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AP LOEP THOWIEZIILL T DO LBV TH D,

Acinetobacter spp., Acinetobacter species

AUC, area under the curve

b.i.d., “bis in die” in Latin, that means “twice in a day”
BBB, blood brain barrier

BLNAR, B-lactamase-negative ampicillin-resistant Haemophilus influenza
CI, confidence intervals

CL, clearance

CLcg, creatinine clearance

CLgow, CSF flow clearance

CLSI, Clinical and Laboratory Standards Institute
Cmax, maximum concentration

CSE, Cerebrospinal Fluid

CTD, Common Technical Document

E. coli, Escherichia coli

EMA, European Medicines Agency

EUCAST, European Committee on Antimicrobial Susceptibility Testing
FDA, Food and Drug Administration

FN, Febrile Neutropenia

FOCE-INTER, First-Order Conditional Estimation with Interaction Method
GCP, Good Clinical Practice

GEN, gender

H. influenzae, Haemophilus influenzae

H. parainfluenzae, Haemophilus parainfluenzae
HPLC, high-performance liquid chromatography
IDSA, Infectious Disease Society of America

MIC, minimum inhibitory concentration

MSSA, methicillin-susceptible Staphylococcus aureus
N. meningitidis, Neisseria meningitidis

OBJ, objective function

P, aeruginosa, Pseudomonas aeruginosa

PD, pharmacodynamics

PK, pharmacokinetics

PK-PD, pharmacokinetics - pharmacodynamics
PRSP, penicillin-resistant Streptococcus pneumoniae
Q, inter-compartmental clearance

g.1.d, “quarter in die” in Latin, that means ““four times a day”’



S. agalactiae, Streptococcus agalactiae

S. epidermidis, Staphylococcus epidermidis

S. pneumoniae, Streptococcus pneumoniae

SD, standard deviation

SE, standard error

t.id., “ter in die” in Latin, that means “three times a day”
Ve, volume of distribution for central compartment
Vesr, volume of distribution for CSF compartment
Vp, volume of distribution for peripheral compartment
VPC, Visual Predictive Check

WBC, white blood cell

WRES, weighted residuals

WT, body weight

%T>MIC, %Time above MIC
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ITHEDESHFIFIFZE ClE, FEEOmIEILKIC X D AGEHGEZ BN E 757210 Tl R
(ZBW Tl ERSENRRI AR E 525 2 EDLEEN TN D, FRZEEAEE 2 7S
BT IS HEHRTIR, HFREREZ R RIRIERT 27200 FEEZEZ G TS,

1980 FFARITE LS S AV REE SR ENREA AT & FH AL 2 THAIL, BFEMITI 25 WREEOHh T
— R EfMTT D 2 & TE ORI HERS 2392 7210 Crle < BEBHR - OO - EARNZEE)
REDORRE LRI TE 2, TOFEITHGE M ZR D 70 ECHERFRITIS LI L 72 5—T7 T, < DR
BT —H e—fEHITE 5 Z &b, BIHHRBRS NG - Sl e & — A7 D ORISR S
N BEEHITS L TRICAERTH D, & L CHREARRBREM A R RBRICTER L, BseoF e O 4
MAOER 2 E 8 LT e B2 R TE 5 2 Lo, Bk - HEORENREL 72D, £
7c 29 LTS R ZESESL O B D72 B ERBIG~ b A HRITRE 725,

2000 FHIED D, KIE, BiEZKME (Food and Drug Administration, FDA) ¢ White Paper [Challenge
and Opportunity on the Critical Path to New Medical Products | Z£2 X0, €7 VT (€7 V7)) 2D
FERIZEDS T2 DOTHI (2 b—3a ) 70 MR A REIEZOAFEERAIE BT
HE o TEE (], ZOETV I &V alb—ra OOEODOTEE U CRAEMESRYERE
FRATDNAE B 34, 2 < ORBEFESEDBHFEER S ZRB W CEMPICHIAT 2 2 & Z{RtET 572012,
EINAADBFHAT A N T A D3 i ST & 72, K[ETI3 Population Pharmacokinetics 71 2> A (1999
) 2] BATIE “EELOBASEYEREER 2001 4, JEAT B EIRFEAE FRRIEH) "
B L UWRINESESHT  (Buropean Medicines Agency, EMA) “Cld Population Pharmacokinetic Analysis O
REWETDI20ODIA RF A2 Q008 4F) [3] BRESNFENINTND, Fio, EFGARHE
D7D H -k - BU [EFILEEE R (Common Technical Document, CTD) (I3 RHE S EhREM AT
WEEH 7 L4 (533.5) ERHAEIN TN,

PUEHEOMIFE Tl Craig |2 L H3AENRE (Pharmacokinetics, PK) - #£77% (Pharmacodynamics, PD)
FRNTRFZE [4] D2BAEE D THETIZE S HIE STV 5, BIRB CEORER L EEMRIEm I,
BT F CCRYYEICBHE T D282 - 1RIET A R T4 (ERUYETRRE [5]. MEREREGYE [6]. BN
fitige [7]. MBS [8]. MENEANIRYYE [9]) 12 PK-PD Otiknid v . HLEKomE I~ >
TR TUND,

AWFIETIE, FIEHEA 0 SR AOAFRBE LTI 2 BRI R ATE ] Lc, A S A
RO THFI TR TE 3 L 9 10T ISR ARFEETH Y . 7T LMD 75 A
PR E TIRIATEMEZGT D [10], EPIZRW TR AARFEAREBMESAEAY 1995 A& Fwi FFE
36 L ONHEIVEYIE 2 50e « R & U CTREERGEZ BT L, A 2~ (Meropen®™) DAFRTHRTE L Tu
%o ZO%, 2019 FFEOBIEE TINRA~DWIEL, FEMELFHEKEE (Febrile Neutropenia, FN) -~
ZhARE. FEPEREIREIS IR L ComARE (1 H6g) 722 EDNBIAEGE STV D, LTIt 100 2 ELLE
THGR - IRFE SN TEY . @WAEME L ZEERHER ST D [10], HNRRARPIERT, J7
K O/ INEBFLIEEEE (Minimum Inhibitory Concentration, MIC) EfHAAHT-, [HMREE — B
HERSDS MIC Z A8 2 DIFRIOBGRIAC 50 5F S (%) 1. §72>5%Time above MIC (%T>MIC) %
PK-PD 5% & L7-H LN T & £ DI O DR ME « MERE DS 2 B EE TTIEEL L T\ D,
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BRIz A ~_RR LI L TUL, Drusano 12X % PK-PD £ T by I o L—3 g USRS
[11] S, EHIZKut & [12] ORI X 0 §EEH, BRETERIZZILEI 20~30%T>MIC X° 40~
50%T>MIC 2ILEEE WO IERD DD, Z 9 LI mnb, FIREO MIC 2 W THET Y 7
&V 2 b—ra NHBAL T EFER EB L DI, HARSHIORGE RN D —_ A T
ADTEHRE [13, 14] ZIEA LY 21— 3 K V%TSMIC O BFEEERRZ FHIL, A
RLDEG B GFHE (BeG-, 1 BORGEEL, B XOVERHEH) 2RETHZ LITFEETH D,

LINL2R 5, PIEEROZE BN TET Y V7 &V 2 b—y a VEIEHTH72012F, 1o
DR SIUCTURWEEDN B o T, BIZIEEARET N E LTRT A—2 Ty b 1 HITIRET S
VERBH DN, ZOFRSME, (FMER D NCLEWEMERT DRI A RTA4 A% 72 b Ons
EINTWDEFWZ, ENEZRIRT DO ZIVE THITE ORI RO N TE -, T77bb,
RATE LT — 2 DNZOFNT B BITIS U= ol 72 B 7 L 28R 5 T2 O DRE A HR A H 5 L)
b, I al—a AL TUL, FUEEOYE, —RAIVEWIREHRES, 525 MICETO
PUETEFEIS & WD T AR THNCIR SN D Z L3 <, Bl 2 SR HRHASEAN W T RE O
[EEOEAZEZBELTZY . H2DWIIRRERE ORI Z & OS2 BT D HOFE72 T
TCHDHN, FTHER A BRBI A 7 CIRE T 27200 TR0 Tiden & B 2 72,

Z ZCARESUTIRL, 5 1 EITIBU T A BASR A% W REERSYBIREf#AT & PK-PD fi#tT i .
ZHEIEL, BEE A MAAA T REENSENET T V25T D & L bIc L 2O To7, %
725158 & 72 B O MIC AR IR AT S 2 b— g VIREIZOW T b LT, 52 =130 1
O U 7o FEA OBV P ERIBE  (FN) BB OT — XIS L, 20249V & F A3
RELTz, FH3 BT 29 LI FENIMEGIN LN OBGSTA CORMMIZmE H S = FHniF &
A ETRNT &I IR ORI BF I 1T HDIAFRER - A 0~k ARET — & 206 LT s
110> PK-PD #2547 72,
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EFTV &V I ab—ra UPFIA SN D HEEOIZEIZIB W TIL Craig 12 X 2 3@
(Pharmacokinetics, PK) - #/J5% (Pharmacodynamics, PD) fRATHFZE [4] P DAAE D . A B SR AN
UL UIFHWOITE Tz, ZDABSRAOHE  FHREIT A n AR AU SCE [15]) ICXAUTHA T
—fRRGYED/NRIZH LT, 11 B 30~60 mgkg % 3 B2 L, 30 Z3LL BT CadiiirEd 5 &
H D, FHHIE « SHAMERYYEOLAT 11 H 120mgkg £ THET L Z LN TE 5, 772 LRAICE
J51 HERARE3 g #2025 ZEbitfiEahTngd, 29 Lizatdliatiin s U Chg
PRI Cld—EGE D/ NRIZH T35 1 IRIfHEE LT10, 20 &5 NN3 40 mgkg 23 T2,

ABRRAD PK-PD ¥ X = L—3 3 ORI, A A a0 AR FRIE DA B BRI N

(Minimum Inhibitory Concentration, MIC) % _E[A]% K D 5-[F&IC 5 2 EHIE (%Time above
MIC, %T>MIC) TH D [11], %T>MIC DR X XL, HEIFEERT 57201213 20~30%, FAER)
RAEFERT DI20DITT 40~50%3 N3 L S S TND [12], ZHE T, Bk 72filioo MIC 12x45
3 Y - I [12, 16-19] 38 X OSHERIZE) 5 0O MIC 55477 — Z I HASUN A% 7R ERR 645
W OOHETE BEEEERGE [12, 18-23] B L URRAGIROME 16, 24, 25] 1¥d D, 7o, HAAIC
KT DHATANRAD PK-PD ¥ = b— 3 RS ) DS S 7 SEhie ST A — K 2K
DNTHRE AL [21]0 /NEEFITTT D A B AR A OREREEENREARATI OREL I LT T T
W5 [26] o LNL723 5, ERARFRBRIZNEFEUE (Good Clinical Practice, GCP) D%, & THENE A7 kR
R T — Z IS < HARNNRBYWERFE TOFERNZL PK-PD ¥ 2 bL—3 3 TN TEDL
T %T>MIC O BAERERERI T AR ST ey,

B 1 ETIE, AR A& W AR BT OFaE B $A, BB R A ANTE
PK &7 VRS & 24 EOFH, 7= PK ©F/MIH E-SU2 PK-PD &2 2 L—3 3 v OFEEHE
FLlo, EHIZEOAMEZBLU T, AARDO—EGYE (MEMHRIRR bETe) NEBEICRIT D AR
ASRLOFEFENE - HEZHRE LI,

E2H HiE

1. AR BR O
11, B
INREBE 2 & LTe A Bk AOFFERES ARSI X B AEN O 17 ERFEEII I T 2001
4 N5 2002 45 HOMICEM I [27], ERRRERO BEIE, ABTHLILI L URE A 78 YYiElC
PR LT NREBE OTEBIRIZEIT 5 A v "R LOAIME, etk B LIUOSEYEIEON Th 7,
FFERIBUE, NS RR DB INUEELE 2 DV, A1£29 B D 16 k£ TOFHC, (KEN
39kg (Bth) LIk, HDWNE37kg (b)) LLET, BEEALBHGRERELZ A LW EETH- -,
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IREABIHE TIRFORFARANIN T 5 B GERD, A%, o0 %, L), £72ITHEARE) (28E L., 250
BLO %)) OFlGEARE UCRHIS Iz, 16K TRFOME AR, 4 B (HI, #EE
THIR, B, FITHEARRE) WAL, TR BXEO HEEHEK) OFIGZREERE L L GHIS
iz, F£7= ZOBARSERCIE, BE QMR S AU PR ERE S e, JRER & 72 DRI
iR L OMREIR, FEHERNZRFIEIC X > Tf Tz, BRI 2 A HUEEE O MIC fElT, AR
SO A T A e THIESZ [30],

Z DRFFREBRIT, ~LY R ESBIOHEAD GCP ITHEILL ., TN OERIEE COMBEES
DAGREFF I SN, ETOWREOBB EIITECHERAND, ZORFRABRICSIT 52 L
IZOWTEBIZE DA 74 —2 Fartr gL,

12.  fiEbrkiguBEsE

IRYENRE T 1 7 7 A VA FHITT D 72010, At 50 A/ NRBHEE NSRBI AN Sz, T
IRBREEAAIE. TRUERGYE, WMUIE, HIEEMEREER, JRESEGLE, ES, K. U U fik, 3R
RETHoT2 [27),

13. Au~Sxifk5&

A AR A 8 R 10mgkg (n=6), 20mgkg (n=36), /21T 40mgkg (h=8) DHETO.S5
BRI LA_b 0D s CRAIRPNR 5 Stz B G-EIIRB L IEROFEITISE U, WIS R S -
27],

14, MIEIRIAERER & O 715

A AR LOFYENRERHE A A9 & U CHIAETREEDNAIE S e, &N T RumiBasGt: 15~25 77
FITREE T 15 Z0~6 RO T, FEEND 1| ADH720 2~4 RSO MFRADSIEE S, ~
XY YT 22—V BRI S AT, 1Lyl S AU AR A RS S, oTEE ORI STz,

1.5, MR A 3 AJREEHIE
A AR AOMIETREEEIL, FDA HA RTA 2 [28] IXhiE>TRY F— 3 » &j= HPLC % v
T2 7 CRIE Sz,

2. RHEFISEBIRERET
2.1.  RHEMET LOREEE

IRIRAGIRETV /Db Da s Ea—4 Y7 b7 =7 NONMEM (BB, S— 2 2V,
L1 1.1, Globo —Max, LLC, ICON O—#8F5 K[E) 2 L 7 — % Of#T 217> 72 [29], NONMEM
DIATE LOEOFATERECH T ROEHE - fifTlZ PDx-POP (/S—7 = & 2, Globo-Max, LLC,
ICON O—H, KE) ZEH L7z, REREYEIRERTOANT)7 7 A /UL, SAS (3= = 82,
SASInstitute, HA) 7213 Microsoft Office Excel Professional Edition 2003 (Microsoft Corporation, K[E])
A U CVERR L TRE SR 2 SEA A B D O L7z, X1 Origin (#/3—37 = > 7.5, OriginLab
Corporation, K[E]) ZALEH L THM L7z, &7 /WS IRLERSYERERTI ZB5ET 2 FDA :5 L U'EMA
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DITA RT4 2 [2, 3] 1> T T T, REEFIFEREARNT CIX, IEEUFEIZ NONMEM O 7 /L) X
OHFMNG “FHEVEREC KD RS HEEYE  (First-Order Conditional Estimation with Interaction Method.,
FOCE-INTER) " A4 L7=,

27 VT T AORIRRIAERN I HEEGRET T VEBIR LTz, £OERE (1-1) 1TRT

CL; = TVCL x exp(njcL) (1-1)
nel, JEBOPERE DR 7 VT Z A (CL) ERMEEPESE (TVCL) OZEZFRT . gl
BT VT T ADERTH Y SEIED 0, 53808 o’cL TIERGANT 2 LARGE LTHEREHTThH 2,

AN (%22 BN OWTHIREGREET VAR LTc, 2oERER (1-2) [TRT

Cij = Cprea,ij X exp (&) (1-2)
ZZT, Gl BHOBERE T B A BSRAD 1 F BB SV MFEFPREE, Coea | SRHEREE
WIENRETET UZ L > TTHHISNDIRECTH D, & I HERNOEETH Y | SFIHED 0, 180 o TIE
BT 5 LAUE LT Ch b,

FHEMBHTIZISO T, SEENRE (T A — 2 (T3 2 BB RO R & W o 7= R B 8
AT 275, ZORMOFIAE U TR Z S £2WET VB LNDEIREEE) () HEEiE
& WAt & OMBORRE et Lc, ZORR, n & @V EBME 2~ 8 Sl DU TRIEE
FEERETE T ANz, 20O & S HEEET /ML, (13) RUTRT LD 7effiae & CER
THETINE LT

WT >BCLWT

geomean

CL; = TVCL x ( (1-3)

ZITCIE, ARG E L TARE (body weight, WT) Z281772, WT geomean | IHHTHRIZEE OIKE WT O
SEANE (15kg) « 0 cowr (T RANG-2 2 HBORE SE2RTRCH 5, 2857 V7T % (CL)
1E. WT 25 WTgeomean (255 LUMRE, REEERTERE (TVCL) &725,

Ba7e T U, YRR N RE (BROBIE A Wi bik) ([CEESWTRIR L., T7ebb,
NONMEM (281} 5 HAIOBE% (objective function, OBJ) fHZAERFOET /WEIROES, FaHiFeE L
LT Lz, BIROWEH & 725 2 DOFT/UETTO OBIEOZEL, EHShDET /MTBINE -
B ST/ 85 A—& OIS LA BB A RO 2 OMmICHED LiTblEng, & 2 TEE S, e
T IV ZEEE T 5 72 DICNONMEM % W T Z W CHE B2 Ol Do L T2 EME
ZNEREHM9 % Forward Inclusion Procedure 247V, IRICHHAICHAER/EZ DL ST OO L TEDH
B2 83 % Backward Deletion Procedure %17\, b 7-fER 2 ki&ET /L& LT, Forward
Inclusion Procedure Ci%, 3.84 (p=0.05, HHE 1) UL EOBIENEAT 25AICHEZES D kL
HIS Bt 27 M THLARA AT, —J7 Backward Deletion Procedure T, IS EAetili 2R 5726
1272 &1 663 (p=0.01, HHEE1) O OBIEOHENIAWME L FIE Lz,

22. BTN F—g

BTN TF— 3 vk, REENERYERERATIC B2 FDA BEXO'EMA O A RTA4 > [2,
3 IS THT 2T, BIEET IV ERE LT REEMSRYENRET T /WX, —IZ Visual Preictive Check &
RSN D RN LM E A RS 5 5 TRl L7z, BARIIZIFEEET U K 5 TRIE & = DTl
XEIAFENE (F—4) ZIEHECRR LD E 9 Al L CRUA I L=,
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BEET UZEBIT D PK /37 A—H DEFEEB L OREMRX, 7— MR N7 v 7R L > TR L
o HANIZT— MR N7 o7 EEE bEOT =ty M DREOWRE % 7 2 AT L,
[f U PK E7/VCREERISMEIRE T A —Z ZHEE L, BHEET NV TIRONT/ T A—HfH & bk
HHDTHD, MHOBRIEEZ T LR EE 4395 Z L bafeed Uiz, fhHiEEZ 1,000 [F]
SAE L, AT 1,000 v N ORSEREEIRE ST A — 2 ZHEE LE D 2.5%m. & 97.5%m7°0 95%(EHH
X AR L7z,

3. PKPD I alb—igy

A AR LOFEYEFE — RS 2 X = L— T DB, FAMIZIE 20 mgkg tid. H DU MT 40
mg/kgtid OEEHET0.5 FELARIC L Y 4 H BOKERE (BFIKIE) 208 L, BFEOEREIL 1S
kg EMREL. 1,000 ADOSARPERE 1T CL OEARIZEERAE A FINAIL, #5005 0.01 HE
MR Ty R alb—¢ Lin, v alb—ya THWERE Z L o CL L, REMEMEDERE <F 2
— X OWLHER L OMEIREZEE I LS % | BOERIARIIHE D S A0E L CTAR LTz,

WIZ, 1,000 AOBARYERE T DAV MEET A 2R WJEESHERZ OV T, 0.06~16 ug/mL 0 9 Fi
FHO MIC EIZHT L C%T>MIC 233 L, MICEZ &, ik - AR T L IZ%T>MIC O & 95% T
HIXEZF L7z, S 6124 MIC (2361 2 FFE A IR 415 PK-PD BiafE 30%T>MIC) £7-
VIR ER AR &5 PK-PD BEHIE (50%T>MIC) O AR bR Uiz, £/, BRI HERRIC
KD A TR LD MIC 534 —A T A7 —4 (Table 1, [13]) Z#JHA\VNT, Escherichia coli, (E.
coli, FN5#) . methicillin-susceptible Staphylococcus aureus (MSSA, A F 3V VSR ET R UEKE) |
¥ L Pseudomonas aeruginosa (P aeruginosa, FHIRH) Z BT8Rk 5 BAERRE A THI L7z,
E. coli & MSSA [ ZZAVENHIRN 72 7T DNt & 77 Dtk & LT8R L, P aeruginosa 1%, &
V) BEIEDRYYEIC AN RN SN ARER & UCRIR LTz, RIS FREO SR 2 - 12
% % T PK HEBOARERESL & R 1,000 53D MIC i T v # WIS 2 b— b L, BEAIC
PK 7 —% LflAB D 2 L TEREYTSMIC &R Uen a2 DR e i, Ao
LEGERH L,

SRR O BE TR D 72012, K2 72 MIC fEISkE LAHEIEE~D 0.5 B, 2 B, 3 R, 4 B
M, F7o03 6 RIFLAE A RS L C BAEERE A TR LT,

Table1 MIC distributions of meropenem against pathogens isolated from the patients.

