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Recently, the pharmacokinetic (PK)-pharmacodynamic (PD) theory draws attention in the therapy of the infec-
tious disease. Although the theory was only introduced into the field of antimicrobial therapy several years ago, the
foundation was in the individualization of administering design by therapeutic drug monitoring (TDM) begun 30 years
ago. Although, the main purpose of TDM that had been performed so far was assumption of the evasion of the side
effects caused with antimicrobials, it is difficult to say that it has been used as a tool to improve the efficacies. Further-
more, although the information described in the package inserts of antimicrobials must be important grounds to use the
agents properly, it was recently recognized that there were pitfalls in PK-PD region. In this review, the following three i-
tems are described; 1) problem of dosage regimen described in package insert of antimicrobials, such as aminoglycosides
and vancomycin in our country, and findings accumulated through their TDM; 2) strategy for proper use of an-
timicrobials based on PK-PD theory; 3) finally, the role of the pharmacist expected in the area of the infectious disease
treatment.
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1. TDM THEBEINMRB(C X Y YA L R
XELHORE - HEDORER

1-1. 73/ RREDZE 7T
U3y RRIBBEERENCREERZEETHZ &
M5, FESHTERTEOE — 27 M iEE (Chaw) %
—EKEL LICED BT &, Thabb 1ROKGE
%< LT Chax ER/NEFMHIEREE (minimum
inhibitory concentration, MIC) & Dk (Cpax/MIC)
ERELTDHIENEIMEZEZHRRT D/-DICEEL
5. W FE, ZOREDEANT post antibiotic
effect (PAE) Z#D7/2%, HWREMLDIEBEN 0T/
O BB BIFHEIRREIIREERN KT 2.9 20
=, FI7IMmHiERE (Cun) & MIC LA EIZRD
WENFRL<, BUWER (Bt FBLZ R 2 Bk
METELETREOETINT2ZE2HETARE
&N, 4 TDM Tid Table 1 IZ/RT XKD Crax &
Coin DEAREREHNHREIN TN D,

LoL, DARETHHSNATWwWSYI /7 yay
RAKOFM X EICGHHIN TS HE - HE®D
TlE, TN D Coay 2 TS O Z P 8512 252
IEDHZELBRHETHD ZEMWMEINTNS. 9
ZZTE, 7IATEZOMBIRE L TRHEMNT 5.

Figure 113, REFEBIEERFICHLTY IS
SO XEDRER @M, 1[E 100-200 mg % 1

H 2 [6] S &R NS 1230 > T 200 mg/12 R
OEGNEHBINZHD TH 20, H5HHBS HE
D Cuax (Fig. 1 @ P1) 1 FHERIRESE (20-30 ug/ml)
DTFREREZLS TES Rug/mIZBED, RIEK
JNDY—H—Tdh 5 CRP HITEKEZHESL L T
2. TDM F—FIZHEDIDNWTE 6 HEM S IR
HOMAED 2 fFI2HYT 5 400 mg/12 FERJIZHE &
INZET A, Chuax (Fig. 1 D P2) 13AZNEEEN
WCHET D EEDHIC, CRPEDHEHEZEICETNLEA
O, BETBHICEST.

ZOHIDOEDIT, BHEEEEEIIHLTYI )
Jay RRFEIZORMXFICELEH SN T I HE
DIFITHBEEZ IREETRELIND. Table 21
FEoT7I VYA RREOHRETREHRE
#HETDH, TIHNT OOHEERRNXEDOHED

Table 1. Therapeutic Range of Serum Concentration Range
of Aminoglycosides

Drugs Cuax (ug/ml) Cuin (ug/ml)
amikacin 20-30 =10
gentamicin 6-10 =2
tobramycin 6-10 =2
arbekacin 9-20 =2

Chax> Peak concentration; C;,, trough concentration.
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Fig. 1. Clinical Course of a Patient with Infection by Pseudomonas aeruginosa
Patient profile; male, 66-years old, 68 kg, creatinine clearance=92.0 ml/min, peritonitis caused by P. aeruginosa after the operation of all removing the
stomach. P1, the first measurement of serum peak concentration of amikacin; P2, the second measurement of serum peak concentration of amikacin; CRP, C-reac-

tive protein as a marker of inflammatory reaction.
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Table 2. Optimal Dosage of Amikacin and Tobramycin
Established by TDM

