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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
2003. Number of participating laboratories were 80 which is similar to those of the previous year.
Response rates were elevated to 100.0% for both trials. Two kinds of control materials were
requested to be tested in each ftrial 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 7.0 per institution, which was elevated slightly from 6.5 in recent 5 years. The
most common test items were valproic acid, digoxin, phenytoin, carbamazepine, theophylline, and
phenobarbital, which were peformed in more than 75% of participating laboratories, followed by
cyclosporine, lithium, methotrexate, tacrolimus, vancomycin, amikacin, gentamycin, salicylate, tobra—
mycin, acetaminophen, primidone, free phenytoin, and amitryptyline. The most widely used TDM
analyzer was Abbott TDX/TDXFLx (52%), but its proportion were decreased slightly comparing with
the previous years. The interlaboratory coefficients of variations were not greatly improved
comparing with previous years. In conclusion, the TDM external quality assessment of 2003
showed grossly similar pattern comparing with those of previous year, except that the response
rate was elevated to 100% and two levels of control material were used in each trials.
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Table 1. Number of institution who responded in TDM proficiency testing in Korean Association of Quality
Assurance and Clinical Laboratories (KAQACL) in the vear of 2003 and the previous year.
Trial No. of institution participated ~ No. of institution responded (response rate%) Average
First ma\‘ of 2002 82 79 (96.3%) 96.9%
Second trial of 2002 82 79 (96.3%)
First trial of 2003 79 79 (100.0%) 100.0%
Second ftrial of 2003 80 80 (100.0%)
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Table 2. Test items of TDM proficiency testing of 2003 KAQACL comparing with those of recent five years

Vear No. of Test ltems Average 2000 2001 2002 2003
'98~'02 1st trial 2nd trial Tst trial 2nd trial 1st trial 2nd trial 1st trial 2nd trial Average
1 3.5 3 4 3 4 3 3 4 4 4.0
2 54 6 4 5 5 5 8 7 6 6.5
3 2.6 2 3 3 5 2 1 1 2 1.5
4 3.9 5 3 3 3 6 4 4 4 4.0
5 59 5 6 6 6 6 6 5 5 50
6 17.8 15 32 18 17 13 15 14 13 13.5
7 13.5 13 8 11 15 16 14 16 17 16.5
8 8.0 9 3 10 10 9 9 7 6 6.5
9 4.4 6 3 4 3 5 6 7 9 8.0
10 1.6 4 1 3 1 1 1 2 1 1.5
11 2.7 2 1 3 4 5 3 4 5 45
12 0.9 0 2 3 2 0 0 1 0 0.5
13 1.9 2 1 3 2 3 5 3 4 4.5
14 1.3 2 0 0 1 4 2 2 3 2.5
15 0.4 1 0 1 0 0 1 1 0 0.5
16 0.4 0 0 1 2 0 0 0 0 0.0
17 0.4 1 0 0 0 1 1 1 1 1.0
18 0.3 0 0 0 0 0 0 0 0 0.0
Total number 749 67 63 77 80 79 79 79 80 795

of institutions

Average test

toms 6.45 6.57 5.91 6.94 6.69 6.40 6.32 6.99 7.06 7.02
No. of test
. 244 26 17 26 26 27 27 20 20 20
items evaluated
& Z7I8ItH(Table 2). U Awle] AR sJojA AA lithiumdAA 132l 90%91
FEA e FE G AAZ|EFE AHEH Table 33 28 7]1# A ISE (Ion selective electrode)®o] ©]-&=
2t gty FEEC] Al AR SEES B9 I 3o Zdz fAlgt B]EoldY). Atomic absorption
1, HZ 349 (200048 ~ 2002L4) Boh= oM AAl 713 spectrophotometry® % Flame emission photometry
o] Z7IRF FEo] Bskoy $HEe TR IE £ o] &3l 7Fo] 47t 1713 42 27|#e g zhdy) FYst
Ql 5L gl At (Table 5).
2. ZARRHE o8 3. HARRZE oAl

2003 xol = AAMP 2 I e Ades) FYe 20039 TDMEZlA] AAjet SFEAAL Al E2AR]
o ARG AAREEE AHle ol& d3E HH el HAMETRY] WHolAIS(CV)ake HH Table 6,
7F4 ®o] o]&¥E AH|E AbbottAle] TDx(FLx)7} Table 7, 2 Table 87} Zo] 7 5= o] & uj

