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Three trials of external quality assessment for Therapeutic Drug Monitoring (TDM) subcom-
mittee of Korean Association of Quality Assurance for Clinical Pathology (KAQACP) were
performed in 2002. Participating laboratories were 79 similar to the previous year. Response rates
were 96.3% for 1st, 2nd, and third trials. In the first trial, 20 test items among 27 ones were
responded from as least from one laboratory as follows: acetaminophen, amikacin, amitriptyline,
carbamazepine, cyclosporine, digoxin, free phenytoin, gentamicin, lithium, methotrexate, pheno-
barbital, phenytoin, primidone, quinidine, salicylate, tacrolimus (FK-506), theophylline, tobramycin,
valproic acid and vancomycin. In the second and third trial, the test items were same with those
of 1st trial except the exclusion of quinidine. We included tacrolimus with a whole blood control
material in addition to cyclosporine from the first trial. The most common test items were valproic
acid, digoxin, phenytoin, carbamazepine, theophylline, and phenobarbital which were peformed in
more than 77% of participating laboratories. The most widely used TDM analyzer was Abbott
TDX/TDXFLx (56%), but its proportion were decreased slightly comparing with the previous years.
In conclusion, we added tacrolimus from the year of TDM proficiency testing in 2002 and found
grossly similar pattern comparing with those of previous years.
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ratories, Hercules, CA, USA) Level 1 ¥ Level 39|
T ERE % 82N o] 718 te®, Lyphocheck”
whole blood control (Bio-Rad Laboratories, Her-
cules, CA, USA) Level 1 2 39 F FFE 94| Cyc-
losporine == Tacrolimus AAFE Aldds= & 3570 7]
TS Udez 20029 11€ 119 et

2. ZAES 3 W

200150l TDMEIeA AAJE AL AE X
AR 12 2 27 BF Adze} ni7IA 2 acetami-
nophen, amikacin, amitriptyline, carbamazepine,
chloramphenicol, cyclosporine, digoxin, disopyrami-
de, ethosuximide, free phenytoin, gentamicin, lido-
caine, lithium, methotrexate, N-acetyl-procainami-
de, phenobarbital, phenytoin, primidone, procaina-
mide, propranolol, quinidine, salicylate, tacrolimus
(FK-506), theophylline, tobramycin, valproic acid,
vancomycin & 27350 g A% 2ALE AAJEH S
u, Al18)Ate A= 3)4lek 713e] §l= chloramphenicol,
N-acetyl-
procainamide, procainamide, propranolol 5= A3t
% 20352 deR Hrkeiia, A23AlAes qui-
nidines E3 A<jsl] F 19852 tdez Hrsis)
o =ge] 242 @A) el Lyphocheck™ TD-
M control& AHE Al AAL Bdl] gole4E F&3] 5.0
mLS Yol 43171 Ao 1583 A & & 2 4
AHSIEE 89Tk, 9, Lyphocheck™ Whole blood
control& A G| Gol24E &3] 2.0 mLE ¥l
37 Aol 2083t Al & F 2 4ol ARetEE
EHi=g

3. ZoEM 9 B4

A 2 EAXElE Microsoft Excel 97, Micro-
soft Access 2000 ¥ Analyse-it Software (Version
1.63, Leeds, England, United Kingdom)= A3}
o 29 2 fESAE dYUE g 78] diEixde 2
TDMEZl| A #AAeE Aoz A& A st =3k A}
PHIEE 7|53 &2 713 Ad=e) 5 I=2 A
glalslon A 24 7 HAF FEER HY AolE
aHakA] B A A 7 BHE (peer group) E
2], ®FHAL standard deviation index (SDI) #t&
U=, SDIgte] +3 E= -3 Hlo] ve 7|#e] 2=
Aelsta oAl i, FFAAE 2 SDIgke Altetes =
2aE o] Basisich o, Fod sl 1 71989 A
d BACA AdEdct = 7 FEE HolAlS
(coefficient of variation), Az, 2 Hujzks A=t
Aok & E9s]e] TDM HAlA 8 7|#o 2 A <]
B 7l et 2ol ARt aY dke] A=
A 7t A gle Ae AFsd o= 5 BQ

disopyramide, ethosuximide, lidocaine,
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% 71do] HARE 1 Qo TRy F ASdE 7 B9
o= Aelsiint. (1) wf 3z} Fojuit} o F5 o]
Alglo]l 27 F& ool AH|H(peer group) SDIFe]
+3 o] e -3 nRke] AAS KOl A%, Ee (2) v
3|2} Fofnpt} e F5 ol FAIRe] 7 FE o] dllA
[ (peer group) SDIFke]l +2 o) T -2 vigke]
A= H]l 7|Ee = sl

*

1. &of7|2 & Aipd

GEAN AEBEAL BT 827]F FA 1xje
7971¢o] 3|4lE o] F4l&o] 96.3% AL, 23l = A
797130] 34lE sl slhlge] 96.3%= AT 96.3%
2 Ade G 91.3%E0 S7KeFitH(Table 1). 341
71385 A7 Fig. 1.7 2o 2d7A= dak 57}
sigion, 20029l BA Aot =g 7 713 9 A
AFFE S B3I 6.3F50R didd Bl 23]y oIt
asttH(Table 2).