Table 3. The JRS Guidelines for the Management of Hospi-
tal-acquired Pneumonia in Adults

Dosage Dosage recommended
described in the by the evidence

Drugs package insert obtained in TDM
(mg/kg) (mg/kg)®
amikacin (adult) 2-4Y 7.0£1.5
amikacin (infant) 24 9.5+3.8
tobramycin (infant) 1-1.5 3.2+0.7

2 mean+S.D., » Value in which mean body weight is calculated as 50 kg.
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Fig. 2. Simulated Concentration-time Profile of Once-daily
(7 mg/kg q24h) and Conventional (1.5 mg/kg q8h) Regi-
mens for Patients with Normal Renal Function

EEERICHY TS 7-9.5mg/kg 2 L [AEE L TO
bz, £ bT T340 DOHREBIRMNLEHEDH
- ARBORITIHBRECHS 3mg/kg BitkE NG
NHIEFEEITRELEFRS.9

PER, WHATIEY 2 /7)Y RREZEMD TH
HAET1IHIETEET S, WHP B once daily-
regimen NEER DHZIZEEH L TWB. Figure 2 ITF
D—FlZERS. T2IRAL 2HDZNE T IA
D% Tmg/kg 2 1 H1[ETHET S ET,
FZLL<EW Cupy NFENDZ—F, HGMMEE 24 K
MdbTs (BEELEEEEDCSSG) ZT&T Culd
FITRE O ETIR L, AN E RO
RTEBEINB.D

DNETIE, HANKIERERNS 2008 FITHRE
ENTz THRABNIREZEIT A B IA 21 T kiboD
once daily-regimen 23k D A1 572, 8 F DR EZ
Table 3 IZ/R9.

—H, TIWRATE, 7 /7)Y RRE
HCHE— MRSA EGYERBEICAN R EY TH S

Target Target
Drugs Dosage recommended Crax Chin
(ug/ml)  (ug/ml)

5 mg/kg (7 mg/kg when

—. <
it is serious) q24h 16-24 <1

gentamicin
5 mg/kg (7 mg/kg when

—. <
it is serious) q24h 16-24 <1

tobramycin

8 mg/kg (15 mg/kg when
it is serious) q24h

15 mg/kg q24h 56-64 =1

isepamicin unknown unknown

amikacin

Cnax» Deak concentration; C,, trough concentration. Issued by the
Japanese Respiratory Society, 2008.

7Y, HESRTE A XN T & 72 TDM & 0§ K 352 P 5%
(Crax: 7-12 pg/ml, Cpip: 2 ug/ml AR, WENBHIH
B BT oA N T I7A 2 Ui ETHE
O7I/7)AY RREOZNSIZEDNTRES
NzHDT, TIRATZDHDODHRITE DN
=D Tldaho .
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HEE 2 2 U 7237 MRSA 3 TDM W5t A2 CHME S
Nr=AM & et EICBET % 300 EH 2 L\ S
PK-PD B 5 — & 3T S N 7=%10%5 8, Fig. 31
~Y K DI PK-PD HOFEMAAS M ETao7z, Z
NSOHBICEDONT, IO > ORE - HE
W1 H 11 200mg (BHEREEREHF) 1T, E—2M
MR E DR EEL 9-20 ug/ml (Table 1) 12, i
TN sz,

122, N> avA 2 DFE ik N>ax
AL ORMEER TR I2KMED afins
HANOBITE, bbb &k OB E D -
ICET B8 %2 TDM LD Crax EFRL, KA S
ERTD Cpin & EBHITHRY) - REMDRESLED
FENTER, FEBE, N>aYA T > OENRMN
FEIT1E, [Chax 2% 25-40 ug/ml, Cpy, A% 10 ug/ml %
HABNWIENEEL W) EHEENTWS, L
L, IBEONARA T > OFMEHEOFEE S Mh
REBICET 2 < 0w b PEE2RET5E, 1)
Ciin 2320 ug/ml 22 2 H 7= 00 5 B HMEN T
TEBEZNNEEDD, Chux & ORI ZESD
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Fig. 3. Prospective Values of Probability of Clinical Cure/
Improvement by Arbekacin Monotherapy as a Function of
Cnax Obtained by a Multivariate Logistic Regression Model

The value of AUC.,4 is set at 60 ug+-h/ml, which corresponds to a stan-
dard dose (200 mg/day), and Cy, is set at 1.0 ug/ml for a patient 60 years

old with normal renal function. The broken vertical lines represent the 95%

confidence intervals.

