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HEAT TDM, 2R FIABE P I ¢4 PPK AF 50 A, A TRAGAR 354 77 b9 4 2 T B & @36 R AR5 5 "*1;56%#0
B AR AR A, FKBP5 ACPL ADCY2 5 A Bt S i S 505 B 08K R R 2 740% , Bk, & F kAT a4
TDM #9 2 zh b | 25 & PPK o 25 4 JL ) 40 52 B AT 22 A6 ST R BRAR 9 AMRAL G T A A T %3555 L
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Research progress in individualized treatment of lithium carbonate in patients with bipolar disorder
ZHANG Xiaodong', WANG Chenyu®, SONG Heyong', WU Zhuo® (1. Dept. of Clinical Pharmacy, the Fifth
People’ s Hospital of Qinghai Province, Xining 810007, China; 2. Dept. of Pharmacy, Shanghai Chest Hospital/
Chest Hospital Affiliated to Shanghai Jiao Tong University, Shanghai 200030, China; 3. Dept. of Pharmacy,
Huashan Hospital Affiliated to Fudan University, Shanghai 200040, China)

ABSTRACT Lithium carbonate as a mood stabilizer, is the first-line treatment for bipolar disorder (BD). Due to the narrow
treatment range and large individual response differences, physiological and pathological states and drug interactions can affect its
therapeutic effect; as therapeutic drug monitoring (TDM) , population pharmacokinetics (PPK) and pharmacogenomics play an
increasingly important role in the individualized use of lithium carbonate, how to optimize the individualized use of lithium
carbonate more effectively has attracted much attention. This paper reviewed the latest research progress of TDM, PPK and
pharmacogenomics in the individualized treatment of lithium carbonate in recent years. Due to the influence of patients’
pathophysiological status, the target blood concentration range of lithium among different populations was slightly different. To
ensure its efficacy and safety, routine TDM was required. PPK studies conducted in different populations showed that the relevant
predictors used to optimize lithium treatment included body mass, lean body mass, age and renal function, etc. Pharmacogenomics
research showed that the single nucleotide polymorphisms of FKBP5, ACP1, ADCY2 and other genes were related to the difference
of patients’ treatment response. Therefore, on the basis of routine TDM for lithium carbonate, the comprehensive evaluation
combined with PPK and pharmacogenomics is of great significance for the individual treatment of lithium carbonate.

KEYWORDS lithium carbonate; therapeutic drug monitoring; population pharmacokinetics; pharmacogenomics; individualized

treatment

BRBRALAE S — DS RRE H  XBRAE AR S & F8 U TR Y7 R 5 P g R e, TRy T RICR A Ak
e DU AT (bipolar disorder, BD) A REFHGIAYT FITL  FEAe ] S PR 22 5, FLYFR032 26 B ILIR S 2 2
B RN A —E TS A AR 2R P BD I — Al A AR G A5 LG R 2 3 T FR A, i
LY, WIRAERRHA T OARELS Y)Y .t TEEERAIAST SR, [ 2002 4F LUK, £ 2L 7E TR [ BD SR H gl R
ABSA Bl EAHR R A S E R PR SRE R —IUOCT BD RH Y TS
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K, PR H B EA TR YT 2459 15 D (therapeutic drug moni-
toring, TDM ) /2 ARAT WA ZE (1), L 28 AT AT Bl T4 1l 245 ¥k i
5 1) 7 S v B S LN 5 a2 B 4 24 30 2% (population
pharmacokinetic, PPK) 155 8 2% % H F5 #1411 245 31 ¢ ¢
1IE, AT Bl T4 S R B A I RS AR T 5 3 40, 254
BEPR 20~ AR ] Past A% A8 S g 000 A8 5 vy FH i TR
HIIR YT 45 Ja) AN R RN, 2 I R R 5 ) 4 Bl - B 2
—o ASCHS I\ TDM PPK R 2449 5L K 4 27 34> J ThT %) e
fR YA YT BD B/ N B 9T i SR R A T 2558, LU
PEEIZZ A EE KPR S
1 FREREEMZATE
1.1 HRERENATZERR

