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2006 4E 1 H1H»5 12 31 HE TOMBICHEMARK
2R 22 A I8 9% Be T amikacin (AMK), dibekacin
(DKB), gentamicin(GM), isepamicin(ISP), tobramy-
cin (TOB) Z#%5 &7 457 D H B, /NEEHE/NE
NEB L O EL sy ¥ — 25 362 Z /5 L L
726

2. WMAEFBE

D 1 EEGREREL, Y Iab—Ya vy of
BNBE— 7 REEZRD, ¥ — 7 REOFHHICIE M.
E.Winter ® Basic Clinical Pharmacokinetics 1 @ AGs
DEAHERE E— 7 REONX" Z v (Table 1-a), H#
WL LTOY— 7 RETHARRETS - HARLS Rk
ZRTVWEHEHOTA ¥4 2 o AGs ¥— 27 Y
X D EHIE L7z (Table 1-b)o
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2) BRRZNE L LC, 5 -HE, #5511 0 A i H ifi
B L O CRP ED AL L MR #xh R & LT
HBAERET 3 H B F TS -k h SRR E S h
7S SCEE BT O B B M O 5-#E T O AR
ZARRE L U CRMI L 720 AR I H M ERk% B X OVl CRP
ORI 8 T M2 HARIPIRL 224y [ IR i e |2
B3 2454 T4 v 0% RHE OFEE & FLHE % v,
(Table 1-c), MIHZAMRIG TIPSR TR —HRAED S
FlE SN2 ME A L2 RO 56% R+ ] SHE
L7zo 72, PRSI AGs A5 S 7z R i b
MENMREEHEZE LB =) V7Y AT 505
MH L 72,

3) BWEME LT, M7 L7F =l (SCr) OZH)
RETEL—FY TV ATFAE b=V 3 — AR
AT A0 B L7z, BWER & LTo SCr 2 bk 1R
EMEWEH O BB SRIE (BAEBATA N4 0)" %
v [ZL—F1]) #3&#L L7z (Table 1-d)
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HEXAD ) LML 72,
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% AGs B HHEFI OB 5 & % 5 3l % 2R T (Table
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D) 1 DBEEE G E25EA CHFICRIROH % 1 &
ZHATW2b D1 AMK @ OD #D & T AMK & ISP
@D OD #AMDD #HIC L TABCEHETH o720 ¥
Salb—YarhbBEoND ¥ — 7 NG
I2#E L Tw 72 ®Iid 40D L DKB, ISP, TOB ®»
MDD #:T& -7 (Table3, Fig.1)o

2) #45 H%Tid GM @ OD # & ISP @ MDD #2254
FIEMH S (GM: p=0.0226, ISP:p=0.0263) T& - 7=
A%, KA IMERE, 1M CRP D ZEAL & - 5-hi T
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o <, AR FER] D AR I F I EREL, 113 Tl 40% A,
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3) BFBEEEIZHB W TIZ ISP @ MDD #: TH E 12 SCr @
FAD D5 72 (p=0.0465) (Table 3). % 3B, DKBIZD
Wi 89 JEFIH 88 A OD HETH ) LI TE 728
R & RIE O BRET 20 S 1 BRAb L 720
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Table 1-a. Equation of peak concentration

dose (mg)
wt (kg) x 0.25 (L/kg)

Peak concetration ((g/mL) =

Table 1-b. Target serum AG peak
concentration

Therapeutic plasma concentration

DKB

GM 5-10 pg/mL
TOB

AMK 15-20 pg/mL
ISP pe/m

Table 1-c. Clinical efficacy index and
standard

Antipyretic: < 37C

Improvement in WBC: normalization
Improvement in CRP: < 30% of maximum
Clear improvement in chest X-rays

Table 1-d. Serious degree classification of adverse
effects

grade 1

SCr (mg/dL) =N =2 =4
N: Normal value upper limit each institution

grade 2 grade 3

(1.0 mg/dL in Kyorin University Hospital)

