I EF S KR 2020 F 6 A% 17 %% 12 ¥  Lab Med Clin,June 2020, Vol. 17,No. 12 * 1767 -

DOI:10.3969/j. issn. 1672-9455. 2020. 12. 042

I RFHRETANERR MZERARAEEER
REENNARIRESHE

WA R, EmERTFR
REERXFEERGEMFEM S P, KX E 300052

K Mk E B
h & ikaESR453

HFBER; thLEa;
XERERERG A

BIT L I (TDM) /& 20 28 70 4E AR AR IR IR
ZHWIR YT S A P R A Y — 13 2R, B A A )
SRR I 25 VR BE L (I R B A A BB B
TR E S WIRYT TR BB AR5 B0 Y
I L SCELEA 25 R AL L DL IR B U A6 9T RCR 5 TR
ik 3k B ik /1N AL 0t 36 T 245 W v B A KT S B 7
YEFE . BRI PR AR I 24 4 ok B8 1 0 1% vk
BT FE T 53 A R G S BT b 83 A3 B A 4 e AL
WA 3% 7 (HPLO) VA € 33 53 B BT 3 % (LC-MS/
MS) , G528 53 BT 0L 455 il 18 538 F 32 I 4% R (EMIT) L 4k
2Rk 6O T 4 5 4 B (CMIA) %5, HPLC K LC-
MS/MS ¥ K 0 245 9 B 28 37 AEASC R A 48 v, A )
B A< 3 G L R O 3 B 0 A BT o — 2 R A S G
S EMIT CMIA Sh S 246 56 8 FH (1) 25 ) e B 1 46
J7 ¥ A AR R & R I PR R 56, T AR AR A
o E O & AR TR I . AT R A A A ) 3=
BAEPLOBRRFERGY s e KD, R
PEAN R NP R R M O E] VB B R (MPA) ], 4T
e 245 3 Can B S B0 SRV T SR R Cn S D L 4t
PR 2250 CAn T IR . R P97 R Z ), B A A .
PEREAY AN T RR A ER KRR LKL
W 25 % ] R B R k) A5

TDM 3= B2 38 2o 0 — 48 1 5 5 75 22 01 iR
259 OB 2R 25 9 LU D HER W R 2 ) L 8K
X B D RE PR T L sR A 25 W (T o B 2D it
7R BE WD o A3k B X6 96 5 12 97 IR AT s 248 W I RIE 7
PR VEAG 1) B B . BT S8 R g A A R B
RAF RS 22l R B LA 50 24 S B 2
L X2 W B A ROR S T L DL R B &
T A S FL A ) R, 5 30 H AT TDM % AT 76 I R B =
RS SR AR A L 08 i F L . v B g 0 o AR ok R
W5 22 ., B 0 BB 3 R 5 5 24K 30 R A G0 2 400 461 571
Wy, X — S Y e W I o 2 o B I ol i
PR W K 5 T B M W P A e e HE R
R RE SN SR E R EIRIRT . &S
R WRIREE AR K B H S B
JE IR I AT AR A R %o 8 A ) A 7 A

A E{EESE  E-mail: hengjieyuan@163. com,

mEEE;

453 A 22 A BR Bl A7 ) 5
XERES:1672-9455(2020)12-1767-05

A 5 0 . AR SCEE H ORI R 1 3 AN FEERIA
JF 25— MPA Ath 52 5 5] K J7 iy 55 20 vk B W DU 4
Bk LRI T
1 MPA Inz5 &K

5 % 2 s (MMF) , 38 F 24 FR /2 09 ik 6 - 22 %5 1) 2
2G5 44 2 R . & MPA BIRTIR 254 . MMF
A 3 i T 2L P A o TS RS ) MPA'Y . MPA
T kR S G M A 3 B 2 R0 R R N A R T R M A
(IMPDH2) S 30 ] 1204 19 I 3k A B2 . 40 441 3% b 3k
40 A P g IMPDH2 B8 U6k 2 Ik T 40 it P 5 M2 iy A% A
T3 (144 o T BEL 11 9 L5 400 s 3