NEFRERD, NoaAXA T > OER) - BReMz25T
flid % ECEZNREELRSDIE Chin TH D,

Coax ZIEE LI ARVET, TN OA T B
HAEENMCEREFIZENRVWbDEEZ SN
%,

UEORBEDT, TL<EIDKEEAMEEFITE
STEDFEDENZNOTA 2D TDM TR
L TOMPEEDFESICET I T2
IFITRT. —HOFEMIIONWTIHRETHIRRS
M, Z0aA2EIHAIZKDEE, NOARIT D
TDM Tl Coin 2N LR 2MEICEAT 2IEE S AL
BTSN EZIED, 1) Con b, N
2 MR O IR A ST S 2 DII3EIC 10 ug/
ml YU EZREOXRETHD, 2) N>aAXA T ITH
3% MIC 7% 1 ug/ml @O MRSA E#RIZH L T,
Coin 1372 < & 15 ug/ml A FE, 3) G RRGYEE B
T, Cun & 1520 ug/ml £ TED D NEM, /&
NHERINTNS,
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HOPK T —FDATERNETENLHDTH
%, LU, EBEOBRMERE CIEIPKT—5DH

259, JRINEOLEPIEEICHT 282, Ik
DEMICHENKRESEETLIHEFEE L/’C*mtabo
TW%, EYEIRE OB T D PK-PD Hiam &
l@Mm@%%%%bt%@T%D,@%E%%
HDL<ITIFig. 41ITRT XD, 1) Chuay & MIC
LD (Crae/MIC) DED K E I NI I ITHE
THYAT, 2) ¥51% 24 BRI — B RE
MRS (AUC,) & MIC Dk (AUC,,/MIC)
DEDORESINHIHNICHEETSZY 1T, 3) I
BENMIC 2B A TWBHRENESMEICED 5
#|4 (time above MIC, ¥ T>MIC) O K& I 2]
EHCEETZYAT, D3IDITRELHEINS.

TDM O R E 72 2 MYYERFEE DS B, 1) O
Coax/ MIC ¥ A FIZIX7 2 /70 O RREN, £
7z, 2) D AUCy/MIC ¥ A FIZigN>axA >,
TAAT T2 KR aF =)V, TNFNg
FNd. ZIZTW, 7V RREENCO
AT ICHERESY T GRd 5.

TFUIRA T HDIVWERNTIIA T ITKBE
BENEMS NZT T LAREEICK D BN EE
B HlE R E L mEcLD, %%75%@@&

1T Cra/ MIC>4.7 75518 89% T, Chax/MIC>
45151 86% THB I EMRESNZ. £/=, Ihn
S50O7 /7T RAEBERLE 48 KFEILINIC
Cunax/ MICZ10 3G 5N 723550 7 HH £ TOfFE
RROHIMERBMELERIZIO% TH S Z ENRIN
7o @

EREEFNC, 7T AREREICKBIRE, TXUE
HEVFIEER EDORBEGYEICBITLDT7 I /7Y
AT RRE (FoIRA> 2, RTIRAT KD



No. 10

1411

T INT) D Cra/MIC EEERENEDBIRIZ DN
TN SN2 HE 19 % Fig. 5128, Cha/MIC
MERTHIZONEHNED EFRL, Cuu/MIC BN
10 fHEICRIET 5 & 0% EEDOH RN TS
52 ENDONS.