Strains MIC Range MICs MICy
(number of stocks) (ug/mL) (ug/mL) (ug/mL)
E. coli (141) <0.015-0.06 <0.015 0.03
MSSA?(58) <0.06-0.12 0.12 0.12
P. aeruginosa (322) <0.06 to >128 1 16

Data were obtained from the Jpn. J. Antibiot. [13].

2 Methicillin-susceptible Staphylococcus aureus.
J. Infect. Chemother: 2011, 17, 831-841. Table 2 —ickZs



5 3HT AR

1. fRATRIGUBE O &

FENTRG DB MARRRBRIZ 351 2 s D1 =i A Table 2 (™3, X 0~13 7k, (KHEIL 6.5~
50.0kg T, HED S0 AD b, &IRIF20 NThHoTo, VHKE + HEHERF) 11 148+8.1kg TH
o772, 2 NO/NROREIT 30kg L0 EDo72, | ADBENGIIEY LT F= Ul 1G0 Z LN TE
T FRD OIBFE 49 N\OYEMES LT F=AMEB LN LT F=0 27 07 7 R (CEAE + R
) 1%, FNEI030£0.12 mg/dL 35 L TUV90 £ 34 mL/min THh 7=,

Table2 Patient characteristics.

. Mean = SD (or count)
Characteristics Range
(n=50)
Gender (male : female) 30:20
Age (years) 31+£32 0-13
Body weight (kg) 14.8+8.1 6.5-50.0
Serum creatinine (mg/dL) 0.30+0.12° 0.1-0.7%
Creatinine clearance” (mL/min) 90 + 34 40-199°

2 n=49, ® Creatinine clearance (mL/min) calculated by Cockcroft and Gault equation.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Table 1

2. RHEFISEABIRERET
2.1. T /A

HBE 50 ADDIESNT-AET 116 BRSO A o 2R LEE (B 1 AdHT-0 2~4 F5) ZR4E
FHEENREARATI A LTz, 2D D7 — ZBeH5 20mgkg D & XD A BSR AREEA~EUHE L L&
% ORGEFRcx L C7 2 v b L7z (Figure1),

Figure 1 Observed plasma
meropenem concentrations and 95%
predictive intervals equivalent to 20
mg/kg dose.
The open circles (O) represent observed values
from 50 patients. The broken lines show 2.5th
and 97.5th percentile of the simulated plasma
concentrations obtained from a Monte Carlo
simulation of 1,000 virtual patients using parameter
estimates from the final model. The solid line
shows population mean plasma concentration
1 profile.
0.01 4 Drug Metab. Pharmacokinet. 2011,
0 ' 1' ' é ' é ' :1 ' é ' é ' } ' é 26(5), 523-531. Figure 1

Time after dosing (h)

1000;
100 4

104

Meropenem concentration
in plasma (pg/mL)

0.1




Wt L7z E72 €7 V% Table 3 1O d, BEAET/LL LT, MIBRGITHE T2 0 RAT ZAHTA
ATIE2-a 3= R A NET VA L, CL O AR E) 4 B UEIARRIZEE) & EiRN %2)
ERDOEFRNIHEERAETT NV 2 RE LT,

I BPRROFER, KE (WD), FhB L0/ LT7F=027 V770 A (CLew) 73CL LRI 2
ZLAVREN, TOHT WT DSHAA FNT AT b FANE & THIE & O SR 7> 72 (Table
3DFETIND), £ITCLOETAVAZ WT ZfflArirAr, EHIZWT 13 Ve LABMEAZ/ R L7722 L2»
5 WT % Ve EFARIT 2R EMAAND Z LIC K VEGENE HIZ LA L (Table3 DET/L5),

ETVS LETIL6 EOMD OBIE (1298, P>0.05) OETAETIIRN-72720, HHIBHERET
JV (Proportional Function Model) (Table3 DE7 /L 6) % CL & Ve ODHAEEET/VZEH L7-, NONMEM
TOET /UEFZH1F % Forward Inclusion Procedure OHC, E7 /L OEAE X CL ITHAAA T WT
ElREE, WT % Ve, Q. BEXWNVp ~HAIATrZ EIZ K> T L= (Table 3 DET /L 7), Ve, Q.
FENL Vp IZOWTHER/ T A—XZ BOFEBINEITRED B~ 7,

Table3 Major investigated models during population PK analysis.

AOBJ

Model Equations OBJ Model 1 Model 2 Model 5 Model 7

1 (Basm) CL=91, Vc=92, Q=63, Vp=64 368.278 —_—

2 CL=0,x(WT/15)® 333216 -35.062

3 CL=0,%(CLcx/88.7)% 347.767 220,511

4 CL=0,<(AGE/37)" 343.548 224.730

5 CL=0,<(WT/15)%, 296.792 36.424
Ve=0,x(WT/15)%

6 CL=0,xWT, Vc=0,xWT 298.090 -35.126 1.298

7(Final)  CL=0,xWT, Vc=0,xWT, 295.249 -37.967

Q=93><WT, Vp=64XWT

8 CL=0;xWTx(CLcx/88.7)",  293.907 -1.342
VC=62><WT,

Q=93><WT, Vp=64XWT

WT: body weight (kg), geometric mean=15 kg; CLcr: creatinine clearance (mL/min) calculated by Cockeroft and Gault equation, geometric
mean of CLcr =88.7 mL/min; AGE: age (months), geometric mean=37 months.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Table 2

Backward Deletion Procedure O, Ff&ET VDS & 70 T- TV TIZRBITAETDH/RT A—H
WHELRD, BTV T BRI IMEIRE T A —4& L Uiz, IEELOBRER (14)~(1-7) I
NS



CL(L/h) = 0.428 X WT (14)

V.(L) = 0.287 x WT (1-5)
Q(L/R) = 0.0452 X WT (1-6)
V,(L) = 0.0537 X WT (1-7)

B RHERIEIEIETE T /WIS 53T A — X HEEIEDREZ Table 4 (2~ AIRIOTT /UiEHT
TIHEARIZEN L CLAIZDAREARAAT DN g & 720 . CL OEARFIZAE > (09 1300229, &
R E LT CV=152%Th o7, AN (02) 1300975, BEREE LT CV=320%Tb

277,

Table4 Final estimates of population PK parameters.

Final Bootstrap validation®
Parameters estimates, Geometric
Mean + SE mean 95% C1
CL (L/h/kg) 0428 £0.0151 0.428 0.400-0.461
Ve (Lkg) 0.287+0.0181 0.285 0.250-0.328
Q (L/h/kg) 0.0452 +0.0203 0.0458 0.0172-0.122
Vp (Lkg) 0.0537+0.0127 0.0575 0.0366—0.0979
oc’ 0.0229 +0.00812 0.0200 0.00651 —0.0389
(CV%) 15.2
o 0.0975+0.0214 0.0924 0.0560—0.142
(CV%) 320

2 All 1,000 computations completed successfully. CI: confidence intervals. 95% CI was calculated by a percentile method.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Table 3

Figure 1 |27~ 9L 360 | M A 1~k AJREESEHNEZ 20 mghkg ODHETEREL L, BT /MILD
THEE ERQTHIE L2 & 2 A, ERRZEZETET LV PHRE (IPRED) O TRIEFHNICIZE A
EDFERMEDIEZ AT Uiz, LLEIZ X 0 BHEET TN A b~k AOARIMSE R D%
PEAVRIE ST,



Figure 2 (Z VI & SEEA 7 v > b UTe, ABRNSREEREE T A — 8 % O T2356 0O TR,
FEIE AL S 2 B L CHR LEx OfBE Z L O THIECTH S, Figure 2 (T3 &80, FEHI
fEE TRMEITEE 1:1 ITHELTRBY 7/ UIITORERITZY LB 2 b,

Predicted population mean
concentration (¢ g/mL)
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Figure 2 Diagnostic scatter plots of meropenem population PK model.

(A) Predicted population mean concentrations versus observed concentrations, (B) individual predicted concentrations versus observed
concentrations. The line of unity is included in each plot.

Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Figure 2

BT T LTI, WT OZ4% CL, Ve, Q. BXUNVp OIZEE L U THAMAAT, WT I~ ThD
PK /3T A —H BT B A R BT 2 HERER TH H 720, MTRIBEER D WT 05534 % 7
= & Z A Figure 3A O &350 SEANEIIIEA < 7904 L. —EEICR A IR CIldze < &7 VTV
THREZRWE b=, £72. Figure3B (25 T WT 2% CL=0.428 X WT OFFERIR Citik <5
ZEDWIRSIL, ZOZENLFERCLIEE WT ERE AL TWD Z ERH LN E o Te,

(A) Histogram of WT of 50 patients (B) relationship between WT and post hoc CL

20- 20-
O
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0 . . . . . .
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Figure 3 Histogram for body weight (WT) distribution of the 50 patients (A) and relationship between

WT and individual CL values (B).

Open circles (O) represent individual data of 50 patients. The line shows a linear equation of CL=0.428xWT estimated by the present population

PK analysis.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Figure 3
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22, BTN TFT— g
Tabled ("7 K 212, FAIRET IV TIEDINTZ /T A—ZHEEfE (Final estimates) 1, 7 — ~ A
N7 o R E DY TV T =2ty R RRLIT N7 A—ZHEENE (Geometric mean) & [FIFE
ETHY ., £72 5% EHEXENOECH -T2, LEDO LB 7—F AN v AR LD T A—=H(T
RAF LR O5S%(BIEX I Z R L, BfET NV OZYENRETE 72,

3. PKPDYI=al—vgr
3.1, BRARRE SO MICEIZHT D PKPD v 2 b—v 3
0.06~16 pg/mL @ 9 FEFD MIC fEIZxT D%T>MIC OIFHIERS LY 95% FHIKIZOWT, 20
mg/kg tid. 0.5 BFELAE, 8L 0040 mekg tid. 0.5 BFRE, 2 BERE, 3 BRI, 4 BRRE. £720% 6 B
(Figure 4, 40 mg/kg tid. 0.5 FFf], 2 B, BLO4 BRI GR_OT—2 DRH) Oty =
L—h L7z, F72, % MIC 128 T 30%T>MIC & 5\ N 50%T>MIC % #5553 5 79 D B %
THIL7= (Table5, 7272 L. 40 mg/kg tid. 3 B L O 6 I AR O T — X IR L TR,

Meropenem concentration
in plasma (ug/mL)
=)
N

Time after dosing (h)

Figure 4 Simulated plasma concentrations in pediatric patients with different infusion durations for a

dosage of 40 mg/kg t.i.d.

Solid line (—): predicted curve for 0.5 h infusion; Broken line (- - - -): predicted curve for 2-h infusion; Dotted line (— - —): predicted curve by
4-h infusion.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Figure 4
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TableS Prediction of % T>MIC of meropenem for various MICs and various dosing regimens.’

%T>MIC (%), mean (95% prediction intervals®)

MIC
of bacteria
20m tid. 40m tid.
(hg/mL) gke gke
0.5 h infusion 0.5 h infusion 2 h infusion 4 h infusion
16 13.6 20.7 30.0 42.0
(10.1-17.3) (15.3-26.6) (25.3-35.5) (27.8-49.2)
8 20.7 28.1 38.8 56.3
(15.3-26.6) (20.4-36.7) (32.0-46.9) (50.5-63.2)
4 28.1 36.3 475 65.5
(20.4-36.7) (25.9-47.9) (37.9-58.4) (57.6-75.1)
2 36.3 458 56.9 744
(25.9-47.9) (32.3-60.1) (44.4-70.7) (63.9-87.5)
1 458 56.4 674 84.7
(32.3-60.1) (40.3-73.1) (51.9-83.7) (70.7-100)
0.5 56.4 68.1 789 94.1
(40.3-73.1) (50.1-86.4) (61.3-97.1) (79.1-100)
0.25 68.1 80.1 90.0 99.0
(50.1-86.4) (61.1-100) (71.9-100) (89.2-100)
0.12 80.8 91.7 97.7 99.9
(61.7-100) (73.1-100) (83.9-100) (100-100)
0.06 91.7 98.0 99.8 100
(73.1-100) (84.6-100) (95.4-100) (100-100)

2 A total of 1,000 virtual pediatric patients were simulated at each regimen.

%95% prediction intervals were calculated by percentile method.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Table 4

A AR D RS AR THIE MIC=2 pg/mL DA) 122V T, %T>MIC OFEEHEE 20
mg/kgtid. T 363%LL ETH o7, 40mgkgtid. T 0.5 KA OEE1E 45.8%LL EToh 7 (Table5s)
HFREEEOMME MIC=4 721X 8 png/mL O%E) BIOMHMHE MIC=16 pg/mL D) 122N T
I, 2~4 BRI SRIZ X D 40 mg/kg tid. TU%T>MIC ONEETE 30.0% % 2 TV - (Table5),
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A B L% 20 mg/kg tid THEGHIT BRERERERD Bl (F0 80%) 271 L= DI, FEAHIE 30%T>MIC
DY, 2 pg/mL LLFO MICfEOSGTH Y . BEGR{E 50%T>MIC D513 MIC {23 0.5 pg/mL LA K
D5 Téh -7 (Figure5), 20 mgkgtid. 7 5 40 mgkgtid FTHEZ EIF5 L. 30%T>MIC 3L
50%T>MIC @ HAERERIFHEM Lz (B E, MIC=4pg/mL @ & & 30.6%H>5 87.7%, MIC=1 pg/mL
D& & 26.7%0>5 719.0%~EIN)  (Figure 5), sUERHRANRITIUX @K, KV K& MIC 12k L
T HIEEREE) M LT (Figure5),

(A) 30%T>MIC (B) 50%T>MIC
1004 R
i‘s |
2 80- | i
(0]
® . !
< 20 mg/kg t.id. | !
£ 601  —@=05nhinfusion I 1 !
g 40 mg/kg t.i.d. ! |
S 40{  —O—05 hinfusion : u _ I
3 /=2 h X | |
B ——3h , R |
g 20+ ——4h | : : I - I : |
© | |
[ —B—6 h | X | : | \ |
0- T T T T T |l |l Q_@ A T T T ll ! U 1 T '
0.06 0.12 025 05 1 2 4 8 16 0.06 0.12 025 05 1 2 4 8 16
MIC (ug/mL) MIC (ng/mL)

Figure 5 Probabilities of achieving (A) bacteriostatic (target: 30%T>MIC) and (B) bactericidal (target:

50%T>MIC) exposure for meropenem at various dosing regimens.
Atotal of 1,000 virtual patients were simulated at each regimen.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Figure 5
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32. E. coli, MSSA, HBXURHERICKF 5 PKPD I al—vay

E. coli 3 X ONMSSA (Z%9% PK-PD HEHE 30%T>MIC 1 L O 50%T>MIC TO BAEZRRIT, 0.5
IRFEAIE C 20 mg/kg tid DA, 1EE 100% TH -7, FHIEFEISHT 2 HEERIE 30%T>MIC 8L O
50%T>MIC TO BIFERERIE, Z40EH 0.5 KGR T 20 mgkg tid. D55 734% TH Y | 0.5 K
S5 TC 40 mg/kg tid. OB 60.7% Tdr -7~ (Figure6), FRIER % LT 30%T>MIC TOE\ FFEER
e (>80%) (THIFET D 7=0I21F 40 mgkg tid. T 0.5 FFEILL_ LSRRI METH Y | 50%T>MIC T
DE O BIEERER (580%) ORIFEIZIL 3~6 RO SEASE L SNz (Figure6), &/fE (40 mgkg
tid) CTAMEISER] @B DA, 50%T>MIC TO HAIEER KL 89.9% L 72 ~7- (Figure6),

100
—~ 20 mg/kg t.i.d.
X 804 —@— 0.5 h infusion
o 40 mg/kg t.i.d.
s —O— 0.5 h infusion
s —/~2h
o 604
c ——3h
g —{+4h
£ 40- ——6h
®©
]
©
43 20
o0
L.
®©
l_ 0_

0 10 20 30 40 50 60 70 80 90 100
%T>MIC (%)
Figure 6 Target attainment rates % T>MIC for meropenem for various dosing regimens against
P. aeruginosa.