51.7%9) 7V B2 Hl&2 ARE I Jgloy, Hd®w H e THA P RS & 5 ek

& 56.0%°l Hlside Faskit. 2= RocheAle ZF AL G AT AL A3E AR Hd, 253
Cobas Integra®l AF&-8&°] 19.7%% %7}5lo] AbbottAl 2b, WA, 7P| dAbERe] HAA], HWAE Ta-
o] AxSyme| 16.5%% <AEth (Table 4.) L el ble 9-28 AelslGitt. o] aifH= 23)AF BF F7HA]

AbbottAte] IMx, Dade BehringAt®] OPUS, Dade A=dY E224E W $H3ld = s F e At
Behring A}l ACA, Bayer AF] ACS180, HPLC, RIA g 5 F=sE } It} 20039=el Fm=deE] Algdol 4
o] tH(Table 4). Lithium#Ake] 7Z-$-oll= AL Wo] oz gneto} 8 EQlgo] H 713 QIS



126 ZIKS . 2l

O4-0t - FIAI - FAIH - oial - ol - A

¢

4

S

s .
[

rlo
o
o
T
>
H>
1]
oy
™
=

L= = (i)

0
0

Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent three years

Year 2000 2001 2002 2003 The The
Response . Response
Tst 2nd 1st 2nd Tst end st 2nd Rate(%) Rate(%) of

Name of Drug trial trial trial trial trial trial  trial  trial  of 2003 "00~"02
Acetaminophen 4 3 4 4 4 5 5 5 6.3% 1 5.2%
Amikacin 10 13 15 15 15 15 12 138 15.7% 18.4%
Amitriptyline 1 * 3 2 3 3 3 3 3.8% i 3.4%
Carbamazepine 61 60 66 68 66 66 67 68 84.9% 1 84.6%
Cyclosporine 21 * 20 25 30 30 30 31 38.4% 1 32.5%
Digoxin 65 63 67 68 68 67 68 69 86.2% 1 85.9%
Ethosuximide 3 3 0 0 0 0 - - 0.0% 0.7%
Free Phenytoin * 3 4 4 5.0% 52%
Gentamicin 7 6 9 8 8 8 8 8 10.1% 1 9.5%
Lithium 28 * 30 30 27 26 28 31 37.1% i 37.0%
Methotriexate 16 * 16 17 16 17 17 17 21.4% 1 20.8%
Phenobarbital 55 55 61 61 60 60 60 61 76.1% 77.2%
Phenytoin 60 61 65 68 66 66 65 66 82.4% 84.6%
Primidone 7 7 7 5 5 5 5 5 6.3% 8.5%
Procainamide 1 1 0 0 0 0 - - 0.0% 0.4%
Quinidine 2 2 1 0 0 - - 0.0% 0.9%
Salicylate 7 7 6 5 6 6 7 7 8.8% 1 6.9%
Tacrolimus (FK-506) 0 0 0 0 16 14 16 17 20.8% 1 6.5%
Theophylline 62 61 62 64 66 66 66 67 83.6% 1 82.0%
Tobramycin 3 4 7 8 8 8 7 6 8.2% 1 8.0%
Valproic Acid 63 62 67 68 70 70 69 70 87.4% 1 87.0%
Vancomycin 12 12 17 15 17 13 15 17 20.1% i 20.0%
Total number of
institution 74 73 77 80 79 79 79 80 31.9% 1 31.1%
responded

* The increase of the response rate of 2003 comparing with those of recent three years (2000 ~ 2002) was

symbolized as 1.
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o] ZolAl= 7|HE MR 5T Ao At AAd A
© 2 HeItKTable 1). 2003d%E & nf) 3Ajni}t T 7}
7 sxo A=A ELE Hulo] 7 73R AR AlE
S 7] H=E sigith. 7P B 7|HelA s)4le o
5 F% AAF FE-L valproic acid, digoxin, carbama-
zepine, theophylline, phenytoin, phenobarbital 52
6 TEo=A 75%9 718A STt (Table 3). o
=922 cyclosporine, lithium, methotrexate, tacroli-
mus, vancomycin, amikacin, ¢ <z, 10% Wl

vto] 34l HQl F5& gentamycin, salicylate, tob-
ramycin, acetaminophen, primidone, free phenyto-
in, amitryptyline 59 &0laL ol& ddx fAlsE &
|t (Table 3). Ethosuximide, procainamide®
olo] quinidine &= 3|4l7]#e] 8 ATt =g 7t 7|
T A FE = HE 7.03502 2 57W7H(1998
W~2002 )9 Hit F5 F 6.5% 50 vl 0.5 T5 &
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Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent three years