MPA i 52 T Ik PN i I 2 35 11 85 2 0 1 R Ak, 1R
W 24 B A T T I ) R I R R 4 B T R (MPAG)
MPAG Hy I 3% 4 B 29 FBE AR 25 W v 40 £ B
HAR = MPAG 4b . IR P9 38 7T 43 2 8 MPA (/) H
MW Bl AR . O TR WE L R A OB T R (Ac-
MPAG) Fl 85 By R A< JE 10 %5 B% 17 R (MPAG1s) . Hrh
HAH Ac-MPAG FITEMRSMIH] IMPDHZ2,

H Hi Ok R 2 19 11 R BF 58 UE 38 2 7R . MPA IR 97
245 W 0 R e KRR B R 2 W9 RO LB PR AE
R 2B AS L MPA AT 259 — i 5 4 8 i 4 0 R
P 700 Cln 2R 60 2K At 5 B D [FIRT 4R 24, A IR &
25 1~2 h )5 I h MPA WA, T2
B RF G ER  ZE MR ZG J5 i) 6 ~12 h FERGA R E(E .
T % 9 B8 5 H At e % 300 4 R0 A B A T, MPA 1 24
BN g 22 330 AR KRR ) A8 Sk, T L AE R R AR
HREACR AT A BTk AE . R R MEH MPAG M
JF40 B o A BB L {6 B B 9 PR 18 . Rt . MPA R
W75 Z R i 45 25 19 MPA I3 Wk B, 5 MPA Fil il
7 5] [ I 28 25 19 MPA I 3% 9 2 A EL R RE & AR .
M T 3 MPA 3R )78 5k, Wi MPA ¥
AT HE Bl e B R e B AR HE R R i RS AR R
[EYFR AR

Il A - % A8 2R R e X B HE e N T8 H R B
A2 (1) MMEF 28259 5 (2) 5 18 i 28 0 18 1l 410 41
F (A8 R fb s 5 7)) s (O i &Y, X T
I AR H ARG I 5 2 114 2 20 0 B 2K At 7 B ]



+ 1768 - I E S 50K 2020 4 6 A% 17 %% 128 Lab Med Clin,June 2020, Vol. 17,No. 12

i MMF (%) 8 i 2 45 /N, MMEF 28 254 “ 5% & 7 1995
A AR P HE TR BN B R im0 i
BN B A 2 A AR & AR KU AR e S T RE T 4%
Mo I PR B AR 8 H A MMF 2825 W) AR5 Bk 4124
Wy W AN B RN A X A K A PR A B R M Al 5
H), AT RERG 00 o 5 e 5 AR R A IR 0 & AR KU
AR AP B B 0 L R W TR F R R, BB
e E it £ T 20 Z48 A KM BE LR B
TERWIRE A — 0L 58 L5 & 3, MMF 1k
BUHE S 25 W 00 L o A7 25 0 vk B W W DA AR A
FEH L W — R TR A M R M %
B3 35k 245 4 a3 . MMIE (19 55 KT 52 5, B fIK 3R 40
% N AR IE ) & 0k R

SEEL MPA WL AT Sy i PR B i g R B b R
B4 s W B 2R T AL CAUC) 1907 6, {3 42 5
Wi MPA ZEIG PR A AR M S8, =202 fh F 2R M
K (R AR 1 h R 1%, 3 12 o VB iR
W DGR R % A MPA Wil 7 i A PR SR A v
(LSS), B3 & 3 ~4 >R i g8 A3 5 24 20, B4
AUC, NI HE IR 25, 2011 45 40 3f
MPA it 25 4 B W I, #4222 a0 F . (D B S
551 L AT MPA AUC Wil (O BMES 141
A AT OBMES 2.3 N &A1
W (OBHES 4~12 A H3 M 1RO
FE 1 ARG A Tt ) AR T A R A A g2 0 ol
% MPA /) AUC #E17 074 .