PERN > AT > OFRFEE IR KR, 9772
HEZDIMHPERENHFREKO MIC % B2 % 7K1E
BHEFF T DRRICIRE L TENT 2517 (%T>
MIC) IZJg@ T 5 LINTERD, P ENHEE
I 2 D72, WE OG5 Mk T R E A
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Fig. 5. Relationship between Maximal Peak Concentration/
MIC Ratio and Clinical Response of Aminoglycosides
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MIC {2 F[E 5 Z &7 <, Zd PK-PD #Ei3
LAREKRGFERMOREEL TEREIN D AUC,/
MIC & EAHBI L, Fig. 6 IZRTLHICNaAT T
> GHEF D MRSA DKL, AUC,/MIC fE 7
400 Z55 & U TBHEZ T NS 2 ENRENT. 19
WERIC, BHEREERERBEFIIN O 2%
BELESEOEFERETOMFEE E AUC,,/
MICE DR Z> I a2l —hT5&, Fig. 70
ED1TB. THROLEODELIIT, Chx ELT25
ug/ml 73, F£7z Cpin &L T 10ug/ml 2%, THTH
BonzETsE, ZDEED AUC, EIZHMET
#9420 (ug-h/ml) &725%. %i%HEE O MRSA HHk
DN AR ATHRT S MIC A 1 ug/ml THH
1$ AUC,,/MIC {13 420 720, 400 Z#EA % Z &
M5, ZOEEHR O FTiREE KT UL BN
HETEr2ETRkE. LML, QDLDZ
MRSA E#kD MIC 78 2 ug/ml THIUE, N>
X2 2D Chax K Crin 2 NZT 4 40 ug/ml K X
15ug/ml FTERIBVTH, HHND AUC/MIC
BT 400 2 FEID, BEHLEHNZ ENTHEINS.
ZDEE, AUCy,/MIC 2 5N R T & /K%
TH5 40 L EICTTZ2DI21F, O@DLDI
AUCy, % 840 IZEXTHW D I &, T72DD5 Chua
% 50 ug/ml (i1, F72 Cun & 20 ug/ml 2, %
NETNEAIELZENBELELERAD. N 2D
B, N2aAXA T 2D Coupn MEBEMEFIE DR
BHELZBTNOH D 20ug/ml ZHEABNED
TDM 2R 07 <FE L DD, TEXSETEMED
KETHEZDITRETHAD.

<«— AUC,,/MIC < 400

60

(n=16)

40

Culture-positive (%)

20

0 T T

AUG,,/MIC 2 400
(n=18)

0 10 20
Treatment day

30

Fig. 6. Time (days of therapy) to Bacterial Eradication vs. Vancomycin AUC,,/MIC<400 and AUC,,/MIC=400 Illustrated by a
Kaplan-Meier Survival Plot of Day of Therapy vs. the Percentage of Patients Remaining Culture-possitve on That Day
The two AUC,,/MIC groups differed significantly (p=0.0402). AUC,,/MIC=steady-state 24-hour area under the concentration-time curve divided by MIC.
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When MIC =2 u g/mL, Cmax =50
M g/mL and Cmin= 20 y g/mL,
AUC,,/MIC = 420 > 400

When MIC =2 ¢ g/mL, Cmax = 40
M g/mL and Cmin= 15 (¢ g/mL,

AUC,,/MIC = 330 < 400

When MIC =1 ¢ g/mL, Cmax =25
¢ g/mL and Cmin= 10 ¢ g/mL,

AUC,,/MIC = 420 > 400

Fig. 7. Simulation of Serum Concentration of Vancomycin Based on AUC,,/MIC Divided by MIC

The data were simulated based on the theory.!”

3. BREERBDOEBTSEIFINDERIRDD
e

RIEE TICRRTE/AZLS1C, §HETO TDM
THEBENZH RS PK-PD HiHOBRSICE > T,
RYYERERR DG HREIE WA, kb T UL
SEAN O BRI A I EIRDENNATS Td > 72
WS, IETIIAEDEEZED, MHEEOEEE [
T 2700 HEOBRA L, EFEHY OB S
MIBINHEHLIITEC NS, Lhl, 20—
FC, MHMEBO TDM & W XIEHT MRSA #IZ 0
A H DA S 3 S E AR T3R5 <
MRSA &EFARICBRENERFERE & L TERTRE
TR B R YE R, Bl KR I BN M1 & 2 B 1R Ik
FEVZ K9 2L DG FHEHT DOV TIE, KAREL
THRBAENRINTNDS EIFEARWVIRTICH
%, FZEF, BAYERHREEICO ZRBEORIEMNN
B LA TWBD, TNSBRERMNE L TEHE
i & [F%: 72 PK-PD 707 7 A )V ERTHENDKR
FEHHEEL THRINTNS,

S, IO OMEDOME, MRRIZANT T O
fiD S 2> TR ERW,
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