SFEAALe] 5 G AATIHTE A EW Table 3%
2oyt At 7139 Z7}2 carbamazepine, digoxin,
phenobarbital, phenytoin, phenobarbital, valproic
acid 59 F8& FEES0] AAHow oK FTleiiin
cyclpsporine = 37181t Table 3). A& AAlsk=
Tacrolimus (FK-506) & 147]&A $3le] 8.1%2]
&S B9, o|E Cylopsorine 24 7|¥#e] Aut &=
Folth, EEA AAEE FE9l ethosuximide$} pro-
cainamide= < 21 A AA] 7|He] gloler, diF
o] FEEL2 Adws) ARSI

2. AAEH|Y o2 HE

20019 =% Axpy 9 | REs Ad=st Y
o R ARG JHIRES AR 7153 7] A
T ATk 7 B ol A1HE Abbott IMx 718 A-
bbott TDx(FLx) 7]FCo2 20| Hyl dit}, AAE5E
He] olg e WY s Wol ol&He AHle
AbbottAke] TDx(FLx)7F 56%9] 78 B2 H&Z A
Ha gey, AUE & 58.5%C HlsieE A4S
th T AbbottAre] AxSymo® 17.1% ©] £52 A
Altatial o= Ad o] oigE IR FEelih
(Table 4.) ™2 RocheAld] Cobas Integra®] AHg-&
o] 16.6%=A M| 12.4%¢ wa 73] Z716HA
1 99 Dade BehringAte] OPUS, AbbottAle] IMx,
Dade Behring Ak ACA, Bayer Ak ACSI180,
HPLC, RIA &°]{tH(Table 4). Lithium#AAke] 790l
£t ZAF oy o] Abgol 9lojA A lithiumZA
717e] 89%91 23 7]1#ellA ISE (Ion selective elec-
trode)Ho] o] &= 1 9lo] 2d 80%¢°l vlal A& 1 v&
o] &7}t Atomic absorption spectrophotometry
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H 2 Flame emission photometryZ ©]-&3+ 7]3o] 7}
7} 2713 3 17]¢e]0th (Table 5).
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20029% TDMEFHeAM AAIGH g b AR ezAte]
= HAREZEe] HOlAIF(CV) @2 EW¥ Table 6,
Table 7, 3 Table 8% o] 7zt FEHEZ o] & of
B2 THCA E AE B 5 drh

7k A2 5l AN E AL 23S e g, 153
zp WolAlg, PR ATl HAA, HUAE
Table 9-28°l ettt Fat 23 olde] ArpHo R
AlgElon, 2713 o)A A& FEES WEE At
olE H7] %3l Fig. 2 °IA Fig. 1474 AR ©]
lFElE A28)AF 3 33)AF A 24E A S-St
o] Ae=(DC-02-01)¢ 1E&=(DC-02-03)9] A=z
A A BUo] & s F e ATAE B 5 i
TE stk 20029 =l A= ARjel dHoz wn
Qo] | 713 gl
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ey edelds TODMEY3e] 02d= A9
T AR E F7t 7183 silgo] BE Adest
ARt Table 1), ZAREE-S 13l Ad=e} Y3t
A 27FF0] 7Fesidoy, 1akAE 20%, 22AE
19%%to] 3)4alo] =tk Ethosuximide, procainamide
oo 294 34 71de] gliglth. TDMAME ZAF Z7]
© 3kle] sileyt, H 3ilo] HA| ] ARk
lidocaine, N-acetylprocainamide, propranolol® &
1-370 718t 3lale] w3 9lE  amitriptyline, qui-
nidine ¢ AE#He= A9 FE AHYE F3,
e T A oF = gle A 7IQIg e AIRHG
t}. Cyclosporine?] 7%l LY 7|F o2 e Ao =A]
o] A=At Erbsdt vt (7) oW AR HE A8 3
=3 Ed ¥xg2 Frlsled Cyclopsporine gt oluz}
Tacrolimus (FK-506) &%°] F7F=31t}h. Tacrolimus
o] 7§ vl =& 8.1%9 3AlE&S E, Cyclo-
sporine®] BAEE 33.5%2 F7lEo] WgAA A=
SFERUERS] #o] F7kEe As #EASAL AR 7]
& T AH Hlgo] 7P W TDx/TDxFLx7} 9RE &3
Cobas Integra 2| H]&o] Izt F7lhke &2 ddz
ARG 7 713 H7E SlsliA A 7189 Afols
e ke FEE SDIH AA 715 SDIgks H%
2 RIESit7). F=de] 23 $FA 274S Sali-
cylated ©9E mg/dLE 3ls|2 3o} o=
mg/LZ 3J4lgh 7]#o] lojA Fo7t ai=Qleh. de s
£ drug free serum ¥ =g T A EEE A
7} Azl AHgshe AS AES Zavt vka o8],
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1. SFEHARE AAlstke 713 ddzet fARE 79713
o]k,

2. AL AN E AR digt Fol7|He] 3)AlES 1
2}, 224, 32F BF 96.3%=A Hit 34EL 96.3%%
Ad=e] vjal] F7Fetint.

3. 7P B 7HelA AXE stasle FEAHAIREE
valproic acid, digoxin, phenytoin, carbamazepin,
theophylline, phenobarbital & 6FC=ZA HA3e]7]
86 71 F 60 713 o FellA AAlstar Uit

4. A= A 718t Ho] AlrE e 22 v=
H2 ddy Blud o B2 &AM gE AE B
AUt

5. WY A=A EAE AREste] 4dvt] A7HE Tac-
rolimus (FK-506)& 8.1%2] 713l st

6. AL AA HA7H G B AxE T T
H AxpIEgl M E Adzel & Aol gllont
ethosuximide, procainamide 52 2@ 1 71&% 34l
3}A] 9kl quinidine, amitriptyline 59 2F&2] o
7} oJ33] mjw]akdet.

7. AAPgHIY] o] 882 AbbottAle] TDx/TDxFLx7}
Ad o] raslE steed, 56% o] AMdee B
gom, WA Roche Al Cobas Integra & AME-&<
16.6%% 3715k

i

A

A =98] 1996;18:119-25.
Hed, A, AY7 )
TDMZAAL AR EZAL A2tE 1(1996). AAH
2] 1997;19:139-49.

4, 434, 7971, 2E¥4, 2E, 4497
. TDMZAAL AW & 2A A3 E 1(1997). ¢
#2) 1998;20:125-36.

d, 484, 4971, 44, A8, $d7,
. TDMZAA AW T2} A9k H 37(1998). &
#2) 1999:21:129-41.

