxSym 9 165.0 22.64 13.72 9 351.81 41.832 11.74 10 70.82 12.26 17.32 10 327.2 68.13 20.82
Cobas Integra 2 183.4 1923 1049 2 379.6 44.41 117 2 980 9.9 101 2 3940 424 1.08
RIA 2 150.0 52.33 34.88 2 309.0 131.6 4256 3 51.0 31.32 61.41 3 2923 131.3 44.92
Other method 2 1856 16.12 869 2 383.55 79.83 20.81 1 818 - - 1 408.7 - -
Syva(EMIT) 11830 - - 1 371.0 - - 3 8217 10.91 1328 3 326.4 39.16 12.0
LC/MS/MS 11340 - - 1T 341.0 - - - - - - - - - -
Microgenics - - - - - - - - 1 95.0 - - 1 430.0 - -

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

Table 14. Digoxin proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04

Method No. oV No. oV No. oV No. oV
Lab Mean SD gy Mean SD g Mean SD g g Mean SD g

All methods 88 165 0.19 1123 88 3.05 0.31 1026 89 061 009 145 89 3.04 029 9.58
Abbott TDx 27 149 0151014 27 279 018 648 27 056 009 16.21 27 282 02 7.2

Abbott AxSym 24 162 01 595 24 305 021 675 24 063 007 11.72 24 299 0.13 438

Cobas Integra 16 174 011 612 16 329 0.15 459 17 067 007 1119 17 33 0.12 3.55
Bayer Centaur 4 181 02 109 4 305 019 617 3 065 005 7.7 3 316 0.14 4.44
VIDAS 3 163 009 523 3 298 018 592 3 052 003 509 3 265 0.16 6.13
DPC Immulite 3 16 017108 3 303 0461523 3 071 0.09 1203 3 3.17 021 6.57
Elecsys 2010 3 209 0231077 3 406 034 827 3 063 012193 3 371 042 11.33
Modular E-170 2 177 015 837 2 35 04 1112 3 059 0.1 16183 3 346 032 9.19
Dimension RXL 2 18 001 03 2 313 005 1568 2 061 001 232 2 301 002 07
Other method 2 15 028188 2 291 0441507 1 0.6 - - 29 - -
Beckman Access 1 1.44 - - 1 277 - - 1 064 - - 1 292 - -
Modular P 1 1.7 - - 1 32 - - 106 - - 1 833 - -
Microgenics - - - - - - - - 1 085 - - 1 325 - -

-, GV 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 year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04

Method No. CV  No. oV No. CV  No. oV
Lab Mean SD g g Mean 8D g g Mean SDgn gy Mean SD g

All methods 3 188 012 633 3 295 021 706 3 10 008 841 3 262 037 13.98

Abbott TDx 3 188 012 633 3 29 021 706 3 1.0 0.08 8.41 3 262 0.37 13.98
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Table 16. Gentamicin proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04
Method Efb Mean SD (CO/Z/) ’C‘;b' Mean SD (C%V) ’C‘;b Mean SD (C%V) ’C‘;b Mean SD (C%V)
All methods 7 579 03 608 7 707 059 828 7 309 012 376 7 6.69 0.7 1044
Abbott TDx 3 587 012 197 & 701 012 172 3 3156 018 408 3 6.92 036 5.23
Abbott AxSym 2 607 024 39 2 777 019 246 2 31 O 002 2 73 0 0.03
Cobas Integra 2 54 042 78 2 645 049 767 2 30 014 471 2 575 007 1.23

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

Table 17. Lithium proficiency testing results of KAQACL in the year of 2007 (unit, mmol/L)

07-01 07-02 07-03 07-04
etnes ’C‘;b Mean  SD (C;/) ’C‘;b Mean SD (C;/) ’C‘;b Mean SD (C;/) ’C‘;b Mean SD (C;/)
All methods 34 15 0332221 3 231 0538 2291 36 05 0.1 1701 36 2317 0.36 15.46
NOVA CRT 7179 046 258 7288 0.76 2647 7 059 01 1764 7 277 0.34 1245
Vitros 6 156 013 834 6 234 017 716 7 062 0152372 7 231 024102
Cobas Integra 5 1.36 0.15 1084 5 209 0.24 11.37 6 053 003 511 6 217 0.1 476
AVL Scientific 5 145 044 30,04 5 194 032 1655 5 054 0.08 14.51 5 219 0.22 10.1
NOVA others 4 154 0251593 4 252 045 1805 3 06 0.03 4.4 3 261 0.31 11.69
Dimension RXL 3 119 002 146 3 184 007 377 3 045 004 932 3 191 001 0.52
Other method 2 15 0191269 2 232 0.16 6.71 2 057 008 1489 2 207 021 10.25
AAS 1 .14 - - T 196 - - 1 054 - - 1 2.01 - -
IL 1 1.25 - - T 194 - - 1 0.48 - - 1 1.95 - -
Vitros DT 60ll - - - - - - - - 1 0.6 - - 1 1.9 - -

