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The dosage of antimicrobial agents from PK/PD analysis is now considered important for using these agents effec-
tively and safely. In this paper, I will discuss the proper dosage of antimicrobial agents from the point of PK/PD analy-
sis. I will also discuss the correlation between the safety profile and pharmacokinetic parameters of the agents. It is my
hope that all pharmacists will understand the proper use of antimicrobial agents and thus will assure the effective and

safe treatment of patients with infectious diseases.

Key words——antimicrobial agent; pharmacokinetics/pharmacodynamics; adverse effect; dosage

1. [FL®IC

SH, PiEEOBEEMMAN, EEERE DR
b, MEEFEENGE], = S5IIRIERREE T OMm
MOEFEHINTWS, 1k, NEEOHE - &
W, NRDOEMITBNT, RBRNICIRESINTE
. ZOHE - AERZRSENICRET S &R0
5NTW%, 22T, iAEAKRNEHENT A—%
[Pharmacokinetic (PK) /X5 A—%] EHEIED
3 5HiEEM [Pharmacodynamic (PD) /S5 A —
5] COMAEDYE EHIREEYRIR & OHBENZE
#¥iitd % PK/PD @t 2ifronDDH 5. £L T,
T I THRLNZPK/PDINTA—F RUIZEDY =7
v MEMNS, PIREOHE - HRZ#ET S 2 &N
MAHENTNWS, ZZTIEPK/PD @iz £ 2,
ERAGEE DRI (RIEDORINERZ 11T %) Ofl
Hns, E5i2id, et EEHzHImW) O
AN, PIEEOEERMEHE (HE - Ak %
EATHIWN,

R EESERRFEELHES 1 (T105-8461 FH i
TR X P BT A 3-25-8)

e-mail: horis @ jikei.ac.jp

KRTIL, HAKEELE 126 2L ORI YA SITT
RELEZHOEHFLIGGERLZHDTH 5.

2. FEEE PK/PD IXT A —%

USRI K 2 YWE DB HERNRIL, BREICH
VR PTESIEE & T QPR O BGYE R KB 1T
LPEEEEDONT DA XORESI NG, G
M COPEEEEZ, B4 OFEEDET S PK
OMEICEDIRED Z EIC/ED (Fig. 1). 12

HEROIERERZA2 &, 73 /bR, +
J O ED XD ITHEYEE & & HITTOENEEKR
TORERGFERFEIERAZETL2DDE, B-T7
Y LEOIDI/EARMEZEES®ES I LITXDZE
DN FD BRI T & DR MK EMREIER 24
TEHHDENFEMLET D, £IT, EOHREEDHEY
RN, E@ PK/PD/)NT A—4 EHHEANED 51
HNINEE LIRS, KNBREN T A—F LTI,
WM REHERS DINT A—F DD 5 i R
(Cmax) & #fi#f FEifE (area under the curve, AUC)
ZHNTHED, HiEEO PD/XT A= & LTI,
B, R/AFEMHIEEE (minimum inhibitory con-
centration, MIC) Zfl\WTW3%, I T, IhbHD
HAEGHLHETHS PK/PD/)NT A—4 &L TIF,
AUC/MIC, Cmax/MIC, & 512, IfiH#EEA MIC
ZHBATWAEE (time above MIC, TAM, T>
MIC) ZSHWHNTWS (Fig. 2).) ZH1 5D PK/
PD /NT A —% LY R EHBE D 2 PR & Et



932

Vol. 127 (2007)

95 &, Cmax/AUC EXWHBIOH B HDIZT
J ECBEIRER Y AUC/MIC MO H % H DITF
JOVENEDSENTNSEN, R VK + 7
T LE, HINRILETIE, TOEYHEIZ
TAM EHBET 25 2 &N H5NTWS (Table
1)‘ 1,2,3-7)

3. PK/PD NFA—HYETBEEORE - AR

IS OPIESE % F W EHYE 2 5 RIITIREET 5

.\g,%
& =~

t °Sp tput
npu » L)/ drug outpu

& Qév concentration

& X

2\ (infection site)

Drug | ‘— ) [Effect
MIC

« absorption (causative ¢ Clinical
« distribution organism) efficacy
* metabolism — < Bacterial
* excretion efficacy

¢ Survival rate

Pharmacodynamics (PD) |* Adverse effect

bactericidal activity * others

Fig. 1. Antimicrobial Agents and Their Action (Scheme)

Concentration PD parameter: MIC
- PK parameters: AUC
C Cmax,

PK/PD parameters: AUC/MIC
Cmax/MIC
T>MIC

Tip Time (hours)

AUC = Area under the concentration—time curve
C,,ox = Maximum plasma concentration

Fig. 2. Time-blood Concentration Curve and PK/PD Param-
eters
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Table 1. Antimicrobial Agents and PK/PD Parameters

