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The track records of the use of anti-methicillin-resistant Staphylococcus aureus agents (anti-MRSA agents) in a 5-
year period (2001.4-2006.3) were collected, and cases in which anti-MRSA agents were used for >4 days were selected.
In each case, the results of laboratory data and bacterial examination before and after administering the anti-MRSA a-
gents were investigated retrospectively. In addition, it was also investigated in each case whether therapeutic drug
monitoring (TDM) was carried out. It was observed that the number of patients treated with anti-MRSA agents and the
total dose of anti-MRSA agents used tended to increase over time, except for arbekacin sulfate. It was, however, shown
that treatment with anti-MRSA agents resulted in significant decreases in body temperature, C-reactive protein, and
white blood cell counts. Bacterial examination was conducted in 75.6% of the patients treated with anti-MRSA agents,
with MRSA being detected in 72.4% of the cases examined. On the other hand, TDM was also conducted in 60% of the
cases, but this was at a lower percentage than that of the other examinations. Quantitative bacterial examination after
treatment with anti-MRSA agents indicates that TDM can be considered important for the appropriate use of anti-MR-
SA agents.

Key words——vancomycin hydrochloride (VCM); teicoplanin (TEIC); arbekacin sulfate (ABK); anti-methicillin-
resistant Staphylococcus aureus agents (anti-MRSA agents) ; therapeutic drug monitoring (TDM)

EREE (vancomycin-resistant enterococcus; VRE) 73
1996 FEICHATHEESI N, W2 FiZvan A BX U
van B @iz T#£4E @ VRE |¥, VCM i1t 2~

= 5]

N> a1y (VEM), A4 a5

(TEIC), HWift7 VXA > (ABK) IZAF U >
it 1~ K78k (methicillin-resistant Staphylo-
coccus aureus; MRSA) (2%t U Tl & 1 % #F (i
MRSA #) TdH 1D, MRSA BEYYEDRBIZBNT
KEREEHZREZLTWS, LML, VCM TittEiG

TIERFEFEMIEREERE, *F BELH, W
Y B HR
*e-mail: nakay @ho.chiba-u.ac.jp

T TIEL, WS EAMMENMRET S &5 h
NEFEZSIERIL SN, T 51T, 2002 F12i3
SHIMER DN RZT MM SN T A 2 it
M7 R UERE (vancomycin-resistant Staphylo-
coccus aureus; VRSA) DG ARG XN, 1
PEAL DHETTINRANZE & 75> T .

Z D XD TR S HT MRSA O i [ 134
ATHD, WK E LU TIDHEDNENDH D, 4



1074

Vol. 128 (2008)

[ Tid 2002 4 E i Infection control team (ICT)
MFERL, DUk, BiNERHEICZED TS, R
MRSA 1Z%f L Tl%, MRSA i # & i MRSA
HEEABREENRELZHHT T > ROEBRH
MRSA #2395 Ja H il 08 A 7x & 5 1F i it
D=OITIEBHLTWS, 4, Hi MRSA EOj#EE
FAZEXOHEET D20, 2001-2005 FEEFETD S
R OHT MRSA SO FIFE4E, FRRMAME, R
i, TDM ICBIT 2 E@MENEL . ThENn O
NS T MRSA A FAICEIT 2 MM 2 EEL,
HMIEFHZLDZETT 52008 ETEZEEH
&L,

5 &

1. FAERRET—FWESZE 2001-2005 4
D 54T, VCM, TEIC, ABK O fii Fij [ A 4
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EICRES 57 —Z bt iEw A7 L KD, BHfE,
W&, BREMEEWSZEREICET ST -5 &L
TIIMERMEREZELOIEL . AFEICKD
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ZRIETZDTHS. £z, VCM, ABK IZx9
% MRSA OEFNEZMEABOBREZFTEL /2. &
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U7z, fEARIRICBT 2MEMIZ DN T paired -
test Z W CHEMET 21TV, AEREITS% EL
7z,

