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Performance Evaluation and Clinical Application of Tacrolimus LC -MS/MS Kit
HANG Hong', XING Han’, ZHANG Tian', ZHU Lei', LI Yu'
(1. Wuxi Diagnostics Lab <Shanghai> Co. , Lid., Shanghai, China  200125; 2. Department of Pharmacy, The First Affiliated Hospital of Zhengzhou
University , Zhengzhou, Henan, China  450052)
Abstract: Objective To evaluate the performance and application of tacrolimus liquid chromatography — tandem mass spectrometry (LC —
MS/MS) kit for therapeutic drug monitoring(TDM). Methods The tracing chain of tacrolimus LC —MS/MS kit was established, the
blood concentrations of the tacrolimus from 120 patients were determined by LC —MS/MS kit and the immunoassay kit. The accuracy
and consistency between the different methods were analyzed. Results The consistency analysis of the clinical samples showed that,
compared to the reference method, the percentages of samples in the 95% CI from LC - MS/MS kit and the immunoassay kit were
97.5% and 93.8% , respectively. For the accuracy analysis with the spiked samples, compared to the reference method, the deviation
range of LC —MS/MS kit was from - 10.9% to 7.7% ,while that of immunoassay kit was from - 3.2% to 29.9% ,respectively.
Conclusion The traceability chain of LC - MS/MS kit is complete, and the detection is accurate and reliable, which is suitable for

TDM of tacrolimus.
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{033 51 . 3% HE ) Waters ACQUITY UPLC BEH
Cis FE(50 mm x 2. 1 mm, 1. 7 pm) ; i sh AR 0. 1% H iR
4 mmol /L H R% KW (A) - 0. 1% H R 4 mmol /L I
W2 % F VS R (B, 86 B2 R JBE (0 ~ 0. 2 min B 80% A,
0.2 ~0. 8 min i 80% A—2% A,0. 8 ~ 1. 4 min K} 2% A,
1.4 ~1.5min B} 2% A—80%A, 1.5 ~1. 8 min H}80% A) ;
WA 0. 6 mL/min, #ECR 60 °C, i HEE N 2 pL,

JE % 2 - RS 5E B TR (ESD , 1E B TR0, H1 4l
Ty 22 o W A = (MRM) 5 BARE HLE N 3. 0 kV;
FHFMEIREE S 500 °C 5 K AMLIHE R 1100 L/h, 4E
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Fr 9% R MRM {5214 1,

R1 HRERARNTRFESE MRM 2%

Tab. 1 MRM parameters of tacrolimus and internal standard ascomycin

ot HEF(m/z2)  FEF(m/z) sEREWN)
o3, 3 3] 821.5 768.6° 18
786. 6 16
TREF 809. 5 756. 6 20
ECAZETET,
Note: "™ is quantitative jon.
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Note: a represents one or more exisling measurement systems calibrated
with primary or secondary calibrators,and b represents one or more man-
ufacturer working calibrators or higher calibrators calibration.

Fig.1 The traceability chain of tacrolimus kit
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Tab.2 Performance evaluation of the precision of tacrolimus kit

ol K2 k3
M H L M H L M H

Eikon

Tng/ml) 5.7 144 289 64 156 30.9 59 149 29.7
S, 0.2 05 07 02 05 08 02 05 09
Sr 0.3 07 12 03 07 L5 03 06 L5
CVenl®%) 3.6 3.4 24 36 35 26 29 33 30
CVel%) 48 49 42 52 47 48 56 41 52
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A. Evaluation and reference reagents

B. EMIT and reference reagents
Fig.2  Correlation analysis of different measuring methods of

tacrolimus from clinical samples

AC pmm/ng + mL™!

3 B o
2 — 1.96 SD
°°9 o % -
Lr ° o %&%o °
o e R A A A ORIt < O - |
0 b= .,
Y %"cegg”%g oo s
-1k ° o 1.96 SD
L 1.3
2k
5 o
-3}
[ o
—4 ] 1 1 1 1 1 1 E@\mm/ng e mL-!
0 10 20 30 40 50 60
A
A C sism/ng » mL~!
25
20 °
15 °
10 |- e — +1.96 SD
8.3
B
1.3
_5k 1.96 SD
= 5.7
@ -
_10'1 1 1 1 1 1 Cz;\mm/ng'mL’l
10 20 30 40 50

A R 5 AR A B xR A B ALK A
B3 HERMEERGNTGEBN—BitE
A. Evaluation and reference reagents
B. EMIT and reference reagents
Fig.3  Consistency analysis of different measuring methods of

tacrolimus from clinical samples
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1. 30 ng/mL, bRfEZE N 3. 56, 21—k A BRIl {5
IX 8]} — 6. 816 ~ 9. 422 ng/mL, 7E — Bk F R (10 7T 15
X H] LA 106 4 85, b 93.819% (106/113), A &
95% M) A TEAE— B BRI, R 2 5 2 iR
I 25 AR — SR 2=
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Pc T P 2 R0 43 A 0 e R AR AR A A D 23 R RN B S g
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T TG At v S A A I ) [ R S 2 L B B o A L
B, AT R T8 2 Rhor S, B 4 R
WP I 20 i) 4 i A AR G ok R A R O IR I bk
0 B 6F I R AR HEAT G5 B 42 S 3 i) ok FH S 3 =
[ 7 (S kA  LC - MS/MS ) g ik H &
(LC = MS/MS &, PRI ] | fags iial 5 & (EMIT 3%,
XF LR ) ) $E AT OB I 52, G0 T B A 3 R A O A R
ClE ) ot 22 3 o] UL, PEAY 7] 20 4 A o] i %
H93.1% ~97.9% , ¥ A K A 1E 0 B = , 45 5 0 A
PEREZER .