TP B 1 IR e bk L 5 4, A= 0 R BE R 100% , B
URZ 5 0.5 h il 25 v FE RIPT IR B (E . #R B 1R —
KPR — M R, A 5 MK MALEAGE W]
BEARWL o3 A1 T4 5 , M A 28R 0.7~1.0 Likg; HAE
BN A A ARG AN — , L3R (A A 8 2 2T 20 i
O 2455 AR S PR IR AN SR , i 95%
YRR B DU A 22 B D HE LR L 809% AT H 1 /NS EE IR L
M2 IEFRZR N 0.35 mL/(min-kg)™ . H B F7EAF e
BIEF PRI R 24 h AR BB SR L
HRTREAER 2 48 hal K
L2 FRERFERIAZNFERIMEER

C A IR B, AR A 2 52 B 8 - g i, (H
Bl 2 AR PO R PR N AR T s oK A
e 24T 3 2ok 5 0 RS R K PR 0 A TR e vk
FEYS SRR, SR B n B AR LG, B
SRR B2 ' D Re A 00 A A AR B I B W] ARG, HL
A8 b 1Y B AR 5 B /) BR U8 1 R (glomerular filtration
rate, GFR) FIIA 24 I 2% f B A DO AR DG kA, e
JEA 2 — > EE R S e R 3R B AR Y IR T 2L L
11 I AR T AR B B GFR 8, AR AT
HIE R IR I R X R BT R R W T
TR AS 3 A 2SRRI 0 S R AIR Y R, 224 SR 5 R 2
REA0 7 R0 3 feT i PR A0 e 3 Y4 92 711 i DA AR5 A /Y
IR B2, T JIE P A8 2 D 5 22 B R i AR5 )
1.3 ZMEEIER

M THE B T IEAR N AN G P2 1 R oAb, LD
Jr AL 22 R, e R 2 BB LT B I 25 A
HAEH S EH 250 55 B DI BE A GFR Y ELHEAE A
Ko HETC WM 588 7 BA 28 B2
Py 045 ) PR | Il 45 5 5K 3R % Ak il 0 1 77 (angiotensin
converting enzyme inhibitors, ACEIs) . Ifil % %5k & 11 %
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1A BH ¥ 751 (angiotensin Il receptor antagonists, ARBs)
AE 5§ /A Bt & 24 (non-steroidal anti-inflflammatory drugs,
NSAIDs) .

AN TR A 28 7 ) DR SR L e 1 52 i) 2 S [R) )
PIFFEAESE , W8 R 2 AR B 70 T 2 1 1 9k 498 o 209 ~
25% , T REAE A PR AL A1 BRI XS 1l 21 2 1 52 i 45
AN B PR DR (AN H 58 ) RS S0 Bk B2 ORIE
ok, 23R 22255 Rl A P ] 45 Y R B Iy 28 0] PR 5] ]
IR B TR B L DA T S 2 AT Il £ R 2™, ACELs Al
ARBs A BRI [ R 3004 , ol oK A BE B0 i
Pk, 3 e A FHAGN K- SO vy N TR B SRR
AR 0 I AR B ™, — IR X 20 5] R 2k
fift PR ER VAT (0 JR 5 1Y 1B P Ak, ZE T B 1 ]
#F ACEIs J5 , B MRS AR VR BE RGN T 36.1% , ToiAl;
PRI R AIR T 25.5%(P<<0.000 1), Horp 4 {5l i35
I T R EREE AR BRAh, LT T A A9 NSAIDs R 2x
o A e B[R] {5 A NSATDs A (528 5 1 1 1 bR 2%
FRE10%~25%" . (0 F3RBFFE R 20 TR A
AL LUHEN , 76 B DORE | i OIS BUE SF SO T &
NSAIDs I , P 15 BR R P 322 n] e TR
2 FRER$ERY TDM

TE'E DIRE R I N, — e B R i i
748 300~400 mg/d, AT HR 3 £ A B B i 32 15 L
BAHENGR EY, AR R ST DR R R TR N
A B (AN 150 mg) FF4i , FRAR YRR 52 PR A7 &8k
17 e BHJEFEN X TDM SR , A OCHE B i 7200 b
8 2 R AR AL R SR I 1R, AERERYT B R 3~6 1>
H i 1™,