B R MPA Wi &b 2 28 B B, B Al 0L 5w
Fh 7 A 35 b ik (%25 HPLC,LC-MS/MS) #il
B g Tk (EZ N EMIT) .,

HPLC Fl LC-MS/MS £ 24 ) e F2 W5 D 1Y 552 3
ELEIE, BN AERT X KB ERE . H AR
ST IR R B LC-MS/MS #: MPA % 77 ¥ 2 VA
P I 55 FEL 5 0T % A R I 8 A 0] it 3 TP g MIPA A
AN R ACE Y MPAG Al Ac- MPAG #E4T (5,15 73
B BRI, % )T EAE 0. 5~30. 0 pg/mL MPA,
4.7~300.0 pg/mL MPAG F10.5~30.0 pg/mL Ac-
MPAG w52 2 P 5C 2, fo i 0 e o i 4 9 A G 3R 4K
(r)==0. 990, It PRI HE ] ) N OKS 25 B2 AR 57 R E(CV)
A <<6. 9% M<C14.5% ., HATEA & B H A
= T4 . LC-MS/MS J5 ¥ B8 5 2 5& Bk
DU FAY IR DR 245 ) S 25 W A 7= W Rl 28 702 ARG % 2
T o A o AR A7 28 S N R M A /D 5 SR 7 B D
T A TP 5 B 5 R LC-MS/MS J5 i ] BE 1 7E
B B0 MPA I 2 vk BE 45 SRR P R Y 1
B ANV LC-MS/MS X %% 1 # & 5t KT A 3h ik
FRBEAR B 22 BRI 2, AR AR 5 B2 T Ah B, 5 Kk 512 36 6
AP K RIBH S A B 5 i B s . X T a2
FA I PR B RS I 75 5K L H AT LC-MS/MS i A BE W 2
i PR b Rt £ i 24 Ve B W 000 s A %o s 0 i 5 e B 1

oK 3E B T R & 5 LE I IR H R Ry ik
(i EMIT J7 80 A I 1 B 22 )5 JEAT AT L 525

G PE o BT VR S I IR 52 56 %= 24 W Wk B 1 R
W T3, 732 W AR Z B3R 97 25 9 W DU 45 358, MP A Ifi
245 e 3 W N %) B 8 43 T vk L EMITT (4 Roche Co-
bas 6000 43 H X K i &= MPA WX &) hE. #
PEATAT IR AR SR AR A S A0 AR B A AR L K
W5 3 B, 3330 RS v & 2 4 2 o R 1 T Ak
Fl gk B, SRS R K MMFE 2 25 %) 47 76 46 I
25 F 0w = 10T BE M L DT S B0 PRI AUC AR
WERG 25 A 5, BEAL %" Ff1 DECAVELE %™ (1) &
AW BB T IR B0 I I 3 ol A 0 445 2R AR v
AIRES MPA R 7= 9 76 K 0 v % A 28 G 98 I
X,
2 fEEIMZARELN

b 7 B ] Y S 6 A 4% O FK506 ., S — Fl s 8
25 Tl TR T 400 ) 700, L A 88 B0 4 A AL S PR AR A
WY, M TC B R FER NS T A0 A0 R Y
FK506 454 % 1 (FK506BP) 45 4 . & il FK506-FKBP
KAWL IS R R W IR I 0 B R AL T M L 1
Ca”" P 1 T 41 i A% 7 AS fit 25 i R A 0F 1 410 4l
T 20 M4 S 0 2 55 R 1 (NF-AT) A9 3% A6 570 11 40 Jif
NREBAL MM F 1 G . HbrT A T.B 46
WA Y B AN = A G e BREE G RE 7, X 80T Ik L 4
I ) 25 o 4 PR 1) B St o 4 FH 5 ] R T 0
AL -2 (TL-2) . [ i A -7 (TL-7) 32 AR 1) 3%
IR IF AT B0 B A0 0 B0 L S0 B R e
B, AR T 40 T M Y R AT HE BR R
10~100 f%. BT, fh e 5 G 0GR ) Z W T8 E
MR A B R R G R lia Y. m T
b 5 B E] IR YT B AR LR KRR IT RCAS R 1k 22 5
B Ll HL 758 5 % S A B A 2 i R k.
B0 Al v B ] 1 I 24 v B, DA SIS AR A FH 24
PR 259 4 A5

