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Comparison of EMIT and FPIA Method in Determination of Valproic Acid, Methotrexate and
Cyclosporine A Blood Concentration

LIU Siting, ZHANG Yong, QIU Jinchun, LI Tianyuan, LIAO Qingchuan*(Nanjing Children’s Hospital Affiliated to
Nanjing Medical University, Nanjing 210008, China)

ABSTRACT: OBJECTIVE To compare enzyme-multiplied immunoassay technique(EMIT) and fluorescence polarization
immunoassay(FPIA) method in the determination of valproic acid(VPA), methotrexate(MTX) and cyclosporine A(CsA)
concentrations in human plasma, and to evaluate the correlation of concentrations determined by EMIT and FPIA. METHODS
Plasma samples were collected from patients. Both EMIT and FPIA method were employed to determine the concentrations of
VPA, MTX and CsA. Regression analyses were performed (EMIT results as dependant, FPIA as independent variable) for the
evaluation of correlation. RESULTS The regression equation of the results determined by FPIA (X) and EMIT (Y) were Yypa=
—1.894 1+1.190 3X, r=0.983; Ynrx=0.099 24+1.136X, r=0.992; Ycsa=—1.146 5+0.846 1X, r=0.971. VPA concentration determined
by EMIT was 11.2 pg'mL™" higher than FPIA. MTX concentration determined by EMIT was 0.22 pmol-L™" higher than FPIA.
CsA concentration determined by EMIT was 20.6 ng'-mL™" lower than FPIA(P<0.05). CONCLUSION Attentions should be
paid to the differences of VPA, MTX and CsA concentration determined by EMIT and FPIA methods in dosage modification.
KEY WORDS: enzyme-multiplied immunoassay technique; fluorescence polarization immunoassay; valproic acid; methotrexate;
cyclosporine A
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Tab 1 Linear range of VPA, MTX and CsA

Jrik K 24 Lk

EMIT VPA 0~150 pg'mL™"
MTX 0~2.0 pmol-mL™"
CsA 0~500 ng-'mL "

FPIA VPA 0~150 pgmL™"
MTX 0~1.00 pmol-mL™"
CsA 0~1500 ng-mL™"
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T2 VPANEHRE S E S B K E (n=5)
Tab 2 Recovery and precision of VPA (n=5)

g PRI MR e g
pg'mL pg'mL
EMIT 35.8 38.10+£2.66 7.00 106.42
79.3 80.04+7.06 8.82 100.93
134.0 138.68+8.29 5.98 103.49
FPIA 37.5 36.48+0.81 1.36 97.28
75.0 71.86+1.41 2.01 95.81
125.0 121.9242.37 3.85 97.54
F 3 MTX MR HAE 5 5 B R (n=5)
Tab 3 Recovery and precision of MTX(n=5)
Tk : Wﬁ,ﬂ ! M%@l CV/% el 22 /%
pmol-L umol-L
EMIT 0.32 0.35+0.02 5.38 109.38
1.18 1.27+0.05 3.92 107.97
8.84 8.93+0.21 2.35 101.02
FPIA 0.07 0.07+0.005 7.10 97.14
0.40 0.39+0.008 2.00 97.50
0.80 0.83+0.015 1.80 103.75

FT 4 CsA N EiEE F 5 ERE (n=5)
Tab 4 Recovery and precision of CsA(n=5)

Jrik nag*i ]{HE,{ ﬂi{fﬁf CV/%  [HR/%

EMIT 74.0 80.346.89 8.58 108.57
158.0 165.90£13.19 7.95 105.00
430.0 458.60428.8 6.28 106.65

FPIA 150.0 148.56+3.40 2.20 99.04
400.0 403.90+9.00 2.00 100.98
800.0 783.20+19.05 2.40 97.91

MedCalc9.6.2.0 B 2= Gt AR AT G vl 3 W, FF
AP IE AR KR H Kolmogorov-Smimov 7, Ul
FEA IR A, WER A A 56 LR AL RE AR B B
TZE5, Deming [FIHEELEL 2 Fhil g J7 vk (A G
5 )2, W Wilcoxon FL X 5 56 F1 Passing- Bablok
(AT 20 AT o [RIIS 224 EMIT A1 FPIA 5 1)
HS & A Bland-Altman i 75 & .
3 &%
3.1 EMIT Al FPIA & 45 B 1 L ¢

VPA. MTX. CsA Il 253 & e 5ds W3k s,
Kolmogorov-Smimov £ 4 i 75 EMIT 1 FPIA Jr il
PRI TR B R 38 AR IE A543 A, Wilcoxon X
L6 o 2 by VR s g5 A 1 2 7 (P<0.05);
() DL 2 Fofr 75 4 00 () — o AR J3E 354 0y B AR AR
EMIT Al FPIA l5EMH 2 25(d )P Abr, Bld =
1.96S4 A L R EEFR (95% CI), %% Bland-Altman
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£5 VPA. MTX #1 CsA FEAKJE $4E

