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A Study of Analytical Sensitivity on TDM Test Kit in Clinical Chemistry

Chang, Sang Wu',, Kim, Nam Yong'., Lee, Hee Gyung'., Kim, Hyun Jung".,
Lee, Yun Jung"., Jin, Ok Bae’., Kim, Mi Gyung"

Technical Information & QA Division', TDM Laboratory2
Green Cross Reference Laboratories, Seoul, Korea

Analytical sensitivity on TDM test is the lowest concentration that can be distinguished from background

noise. The aim of study was to evaluate analytical sensitivity that is also referred to as the

lower limit of

detection(LLD) about difference between zero calibrator and isotonic saline sample.
We tested for 10 days with zero calibrators and 0.85% saline samples while running trilevel control samples
under control. Raw data divided by two groups calculated mean and standard deviation from two sample

populations and analytical sensitivity by x+2SD.

In comparison with isotonic saline samples and zero calibrators, there were significant differences in
phenytoin, phenobarbital and vancomycin, etc. Especially analytical sensitivity on phenytoin is at the same

level as the upper limit of analytical measurement range
interference.

with 40 pg/mL. We think the cause of this is matrix

In conclusion, we were sure that standard protocol for analytical sensitivity as lower limit of analytical
measurement range on TDM test must be measured with zero standard rather than an isotonic saline sample
and type 1 reagent DW for reducing matrix effects within interactions between different materials in a

mixture.
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7}A|Z3E isotonic salineZ} 3%3}E  therapeutic drug
monitoring(TDM)<] zero calibratorsE tj/do.2 10947H
COBAS INTEGRA 800 System®.Z 7ALS Aa)sl3iTt.

FEAAY zero AHEZ 2 Roche Diagnostics Cor-
poration2] 3.5mle] COBAS-FP phenytoin, theophyline,
phenobarbital, VANC, salicylate, carbamazepine, primid-
one, phenobarbital, valproic acid, vancomycin, acetamino-
phen, digoxin calibrator AF&-3}31t}.

1) 48A=8
AFAgE  A7HAZRTH saline=}
Diagnostics Corporation2] COBAS-FP zero calibrators&
AH-5FSIEE 0.85% NaCl ®|=<] Tedia Company, Inc.
©] NaCl 8.5g< Human Science?] =FAZH=|oA A
23} reagent distilled water 1000mlel -£-3j3}te] AH8-314

o,

isotonic Roche

2) #YA RS AFE
A%E2 -2 COBAS-FP phenytom calibrators& A3}
G431, FYABE= acetaminophen, salicylate, phenytoin,

N

carbamazepine, phenobarbital, primidone, theophylline,
vancomycine, valproic acid 7A= COBAS-FP TDM
Multianalyte controlE  AR8-3F3 2™  digoxin  AAR=

Roche TDM Online Digitoxin controlsg A-&-3}$3t}. 10

719l TDM AAxrgEo] A@AGH o HFAIY
(Design of Experiments: DOE)ol| ¢]&}e] At&d £7) 9]
HY3-EH ol Sol8-& ERIsta & AEE AAe)
ATHET} 2, 2004).