, 48, A9, A4, A6, 99,
. TDMZAA AW T 2A} A3k H 37(1999). ¢
2] 2000;22:127-38.

23

of
o

2

O
1
o

o
o }o
i

C

g}x

ox,

51

i

g}x

ox,
1

L oE oX L o oxt

e,
to

(e}

ox ofy oY ox ofy oY oX ofy oY o od oY
o
O
My ot

o o

e Tt
o
o }o
My ot

%

S
[
:



120 2HS - oi2g - U - it - 040l - MY - AISE - 52 FAE - 038 - LR

6. Az, #Aed, A%, A9V, AFL, AHF, HLA, 7L, AAA, o174 &, ARGt TIDMAA A=A 4
43, J94&. TDMAAL A =2A AZHHE 31(2000). & 5 37(2001). 4/3WE 9 F=He 2002;24:95-115.
el ek ¥ =ae] 2001;23:145-55. 8. 445, TODMYFA=#T Y 5 Wa Az J=

1. 3835, 489, 49, e, olFd, AAY, ATE, ] 2001;23:5273-274.

Table 1. Number of institution who responded in TDM proficiency testing in Korean Association of Quality
Assurance and Clinical Laboratories (KAQACL) in the year of 2002 and the previous year

Trial No. Of. msﬂtunon No. of institution responded (response rate%) Average
participated

First trial of 2001 86 77 (89.5%) 91.3%
Second trial of 2001 86 80 (93.0%) '
First trial of 2002 82 79 (96.3%)
. . 96.3%
Second and third trials of 2002 82 79 (96.3%)
Table 2. Test items of TDM proficiency testing of KAQACL in recent five years
Year 1998 1999 2000 2001 2002
No. of st ond  1st  2nd  1st  2nd  Tst 2nd Ist 2nd 3
Test [tems trial trial trial trial trial trial trial trial trial trial trial
1 4 2 3 6 3 4 3 4 3 3 3
2 5 6 6 4 6 4 5 5 5 8 8
3 1 2 4 3 2 3 3 5 2 1 1
4 6 4 3 2 5 3 3 3 6 4 4
5 6 7 5 6 5 6 6 6 6 6 6
6 18 10 12 33 15 32 18 17 18 15 15
7 18 18 18 4 13 8 11 15 16 14 14
8 7 7 7 9 9 3 10 10 9 9 9
9 3 5 7 2 6 3 4 3 5 6 6
10 2 0 2 1 4 1 3 1 1 1 1
11 2 3 3 1 2 1 3 4 5 3 3
12 1 1 0 0 0 2 3 2 0 0 0
13 1 1 1 0 2 1 3 2 3 5 5
14 1 0 1 2 2 0 0 1 4 2 2
15 0 0 1 0 1 0 1 0 0 1 1
16 0 1 0 0 0 0 1 2 0 0 0
17 1 0 0 0 1 0 0 0 1 1 1
18 1 1 1 0 0 0 0 0 0 0 0
Total number of 63 60 65 63 67 63 77 80 79 79 79
institutions
Average test 6.60 6.58 6.68 5.84 6.57 5.97 6.94 6.69 6.40 6.32 6.32
items

No. of test items 26 26 26 17 26 17 26 26 27 27 27
evaluated
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Table 3. Distribution of test items in TDM proficiency testing in KAQACL in recent five years
1998 1999 2000 2001 2002 Average# Average#

st 2nd 1st 2nd  Ist 2nd  Ist 2nd  1st 2nd  3rd  No.of % of
trial  trial  trial tial tial  trial  trial  trial  trial  trial  trial [NStitution  response

Year

Acetaminophen 5 4 4 3 3 4 4 4 4 5 5 4.1 5.4%
Amikacin 9 10 10 13 13 12 15 15 15 15 15 14.3 18.5%
Amitriptyline 2 2 1 * 2 * 3 2 3 3 3 2.7 3.5%

Carbamazepine 60 56 61 60 62 62 66 68 66 66 66 65.1 84.4%
Cyclosporine 16 17 21 ¥ 20 * 20 25 30 30 30 25.8 33.5%

Digoxin 64 62 65 63 64 62 67 68 68 67 67 66.1 85.7%
Ethosuximide 3 2 3 3 2 1 0 0 0 0 0 0.4 0.6%
Free Phenytoin 1 3 3 * 3 * 3 4 5 5 5 4.2 5.4%

Gentamicin 10 6 6 5 8 7.4 9.6%

Lithium 25 25 28 * 29 * 30 30 27 26 26 28.0 36.3%

Methotriexate 15 15 16 * 14 * 6 17 16 17 17 16.2 21.0%
Phenobarbital 56 64 &6 &6 &7 57 6l 61 60 60 60 59.4 77.0%

Phenytoin 61 58 60 61 63 62 65 68 66 66 66 65.1 84.4%
Primidone 7 6 7 7 9 8 7 5 5 5 6.3 8.1%
Procainamide 1 0 1 1 1 1 0 0 0 0 0.3 0.4%
Quinidine 2 2 2 2 1 1 1 0 1 0 0 0.6 0.7%
Salicylate 4 7 7 5 4 6 5 6 6 54 7.0%
Tacrolimus 10 9 0 0 0 0 0 0 16 14 14 6.3 8.1%
(FK-506)
Theophylline 62 61 62 61 61 59 62 64 66 66 66 63.4 82.2%
Tobramycin 4 4 3 4 3 3 7 8 8 8 8 6.4 8.3%
Valproic Acid 55 52 63 62 64 62 67 68 70 70 70 67.3 87.2%
Vancomycin 9 10 12 12 17 138 17 15 17 13 13 15.0 19.4%
Total number of
institution 72 68 74 73 75 71 77 80 79 79 79 771 100.0%
responded

* test items was not evaluated in the year
#, average is calculated with numbers of recent 3years(2001, 2002, 2003)
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Table 4. Usage of the instrument for TDM KAQACL proficiency testing in 2002

