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1. STERBLE L 5)ERS (attention deficit/hyperactivity disorder,
ADHD) f8 2 WKk FH R 22y (M RF AR 24 3 2, B 8R0R W R SR8 v AR 2530 2 S
I AR e, IR & BRI T R B S

2. RS ADHD B R H RS2 RE 1 2 IR 4G 24 J5 I AGZS ML 259 BE /K~ B 3 5 i
IRIT ORI R RN Z A OC &, LAR SBIGK G LA 2.

HI R 1 g9 N TF & I8 B 2 5 2 W7 02 R AR E S 10 R Cinternational
classification of diseases—10, ICD-10) H' ADHD iZWikritkf .

1. USSR AR R R G220 Fr iR T I 78 44 ADHD BB AN B AR Ra A I 25 vk 7
il (n = 165) ML T EEMIGKTE R, FH LC-MS/MS I %E Uk F s 22 8 1y 1 1
Z9RIE, RAAEL MR A RNARA (nonl inear mixed effect model, NONMEM) ¥2
SINTACEREHE, HFFH Bootstrap v2: PN FREE AR A (AR E PRI 2

2. UGN 40 IR G AL A F 2 % A 7 1) ADHD B8 TS0 R, 1E 3wk
o 1] PN 56 BROUR FH R 28R 1 R G071 T SR 450000 8 IR B & B PR T 2wk, 4%
BB 2wk SERREA 2R . (S wkl. 2. 3 ARNRLR 45 I 7 iR A AR
ZjJ5 8h MMAEA, FI LC-MS/MS VEIIEWR FF BREERE AR A 2GR FE . I IKYT
WAEIRIGIELE L wkl. 2. 3 RFAHRIELE I 43 3R A Conners £33 % (conners
index of hyperactivity, CIH) ¥¥E. i SPSS v13.0 Gtitsr#f.

g%

L R —FORAANTE BRI — b3 s AR 24 3 F R Y, J5 B (CL) I3
W3 AR AR (V) BIAS AR ) REATLAR 7 R FH TR BORE Y, Mk B B 28 53R FH I A B 4,
Ao CLHLAUME Y 2541 - h's (A (WD) FI-EIFH IR (VPA) & CL HsZi
B2 . AR P RGP B 252D 5 B, CL(L » b )=254 « (W1/34.7)

e 0,884 (WA T EUERAN, A 1) « EXP(ETA(CL)) . (R WT B3
AN: kg). CL BE WT BEhnEAEcetEren, &8 VPA #& CL F&{K 11.6%. CL B
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PRTA]BEHLAS 742 16. 06%.

2. 31 B (77.5%, 31/40) 258 vl L 245K 597 08 RS, 1%
TEMBREFE N 18mg 4 (n=21). 36mg 4 (n=10) P, R 45K H
RS 2GRS 0N 5.5540.64 pgeL™, 8.56+0.50pgeL™, J 54257 & 24
PRSP < 0.05), WREEMRAMARZRIE . IIRREEEREEN 70.97%, A
GRCEAPUP > 0.05). 4L Conners ZEIHE 8 5L ML B FEEP <
0.05). 36mg 43I SRS 25 B 5k RyT A EA IE(R ) S (r = 0.82)( P
<0.05). ARWFARVIBER, X WnAIT 200 B ML 253 FEE N 5.17uge L 25k
FEBR =, THAEA R SSER AT e G .
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Abstract

Abstract

AIM

1. To establish a population pharmacokinetic (PPK) model for Methylphenidate
Hydrochloride Prolonged-Release Tablets(PR-MPH) in patients with Attention
Deficit/Hyperactivity Disorder(ADHD), investigate the distribution of the PPK
parameters, and provide important parameter for clinical rational treatment.

2. Explore the steady-state plasma concentration levels of PR-MPH after
multiple dosing, discuss the relationship between levels and clinical efficacy and
adverse effects of PR-MPH in patients with ADHD, to guide clinical drug treatment
reasonably.