21 BABRE

FRER R R R AE 2 . BD 1 BUMAR R /E 2
PEI] \BD I /45 0] 3 i — 2k £, /2 BD 1T B4R
RAFLZPEI B F B R ERY, e RO E RS 54k
& [ A5 IR 97 P AE 41 (Canadian Network for Mood and
Anxiety Treatments, CANMAT ) 1 [=] [ BURH 1% /% 5 15 Fp
2= (International Society for Bipolar Disorders, ISBD) T
2018 AFHR A A A1 1 BD YRYT 4R (LT W AR 2018 4F fiL
CANMAT/ISBD 45 9 ") 47 , ka0 R 9 i A v
J¥ 9 0.8~ 1.2 mmol/L, 4 535 7 ] 8 4 A 1 £ 94k B2 A
0.6~1.0 mmol/L", ISBD “T_fEZH ¥ — 3 & Gt 1 [l [t
eI, 7E N BD B W 4ERER YT, D SE B AT
5, MR B 1 2 ) 7 0.6~0.8 mmol/L; 4K 5 835 1Y 2
JOE A RS A2 P, 12 JEE T AR 22 0.4~0.6 mmol/L, 5% 1
P2 0.8~1.0 mmol/L"",
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22 EEHRE

TE B 9 BD B3, 60 % K DL 1 AR HE ] g ik
25%"", 2018 4F it CANMAT/ISBD 48 Wi #E 4 , & 4F 2tk
W H 3 I A W 3 N o 0.4~0.8 mmol/L", Shulman 25"
K HERAEIE AER TR A 9N E RN 25 B LR NE
U, 2 B AL DA BT 4F BD 5 4R
W EAZIAYT 1 Xk , R 60~ 79 4 £ 35 10 1 PR vk Jis 4k 45
£ 0.4~0.8 mmol/L, 80 % J L I fB 35 Iy i A vk J3 1o AR
%0.4~0.7 mmol/L., YoungZ:""JTJ& T —Ifi FEHLIUE 4f
HERIESY 76 224 1] 60 % K LA 24 BD 1 B 5 L%
TR FRAR USSR M A A S sz M TRYT 3 RS
AN T8 43 (14 J8 5 132 R B B BhR YT A A 4
259 JA] , Rl R AR RSN G TR A 1 B I V7 3 2 3 0 Sy
0.80~0.99 mmol/L F180~99 wg/mL. ZHF5T 450,
PR 25 (R AT 80 R 22 A M 38 R A, 2 At R R 5 Tl 1 R
AT TR (4301 K 17% F 14% ) o MeAh, 2 2H R AT 3
Jl B B 97 RO Y, R i [ E LW IR B i R
(Young mania rating scale, YMRS ) P53 <9 431785351 b
45.5% Fl1 43.8% ; 16T 9 JEI T, B R AR A £ 34 1) 2 il R ¢
XU R BN ZH 5 1, RERGE #3253 1] 69.6% F163.4%
HAL R b4 22 7 oG T4 L (P>0.05) .
23 JLEMSFSVEERE

5 2018 4E i CANMAT/ISBD 45 F 47 N 24— %k , B
JE ) — 5 AH D I PR 52 e A i IR AR R A S LB K7 /b
A BD R BT A A YR I — R 25, LA
PIEB R AE SRR 22, B AR 24 0 i 400 v i
PEHI7E 0.6~1.0 mmol/L"™ ., ISBD TAEZHTE 2019 4F & A
(TG T BD 85 A0 dme A 1l v B8 %) 22 4 [l st
WFFE A L2 AT A SR 0 S A i A8 v 2 3k pi A
P AE L G B 53 1 03 X508 () 22 AT SR 37 104 1L
W, BVAE R R IR 9T B i Ak B A o A 0.6~0.8
mmol/L, - AT AR 48 £ 11 S5y 1 Rt 320 W % e B R
P8 % 0.4~0.6 mmol/L, 8¢ -4 £ 0.8~1.0 mmol/L"", 7F
—IEEXS 7T~17 % BD 1 B8 B 0H 22 Rt 0 0 A5t
o WA YT A RN BEAIL Sy R Ak L f PR ER 2 (45
TRRTRAR I ) S A BRI AL, 25 28 JA) , I AR v A A
0.8~1.2 mmol/L, F 45 Jad& tr A & 1EI6 97 (Cie
[ b JBLERD) B AR IRURS: o IS 45 2R SR A 28 & B 4k
FRIRIT BB BT 32 PR 34 R A 5 5 e R A AR (14
) AH L, kSRl AR ER 2R3 (17 B1)) T TR Y7 I A X
AU BEARG[XURS: e =0.28,95% &5 X 7] (0.10,0.78) , P=
0.015]",
3 ExERERY PPK