Year 2000 2001 2002 2003 The The
Response . Response
Tst 2nd 1st 2nd Tst end st 2nd Rate(%) Rate(%) of

Name of Drug trial trial trial trial trial trial  trial  trial  of 2003 "00~"02
Acetaminophen 4 3 4 4 4 5 5 5 6.3% 1 5.2%
Amikacin 10 13 15 15 15 15 12 138 15.7% 18.4%
Amitriptyline 1 * 3 2 3 3 3 3 3.8% i 3.4%
Carbamazepine 61 60 66 68 66 66 67 68 84.9% 1 84.6%
Cyclosporine 21 * 20 25 30 30 30 31 38.4% 1 32.5%
Digoxin 65 63 67 68 68 67 68 69 86.2% i 85.9%
Ethosuximide 3 3 0 0 0 0 - - 0.0% 0.7%
Free Phenytoin * 3 4 4 5.0% 52%
Gentamicin 7 6 9 8 8 8 8 8 10.1% 1 9.5%
Lithium 28 * 30 30 27 26 28 31 37.1% i 37.0%
Methotriexate 16 * 16 17 16 17 17 17 21.4% 1 20.8%
Phenobarbital 55 55 61 61 60 60 60 61 76.1% 77.2%
Phenytoin 60 61 65 68 66 66 65 66 82.4% 84.6%
Primidone 7 7 7 5 5 5 5 5 6.3% 8.5%
Procainamide 1 1 0 0 0 0 - - 0.0% 0.4%
Quinidine 2 2 1 0 0 - - 0.0% 0.9%
Salicylate 7 7 6 5 6 6 7 7 8.8% 1 6.9%
Tacrolimus (FK-506) 0 0 0 0 16 14 16 17 20.8% i 6.5%
Theophylline 62 61 62 64 66 66 66 67 83.6% 1 82.0%
Tobramycin 3 4 7 8 8 8 7 6 8.2% 1 8.0%
Valproic Acid 63 62 67 68 70 70 69 70 87.4% 1 87.0%
Vancomycin 12 12 17 15 17 13 15 17 20.1% i 20.0%
Total number of
institution 74 73 77 80 79 79 79 80 31.9% 1 31.1%
responded

* The increase of the response rate of 2003 comparing with those of recent three years (2000 ~ 2002) was

symbolized as 1.
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3. 7P B2 7IHeA AAE sladle EAAEE
valproic acid, digoxin, phenytoin, carbamazepin,
theophylline, phenobarbital & 6FC=ZA HA3e]7]
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Table 4. Usage of the instrument for TDM KAQACL proficiency testing in 2003

Name of Instruments 2001 2002 2003 Rank of Usage in 2003
Abbott TDx/TDxFLx 58.5% 56.0% 51.7% 1
Roche Cobas Integra 12.4% 16.6% 19.7% 2
Abbott AxSym 15.7% 17.1% 16.5% 3
Abbott IMx 0.0% 2.8% 3.1% 4
Dade Behring Opus 4.5% 3.1% 3.0% 5
Other method 2.4% 0.0% 2.8% 6
Bayer ACS180 1.9% 1.4% 1.4% 7
Dade Behring ACA 2.7% 1.7% 0.7% 8
RIA 0.3% 0.4% 0.5% 9
HPLC 0.3% 0.4% 0.4% 10
Beckman Access 0.2% 0.2% 0.2% 11
Johnson & Johnson 0.0% 0.2% 0.0%

Microgenics CEDIA 1.0% 0.0% 0.0%

DPC Immulite 0.1% 0.0% 0.0%

Sum 100.0% 100.0% 100.0%

Table 5. Distribution of institution in the year of 20083 for lithium in KAQACL proficiency testing.

Principle of 2002 2002 2008 2003 Distributionof

determination 1st trial 2nd trial 1st trial 2nd trial 2003
ISE* 24 23 26 28 89.8%
AAS* 1 1 1 3.4%
FES* 2 2 2 2 6.8%
Sum 27 26 29 31 100.0%

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

spectrophotometry

86 71¥ F 60 71 o)delA AAlsta dSlth 1tk
222 cyclosporine, lithium, methotrexate, tacroli-
mus, vancomycin, amikacin, gentamycin, salicyla-
te, tobramycin, primidone, free
phenytoin, and amitryptyline s=°]%lc}.