by 7 B F] N R RN 5 A E AR L TSR
AE S5 Canain LT T L i PR R AT R )
IR 3 LA L AN G 22 R A G B i E 5 L RE
P 2T AL TE R BN 3 I 3 B R S0
PR TC T R T K IS S, e B ] i 2y
WP I R W A BB RN R R R BRI ARG 1 4R
DA EB 4 B BRI R R il B T N TS S (HL R A
AE PR A KR RSN R U At e 5 A A A
VBRI 51 2 ¥k 1 % V) AH 5% 7R R 97 MR 5. 00~20. 00
ng/mL ZAb, ¥R BN, B K E A B FE
52 B e Y T I k

b 7 5 ] 3 H 7E DR AT RS LA G2 B 8] B AR
MRH 2 K, BE MR A S w25k E7E 2~3 h
P TH R B0 (E L SR 5 TR IR 92 1% T R . Il 24 vk & 3l
W UARRAS B R B R B CRE NI AESA 2 )5 12 h A



HIEF SR 2020 5 6 A% 17 %% 12 ¥ Lab Med Clin.June 2020, Vol. 17,No. 12 + 1769 -

(BOTE T — R4 25 Z /i 5 BIFEAT . G o W Al e
LML 25 9 B AR 5 W R o A b v B ) ) L O RE BE AT
R AR 245 4 43 M SLRE 7R 36 7 309 [0 4 15 55 43 190 4 322 0 o)
G DT T4 35 B8 B4 A i T B O R R 3 R [R) b
RS AR AE 05 357 35 B e RUR

B8 A3 M 3k T I PR S 38 2% 1ff 24 Ik R W Pl
FEAE . AR, SR 43 BT ik 7 At 5 B ] 1 W
R 2 UL, O 2 BT R R AT At 5 B A L 24 vk
W B R A R RS A AT k. H AT I PR SE I = R
FH M DU At 72 55 w] Mk B Y G R o BT ik B S
EMITY (4 Siemens SYVA Viva-E 4 ¥ X &
SR109UL Emit 2000 Al v & &) & W € 7 &) .
CMIAPY (Abbott Architect i2000sr 4B A% M it £ fih
T B AR B L LAk 2 RO 9% 4 Bt (ECLIA)
(4N Roche €601 73 M1 K it £ Elecsys Tacrolimus i
F&D . RPN LIEATIRIF 2 I B A sh ik,
Sh AR AR JE 7 s 1) PR L nT A SR 202 T H R 2 SR
R R A, A X R R AT B &0t Bl
JO T AS e A 0 5 DI R N B 5 o P 3500 AR T o 28 Sk v
i AL &L B AT . DR E 43 B ik 1Y 32 i A
e 5] 5 HACE =W 5 7 A 58 ORI B2 R T A
M. SALLUSTIO %52 B #F 58 2%, A I R W
by 5 B ) 1L 24 e 1) B A T ik v L AR R I 58 X
SCREATE K 5 AR K EL ] (R 3k 30 %6) 53X AT S 306 B 3K
FR) At o 5 ] 0 2 e 7 A AN T I A v A

I Z L LC-MS/MS {2 #% 0] i A U 6 58 53 17 F
Nl I R 2 R (e X Y UM (PN
B H LC-MS/MS 13 2% fig % 78 — K iz 17 Hh il & £ Fif
25 FE L B A A W S %y AT R A P R A f R A A
I EL AT DAskE S b 7 5 ] 54038 7 4 58 SRR R I 4
SEAE BT L 2007 AR BRI A 7 B F) AL AL H R 4
o, FEICS 0 = R s A PR <T1. 0 ng/mL WAt 5
TR W 5 3k ok SRR I PR A R Al e 2 R 3R 9T I
TS B il A G 2 7 R LC-MS/MS 5 i 4
BE T L I AR
3 AHEENHGRELN