AAS, atomic absorption spectrophotometry
IL, Instrumentation Laboratory
-, GV 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 2007 (unit, umol/L)

07-01 07-02 07-03 07-04

Method No. oV No. oV No. oV No. oY
Lab Mean SD gy g Mean SD gy Mean SD gy Mean SD g

All methods 19 118 015 1266 19 891 042 47 19 041 002 558 19 9.0 029 3.24

Abbott TDx 19 118 0.16 1266 19 8.91 0.42 4.7 19 041 0.02 5.8 19 9.0 0.29 8.24
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Table 19. Phenobarbital proficiency testing results of KAQACL in the year of 2007 (unit, ug/mL)

145

07-01 07-02 07-03 07-04
Methoo ’C‘;b' Mean SD (CO/Z/) ’C‘;b' Mean SD (C%V) ’C‘;b Mean SD (C%V) ’C‘;b Mean SD (C%V)
All methods 62 2421 097 403 062 4744 295 628 59 10.37 037 361 59 4779 3.13 6.56
Abbott TDx 27 240 074 307 27 46.25 226 489 25 1054 031 298 25 46.46 3.06 6.59
Abbott AxSym 18 2443 133 542 18 4737 357 753 17 1022 04 393 17 4813 3.63 7.55
Cobas Integra 122442 0.75 308 12 4971 207 416 12 1022 034 332 12 4924 15 3.04
Bayer Centaur 2 28.66 4.57 1596 2 66.06 19.71 29.84 11086 - - 1 5072 - -
Other method 2 230 071 307 2 4785 219 458 1105 - - 1 48.0 - -
Dimension RXL 1 245 - - 1 48.0 - - 1105 - - 1 505 - -
Syva(EMIT) - - - - - - - - 1 100 - - 1 524 - -
Microgenics - - - - - - - - 1 7.9 - - 1 474 - -
-, GV could not be calculated since the number of institution responded was one or zero.
Table 20. Phenytoin proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04
Method E;b' Mean SD (% ’L\g)b- Mean SD &v) 'C‘;b' Mean SD (C%v> E;b' Mean SD (%
All methods 74 13.79 094 6.81 74 2327 132 566 73 703 045 6.35 73 234 115 4.9
Abbott TDx 26 138.85 042 3.05 26 2343 094 399 25 722 019 262 25 2349 091 3.86
Abbott AxSym 23 1416 0.61 4.33 23 23.7 105 445 22 7.31 027 368 22 23.67 1.09 46
Cobas Integra 16 1283 053 411 16 223 125 559 16 6.6 031 471 16 2284 1.08 4.71
Dimension RXL 2 144 127 8.84 2 2415 163 6.73 2 7.4 028 382 2 238 099 4.16
Modular P 2 134 028 211 2 2383 0 0.02 2 6.25 0.35 5.66 2 220 0.99 45
Other method 2 134 028 211 2 232 014 061 1 6.9 - - 1 234 - -
Bayer ACS:180 1 16.22 - - 1 30.04 - - - - - - - - - -
Bayer Centaur 1 1715 - - 1 272 - - 1 7.45 - - 1 26.1 - -
DPC Immulite 1 12.0 - - 1 193 - - 2 6.23 0.11 1.7 2 241 283 11.74
Syva (EMIT) - - - - - - - - 1 7.0 - - 1 238 - -
Microgenics - - - - - - - - 1 5.8 - - 1 21.6 - -
-, 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 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04
Method ’C‘;b Mean SD <Cg/(\7/> E;b Mean SD (g/:/) ’C‘;b Mean SD <Cg/(\7/> E;b Mean SD (g/:/)
All methods 3 6.31 0.35 554 3 11.08 0.14 1.23 3 3.01 0.16 5.41 3 10.63 0.21 1.96
Cobas Integra 2 6.26 0.48 7.68 2 11.07 019 1.78 2 2.92 0.03 0.97 2 1085 021 2.01
HPLC 1 6.4 - - T 11 - - 1 3.2 - - 1108 - -