Atotal of 1,000 virtual patients were simulated at each regimen.
Drug Metab. Pharmacokinet. 2011, 26(5), 523-531. Figure 6

33, {EBID MIC AT BT T 5 PKPD X 2 L—tra

FRAREABRIZ I T, A B R LOTERE TIRFOEFANIHIE T 1N ETITARN 2R LT
95.9% (ERAZROMHTRIGEE 49 N 47 NOE#H) ThY | JRIKEIT 49 AT 33 ADEE THBERIE S
iz [27], RIE Sz TOFREISS T AR, T720bb MRiEshve, £73diiEsn
feHEESND ] BRI 97.0% (3233 FBHE) Thoto, JFIRE 72 5 MENFRE S 47z 33 ADBEIC
FUNT, 49 EEDV B S AL, NARIZIRD &350 Tdr> 77« Streptococcus pneumoniae (S, pneumoniae, fifi
POHEFHERE) (16 #F) . Streptococcus pyogenes ((LHRIHESHERE) (1 #8) . Moraxella catarrhalis (8 #K) . E.
coli 2#K). Paeruginosa (FHIREE) (1K) . 35 XU Haemophilus influenza (H. influenzae, A > 7 VT2
PH) QUER . &#EED MIC X 0.5 ngmL LL N CTho7e, ZAIHORERITK L, A PK-PD it
MBERDIZZNHEE 33 NTBITD S0%T>MIC P EE 2R DfRIT, FBAET VTR LIZEZA
97.0% Tl o7, BRANE L EHANR BT TE 2073, PK-PD o fflE LTSE LD L%
2 HiID,
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FHAT &

P

AETIE, AARNNEERFIZET 5 A v AOREMSRYEIET T /LA L, PK-PD > 21
—3 7 N Ko TG NURE ~ DG e 5715 R OF R AR, ANET WEEEORER,
A AR AO MR —RFEHERRIL 0 A T) GRIBERGITHY) BEON RIEREES 2-3 05—
I A 2 NEYEIREE T L TN AIRE L 7R o T, RN CTh o 7o A m AR AMSEREE T — 4 116
RO S B, Figure 2 (IR LIZERY 3 AN TRNENLTEEEL CUWN7zd, 2 b 0T —X OFEfz ik
BLTZE ZA 1 AUTATRERRTH I BRI S I TN 2 2 L3 o Tz, AR A v R ARSI
(RPN L L, 5D,/ F T3 RMF DT 7)o O TR E IRREOTNE 2D | £
JUENTORERIC LB 5, o 2 SHRICEENLELNTEY, ZOREERIN LK TH/ T
A—HAHEEMIRIEE AL Lo 7272, 2 ZTIEETOREDT =4 AN TR/ T A—X
ZEtE LT,

BAEET MZBIT D 4 DD PK 737 A—% (CL, Ve, Q. Vp) 1Zi%. /NEEEDKE (WT) D&
WE B R L e o7z, RISV TIE, R R & 72 2 I SRS O AR SRS F
WA 5.2 100D ERRTT D 2 ST O S A RGET 5 E CHOEETH D, T I CARRTCIL,
I E L L CO WT OARTRDIAOHIFH TIE S OV TW D& (Figure3) . il iR - 72504
TRWZ EZMERLTRY, ZOZ LIFHEEZDOLODOZEMHERTAH EE 2 5,

HZEF L LT WT 2SHZHAENTZ Du BHIZ X DLRTOHRETIX, Cler & WT BEH 7 VT T A
(CL) Ofg b EE/LIIE L WEINTND [26), 1 HOHE & T 5 & fRTRISEERR 72 5
Z EDNIEEDENEE U LD, Du HOHETIL, CLer IE Cockeroftand Gault 204 L TRt
HE7z, (Cockeroft and Gault 2%, MiF7 L7 F =, FB LOMERENOHHE SN A EER7
NI A= TD), FHTRIEEDIE Y VT F = AEOHPHIL 0.10~340 mg/dL TH YV, EFED
020~120mg/dL LENHN TS Z &M, Du bOSITHERICI IR EERENG TR WL Ebh
% [26], —J5. AWIFECORMBEM DM L7 F = fEE 0.10~0.70 mg/dL TH Y, BpEBE T
FHELZR, ZORMMEARIOME & AL & TR 2,

Z 2T, i HEE%UTSMIC ORkE S & ORHRIZOWTHIET 2, /NETHERASND A LR
B H B OWTIRAINTHFZE S U7z Blumer 5 [32] (22X 5 1995 SE0HETIE, AR 73 ADHhER
FOVNRIZI T 2 HiJA] - Wit 5k 51572 PK 7 — % Z AV CTRET L. 0.5 FRRESTEF RIS O A 1
AR LR —FRHES SR A D S D EFELELL T D Z L 2GR Uiz, ARl (4 2~5 - A, 6~23
L 2~50% 6~125%) ISiHD &L 25 i HD U I —T DI 6~12 5> 7 7V—F DY
JREET LD bR 2D (1.7 K] vs. 08§, p=0.0003) 233D B, SHIT, SEIER
JRIKIE D MICy Z VT T>SMIC 251595 &, 102 K5 (Enterobacter cloacae, Bacteroides fragilis.
MIC=0.50 pg/mL) 7>5 17 B (Streptococcus pyogense, MIC=0.01 pg/mL) Toh-o7=Z EnH, ZD
& XD 20mgkg % 8 RFHHIAT 30 /LG9 5 Z L AVNRBEICHEN D HETH D Z LS
MmETpoT, TIHOHEIIAMTE & OFER (MIC = 0.5 pg/mL CTTH%T>MIC56.4%, MIC =0.06 T
EE%T>MIC 73 91.7%, Table5) & [R50 KB Th -7,

TNETOMZECL Y, A0~ R ADEE PK-PD fHIEII%T>MIC & ST\ 5 [11], #ilziE
FETER 27797201213 20~30%T>MIC 23, & U CRRETER 2181 5 72 0121% 40~50%T>MIC 23
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W LR SITTND [12], ERRCW L O0OSTRERAE L7 & 2 A, BEERR LOREERO
FEIE L 22 D%T>MIC DRE S & LT, FNEN 20%T>MIC 3 K ON40%T>MIC 2 L7-H D [17.
18, 20, 22, 23, 31] X, 30%T>MIC LN 50%T>MIC ZfEHL7=H 0 [12, 19] %< HHoTz,

BRI L OBIRE WO BLENBE 2D & Kuti S35 LT 5 40%T>MIC O B EGEERR (92%)
IAIIZE COREARNR 91%) &—F L. ZOREREIRD 95% THIXMH & il LT -7.7%~4.2% D
FETH -T2 [16], FIMMOHETIE, 54%T>MIC ASHIEFHN RO A DR L STz
[24],

290 LTeiiailE 2. AR CIIAR R 2 TR HFRRE L L CEIEE 95% FRIKEAfFRL L
T CIABBERE DY & 0 5 D%T>MIC ORE & T2 LT, 30%T>MIC (EEIEFROER) ¥
FONS0%T>MIC GERBEEHDOEE) 2 aEIDSAREERE DEREL T o E WD TEIFENER) 245
IREED MIC BT L TR LT, ZORER, A r_RXAOME - HEOH T, mHROEATET Tk
<, LV EWVSRRHEOG A b BEESEEPRE L 25 Z EBHLNE72D . 29 LI THIEL
AIOHE & — LTS [16-18, 21], —H T, 4 B E CTHIUIATHERFEINE < 22 21206 EiEE
D MIC T BFEERERDEIIN L7228, 40 mgkg tid.o> 6 FHEAT TIX. B MIC T%T>MIC O
il 4 R AT OS A L0 B/ S e 2880580 Hiiz (Figure 5A), ZOJFIKE LTIk, ARF
MNERIC A2 HIEE A o LR AMSEPREO B — 27 1K< 720 | 40 mgkg tid. T 6 B ATHEOES
I% Cmax 73 MIC i (16 pg/mL) DUt & 7e b7 L& 2 b, AER X OFEKEO MIC fEIZG T
PK #4 B 8 U 7o o/ iR AT 5 2 & AVRE T,

E.coli (1411§%) BELUIMSSA (S8 #K) 1Zxt7 % A B~k AD MIC fEIZ, 2006 FZ HASTERRAIIZ
OYBESIVIZRRIZIUNT 012 pg/mL LA F T o7z [13], AEIOMRORE, 20 mgkg tid %554 T 0.5
REf AT (AR NEEEI T DGR S IVAEER &) 952 & T, 0.5 pg/mL LA F MIC fET5%E
72 BREERER (100%) 2SSz, ZORER, FRETBE LT L DI A BAR ATk LSS D
HOHME, T BN MIC 2R~ 9 M (B, E coli B3I OYMSSA) (Zxtd 5 Ham s ik - A
513 20 mg/kg tid. 0.5 FFELATE & B 2 BT, P aeruginosa DT, O MIC B2 H 7 5 Ek

(FHZ 2 pg/mL LA B> MICEDHE) 1Sk LCiE, AREWE, 3725 20mgkgtid & ¥ 13 40 mgkg
tid (AARTIINIREFITAR SN EmlE) £95 28 BEO E7TEREAR T Z L1
K0 EWERERE IR LTz, P aeruginosa \ k3% 50%T>MIC CTO FAEERLERIT, 0.5 FFLAT, 40 mg/kg
tid. T60.8% TH YV, S HIZFAMREZ 4 R E TIEE T 5 Z & T 89.9%| N L7, BAEEERERIZE
PE U720 7288 D O 10%I2%F L ClE. P aeruginosa (2113 % A TR 0D MICw 1 & 16 pg/mL TH Y
[13]. MIC {23 16 pg/mL @ & & D 50%T>MIC D BAEEERERIT 40 mg/kg tid. 4 FEHATH T 1.7% Th D
728, BeMEDAROEEDRIR &5 2 BT, P aeruginosa (245 A BRRALADT LA ZHRA L K
1% Clinical and Laboratory Standards Institute (CLSI) #&#6% ¢, L2, 2pug/mL  (BdE) . 4pgmL (PR
M) . BE O 8ugmL (i) 23E 5 TS [5], ARFECTHE - 7= A BR CIIBRIMEE R E
ST Ted A AR AEERE (3] : methicillin-resistant Staphylococcus aureus, MRSA., Stenotrophomonas
maltophilia 72 L) (2L DEGUEDEEZFRINL CND, T 9 L THTSR & 22> T AR ERIZ IS T
BERZE NIRRT CHH Z &, S BITAHFZE T MIC EAY 8 ug/mL LA EDOZFAIT W TR L 7GR,
e ARFENHED 40 mg/kg 4 FRFHLATREIZIUW T H A% T>MIC 73 42.0% (95% T-HIIX[# 27.8-49.2%) &
LRSI HE D N> 72 2 & 73D | SEBEDBEIRBIS T A 1~ R DDt 2o JRIR B OGO D555
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ABASRAHERE NN EHER ST,

ARIDV I 2 b— 3 TRV T 50%T>MIC L EE 7256 L LT 97.0% & W 2 EDMF B,
ZOfElE, BASERIZIWCHIEAFEIE S MIC 2353 57z 33 ADOBEO%T>MIC #4585 Lz & 2
A HIEFIANR (97.0%, B8 33 ADH 5 32 ADEE) 7215 Tl | BRSO H I (95.9%,
HBEAYNDSH 47 NOEFE) LH <ML, AWMLY, PK-PD /X7 A= 3 BFIZHIT D
AP h S & BRI DT 5 % TS B 72 OICEHTH 5 Z EBNH LN E IR o T2,

ZAVETHARD GCP [ZHEL L C 3k SN iFARER T — % 2 LBH#E AT A KT 4 > [2, 3] (HE
P U 7= ARSI BIRERAT O TR XIME I I . S TR BT, T PRI BT 04 &
DIFPUZ DU TIIAHTE OFIWNITAAHID T LB, AT L D A B SR AT OV TREEFEE
WEIREET VA RRHINTHEE L, 0BT VOZSMEL S DL 3ERE T A — & DR LY
BEMEORKFEFIEEEE LT, T/hbb, 77— A N7 v FEEZHAWEZANY F— 9 > Visual
Predictive Check & #R S 412 FEAIE & THIER ORI & W\ o 7o T 7 NV D24 A gl 5 Flkx
B A, R, FEARHERL U TET MHBRAEN D EBO AR E MG T 5 Z L TEDOX
YPEAAR LTz 2 & Chliai /e REERfT 2 i C & 7=,

PK-PD 2 = L— 3 Tk, BAEET LD PK /1T A— X (BRI B iz Nz A8 (1
5HoX) ORE EZTFHTHFEZA, £72 001 BEERE T I 2L—a 952 L THEX
<%T>MIC 2R LT, Eio, AR ClvNUSGUERE 0 L G-ET20T T < SRR OE
BRIz a2 b—ya o &FEE L, PK-PD BERiE% 30%T>MIC X° 50%T>MIC & 3% E Lz B
AR (Figure5) TrRL, XYVERRCARREREZRTZENTE,

PD 7 —4 DI 2 L— 3 AL TR, JRIREOFABS M 2B I AN, BT vaihk
TIUHLIMICHEZ Y 2 b— 52 & T, L0 BIERIGT BRI OHEE /1L (Figure 6) %
B L7z, 20X 9 7R AR 9 2 LIC K W IEROWED L 95 7e—E DK EZ SO MIC fETIEEY
72D TR A BB G~ R AR & 7R o T,

LESE 1 BCid, RHEERISEEATIZ IV TN A B~ R DS EREIC S8 2 S B A PR
Ll blT, FERETER L 725 A REIZOWTEDOSHATAR EHERT 5 2 & TET A~DORIRAR
DFBVEERRRE LTz, F727— b A b T v 75%° Visual Predictive Check 7 ElefdDFEE B AdLTC
BT NOEREEZFHN L, ST FEORE(LA1T o7z, S BICHYENREO (BRI Eh & [ <
72 PK-PD ¥ 2 = L—3 3 RO IR RN B OFRIREZ M 54T 2 BRI AN PD T — 2 D 2
2 b= g VEMBAIND Z & TR BRI AR OHEE LA S CE T,
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2T RRAFSEM L P ERBAE B 3T DT TEOm ] & 24P EORGEE

=
il

5 15

—FRRGYEDRR NI LC, BSCE [15] (S LAUT A a~x 20/ - AfEl: 11 H0S5~1g%2
~3 [FENZHEIL, 30 53 Lh BT CRdidtd 5 LoD, FHIERE - BHAMEYYEDOAIZIT 11
lgZ FRELTI H3g EFTHETDHZENTED] LFlHSILTWD, 29 LIciisaiins LT
GIARBLY ClE—IREGYEDRAICK LT 05g, 1g 28 12 IefHlFRR S D\ T 8 Rk TG-S d
EMEHINTWD,

—J7, FEEWELHERBE  (Febrile Neutropenia, FN) |3, JESEMIERIEDBRZZ <38 BIVDEEET
HY [33]. TOFROFEHMNIANHTH S, JERE LT, BANEE TP O FER-E % L <K
T (<1,000cells/uL) LFAEEA (RO TC37.5°C LA E) %15 [33] ZEnHBI TS, %< DA
HLARHTH DA, EESMERG R LBStH L 72D 2 L3k D5 CTIRIRAR Y M VEFFD
PIEEROB G L =T 5 Z LB TV D [34], ZOMREREEZ, AT _XRAIZON T
PN BT &7 T FN ~ORIREZHIEIZ BN S, BIFETIXFNIRRIED | D& 7o Tna,
INETENBENLDOT—H 2 Lz Lee 5 [22] & Ariano H[25] @ PK-PD #1385 2 73,
1 & OHEITIE, BT /UTHDWTMORE 2 ZSHIEEIT6 L TR0, B 72 K& D MIC EIZHT % PK-
PD D FAFERCERIT TR S AU TUVRL,

B2 ETIE, BHARNERA N BET —# 2 VT | B CHBE L7- REENEB BT AR L O
PK-PD T THEEMGET 5 & & BT, ML L7= PK-PD 22 = L—3 3 U THAIZ L D %T>MIC °HIY
R A R L, BRBIG CER M - A2 RET 5 Z L2 HE L TR EITo 72,

E2Hl HiE

1. RO
L1 B

FNBFEIZIT 2 IFEREB IFAERARTABR [37] X, 2006 47 A7>5 2008 42 H OfHIC HAR THE S
iz, ZOBEFERO BEL, FN BEOIRRICEIT 5 A aSr AOFME, 22tk B L 0SysEhE
TaT7 A NVEHET S 2L Th D, FERHIE R ARG D 4 AURNICAFAT 5 Z L THY |
BEDRE 37.5CARIN & EFRSNDIERRRBEZG-0 R 05CEHA TR T LIZGAICA 1
NALDER LA ST, TRBRKE TIRFDEFIRNINT, FEE STIEROUGE, MEFAZIER, &
ORSRBAE ORERIC K - TRl S, 3 B (%D, 20, HIEREE) (20JE L TGRS vz, HIER
RE L IIAFFLUC L VB GA IS b OREIHEDE L, JFHEEZR EOFED R | HIE D R
b0 & U, IREEZOMBE PRI RIL 3 Bl (HK, NEEIIREERRR) IC0F L G-l S 47z,

AR R W O IBE N ARSI S L, MBS U T, K, #EH DRI S
PR I PRI DM TN, SARIRIT. SIERAT. 1aRBHMG 4 HRB LT B, BEW
FRERIE TR S, TR O/ BlERIE A HER 22 FIEICE > Ti T o, E TR k55 2
AR LD MIC B, BERIREEEG SO T A KT A A TRIE S [30], 2 ORGRASERIL,
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LY URESBIOENOBRRRER T A BT A AHEVEARD GCP IZYERL U5 S, AFFEiEss
BRI ORERE S L > TREEIN-, £ TCOEEE S E/-IEERFE AN OE@IZ LY FEERN
=Y gl

12, e gidE

AR DG LN EE 0=98) [37] D>DAF DI A o~ AR AMBEFREET — & fRAT
oo FRNTRIZEE 1T 38.0°CLLEDREA L EFEEND N HBETH Y | [RE SHRIEEIIERD b
2o T, ZIVEOBEIZERIT D EFHEREIE 500 mm? A5, & 5\ 1,000 /mm? A5 CTdH Y 500 /mm’
KT T 2 L FRIENDE ThoT= [37)

13. AuXxr¥hE
AR AE A g, 8T E (tid) 12 0.5 BEEILL O SUREEEC 7~14 B BEIRNE RS-
=iz 37,

14, MIEIRAERER & ORAFIT1E

A B LOFYRETHT O 7= DI M PRENHIE Sz, MBRAIIEHE 1 Ad7zD 1~3 &
PSRIFBRAATR 15~25 77, 72l RUMHE T4 15 40~8 FFlICERIR S v, BRER TN AT = —
TIHED B, mLBERIMIE S U CHiks St £ CIRES I [37),

1.5 I A R APREEHIE
A AR AOMBEFEEE 209 FES) (X, FDA HA KT7A 2 [28] ([>T F—ra &
R v~ ~7'Z 7 4 — (HPLC) £ THIE SN,

2. REEREEYEREfART
2.1, RHEMET VO

REEHTEBIREAFTIE, 55 1 B & FRORIRGIRET ) 7 Dl Da Ea—2 Y7 by
=7 NONMEM (f#k5EE, /X—2 5V, LoUL L1, Globo-Max, LLC, ICON O—8, KE) [29]
W, a3 T —{ZF Intel® Visual Fortran (727 =gt Los s, /X—T 366,
Intel Corporation, K[E) %\ TIT-72, NONMEM 3173 KOV DI TIEIECH GRS « fifkT
|[ZPDx-POP (/N—37= 22, Globo-Max, LLC, ICON O—#H, KE) Al L7, RHEERS e
FENTRERDT=ODH 17 7 A WiE. SAS (/3= =3 282, SASInstitute, HA) F7-1% Microsoft Office
Excel Professional Edition 2003 (Microsoft Corporation, >K[E) Zf#if L CTIER L, TSR IZRIZZE
B CREARAA TREITIS UINT. L7, XX Origin (/S—"=3 >/ 7.5, OriginLab Corporation, K[E|) % ff
LTl L7,

EARET NV E UCHAHRGRFD 2-a 73— N A NETAVEEH L, BARR S YERE 7 A —
Hi3, &7 V77 A (CL, Lh), FRI L N— A FOZAEFE (Ve, L), FL/3—h A
MEZ V772 Q. Lh), BIUOKRMa L/ ~— A FOSAEE (Vp, L) & Lo, RHEM#F
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BT HifblUriEE LT “FHAAERNEIC X 2 — IR & HEETE  (First-Order Conditional Estimation
with Interaction Method, FOCE-INTER)” Z#¢H L7z,

7 VT T ZADOMEEEEENE 2-1) NI HERREET VA RTE LT,

CL; = TVCL x exp(njcL) (2-1)

T2 Tnald jEEOEEREDORE 7 VT T2 (CL) &RMEHEAE (TVCL) OELEERTHK

BEMORE 7 VT T AOEITHY , FEMEN 0, 58 o’a TIERAT 2 LAGE LTk

EHCTHD, AN G525 BN GIEGREET VA UE LTz, %2R 2-2) 1T77S

Cij = Cprea,ij X exp(eij) 2-2)
ZITCE. jEROPEREICIIT D A B AR AD 1 B ICEIH S AU ME IR . Coay (TR
WIENREET Z K> TTRISNADIRETH Y | g XA 0, 53800 o TIERGAT 5 SARE LT-
TEANRREA KT TR TH D,