4. Fo 71# G sk HA FETE BT 1.055E
o= A& 57HL47}94 Bt T T 6.555 Bl 0.5 F
5 kel o TEE AAkhe 71HeA Ho SRS
5%’2‘1‘ 59 7l e As 4 F At
. A AAF 713 WHo| AlFE AR

acetaminophen,

=g B4 5%

U= v s} U= o, ddET g4 i FHo
kot of FEEE o3]E] WAt Frtele] £
gk o] BEAEAE STt HARIZE RolAlGTt =&
i Aghog ARRIETE A oFEol A,
lithium* ¥ theket HAF 7185 AHEshe 50l

6. HAPgHel o]84-8-2 AbbottAle] TDx/TDxFLx7}
Ad b asle], 52%9] AME-ES HYom whHd
Roche A2l Cobas Integra & AMEEE 19.7%% 57}
stoATh

o
O"‘IEL
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Table 6. Mean between-laboratory CV of each item using low-level control materials in recent 5 years

ltem \\ Trials 2000-1st 2001-1st 2002-2nd Average of 2003-1st Number of

recent 5 institution

years participated
Acetaminophen 15.6 1.2 21.4 12.1 7.5 5
Amikacin 16.0 10.4 8.0 10.8 11.0 12
Amitriptyline - 4.9 23.7 14.3 34.8 2
Carbamazepine 8.2 9.3 19.6 13.9 8.7 67
Cyclosporine 10.4 10.5 11.9 14.0 13.3 30
Digoxin 11.9 14.4 11.9 19.2 18.7 68
Free Phenytoin 15.8 16.1 16.7 16.2 15.5 4
Gentamicin 2.4 10.8 6.9 7.7 5.3 8
Lithium 16.4 26.6 15.8 21.0 29.2 28
Methotriexate 7.7 10.5 10.5 9.0 54 17
Phenobarbital 7.7 7.1 7.9 10.7 7.5 60
Phenytoin 9.9 1.2 6.5 10.6 10.2 65
Primidone 7.8 8.5 7.8 9.7 11.0 5
Salicylate 30.4 15.5 141 21.4 13.5 7
Tacrolimus(FK506) * * 141 14.8 19.5 16
Theophylline 7.1 9.5 6.3 1.2 7.6 66
Tobramycin 1.6 8.1 8.7 7.7 39.1 7
Valproic Acid 6.7 7.0 6.0 10.0 8.2 69
Vancomycin 18.4 11.8 6.7 13.5 138.8 15

Total mean CV 10.9 1.8 1.1 12.5 13.0

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.

*. not evaluated
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Table 7. Mean between-laboratory CV of each item using medium-level control materials in recent 5 years

ltem / Trials 1999-1st 2002-1st Average of 2003-2nd Number of

recent 5 institution

years participated
Acetaminophen 23.2 14.6 18.9 7.7 5
Amikacin 52 52 5.2 4.7 13
Amitriptyline - 26.9 26.9 16.8 2
Carbamazepine 8.6 7.3 7.9 7.1 68
Cyclosporine 8.6 16.1 12.3 18.1 21
Digoxin 16.7 8.1 12.4 9.6 69

Free Phenytoin - 22.6 22.6 21.5
Gentamicin 7.2 13.5 10.4 6.7 8
Lithium 24.4 13.2 18.8 23.4 31
Methotriexate 19.7 17.7 18.7 13.9 17
Phenobarbital 7.0 52 6.1 5.1 61
Phenytoin 4.7 6.3 5.5 8.5 66
Primidone 9.7 6.4 8.0 6.4 5
Salicylate 40.1 3.4 21.8 8.2 7
Tacrolimus(FK506) * 5.4 5.4 20.0 17
Theophylline 9.7 52 7.5 5.4 67
Tobramycin 16.1 5.2 10.7 10.5 6
Valproic Acid 58 6.8 6.3 5.9 70
Vancomycin 12.7 9.5 1.1 6.6 17
Total mean CV 13.1 9.5 11.3 121

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 number of institution responded was one or zero