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 22. Salicylate proficiency testing results of KAQACL in the year of 2007 (unit, mg/dL)

07-01 07-02 07-03 07-04
Methoo T;)b Mean SD (% anb' Mean SD <% ,Cl;b Mean SD (Cg/:/) ,Cl;b Mean SD (C%\/)
All methods 5 16.14 0.59 3.63 5 4426 1.0 226 5 2.88 051 176 5 4532 0.37 0.82
Cobas Integra 5 16.14 0.59 3.63 5 4426 1.0 226 5 2.88 051 17.6 5 4532 0.37 0.82
Table 23. Tacrolimus (FK-508) proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)
07-01 07-02 07-03 07-04
Methoo T;)b Mean SD (Oo/(\)/> P;b Mean SD (C%\;/) llilaob Mean SD (Cg/x llilaob Mean SD (%
All methods 30 124 1.03 832 30 20.73 209 10.08 33 6.45 1.62 25.11 38  20.72 251 1211
Abbott IMx 26 1246 1.04 835 26 211 1.9 901 28 6.89 1.26 18.22 28 2119 2.29 10.83
Abbott AxSym 1T 116 - - 1207 - - 1 6.1 - - 1T 20.0 - -
Abbott TDx 1 180 - - 1 194 - - - - - - - - - -
LC/MS/MS T 111 - - (I VAR - 1 4.0 - - 1198 - -
Other method 1 80 - - 1 16.7 - - 1 3.1 - - 1 186 - -
Syva (EMIT) - - - - - - - - 2 3.4 028 8232 2 1595 1.34 842
-, GV could not be calculated since the number of institution responded was one or zero.
Table 24. Theophylline proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)
07-01 07-02 07-03 07-04
\ethod ’C‘;b Mean SD g/o\/) S;b Mean SD g/:/) ’C‘;b Mean SD g/o\/) S;b Mean SD C%v;
All methods 76 1446 072 497 76 29.86 263 8.8 73 499 023 466 73 3025 1.29 4.26
Abbott TDx 27 1415 0.7 494 27 2946 1.43 485 25 498 02 406 25 30.28 0.82 2.71
Abbott AxSym 25 1458 046 313 25 30.27 1.71 563 24 497 02 408 24 30.18 1.4 4.64
Cobas Integra 18 1426 045 3.19 183 29.68 1.01 341 13 509 0.16 3.2 13 30.03 0.84 2.78
DPC Immulite 3 13.8 312 226 3 2853 6.6 23.13 3 483 0.65 13.46 3 3343 1.36 4.06
Bayer Centaur 2 1498 017 1.13 2 2766 132 478 1 496 - - 1 2796 - -
J&J 2 172 3.25 18.91 2 364 481 13.21 2 595 1.06 17.83 2 836 1.27 3.21
Dimension RXL 1148 - - 1 3809 - - 1 4.9 - - 1 292 - -
Modular P 1 144 - - 1 285 - - 1 5.1 - - 1 294 - -
Vitros 1 16.4 - - 1 38.1 - - 1 5.3 - - 1 39.5 - -
Other method 1 145 - - 1291 - - - - - - - - - -
Syva(EMIT) - - - - - - - - 149 - - 1T 306 - -
Microgenics - - - - - - - - 1 436 - - 1 286 - -