NONMEM (23517 % 7 €7 /ViERIE NONMEM T3 5412 HRIBEEL (OB i) % AV o b
TEEIZ X VITo7-, 813 L FRRITHRAMNZ, NONMEM C Forward Inclusion Procedure (Z & V) 72 Rk
SRR ENIETE T /L 2 #E5E L, IKIZ Backward Deletion Procedure (2 & V) &€ 7 /L& R7E L7z, Forward
Inclusion Procedure T, OBJED7E73.84 (HHEL 1 OFFE, p=0.05) LLEED L7z & & 208 E
ZET IAGANTE, —77 Backward Deletion Procedure Cl, OBJfEAS 6.63 (HHE 1 DA, p=
0.01) PAEMIN L2V RY 2 OIZERITAF & Lz,

22, BTN T — g

BTN T3 A%, REENERENEARTIZREHT 5 FDA BEXONEMA OH A K74 [2,
3] I T T o7, 85 1 BER UL REEHISEREET L DML T — A b T o U TR L,
1,000 fHDT—%t& v b HAF BT/ RT A —Z HEEMEOKEERS LY 95% (X 2R L,
BAKET IV TR DT/ RT A —Z HEEE L il L=,

FHEMHRYENIE DRAT T /L DZ- 41T Visual Predictive Check (VPC) (2K VR L7-, = Z Tl
BALET VAN T 1 gtid, 0.5 BRI L7z & E 0 1,000 FIOIMmEF 2 1R AR — RS &
U2 b— L, 95% TR A i) USRI & b U7z,

3. PKPDYIal—yar

A TR I OFEE — REHERS A 1,000 NDBABHERE 2487 L2 X = L— k L7z BT AFEMIC
EZFAEPETPK-PD ¥ 2 2 L—3 g V& To70, ARIORCE, MRlaHZEEO O L SL LT
FHI=T280, HBHERE OWNFRIL 500 AD B XOV500 AOLetEl U, E-fbgidis T —4
o MR, PRI b5 KOV, BIRTE] W00 4 BHE (EFREE) Tk
LBaAt% 0.01 REERHIR &%) 36 KOWERE OFHE (CLaw) BEE LI, v Ialb—T 3 D7D
L - HESIHE, 05gbid., 1gbid. 05gtid. 1gtid., 2gtid., F72IL05gqid &L, Al
PIEEEANNC 0.5 R & UTe, (AR D CLer 1, SEIAHZRERIZ W TRII S 4172 CLer 0 B KK
BAEORMTIIE @444, TECHI 8SmL/min) 38 L OMEHERZE (0.38) % FIV ORI M H & 1
VEZAZAERR LTz, % D CL B8 XN Ve Id, AV RERTFIME & EARIZEE /% VS HEER
IANHE D LARE L TAR LT,

20



RIZ 1,000 NOAAEHERE 12 F51T D B FEMRAERF O MAE A 1 ~) AR —IRFfiHERS 2 VT 0.06~
32 pgmL @ 10 F&FHO MIC fEIZxf L PK-PD f5lE (%T>MIC) ZFHH L, SHI1Z4%& MIC fEIZDV
TU%T>MIC ORJfEFS TN 95% PRI AR Uiz, BifEeR s LT, #EER IS
PK-PD B (30%T>MIC) 6 J UKEEM - i S 415 PK-PD HwfE (50%T>MIC) Z&tH L7z,
Fl2INETOHRE [25] 12XD, AR LATYUT>MIC 23 75%% % 5 FN 35T 80%LL EDEFR
BIRDMFONIZZ EHLINTH 1270, BRARRD IR S 2 PK-PD BimfE (75%T>MIC) D H
PEERCR bR L2,

RIZ, E.coli (K. Methicillin-susceptible Staphylococcus aureus (MSSA, A F V) B iR
7 REKE) . B-lactamase negative ampicillin-resistant Haemophilus influenzae (BLNAR, B-7 7 % ~—F
fEtET e s U Uo7 V) | Acinetobacter species (Acinetobacterspp., 7 VR NN B —
JEEE) . Bacteroides fiagilis §f (VN7 70 AT A7 72U ARE) | Paeruginosa GRIRE) 73 EORFMERE
(x5 BASEREE B %T>MIC ORREMBfFHIRL L7z, PD 7 —4# & L TiX, Table6 |~ d ERA M
KR A a0 R Dz M7 — 4 [13] 2 L=, E. coli BEXUOYMSSA %, T Miiify72 77 2
MR LU T AGHRE & UCEIR L, E7oiiiRE 2 B2 YYE T BhEd 2 FERA07/E & LT
BN Uiz, SAIEIE, B & OIFNES M7 — & 0 MIC fEIZFESOTEABROIZ 1,000 B3 2 = L
—Ya L., B{EAIZ PKH#ER & fAA 1ot C PK-PD fRIZAHEE L7z,

SRR DR D 72012, k% 72fiED MIC 27~ 3 JRIRIBE O3 LT 1 RFR, 2 i, 3 B,
F72IT 4B D X0 RV ST OS54 00 BARERER 2 TRl L7z,

it 2 DIBFITIST D M A 0 ~p) AREHERS EAIZE 2 B8 L TR O EE T L D PK N
TA—LE L BEOE RS PR, Clee. G-, AR, B 27 X ARESHE
TELNAEA VT 001 BERETY 2 2 L—y 3 v L, IR FIRE ORI O 5 b BED
MIC (253 2%T>MIC ZHH LT,

Table 6 MIC distributions of meropenem against pathogens isolated from the patients.

Strains MIC Range MICs MICy
(number of stocks) (ug/mL) (ug/mL) (ug/mL)

E. coli (141) <0.015-0.06 <0.015 0.03
MSSA?*(58) <0.06-0.12 0.12 0.12
BLNAR"(112) 0.03-2 0.25 0.5
Acinetobacter spp. (110) 0.12-32 025

Bacteroides fragilis group (71) 0.03t0o>16 0.25 2

P. aeruginosa (322) <0.06 to>128 1 16

Data were obtained from the Jpn. J. Antibiot. [13].
2 Methicillin-susceptible Staphylococcus aureus, ® p-lactamase negative ampicillin-resistant Haemophilus influenzae.

J. Infect. Chemother: 2011, 17, 831-841. Table 2
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5 3HT AR

1. fRTe5e

RN GRS BfE % Table7 [ZF & 072, 2 ADBEICHOWTIERYENET — 2 1M b7
728, 98 NDEENHATFE 209 REROMBER A AR NRE (FEEND 13 RiR) 2 REEREY)
EREMRATICOET LT, SERROMBRE OFmIT 18~78 ik (THME + YRS : 593+1297%) THY,
RE (A + BEHERZS) 1X572+112kg ThoTe,

Table 7 Patients’ characteristics.

Characteristics Mean ﬂ(:nS:]SS()o r Count) Range
Gender (male : female) 64:34
Age (years) 593+129 18.0-78.0
Body weight (kg) 572+11.2°% 39.0-114%
Serum creatinine (mg/dL) 0.730+0.225 0.360—1.33
Creatinine clearance ®(mL/min) 91.7 +40.7° 30.7-327?

2n=97,  Creatinine clearance was calculated using the Cockcroft and Gault equation.

J. Infect. Chemother: 2011, 17, 831-841. Table 1

2. FHEMSYEhEfT
2.1, ETIUEE
FHEMEYENET 7 /L ORFEGEERE Ot L7z E5 2T /L% Table8 (28 L7z, & 2 i, a4
Eihaey 7 )77 A (CL) BEOVeITHAANTZ, HIEBOHEMOF T, CLrlZCL EHER
FABERSRZ R L, X (2-3) DI THAANT,
CL = TVCL X (Lfam 2-3)

CLcRr,geomean
Z ZC. CLcrgeomean IF CLer DREFHNE 85mL/min) TH Y. 0w FHEENE X HHBORE X
R L 72D, B 1 NDEFED CLer HIEEAKIE L TUWZ/zd, £ CLr DY & LT
CLcRgeomean 25 U7o, FEMTOREFAFHNTZ 0 e (0.648) 130 LIFHREIZI/2Y CLer & CL DI
e UTHAAATS, S HIZ CLIZ Cler ZHAAATE ETHRI (GEN) OB ZHEE LT, HERIED
T AV (BMRED DT EMREL VN D 2R Led T2, N (24) DIETHAANT,
Ve =TVV. X Ogen 24

Z 2T TVVe IZBMHBEITIT D A B3R LD Ve OREERTTETH Y . BHEOHAIZ 0w E 1 &
EE LT L2 & Z2A, ETIE OeenlE 1 K0 bAEITNS L Ve lTlZERH D LI, FEERCE
TNOEEEEND S Ve ([T HUBIOFEEN ROz, — ) CREIX Ve EMBIRRE RS2 o
7oo FT7o CLITHERIDSZEA S Z L AVRS IV,
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Table8 Major investigated models during population PK analysis.

AOBJ from:
Model Equations OBJ on
Model 1 Model 2 Model 3
(Balsic) CL=0c1, V=0, Q=0p, Vp=0, 650.581 — — —
2 CL=0c1x(CL(R/85) "R 582.774 -67.807 — —
_ ACLCR
3 CL=0c*(CLcr/85) 575331 . 7443 .

(Final) V=0yxOcen

4 CL=0c.X(CLer/85)* % Ocr, v
(Full) Ve=0rxOcry 569.104 — — -6.227
_ OCLCR
s CLHOaX(CLas®s)Txlon 575365 — - 0.034

V=0y*Ocen

CLcr: creatinine clearance (mL/min) calculated by Cockeroft and Gault equation,
Geometric mean of CLcr: 85 mL/min, GEN: gender, male : female=64 : 34.
J. Infect. Chemother: 2011, 17, 831-841. Table 3

52 Forward Inclusion Procedure |2 0 . 2 (2-5)~(2-8) (IR HIEET MBI DL,

CL = 6¢;, X (CLcr/85)7CLeR X ¢y, ey X exp(ncy,) (2-5)
Ve = Oye X Oggn X exp(yc) (2-6)
Q=16 2-7)
Vo = Oyp (2-8)

S OB E LT, CL & Ve OEIRFAEN A Z /2R WA~ 2 72, NONMEM (Z
BT :ﬂ HDOINT A =R OIS AEIET D BLOCK (2) EWV) a~y REET IV 4 ([THAANT
. BE7: OB] HOZIT72 < HOGBUTERE L7 TRV I EBHER T T2, FAKET L

(Table8 DETIV3I) OIEEEEZEET LORDVIT [Cj=Cpredj ><81g+821] 1 DX ITHEEGRE LA TIRA
FEH IO ET NV aAREt LTos, AIRRER Y (e OHEEMIXIZZ 0 THY ., £7- OBIfED
IMUIZ 0153 EAE TN EDHER T 72,

BT T NV APET D 7217 Backward Deletion Procedure (2 5 W ET VA2 Hi L7= & = A, CL %)
T DMEBIONRIIFALET DB TE D Z ERbh o127, BONTIERKET UILLF O
(29)~(2-12) DEEY Lipotz,

CL(L/h) = 11.2 X (CLcg/85)%6*8 (2-9)

V(L) = 13.8 X O,y (2-10)
BT 0 o= 1. Z2PEIE 0 aev= 0793, ZeMETOD Ve 131071

Q(L/h) = 4.20 (2-11)

V,(L) =3.10 (2-12)

BHEET NDRT A —Z HEE [l % Table9 |23, CL OEAREIZEN L (%) 1200441 THY |
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BRI LT 212% Tholz, £7o, oive DI 00271 Th W EERELE LT 16.6% ThoTz, FE
[ZOWTIE, EANEE] (67 OfEIE0.0645 TH D EBHEE L LT CV IX258% Th -7z,
BAEETMZ LY 3 NOBENLD 5 DO UE (AT EFEZ>ES5) ZBROT, FEHIfEZE D)
IZTPHICE T, 203 NDBEET—F (R6FFR) ZFA LI TH, NI A—FHEEEITZEAL
B Lienolzlzsdh, ZNHDOT—H ik 3T A —2 ZH T DRI TR AW
7

22, EFNANRYF— g

BEET VOEBER LOZEREZ 7 — A N7 vy AECIOMER LTZE 2 A, Table9 (T~ T X 9
12, BHEET M L D/8T A= HEEEIT T — b A b7 v TIEICBIT D MEEICE L . £7295%
EEXHENOETH O BT T /U & B 2 i,

Table 9 Final estimates of population PK parameters.

. Bootstrap validation®
Parameter .Fmal Geometric
estimates 95% CI
mean
CL (L/h)=0c.<(CLR/85)* “Pxexpmcr)
Oct 11.2 11.2 105-11.8
Ocrcr 0.648 0.648 0.544-0.773
o’ 0.0441 0.0392 0.0157 —0.0685
Ve (L)=0yx0cev<expmvi)
Ore 13.8 13.6 114-15.7
Oce for female 0.793 0.795 0.660—-0.957
Oy for male 1 - -
ove 0.0271 0.004 0-0.661
Q (L/h)=6
6o 420 391 1.15-11.6
Vo (Ly=0r,
Oy 3.10 3.04 1.61-5.42
Y=Fxexp(e)
o 0.0645 0.0623 0.0415-0.0892

—: not calculated, CI: confidence intervals,Y: observed meropenem concentration, F: predicted meropenem concentration.
2 All 1,000 computations completed successfully.
J. Infect. Chemother. 2011, 17, 831-841. Table 4
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ABASRRAOMAEFRE GEIE) 3 ZOTRIEORIF72HERS & 20 95% T 2 B iae ks
EOFMEFREIZ L > THOE LR LT (Figure7), W3 HLORHZIW T HAARHERE O THIRED
95% THIX IR SEHIEAS T L TR Y . BT /UIZE LB X bivlc, BMHEEE ORMEREL)
WAL ERE D H O LI L T,
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Figure 7 The observed plasma concentration of meropenem obtained from 98 Japanese adult patients

and predicted lines at 1 g t.i.d.

(A) CLcr>70 mL/min: infusion duration was 0.5 h for simulated lines and less than 1 h for observed data., (B) CLcr>70 mL/min: infusion
duration was 1 h for simulated lines and 1 h or more for observed data., (C) S0<CLcr<70 mL/min: infusion duration was 0.5 h for simulated lines
and all actually applied time for observed data., (D) 30<CLcr<50 mL/min: infusion duration was 0.5 h for simulated lines and all actually applied
time for observed data.

The plots (O) represent observed values obtained from 98 patients. The broken lines show 2.5th and 97.5th percentile of the simulated plasma
concentrations obtained from a Monte Carlo simulation of 1,000 virtual patients using parameter estimates from the final model. The bold line
represents the population mean for male and the thin line for female.

J. Infect. Chemother: 2011, 17, 831-841. Figure 1
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SRR OIERIZHE D Cmax, Tmax, 3585 OMUSEHREOZ LA {YET H72DI2, B5&E 1gtid T
0.5 B, 2 BEf. 7703 4 B A G LTI A O T E e (BME) 12317 A i
A AR LR —RHEHERS % Figure 8 |27 9,

100

Plasma concentration (ug/mL)

0.01 - . : . : . . |
0 2 4 6 8

Time after dosing (h)

Figure 8 Simulated plasma concentration in febrile neutropenic patients with normal renal function
(CLcr>70 mL/min) at 1 g t.i.d. (males).

Solid line: predicted curve for 0.5 h infusion; Broken line: predicted curve for 2 h infusion; Dotted line: predicted curve for 4-h infusion.
J. Infect. Chemother: 2011, 17, 831-841. Figure 2
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3. PKPD I alb—igv
31, xR REESOMICHHIZHT D PKPD & alb— g

BHARE (CLep) DFREEICNES T 3 DOY 7 VN —T%3RE L, FALEI 1,000 ADOSAEHERE %3
L2 b—ra TRV AR LS, 5L CLar DRE S EHERBICOWCORBMRE R T BEFO A R F
A [38] BB, CLr=70mL/min (EF7REHERES L—7) . 70> CLr=50 mL/min ({72 B
AefEE 7 /L—7) | 50>CLr=30mL/min (THEOEREESE 7V —7) & L1z, AR L0Fb5&
I3, BETORGUTOWTIRE—& L, 1gtid% 0.5 KA E L, 45 MIC BT T 2%T>MIC 257 H L
7= (Table 10),

Table 10 Effects of renal function on % T>MIC values of meropenem for various MICs.
(dose: 1 g t.i.d. by 0.5 h infusion)

MIC
of bacteria

(ugmL) 70 mL/min<CLcx

%T>MIC (%), mean (95% prediction intervals®)

50<CLcr<70 mL/min 30<CLcr<50 mL/min

32 10.2 (4.9-16.9) 143 (8.2-232) 18.6(10.2-31.9)
16 21.5(123-35.8) 30.3 (18.4-48.7) 389 (22.4-62.5)
8 33.7(18.1-56.3) 47.3 (28.6-76.6) 59.7(34.2-95.0)
4 46.5 (24.5-75.9) 64.2 (39.6-100) 78.3 (47.3-100)
2 59.4(32.1-96.5) 79.2 (50.9-100) 90.7 (60.1-100)
1 71.4 (40.5-100) 90.1 (62.2-100) 96.8 (72.7-100)
0.5 81.5 (49.1-100) 96.1 (73.4-100) 99.1 (85.4-100)
0.25 89.1 (57.9-100) 98.7 (84.7-100) 99.8 (98.1-100)
0.12 94.4 (67.0-100) 99.7 (96.5-100) 100 (100-100)
0.06 97.5 (75.7-100) 99.9 (100-100) 100 (100-100)

One thousand virtual patients in each group were simulated by the population PK model.

2 95% prediction intervals were calculated by percentile method.

J. Infect. Chemother. 2011, 17, 831-841. Table 5
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I HIZIEF 728 RE (CLcr=70mL/min) %A 3 2 HEF B L TE, #EE%T>MIC 24k 4 72 MIC fE
BLOREX 2L - HEOSME T CRIE LR L7- (Table 11),

Table 11 Prediction of % T>MIC of meropenem for various MICs and various dosing regimens.
MIC
of bacteria

(ug/mL) 05gbid. 05gtid.  0.5gq.id. 1gb.id. 1 gtid. 2 gtid.