Name of 2007 2002 .
Instruments No. of Usage % No. of Usage % Hanking
Abbott TDx/TDxFLx 586 58.5% 867 56.0% 1
Abbott AxSym 167 15.7% 265 17.1% 2
Roche Cobas Integra 124 12.4% 257 16.6% 3
Dade Behring Opus 45 4.5% 48 3.1% 4
Abbott IMx 0 0.0% 44 2.8% 5
Dade Behring ACA 27 2.7% 27 1.7% 6
Bayer ACS180 19 1.9% 22 1.4% 7
HPLC 3 0.3% 6 0.4% 8
RIA 3 0.3% 6 0.4% 9
Beckman Access 2 0.2% 3 0.2% 10
Johnson & Johnson 0 0.0% 3 0.2% 11
Other method 24 2.4% 0 0.0%
Microgenics CEDIA 10 1.0% 0 0.0%
DPC Immulite 1 0.1% 0 0.0%
Sum 1001 100.0% 1548 100.0%
Table 5. Distribution of institution in the year of 2002 for lithium in KAQACL proficiency testing.
Principle of determination 1st trial 2nd ftrial 3rd ftrial Average
ISE* 24 23 23 88.6%
AAS* 2 2 2 7.6%
FES* 1 1 1 3.8%
Sum 27 26 26 100.0%

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

ltem \\ Trials 1998-1st 1999-2nd 2000-1st 2001-1st 2002-2nd Average

Acetaminophen 6.0 6.2 15.6 1.2 21.4 12.1
Amikacin 9.8 7.2 16.0 10.4 8.0 10.8
Amitriptyline - - - 4.9 28.7 14.3
Carbamazepine 17.8 14.5 8.2 9.3 19.6 13.9
Cyclosporine 23.3 * 10.4 10.5 11.9 14.0
Digoxin 18.8 39.0 11.9 14.4 11.9 19.2
Ethosuximide 19.0 9.7 7.8 - - 12.2
Free Phenytoin * * 15.8 16.7 16.7 16.2
Gentamicin 6.9 12.1 2.4 10.8 6.9 7.7
Lithium 25.8 * 16.4 26.6 15.8 21.0
Methotriexate 7.1 * 7.7 10.5 10.5 9.0
Phenobarbital 17.5 13.1 7.7 7.1 7.9 10.7
Phenytoin 14.8 10.5 9.9 1.2 6.5 10.6
Primidone 18.0 1.2 7.8 8.5 7.8 9.7
Quinidine - - - - - -

Salicylate - 25.7 30.4 156.5 141 21.4
Tacrolimus(FK506) 15.4 * * * 14.1 14.8
Theophylline 22 .4 10.7 7.1 9.5 6.3 1.2
Tobramycin 6.7 13.5 1.6 8.1 8.7 7.7
Valproic Acid 9.1 21.2 6.7 7.0 6.0 10.0
Vancomycin 21.3 14.2 13.4 11.8 6.7 13.5
Total mean CV 15.0 14.9 10.9 1.8 1.1 12.5

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 number of institution responded was one or zero

*. 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
Acetaminophen 23.2 14.6 18.9
Amikacin 5.2 5.2 5.2
Amitriptyline - 26.9 26.9
Carbamazepine 8.6 7.3 7.9
Cyclosporine 8.6 16.1 12.3
Digoxin 16.7 8.1 12.4
Ethosuximide 1.8 - 1.8
Free Phenytoin - 22.6 22.6
Gentamicin 7.2 13.5 10.4
Lithium 24.4 18.2 18.8
Methotriexate 19.7 17.7 18.7
Phenobarbital 7.0 52 6.1
Phenytoin 4.7 6.3 55
Primidone 9.7 6.4 8.0
Quinidine 56 - 56
Salicylate 40.1 3.4 21.8
Tacrolimus(FK506) * 5.4 5.4
Theophylline 9.7 52 7.5
Tobramycin 16.1 52 10.7
Valproic Acid 5.8 6.8 6.3
Vancomycin 12.7 9.5 111
Total mean CV 13.1 9.5 11.3

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

125

ltem / Trials 1998-2nd 2000-2nd 2001-2nd 2002-3rd Average
Acetaminophen 7.8 4.5 16.9 9.0 9.6
Amikacin 16.6 11.8 57 6.1 10.0
Amitriptyline - * - 10.9 10.9
Carbamazepine 12.8 1.8 10.3 9.3 8.5
Cyclosporine 6.5 * 20.3 9.0 1.9
Digoxin 12.9 16.7 1.6 8.9 12.5
Ethosuximide 7.4 * - - 7.4
Free Phenytoin * * 19.9 18.2 19.7
Gentamicin 6.4 9.3 9.4 6.1 7.8
Lithium 25.7 * 17.9 17.6 20.4
Methotriexate 16.2 * 8.1 8.1 10.8
Phenobarbital 14.9 16.4 1.5 7.6 12.6
Phenytoin 14.6 16.1 7.6 5.8 10.9
Primidone 4.5 59 3.8 4.1 4.6
Quinidine 2.1 * - - 2.1
Salicylate 8.5 11.6 3.9 58 7.5
Tacrolimus(FK506) 10.6 * * 14.6 12.6
Theophylline 12.5 9.2 6.1 7.1 8.7
Tobramycin 10.8 4.7 9.1 6.0 7.4
Valproic Acid 9.8 7.4 7.2 7.0 7.8
Vancomycin 18.9 4.3 151 11.5 12.4
Total mean CV 1.5 9.2 10.8 9.0 10.2