HCIIRERBERIZIASEE S TWwb, — /KT, IE
AGs @ PK-PD G2 3o w7853 & LTid, OD 5
& 1 352 OB R D EIRR R E B L OREIVERBIED
BEIPSHEREIN TN B, Craig 5iE AGs DEIE %
55 720121 Cmax/MIC=8~10 255, &L Tw53
V5, BESY OIMEIT LI, BHEMHR TR BORE S
NTwb AMK ZHBIIZZF 5 &, Pseudomonas aeruginosa
W95 MICywid 4 ug/mL Th Y it &tz ii7z+
72 ® 121X M.LE.Winter ® Basic Clinical Pharmacokinet-
ics D AGs DO MERE -7 BEOX FH WD &,
RIKTH AMK8mg/kg % OD I TR 5§ A LENDH
5o LU, RIREDRERD HIX, 1 BIFG-m LA 3CE
ORBHEOHPNTEREG SNLEEDEL L, FOHIH
ZME—WZ CMDD L L THOARIEGEDS H o
7z AMK @ OD #1128\ TH iR LH O L 200 mg %
2lmg LI MPICEMBIZTEY, £EO0DHTYI 2
L—¥ 3 ¥ L7 Cmax ZBEHRISEL TIWzb oo
ISP DAL CIIEAE & 72 ) Cmax/MIC=8~10 D44 7% i
T T ENTELRP o7z, fike LTHV Cmax 2385
LU Db Twa A, HEHRICH 21X Cmax
FEEICZ 59, £72 MIC SEWVWEICHT AE# L oh
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Table 2. Patient profiles
AMK DKB GM
oD MDD oD MDD oD MDD
cases 64 38 88 1 25 21
gender 30/34 28/10 61/27 1/0 10/15 11/10
(male/female)
age (range) 60.5 (12— 100) 61.2 (7—96) 65.2 (33— 86) 30 51.1 (2—86) 69.3 (18—87)
body weight  54.5 (30—90.5) 52.3 (36— 83.2) 59.6 (35— 88.8) 46.2 45.4 (32— 64) 54 (36.4-65)
[kg] (range)
number of urology 22 gastrointestinal 10 cardiovascular 83 otolaryngology 1 neurosurgery 11 cardiovascular 4
department of surgery surgery surgery surgery
prescription  hematology 14 thoracic 6 cardiovascular 2 cardiovascular 5 gastrointestinal 4
surgery medicine surgery surgery
cardiovascular 5 ophthalmology 5 respiratory 1 urology 2 cardiovascular 3
surgery medicine medicine
neuropsychiatry 5 respiratory 4 general 1 nephrology 2 geriatric 3
medicine medicine medicine
reconstructive 4 hematology 3 orthopedic 1 neuropsychiatry 2 general 2
surgery surgery medicine
respiratory 2 neurosurgery 2 dermatology 1 dermatology 1
medicine
cardiovascular 2 stroke 2 cardiovascular 1 neurosurgery 1
medicine medicine
neurosurgery 2 emergency 1 respiratory 1 orthopedic 1
department medicine surgery
thoracic 1 reconstructive 1 nephrology 1
surgery surgery
geriatric 1 general 1 rheumatology 1
medicine medicine
otolaryngology 1 orthopedic 1
surgery surgery
gastrointestinal 1 endocrinology 1
surgery
nephrology 1 urology 1
orthopedic 1
surgery
breast surgery 1
ophthalmology 1
ISp TOB
oD MDD oD MDD
cases 65 19 33 8
gender 36/29 8/11 15/18 8/0
(male/female)
age (range) 57.6 (20—90) 56.1 (18 —92) 75.3 (35-97) 75.5 (68 —89)
body weight 57.7 (30— 89) 57.1 (37-72.8) 50.9 (34.5—78.3) 54.9 (51.6 = 58)
[kg] (range)
number of hematology 24  urology 8 cardiovascular 26 neurosurgery 4
department of surgery
prescription  yrology 24 ophthalmology 7 hematology 2 thoracic 1
surgery
obstetrics 8 orthopedic 2 breast surgery 2 cardiovascular 1
surgery medicine
ophthalmology 3 obstetrics 2 cardiovascular 1 neuropsychiatry 1
medicine
neurosurgery 3 nephrology 1 orthopedic 1
surgery
orthopedic 1 neurosurgery 1
surgery
general 1
medicine