%T>MIC (%), mean (95% prediction intervals®)

0.3 05 0.8 6.7 10.2 215

> (0-23) 0.034) (00500  (33-108) (49-169) (12.3-35.8)
6.7 10.2 14.0 143 215 337

10 (33-108)  (49-169) (68-237) (82-233) (12.3-358) (18.1-56.3)
143 215 292 24 337 46.5

5 (82233) (123-358) (164496) (12.0-369) (18.1-563) (24.5-75.9)
224 337 455 30.9 46.5 59.4

! (12.0-369) (18.1-563) (24.1-77.0) (163-50.1) (24.5-759) (32.1-96.4)
30.9 46.5 622 39.5 59.4 714

2 (163-50.1)  (24.5-759) (32.7-100) (214-63.6) (32.1-965)  (40.5-100)
39.5 594 77.0 483 714 815

: (214-63.6) (32.1-964) (42.8-100) (27.0-77.5) (40.5-100)  (49.1-100)
483 714 87.8 57.0 81.5 89.1

0> (27.0-775)  (40.5-100)  (54.0-100) (32.791.1) (49.1-100)  (57.9-100)
57.0 81.5 94.5 654 89.1 942

02> (327-91.1)  (49.1-100)  (65.6-100)  (38.6-100) (57.9-100)  (66.5-100)
65.9 89.4 98.1 737 94.4 97.5

012 (389-100)  (584-100) (77.8-100)  (44.7-100) (67.0-100)  (75.7-100)
006 737 944 99.5 80.5 975 99.0

(44.7-100)  (67.0-100)  (89.4-100)  (50.5-100)  (75.7-100)  (84.5-100)

One thousand virtual adult patients with normal renal function (CLcr>70 mL/min) were administered meropenem by 0.5 h infusion

at each regimen. * 95% prediction intervals were calculated by percentile method.
J. Infect. Chemother. 2011, 17, 831-841. Table 6 — 2
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Target attainment rate (%)

F£72. 4 MIC Ik 28 EEF 277§ PK-PD Bl 30%T>MIC) . #¢H#i1ER %179 PK-PD ¥
Al (50%T>MIC) 35 X OMEHRR MR &5 PK-PD B (75%T>MIC) O BEE R A A
LIXPR L7z (Figure 9), 0.5 BFEAGREIZ LD 0.5 g tid DG4 T, 2 pg/mL LA F O MIC % LB
FRE 30%T>MIC O HFEERERIT AL > 80%) Tdh-7= (Figure 9A), F7=HEHIE 50%T>MIC 1% 0.5
ug/mL LU MIC fEIZx LEfEZ 7~ L (Figure 9B) . 75%T>MIC TiZ 0.12 pug/mL 2L Ko MIC Bl 25k}
L CEMEIZERE L7 (Figure 9C), 0.5 FFELAGRMICERW T, #58% 05 gtid D 1 gtid ~HAEZHY
INU7=255A 4 pg/mL 0 MIC L5k LEERRE 30%T>MIC, 1 pg/mL ¢ MIC B 2%t L EERIE S0%T>MIC,
0.25 pg/mL O MIC B UHFERRE 75%T>MIC TO BIEERERIZTNZEH 60.0%70°5 91.7%., 68.4%7)>
5 89.9%., FBLN63.8%05 82.7%\Z EH- LT,

(A) 30%T>MIC (B) 50%T>MIC (C) 75%T>MIC
100- o
80- :
60- :
401 N
AN
. RS
06 12 25 5 1 2 4 8 16 32 06 12 25 5 1 2 4 8 16 32
MIC (ug/mL) MIC (ug/mL) MIC (ug/mL)

Figure 9 Probabilities of achieving bacteriostatic (target, 30% T>MIC), bactericidal (target, 50%T>MIC)
and clinical response (target, 75%T>MIC) exposure at various MICs for meropenem by various dosing

schedules: (A) 30 %T>MIC; (B) 50 %T>MIC; (C) 75 % T>MIC.
One thousand virtual patients with normal renal function (CLcg>70 mL/min) were simulated at each regimen.
J. Infect. Chemother. 2011, 17, 831-841. Figure 3 k&
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32 BEARFREICRT S PK-PD R 2 b—a

Bz 7RI IREICRTS D A Rk A BAEERE % Figure 10 (2779, E. coli, MSSA, 3 X U'BLNAR
%, BEZMEOE MIC=0.5pg/mL) JFIREZ/ V—7 L5 LT, 2Bk 5 50%T>MIC TD
FAZERCRIL, 0.5 gtid. O HE 0.5 R L7256 T 92.3%LL | Toh o 72 (Figure 10A) , Acinetobacter
spp. (7 "I Z—J&WE) . Bacteroides fiagilis ¥t (N7 T 0ATAT7Z VY AR, BEIP
aeruginosa (FIRE) 12535 50%T>MIC TO BAEERERIL, 0.5 gtid OFE-ET 0.5 REE L5
B TNEI88.5%, 84.8%, BL1060.1% TH -7~ (Figure10B), 0.5 FFRHLSHICHBW TR GE% 0.5
g tid 5 1 gtid B L2 g tid ~MEM LTS, 50%T>MIC TO BFREEZERERIZEIZEI 60.1%0 5
71.8%33 L OV80.6%( 2 F5H- L=,

* —u—
1004 e Jf e —.:t —.—.\.

e |
o 804
=
© i
€ 60
2 i E. Coli
c 1 @05 g t.i.d.
‘© 404 MSSA
E= ——-05¢g t.id. \
- 1 BLNAR ‘A
o =05 i
En 20- g tid.
®©
I—

0 T T T T T T T T T T

0 10 20 30 40 50 60 70 80 90 100

%T>MIC (%)
B)
100 1
e

80- N

60 Acinetovacter spp.

1 —he=05g tid.

—ﬁ—1gt.i.d.

Bacteroides fragile group
407 —m=05gtid.

Target attainment rate (%)

- =1 gt.id.
P. aeruginosa ()

201 —@=05gtid. e
== 1 g t.id. \.
=X=2 g t.id.

0

0 10 20 30 40 50 60 70 80 90 100
%T>MIC (%)

Figure 10 Target attainment rates for meropenem against various pathogens by 0.5-h infusion method.

(A) E. coli, MSSA, and BLNAR; (B) Acinetobacter spp., Bactervides fragilis group, and P, aeruginosa.
One thousand virtual patients with normal renal function (CLcr>70 mL/min) were simulated at each regimen.
J. Infect. Chemother. 2011, 17, 831-841. Figure 4 —HRikZ
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33. P aeruginosa \Zx3 5 ik - HEOS#E(L

P aeruginosa (FHIEE) 1269 D HEMIE 30%T>MIC O FAESERRIL, EH/BHAE (CLk=70 mL/
7)) AT HEEITBNTARASRLE tid TR LIEGAIT 77.5% (05 g, 0.5 KHEATE) . 86.6%

(1g. 0.5 BEEAIE) . 91.8% (1g. 2 MU . 934% (1g. 3 HFRELS) . B8X1V933% Qg 05
KAl Ch o7 (Figurell), EF7EHREZ AT HRBFITN T, AIRERHHDS 0.5 K6 3 I
MICIER L= & &, 1 g tid THRRIE S0%T>MIC T BFEERERIT 71.8%7°5 83.8%|C EH-Liz, 05
AR K5 2 g t1.d. TD 50%T>MIC BASERCRIL, IER 72 BEEZ A3 581281 5 2 KA
1 g tid 580 & DIZPTHL L=,

100 + 0.5 g t.id.

=O=0.5 h infusion

5 1g tid.

S 80 =@~ 0.5 h infusion

9 —a—1h

[ =2 h

€ 60 .. —&-3h

o

: N\, v

£ ‘o g t.i.d.

8 —/=0.5 h infusion

3 40+

-

& \o\.\

= 20- NG

0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

%T>MIC (%)

Figure 11 Target attainment rates for meropenem against P. aeruginosa in patients with various dosing
schedules of meropenem.

One thousand virtual patients with normal renal function (CLcr>70 mL/min) were simulated at each regimen.
J. Infect. Chemother: 2011, 17, 831-841. Figure 5 —HiekZs
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34.  fERID MIC B2 BN BEITHTH PK-PD &I 2 b—3 g

Z DRFHFRBRICIBO T, ARt 6 FEEOAERE)S 9 ADBE NS BEES I MIC JERH S E o7
7o, 209 NDEFEITK L PK-PD /N7 A—2ZH I LTz (Table12), ZDfER, 8 ADEENHH
Bl S AUTHIERRL X L CO%T>MIC 1 90% & W RE < 550 D 1 ¥R Staphylococeus epidermidis  (S.
epidermidis, 2527 R ERE) 12k L CIL309%% 7~k L7 (Table12),

Table 12 Relationships between PK-PD parameters and efficacies.

Subiect Infusion Isolates MIC %T>MIC  Deferve Bacteriological
! (h) (ug/mL) (%) -scence” efficacy
101 0.71 E. coli <0.06 100 No Eradicated
201 1.12 a -hemolytic Streptococcus <0.06 100 No Eradicated
803 1.07 Staphylococcus epidermidis 16 30.9 Yes Eradicated
817 1 Aerobic gram-positive rod 0.25 100 No Eradicated
1002 1.42 Staphylococcus epidermidis 1 100 No Eradicated
1005 0.96 E. coli <0.06 100 Yes Eradicated
1009 1.33 Staphylococcus epidermidis <0.06 95.9 No Unknown
1101 0.5 Streptococcus oralis <0.06 100 No Eradicated
1103 0.5 Coagulase-negative <0.06 100 No Eradicated
staphylococccus
2 Primary endpoint.
J. Infect. Chemother. 2011, 17, 831-841. Table 7
AR B

ABETIL, 5 1 BBV TRET L2 A B~ AORMEMFYEREMTIS LO'PK-PD X = L—/3
Vi BRNEE, D ORYMIE &3S DB ERBUE  (FN) BFEOT—ZIZHEH L, D%
PEAERT 5 Z LN TE, FN BEA~ORMEL G 5L - HEOMRASS Z LN TET,

A B AIARZAROR) 60%73BligiA 18 L CRPICHREIE S LD [39] 72D, A B SR LD E)
RE, T72bb 7 U T T A (CL) I13BEDOBHEREDO LT D [40, 411, AWFIEIZIIT D HAASE
BMEAFHPERIBUE (FN) FBE CORMERISMEREET L CH CLIZZ LT F=027 U7 A (CLw)
EBFEHT D Z LGN E 72D . HTOHE  (BNIZIIT D A B R AORMEMSERERIT) &b
—H T HRERTH -T2 [17, 22, 25, 36), 728, FMENITIT D A v~k AREMISENRERAT & L
TIFANEE G TITONZ 28 [17.25] & 727 MEE G CHhE S 7= 2 # [22,36] 23D,

ARIOFHTTIEMERID Ve ISHGEHOICHEREEL 52 5 Z EDRA LN RoTohy, EHRE L
Va2 lb— ML THDEZOEEINESL BYETEBIT D A 0 R LAOIRYEHREHERS I S A EDZ L &
IFIZRI U TH 7= (Figure7), F7-. ASRIOFEFIZLIFTOWME [22, 25, 36] Lixf7e0 ., HRIE Ve
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& DRRZET MHAAN T HEAANR S TH, BEOREIT Ve IZBHE L7207z, (KHEIT,
BRISHGIAE (LBM) SRR T 22, B COREI HRIEN OB T LE0EIA X K
Wb, R AL 0 BT AMAE L LBM ITEY, £/ A 0 _XRAONEMRE 1-427 % /) —v
1K) DOXRIELAFEIE-3.28 LA SN TEY [43] FKBMERNTATT D, 29 LIz A -~ Sr ADWH
(LA BB 5 &, BEIZRIT D LBM I Ve & B LTV 5 ATREMED B 0 IRERIE Ve & Y
(2R LTS ATREMED 8 Do AIFZE COMATIGEE C OB Flml It CEEA/FRmI S 36 mi &
39.67%) [17. 22] X0 HEAIE < 2540 LT CEYEEINE 593 %), mlind DA, Hemling s
P LBMAKEEGIIZSE) LoV M 29 7200, STEIOFERICB W TRE S Ve & OMOFERIA+
MR T ATREM B 5,

AR TIIHERETHLBHERE CLrDREZ) &7 U F AlIE#h S, MR ) 1220 Th
ZOE1: 1 E LTI UANIRESEDZ L THREWROEVEEB LI PKHEE Y I 21—
> % FElhin U TRORE Z 1 L3, S OICBHFORREEE T 2014 T4 [38] 25512,
EHEREL IER (CLer=70 mL/min) , #720E (70>CLer=50 mL/min) , F72IXHEEORE (50
mL/min>CLer=30mL/min) & 3 53 L ., HREEEZ A3 58 1281T 5, MIC D3 2 pg/mL 12575
FEE%T>MIC 1, 1g D tid. T 0.5 Kl L7ca, CENLOBIREE I FICIBNT 59.4%, 79.2%.
90.7% Cd»>7-= (Table 10), BEHERENME T L7 BE DN ER 2 BHREA A T 5 BE LV HiEV%T>MIC
ZoR LT-PREIE, BREEREE 247 2 A ICR W T A B SRk ADIMIEFIREE L~ id - < ) HKF
L7220 Th D, B, BHEEREE LA D BE TR B2 AT DHRE L0 b A 0 SR A0
RETHRE T 5, A _XRLAOBISCEITIE, CLr=10~25 mL/min O & 9 72 OBHEREREE D
FIZA B R LB EE TR OB G TR E LR TE R 620N 2 L VRENTEY
[15]. VBB A7 ¥ 2—)b & B IBHEREORLEE 26 U Gl 2 = L it S g, ARFE
ICEDEREIT I 2 b— g CORERIT, BEREVMEK T LB IZIIT D A n <" r AD ML - &I
DWT ORISR LTV D,

MIC = 8 ug/mL L FOHA, [FIU 1 BsEG-2EN T, 0.5 FFRELAEICE 505 g D qid. (Git1 B
720 2¢g 1% 0SHFRELEREICE D 1gdbid A HH2Y 2 g L0 HEWV%UT>MIC 27~ L7= (Table
1), AFERIT. 1 BH20 2 g DR E5ENTO05gqid 2’ 1 gbid LV G807 KEGELE L TREL
DIEPI L 720 1GH Z LR LTz,

2006 FEDORER Y —A T AL D & [13]. E. coli. MSSA, BLNAR 72 EO—HI72 IR BT
KT DA TANRAD MICy 1% 0.5 pgmL LLF & ST 5, W 7228 M 2 97 R IR 3 1
Acinetobacterspp. (7 h37 B —Jg@H) Tho72 MICo=1pgmL, 110K, Bacteroides fragilis #F

NI TaATATT VY ARE) MICo =2 pug/mL, 7188, BIOP aeruginosa GHIEF) MICy =
16 ug/mL, 322 %) 1T EDIRWVEIRE Th > 72, ARFFRIZIBUVTIE, EN BB IME:
HNZ T DB DR LONRIE Z4L TN 2D il E D —~A T AfER%Z PK-PD X = L—
va AER LT, FORE. E coli, MSSA, 35X T BLNAR {2k} LT 50%T>MIC % #rT 5729
D BEEERERIE, 05 gtid. % 0.5 RERELAGH L7285 C 95.2%L0 E & 5 5SR-S B 407z (Figure 10A) .

AMFFUZIRIT HPK-PD X 2 L—a VOFERIZE Y | AR AORERG®EE LT, E coli,
MSSA., FEXUBLNAR 72 & Oie HRIREIZH LT 0.5 g tid. 0.5 R suioR G088 E L2
EDVRENTZ, 0.5 RHESREIZE D 0.5 g tid 55T Acinetobacter spp. & Bacteroides fragilis H£1ZxF LT
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D AEEERCRIZZ N 88.5%F L 1N 84.8% Tdh - 7= (Figure 10B), 1> T, AMZED PK-PD 2 =
L—va ik, AR A 05g tid & 0.5 RS0 CRe G925 Z L 23, Acinetobacter spp.<°
Bacteroides fragilis #£D X 5 72 RS M2 R~ 3 IREEICR L TR TH 2 LGNNI o7z, —
7. P aeruginosa \Z%% % AFEEERLERIE, 0.5 g tid. 0.5 FFELSHE T 60.1% CTdh 7= (Figure 10B), 1 g
tid. 0.5 LA CIIRETER 2779 PK-PD BH5afE (50%T>MIC) @ BIFEERERIT. P aeruginosa \Z%¢
LT71.8%L 7o,

FORRRDARTIUZEWZEE @) . FREENZVZE (1gtid)., @WVEREE (884%) &
2D ENHLMNE IR oT, BlZIE, 1 gtidDEA, 0.5 BN D 4 B~ & Sii 2R3 5 2
& TATOD MIC fEIZHR L T%T>MIC 2MEK L7e, F72 4 pg/mL O MIC EIZx LT, IEH7eE AR
BT HHREOEE, %T>MIC (146.5% (Table1l) 715 724%FE THAK L7Z, A SR LD 55
1% P aeruginosa O & 9 72 ERGHIRSZAE DRV VEIRIE  (FFIT 2 pg/mL BL RO MIC EZ7~ ) DY
lgtid & 95, FLILAMFHZES 752 LN THD, FEEL OMZET, MilRHA LR S
52 EMA SR LI E i b DT OREETH S Z EdESI TS [12, 17, 20,
21, 35],

ARFFEUZ LY PD 7 —4 & U RIS A A B LTz BASERCR S AT 5 2 & T, BRI
BRI R ZEHO MIC X U CRERERRT R 21T 9 Z &N TE B2 01D, Lee B [22] OIS
THHANEEZ DM A BIE LT SRR ORI A T > TOD 0, A BSRADMHEEE -2 0%
— R AU NETIVTHHT L CND T2, TERFIHD A B SR AREN 2-a3 2 73— M A Y NET VOEE
(Z A TR O N URIREE IO MIC fEIZ% T 5% T>MIC [ ZFHl S ivh rTiEER 5, &
72, Tkawa & [31] OWE CILATERIDN 2 258 DMREF S TR0,

Ariano 5%, FN BFIZRBWTA BRXRADY%TSMIC 23 75%% 48 2 T2IREZ 80%DEFANENH 5 T
0D EWELTND 25, 2D Z & EEE 2 AR TIE, FN BE ORI A FHIi 2 72912 PK-
PD B & L CHIHUC 75%T>MIC 238 A U BARSGERCR 23 L7z, ZOfER, BRI ee2 a7
% FN [BF#1T 0.5 gti.d. T 0.5 Ieflaifiig U712, BEaME 75%T>MIC A 3Ehcd 2 72900 BIFEERERIT 0.12
pg/mL LR MIC BT L CEfEZ g (>80%) (Figure9C) Z L3N EeoTz, & HIZH&EMT
20, 025 ug/mL O MIC fEIZx LCIE63.8% (0.5gtid) 75 82.7% (1gtid) (ML, £
7oy 1 gtid 2 BRI, BRI 75%T>MIC T 0.5 pg/mL LL RO MIC st Lo HEEERcR

(>80%) % /RL7z, —HB FN B IIHERIE Y MIC %A DMEICHRE L TV D rTREER H 5
72, XU EWHER XUV E7213 K 0 ROATRFRDS FN BBV TH D LHEIS iz, BEFD
Ariano & [25] 1T K DHETIX, A AR LEEMEZ 7~ & ARE L7 O MIC B3 0.5 pg/mL D & X |
1 g tid OBHRFEARNEE 55 DOFE%T>MIC 1E 68% Tdh 0 . ABFFEOFER CEIHE : 81.5%., 95% T-H
X @ 49.1-100%.,) & FHIZERIT e ~T,

JFIRBEORIEDD 72 . 5D MIC A RIAZ: FN BE IS8 LT A B SR L0VER & 72 5 FL 2 3
EREOBLN THEEIT 5, —HRITFIR & 7 DB AN CRGSTNL 2N MR S 2\ K & SR RAE D
FETln LB A AL, JRIREDEIE SIVRWRTREMEDNE 2. Hivd, £DT-8, —RIEYGYED
& X LREA B R AT L DIRRDA RN EHER S D, BT BYSL & L CMAEF IR (Cerebrospinal
Fluid, CSF) H OO EE — RRHER LT T OFMIREHERS & 1350 5 2 L |G ST Y . CSF
F1 Cmax 1TEL | tp 1 XMIEF L RV E SRS [53], S BITHRIIARFTREZLFIRED @V MIC fE
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A USOSEIE. KOEOCHENRKEL 2D LEZHND, EHIZZ ) Liz FN BEIZA RO
DEZNEBZ Z DNDHOIE, FN BEITR LHIESE R 2 8YYE CRWEE 233 5 O, Hathom
D [42] 12X D& 30~50%DEF L7 A BPORIFERGYE Ch D LWV I HEDRDH Y | —IERGYE(R
FR%T>MIC (2 L DDA & HERSN D729 Th D, Hathom ©OHIERYGUZ LS FN BEOE
Bl AFED 1 g tid DR TIHFEBRIGE 4 HLINIZIEE 100 AD 95 5 40 NDIEFE (40%) THEEL
L [37]. PUESRIC L BIRFEDNAE R L oo T BEEMOFIE L —E L TRV . MR %O 5Y5
E ORGSR (Empiric Therapy) (Z3UWTHAMFEO PK-PD X = L—3 a3 UREFISFIAL S 5 &
EZz i,