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 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-083 low value high value
Method No. CV No. CV  No. Ccv
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) st 2nd 3rd 1st 2nd 3rd
All methods 4 3855 520 146 5 9.76 2.09 2156 & 106.7 9.65 9.0 30.0 7.8 946 42.0 12.0 120.0
Abbott TDx 2 395 354 90 2 12.0 0.0 0.0 2 116.0 11.83 9.8 37.0 12.0 112.0 42.0 12.0 120.0
Roche Integra 2 3156 212 6.7 8 8.27 0.64 7.8 3 1005 5.2 5.1 30.0 7.8 946 33.0 9.0 104.0
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Table 10. Amikacin proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)
DC-02-01 DC-02-02 DC-02-03 low value high value

Method No. CcV  No. CcV  No. cV
Lab Mean SD %) Lab Mean SD %) Lab Mean SD (%) st 2nd 3rd 1st 2nd 3rd

All methods 15 144 0.76 521 15 4.11 0.83 811 15 27.63 1.68 6.09 132 3.6 17.7 16.1 4.9 30.3
Abbott(TDx) 11 14.26 0.64 451 11 404 021 523 11 2725 35 1285 132 36 17.7 154 43 30.3
Cobas Integra 4 14.67 1.03 7.05 4 433 0541243 4 262 099 3.79 13.7 36 25 16.1 49 274

Table 11. Amitriptyline proficiency testing results of KAQACL in the year of 2002 (unit, ng/mL)
DC-02-01 DC-02-02 DC-02-03 low value high value

Method  No. CV  No. CV  No. CcV
Lab Mean SD (%) Lab Mean  SD (%) Lab Mean SD (%) st 2nd  3rd st 2nd  3rd

Abbott TDx 1 545.0 - -1 2895 - - 1 9186 - - 5450 289.5 918.6 545.0 289.5 918.6
HPLC 2 256.9 60.95 23.73 2 63.0 16.97 26.94 2 182.0 19.8 10.9 213.8 51.0 168.0 300.0 75.0 196.0
* Abbott TDx 2 HAtste YH2 Total TCAS st HPLCHDt M B|msty| Zetst22 All methoddll ofFt BaA| At

g2 shAl BUS.

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

Table 12. Carbamazepine proficiency twsting results of KAQACL in the vear of 2002 (unit pg/mL)

DC-02-01 DC-02-02 DC-02-083 low value high value
Method No. CV  No. CV  No. CV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) 1st 2nd 3rd 1st 2nd 3rd

All methods 66 9.63 0.7 7.31 66 3.27 0.64 19.683 66 16.62 1.54 9.26 7.7 2.0 6.9 19.56 15.0 19.7
Abbott TDx 35 9.82 0.72 7.3 36 3.37 0.84 24.81 36 16.45 1.43 868 7.8 2.0 6.9 19.5 15.0 18.5
Abbott AxSym 13 9.46 0.64 6.8 13 3.17 0.15 488 13 16.656 1.1 6.59 7.8 2.9 146 10.2 3.4 18.9
Cobas Integra 11 9.27 0.23 251 10 3.1 0.07 2.15 10 1729 092 534 89 3.0 1569 96 3.2 184
BDI Opus 3 101061 561 3 36 026 7.35 3 1947 0.21 1.0/ 9.5 3.4 19.310.5 3.9 19.7
Dade aca 2 98 028 304 2 305007 2382 2 147 028 1.92 9.1 3.0 145 95 8.1 14.9
ACS:180 1 77 - - 1 23 - - 1121 - 7.7 23121 7.7 2.3 12.1
Other method 1 10.7 - - 1 34 - - 1T 151 - 10.7 8.4 151 10.7 3.4 15.1
-, CV could not be calculated since number of institution responded was one or zero
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Table 13. Cyclosporine proficiency testing results of KAQACL in the year of 2002 (unit, ng/mL)

DC-02-01 DC-02-02 DC-02-083 low value high value
Method No. CV  No. CV  No. CcvV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) st 2nd 3rd 1st  2nd  3rd
metAhll)ds 30 208.4 33.51 16.08 30 77.03 9.13 11.85 30 527.61 47.3 8.96 130.0 56.24 130.0 308.0 220.0 647.0
A?B(;tt 23 204.8 18.03 8.81 23 79.58 8.44 10.6 23 528.44 41.31 7.82 130.0 56.24 130.0 262.0 220.0 643.0
li?eb;z 3 199.3 1858 9.32 3 68.0 265 3.89 3 4827 34.07 7.06 184.0 66.0 450.0 220.0 71.0 518.0
RIA 2 206.0 19.8 961 2 705 354 501 2 6120 495 809 192.0 68.0 577.0 220.0 73.0 647.0
Abboit 1 2980 - - 1 61.0 - - 1 515.0 - - 298.0 61.0 515.0 298.0 61.0 515.0
AxSym
Other
1 308.0 - - 1 1950 - - 1 488.0 - - 308.0 195.0 488.0 308.0 195.0 488.0
method

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

Table 14. Digoxin proficiency testing results of KAQACL in the year of 2002 (unit, ng/mL)
DC-02-01 DC-02-02 DC-02-03 low value high value
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) 1st 2nd 3rd 1st 2nd 3rd

Method

1

All methods 68 1.85 0.15 833 67 075008 104 67 3.150028 887 15 042 255 22 0.9 3.82
Abbott TDx 32 1.78 0.1 571 32 072 007 1041 32 3.02 017 551 15 0.42 2.58 2.0 0.89 3.24

Abbott AxSym 15 1.91 0.15 7.8 15 0.8 006 7.09 15 3.08 0.23 7.33 16 0.71 255 2.2 0.9 3.35

Cobas Integra 11 2.01 011 566 10 0.8 005 623 10 363 015 421 1.7 072 3.43 2.1 0.88 3.82
BDI Opus 3 153006 377 3 066002 317 3 315017 542 15 0.64 3.01 1.6 0.68 3.34
ACS:180 o 105007 363 2 071002 301 2 304011 372 1.9 069 2.96 2.0 0.72 3.12
B/f(fckg;z” 18 - - 1 062 - - 1 305 - - 18 062 3.05 1.8 0.623.05
Dade aca 118 - - 1 078 - - 1 817 - - 18 0.78 3.17 1.80.783.17