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

ltem / Trials 2001-2nd 2002-2nd Average of 2003-1st 2003-2nd Number of
recent institution
5 years participated
Acetaminophen 16.9 9.0 9.6 8.9 1.4 5
Amikacin 5.7 6.1 10.0 7.2 6.4 13
Amitriptyline - 10.9 10.9 42.5 38.6 2
Carbamazepine 10.3 9.3 8.5 11.2 8.1 68
Cyclosporine 20.3 9.0 11.9 10.4 10.6 31
Digoxin 11.6 8.9 12.5 1.5 10.6 69
Free Phenytoin 19.9 18.2 19.1 18.6 26.6
Gentamicin 9.4 6.1 7.8 6.3 7.9 8
Lithium 17.9 17.6 20.4 16.7 21.5 31
Methotriexate 8.1 8.1 10.8 4.7 4.9 17
Phenobarbital 1.5 7.6 12.6 6.8 59 61
Phenytoin 7.6 5.3 10.9 6.7 6.1 66
Primidone 3.8 4.7 4.6 5.6 4.3 5
Salicylate 3.9 58 7.5 4.1 52 7
Tacrolimus(FK506) * 14.6 12.6 16.6 8.7 17
Theophylline 6.1 7.1 8.7 6.4 6.2 67
Tobramycin 9.1 6.0 7.4 4.3 8.3 6
Valproic Acid 7.2 7.0 7.8 5.6 5.7 70
Vancomycin 15.1 1.5 12.4 7.6 6.6 17
Total mean CV 10.8 9.0 10.2 10.6 10.7

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 number of institution responded was one or zero

*. not evaluated

Table 9. Acetaminophen proficiency testing results of KAQACL in the year of 2003 unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 5 24.4 1.82 7.45 5 208.6 18.56 8.9 5 342 263 7.71 5 111.7 12.77 11.48
Abbott TDx 2 26.0 1.41 5.44 2 225.0 14.14 6.29 2 370 0 0 2 1256.0 2.83 2.26
Roche Integra 3 23.3 1.15 4.95 3 197.7 11.85 5.99 3 32.3 0.64 1.99 3 102.8 52 5.06

Method

Table 10. Amikacin proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 12 411 0.45 10.96 12 29.08 2.09 7.21 13 13.89 0.65 4.69 13 27.58 1.77 6.42
Abbott(TDx) 9 4.06 0.47 11.7 9 2956 217 7.34 9 14.1 0.69 4.89 9 28.4 1.45 511
Cobas Integra 3 427 0.4 947 3 27.47 0.64 2.31 4 13.42 0.1 0.71 4 2575 0.66 257

Method
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Table 11. Amitriptyline proficiency testing results of KAQACL in the year of 2003 (unit, ng/mL)

03013 03023 03032 03042

Method o Lab Mean SD V(%) No.lab Mean SD CV(%) No.lab Mean SD V(%) Nolab Mean SD CV(%)
Abbott DX 1 5181 - - 1 e%6 - - 1 5669 - - 1 9383 - -

HPLC** D 191 6647 348 2 0245 0546 4252 2 106.7 32.95 16.75 2 2024 85.77 38.58

-, CV could not be calculated since number of institution responded was one or zero
* Abbott TDx 2 HAlsls B2 Total TCAE Sdotd HPLCHL} &4 H|Ts7| 2222 All methodOll &gt Hatx| A

Y2 oAl HUS.

** HPLC mean target value (acceptable ranges) of commerical control insert are 204 (163 ~ 244) ng/mL for
03-01-3 and 03-03-2; 237 (190~285) ng/mL for 03-02-3 and 03-04-2..

Table 12. Carbamazepine AAf2| 2/ FEME| AL ADH(ER] pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 67 3.34 0.29 8.68 67 17.37 1.95 11.24 68 9.683 0.68 7.05 68 16.65 1.34 8.06
Abbott TDx 35 3.3 0.3 9.02 35 16.64 1.11 6.67 36 9.81 0.69 7.07 36 16.73 1.3 7.8
Abbott AxSym 13 3.31 0.27 8.22 13 16.79 1.32 7.84 "1 9.83 0.48 4.83 11 16.71 1.13 6.79
Cobas Integra 12352 0.1 293 12 20.08 2.13 10.62 14 9.3 048 5.17 14 16.96 1.056 6.22

Method

BDI Opus 3 3.63 0.12 3.18 3 200 0 0 3 8.83 0.06 0.65 3 17.47 0.35 2.01
Dade aca 1 35 - - 1 18.9 - - 1 8.8 - - 1 183.7 - -
ACS:180 1 2.8 - - 1 199 - - 1 7.1 - - 1 13.1 - -
EMIT 1 48 - - 1 18.4 - - 1 101 - - 1 16 - -
Other method 1 2.7 - - 1 16.6 - - 1 8.1 - - 1 13.8 - -
-, CV could not be calculated since number of institution responded was one or zero
Table 13. Cyclosporine proficiency testing results of KAQACL in the year of 2003 (unit, ng/mL)
Method 03-01-2 03-02-2 03-03-2 03-04-2