JYLERIR Tl b EE e Z LI, EEOFRE A By NRICHIfI$2 2 & CTh b, FAMMERECH D
SRR RMER B-T 7 #~—F (Extended Spectrum - Lactamase, ESBL) FEAEEIZ LTl BIfE,
TINVISASR LRI EPFEE T H 5§ TAIDASC BYYEISRA A F 2014 [CHZR SR TS [5]
ESBL FEAE~D A R A2 X2 PK-PD fHf L3 Cloiist [44. 45, 46] 3%V . Moczygemba ©
[44] HMEt L7KIE T BSBL FEAREICR LT A kA (1811 g 8 REHRHIIR) 1% 40%T>MIC 25K
TN 0% ETHT- L OWEN G D, —J5. 77 UV ClE, ESBL FEAZ KGR & ESBL FEA: Klebsiella
spp.lZxf L C Kiffer & [46] 2RI L. A w_RA (111 g 8 REfHfERRE T 30 S0 MRk 5) @
40%fT>MIC (B CHUR L7 A o R AJRFEICEE 5K 40%T>MIC) #E5RIT 99.90% Th~7=, H
ACIL, ESBL EEAERIGEN R L C Nakamura & [45] 23t LizE 2 A, A~k (118500 mg 12
IRFEIRERR) 0 40%T>MIC DEERRERIE 99.60% L 72 o7z, LAbEEE LD EA TR AIONTIE ][]
FH1E: 500 mg~1 g C ESBL FEA BT LRSS IR S 105,

AT TSRS & LT BARARER CIIBIAE O MAHRER S 31 D EE: FERHMIEE & L, T ORER
I XIRIRBAAATS 4 BLIPIZESE 100 AD H 5 40 ADHEAE (40.0%) 2MFEALT- L s ShvCunz, £7-,
JFIK & 22 DRI DNFE SN2 9 AND 9B 2 ADMIREEAL  (22.2%) . BRIRFIFITHIERREL 7 o727 AD
BEZEI LT, BB D 473% (44193 NDIEE) THIDFED bl L OWETH o7z, EHIZZ
DEERABR I DA Tl AE 6 FEEOHIEERD 9 AOBRENSHEESHL (Table12) . 45
ITBERRCD A 0 R T D EE ML, MIC =16 pg/mL T D 1ED S. epidermidis (2527 K7 ER
) ZBRNTET LpgmL LUF L5 Sz, 8 BRIV IK LESE 32 F OIS, 1 BRITREE D Mg
DIRS-Z LI LV FHICE T RIEARIT89% (8/9) L OHWETH 7= (Table12), ZiLH DI
&S RIDFHT T HITIRIEET NV b ST LI2%T>MIC 1, 8 ADBE DD BB S AU 7 Ak
IZRFLT90%E D REL, D D 1KRD S. epidermidis 1ZxF L CiE309% CTdh-7- (Table12), AET
B0 o T TSR OJRIRIEE T Ariano & [25] 23S L7z FN BFE CTORRKE & KE D —E L T
Do Flo. T 9 ADBEFE T 75%T>MIC LA E & 72 DR 89% CTho 7o, REMFIE S4B
TOFTINTH o703, AIRERGE LTz PK-PD BlifE (75%T>MIC) (23815 % FASZERERI IR AR
DOEIEIZVGE LTz, RICEETE D ThRUWEE LRI 5 2 &R0, 75%T<MIC TG L7234 & Th
AR5 Z LRI LS, AWFIEC LV BRRSIR & PK-PD $5£% (% T>MIC) & DREFRE T LoWE
i S47R7 > 7 Ariano & [25] O#E L FHLL7- EHIZZ 5 EME SRR & OBRE THRMET 5
ZEMTE, £ LT FN BEOEFREEZAEE L T PK-PD BEERE L L CTHHIZ 75%T>MIC %3E
AT D AREMEZ R U BATERCR A SR D FEAIRE T D T N TET,

LU EE 2 BT, 85 1 BB TR LTz A Bk AORHERSRBIREf#TH L OVPK-PD X = L
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—a Uk, NEE. D ORGYIE & 1T DFEWELFHERBUE (FN) BBE 0T —2 AL, &
BERED L BB LI BT VAR CX 729 ZICEORSMEAHERT 5 Z &3 TE, FN B
~OEGEIR PGS - IEOMAEGD Z L3 TE Tz, 51T, FN BEOERSEN IS Al &
L T PK-PD BERR{EIZ 75%T>MIC A5 ET 5 &V ) B LUVEER AR T 5 2 LIS TE T,

36



F3E /NI ERIFEI BB T D IR TR S EE DV T RERE - HT AT~ DG

AHEAM R | IR C 582 -2 D BYSEDIIEMIRIETH U [5, 47, 48], 1RO IENLS &
BRI T LIE AL O D Z 2035 [48, 49], T D7=0JFKE Z[FE L MIC fEANHIBA 5 i
(CHURERED B S LD Z &3 < | IEREIR (Cerebrospinal Fluid, CSF) &4 233 2 BRI R
13 b BN D TR ~DORRERIRD I S LD [5. 48, 49],

ABARAT, HIEEMERERD %5 | Xk 9RO U CEMENSEGE S AL Qg s
NALRPHEIETH Y | NEOMEME (KRN $IEROIRFICERTHY 1 HEX 120 mgke &
GRS ST D [15], BROHA KT A4 2 Cld, MEMRIRR OV - LT omfE
(40 mgkgtid) DABSRRAFEIHEEEINLTND [5. 48]

A BRNRRXAZEET 23YERE (PK) - 3500 (PD) T s oI = L—1 3 35 Drusano (2
Lo TSI [11]. 2 B2 < OE T PK-PD FRIZ (%T>MIC) O EREEESRIVR STV D [12,
16-18, 20, 21, 23, 50], AMEMEBIRILE OSG, MAEHO A B R AR [12, 16-18, 20, 21, 23,
501 7215 CT7a< CSF D A SR AR [51-54] & TRk A 7o G- B0OTRERA THIS 5 2 &3
FETHD, ABRSRAISNEFITRNCEEET 5 PRARNREIEDENL L T\ A 72D, CSF RS
OUNTFHEF AR OB EERITE ATV BT L7230 (53, 54] 13203, NI RIEAE Z LT
DAMEEMERARA EE 1 TIT D CSF 1A m AR AJREHESI IO V2 PK-PD BRI T TUVRY Y,

ANEAMERAIRE I 0 | AR CIIRR 2 72 Bk 2 ihkEaRT - (Blood Brain Barrier, BBB) Di%
EPEREE D E VT2 ET D [55], iR —CSF—hMii 6 7B #pOFLIE CHECET 2D & D%
R [56] b0, ZhaBEz DL, 6 AEARNO/ NUBETR G S ITZ OARRE: BBB
ZIEE LT O ATREMED B D A B AR A TEGSN CIER A7~ 372, Ml N 352
BROIRIR 2 52T 72703 & E ORREE MW 07> GIERER A~ A B XR A0BH L WD 0 a5 2 &
DI E 72 7%, BEIZ Dagan & [57] 12 X o CRIBMREER O/ NRBFEITIBIT 2 A B _XR LD PK 7—
HITHE ST 28, PK-PD f#FTIX SN S AU Cuauy,

553 BCIE, fRbTRIS & L CENSN O/ NEHIBE MBI BB 1S3 DRI A m Sk AR A
W, MRS DGR Z 31T 5 SABRe 433 2 REEREEE 7 VT k4 L OVPK-PD FE%
MRt L. Bl CRL 7R ET VAR D Io O DEET 572,

EoH ik

1. AR BR O
11, B

Z DR TIEX A AR S DU NI CER S -k D 3 FEOS I FARGRRER TR b RE B &I
LT To7e, ARIZERT 2/ NEUBERROIFERE N AHERARER FEAEER 1) 132001 44 A7D
2002 4= 5 H OMIZESE Sz [27], 2 OERAERClE, EiRRERIE TRIOBRRZIF A 5 B G20,
AR, OORRN, B, ETTEHAEE) (C%EL, RN BLO R Lol BlG e AR L
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UCHEH LaHil Sz, 3B TIRFORMBE PRSI L 5 By (TEIR, HEEVEDR, . MeghE 72132
TEARE) L. 15 BEOY 1A% oflGafaRrRs LR LIS [27]

WM B/ N S a Bk FRAREER 2) 13, 1992 412 AD 5 1996 4 12 H ORI S ax st
7] - BER - EVEAL « A TRERRHmRER B & U C3E S [58), AR o> 1995 45 10 H i
FEEHA—7 R BRI IS E T S (RARRER3)  [58]. ZAUZL V. penicillin-resistant
Streptococcus pneumoniae (PRSP, <=3V UPERIRERE) (ZFHIBR G B DIEHFZ X —I2B0 T,
R ERBEMEREIREAR DO D AT A B XK A K DIFERIBEIM Tz, BERRER 2 BL03
TIE. BERAYIS L OWE FHISUS A TRIERE TR, TR T2 5~7 BIZRHl S vz, BERENR ORI
VKERBGYET2  (Infectious Disease Society of America, IDSA) HA K74 > [47] DA S, =

RAA v N 4 Bt [ () PRiiE7e TR, (i) BEORBIELZ LD IR, (i) EEOKREIEL TG
WL (iv) FELC] IS L CGHili S Ave, TBRRNTIRRDIRE & 722 DRI SR h o e a0
Fr—7 7l (RIS T 5~7 R L7k FRCEBEDSET LTV D56, BRI RIS
REL R2R &Nz, T DIED, BERZNEOFHTS L ORiska L, LIRTOMIFEiECEaR S Cng 27,
58], FMEFAVHROFHHE HIZBI LT, IDSA WA RTA AZHSE 4 B [() T, (i) THISR
IE, (i) FRfE. (iv) B8] IS8 L CGMilis vz [58),

B FA N IR 22 TFIE [60-63] (2> TRl S, 1k KON CSF Mz VTR & 72 %
HIBEDSBERIE SAL, 7 0 AMEAINEE 721TT 4 A7 PEBUEIZ Lo TA B AR LEE MBI 2
BRI T,

IS DIRATIZ AW SHER SN U2 BRERER I, 3T L R ESE LY GCP Offifl
FRNCHERLL . A= OMEERE R L > TGRSz, 2 TOREOMBlE - IHEER R
ADD TS DFFZE~DEINT AN TERIC L Y FEABE S,

12, e gidE

FENTRIGU TR 1~3 (S8R ST, HIBETEREEES £ 7o I fth DRk % 7B GYE A H 9 5/ NN D
BoNBET—4 @=251) & L7z (Table13) [27, 58], RHERSEIREATIS L OV CSF ~D 2
1R B O TIPSR BT DA ARG & U, oo — e 5 T SRy dhhe
DET MEEDOBICORER LTz, £72/NET—42 721 TIX CSF 2227 3— h A > b O 23808
RE/XT A—H BT L TRD Z ENTEolzizh, AR TITON-IEERABRICIS T D AE MR
EROMNBEE (=5) HOT—% [59] ZREMSYEREE T /L ORMEUZ DI Lz,

13, Au~xifk58

FARRER 1 TlL, AR AT 10mgkg (h=6), 20mgkg (n=36), F7=iX40mgkg (n=8) % 0.5
IRFEILA b CERIRPSR - ST, TRBRFESEERTIC & 0 B ORI D EIEE 3 5\ BRI U T
HREPNER SN2, BARHER2 3L O3 Tld, 40mgkgtid. 0.5 FFELAET =201) A SRAL0
Feh-&7- (Table 13), FRABGARRABACIE, 2 gtid. 0.5 BEILLEO ST A 0 R A0 Sz
[59],
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Table 13 Summary of three clinical studies used in the present population pharmacokinetic (PK)

analysis and time above minimum inhibitory concentration (T>MIC) simulation.

Mean + SD
Characteristics
Study 1 Study 2 Study 3
Patients (n) 50 129 72
Panqnts_ Wlth bacterial 5 129 7
menimgitis
Patlen‘gs for population PK 50 61 43
analysis
Patients with plasma and CSF
data 5 33 27
Patients without plasma data 0 9 4
Sex (n) (male : female) 30:20 79 :50 40:32
Body weight (kg): male 15.6+9.3 11.7£62 14.6+9.5
Body weight (kg): female 13.5+538 11.8+£12.6 11.0£53
Age (months) 424 +384 257+34.38 30.9+30.8
Min - Max 3-161 2-166 2-122
Serum creatinine (mg/dL) 0.30+0.12° 0.54£0.29° 0.54 £0.26°
S. agalactiae, S. pneumoniae,
S. pneumoniae, H. influenzae type b,
H. influenzae type b, N. meningitidis A,
Isolated pathogens . H. influenzae type e, N. meningitidis B,
) . H. influenzae . e
from CSF or blood in patients H. parainfuluenzae, N. meningitidis C
with bacterial meningitis N. meningitidis A,
N. meningitidis B,
N. meningitidis C,
Salmonella Group C
Number of isolated pathogens 49¢ 111° 49°
Clinical outcomes of patients with 5 79 3
bacterial meningitis (n)
Cured with no sequelae 5 36 17
Survival with mild sequelae 21 6
Survival with severe sequelae 20 9
Death 0 2 1
CSF sglmples for population PK 1 4 31
analysis (n)
Reference [27] [58] [58]

CSEF, cerebrospinal fluid; N. meningitidis, Neisseria meningitidis; H. influenzae, Haemophilus influenzae; H. parainfluenzae, Haemophilus
parainfluenzae; S. agalactiae, Streptococcus agalactiae; S. pneumoniae, Streptococcus pneumonia; SD, standard deviation. *n=49,°n=
119, °n= 68, ¢ Including unknown pathogen (n=16), ¢ Meropenem treatment group.

Int. J. Antimicrob. Agents 2019, 54, 292-300. Table 1

39



14.  flBhERE
PIRHIRIEBRIAATIR D AT v A NEEE LT, MBEMRIRR 28 O & To/NRIC, 1RRBIERIT T
DO 4 [, 6 R 0.15 mgkg DFETT 4 A & U 3 EIRINEBE G- Sz [27, 58],

1.5, MJRIRIAEREL, CSF fAEEs L OV D OERIF 7L

ABASKLZ 3 BIPL ERIER S LTtk IREERIE O 7= DI iifkiAds L O CSF A BRI S,
FREUT A B~ R AR E 723 T4 [27, 58, 59]. & DL T 6.5 R £ C [27. 58] 14T
v, CSF WMuRITBEREZEANC L 0 3 bz, MERIRIZA~ U > F N U 7 A% 54T % Becton-
Dickinson Vacutainer 7=—=" (B-D#6480) ~~, CSF #ifAiX Sarstedt =—=7" (#60.546) (ZUUE S
Tt LB Z-20°C TS ST E CRAF S, TRIRRAN, T, B L OVERESE TIRICE SR
M3 LOFRRA ] OMR bR SN 27, 58, 59

1.6,  MAEFE L UVCSF H A B~k AJRFEHIE

AARD/NRBHEED BB IMSEF R LOVCSF 10D A 0 ~SR AJEEE L, FDA A K74 > [28] 12
P TNYF—v 3 Sz HPLC IETRIE Sz, bV NERE S LOH RO ANEE D HIFH
7o 48RS L OV CSF R A B~ r AR 4 FREO HARD/NREFE LAk, Y 7 — a EAOTE
THIE ST,

2. REERERYEhREfART
2.1, RHEMET LOREEE

FHERSKEIEARITE L OET VN T —v a3 Ud, IRIRASIRET ) v /Ol Da Ea
—% 7 h 7 =7 NONMEM (fZF5EE, /3—3 273, ICON Development Solutions, K[E) [29] %
FWT, FDA BEXWEMA 71 KT A 2 [2, 3] IZHEo T To7e, 222731 7 —I|Z1 Intel* Visual Fortran
Composer XE 2013 (Intel #1:, >KE) ZfH L7z, 7Zeds, /NUEET —Z 720 COBEDREECH -7
TeOBIERIMNEE T — 2 BOFE L. LUFDRT > 7 CREEHEEYEIREET L 25 LTz,

AT w71

/N TORE [35] &b LI, MAAREHEROTT /UBEUIIIARS 0 RIEA) Ko 2-22
=R A FET ARG, M 3— A MIBIT 5 4 DD PK /X7 A =% (CL, Ve, Q. B
KU Vp) ORMEFMAE L 26D/ 3T A =2 OFZRANAGONDHMAZ & OREER AT, 22T
(AT AN= 7 — & & U CRIRRER 13 TS SV NEBE G 78 A DI A v~k LR
AWz, SHICRAEE 5 A3D PK /37 A—4% (CL. Ve, Q. BLUVp) & IMAEH A 202
TEFESERIME & BER [50] THIWBI TS 2-a20 78— h A M BT /UIRHT ORER A A\ CREBRI A
ZHEFIEIC X 0 1572,

AT T2
HIEEPEREE PR L7283 D CSF 7—4 L AT v 7 | THRLITA % DI PK /X7 A—4 L %
FAWT, AT~ LR AD CSF THREZTEFT D 3-2 73— b AV hETVEFTZIHESE LT (Figure 12)
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AT — 2 & » MZMEBIDOIMSE PK /37 A—2 % AJ) L, CSF 2> 73— R 2 MZBAG3 53X
T A= ERH U, 2B, T —2 M3 Dot BEDEAIL, 2 O—RERE L REENTY
IRT A=A LR SNAD MSEPK /3T A —H ZE0 YT, f#HTEHHRIL CSF 2o 73— k2 MR
T5HPK/RT A—ZDIEL725 19 NONMEM D= ha—/L7 7 A )L E T L 3— kX kT
BE9°% PK /3T A=y EHE LT,

Figure 12 Compartment model for PK analysis
I Kso=CLou/Vesr of cerebrospinal fluid (CSF) distribution.

CL: total body clearance; V: volume of distribution for central

C S F compartment; Vp: volume of distribution for peripheral

compartment; Vcsr: volume of distribution for CSF compartment;

VCSF ki3: first-order inter-compartmental transfer rate constant; kio and

3 kso: first-order rate constant. Q indicates the inter-compartmental

Kis clearance between Ve and V. CLaow indicates CSF flow clearance
setto 0.021 (L/h) [64].

Ce ntral Q Pe ri phera| The method selected was first-order conditional estimation with

B — vV interaction. An exponential model was selected for the inter-

individual and intra-individual variabilities. Elimination from the

central compartment and inter-compartmental distribution were

l k1 0=C L /Vc modelled as first-order processes.