Tab 5 Concentrations of VPA, MTX and CsA
No VPA/pgmL™ MTX/umol-L™ CsA/ng'mL™
FPIA EMIT d FPIA EMIT d FPIA EMIT d
1 28.34 37.1 8.76 0.20 0.33 0.13 89.27 57.2 -32.07
2 37.84 31.7 —6.14 0.26 0.37 0.11 95.71 69.1 -26.61
3 19.53 12.8 —6.73 0.38 0.53 0.15 51.88 32.7 -19.18
4 10.61 16.0 5.39 0.50 0.67 0.17 61.18 52.3 —8.88
5 35.86 40.9 5.04 0.44 0.60 0.16 73.78 64.0 -9.78
6 36.21 40.8 4.59 0.63 0.81 0.18 61.82 51.8 -10.02
7 44.71 46.3 1.59 0.60 0.76 0.16 36.71 34.3 -2.41
8 73.12 85.5 12.38 0.72 0.89 0.17 58.65 51.6 -7.05
9 78.82 83.2 4.38 0.77 0.99 0.22 75.54 56.0 -19.54
10 81.49 84.5 3.01 0.75 0.91 0.16 67.50 47.4 -20.10
11 66.97 74.8 7.83 0.36 0.50 0.14 126.43 149.2 22.77
12 70.89 83.0 12.11 0.48 0.69 0.21 147.70 148.3 0.60
13 64.97 74.8 9.83 0.52 0.70 0.18 154.55 145.9 —8.65
14 66.06 85.8 19.74 0.26 0.38 0.12 179.00 127.4 -51.6
15 56.31 71.1 14.79 0.65 0.84 0.19 157.67 115.6 -42.07
16 70.64 82.5 11.86 0.70 0.85 0.15 121.61 91.3 -30.31
17 64.49 73.9 9.41 0.79 1.02 0.23 122.43 141.9 -19.47
18 90.71 114.3 23.59 0.83 1.23 0.40 108.98 106.7 -2.28
19 85.77 104.8 19.03 0.95 1.30 0.35 113.91 86.4 -27.51
20 84.82 109.0 24.18 0.87 1.29 0.42 210.70 168.8 -41.90
21 91.41 106.8 15.39 1.20 1.45 0.25 332.75 466.1 133.35
22 88.49 103.2 14.71 1.09 1.34 0.25 252.85 195.3 -57.55
23 102.39 121.6 19.21 1.55 1.82 0.27 118.25 89.0 -29.25
24 83.64 101.5 17.86 1.47 1.74 0.27 98.87 83.5 -15.37
25 95.67 106.4 10.73 1.01 1.21 0.20 87.57 72.3 -15.27
26 102.02 113.8 11.78 1.15 1.42 0.27 289.05 253.95 -35.10
27 95.96 118.8 22.84 1.34 1.60 0.26 368.79 315.26 -53.53
28 122.5 136.0 13.5 1.42 1.73 0.31 425.80 379.20 —46.6
29 118.0 125.3 7.3 1.51 1.79 0.28 750.59 678.25 -72.34
30 109.2 128.6 19.4 1.28 1.59 0.31 1021.00 910.98 —110.02
Pl 11.2 0.22 -20.6
Sd 7.74 0.099 -34.29

22, 453 58, VPA Il 24 R I 5E 45 5, EMIT
¢ FPIA 5 11.2 pgmL ™' (95% CI: —4.2~26.7 ug'mL™),
DB 1TA; MTX I 243 B2 e 45 3, EMIT % FPIA
71 0.22 pmol-L™'(95% CI: 0.065~0.38 pmol-L™),
LB 1B CsA I 259 FE I 2 45 5, EMIT %¢ FPIA
fi% 20.6 ng'mL"'(95% CI: —98.1~56.9 ng'mL™"), W
1C.
3.2 EMIT Al FPIA il 5 45 F (A1 5 1
WFEE— R FEA, DL FPIA 52 8k 15 AL b
(X), EMIT Wl & 15 A A FR(Y), KH Passing-
Bablok [HI )i AT 2 1)), LA Spearman 55 Lt
B2 PRI E S5 R A OCHE . 45 R, EMIT
A1 FPIA Ml e 25 W & AHOC, A= 77 FE AT Spearman
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5E CsA L2535 FPIA 3K 20.6 ngmL ™.
T EMIT & H HUR ST TR IF 456 K 7 A4
REAE 5, DRI TS 284k 2 85 R AH AT T REAA 1A
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4- He-4- A -NTO-FH IR RR B EMIT A3l MTX
AR EMAR XN, X FER EMIT i
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HPLC MEARR = EET ik PRBAENRBAENEE

B, AR, M F AR ALY S R T S, A 210009)

WE: B8 # 3 HPLC RIMMEZRT R FERAFRERAZTEZTHT &, FRERR ZRERTFHSH T 2
Fr 4%, 3% SinoChrom ODS-BP & 3§45 (4.6 mmx250 mm, 5 um), A48 H THE-0.2%F B KR, #EEB,
ik I mL-min’', 4830 °C, &k ¥K 261 nm, &R FHARFE 4.8-288 pgmL ™' WLEX F RIF(r=0.999 8), F3
oA EDIC & (N=6) 4 99.9%, RSD 4 1.78%, #H K E/ 1.6~9.6 pgrmL™" M &M% & BIF(r=0.999 8), -F 34 A ¥ & K % (n=6)
% 98.0%,RSD % 1.17%;8 AN R R =3 & W K b b K5 A AR F 69 8F 55 4 0.321~0.574 mg-g™' 4= 0.179~0.263
mgg ', it AFEFMEEHRTFRTEHARGFRERARTGEE, RIMAE, HETE, T, BEERMF; 84
RE ERGMHFAE B BRAGERFTRAGM T 2HAL>LEEFRD,
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