Tl B RE N 25— 2w £
it 24 B AP AR P bR 4 €0 R 4 BR B (MRSAD Bt
T 25 W) W) B Je — B B 28 N FH 78 ME 6 PR 22 BH 2 R
Yy B E N R YL BB, Bl A R G 2 B B, B
TR 24 0 1 - L0 A A s ol AL R b Ak o R JR
B B J — 8 B 4k T 7 R 2R G 24 W vk R L N 3 3
Il PR T 0, 2015 45 Hb [ 24 B 2 250 97 25 1 e I B 58 &
W R R T BRIBIT WS ). f5
FRLE TR T AT T R M, (D)5
e O B RN EE WY B E B RE B
15 3 A I8 A5 i B ) i 2 4 1 R 2 RS
BEAEREE., OQRE/WEN T HERIRITAY
WEMFEAR . @O — Ml A BH R 10~15 mg/L AT

WERRSBRE., O THEIRASWRABRE.
Wet2 245 257 =72 b B UM i 24 Tk BE L O AR 8 I T
FIE 1A B 0 it 24 MR B B I AL, (O s e O
TR R B A B MG IF IR R E . O X L AE
JLERFE B 10~20 mg/L M A HHERRENE
FE. OXF T B IREIE W MR F  HEFE IR 4525 >48 h
U I 24 Tk . @ HE O T 25 W AR Bl ) 2
PRFN Ty VLN B H AT AR 45 25 . ©XF T HAE B
B HBCE YR B A B2 2 . T R R L2 U
0 A R R R DR A ARCPE B T AR IR T O R v 4
T B ATV B2 1 1M 2 Tk B2 K P o A TR R e
THBHRESFEHER R RN R 2 7 (B 5
PR FUE IE 51 3 CBFBE PR L PR Ik o0 200 s A fiff ) o vk
THER . R T e 2 O A R AR A RO FE Y
TIOR3 I DU It 2 9k R DA R AR S AR U
B A A 2 W T 0 Yk R SR T A 24 ) ) O R Al A
2RI BR ., WERFEF KT HERS
I ZHRAE M T B R AW FE T &
BRI A 25585 1~2 h REEW I 7 5 &= 1%
Wz,

T3 B 20 H HLAS U T 1k R RE 3 Oy 98 43 B A
3% 3 Bt . S8 43 Bt LA CMIA (4 Abbott Architect
12000sr 70 M X K BC & 5 7ty 2 A AR 80 1 EMIT
(i1 Beckman Coulter AU600 43 #7 X X B £ Emit
2000 Vancomycin Assay J3 7 8 2 K5 € 4 F 5
RS0 5 22 HE B X2 AxSYM R BLE T 5 5 R
K37 & The AxSYM Vancomycin Il assay,
1) B 82 27 7 125 0 2 G A iR O 82 23 BT 15 (FPIA) . fie g
ST AR B L R T R R, G TR AR B
BRI AP 7E T AN ekt e 7l & R S AR Y R R
SN+ g fl G 0 3% IR A 7

38 42 B U 2 1l LC-MS/MS J5 i, PARKER
HEDO T 2017 ARBRE PR A LC-MS/MS 7 i K
Tl R MWL Y 1~100 pg/mL, it 1]
YHE R B FORG 25 B 15 %0 LAV HL B i3 AT W58 31 56 5t
RO A i T S0 B A . OYAERT %% i
W 4 FORTE 42 B 3 A 4k % 22 53 BT {X CAbbott
Architect i2000SR, Roche Cobas 8000 c702, Siemens
Dimension Vista 1500 assay, Ortho Vitros 5000) 43 5
R T R 2GR BE LS RS LC-MS/MS £
WO b A ol B 2R 2 R R A SR AT L, A5 R R,
LC-MS/MS 5 4 Ff 52 73 Hr 7 1545 th B9 45 2R — 2 ik
ZEFE/N; 5 LC-MS/MS 45 3R 22 5% iz K J& Roche
Cobas 8000 M 5 iy 45 5, H 25 R fi & 12. 0%~
19.0%% , LR BF o Ui B T 7 1 A T o A R WA
RAEAS RS2 50 25 Z W] Y AT L etk 5 n] B AR 1k
4 N %