3) SWH

o2+ AP kit=  Roche Diagnostics



Table 2. Analytical sensistivity with zero calibrator

No. Test items(ug/ml)
CARB DIG VANC VALP PHNY PHNO THEO SALI ACETA PRIM
S 1 0.1 0.06 1.3 3.2 0.6 0.6 0.2 2.1 0.7 0.0
t 2 0.1 0.05 1.3 3.2 0.6 0.6 0.2 2.6 0.7 0.1
a 3 0.1 0.17 1.3 3.2 0.6 0.6 0.2 0.71 0.7 0.0
t 4 0.2 0.07 13 3.2 0.6 0.7 0.2 2.6 0.7 0.0
i 5 0.3 0.17 13 3.2 0.6 0.6 0.2 2.6 0.7 0.0
S 6 0.3 0.06 13 3.2 0.6 0.6 0.2 2.6 0.7 0.0
t 7 0.2 0.05 13 3.2 0.6 0.6 0.2 2.6 0.7 0.1
i 8 0.3 0.17 13 3.2 0.6 0.6 0.2 2.6 0.7 0.0
c 9 0.2 0.07 13 3.2 0.6 0.6 0.2 21 0.7 0.0
S 10 0.2 0.17 13 3.2 0.6 0.6 0.2 2.6 0.7 0.0
Sum 20 1.04 13 32 6.0 6.1 2.0 231 7.0 0.2
Mean 0.2 0.104 13 3.2 0.6 0.61 0.2 231 0.7 0.02
Standard Deviation 0.12 0.06 0 0 0 0.03 0 0.6 0 0.04
Analytical Sensitivity 0.36 0.22 1.3 3.2 0.6 0.67 0.2 351 0.7 0.1
Table 3. Comparison of 0.85% NaCl and 0 Calibrator
Sample types Test items
CARB DIG VANC VALP PHNY PHNO THEO SALI ACETA PRIM
0.85% NaCl 1.37 0.17 15.9 3.6 40 3.58 0.43 34 0.7 1.0
0 Calibrator 0.36 0.22 1.30 3.2 0.6 0.67 0.2 3.51 0.7 0.1
Difference 0.51 0 14,51 04 394 3.32 0.23 0.8 0.0 1.0
Corporation?] A& Algstaier E47]= COBAS Table 19} 7+o] phenytoin 40 ug/mL, theophyline 0.43 pg/

INTEGRA 8003 A-&-3l4ith =7 2]+ acetaminophen,
Are 2aN,

primidone,

salicylate phenytoin, carbamazepine,

phenobarbital, theophylline, vancomycine,
valproic acid A= fluorescence polarization AAMH S
AR5 3L, digoxin FAME kinetric interaction of micro-
particles in solution(KIMS) ZHAMHE S AL8-3FTh

B4 7w A dakz 1097 normal saline}
zero calibratorsZ 7AAME A3Ysta FT X9 TFAxE

Axet  x+2s=2 sHch

m. A o}
1. 0.85% NaCl A|2Q| B4 D=

YelHa5E AR AET
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mL, phenobarbital 3.58 pg/mL, vancomycin 15.93 pg/mL,
acetaminophen 0.7 ug/mL, salicylate 3.4 pg/mL, carbamaz-
epine 0.87 pg/mL, Primidone 1 pg/mL, Phenobarbital 3.58
ug/mL, Valproic Acid 3.6 ng/mL, Digoxin 0.17 ng/mL=
et

2. Zero calibrator(Roche Diagnostics)2| 244 OIZt=

Zero calibratorgE A2 2 A8 99 B4 e =
Table 29} %o] salicylate 3.51pg/mLE  A|&]stale
phenytoin 0.6 pg/mL, theophyline 0.2 pg/mL, acetamino-
phen 0.7 ng/mL, phenobarbital 0.26 ug/mL, vancomycin
1.3 ug/mL, carbamazepine 0.36 ng/mL, primidone 0.1 pg/
mL, phenobarbital 0.67 pg/mL, valproic acid 3.2 pg/mL,
digoxin 0.22 ng/mLE L¥kz oz o YA vrehdh
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digoxin¥} acetaminophen©] At}
£3] isotonic saline2 A|EZ ARS8l fluorescence
polarization FAPH-& AHE-3F pheytoin®] 7-¢- #4578
9] AeA 9t FA3HA 40 ygm/mLE JERFEE AL
kite] SHAIA o2 AAPH O JhAde] dasirtal Er.
Fluorescence polariztion ZAAFET 2] vancomycine,
phenytoin, phenobarbital ZAA} A= &A% o]y kinetric
interaction of microparticles in solution(KIMS) ZA}H ol
H3le] B4 97w}
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