4. BRERETERERLE MRSA BHE R
WA, A AFBEO S HRiN 5% A E TIC
REINTWDEEE, EREFMEHKTHORIR S
HUANIZRIN TWaEZEENEN MEH D)
EHMT L. ZHBISMITRT TRBRE) SHkL
7. £, BREMEDORIN-E%Z MRSA OB
HEETZNTHN TMRSA 0|, MRSA 7L |
EHMEL. s X0 EFIFEHRRORREBRE
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5. TDM (CRA¥ %:AE  JARIE, A
FAHIRIPIC TDM 2EiL 72D E Lz, RETS
LT T B & IR 4, 7, 14 HEA B &0 5
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i BB DY & TDM it % T O iR & SAIHC &
L7. %7, VCM, TEIC, ABK O H# ¥ ~ 5 7 f#i
12, FNFN 5-15 ug/ml, 10-20 ug/ml, 2 ug/ml #
WChd. £IT, YEMEMEZ VEM I 15>,
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D %E B o 2001 4 TH 2.0 f5iT, #
UNIT 13 2004, 2005 4F £ A3%f 2001 4F B CTZ2NEN
3.5 %, 2457z, 7=, VCM OEFIKS
FREMERICH D, A UNIT & 2005 4 A%
2001 FFE T 1.7 fFITHEM L 7=z, ABK I, JEMIE,
K UNIT & &I EMICH D0, T2 34
MO ARTIFE LB 72 < #iFE L 7= (Table
). 54ERM O MRSA i [ REN 51%, FEH
B OB D B4 A UNIT oinaE xsh b
N, FEHEAHEOZFEL WEEEZRED S o
7z. 72, MRSA 2% % VCM, ABK O A&7
PERBR O FE 1T, VCM 2 5 £ 258 L T 100 % g
ﬁ%%bfutﬂﬂwKummﬁgif@ﬁﬂ

BULLETH>ZDITH L, 2005 4 1A D
90.9% £ TILF L, HHA8.9% &7x> /= (Table
2). THEROHBRIZIIRERELIEASNBND
DD, ABK @ MRSA 1239 St AHE T L T

MEMEICKEZERISDEND D, BURESKYIER
B EOEFEROZENERIN, FMMiHIEICD
WTHET 20LENDH 5.

3. BXERETEREL MRSA BRHE A
FHETOEREREDEMEIL 75.6% THD, *
D55 MRSA H V| 5 54.7%, TMRSA /2L |
M209% ThHol. £z, EFIEH%ZD MRSA ©
B DW T, EXIFHATDO MRSAHD] D
50.2% THEHHFIME F % H MRSA 23 & /- (Fig.
2). —%, TMRSA7zL | BT SEREIZ, En-
terococcus N H %< 21. 7% TH- 1=, EFRREE
BIZEDWTEHAEHO G Z B L TR0,

HEFMEFABICBNW TS MRSA M2 RICRE TER
VIEBIN S < FET D 2 ENDho Tz, IBEEOR
HHEIIRIESE S L THEN DL, HERRS
B2 AHEMEIENE SN T WS, BEZ GRS
BENSHENT-ALEICEET 5 2 &OEENTHRO

BUES /2 E, ICT 2L TERICEDIVNEND B
EEZLNT.

4. TDM [CRAT 2 AE FAAMMICX 3
TDM EREIZ, T XTOH, MRSA 2B W TfH

RSN D D, SBERFENESYY T NNE Table 2. Comparison of Change in MIC of VCM and ABK
- - for the MRSA
ThrEEAGNT.
2. ¥ MRSA EEAFT% TOMKREBAL vear  n VeM (%) ABK (%)
fAiR, CRP, WBC O 551 i Fi # #% C D M2 i s R s I R
i2A 13, TRTOHEBIZBW T NI EZ D> 2001 962 100 0.0 0.0 99.6 0.4 0.0
2002 844 100 0.0 0.0 99.4 0.4 0.2
YN - (Fig. 1). , 5 38.1°C n &
MR SN ( g ). R, 5 2003 767 100 0.0 0.0 97.8 0.5 1.7
37.5°C £T, CRPIIFH 9.4 /15 5.5mg/dl £T 2004 782 100 0.0 0.0 996 0.1 0.3
TNZNE T L. s OfERIZ, §TMRSA 3 2005 673 100 0.0 0.0 909 89 0.
RO RELEEZ SNDN, TNFNDORER TER S: susceptible, I: intermediate, R: resistance.
Table 1. The Anti-MRSA Agents Use for Five Years
UNIT Average period of used drugs
Year Average
VCM TEIC ABK total VCM TEIC ABK total VCM TEIC ABK period of
year
2001 77 30 51 158 475.8 191.9 431.3 1099.1 12.5 9.9 10.0 11.2
2002 74 29 41 144 580.4 291.8 289.0 1161.1 13.4 13.9 9.8 12.5
2003 94 46 31 171 564.5 405.7 284.6 1254.8 11.9 13.0 10.7 12.0
2004 86 68 32 186 693.9 666.5 246.5 1606.8 14.1 15.0 13.1 14.3
2005 95 59 32 186 807.3 451.2 254.2 1512.7 16.1 11.7 9.5 13.5
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Fig. 1. The Comparison of Laboratory Data between before and after Using the Anti-MRSA Agents
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Fig. 2. Results of Bacteria Test between before and after Using the Anti-MRSA Agents