Other method 3 1.93 0.06 2.99 3 0.82 0.07 8.54 3 3.47 015 444 19 0.76 3.3 2.00.89 3.6
-, 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 2002 (unit, pg/mL)
DC-02-01 DC-02-02 DC-02-03 low value high value
No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) No.Lab Mean SD CV(%) 1st 2nd 3rd 1st 2nd 3rd
All methods 5 2.12 0.48 22.65 5 0.96 0.16 17.1 5 3.24 0.59 18.29 1.46 0.73 2.54 254 1.14 3.84
Abbott TDx 5 2.12 0.48 22.65 5 0.96 0.16 17.1 5 3.24 0.59 18.29 1.46 0.73 2.54 2.54 1.14 3.84

Method
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Table 16. Gentamicin proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)
DC-02-01 DC-02-02 DC-02-083 low value high value
Method No. CV  No. CV  No. CcV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) 1st 2nd 3rd 1st 2nd 3rd
All methods 8 5.61 0.76 13.62 8 3.2 022 6.89 8 7.67 047 6.14 43 3.0 7.0 6.8 3.7 84
Abbott TDx 5 554 0.97 17583 5 3.26 0.26 80 5 7.86 0.35 446 43 3.1 75 6.8 3.7 84
Cobas Integra 2 555 021 382 2 3.1 014 456 2 705 007 1 54 30 70 57 32 7.1
Abbott AxXSym 1 6.1 - - 1 381 - - 1 80 - - 6.1 31 80 6.1 3.1 8.0
-, CV could not be calculated since number of institution responded was one or zero
Table 17. Lithium proficiency testing results of KAQACL in the year of 2002 (unit, mEa/L)
DC-02-01 DC-02-02 DC-02-03 low value high value
Method  No. CV  No. CV  No. CV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) 1st 2nd 3rd  1st 2nd 3rd
All methods 27 1.51 0.2 13.38 26 0.59 0.09 14.52 26 2.39 0.42 17.49 1.17 0.45 1.75 1.92 0.73 3.3
NOVACRT 8 1.59 0.15 9.69 7 0.61 0.05 893 7 2.74 0.41 14.89 1.450.56 2.31 1.92 0.7 3.3
Vitros 7 165 0.1 6.23 6 068 004 6.11 6 2.39 0.14 567 148 06 22 1.8 0.71 2.6
ﬁ?ek;iz 2 1.32 006 48 2 051001 1.37 2 2.16 0.13 6.21 1.28 0.51 2.07 1.37 0.52 2.26
Beckman 4165 018 1114 2 065 011 17.41 2 2.77 0.65 23.49 1.62 0.57 2.31 1.78 0.73 3.23
Synchron
AAS 2 122008 635 2 046 001 3.07 2 1.81 0.09 506 1.17 0.451.75 1.28 0.47 1.88
flame 4 yo4 - - 4 047 - - 1 1.8 - - 124047182 1.24 0.47 1.82
Emission
NOVA Others 1 1.62 - - 2 056 0.02 382 2 248 0.22 886 1.62 0.54 232 1.62 0.57 2.63
IL 1121 - - 1 051 - - 1 184 - - 1.210511.84 1.21 0.51 1.84
AVL
Scientific 1 1.32 1.32 1.32
Chiron =4 45—~ 4 96 - - 1 21 - - 13 06 21 13 06 2.1
654-1SE . . ) . . . . . .
Other method 1 1.27 - - 1 053 - - 1 211 - - 1.27 058 2.11 1.27 0.53 2.11
Vitros DTB0II - - - - 1 05 - - 1 22 - - - 05 22 - 05 22

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



TDMZAL ABIEZAL ZTHE T (2002) 129

Table 18. Methotrexate proficiency testing results of KAQACL in the year of 2002 (unit, pmol/L)

DC-02-01 DC-02-02 DC-02-03 low value high value
Method  No. CV  No. CV  No. CcvV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) st 2nd 3rd 1st 2nd 3rd

All methods 16 1.13 0.2 17.97 17 0.38 0.04 9.8 17 8.26 0.67 8.06 0.56 0.31 4.95 1.47 0.46 9.81
Abbott TDx 15 1.1 0.19 16.94 16 0.38 0.04 10.03 16 8.07 1.06 13.15 0.56 0.31 4.95 1.42 0.46 9.81

Kodak 1 147 - - 1 038 - - 1 791 - - 1.470.836 7.91 1.47 0.36 7.91
-, 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 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value high value
No
Method  No. CV No. cv . CcVv
Lab Mean SD (%) Lab Mean SD %) La Mean SD (%) 1st 2nd 3rd 1st 2nd 3rd
b

All methods 60 249 1.3 5.24 60 10.24 0.81 7.9 60 49.43 3.74 7.57 20.5 0.6 42.6 36.8 12.4 79.7
Abbott TDx 35 24.91 1.12 4.48 34 10.3 0.93 9.07 34 48.64 2.51 5.16 20.5 0.6 42.6 28.4 12.4 60.1
Abbott AxSym 11 25.72 1.43 5,56 12 10.26 0.43 4.14 12 50.34 5.24 10.4 23.5 9.6 44.9 28.1 11.0 62.9

Cobas Integra 9 24.47 0.68 2.77 9 10.17 0.44 429 9 49.46 1.4 2.83 23.5 9.5 47.2 256.6 10.8 61.5
BDl Opus 2 36.7 0.140.39 2 106 1.84 17.34 2 70.05 1365 19.48 36.6 9.3 60.4 36.8 11.9 79.7
Dadeaca 1 232 - - 1 101 - - 1 458 - - 23.210.1 458 23.2 10.1 45.8
ACS:180 120 - - 1 86 - - 1 4556 - - 25,0 8.6 4565250 8.6 455

Other method 1 264 - - 1 100 - - 1 6802 - - 2b6.410.050.2 25.4 10.0 50.2

-, CV could not be calculated since number of institution responded was one or zero
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Table 20. Phenytoin proficiency testing results of KAQACL in
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the year of 2002 (unit, ng/mL)

ao
(&)X

DC-02-01

DC-02-02

DC-02-03

low value

high value

Method No.