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 30 62.53 8.28 13.25 30 208.67 21.72 10.41 31 66.54 12.05 18.11 31 152.5 16.15 10.6
Abbott TDx 21 65.12 7.94 1219 21 211.52 20.15 9.52 21 69.4 946 1363 21 1546 13.72 8.87
Cobas Integra 3 5533 7.23 13.07 3 18533 7.51 4.05 3 65.97 18.07 27.39 3 1443 6.99 4.84
RIA 2 59 7.07 11.98 2 202.0 29.7 147 3 72.33 7.64 10.56 3 172.3 13.32 7.73
Abbott AxSym 3 5563 7.26 13.05 3 210.03 33.83 16.11 3  580.1 215 4729 3 1831 1576 11.84
EMIT 1 60 - - 1 2280 - - 1 40 - - 1 130.0 - -

-, CV could not be calculated since number of institution responded was one or zero
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Table 14. Digoxin proficiency testing results of KAQACL in the year of 2003 (unit, ng/mL)

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

Method No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Llab Mean SD CV(%) No.lab Mean SD CV(%)
Al methods 68 055 01 1874 68 8089089 1154 69 175017 959 69 3.17 034 10.64
Abbott TDx 31 055 01 1875 31 823025 7.76 31 166 0.14 835 31 301 021 6.83
Abbott AxSym 15 057 006 1053 15 358 02 559 15 182 01 573 15 3.26 022 6.73
Cobas Integra 12 068021 8038 12 381 024 638 13 19 016 832 13 358 02 544
BDI Opus 3 03 0 002 3 237006 244 3 153006 377 3 24 0 002
ACS: 180 3 0540061026 3 345000 268 3 18012 61 3 31 01 323
Beckman Access 1 05 - - 1 2.9 - - 1 1.7 - - 1 3.0 - -
EMIT 1 04 - - 1 86 - - 118 - - 1 35 - -
Other method o 06 0142357 2 360421179 2 19 0 001 2 35 014 404

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

Table 15. Free phenytoin proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-3 03-02-3 03-03-1 03-04-1

Method

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

All' methods 4 2.2 0.34 15.83 4 3.46 0.64 18.6 4 1.92 0.41 21.51 4 3.87 1.03 26.58
Abbott TDx 4 2.2 0.34 15.58 4 3.46 0.64 18.6 4 1.92 0.41 21.51 4 3.87 1.0 26.58

* Mean target value (acceptable ranges) of commerical control insert are 1.9 (1.5 ~ 2.3) ng/mL for 03-01-3,
3.4 (2.7 ~ 4.1) ng/mL for 03-02-3.

Table 16. Gentamicin proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1

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

All methods 8 2.64 0.14 5.34 8 94 06 6.33 8 579 0.39 6.69 8 7.39 0.59 7.94

Abbott TDx 4 255 0.06 2.26 4 9.02 0.834 3.77 4 567 029 5.06 4 7.18 0.39 5.42

Cobas Integra 2 2.85 0.07 2.48 2 10.15 0.35 3.48 2 565 0.21 3.75 2 7.1 014 1.99
2 2

Abbott AXSym 2 26 0 0.03 2 9.4 057 6.02 6.15 0.64 10.35 8.2 0.42 517

-, CV could not be calculated since number of institution responded was one or zero
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Table 17. Lithium proficiency testing results of KAQACL in the year of 2003 (unit, mmol/L)