TDM J& It R 1297 h B B4 A& & Hi 5 1Y 0 2%
Bho H TG00 3 L G DR A AR A R R RO TR R



« 1770 -

K I E 5 IR 2020 42 6 F % 17 %% 12

Lab Med Clin,June 2020, Vol. 17,No. 12

BLEBE BE 7k TDM (19 B} %= 15 37 A R 55 R 2, HL R K
FEEAF MHEMNIGEREA LREREEZH
T SR YT 25 W i T B L ik TDM T AE# 22
AL, TN A SE IR & 22 A6 T 24 W W H R

T LA R AR ] DR S 1l PR A 352 0 &4 2R i B 5
T RS 8] o A L 24 vk R M I 4 2R AT L R

4 T, DAL A A 0 56 FH 19 T ik HR R R I DR R 23R
ST 2 W DN P 235 R L e R R R i R ARG U Ty 9 AN [ A
51 PR B A= X R85 I 24 Wk 38 35 R 7 A A R I T

A 732 BT AT 4 B i 3 AT 2 FiA
ST 245 W DN T A e R A U ke = R S L TC T R
P25 4 FAR I 7= 4 77 A SE SO () R A A5 45 2R g
= EETﬁgﬁi%qjIﬂﬁlﬁ?fﬁ%méﬁ%ﬁiﬁﬁ'ﬂIﬁlﬁj\
SEF AR 3 AN B R G A M O vk R R Gk
ﬁeﬁa%,ﬂﬁ LC—MS/MS J7 A I AT DLk Rb 3 A e 45
LC-MS/MS J5 ik #EA4T IR 97 25 1 W D0 36 1) P o 2 4
R RS N NG AV Wt/ I 7/ o )23 | I e =R 2
BRAR = AR S A A B R O B A% bR A T B AL
HoOnRREMEK, MERARNAWHEL, HIC A
J I G g o AT (MSTAD A2 1] 1, MSTA kg & T
LC-MS/MS il 8 24 2 Fiows i 75 32 B 0 s, 7 4%
B B i ) RS R LR v R R R R A MR A R
b7 A8 45V 0 AR RN AR AS T A B, 45 ST A ) B[R]
HEBR T AR = 9 & A= 28 O R 38 . B A IE 78 19 1
PRHE)™ , MSIA FIBES B IR 7 25 9 Wi is vk 5
IRt — 25 KRB 7 1a) . MAE Bl A B NG IR 1297 #
AR A3 = AP ATk B AR AN AT i & R, A
B TR A B AR B R R I R N AR IT 2
Yy, B il 55 TR IR S R .

2% Uk

[1] ALLISON A C,EUGUI E M. Mycophenolate mofetil and
its mechanisms of action [ ] ].
2000,47(2/3) :85-118.

[2] MCCUNE ] S,STORER B, THOMAS S, et al. Inosine

monophosphate dehydrogenase pharmacogenetics in hem-

Immunopharmacology,

atopoietic cell transplantation patients [ J]. Biol Blood
Marrow Transplant,2018,24(9):1802-1807.

[3] FUJIYAMA N, MIURA M,KATO S,et al. Involvement
of carboxylesterase 1 and 2 in the hydrolysis of mycophe-
nolate mofetil[ J]. Drug Metab Dispos, 2010, 38 (12);
2210-2217.

[4] MERRIGAN S D,KISH-TRIER E,SEEGMILLER ] C,
et al. LC-MS/MS method for quantitation of mycophenol-
ic acid, mycophenolic acid acyl-glucuronide, and 7-O-my-
cophenolic acid glucuronide in serum[]J]. Clinical Mass
Spectrometry,2017,3:41-48.

[5] FILLER G, ALVAREZ-ELIAS A C, MCINTYRE C,

et al. The compelling case for therapeutic drug monito-

ring of mycophenolate mofetil therapy [ J]. Pediatric

Nephrology.2017.32(1) :21-29.
[6] BITTERSOHL H, HERBINGER J, WEN M, et al. Sim-
ultaneous determination of protein-unbound cyclosporine
a and mycophenolic acid in kidney transplant patients u-
sing liquid chromatography-tandem mass spectrometry
[J]. Ther Drug Monit,2017,39(3):211-219.
[7] HACKL A,BECKER J U,KORNER L

phenolate mofetil following glucocorticoid treatment in

M, et al. Myco-

Henoch-Schonlein purpura nephritis: the role of early ini-
tiation and therapeutic drug monitoring[ ] . Pediatr Neph-
rol.2018,33(4) :619-629.