Int. J. Antimicrob. Agents 2019, 54, 292-300. Figure 1

c < VP

AT Tl CSF 226 A B _XR LN 2B 2 [ - fi P rUBLR DI 272012, €7
JUEREIR 7 V77 A (Cliow) &V /RTA—HZEANL, ZOfIL 0021 Lh & L7 [64), =
NAEEA LBl & LT, CSF DM~ O RIUIEREL Z 20 Tidie< . < HIERLE 7213 MOH
RAMEBRZ AT L CEEZ D [55]. Z OB IR MAE RISk LRI NS WZ &b 5, DFE Y =
L= R AL R INBDISEEEIZEL CSE a7 8— R AV b3 I o< Y ERLAZEIST
ATRRLNHIT D EEZ, CSF 73— b AL B A TSR LNEFEEAT S L9 HEE ST
BRAIC 72507 C0.021 Lh ERRE LT [64]

CSF 212/ — R A REAERLT D PK /T A—H2 & L CEDAREFE (Vesp), PR 73—k A
R385 CSF @i/ 3— b A2 hAOBERREER (ki) . BEOENOITRE 2 8B4 HE LT,
BAKTT VARG DT, EBOER R EIE 2 E TO®RE L [FERIZITV [35, 50), NONMEM
TEBHNDS OBIEDZEAL., 3 L OVEMIFREH DV NTRBIAANC 72 & & OZSHEOBLE DIRAIIIC

Rt L7,

22, ETAANTF =g

RN SN R RSEIREE T L OZSMEE, RET VN 3-a 73— b AL MET /L L1
ThH Y T =2 L TG LR WGEDR S H 78, Leave-one-out 7 B AN F— 3 C
KoM L7= [2], Leave-one-out 7 2 ANYF— g Eid, b EDENTT —4 1y v 1 #i9
OESNLTeT — 5y NEIEFEERL L, ENENDT —Z DWW TRIEET VA FWTURIE
B, TXNTCOEET —F 2 HWTEKET N L HIRT 5 55 Th 5, AWFSE CIIitTIgeE 2
83 N UNREHE 78 N ABE S N) ThHhHd, Bit83ty hormanNy F—va o7 —
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Sy MR LTz, KUWET—F 1y NNOPERERIT 82 N&72D, PK /T A—Z AT 83 #i
OWHAE (XT A=) B e 1 OEETT M X DINHE S 2L U=, FEies S 21—
¥ a KT D EAEET VO Visual Predictive Check (VPC) TfT->72 [3],

3. PKPDYI=l—igy

PK-PD 3 = L—¥ g ATHWEIMEET 3 DU NE CSF HID A -3k LR — IRFREHERS S REE 7
Hr & BEE 2 DT — 2 D555 PK /37 A—2 iz AWT Tl LTz, ERREECOMAR N EE
IZBIT HMEFIS L ONCSF P A BRRARELZEL T HNAR Y 2 b—ra AR RBESET, 7
B AR ADZ XY FEERITIMSEH TIIIERITIRS 24% [65]) . CSF FCIIE 3720 2o,
T>MIC ZHEET DEITITERE L e o7,

BEPRRAER 1 36 JON2 12V CRifilFIe 205 | &kl Z 3l S RIE S a7/ NRIEE 36 AITdsu T, CSF
A B AR ANREHERS 2 HEE T HBEO ML - iR E L TET 40 mgkg tid. 0.5 RFELEZ18E LT,
F7-. Ao SR AOMEE R FiRfE (areaunderthe curve, AUC) %, EFREEICEKIT GG

QL) TOfEE LT, valb— b LEREMENOHE LT

PK-PD fEHTIZ B Tl 0.06~2 pg/mL O 6 FEEED MIC {5 T PK-PD FafE (50%T>MIC) B
R [12]%. 8 BRI 5-C 20, 40 3510080 mgkg D 3 HETHEE L7-, AililiX 05, 2 /-
(T4 WD 318D A50E LT, S BT, BIREERE (PRSP, Paeruginosa (FHIRES) . 35 KL UVBLNAR

B-T 7 Z~—PRMET L LY UitthA v 7 E)) ISR LT, b & OISR —
A D MIC EIZHEASOTEARAINC 1,000 Bk I 2 L—3 3 > L, EEAIZ PK #6518 S -a e TR
AR ZAHERE L7z, MIC 43013 2012 RIS ST —~of T U AT =2 2 LT- [14],

5 3HT AR

L TS

Table 13 [ZABIZEZ I 1T IR O RAGHA R, FIE + FHERE L U CHHER 30.6+344 7
H. KE 124 £ 7.6 kg D/ 154 A BAFHNT=T— X HfRTRIZRE Uiz, MEMERERE OEBE D
FHEAIINTIL CSF o 7V AL, ORGSEDBE D BIMEEY o 7 OB AT LTz,
BRI A L 7o MIBE PRI O NS 5 AT 60.6 £ 159 7%, {AHIT 568 +184kg T
ol

2. RHEFISEBIRERET
2.1. BTV

141 NO/NREE B OEFT 207 KR oM (1 485 H7-0 1~4 R, Table13) L5
ANDFENBE LD 14 B OE (1 g 70 2~3 BRR) 2 REENSREhEfT I L7,
M, CSF A B R AREE CEAME + R 13202410287 £29.1 pgmL B8 LT 1.82+£2.7
ug/mL T o7z, CSF a1/ 3— K A2 NEEA LTH LWET VAT 572012, 78 AO/NREE
INBIF I 84 15D CSF Ho 7L (1 & HT-0 1~4 B4, Table 13) 315 AORAHEE )
5 14 R CSF 7L (1 RE 7= 2~3 BER D 7L [59]) & vz,
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BETT IR 537 A =2 HEE % Table 14 (R Uiz, HZEE L U CAEMOFEZ L= L%
— F AL R CSF o 73— b AV bOBERE TR (ki) (KA AGL (Table14), £72 CL B X
O ks ~MEARIZASE) 2 55 GRAET T LV AN =TT UNERIETET IV E 72577, Vesk. Cliow (ZAEHR
DEZEN D DD ERGET LT2D, MG IUEE TR BRI R TII o7,

Table 14  Final estimates of population pharmacokinetic (PK) parameters.

Parameters Final estimates
Mean + SE
CL (L/h) = O x WT * exp(nct) Ocr=0.526 + 0.0256
Ve (L) =0 x WT Oy.=0.292 +0.0248
QML/h)=0pxWT 6p=0.114+0.0353
Vo (L) =06, xWT 6y, =0.108 £0.0207
Vese (L) = Oresr Oyesr=0.120+0.100

03=0.534+0.134
ki3 (/h) = H/d 3 /1000 x (AGE/ 14) OAGE e)@(ﬂkn)
Oi6e=-0.589+0.118

CLfﬂow (L/h) = 0021 -

k3o (/h) = CLiiow / Vst l

CSF/plasma AUC ratio (124 kg andOa;;g 0.6 months)
Inter-individual variability Mean + SE CV (%)
oct’ 0.0389+0.0154 19.9
o3 1.64+0.326 204
Intra-individual variability Mean + SE CV (%)
Y =F x exp(e)
o for plasma 0.274+0.0390 56.1
o*for CSF 0.140 +0.0267 38.8

WT: body weight; CL.: total body clearance; V.: volume of distribution for central compartment; Q: inter-compartmental clearance between Ve
and Vp; Vp, volume of distribution for peripheral compartment; Vcsr: volume of distribution for CSF compartment; ki3: first-order inter-
compartmental transfer rate constant; kso: first-order rate constant; CLgow: CSF flow clearance; CSF/plasma AUC ratio: CSF/plasma ratio of the
area under the meropenem concentration curve estimated as population mean at body weight of 12.4 kg and age of 30.6 months with the final
population PK model; Y: observed meropenem concentration; F: individual predicted meropenem concentration. Due to the complexity of the
model, the validity of the final population PK model was confirmed by leave-one-out cross validation.

Int. J. Antimicrob. Agents 2019, 54, 292-300. Table 2

22, ET NN T — g
FEEL U T- RHE SR ENRE T T /L D 2241 % Leave-one-out A372/31 5—3 3 > & Visual Predictive
Check (VPC) 12X » THER LT=, Leave-one-out 3275\ 5 — g L OfER, N F—r g 05 —4 &
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v RMINBHEE SN2 3 DD/ T A—% (O vesee 1,000X 0430 BEDNO0 ace) 1L, BEETIUTBIT S
RHEFPEHEITVME CH -T2, $D 1 DOT—X v MBITREERIEAHED 23 % (0.120) &7
% 0 vese WEHISITZ, oD/ 3T A —Z [ IREREEOL35% AN Th o7, ZOT7—F & v k)
BN SNIZBE T — 2 R LI L 2A, KEEENOIRE 8 Rif#lt: £ T < 53103 % 3 REmRo
CSF TREET — 2 3 E £, W T b HIEEV RS Th 5 Z L 3R T & 7, 7272 LEERHIIZIE Vese
D323 fEIZHEIN L T CSF D A B~ R A AUC IR E 2250 8% 5219 CSF HOE—27 L v 7D
REHSOTNNDT 2720 THY . ZOBELZHTILES Lien o7,

VPC |2 L %5554 Figure 13 (2759, B SHU72 CSF 1A Ak AEEEDIE & A 2 1E 95% FRIKTEINIC
S L. E MR A m AR AREE B IHE 95% TRIKEIPIC /A LT, ERGER 2 & 3 M ofonior—
Z OHIIFREPMN1T 5 S D b - 7= (Figure 13A) H OO, BANNITTT /MIERIEE L < L,
5N RHEMNESRYEEORIECE T L L | ZIUTESL A B SR ADMIFEFI LY CSF HEHER T,
T>MIC DOF R FHNT BT & LT,

(A) Plasma (B) CSF
Study 1 40 mg/kg t.i.d.

1000+ [0 10 mgkgtid. 10004 A Study 1
- O 20mgkgtid A Studies 2, 3
%." A A 40mgkgtid. o ’
£ 100 3¢l _ > 100 4
= Studies 2, 3 S
g A 40mgkgtid. =
@ 10 5 9]
- O
f= £
§ 11 S
g g
= |5 A
o 0.1 8 0.1
8 | “~ g A
8 \\\ O A A _____

0.014 S 0.01+

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Time after dosing (h) Time after dosing (h)

Figure 13 Observed meropenem concentrations and 95% prediction intervals after multiple

administrations to paediatric patients.

(A) Plasma concentrations (207 observations), and (B) CSF concentrations (84 observations).

The plotted symbols represent measured values. The measured plasma concentrations at 10 mg/kg (open squares) and 20 mg/kg (open circles)
are shown adjusted to 40 mg/kg (double open triangles in Study 1 and open triangles in Studies 2, 3) by multiplying by 4 and 2, respectively.
The measured CSF concentrations at 40 mg/kg are shown as double filled triangles in Study 1 and filled triangles in Studies 2, 3. The solid line
indicates the population mean concentration profile at 40 mg/kg t.i.d. by 0.5-hour infusion. The broken lines indicate the 2.5th and 97.5th
percentiles of the simulated concentrations of 1,000 virtual patients, based on the population pharmacokinetic model developed. The ages of
virtual patients were simulated by generating logarithmic ages in a uniform distribution, taking into consideration the distribution of observed
age and the range of 3 - 120 months in the analysis population. The body weights of virtual patients were generated at random using an equation,
log(WT)=0.3472xlog(Age)t1.3462+n, with 1 having a standard deviation of 0.1783, which was obtained by analysis of the observed
correlation in the analysis population.

Int. J. Antimicrob. Agents 2019, 54,292-300. Figure 2 —HPciZ%
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3. PKPDYI=l—igy
3.1 flix DORESOMICIEIZHTHPKPD v 2 b—v 3

Table 15 |2, CSF 1 A A0 AR TR L72 918 Y OFESLIFETD 0.06~2 pg/mL O 6 FEEHD MIC
% g JRRE Ok U TR L7z, CSF 2381 % BASEREEDOHRR{E & LT 50%T>MIC(CSF) OfE
9, 20 mgkg tid. % 0.5 RFFLATE TR L7236, 0.06 pg/mL O MIC % 7~ 3 IR 25 LTl
O EEERR (>80%) Ao L7z, 0.5 FFRELSIE T 20 mg/kg tid. 7 5 40 mekg tid ~FHEZHINT 2
&L BAEERER (B2 0E, MIC E7S 0.12 pg/mL OFFE) 13 73.2%0°5 86.4%\C E5- LT, AR %
FLTH BT 4w, BAEEREE (754%) ~TEDNDIRDNT LAVRENTZ,

Table 15 Target attainment rates at bactericidal [ 50% time above minimum inhibitory concentration

(50%T>MIC) ] exposure of meropenem in cerebrospinal fluid for various MICs at various paediatric

dosing regimens.
Infusion duration (h)
MIC ; : .
(ug/ml) 20 mg/kg t.i.d. 40 mg/kg t.id. 80 mg/kg t.i.d.
2 4 0.5 2 4 0.5 2 4
2 7.8 7.8 6.7 18.5 17.3 16.3 36.0 32.7 319
1 18.5 17.3 16.3 36.0 327 319 523 53.7 54.0
0.5 36.0 32.7 319 523 53.7 54.0 724 72.7 74.6
0.25 523 53.7 54.0 724 72.7 74.6 85.7 85.9 89.1
0.12 732 73.5 754 86.4 86.6 90.0 94.2 94.5 96.3
0.06 86.4 86.6 90.0 94.2 94.5 96.3 98.3 98.2 98.9
Simulation: 1,000 virtual paediatric patients.
2 Off-label dose.

Int. J. Antimicrob. Agents 2019, 54, 292-300. Table 3 —HCZ

3.2. PRSP, ##EE. BILUBLNAR [Z%9 % PK-PD v 2 L— 3

Figure 14 |2, IfAEHH35 LOVCSF H A SR ARFEIZHAW T LIV, BRI IR S5 PK-
PD FHFRfE (S0%T>MIC) O BESERCERIIKR3 2 iR O 282777, PRSP 35 L USKIEEICBI L C
MAEFIZ BT 2 BAEERROERE L LD 50%T>MIC(plasma) |34FH AR & Clri i 25 <
T 52 & TUEES Iz, — 77, 50%T>MIC(CSF) BAFERCRILARRTEZ R LTHHE W ELET,
BehEBEEZm<THI L CHEERRKN LA L (Figure 14, Table 15) , BLNAR O34,
50%T>MIC(plasma) F 2RI T4 T OSRMT 95%LA BICEE L7, ZiUE 50%T>MIC DAL,
SRR A2 R L7e < CThmWO BEERR (K 80%) L7252 & 2845, —J7 50%T>MIC(CSF)
I LTI 2 AR L7235 A Clde< . 20 mgkg tid. 5 40 mgkg tid~& FEZHINSE-85410%
BN 5 L7= (Figure 14C)
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(A) 50%T>MIC against PRSP (B) 50%T>MIC against P, aeruginosa (C) 50%T>MIC against BLNAR

—~100- 1001 1001 ?67@ A VA
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Q
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@
% 40f o—9g—0—0 o 40+ 40p
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2 020mghkgtid. A i
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05 1 2 3 4 05 1 2 3 4 05 1 2 3 4
Infusion duration (h) Infusion duration (h) Infusion duration (h)

Figure 14 Probabilities of achieving the target based on paediatric plasma or cerebrospinal fluid (CSF) concentrations of meropenem with three strains.

(A) 50%T>MIC against PRSP, (B) 50%T>MIC against P. aeruginosa, (C) 50%T>MIC against BLNAR. The infusion durations for simulation were 0.5, 1, 2, 3, and 4 h at 20 mg/kg t.i.d. (open circles for plasma and
filled circles for CSF) and 40 mg/kg t.i.d. (open triangles for plasma and filled triangles for CSF) (A) to (C). Virtual patients (n= 2,000) were simulated by the same method as those in Figure 13. Target attainment rates
with the following pathogens were estimated using the MIC (ug/mL) distribution data for meropenem with clinically isolated strains reported in 2012 [14]: PRSP (MICso=MICo=0.5), P. aeruginosa MICso= 1;
MICw = 16), and BLNAR (MICso=MICo = 0.25). PRSP and BLNAR were selected as common bacterial pathogens in patients with bacterial meningitis [S. 48. 49]. P, aeruginosa was selected as a representative
example commonly associated with more severe infections.

Int. J. Antimicrob. Agents. 2019, 54, 292-300. Figure 3 —¥HBchZs
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33, fERID MIC B35 BB T H PK-PD &I 2 b—3a

BRARRAER 1 B L ON2 12V T, BRASRDS TH%h) Z2os LIoNRBED 5 5 36 A bR 25|
R Z IR O MIC fE (0.008~0.08 pg/mL) 2335V TVN D, & 2 TAMIFE THEEE L7 PK-PD FHE
Z FHUN CSF 1 A 0~k WEE O TS 2 FIH L C%T>MIC(CSF)Z 3t L= L Z A, 753% (h=1) .
82.6% (=1), BILV100% (=34) TH-T-,

4, ARAD CSF ~DBH
TG & LT BB T, 1RIROBIARIERT E 72 1XBRAAIE%IZ CSF o> AIfMER (white blood cell,

WBC) £, 7 /Va—ZBLUMS /7 B ORI DAz [27. 59, £ Z T CSF DA 1
A AUC ZIBERIICISIT D CSF s v /X7 B WBC #, BIUN /b a—RAREIZX LT
7ay hL, IHIZABARA AUC O CSHIMAE & 72— A0 CSFAMAEIZR LT 7 ey R L
7= (Figure 15), ZOFER, WTHOBARRIZIW T HMEMERER O/ NEEF 28T 5 CSF 1A 1
AR AUC BEORA BAR A AUC O CSFAMELLIE, 6 7 H A0 B8 O AR DOEE LV
REVMEZIR LTZAN, CSF 2 /™7 B, WBC 2, £7213 770 21— ZPREEIZ B U CARlnREH]
DO ZTIR biVien o7, 72, CSF A r~RA AUC & RS (RRRTCIIT 5 CSF H
Wz B RE, WBCHL, BLOV /L a—XRE) (Figure15A~C) & OMICHIRERBIHRITA O
ot — 5. AR AUC O CSFAMSER & 770 21— 2D CSE/AMSERIZ 331T 2 el s s il
EEEFRRAEEOE Z LI XA LTt REICE W e L= & 2 A, MIEERRER 2655 L5kbh
% B350 CSFAAET 7 v a—2 k. (b <04, Figure15D) TO A B~ R AD AUC HUIFAEZELZ R L
72 (p=003), 7. 6 HEARMOETOBETHERE ChH -7,
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Figure 15 Scatter plots of meropenem AUC in CSF vs. clinical laboratory data in CSF in paediatric

patients with bacterial meningitis.