FE HARBEAR T 25 52 245 3l 24 SR BEARARE R R
S22 0 R R CANAE S B sy AR BT PRSI AR P
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PR WA EAERSE) AR IR IR A 2507 2 1
HlERAE S EN S22 X iR ER Y PPK #E17 17)
Z B .
3.1 HMAEHE

RIR AR F2 222 B R, Z2007E BD & & th T J iy
PPK HF 5% T4 2 LI 53 258 Sy 5 i) 491975 85 ) o S pp A
LIRS R AR AR IS A S B I R AR G
Methaneethorn 271 222 1| 2% [ BD & B AT i & v gt
ST B TR () AR S M TR A RN, PP 25 42 T A it
AR B DI RE R X R R 2 Bl S R B
FE T AL AR B RAR % 19 e AR CL/F=1.43 X
(PR HE/65) " X (AE#%/38) "7, IZMFR A5 bR, i
AT AT U 2 5 T R R 11 2 4 AR o, ZEAH ]
TR T RIEBR R R AR S A3 MR, X R S 4R
IAHE N T30 GFR RRAIAT OC s M B, TEARIRAE IS T BV BR
R A ST () HE IN TRTEG N, 3 AT BE -5 A R RG-S B
5 1 AV L300 B 2 I DT B85 I 2 T BR A G e
PR AR = B2 B HE L 80% AT i B /NS B WA, T R T
pH A3 o 5 M AR ) R R A, S T S e If A R
Yamaguchi 55“7E 214 (K5 #5055 8 3 (% 104 45 BD i
H) Tk IR A Y B /N WSO R T S T PPKOAE
AR B ) 2 B2 A7 6 — ZE R, ORI
BRAF G — sl 128 s B R R T, B DI RE AR pH A)
FH T TR0 A5 3 Rl R 1 ol 24 R 2
32 JLEMBSLERE

FI T, 26 L A7 A0 4F BD S35 T T JE (4 PPK A5
A BR . Findling DL — AR A T 39 1] 7~17 %
BD I 8 (52185 45 7 Bk IR 1 /I 3 600 mg 1 900
mg) [ 2] 8= S5, T A 81 2 T BR % 1.79
L/h, SV 25808 56.4 Ly A58 Ny, SR ot S
e ] R 3 S L DN NN (B S Y e
T 22 6] A AA A ST N 529 FEAR S 42% , T4 25 1175
BRABABEAEIE 5 PR UEFE BR 0y 28tk mi A2 4k
Landersdorfer %“ 5 F 61 4| )L#E BD 1 & E Y. T4
B BV e AR T Y PPROBSEARY | 4% SRR BH A HE R
AT L, TR AR I 9 71 R B T e Hb S 24 B
HAR 204 358 98 (A o 1R B 2 24 500 S o), 040 A vk
it 1.4 mmol /L B LU IR R T RE . IAh  BIFFR R
JH YMRS Fi il PR S AR ER 42 - 2 3% 1 3% [clinical global
impressions-improvement scores (CGI-D 7MY T (44 H
2 24 I BITAR, ST T AR, RS A AR R
fili YMRS 1 CGI-T [ Ik 50% 11 °F- 3 1l 25 & Ji 43 51 Ay
0.711 mmol/L A1 1.24 mmol/L ; [ A2 fF 5% UM , 75 %2
B TR IRAR 25 mg/kg (BEK 29K) , 75% ) B
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() YMRS 53 7] F [ =50%, 111 8% 1) £ 35 1) 1 24 v JiE
ATBER T 1.4 mmol/L, VA_I 2 Wb 58 A AULEE B 3 B
TIIREXT Il 24 ¥ B 1 Sk 25 5 ), AH % e B A e 2 1
JE 5%, 5 D fig ) BOAE 2 5 e EES F A E o  TT_E aAR AE
FE S DIRe R A 2 A R A T e R TS 5
SR E FIIREBIE R, W2 8h 2 S 802 WU BR %
P S AR REAEAR Y AR
4 MEBRENAMERASR