PK/PD parameters

Chrax/ MIC AUC/MIC T>MIC
Antimicrobial Aminoglycosides Quinolones Penicillins
agents (quinolones) Telithromycin Cephems
Carbapenems
Bactericidal Concentration- Concentration- Time-dependent
activity dependent dependent
Application dose 1 dose 1 Interval control

for therapy

Modified from Refs. 3-8).
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Table 2. Antimicrobials and Targets of PK/PD Parameters

Antimicrobials Target
B-Lactams TAM 40% (max 50%)
Aminoglycosides Crna/MIC 10
S. pneumoniae AUC/MIC 25
Quinolones
Gram negative rods AUC/MIC 100-125
Macrolides AUC/MIC 25

Modified from Ref. 8).
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Table 3. Adverse Effect of Antimicrobial Agents and Their Possible Mechanisms

Antimicrobials Adverse reaction Possible mechanism
Concentration- Penicillins Allergic reaction Immunological
independent Cephems
Carbepenems
Penicillins Renal damage Immunological
Cephems (interstitial nephritis)
Concentration- Aminoglycosides Nephrotoxicity Binding to phospholipids
dependent
Ototoxicity Binding to phospholipids
Penicillins Seizure Inhibition of GABA receptor binding
Cephems
Carbapenems
Quinolones
Cephems Antabuse-like reaction Inhibition of acetaldehyde dehydrogenase by
methylthiotetrazole group
Bleeding tendency Inhibition of vitamin K-dependent coagulation factor
production by methylthiotetrazole group
Glycopeptides Nephrotoxicity
Ototoxicity
Quinolones Hypoglycemia
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Fig. 3. Convulsant Activity of Carbapenems and Their Inhibitory Activity on GABA Receptor Binding
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Table 4. Half Lives of Quinolones in Healthy Volunteers and Patients with Compromised Renal Functions (from Package Inserts)
. . . . Prolongation
Dose Healthy volunteers Patients with compromised renal functions of half life
(mg)
Half life (h) =A Ccr (ml/min) Half life (h) =B B/A
Norfloxacin 200 2.74 <30 Remarkable decrease
in urinary excretion
Enoxacin 200 5.91 <20 6.4% (urinary rocovery) 10
64 % (urinary recovry) e y y
Ofloxacin 200 4.5 <30 12.6 2.8
Levofloxacin 100 5.12 <20 28.2 5.5
Ciprofloxacin 200 3.68 <10 9.56 2.6
Lomefloxacin 200 8.48 9.8 20.84 2.5
Tosufloxacin 150 4.85 <20 10.5 2.2
Fleroxacin 100 10.6 <30 21.9 2.1
Sparfloxacin 200 15.8 <20 17.3 1.1
Gatifloxacin 100 6.9 10-30 30.2 4.4
Purlifloxacin 264.2 8.9 <20 33.7 3.8
Pazufloxacin 300 1.65 13.6 7.36 4.5
Moxifloxacin 400 14.9 =30 14.5 0.97
O Q . . . . ---0--- no quinolone
- 100 . LTI ’ 240 —&——enoxacin
= - «O- - norfloxacin PN e , —_ . R
[N . [ " , - 220 ---A-- - ciprofloxacin
g S0 F - {F - enoxacin ."A ,. % 3 —e—lomefloxacin
o - =/x - ciprofloxacin e :,I [} ] 200 A —8&—levofloxacin
= . ' " o R : [ L. --O... -- -4 - - gatifloxacin
8 60 b - & - lomefloxacin P T = A S
= - 48 - levofloxacin lom 8 180 N, 00 eI
= . . . :" ! ©
; 40 F @ - gatifloxacin Q : ." : é’ 160
2 P = | " e
Z e % 140 |
= e iy
: 20 - L i m . g 50 mg/kg
= . Z 120 |
S o 2
0 b———Oo- . 100 \ \ \ -
0.1 1 10 100 1000 0 0.5 1 1.5 2
dose (nmol) Time (h)
Fig. 4. Convulsant Activity of Quinolones Fig. 5. Effect of Quinolones on Plasma Glucose Levels

mouse intraventricular injection.
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2) PiEENERRITER 2 L TW S AL RS AL
THHDIZ, PK/XTA—=FELTMH TD PK /N

TA=FZHONTWSERIXWDN,

3) PD )N 5

A—=%4 &L T, MIC ZHWTW%A MBC (mini-
mal bactericidal concentration) & 7X MPC (mutant
prevention concentration) & OBHRIZE DB D
n, IREDHMBERNDS. 5%, PK/PD /NI A—
ZERW, R - ZRIERHEREEZE A D LI
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Fig. 6. Patients with Infectious Diseases and Medical Staffs
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