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Table 1. Factors influencing the clinical response to antimicrobial agents®

Human pharmacokinetics

Blood concentration: Cmax, T1/2, AUC, time above the MIC, etc.
Concentration at the site (or concentration in the specimen)

in the healthy person, infected patient, pediatric patient, elderly patient,

patient with hepatic and/or renal impairment

Protein binding

Methods of measurement of drug concentration

In vitro drug characteristics

Stability of drugs (dependence on culture medium or temperature)

Factors affecting MIC: testing methods, component and pH of medium

Antimicrobial characteristics (bactericidal or bacteriostatic, PAE)

Mechanisms of resistance

Patient factors
Compromised hosts
Severity of infection
Underlying diseases
Invasive medical devices

Table 2. Calculation formula for breakpoints®

Breakpoint MIC for respiratory infection = Cm X ¢ X R X A

Breakpoint MIC for sepsis

=CmXtX05%XA

Where Cnm is a factor determined by Cmax;
32: Cmax  >400 pg/ml,
16:  200< Cmax <400
8  50< Cmax <200
4 10< Cmax <50
2: 1< Cmax <10

1: Cmax <1
t is a factor allowing for half-life differences;
1: Tip  >3hr
0.5: 1< T, <3
0.25: T, <1

Ry is a factor dependent on the ratio R (= maximum concentration at the site/Cmax ratio);

4 R >10
2: 12< R <10
1. 012< R <12
0.5: 0.012< R <0.12
0.025: R <0.012

A is a factor which rakes into account the antimicrobial characteristics;

2: aminoglycosides

1: f-lactams (penicillins, cephems, monobactams, carbapenems) and fluoroquinolones

0.5: tetracyclines, macrolides, clindamycin
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Table 3. Comparison between breakpoint of Japanese Society of Chemotherapy (JSC) and PK-PD breakpoint
JSC breakpoints for
G D ¢ Dose PK-PD
rou ru route i i
P 8 (single) sepsis pneumonia chronic Aresplrhatory breakpoint *
tract infection
Ampicilli v 1.0 1 2 1 2
Penicillins rn piet . H.l &
Piperacillin-tazobactam v 25g 1 2 1 2
Cefotiam v 10g 2 4 1 2
Ceftazidime v 10g 2 4 2 4
Cefepime v 10g 2 4 2 8
Cephems . .
Cefpodoxime proxetil PO 200 mg ND 1 0.5 1
Cefditoren pivoxil PO 200 mg ND 1 0.5 1
Cefcapene pivoxil PO 100 mg ND 0.5 0.25 0.25
Meropenem v 500 mg 1 2 1 1
Carbapenems . . .
Imipenem-cilastatin v 500 mg 1 2 1 2
Gentamicin v 60 mg ND 2 2 0.5
Aminoglycosides Amikacin M 200 mg ND 4 4 2%*
Arbekacin M 75 mg ND 2 2 0.5%*
Ciprofloxacin v 300 mg 1 4 2 0.25
Fluoroquinolones Ciprofloxacin PO 200 mg ND 2 2 0.25
Moxifloxacin PO 400 mg ND 4 4 0.5
(ug/mL)

*Referred from reference 9, PK-PD breakpoints showed a static end point of twice per day in f-lactams and AUC/MIC >30 in fluoroquino-

lones.
**1V route
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¥ ARIETIIEGNEZ %L T 5T L Ttime above
MIC 333 %, FlziX1g % 1 HIZ2 %G534
&1 H 3I¥5E-3 284 TRGHEREZ W O MIC fHiZ
ERAT 2, BEORESZTVAL 78, v P TIREEHR



VOL. 60 NO. 1 I 23 R GIE - WUMED 7' L A 7 R4 ~ + & PK-PD 15
Table 4. PK-PD breakpoint of meropenem®
Infusion frequency i . . static end point: %time maximum bactericidal end point: %time
dose (g) infusion time (h)
per day above MIC=30% (ug/mL) above MIC=50% (ug/mL)

0.5 2 0.5 1 0.25

0.5 2 3 2 0.5

0.5 3 0.5 2 1

0.5 3 3 4 2

0.5 4 0.5 4 2

0.5 4 1 4 2

1 2 0.5 2 0.5

1 2 3 4 1

1 3 0.5 4 2

1 3 1 4 2

1 3 3 8 4

Table 5. Evaluation of the calculated breakpoint of doripenem using clinical data!' ™!

MIC of caused efficacy for pneumonia efficacy for chronic respiratory tract
pathogens (ug/mL) effective no./total no. (%) infection effective no./total no. (%)
<0.025 8/8 (100) 17/17 (100)
0.05 4/5(80) 1/1 (100)
0.1 2/2 (100) 6/6 (100)
0.2 4/4(100) 10/10 (100)
0.39 4/5 (80) 6/6 (100)
0.78 2/2(100) 777777777777 2/3(67) calculated breakpoint
1.56 calculated breakpoint 2/2 (100)
3.13
6.25 1/1 (100)
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Table 6. Selected PK-PD breakpoints established by EUCAST?

MIC breakpoint (ug/mL)

Drug Non-species related breakpoints are based on the following dosages

S R

Doripenem =1 4<

EUCAST breakpoints apply to doripenem 0.5 g X 3 daily administered intravenously

over 1 hour as the lowest dose. 0.5 g X 3 daily administered over 4 hours was taken

into consideration for severe infections and in setting the I/R breakpoint.

Imipenem =2 8<

EUCAST breakpoints apply to imipenem 0.5 g X 4 daily administered intravenously

over 30 min as the lowest dose. 1 g X 4 daily was taken into consideration for severe

infections and in setting the I/R breakpoint.

Meropenem =2 8<

EUCAST breakpoints apply to meropenem 1 g X 3 daily administered intravenously

over 30 min as the lowest dose. 2 g X 3 daily was taken into consideration for severe

infections and in setting the I/R breakpoint.
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Breakpoints and pharmacokinetic-pharmacodynamic theory
for respiratory infections and sepsis

Kazufumi Hiramatsu"” and Jun-ichi Kadota”

Y Infection Control Center, Oita University Hospital, 1-1 Hasamamachiidaigaoka, Yufu, Oita, Japan
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It is difficult to select an adequate antimicrobial agent for the treatment of infectious diseases because the
spread of drug-resistant pathogens. Antimicrobial susceptibility testing and the evaluation of the derived
minimum inhibitory concentration(MIC) have been important to decide on the appropriate therapy. Since
1994, the Japanese Society of Chemotherapy has determined the clinical breakpoints of various antimicrobial
agents. On the other hand, it has been revealed in the last decade that pharmacokinetic-pharmacodynamic
(PK-PD) parameters were well correlated to bacteriological and clinical outcomes of agents. Although the
breakpoints of the Japanese Society of Chemotherapy are associated with a part of the PK-PD principles, a
discrepancy also exists between the calculation formula for those breakpoints and the PK-PD principles. Be-
cause useful and scientific breakpoints are needed in Japan, ongoing discussions for the breakpoints in the
near future should be held among all of the members of the Japanese Society of Chemotherapy.