AWFFEHAT LC - MS/MS £ EMIT 35 & 52
L5 LRI AR DGR AT T 43 A o i i) & 5 2 Heiatn)
FEAK A 9 AH S 20 AT UL L 4 Ao LAS B A A
(X) R AR AR, BT PR 700 ) A A ( Y) S kA
FrafEAT etk 153 A 572 ¥s =1. 034 3 X5 -0.399,
R2=0.9979, r=0.998 9=0.975, 7 B 2 Fh )5 P 4H 56
PERAF 4 B, LS F iR I ( X) B AR AR L f i
DA AE (V) PAA bR AT e PR I )H AR [ FE Ya =
1.049 3X,+1.364 2, R=0.974 6, r=0. 987 2=0. 975,
FH 2 BT ARG R S S S T M E AR
ML K - 3. 2% ~29. 9% , A6 IR e A i v , 117 S i
A& 5 S A E R Im 22 0 EA - 10. 9% ~7. 7% ,
& IR T3 7 1 7 B A T L 179 1 B O T i
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3.1 MREAKTERERWIEE

by v B ] 0 ) o EL AT S R L 7 R
s i V5L 2 S 6] 24 LAt 5 B ) AR v, REORUIEIN 45 R AE
ANTR] ] AN [R] 25 8] 9 T o, LR il Jo o A Tl 45 Pk
FRTZE L2, DT DR UE 12 T 19 15 A o A 7 i 10 9 5 44
E T Ath 58 5 w500 45 26 MG R IEA b 55 2 sl R0 9 4 G
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Tab.3 Performance evaluation of the accuracy of tacrolimus kit

Bl #nl4A (ng/mL) A& ) FiEF A (%)

HA%F (ng/l) 1‘%‘ fwt I B ﬁmis&;ﬂ/ EMIT‘/‘:’%‘/
EA KA (%)  AWEAN  AREA

1-01 3.0 29 32 41 9.7 -9.4 28.1
1-02 30 29 32 40 9.7 -9.4 25.0
2-01 40 3.8 40 43 950 -5.0 7.5
2-02 40 38 39 40 950 -2.6 2.6
3-01 6.0 57 61 66 950 -6.6 8.2
3-02 60 57 61 65 950 -6.6 6.6
4-01 80 7.5 7.6 9.1  93.8 -1.3 19.7
4-02 80 7.6 83 85 950 -8.4 2.4
5-01  10.0 9.7 10.1 1.4  97.0 -4.0 12.9
5-02 100 9.6 9.4 1.8 9.0 2.1 25.5
6-01 120 1.5 10.7 139 958 7.5 29.9
6-02 120 1.6 1.4 133  96.7 1.8 16.7
7-01 140 137 13.7 157 919 0.0 14.6
7-02 140 135 13.5 154 96.4 0.0 14.1
§-01 160 150 14.6 17.4  93.8 2.7 19.2
§-02 160 149 150 17.5  93.1 -0.7 16.7
9-01 18.0 17.0 17.5 20.4  94.4 -2.9 16.6
9-02 18.0 172 16.2 20.0  95.6 6.2 23.5
10-01 200 187 19.2 225  93.5 -2.6 17.2
10-02 200 19.0 18.0 225  95.0 5.6 25.0
11-01 220 21.4 21.6 264 973 -0.9 22.2
11-02 220 20.8 20.7 264 945 0.5 27.5
12-01 240 225 2.7 2.5  93.8 -0.9 211
12-02 240 227 2.8 21.6  94.6 -0.4 211
13-01 260 251 23.7 29.2  96.5 5.9 23.2
13-02 260 249 247 289 958 0.8 17.0
14-01  28.0 265 253 286 946 4.7 13.0
14-02  28.0 266 25.8 27.8  95.0 3.1 7.8
15-01  30.0 29.1 29.0 29.0  97.0 0.3 0.0
15-02 30.0 28.8 28.3 29.6  96.0 1.8 4.6
16-01 320 30.6 3.0 30.0  95.6 -1.3 -3.2
16-02 320 30.8 29.8 30.0  96.3 3.4 0.7
17-01 340 323 313 322 950 3.2 2.9
17-02 340 323 3.3 3L4 950 3.2 0.3
18-01 360 342 335 340 950 2.1 1.5
18-02 360 351 341 350 975 2.9 2.6
19-01 380 365 359 39.4 961 1.7 9.7
19-02  38.0 361 343 386 950 5.2 12.5
20-01  40.0 382 38.0 426  95.5 0.5 12.1
20-02  40.0  38.0 37.0 43.0  95.0 2.7 16.2

3.2 fRRAXFAENEEZE
K8 B A MZ B GRS A T PR REZ — , )
M7 A PP IR o F AT, B SR SE TR S P RE DR
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A.Spiked samples of evaluation and reference reagents  B.Spiked samples of

EMIT and reference reagents

Fig.4  Correlation between the different measuring methods of

tacrolimus from the spiked samples
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