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Background: Methotrexate (MTX) is an antifolate antagonist that is widely used for treating various malignancies and non-malignant diseases.
MTX levels should be monitored when used in high concentration to determine when to start leucovorin rescue. In this study, we evaluated the ana-
Iytical performance of the EMIT Methotrexate Assay on a 200FR NEO Chemistry Analyzer (Toshiba Medical System Co., Japan) and compared it with

Viva-E Drug Testing System (Siemens Healthcare, Germany).

Methods: According to the Clinical Laboratory and Standards Institute (CLSI) Evaluation Protocol (EP) 5-A2, three concentrations of the Liquichek
Therapeutic Drug Monitoring Control (Bio-Rad Laboratories, USA) were analyzed twice a day for 20 days to monitor assay precision. The 200FR NEO
and Viva-E instruments were compared using 40 patients’ sera, according to CLSI EP9-A2. The linearity and carry-over rate were also evaluated.

Results: Between-run CVs for low-, medium-, and high-level controls were 4.9%, 0.9%, and 2.0%, respectively, whereas between-day CVs for
low-, medium-, and high-level controls were 8.1%, 1.3%, and 3.5%, respectively. In the linearity test, the coefficient of determination (R?) was 0.98
(0.06-1.92 umol/L). In the comparison study, R? was 0.955, showing good correlation between the 200FR NEO and Viva-E instruments. The carry-

over rate was 0.9%.

Conclusions: The EMIT assay showed good precision, linearity, and carry-over rate on the Toshiba 200FR. An excellent correlation was observed
when comparing results obtained using the Toshiba and Viva-E instruments. In conclusion, the Syva EMIT MTX assay can be readily used for MTX

monitoring on the Toshiba 200FR NEO.
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Table 1. Precision of the Syva EMIT Methotrexate Assay on the Toshi-
ba 200FR NEO Chemistry Analyzer

Mean

methotrexate  Total Within-run  Between-run Between-day

Analyte . precision precision precision
concentration (% CV) 0 0 0
(umolfl) (% CV) (9% CV) (9% CV)
Low 0.371 1.2 6.0 49 8.1
Medium 1.237 1.8 0.8 09 13
High 8.642 4.6 2.2 20 35
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Fig. 1. Comparison of MTX level determinations measured by the Viva-E and the Toshiba 200FR NEO. Differences in results from either instrument are
shown in (A) a scatter plot with an ordinary linear fit (blue line), (B) a Bland-Altman difference plot, or (C) a Bland-Altman percent difference plot.
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Fig. 2. Linearity of MTX values using the Syva EMIT Methotrexate Assay
on the Toshiba 200FR NEO.

Al A& 7Fs5H| SEATE EMITRIo| A= o] 49 Bl &
BT AHiol A= B BAdoll FaFE AR ¢ et
o Sol A7t AdsHA = A 2ol AAET: FA|) 57
SFaLA} sl o] EASHH NS0l ofsf A 4ok ERA|
7+ 2/33HE FE= o] aanhS Yo 11 S gk
9] oFof wlgtth F2 AFEEHE A4 glucose-6-phosphate
dehydrogenase (GOPD)o | F=2 A o] W3l = Bty A8 =3
QHHII

H oTLof| A AAFE-S Toshiba 200FR NEO AHH]of| 4] Syva EMIT
MTX assay A|2Fe] MTX 54 4352 B78itt. At EPE
W A ZH 9 AR 7h WolAlgT} B 50 016 2 95 A
L5 HSItk TDM2 29 %k” 54 H@}E
= Aolm gz &

golX= AR Tt % %174]T7P 5-10% OMW

http://dx.doi.org/10.3343/tmo0.2014.4.4.187

sk 9], A AU E veERH o2 LpeRyttt H-8-AH]

Ql Viva-ER Z43 23587 ol 4] Etmol o] HA ZF A=

T 2.22%% & A5} AA Zol7t glley, StEEolM =
L e

245%2 B AR B, Ao A 3.86%2 B Akt
(49%) © Y7 YH3) T3t Dimension (Siemens Healthcare;
Erlangen, Germany)ol| 49| 57855 B7IeE Aol Ast=, 5
st W Et o) HAR AU =7} 242 6.4%, 21%2 19%5 U
ERfjo] 2 937tel 2 2jo|7t gl Ao & vheRtriio). 20131 o
gF A =T AT oA APtz FEAAL QR oA
MTXO] tj3l] Ghe im0} %8 0] ke 0.4 pmol/Le} 9.03

(l'
9]
pmol/LE YR o &= 187} 7]39] -2 72} 0.39 pmol/L 2

8.77 pmol/LE YERN S o FEHAFR]|4=(standard deviation in-
dex)= 217} 071 8 102 Ueho] 2jiat s & H7haslet

[11]. A4 0.06-192 pmol/LL] MTX %= #<]ol| 4] R?=1.000<
Hof ot AvbE UERar, 874121 Viva-E (0242 1] ulg
7holl A y=096x+0.16, R*= 09552 -2 ARAIE LeRQlch
W& Fgholl A= bias7t 24| o, =& kol A= bias7t
A U 2 Egkol A9 g 2= ghol vls| "ei|
= AC 2 YEhlT 2to] o] 9l = 5]4] ol oJ7t 2to)7} 9l

v
A

o

L

e
[¢]
-0
L

<= 4= %h=d, Toshiba ZH]|<= 2 pmol/L o)/g-e] ZA|of| tsl 108K
Ag8]4o] E0)7k= WHH, Viva-E 1o A= 6Hl], 364, 2168,