FARIASE IR R 2 30% ) 8 38 SR ARG Y7 0
N, 25% B B AR5 BN, 15t 4% 25 57 2 il sk o 2
o PR 22 S PR 2R 2 X R A T i 2 W S R 4 2
TF5E T DA% A B8 TN £8 2 FRTR Y7 485 Ry BAS R RO &%
AR MR I 25 B AR A

AR A WIS o, 76 BD 5 ML T4 BD A
S i B R4 Z49E (schizophrenia, SCZ) K%
A R R ER ) B M B 2, HLRBR G SCZ I JE 1R 5 Jek
PR HS AR B R PR R A OG . AR difabe)s Bt
J IR A S A A PR Cn bR R AR R L A
R Ay TIESE) i IE R 148 7347 g 5 iR 4R
7 RN MR 22 A O, Hn, CA RN T 54
EIRIT AR ZE FAROC B AL O a5, BB MR T B0 T
Fr i - T2 A5 B R R b i I A R Y AR G
Szczepankiewicz S5/ 93 5 Z /A T 5 ARk R L 11
BD &, X 28 N2 5T B - A - b R 3 R
Y BE PR A ERAZ R 2 A PR AT 1 0 UE ST IR R T s
PARLAT IR 22 M SRR IR AR IR T RN 2Z (8] AR G M 45
W%, FKBP5 £: 1K rs1360780 .rs7748266 .rs9296158 fif
U ACP1 BB 1300774 6 53 Z27850E 5 SR8 Wik iR
B S N FE AR 9 . Umehara 553 T H A< BD 0% 8 4
I — IR ST 45 S 2R B, DOCKS $E K 98725 5 BD Y & 1 5%
YIAH G 1L PR 58 A48 AT AR Ry 2 DRI AR s 0 FH T S0 175 26 e
i DR HBEE LA S F AR 4, B A5 DOCKS 2878 5L 1A
1) B S R TR YR YT AT RN . — Tk B IR I T
W], ADCY2 £ [H 12290910 37 15 (1 22 851 5 BD 99 A
W R YTRORARDG . Hirh, CT B R A4 | 35 7 &2 BD
T 7Y Je 7= A B A A T B RS B 1 5 CC 386 [N AU BB B IR AT
P B AR AR A U, X Tl PR AP 1Y) S I A 2 , A
HABZTHIGST 5 M0 TT HE PR A 38 X e R AR A Sy 354,
AR PR ERIG YT 1) B AR AHE™
b g

WRIR & BD M & MR T 2454, th T 52 3 [ #e 2E
A FRAS B , AN [R] Y E s I R v B 0 [T AT 22
5 ORI PR v TR L ETT TDM, 7EAN[F]
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AREP I PPK WFSE , T 3 57 AR DGR R A i H T

DEACERERIRTT AR SC TR PR 28, A 45 1A o e AR B da

SRSV IIRERE . LA, 2GR A E AT ST T s A A

JE B B IR AR TR T SN 22 5 IR L 41 DOCKSS

FKBP5 ACP1 . ADCY2 %556 R i) AL T IR 2 MK 5 8

HRIT RN 22 ARG o DR, A R RL R AT e TR

TDM (¥ &4l |, 4546 PPK HIZG 4 Bk R 4 24 A7 25 5 O

TR BRIR R MR TT B 2R 2 L
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