Lab

Mean SD

CV
(%)

No.
Lab Mean

oV
D

No.
Lab

CV

Mean SD (%)

1st 2nd 3rd

1st 2nd 3rd

All methods
Abbott TDx 35
Abbott AxSym 14
Cobas Integra 11

66

15.01 0.95
156.19 0.77
15.12 0.72
14.14 0.88
16.4 0.28

6.36
5.09
4.77
6.23
1.72

66
35
15
10

6.94 0.45 6.48
7.0 0.44 6.33
7.16 0.32 4.49
6.38 0.3 4.78

66
35
1

N

226 1.2 53 123
22.44 1.25 5.56 12.3
23.07 0.93 4.04 14.0
22.23 1.14 612 12,7

5.8
5.8
6.7
5.9

19.0
19.0
21.5
20.4

17.6
17.6
16.2
16.1

BDI Opus

2 2 7.05 0.21 3.01
Dade aca 2

1

1

7.1 0.14 1.99

30.06 1.48 4.94 16.2
2 23.25 0.21 0.91 156.2
ACS:180 4.4 - - T 66 - - 21.0 - 14.4
Other method 16.9 - - T 7.0 - 24.8 - 16.9

6.9
7.0
6.6
7.0

29
23
21

15.83 0.14 0.92

5

0
2
2
1
1

.0
A
.0 14.4
24.

16.6
16.4

816.9

7.7
7.5
7.7
6.8
7.2
7.2
6.6
7.0

31.1
24.3
24.4
23.4
31.1
23.4
21.0
24.8

-, GV 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 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value

high value

Method

No. Mean GV No.

Lab (%) Lab

CV  No.
SD (%) Lab Mean

CV
SD Mean SD (%) 1st

2nd  3rd

1st

2nd

3rd

All methods &5 598 0.38 6.41 & 332 0.26 7.8 5
Abbott TDx 1 66 - - 1 383 - - T 127 - - 0.6
Cobas Integra 4 582 0.19 325 4 333 0.3 898 4 12.33 0.56 4.51 5.7

12.4 0.51 411 &7

2.9 115 6.6
3.3 12.7 6.6
2.9 11.5 6.1

3.6
3.3
3.6

12.7
12.7
12.7

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

Table 22. Quinidine proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value

high value

Method No. CV  No. CV  No.

CcvV
Mean SD Mean (%) Lab

Mean SD

D (%)

1st

2nd  3rd

1st

2nd  3rd

Lab (%) Lab
All methods 1 3.0 - - - - - - - 3.0 - -
Abbott TDx 1 30 - - - 3.0 - -

3.0
3.0

-, CV could not be calculated since number of institution responded was one or zero
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Table 23. Salicylate proficiency testing results of KAQACL in the year of 2002 (unit, mg/dL)

DC-02-01 DC-02-02 DC-02-083 low value high value
Method No. CV  No. CV  No. CV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) 1st 2nd 3rd 1st 2nd 3rd

All methods 6 14.32 0.49 3.43 6 2.98 0.42 13.97 ©6 41.67 2.43 5.83 13.6 2.67 37.4 14.9 3.8 44.4
Cobas Integra 4 14.35 0.34 2.38 4 3.07 0.5 16.31 4 42.05 1.04 2.48 14.0 2.67 41.4 14.8 3.8 43.6
Abbott TDx 2 14.25 092 645 2 28 0.14 505 2 409 495121 13.6 2.7 37.4 149 2.9 44.4

Table 24. Tacrolimus (FK-5068) proficiency testing results of KAQACL in the year of 2002 (unit, mg/dL)

DC-02-01 DC-02-02 DC-02-03 low value high value
Method  No. CV No. CV  No. CcvV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) 1st 2nd 3rd 1st 2nd 83rd

All methods 16 14.69 0.79 5.35 14 6.31 0.89 14.13 14 22.68 3.32 14.63 13.4 4.5 18.6 16.7 7.6 29.0
Abbott IMX 16 14.69 0.79 5.35 14 6.31 0.89 14.13 14 22.68 3.32 14.63 13.4 4.5 18.6 16.7 7.6 29.0

Table 25. Theophylline proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value high value
Method No. CV  No. CV No. CcV
Lab Mean SD (%) Lab Mean SD (%) Lab Mean SD (%) st 2nd 3rd 1st 2nd 83rd

All methods 66 14.53 0.76 5.21 66 4.63 0.29 6.35 66 27.59 1.97 7.14 12.3 3.7 23.1 16.4 6.4 34.2
Abbott TDx 34 14.55 0.38 2.61 34 459 0.28 6.16 34 27.01 1.51 5,59 12.4 3.7 23.1 156.3 6.4 33.8
Abbott AxXSym 15 14.99 0.94 6.27 16 4.72 0.21 4.44 16 28.01 1.21 4.33 12.3 4.38 25.6 16.4 5.3 30.0
Cobas Integra 10 14.32 0.6 4.17 9 4.73 0.21 448 9 27.19 1.18 4.16 12.9 4.4 245 149 50 28.8
BDI Opus 3 1453 0.84 577 3 407 0.06 1.42 3 33.93 0.25 0.74 14.0 4.0 33.7 1656 4.1 34.2
Dade aca 11564 - - T 52 - - 1 297 - - 1564 52 297 154 5.2 297
ACS:180 T 181 - - 1T 42 - - 1 264 - - 131 4.2 264 13.1 4.2 26.4
Other method 2 14.25 0.35 2.48 2 4.85 0.357.29 2 25.850.21 0.82 14.0 4.6 25.7 14.5 5.1 26.0