1,206819] =5 8]4o] oJgk Rho|7} Lrekd 4= ek A 7k A

LHES 09%= UL

HEZ 0 & Syva EMIT MTX assay= M
200FR NEO A |o]| 4] &-4=3F A= o} 2] %
Aol AEAIQ] Vivabe} & AT S
AgAple] #7129 glol B} PAHOIA AHg I
Hlof| H}2 ARo| 7}55l0] YAFA O 2 > 885} o
9LE ol Azl

www.labmedonline.org 189



MO

QX2 QI EMIT MTX Assay Evaluation on Toshiba

2 o
HHZ: Methotrexate (MTX)+= antifolate antagonist= TFFgF F9F
2 Bt AREEAL Q= oFER, ARoFEEEAAY o
Aroltt. B Ao A= MTX 249 Qlo] EMIT Methotrexate assay
9] 200FR NEO (Toshiba Medical System Co.; Japan)o||4]12] 4] 4=
Y52 H7I8}aL, Viva-E drug testing system (Siemens Healthcare;
Germany)S} H] 77} S 2-a51ick

HHH: CLSI EP5-A9] whe} QC S8 ARE-3ho] 2097F A
B7heleitk & e, A, AR 7 2ejal Ak 7
22 A3}k CLSI EP9-A20] w2} 200FR NEOS} Viva-E drug
testing systemo]| A MTXE SA8}o] A&, Z18] 1L CLSI EP6-A
ol weh AV 571 SO Bbelich. Ee A 2 2
£ Wlslech

b EMIT assay®] MTX gA}F ZF o= A, $7H5wet
SsolA] 217} 499%, 09% T2 1 200400, ZAke) 71 ol A
8.1%, 1.3% 1231 35%E YEFHSITE 214142 0.06-192 pmol/L
Lol A R*=1.0002. 2 UERSITE Viva-EQb= A= R?=0955%
MOl ) 7 9918 L 09% el

ZZ: EMIT assays= Toshiba 1|0l 4] 9-4=3F A 21414 4l
S 7 7 LAES e Ee VivaES $4a A4S
YERATE 2240 & Syva EMIT MTX assays= MTX HUE[

ofl glo} AR 585 AL§-E 4= 9 Zelek

RSO

o]

ny
=

R

in

ok

o

B ol 20124 FehelaL bl A9l
U £ @A70] Salo] 2 B4 4 AL

QA A E] e T10f Ak ST

REFERENCES

1. Chung HS, Lee ST, Lee SY. Evaluation of Viva-E drug testing system.
Korean ] Lab Med 2007;27:330-7.
2. Klee GG, Westgard JO. Quality management. In: Burtis CA, Ashwood

190 www.labmedonline.org

ER, Bruns DE, eds. Tietz textbook of clinical chemistry and molecular
diagnostics. 5th Ed. St. Louis: Elsevier Saunders, 2012:163-203.

3. Borgman MP, Hiemer MF, Molinelli AR, Ritchie JC, Jortani SA. Im-
proved sensitivity for methotrexate analysis using enzyme multiplied
immunoassay technique on the Siemens Viva-E instrument. Ther Drug
Monit 2012;34:193-7.

4. Clinical and Laboratory Standards Institute. Evaluation of precision per-
formance of quantitative measurement methods: approved guideline.
2nd ed. CLSI document EP5-A2. Wayne: Clinical and Laboratory Stan-
dards Institute, 2004.

5. Clinical and Laboratory Standards Institute. Method comparison and
bias estimation using patient samples: approved guideline. 2nd ed.
CLSI document EP9-A2. Wayne: Clinical and Laboratory Standards In-
stitute, 2002.

6. Clinical and Laboratory Standards Institute. Evaluation of the linearity
of quantitative measurement procedures: a statistical approach. Ap-
proved guideline. CLSI document EP6-A2. Wayne: National Committee
for Clinical Laboratory Standards, 2003.

7. Glazko AJ. Phenytoin, chemistry and methods of determination. In:
Levy RH, ed. Antiepileptic drugs. 3rd ed. New York: Raven press, 1989:
159-76.

8. Steijns LS, Bouw J, van der Weide J. Evaluation of fluorescence polar-
ization assays for measuring valproic acid, phenytoin, carbamazepine
and phenobarbital in serum. Ther Drug Monit 2002;24:432-5.

9. Armstrong VW and Oellerich M. Critical evaluation of methods for
therapeutic drug monitoring. In: Evans WE, ed. Applied pharmacoki-
netics and pharmacodynamics. 4th ed. Baltimore: Lippincott Williams
& Wilkins, 2006:30-9.

10. Mendu DR, Chou PP, Soldin §J. An improved application for the en-
zyme multiplied immunoassay technique for caffeine, amikacin, and
methotrexate assays on the Dade-Behring Dimension RXL Max clini-
cal chemistry system. Ther Drug Monit 2007;29:632-7.

11. Participant summary, external quality assessment in therapeutic drug
monitoring and drug of abuse. http;// www.lab-qa.org (Accessed Oc-

tober 2013).

http://dx.doi.org/10.3343/tmo0.2014.4.4.187