[8] ZHANG D,RENBARGER J L,CHOW D S. Pharmacoki-
netic variability of mycophenolic acid in pediatric and
adult patients with hematopoietic stem cell transplanta-
tion[J]. J Clin Pharmacol,2016.,56(11) :1378-1386.

[9] YAU W P.VATHSALA A.LOU H X,et al. Mechanism-
based enterohepatic circulation model of mycophenolic
acid and its glucuronide metabolite: assessment of impact
of cyclosporine dose in Asian renal transplant patients
[J3J.] Clin Pharmacol.2009,49(6) :684-699.

[10] BORROWS R,CHUSNEY G, LOUCAIDOU M, et al.
Mycophenolic acid 12-h trough level monitoring in renal
transplantation: association with acute rejection and tox-
icity[JJ]. Am ] Transplant,2006,6(1):121-128.

[11] SALIBA F.ROSTAING L.GUGENHEIM J,et al. Corti-
costeroid-sparing and optimization of mycophenolic acid
exposure in liver transplant recipients receiving mycophe-
nolate mofetil and tacrolimus: a randomized, multicenter
study[J]. Transplantation,2016,100(8) :1705-1713.

[12] D' AVOLA D, CUERVAS-MONS V., MARTI J. et al.
Cardiovascular morbidity and mortality after liver trans-
plantation: the protective role of mycophenolate mofetil
[J]. Liver Transpl,2017,23(4) :498-509.

[13] LEVITSKY J,O'LEARY ] G, ASRANI S, et al. Protec-
ting the kidney in liver transplant recipients: practice-
based recommendations from the American Society of
Transplantation Liver and Intestine Community of Prac-
tice[J]. Am J Trans,2016,16(9):2532-2544.

[14] PALEPU S,PRASAD G V. New-onset diabetes mellitus
after kidney transplantation:current status and future di-
rections| J |. World ] Diabetes,2015,6(3) :445-455.

[15] RODRIGUEZ-PERALVAREZ M, GERMANI G, PA-
PASTERGIOU V,et al. Early tacrolimus exposure after
liver transplantation: relationship with moderate/severe
acute rejection and long-term outcomel[ J]. J Hepatol,
2013,58(2):262-270.

[16] VAN G T,LEM Y,SHAW L M
monitoring of mycophenolate mofetil in transplantation
[J]. Ther Drug Monit,2006,28(2) :145-154.

[17] SHARIF A,SHABIR S,CHAND S, et al. Meta-analysis
of calcineurin-inhibitor-sparing regimens in kidney trans-
plantation[J ]. ] Am Soc Nephrol, 2011, 22 (11):2107-
2118.

[18] AUGUSTINE J J, HRICIK D E. Steroid sparing in kid-

et al. Therapeutic drug



HIBEFSIEKR 2020456 A% 17 %% 128

Lab Med Clin, June 2020, Vol. 17,No. 12

o 1771 -

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

ney transplantation: changing paradigms, improving out-
comes,and remaining questions[J]. Clin ] Am Soc Neph-
rol,2006,1(5) :1080-1089.

BEAL J L,JONES C E, TAYLOR P J,et al. Evaluation
of an immunoassay (EMIT) for mycophenolic acid in
plasma from renal transplant recipients compared with a
high-performance liquid chromatography assay[]J]. Ther
Drug Monit,1998,20(6) :685-690.

DECAVELE A,FAVOREEL N, VANDER H F.et al.
Performance of the roche total mycophenolic acid® assay
on the cobas integra 400®, cobas 6000® and comparison
to LC-MS/MS in liver transplant patients[ ]J]. Clin Chem
Lab Med,49(7):1159-1165.

ANTONIOS J P.FARAH G J.CLEARY D R,et al. Im-
munosuppressive mechanisms for stem cell transplant
survival in spinal cord injury[J]. Neurosurg Focus,2019,
46(3) . E9.