gastrointestinal 1
surgery
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Table 3. Results of clinical efficacy and nephrotoxicity in OD and MDD
AMK DKB GM ISp TOB
OD MDD p OD MDD p OD MDD p OD MDD P oD MDD p
cases 64 38 88 1 25 21 65 19 33 8
dose (mg) 234 142 < 0.001 100 100 - 57 40 0.096 382 232 < 0.001 73 68 0.580
peak concentration  17.2 10.9 0.002 6.7 8.7 - 5.0 3.0 0329 265 16.3 0.140 5.7 5.0 0.581
(1g/mL)
administration 6.7 9.0 0.099 — - - 6.6 122 0.023 5.8 4.5 0.026 4.6 4.8 0.076
[days](range) (1-22) (2—41) (1-22) (2-37) (1-16) (1-8) (1-44) (4-22)
improved of WBC 16 10 0930 — - - 2 5 0.220 18 7 0.569 1 1 0.356
(25%) (26.3%) (8%) (23.8%) (27.8%) (36.8%) (3.0%) (12.5%)
improved of CRP 16 9 0929 - - - 3 8 0.080 19 5 0.967 2 1 0.488
(25%) (23.7%) (12%) (38.1%) (29.2%) (26.3%) (6.1%) (12.5%)
bacterial effect 4 3 0930 — - - 4 1 0.357 3 0 0.802 0 1 0.195
(6.3%) (7.9%) (16%) (4.8%) (4.6%)  (0%) (0%)  (12.5%)
rise of SCr 19 12 0983 — - - 7 11 0.132 23 2 0.047 14 2 0.447
beyond normal (29.7%) (31.6%) (28%) (52.4%) (35.4%) (10.5%) (42.4%)  (25%)
1 g/mL
40
oD ®
Mpp M
() number of patients
30
0OD(49) Therapeutic plasma concentration
0D(49) ° peak
AMK/ISP 15-25 1 g/mL
DKB/GM/TOB 510 u g/mL
20
o
|
MDD(16)
0 m MDD(1) 0D(10) 0D(26)
MDD(27) o
| o 8
0D(78) MDD(3)
1 1 1 1 MDD(16) 1
0 T T T T T
AMK ISp DKB GM TOB
Fig. 1. A predict value of the peak concentration of OD and MDD groups in each AGs.
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Table 4. Results of antimicrobial agent combination
AMK DKB GM ISP TOB
number of oD MDD oD MDD oD MDD oD MDD oD MDD
combination agent
carbapenem 10(14.1%) 4 (87%) 0 (0%) 0(0%)  6(21.4%) 1 (48%) 7 (10.8%) 6 (31.6%) 2 (59%) 1 (12.5%)
cephalosporin 22(31.0%) 13 (28.3%) 1 (1.1%) 0 (0%) 8 (286%) 2 (9.5%) 10 (154%) 8 (42.1%) 0 (0%) 1 (12.5%)
cephamycin 1(1.4%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 0 (0%) 2 (3.1%) 1(53%) 0 (0%) 0 (0%)
fosfomycin 1(14%) 1(22%) 0 (0%) 0(0%) 1(36%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
glycopeptide 7(99%) 9 (19.6%) 1 (11%) 0(0%) 2 (7.1%) 1 (4.8%) 2 (3.1%) 1(53%) 0 (0%) 0 (0%)
lincomycin 2(2.8%) 0 (0%) 0 (0%) 0(0%) 1(36%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (12.5%)
erythromycin 0(0%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1(29%) 0 (0%)
oxacephem 11(155%) 0 (0%) 0 (0%) 0(0%) 0 (0%) 0 (0%) 14 (21.5%) 0 (0%) 23 (67.6%) 0 (0%)
penicillin 10(14.1%) 7 (15.2%) 84 (955%) 1 (100%) 7 (25.0%) 9 (42.9%) 24 (36.9%) 1 (5.3%) 6 (17.6%) 0 (0%)
quinolone 1(1.4%) 6 (13.0%) 0 (0%) 0(0%) 2 (7.1%) 0 (0%) 2 (3.1%) 1(53%) 1(29%) 1 (12.5%)
nomo therapy 6(85%) 6 (13.0%) 2(23%) 0(0%) 1(36%) 8(38.1%) 4 (62%) 1(53%) 1(29%) 4 (50.0%)
numerical average 11 1.2 1.0 1.0 1.2 1.0 1.0 1.0 1.0 1.0
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Clinical efficacy of aminoglycosides at Kyorin University Hospital
Comparison of clinical efficacy and adverse events by administration frequency
based on pharmacokinetic-pharmacodynamic theory
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Takao Shinohara”, Osamu Kobayashi” and Shin Kawai”

U Department of Pharmacy, Kyorin University Hospital, 6~20—2 Shinkawa, Mitaka, Tokyo, Japan
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The importance of the PK-PD theory in various antibacterial therapy is reported.

The PK-PD parameter in aminoglycosides(AGs) is considered to be Cmax/MIC and once-daily dosage
(OD) is said to be more advantageous in clinical response and adverse effects suppression than multiple
daily dosage(MDD).

We compared the clinical response and adverse effects in OD and MDD groups for 362 cases administered
amikacin(AMK), dibekacin(DKB), gentamicin(GM), isepamicin(ISP), tobramycin(TOB) from January 1 to De-
cember 31 2006.

In the MDD groups AMK and GM peak concentration were not effective.

In the duration, in the OD groups GM and the MDD groups ISP were significantly short. (GM: p = 0.0226,
ISP: p=0.0263)

No statistically significant difference was seen between groups in changes in peripheral white blood cell
count or serum CRP or whether detected bacteria disappeared.

No rise in SCr was seen in advers effects of ISP in the MDD groups. (p = 0.0465)

We are not able to prove a predicted difference from a PK-PD theory by the dosage and dosage interval
that was clinical administered, but our results suggest that reexamination that included the increase dosage
was necessary.