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

Table 26. Tobramycin proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)
DC-02-01 DC-02-02 DC-02-083 low value high value

Method  No. oV No. oV No. oV
Lab Mean 8D g gy Mean 8D gy oy Mean 8D o

1st 2nd 3rd Tst 2nd 3rd

All methods 8 3.85 0.2 519 8 1.03 0.09 865 8 7.54 045 593 385 0.9 7.0 4.1 1.2 8.1
Abbott TDx 7 8.9 0.16 392 7 1.04 0.08 754 7 76 044 584 3.7 1.0 7.0 41 1.2 8.1
Cobas Integra 1 3.6 - - T 09 - - T 71 - - 385 09 7.1 385 09 7.1

-, CV could not be calculated since number of institution responded was one or zero
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Table 27. Valproic acid proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value

high value

Method  No. CcV No. cv

Mean SD Mean GV No. SD
Lab

s (%) Lab

Mean 1st 2nd  3rd

st 2nd  3rd

(%) Lab (%)
All methods 70 74.71 5.05 6.75 70 6.95 63.0
Abbott TDx 38 73.58 4.24 5.76 38 4.76 63.0
Abbott AxSym 14 78.5 5.02 6.39 15 4.41 66.0
Cobas Integra 11 71.73 4.03 5.61 10 32.46 1.14 3.52 10 10880 4.12 3.79 68.0
BDI Opus 3 830 173209 3 336 216644 3 11633 2.08 1.79 81.0
Dade aca 2 76.5 3.54 462 2 395 0.71 1.79 2 125.0 2.83 2.26 74.0
ACS:180 T 70 - - 1 330 - 1 970 - - 700
Other method 1 740 - - 1 340 -1 1o - - 740

33.44 1.99 596 70 111.22
32.85 1.79 5.45 38 108.18
35.16 1.51 4.29 15 119.48

7.73
5.14
5.27

N

29.0 89.0 87.0
29.0 89.0 85.0
33.0 110.56 87.0
30.1 103.1 82.0
31.8 114.0 84.0
39.0 123.0 79.0
33.0 97.0 70.0
34.0 117.0 74.0

40.0
37.2
38.0
34.5
36.0
40.0
33.0
34.0

128.3
17.0
128.3
117.0
118.0
127.0
97.0

17.0

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

Table 28. Vancomycin proficiency testing results of KAQACL in the year of 2002 (unit, pg/mL)

DC-02-01 DC-02-02 DC-02-03 low value

high value

Method GV No.

No.
Lab Mean SD (%) Lab Mean

CV  No.

cv
SD (%) SD

Mean (%)

Lab 1st 2nd 3rd

1st 2nd 3rd

All methods 17 35.92 3.43 9.55
Abbott TDx 9 39.48 9.16 23.2
Abbott AxSym 1 36.9 - -
Cobas Integra 6 36.28 1.91 5.26 12.42 0.54 4.39
ACS:180 T 280 - - - - - - 280 - -

13 12,42 0.83 6.72
13.85 3.06 22.05

6 67.1
11.8 1.13 959 2
5

(20 SN e)}

75.26 5.41

18 70.64 8.11 11.48 28.0 11.0 58.4 62.2 19.8 86.0
9.84 14.67 325 11.5 568.4 62.2 19.8 86.0
69.7 1.98 284 359 11.068.3 35.9 12.6 71.1
718 332 11.8 66.4 38.9 13.2 79.9

28.0 - -

-, CV could not be calculated since number of institution responded was one or zero.
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Fig. 1. Change of number of participating laboratories
in TDM proficiency testing in KAQACL according to

the trials of the vear. 2002. A. DC-02-01

Fig. 2. Acetaminophen results according to the method
in TDM proficiency testing in KAQACL in the year of
(low level), first trial; B, DC-02-

03 (high level), third trial. The graph of the second

trial was not included due to zero SD.
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Fig. 3. Amikacin results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial: C, DC-02-03 (high level), third trial.
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Fig. 4. Carbamazepine results according to the method in TDM proficiency testing in KAQACL in the year of

2002. A. DC-02-02 (low level), second trial: B, DC-02-01 (medium level), first trial: C, DC-02-03 (high level),
third trial.
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Fig. 5. Cyclosporine A results according to the method in TDM proficiency testing in KAQACL in the year of
2002. A. DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level),
third trial.
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Fig. 6. Digoxin results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third trial.
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Fig. 7. Gentamicin results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third trial.
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Fig. 8. Lithium results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third trial.
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Fig. 9. Phenobarbital results according to the method in TDM proficiency testing in KAQACL in the year of 2002.
A. DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third

trial.
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Fig. 10. Phenytoin results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third trial.
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Fig. 11. Salicylate results according to the method in TDM proficiency testing in KAQACL in the year of 2002. A.
DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial: C, DC-02-03 (high level), third trial.
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Fig. 12. Theophylline results according to the method in TDM proficiency testing in KAQACL in the vear of 2002.
A. DC-02-02 (low level), second trial: B, DC-02-01 (medium level), first trial: C, DC-02-03 (high level), third

trial.
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Fig. 13. Valproic acid results according to the method in TDM proficiency testing in KAQACL in the year of 2002.
A. DC-02-02 (low level), second trial: B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third

trial.
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Fig. 14. Vancomycin results according to the method in TDM proficiency testing in KAQACL in the year of 2002.
A. DC-02-02 (low level), second trial; B, DC-02-01 (medium level), first trial; C, DC-02-03 (high level), third trial.
The diamond shows the mean and the 90% confidence interval around the mean.

the notched box and whiskers show non-parametric statistics: The notched box shows the median, lower and
upper quartiles, and confidence interval around the median. The dotted-line connects the nearest observations
within 1.5 IQRs (inter-quartile rangs) of the lower and upper quatiles. Crosses (+) and circles (o) indicate
possible outliers-observations more than 1.5 IQRs (near outliers) and 3.0 IQRs (far outliers) from the quatiles.