METHODS

Include patients with ADHD, according with the diagnostic criteria of
international disease diagnosis and classification criteria 10th edition (International
Classification of Diseases-10, ICD-10) prospectively.

1. Serum concentration data (n=165) in elimination phase were collected
prospectively from 78 ADHD patients taking PR-MPH during their routine clinical
treatment, measured by LC-MS/MS. Meanwhile, other important clinical data was
collected. Analyzed the data using nonlinear mixed-effects model (nonlinear mixed
effect model, NONMEM) method, verified the stability and effectiveness of the
model with the use the Bootstrap method internally.

2. Included 40 ADHD patients for the study, who never used central nervous
system stimulants. Completed dose titration of PR-MPH systematically within 3
weeks, then continued treatment in the optimal dose for 2 weeks, divided into groups
in accordance with actual dose of the last 2 weeks. Blood samples were collected 8h
after taking PR-MPH, in the first, second and third weekend of the test, measured
steady-state plasma concentrations of PR-MPH with LC-MS/MS. Clinical efficacy

were assessed using the Conners index of hyperactivity in baseline and the first,
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Abstract

second and third weekend of the test. Statistical data was analysed with SPSS v13.0.
RESULTS
1. First-order absorption and elimination of the one-compartment
pharmacokinetic model was used for the base model. Exponential model was utilized
for the individual random variation of the clearance rate (CL) and apparent volume of
distribution (Vd), the additive model fitting was utilized for the individual's own

variation. Weight (WT) and combined with sodium Valproate (VPA) were the

-1
affecting factors of CL. The final model was: CL(L-h )=254-(WT/34.7) 0663.0.884(if

taking sodium VPA, otherwise it equals to 1)-EXP(ETA(CL)) in which WT is
weight(kg). CL increased with the increasing of WT nonlinearly. CL of patients
combined VPA reduced by 11.6%. Random variation between individuals of CL was
16.06%.

2. 31 patients (77.5%, 31/40) completed the final test, assessed the relationship
between plasma concentration and efficacy. The patients were divided into two
groups, 18mg-group (n = 21), 36mg-group (n = 10), according to the optimal dose
titration. The steady-state plasma concentrations of the two groups were 5.55 +
0.64ugeL™", 8.56 + 0.50ugeL™" at the end of the test respectively, and showed a linear
correlation (P <0.05) with the dose. The individual differences among concentration
were obvious. The overall clinical effective rate was 70.97%, the rates of the two
groups were similar (P > 0.05). Conners index of hyperactivity of the two groups
patients were significantly decreased (P < 0.05) compared with the baseline.
Steady-state plasma concentration and clinical efficacy has a high positive correlation
(r = 0.82) (P < 0.05), in patients of 36mg-groups. The clinical efficacy threshold
plasma concentration was 5.17ug * L™ from the preliminary exploration in this study.
The probability of gastrointestinal adverse reactions might increase in higher plasma
concentrations.

CONCLUSION

1. A population pharmacokinetic model was established successfully and

proposed to estimate the individual CL for patients taking PR-MPH in terms of
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Abstract

patients’ characteristics and dosing history, and to establish a prior dosage regimen.

2. Treatment for ADHD patients with PR-MPH is effective, steady-state plasma
concentration and dose showed linear correlation, the individual differences among
concentration were significant. Increasing steady-state plasma concentrations may
improve clinical symptoms, but we should pay attention to the monitoring of adverse
drug reactions. 5.17pg*L™" can be used as an objective indicator to predict clinical
efficacy.