Method 038-01-1 03-02-1 03-03-1 03-04-1

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 28 0.53 0.16 29.15 28 1.9 0.32 16.66 31 1.59 0.37 23.38 31 2.37 051 215
NOVA CRT 10 0.41 0.1 24.98 10 1.72 0.16 9.53 11 1.78 0.4 2244 " 2.73 0.57 21.04
Vitros 7 0.74 0.06 7.65 7 2.37 0.15 6.15 7 1.77 0.31 17.6 7 2.33 0.37 16.05
Cobas Integra 2 0.45 0.03 6.29 2 1.68 0.08 1.74 3 1.35 0.02 1.71 3 2.07 0.01 0.28
Beckman Synchron 1 0.48 - - 1 1.74 - - 1 1.83 - - 1 287 - -
AAS 1 0.51 - - 1 1.82 - - 1 .19 - - 1 1.7 - -
Flame Emission 2 0.57 0.09 15.99 2 1.75 0.01 0.41 2 1.26 0.01 0.56 2 1.91 0.02 1.11
NOVA Others 1 112 - - 1 1.74 - -
IL 1 0.46 - - 1 1.9 - - 1 .41 - - 1 226 - -
AVL Scientific 2 1.05 0.92 87.55 2 1.12 0.95 84.85 2 1.25 0.07 5.66 2 216 0.2 9.17
Chiron 654-ISE 1 0.64 - - 1 1.87 - - 1 121 - - 1 1.94 - -
Other method 1 0.63 - - 1 1.92 - - 1 1.31 - - 1 2.1 - -
AAS, atomic absorption spectrophotometry
-, CV could not be calculated since number of institution responded was one or zero
Table 18. Methotrexate proficiency testing results of KAQACL in the year of 2003 (unit, pmol/L)

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

Method No.Lab Mean SD CV(%) No.lab Mean SD OV(%) No.lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 17 0.37 0.02 5.41 17 8.83 0.41 4.7 17 1.22 0.17 13.88 17 854 042 4.94
Abbott TDx 17 0.37 0.02 5.41 17 8.83 0.41 4.7 17 1.22 0.17 13.88 17 854 042 4.94

-, 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 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

Method

All methods 60 8.37 0.63 7.51 60 49.99 3.4 6.81 61 24.32 1.28 5.06 61 48.65 2.86 5.89
Abbott TDx 33 8.38 0.51 6.08 33 48,98 3.19 6.52 33 243 0.86 3.55 33 47.93 2.78 5.81
Abbott AxSym 11 8.55 0.82 9.67 " 51.4 4.44 8.64 10 2449 1.38 5.64 10 48.3 2.26 4.68
Cobas Integra 10 8.5 0.36 4.22 10 51.838 2.59 ©5.03 18 24.27 1.49 6.16 18 49.59 1.96 3.95

BDI Opus 2 6.65 0.07 1.06 2 51.7 0.42 0.82 2 30.35 0.49 1.68 2 70.95 0.64 0.9
Dade aca 1 7.8 - - 1 493 - -

ACS:180 1 8.8 - - 1 47.0 - - 1 251 - - 1 50.3 - -
EMIT 1 86 - - 1 53.0 - - 1 240 - - 1 515 - -
Other method 1 79 - - 1 50.9 - - 1 271 - - 1 58.4 - -

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



TDMZAL ABIEZAL ZTHE T (2003) 136

Table 20. Phenytoin proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 65 4.35 0.44 10.17 65 20.63 1.37 6.65 66 13.56 1.16 8.52 66 23.06 1.4 6.06
Abbott TDx 33 446 0.35 7.85 33 20.5 1.24 6.06 33 1416 1.18 8.832 33 2366 1.79 7.58
Abbott AxXSym 14 4.45 0.18 4.01 14 2111 0.76 3.62 13 13.94 0.58 4.13 13 23.44 0.96 4.09
Cobas Integra 12387 0.19 4.85 12 20.04 196 9.79 14 1234 095 7.72 14 21.9 1.34 6.11

Method

BDI Opus 2 2.65 0.07 2.67 2 16.7 028 1.8 2 12.65 0.21 1.68 2 23.2 0.28 1.22
Dade aca 1 46 - - 1 21.8 - - 1 145 - - 1 255 - -
ACS:180 1 55 - - 1 211 - - 1 1.9 - - 1 212 - -
EMIT 1 29 - - 1 18.9 - - 1 125 - - 1 23.0 - -
Other method 1 5.1 - - 1 24.8 - - 1 18.7 - - 1 24.3 - -

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

Table 21. Primidone proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 5 2.84 0.31 11.02 5 12.26 0.68 5.55 5 598 0.38 6.41 5 11.8 0.51 4.32
Abbott TDx 1 2.9 - - 1 2.7 - - 1 6.5 - - 1 12.3 - -
Cobas Integra 4 2.82 0.36 12.72 4 12.15 0.78 6.03 4 585 0.29 4.93 4 11.68 0.49 4.22
-, CV could not be calculated since number of institution responded was one or zero

Method

Table 22. Salicylate proficiency testing results of KAQACL in the year of 2003 (unit, mg/dL)