(A) Meropenem AUC vs. total protein concentrations (n=72), (B) Meropenem AUC vs. WBC counts (n=68), (C) Meropenem AUC vs.
glucose concentrations (n = 59), (D) Meropenem AUC ratio (CSF/plasma) vs. glucose ratio (CSF/plasma) (n = 47). Meropenem AUC values for
each patient in this study were estimated as post hoc values based on the observed data with the final population PK model [meropenem in CSF
for (A) to (D), and meropenem in plasma for (D)]. Meropenem data were obtained at steady state from paediatric patients with bacterial meningitis
aged 3 to 127 months. Open triangles, open circles, and filled circles indicate the data for patients equal or older than 5-years old, the data for
patients younger than 5-years old and equal or older than 6-months old, and the data for patients younger than 6-months old, respectively. Broken
lines indicate the thresholds for bacterial meningitis (>220 mg/dL total protein, 1,000 to 5,000 /mm? WBC, <40 mg/dL glucose in CSF, and <0.4

glucose ratio [49]).
Int. J. Antimicrob. Agents. 2019, 54, 292-300. Figure 4
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93 L, M DSORGB D A v~k AOSENRERRAT T2 Mt L, #h)7et
TNERGFDHIDOTFIREEEST HT 5L &bl TORGEEEITo72, et s L TENS /N
BRI BB T30 D I BEIR T A B <R AJREEZ VY, PK-PD 2R = bL— 5 A2 Ko Thcire
P 5551« EOMRESD Z ENTE, A TSR AIIEFIHENI G5 & ) RYWE 7B
DIEFEEDHENL L TN D T8, IRABERE 126 LT TH A Tsumura 5 [53] 3L N Lodise & [54] 7>
DGR R A FHEA) SR M U 727 — & % FAV T PK-PD T & 56 L 7= s 3 8 5, L L7
25 O FERRTHEBENLSIIE A & LT DB MRS NRBE 25 b L, E-BIEDIRRED; &
[FRRICT 2 2 OMBNEE T D7 — % % AT PK-PD fRITFSEAAT S 7o DITAIIED WD T
ThD,

RETIX, BLTfRNTE T VAT DD E TR G OM A E TR L, AIbGERRBROR
BT YA b O DOBIRRER TIIA B R ARET — 2 D+3IG bR T2, Ait4 O
DEFARGAER T — 2 206 LTIV, £0 5 HAIEMERIRA NSRS TIL, 1 RIHE2g L/NREE L
TR DGR THoT20, FGAPEER 200k UC b B h i — R L) N & B
TR L S TWD Z ED BRI NS Z SITFTRE &I Lo, SEBROMTRE R O IRIE R 78
HOMPMELI, AL THERT 1 VA BIE LT ECOT—Z OFEAET VO LRI AlRE R
ZEEFIE LTURT Z ENTEIZ, SEIOFET MBZEEME T, B =27 — b A2 MR L72 PK
IRT A =B OHEE BRBRTZDN, Z O TR FOMEDBER =1 73— b A ' N OSARRFEDSER 71
IZEZRED (OWTHILBERAT — 4 OSSR C Tsumura 513 89.5L[53] . Lodise HI1E82L[54]) =
EMBETNOWRZ R, A CIIfES: ORI B S I DR s V77 AL
/37 A—4 (0021 L/, Figure 12) ZHi7I3EATHZ & THEK L/ N~— R A RELTA A=Y
LT WKRE XOSMAAFE (01201, Table14) #1525 2 LN TETZ,

WA BOMRFTCIE, /NREOREIIAFH & AR 2 7o REZ IO 0 1T & & LTV,
ZDEFETIMIZEY | Vess & Clpow PMAREIZHAIT 5 Z EDVRB SIS, FREAIAB P A IR U
T ks D LB L TWL BETF AR T 57D ) BNEGITHR S N TWET U R D L&
R HIIZTD, ks DI AL D BT VAR LT,

HIEEMEREES D 78 ND/NEBEDSIE B2 CSF PR 5D & BRI B et 2 9206 L 7=
&2 A, CSFH A BARAD Cmax [THEAMNAXL | tp (XMIFFIREDTE LD b RENZ ERHS
m&7po7- (Figure13), CSF H1A B AR AJREBHIEL [ (CSF FREEZ L5 AUC) / (MAEHREEZ
X5 AUC) | ORMEMIFEIT 0.146 EHEE SHL7- (Table 14),

HHIEEMEBEIRA FBE D AT A 1~ R AREEIERARGAER 1| 22D ORI 5 TRIZRAF Ch o7
25, BRRERER 2 36 O3 b O FENELT T2 TIN5 CTd 5 Z & 73 Visual Predictive Check  (VPC)
WZXvRENT: (Figure13A), ZOJFEKE LTIE, BRRER 2 38 L83 O—EDEE ORI EE T
TEERMAR T ORI T /NT o A LN Tohfx IREEDNEZTER T, TR R E < Z88) L7 vlhett:
WEZDID, FHEM/ ST A—2 [ 3IARFFRUCIT DIET A o) AREORERN (55 EEEE
A 56.1% & 720 . LIRNTHE SIE (32.0%) K0 KREWZ EHH 202 E3fiERsD [35],

A BASRADMIEFREEI LS 2 E TOMR T, BV A a9 5= HEaHEET 5
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FEORD ISR A RS 5 2 & OF RS ShTnd (11, 12, 17, 18, 20, 21, 23, 35,
501, LnUL7p2s s, Myl — BRI C e — 2L b7 7l & ORI TEN/NE AR
CSF s — RS OFPRIL, ARSI L C OB T2 Z &3 o Telzdd, R
TR A AE R L Ch PK-PD FRRRE [S0%T>MIC(CSF)] O BAESERRITHIN Lo 7, — T T 55
DMEIT 5 & AR ERIRA L L7z (Table 15, Figure14) Z &705, EWVEERRER (550%) L72512
%, R A IR 75 2 & T%T>MIC(plasma) (IR E <72V HRhTHLH—F, %T>MIC(CSF) ~&
ZORIIHIRF SN ERHB N E TroTe, DT, BEIER A5 X 29l & 1T IERILRIC,
ABARRAOFEAE « HEZRET AL, RNOBYLSAL (IAEFH72207> CSF Hiledhy) %%
T 5 Z ENNEEE OEIRNPARIORIZ L W 1F67-,

BEFEOMWE [53. 54] ClIBEiR= 73—k A > b TO PK-PD FRAED & DI 100%T>MIC 23
STV, IR Lo & 2AZIUDH ORIl E 72 5HAE [55] TIXA B ATIER<E T b
V7Y (87 7nARD R ISR LHES L TORNZ &bl EHICA RN
RLDED 18I ARELRITE T 7 AR Y SR LD IR [11] Z & &, 50%T>MIC TR
TERZ R 2 0N [11, 12] S Q0D 2 & & E 2, AWFFETIE 100%T>MIC ZHqafi s LizH
PR A G Lo Tz, RIS 100%T>MIC %92 BAEEaceR 2 R H T huIZ oMl = L
KO BTN HATSRRLAONINBZ LNWEWIHIRE G252 L LD, ARREICIRINOLDZ &%
ERE U THERT A o) AREE T2 BASERESFHRO72 D0 PK-PD B S LT 50%T>MIC O
BRI, ZDZ LITHERD A 0~ LD CIIBE STV -T2 2 & Th Y AN
INETORENGER LR EEZ BN,

PR 1 ~3 IZRB W TR @Y (97~100%) & & MBS (97~100%) 3@ &1
ARIDOVI a2 b—ra URERE B L TEBY, mARERK @omgkgtid) OEFEMEZTREL TS,
B OWFIETHM ST D K 91T, MIEEMERIEI: O/ NI 23U C RAFRIRERE R A2 5 72
D A TSR AT D PK-PD FEEED FAEEIZ SOV T ORI T B 0 23720 [51, 52], AWFFET
D 36 NDBEENAN ARSI E R L, %T>MIC(CSF) (X 753%LA EE7e~7-Z Linh, ZORES
DSHHEPEREISE R 211 5 PK-PD FREED 1 DOBLK L7105 EH 2 b,

PK-PD '3 = L—3 g VOFERN D, 40mgkgtid DEZ HWL5E, JFREOEW MIC E 1
pg/ml) 1%L CiE, EERE 50%T>MIC(CSF) (x4 % BHEEERR 50%Ai & 72> 7= (Table 15),
ZORERIE, 2019 1 H OBRINFLA S MR Z B2 (Buropean Committee on Antimicrobial
Susceptibility Testing, EUCAST) (2357 % S. pneumoniae (FiZ<EKE) . H. influenzae (A > 7 VW) |
¥ L O\ Neisseria meningitidis (N. meningitidis, $HFERE) DRI A BASRAITHT DRGNS 1 pg/mL
Hili (7B =£025pg/mL) THDZ & EFE LA [66], JFIAFED PRSP & 85354 (Figure
14A) | H=ME 7 = DRI L BRTIEATO ROV SR LRI L Z RG22 L3/ NER R
TIX 1980 A5 OFMEMEREIFA O Empiric Therapy DF—E-R & L THIHITWND [5] 72, A1
NRLEE T NI T XY ERTE T A XA EMAEDETTHERTANERS S, £, HIERE
D56 (Figure14B) . 50%T>MIC(CSF) T HAEEEERERITHI 40% & @ < TRV, ENATRET 57
HOIEE LT X0 A CRIF e/ PR AU I T2 2D, BURTIEA B3R A0ME A &
Do
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INETDu B [26] 1d, /NEEBE CEEFEENT 317 %, #6PH : 0.08 5% - 17.33 %) ([ZRITD A1
AR LT CRER IR ENREAET 2 I U, TR OREIRI B 37 AN MIC B (P -
0.004 pg/mL - 0.6 pg/mL) % FAVW TR L72%T>MIC O 9D 100% (EiPH : 72%- 100%) &L
TN5, ZOLEOBIEKEBZE~OREE5EIT 40 mgkg TH Y | KR THRIZIT 37 AOBIERBE D
JRREITEEHIR L T2 Z &, MIC 23 0.6 pg/mL LA R OJFIAEI G L 7-Blksc o/ R B
1% 40 mg/kg DNEE/RHETH D EEZ DIV, AREHER S AE L) - 72,

ZIETOWMGEZ LD & 6 DAIROD/NEOEE . BBB IR T/NY THEREDNR -, WE (4=
RRGTLISND S D, B2 1332 EOEW) HIEES BB T 5 L ST [56), £7- 5~
13 5%/ MR CSF BIFRA L 0 A7 < [64] HIBEMBEIRR O IEIL BBB Ot 4 w5 [5.48,
Q9] L E SN D, TV OFFERHIFRYE L OYRER PRI EEDUN T, CSFITHT 5 A Bk Az
HIMEZ BRI BRI~ & 2 A, 3 DOFHE O] T CSF ik 2 327, WBC, BRIV
T— R B RIEVRRVERE (Figure15) (1, 357 6 < 2B ORG OENFEDS BBB OREEIZR
E KFE LTV DO TR < RIEIZ X 5 BBB i IR 5 &5 2 DL, —J7, AEEdE
RIZBIT D 7N a—RHIHkT D A ~Lr LD AUC e (Figure 15D) (28T, A m~3xAh AUC H
DSV MBIA I, FEMREIRA DA A 1SR LD CSF ORIEFN~IRANEESN TS Z L &
AL TS, /NREFEOMBENERIEA )Y CSF MR Tzl S o556 [49]. 18 SO JRIRE OHTE
M T 1 7 7 A VB LOGIRESEIEZ T Tle< | A BSR AR E OIS ZE SN D HMIC
L DIRR DUENEIRDIZ OO EERA N el b EEZ bID,

ZIVET Dagan 5 [57] DL HIT, %< OHETILS BRI D IR A 0~ LR
JE - AR A ) AR & BRRIRAE & DO Tt TN D, AWFSE Tl BIRE T — 2 3
FHIUCSWEAE TS, RERFITOFELZ BV, E7ITET /UTMB O/RT A—Z ERET D72
EOTRIZED, BTEL L TOATRLAD AUC ZHERTPHS L OMEP oI 2 L— hT& 7z
(Figure 15) = SIZHHIMED &V | AW L U AP EREIRATERE COT X0 A & UG I
E 0 PR R AL T T EENL (SIERVOL) OIMEFBEIR T ~D A v~ L DIRaZs L & BRI A A4
i - Al Z L IGHICE 2 L 510707,

IFEOATE [68] 12X D &, EIHMBFE L IEREH DT DITRO 3 HOFEMAHER SN TS @ 1)
TEHAZBIE L. 2) PK-PD 5 EEDWTHINE - HIEZBIR L7 5 2 C, 3) AEA SRR E T
DR T —2 LA OED 2 L, 9 LizalZNA T, Drsano [TE Ty I alb— gy
AT 2HEEMEZOWTHEKR L TEY [69]. AL OOEICETHIEL TND Z &b
TR ML EZ BND, SBIT, OO CEI%E SIURREE S - RHERISRERe 7 L
I, FERIICIZ A B SR ADMBEFRET — 2 1215 2 L, B CORER (AUC) BX
U%T>MIC Z THITE L A[REMED 8 5,

LIRSS 3 BCl, M AN DIEGEL & U ORI - B O RERIRT O i b 21T o
Too T XY AL AT ORIEEHFHARSRIE  GIEPERARR) /N NRBF I 2 idEibir
DATNRANRET —2 2, k=27 3— h A2 MRS 24 7o s i s V77 v A L
W NRFGA=BEHATHT ETHLWET VEEEEL, PK-PD ¥ o L—3 = AT XY sz -
ik - HEOMRZSTZ, S DICRHEMERBIRET T /U2 AUC Z2HH LA B3R ADBH
bt & BRI & O HHR A AR CRHI L, ek 13872 28 LWET VIS AAEZEE LT,
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Bk, HUEEA Bk 50y NI 35 L DR P BRI DA 51T 5 RHEETR e
RRIT ORI BT BRIZE AT, Bl FORA R,

1w NURYYEBE T D RSEMSEhefitT & SKEiie - ) ERT RO L

SRS AR CHE SV x ZRYiE 2G5/ N 50 A 116 e b OIMmAERET —
Z &V, BANNEUBGUERE BT 280 0 IREN) KD 2-a2 73—k A2 hETVE W
A AR LOREEHFERERAT, 1 X OGMEEILILRE MIC) 2 X 5 5l — i)
BERRZ SO 5EE (T>MIC) ZfRIEE L7-PK-PD 2 = L— 3 U&7V, Hom/ 2571k -
MEOHRAEZSGD Z LN TET,

AEED PK-PD fEHTIC L D . A SRAL, 0.5 BRI T 20 mgkg tid. (HAOD/NEBREITETR
IIKEER ) 23595 2 &0 AR RRE, HIZIXE. coli 3 JUOYMSSA 123 LT b
RERDPIRE SN D Z BN E 7ol —H, #HIEE MIC=2pg/mL) DL 972, KV &EVMIC
2T DRI OV TIL, 0.5 BT AT T 40 mgkg tid. (AATINESRFIRGR SN a8
RS 2 LT 50%T>MIC O BEEEERERIT 60.7% T -7, FEHEOFTHRE W MIC fE (MIC
=2ug/ml) Z7RTERRICR L CiE, 40mgkgtid (AART/ MBS AR SN ) CAuiiing
MR ETIUTEWE E BV 2V S @7 e 5 R8-S Bz, & 512, HERAiE S0%T>MIC (Zx9 % H
PERERGR (97.0%) 13X, ASFECHENT L7- BB IAHRRBR CIOMIEFA0A 2R (97.0%) 12k LTI C7e<
BRI OFE R (959%) &b X<FRIL TV,

AREE I B RHEMEREIRET 7 /L OBRRGERE Cld, A/ NEOF R & (K & OIS E L
I OESANA AR IEEZIE L, SRIOT—HTiX4 DO /3= R XAV NET/WRT A—HF|Z
FTRUEKBELERE UTHAAT Z & & Lz, 20 & 5 ICHZS B CHEMED @S AT, T
— 2B I L0 FHIHIST 2N D D, 150/ 3T A —Z OREMEEER L OEn S
OIERFIZEENREE R L, SEIECREER LOMAGOETIE R, £H) (E5oX) XS
H/ZPKPD ¥R = b—a UaFER L., BRe Z2JFIREIC S S PK-PD BEa{E (% T>MIC) 2Rk X
a2 b—y g ATEDSWTCEBEAE - HEZBET 52 N TET,

LIEEE 1 ik, REESREREMRATIC IR T RO 2 - DSB8 5 AR B A ek
L blT, BEMRETERN L 725 TAREICOWTEDSHIR E MR T 5 2 & TET AA~DOFAAL
DFBVEERRRE LTz, F727— b A b T v 77550 Visual Predictive Check 7 ElefdD FEEZ B AdLTC
BT NOEEEAFHN L, ST FEORE(LA1T o7z, S BICHENREO (BRI Eh & [ <
72 PK-PD ¥ 2 = L—3 3 TBW IR RIN B OFRIREZ M54 2 BRI AN PD T — 2 D 2
2 b= g VEMBAND Z & TR BRIV AR OHEE LA ST E T,

B2 E BT ERISERRE I DARTRIEOM ] & 4 MEOREE

SENTFARGEATASR oIS SN R BWE PERBAE  (FN) ORAEE 98 ADMBEHRET — 2 % ]
W HARABA FN A IZET D A mpk AORMEMSBREAT 2 Fti L, S HIZPK-PD v 2 L
—¥ a3 Lo TEN BB~ O 57515 « HEOMAERGT,
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BHERET M ORE S, 7 LT F=2 27 V7 5 A8, CL & EOHEABRURA RLHALD L
5 AT BT T 5 L DFIRITH > T-REEIMEBILD & & BIT, MRIDSAETE (Vo)
(CH BB R ROET 2 EAVRENTZN, BERIIZIZZE ORI NS S SEERe 7 v 7 7 A L EobE
FEINENHO L HET LT,

AREIZBNTH DAL PK-PD BT /L5 6 80D OflL - HETA B R ALE&E LTI HE0 10 FE
YD MIC 5 (0.06~32 pg/mL) (2K D%T>MIC ZHHTE 2L 910h-7-, k. 1 Hbizv 2 g
DOFRI—HETYH, 6 R 1 H4[m05 g H5ETHIEH28, REMEI I H 21 g #595X0
HEFARDIEDENT EAVRIB ST, F7o. E. coli, MSSA, BLNAR, Acinetobacter spp.. Bacteroides
fragilis FE3 X O P aeruginosa (25 5 A BA_SRLADOMRETRILIZE Z A, 1gtid T, 730/ Fi2l
SRR R UVNE & M EORIER MIC=2pg/mL) (2% L C ORI SN D Z &
B E o7, DI BE DB/ HEHRE SV JFIRE O MIC fE% AV T%T>MIC 25 H L,
Z O BIEE AR 75%T>MIC & Liz& 2 A, FN BE CHRES IR S D & OFIANSH - 7B
A 75%T>MIC (231 2 BAFERCE (89%) LAIEFRIRIL (89%) LHEAT HFERI MG LI,

AFECIXATE £ CITHL U7 3BT TR A 2. BYYE TIT/20 S A o~ AT K0 R
RPN SIS Z L3 BHILD FN B T PK-PD s Lz, AREIZ L D A FN BT
RHEMSRENIET T L A T & | BRSNS & W o RIS O BB RO Sl A A A A
EPKHERE Y I 2 b—ra v aEa L, £ FN BB ORISR R XAl & LT PK-PD FRiHfE
(2 75%T>MIC Z38A L, JRREOIAEZ MDA BEIC AN, Floafi a2 2 b gz Ia b
—3 a2 NS XY BEERCR O A TIEAAERE T2 2 L3 TE T2, 2O OFR A FARRF L OHIE
IR LG SHDH Z N TE, FWENEOBLIND FN &R 5 A B3Rk AOF SR PK-PD
TR M Z R Z ENTE T,

LURER 2 BECIE, 27 1 BTV TR L7z A Sk AORERSYENREMNTI L OV PK-PD X = L
—Ya vk, RNEE, D ORYYIE & I3RR DB P ERBE  (FN) g OT7—X 1AL, &
BERED L BB LI )72 BT VAR CX 729 ST ORSAMEAHERT 5 Z L3 TE, FN B
~OFEe 57  AEOMAESD Z LN TE Tz, E5IC, FN BE ORI S Dl s
L T PK-PD BERR{EIZ 75%T>MIC A58 ET 5 &) 8T LWEER AR AT 5 Z & TE T,

H3E NIRRT I 1T DM BEIR PR C R DU NS EIRE - 3T~ DI
H A3 JOVSC Ikt O S5 IFHER AR » & S 7o/ NI R - o i 3 KON
BRI T — & & AV A 0k AORHEMASYBIRET T VA HEE L, PK-PD I 2 b—va 2k
o> CThare e 5575 « HROMBESD Z LN TE T, RBECTIIFHT, B REEFIELS) D CSF 7
U772 A (CLiow) ZEAL, TOKRKEE%E 0021 Lh SETHZ L2k, FNEN X < FHIAT
X, FAEEEIOC O RBIEEN R G 0T T IV EREEE LT, CSF A B R AR — IRpf] i L.
R OHERE L IR | B =2 fHE b T TEOED NS IRIBIR & 70 D T & D3Rk RESERS s e
TG LMATE 2, F72, T A XY UAHIEER T OMBETERERS N B CIINE R
(CSF) H A~ MRS [ (CSF HEEIZ X D AUC) / (MAEHFEREIC L D AUC) 1 OREEM
SEIEIT 0.146 EHEE S, BT T MRSV CRiie O - FEO CSF IR D% EME F R,
R [50%T>MIC(CSF)] I 2 b—ya Lz 24, 50%T>MIC(CSF) O FFEERRI 335841
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T2 LI LS TER L, 2 TCSF HDO%TSMIC % i A I3HEZ T Z ERNEETHY | [H
AR KRR TH D 40 mghkg % 1 H 3 EET 52 LU ThDH & Offamatsd 2 LN TET,
LI EEE 3 BCid, Moy IS OGS & U ORI -SRI O RE I O B b 21T -
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W2ea1Tol2, ZNEDFETFV L 7&Y I ab— a ATEVELIARIEL, A B SR LD IEH
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BIFEIFIRICd61T 2 3EE - )P ORBIZHHEALO L EZ BD,
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