Keywords: Attention Deficit/Hyperactivity ~ Disorder; Methylphenidate

Prolonged-Release Tablets; Population Pharmacokinetics
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VE R BB % ) %65 (attention deficit/hyperactivity disorder, ADHD)2& JL#/F
AR WIS DA B —, B 5REACE AR RG22 31/
BB IR RRHE 1 — HEREAE, FEREIRS RSB, B 8E . KiE it
i SR P B PR S R E A AR ORI R T 2, AESR LN D 3:1 ~ 9:157,
FEEKTFDERN 1 19, AT HES XS QR B, Bk
B AR, SUAE CHAT A ERFREA D 2 Wb THEA RS,
HMRE ADHD [ 2B M 1.7% ~ 17.8%), [F P8 43 Hb X 74790 2 2107,
SwE LE R B EN 0.8 ~ 6.28%. ADHD JRIEAE, HuiREE. 228, o
B AR KR RIS R R AL EAE AU

EEFRIR IS (methylphenidate hydrochloride, MPH) #4477 ADHD %
I H XA A 7, HAERINLE AN 28, PTRE A2 I8 I FEL T R e R v 403
FanZ RS FIRE (NE) MZER (DA) BB N ST 45, (et
X B A S AR T, R v I A 2 o0 R (IR B RN, T R YR 9T 4 FH . MPH
A AN TR AR, AT e S A AR AR 25 5 idE N AR AR 2 2R G, G A BUIR AR, BL 7 e 7 1
PR HLZGEEHET, MPH J877 ADHD IS ARA R LN 75%1M . EhFRIK H FEH
B Fr (methylphenidate hydrochloride immediate release tablets, IR-MPH), #2R{Ht.
FEERIT R R H R 2 0R20, 25 503G R B B s A . TER IR . —H W
L2494 B8 B R e s A 0, AN T IR R R4 AR DA S AN T (R By 7 38R FH 2422 4,
A REIHE 5 G e FA R RS . T S IR A, R ER 2 A RN WK R T T2
A, it MPH 7#, HEIH Metadata CD(MCD), Ritalin LA(RLA),
Methylphenidate Transdermal System (MTS), Methylphenidate OROS %525 %57
R0 Hodr, ISR FEEZERE A (methylphenidate hydrochloride prolonged-release
tablets, PR-MPH) J& 3£ E ALZA AR, 2005 4 8 A A [H IE i —Ff
K EREHI . B R e 25 42 B 1 IR 45 24 & i (osmotic release oral
system,OROS), MU EMEEL, 733l MPH K2, FEBEMLY) = H K,
MPH 35 5 2 A2 & — MO (B ) i 25492 43 5l - MPH. 1 J2 A0
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B AR

2 JR BAERN BN HPRLENRARIR 25k MPH AN 8 AT A6 2%, (RIS
BT D FFIR, 7K A>T 4 BB e N 2R S 2B K, ARG K, H 24 ki
WA HES) E AR SR K 1 2 2 B ZRIRERE T LA AREN I R N, 2 AL
I IATE 1 ~ 2h, 7 ~ 9h JAUE A 2 AT RESE 120, 58 H AR 3 k1) IR-MPH #H
b, R F R G P e ol 24 R B (R DA 5 2 M 2 B] PR 30 Bk B d /N 1900 3 —
a2 LES D ERMEE K ADHD M HZ @4 ADHD B#EEH
RO A ANATT, RN M R