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

No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 7 3.6 0.49 13.51 7 38.81 1.6 4.11 7 14.44 118 8.17 7 4231 2.2 519
Cobas Integra 5 3.86 0.24 6.24 5 39.56 0.69 1.75 5 14.05 1.02 7.23 5 41.97 1.34 3.19
Abbott TDx 2 2.95 0.07 24 2 36.95 1.91 5.17 2 164 1.27 8.26 2 43.15 4.45 10.32

Table 23. Tacrolimus (FK-506) proficiency testing results of KAQACL in the year of 2003 (unit, ng/mL)

038-01-2 03-02-2 03-08-2 03-04-2

No.Lab Mean SD  CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD  CV(%)
All methods 16 524 1.02 19.48 16 13.16 2.19 16.63 17 584 1.17 20.01 17 13.1 1.14 8.69
Abbott IMx 16 524 1.02 19.48 16 13.16 2.19 16.63 17 584 1.17 20.01 17 13.1 1.14 8.69

Method

Table 24. Theophylline proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)
All methods 66  5.07 0.39 7.61 66  29.99 1.91 6.37 67 13.71 0.74 5.4 67 27.47 1.7 6.18
Abbott TDx 32 498 045 9.12 32 29.6 2.03 6.87 33 13.63 0.68 5.02 33 27.1 154 57
Abbott AxXSym 16 5.15 0.24 4.75 16 30.57 221 7.24 14 1416 0.31 2.19 14 28.350.86 3.05
Cobas Integra 11 515 0.16 2.92 11 29.54 0.99 3.35 13 18.72 0.85 6.2 13 27.09 1.28 4.71

Method

BDI Opus 3 437 0.06 1.82 3 33.77 068 2.02 3 127 02 1.57 3 3343112 3.34
EMIT 1 4.7 - 1 286 - - 1 126 - - 1 259 - -
ACS:180 1 5.4 - 1 306 - - 1 181 - - 1 268 - -
Other method 2 6.0 0 0 2 3245 0.64 1.96 2 1825 1.2 9.07 2 26.3 0.01 0.02

-, 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 2003 (unit, pg/mL)

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

Method No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD GCV(%)
Al methods 7 219 0.86 39.13 7 839 036 432 6 3.73 039 1053 6 762 0.628.26
Abbott DX 5 2.32 1.01 43.47 5 8.48 04 467 4 3.77 046 1212 4 7.58 0.72 9.54
Abbott AxSym 1 19 - - 1 81 - - 1 39 - - 1 78 - -
Cobas Integra 1 1.8 - - 1 8.2 - - 1 3.4 - - 1 7.0 - -

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

Table 26. Valproic acid proficiency testing results of KAQACL in the vear of 2003 (unit, pa/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

Method

All methods 69 29.96 245 8.17 69 188.36 7.7 b.57 70 73.29 4.33 5.91 70 111.96 6.38 5.7
Abbott TDx 36 29.24 172 588 36 134.24 8.156 6.07 36 72.57 4.08 5.62 36 110.2 595 54
Abbott AxXSym 14 30.56 1.47 4.82 14 143.43 5.24 3.66 13 7847 1.96 2.5 13 118.41 5.29 4.47
Cobas Integra 12 29.33 0.98 336 12 137.57 55 4.0 156 70.93 8.71 5.23 15 109.07 3.34 3.06

BDI Opus 3 37.0 1.0 27 3 160.0 0 0 3 7367068 0.78 3 121.33 1.53 1.26
Dade aca 1 37.0 - - 1 161.0 - - 1 2.0 - - 1 140 - -
ACS:180 1 26.0 - - 1 1831.0 - -

EMIT 1 27.0 - - 1 143.0 - - 1 69.0 - - 1 109.0 - -
Other method 1 33.0 - - 1 149.0 - - 1 2.0 - - 1 108.0 - -

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

Table 27. Vancomycin proficiency testing results of KAQACL in the year of 2003 (unit, pg/mL)
03-01-1 03-02-1 03-03-1 03-04-1
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%)

Method

All methods 15 516 0.68 13.26 156 2949 226 7.64 17 35.64 2.34 6.56 17 70.67 4.66 6.59
Abbott TDx 6 52 0.99 18.96 6 28.65 262 9.13 8 37.38 7.62 20.39 8  75.91 24.47 32.23
Abbott AXSym 2 4.8 0.14 295 2 2765092 3.32 2 3635219 6.2 2 70.1 2.69 3.83
Cobas Integra 7 6.59 3.6 54.65 7 30.74 163 4.98 7 36.61 278 7.59 7 7414 328 4.43

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