-, CV could not be calculated since number of institution responded was one or zero.
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Table 25. Tobramycin proficiency testing results of KAQACL in the year of 2007 (unit, ug/mL)
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07-01 07-02 07-03 07-04
Methoo E;b- Mean SD (% anb' Mean SD <% E‘;b' Mean SD &\/) E;b- Mean SD (%
All methods 8 427 0.42 9.86 8 8.17 0.74 9.06 7 1.04 017 16.38 7 8.15 0.85 10.49
Abbott TDx 4 423 0.17 4.04 4 8.33 0.36 4.32 3 1.04 008 7.19 3 8.43 0.12 1.44
Abbott AxSym 3 461 0.14 3.01 3 8.43 0.8 9.49 3 1.16 0.06 456 3 8.49 0.42 498
Cobas Integra 1 3.4 - - 1 6.8 - - 1 0.7 - - 1 6.3 - -
-, GV 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 2007 (unit, ng/mL)
07-01 07-02 07-08 07-04
\ethod 'L\Iaob Mean SD ((Z/o\é anb Mean  SD (CO{Y) ’Claob Mean  SD ((Z/OV) E‘;b Mean  SD ((2/2/)
All methods 92 7359 3.02 4.1 92 126,94 7.01 557 92 3471 173 499 092 125667 4.85 3.86
Abbott TDx 34 732 319 436 34 12472 56 449 33 3422 1.7 496 33 12488 3.8 3.04
Abbott AxSym 29 7408 249 336 29 1270 731 576 29 35056 1.78 508 29 127.05 3.92 3.09
Cobas Integra 17 73.08 229 314 17 12747 426 334 17 3432 082 239 17 1245 391 3.14
Bayer Centaur 3 7453 129 174 3 11872 206 1.73 3 34.09 3.0 8.81 3 114.43 8.66 7.57
DPC Immulite 3 7897 0.06 007 3 140.38 451 3.21 4 36.0 149 413 4 1375 451 328
Dimensin RXL 2 706 198 28 2 117851054 894 2 350 O 0 2 1205 212 1.76
Other method 2 738 877 1188 2 1211 1824 1506 1 388 - - 1 1131 - -
Bayer ACS:180 1 68.62 - - 1 116.87 - - - - - - - - -
Modular P 1 73.9 - - 1 1243 - - 1 384 - - 1 126.0 - -
Syva(EMIT) - - - - - - - - 1 405 - - 11401 - -
Microgenics - - - - - - - - 1 86.0 - - 11241 - -
-, GV could not be calculated since the number of institution responded was one or zero.
Table 27. Vancomycin proficiency testing results of KAQACL in the year of 2007 (unit, ug/mL)
07-01 07-02 07-03 07-04
\ethod 'C‘aob Mean SD ((2/0\3 ’Claob Mean SD g/ov) 'C‘aob Mean SD ((2/0\3 ’Claob Mean SD (%V)
All methods 36 3798 32 842 36 70.92 879 12.4 38 140 099 7.09 38 6812 563 8.26
Abbott TDx 14 38.99 487 125 14 73.72 11.86 16.09 15 1412 1.18 8.08 15 64.13 3.58 5.58
Cobas Integra 11 8929 202 514 11 7193 503 6.99 11 1438 093 6.46 11 740 42 568
Abbott AxSym 10 38593 216 6.0 10 6587 4383 657 11 13.37 056 422 11 66.78 2.83 4.24
Other method 1T 414 - - 1 3076 - - 1 147 - - 1 780 - -

-, CV could not be calculated since the number of institution responded was one or zero.
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Table 28. Ethosuximide proficiency testing results of KAQACL in the year of 2007 (unit, ng/mL)

07-01 07-02 07-03 07-04
Method No. cV  No. vV No. cV  No. oV
Lab Mean SD gy gp Mean 8D g Mean SD g gy Mean SD g
All methods 1 650 - - 1 1109 - - 1 296 - - 1 1105 - -
HPLC 1 650 - - 1 1109 - - 1 296 - - 1 1105 - -

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

Table 29. The participating laboratories for drug of abuse in the proficiency testing of KAQACL in the year of
2007

The kinds of laboratories No. of 1st trial No. of 2nd trial
University hospital laboratories 6 9
Commercial laboratories 4 4
Community hospital laboratories 3 4
Total 13 17

* Average numbers of drug of abuse items were 3.8 for 1st trial and 3.4 for 2nd trial.

Table 30. The items of drug of abuse and the number of participating laboratories with the percent of correct
answer in the proficiency testing of KAQACL in the year of 2007

No. (percent of correct answer) of the participating

No. Name of drug of abuse laboratories in 2007
Tst trial 2nd frial
1 d-Methamphetamine 9 (94.4%) 13 (100 %)
2 d-Amphetamine 8 (93.8 %) 8 (100 %)
3 9-COOH-11-nor-A9-THC 6 (100 %) 7 (100 %)
4 Morphine, free 6 (91.7 %) 7 (100 %)
5 Benzoylecgonine 5 (100 %) 6 (100 %)
6 Phencyclidine (PCP) 4 (100 %) 4 (100 %)
7 Oxazepam 3 (100 %) 3 (100 %)
8 3,4-Methylenedioxymethamphetamine 2 (75%) 3 (100 %)
9 Nordiazepam 2 (100 %) 2 (100 %)
10 Secobarbital 2 (100 %) 2 (100 %)
11 Ethanol 1 (100 %) 1 (100 %)
12 Nortriptyline 1 (100 %) 1 (100 %)

Total 49 57
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