HATIEK . ADHD S35 IR HERZER f 1yay7 . EERIE IR RT3, i =2
FIAN RN, R G705 58 1 5 R SE B 2451 FR T 7 & 18mg ~ 54
mged” U2, WRFFERERE A R B S A RCF IR R MA R Y, BAOCRFER RN
AMEZE S, IR B BRZERE F (1024 5l (pharmacokinetics, PK)Z 1 ELEE R 2%, 32 Fh ik
WL HFEThRE. G ISR R, [F— 2 IR P ERGERE AN IA] If2
AR K, il G B PR SN IR AT B A IO PR AR, SR IR I il 25k %, 54T
AMRALE 2552022 SCEAMERA 45 25 RS PR R 25 YR YT S R R DT 1), 2 H AL
WL A NRTT JE N 22— AMRAEE 25 (R T 5 /2 AR A5 35 AT PK S50
48 PK AT NERD, 2R — O BRI, SORE SR, h T8
FEEIRR, JLE L N BL R IR B R SRR IR AR R B — RO A AT
R, LGt PK AT EAE NI B2 AR, 45 SR 22 UK, ARMEXS KR 73 /2
RBENIK ADHD 35 #HATUR R A W25 30 1T . 20 tHad 70 4248, BF
K 25324 (population pharmacokinetics, PPK)HE MBI, A 2 i LW A
JFiER, AR ANGIT 254 W (therapeutic drug monitoring, TDM) Hi & %
EHEIAEHP, 1999 £ NONMEM ZE#3E[E FDA #tdEH T #4255 20 7
E 4N CAAR DI AE L M Rl )A4% % SAS PROC NLIN, #0537 7 MPH FIBHAZ 5
R, B UGS T M 2R B AR T AR R T, IR RAE AR, B rid B
. EANERERBILL MPH ABAZ RS 120 50 RIHGE . B —
F oy, AR Y B b AR 245 3 2 23 M 0 32 R 5 VA —— AR G M VR S R AR A
(nonlinear mixed effects modeling, NONMEM) ¥, S Ilfs i s 300 3] Wik HY i 22 ¢
Fr ML FEREHEAT 204, BORE BT S 25430 70 4 S 5 e A S 2R A K 5 A B L
AR5, TR H R 2R R i B R (clearance, CL)ff] PPK A7, &R ELM CL
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B AR

FIAR SN B IPRIEYT A, Al ARAE AR SR S AU B e V2P R 2507 5 BURAIA
FEROOITIREE: AREAEIRITH, A5G 1~ 2 SIMZGREE R, JE i DU 3 st
(Bayesian) V£2, BIERENME PK S8, W& AN HARKRE, M
M SEIAR LS 2 o R, ST IR H SRR (R 25 3 54457, X T ADHD &
B A AR T BAT B R

IR FHERZERE IR ADHD B I PRI 2K PP A S = 2 MAE A, LIl PR T 2L
5 M 2GR AT 5% H R AR 2 B 5% IR FF BR G v 1 24 K JEE 511 AT 7 28 ) 5 AR
TUE, W ZEFRRMAEE. NIRRT, BRI RN, A4
WEFCER &R0, RIS IR AP BR R 22 Ik 40 24 ) IO RS A I 24 IR P /K1 e e 551
B AR R AR RN ZIEIR AR, Al RS B A IR 77 5k 2 ) 2 W B
WAKTE



B RS 2 B PR A B R R SR R AR 24 B S AR Y

BF IERESHEREERFPEREEEHNEEHAIF
=&

2.1 i E”

HEOTUR FRR R B B R 282 (PPKD) BB, 82535 (PK)
ZHHIZ R R WT45E Bayesian BHEIRAT B KA PK 24, LG FIRAK
HHAE.

2.2 AR R IE

2.2.1 MR

K HRTMEVER 00732, WCEBRAETRIGE 1112 BT B 348 i FH IR P I8 22 8 1) 1 T
XEF 78 Bl. Fik 6 Z UL, fFEEREMZEE K% 10 ik (ICD-10)
ADHD 2 Wibr#E. 54 3208 M4 N2 2 0 1 A0 s 7] =B A s — Sa v
Zis A AE R (MR 1D Jl VR R R 2 B i A2 2 UK G AR 09 481
PR R (M 2) SR ZRE N LR E (R 2. 1), SFEER. wE. H
Zj. SRS AT 25 R TR

R 2.1 2 M D2 RFE

=] H
BEHE

1115 78

Ml (52 66/12

RS % 10.10 + 2.87(6~18)
PR kg 35.04 £ 9.07(20.3~66)
Mm3EPEA

KL [8]/h 8.82 + 0.72(8~10)
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