GANETSKY A,SHAH A,MIANO T A,et al. Higher
tacrolimus concentrations early after transplant reduce
the risk of acute GvHD in reduced-intensity allogeneic
stem cell transplantation[]J]. Bone Marrow Transplant,
2016,51(4) :568-572.

EFE C,HAGSTROM H,YTTING H,et al. Efficacy and
safety of mycophenolate mofetil and tacrolimus as sec-
ond-line therapy for patients with autoimmune hepatitis
[I]. Clin Gastroenterol Hepatol, 2017, 15 (12): 1950~
1956.

DAVIS S,GRALLA J,KLEM P,et al. Lower tacrolimus
exposure and time in therapeutic range increase the risk
of de novo donor-specific antibodies in the first year of
kidney transplantation[J]. Am ] Transplant, 2018, 18
(4):907-915.

TAO X,WANG W.,JING F,et al. Long-term efficacy and
side effects of low-dose tacrolimus for the treatment of
Myasthenia Gravis[J]. Neurol Sci,2017,38(2) :325-330.

SALLUSTIO B C,NOLL B D, MORRIS R G. Compari-
son of blood sirolimus, tacrolimus and everolimus concen-
trations measured by LC-MS/MS, HPLC-UV and immu-
noassay methods[J]. Clin Biochem, 2011,44(2/3):231-
236.

YE Z K.,CHEN Y L,CHEN K,et al. Therapeutic drug
monitoring of vancomycin:a guideline of the Division of
Therapeutic Drug Monitoring, Chinese Pharmacological
Society[J]. ] Antimicrob Chemother,2016,71(11):3020-

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

3025.

OYAERT M, PEERSMAN N, KIEFFER D, et al. Novel
LC-MS/MS method for plasma vancomycin: comparison
with immunoassays and clinical impact[ J]. Clinica Chimi-
ca Acta,2015,441(441) :63-70.

LE Y M,BORROWS R,PESCOVITZ M D,et al. Thera-
peutic drug monitoring of mycophenolates in kidney
transplantation: report of The Transplantation Society
consensus meeting [ J ]. Transplantat Rev ( Orlando),
2011,25(2) :58-64.

BAZIN C,GUINEDOR A,BARAU C,et al. Evaluation of
the architect tacrolimus assay in kidney, liver, and heart
transplant recipients[ J]. ] Pharm Biomed Anal, 2010,53
(4):997-1002.

SAITMAN A,METUSHI I G,MASON D S,et al. Eval-
uation of the waters MassTrak LC-MS/MS assay for ta-
crolimus and a comparison to the abbott architect immu-
noassay[ ] . Ther Drug Monit,2016,38(3) :300-304.
WALLEMACQ P. ARMSTRONG VW, BRUNET M,
et al. Opportunities to optimize tacrolimus therapy in
solid organ transplantation: report of the European con-
sensus conference[ J]. Ther Drug Monit, 2009, 31 (2):
139-152.

LEE Y W. Comparison between ultra-performance liquid
chromatography with tandem mass spectrometry and a
chemiluminescence immunoassay in the determination of
cyclosporin A and tacrolimus levels in whole blood[]].
Exp Ther Med,2013,6(6):1535-1539.

CHEN Y L, HIRABAYASHI H., AKHTAR S. et al.
Simultaneous determination of three isomeric metabo-
lites of tacrolimus (FK506) in human whole blood and
plasma using high performance liquid chromatography-
tandem mass spectrometry[ ]J]. J] Chromatogr B Analyt
Technol Biomed Life Sci,2006,830(2):330-341.
TRENCHEVSKA O, NELSON RW, NEDELKOV D.
Mass spectrometric immunoassays in characterization of
clinically significant proteoforms[]]. Proteomes, 2016,
4(1):13-33.

PARKER S L,GUERRA V C,ORDONEZ M L.,et al. An
LC-MS/MS method to determine vancomycin in plasma
(total and unbound) , urine and renal replacement therapy
effluent[ ] ]. Bioanalysis,2017,9(12):911-924.

Clficfs B 31:2019-11-26 & 18 5 #:2020-03-11)