RSN D2 DN TEBRD LRI DR &7
> 7z (Table 3). 3 #I& 5 TidHi MRSA #7% 14 H
DLEMHLU B, ERETI0OZHEBI TCNWE. £
7z, EHIRNTBWTIE 3 A& b AMOERIC
e EERD EFNED 5N /0, ABK © TDM
EhaRIIRENEE N RLETHE455%THD, 3
HOFTHRbEWHERE o2, 2005 FE O
MRSA 2% 3% ABK O % ¥l gk 2 1 78 B O & 5
(Table 2) 6, 550D 2 M T
%70 TDM IZH DW= B 532 FHT K 2 i E M A
DHEEITEED DNENH D EEZ BNT-. HEIE
BIfG 7 5 TDM i £ TOMIRIE, 3 HHA 108
EmRbEL, DWT4,5SHHERSZ., ZOHE
13, EFRTHRERRTHD, FEFEHIZ3-5HHE

TOEMmEIT 50% L L& iz, TDM Efald, &
FAE FRE BN U IR & <, FEMiH & 3EH
M5 3-5 HHIZfThbNTH D, TDM DL
RRMDY A 2 T DNT—EDIENE SN T
Wb EHERINE., L, BEMKREZNSETS
EEERIT0%FEETHZZ NS, TDM % £l
LCmHBEEEZEHLANSGHEEGTEHIIEOER
B DOHES TDM 2 HE L RN O E & W
> 72 TDM FEii R % 100% (5T 27200 X 57
LEFIEENMLE TH D, F/=, #EIHE E A HE SR
NT 7ENERSZDIX, VCM 2 56.8% , TEIC
7 31.5%, ABK 21 74.7% CTdH o 7=. TEIC L, HJE
HEMEAY T10>] T BIEHIN 58.5% TH D, Ifi
FREEIMEWERN LW EAs - 72 (Fig. 3).
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Table 3. Performance Rate of TDM According to the Period of Usage of the Anti-MRSA Agents

VCM TEIC ABK total
Period of usage Number of Number of Number of Number of
n performance % n performance % n performance % n performance %
of TDM of TDM of TDM of TDM
=4 days
. 426 271 63.6 232 130 56.0 187 85 45.5 845 486 57.3
(all subject cases)
=7 days 325 232 71.4 174 115 66.1 139 72 51.8 638 419 65.5
=14 days 150 123 82.0 78 60 76.9 40 25 62.5 268 208 77.6
>20 u g/mL

<5pg/mL >15u g/mL

5-15 1 g/mL
56.8%

VCM
n=271

<10 u g/mL

=2y g/mL

ABK
n=130 n=85

EI The trough concentration to recommend

Fig. 3. Trough Concentration of Anti-MRSA Agent in Blood at First Time of TDM

TEIC I3 AT XEITEMHEE U THFF £ 77 200
mg & 400 mg DFLHE D 2 A, HFFE E L T 200
mg Z T SREFNLNEEZ SN

5. TDM XD FH & & & FH| 5 O M EFa0F

A R4 O TDM K T 5 HEDE
fBIZDWTOME L7z & Z A, TEIC Tl #m
WCEBEZENED 5NZH, VCM KU ABK TR
HHNRMND Tz (Table 4),

VCM 13, #EHHEMOHESRE N5 70 [5-15)
THoREFADOEEIL56.8%THD, [>15] 25
D5 E 0% N T/ EEICEL T (Fig.
3). [TDM %fii) #HOF) B G EIRA CEITH
ODNWTHREINEZRRETH>2ET 5 &, 'TDM
FEFNE) BBV TH—EDIRBERENGF SN ]
REMENH S, Ll —A4T, ITDM FEENE) BT
BWTH ITDM FEfi) BRI, HT 7EDN 1<
5] OREFNFET S u[REMENH 5. VCM X TEIC
& ABK LU THEDOWH K EWADOEEOEEG
M10%FEEKL 72> TWD, VCM 130 AR 8
BEAE T2 & D FIEE D i WRHWEIC W L TSI N T
Wa7zHEEZNE. £24M0, BIERIZDONWT

WAL TWRWAY, VCM I R A S < HERr
INDEEHEECRENHEEORERNHEHT S &0
DWMEND D, B IBENENIGE SN TVNDY,
IEffi 2 HEET 2 72012 VCM i 1213 TDM @
EHER O LIZBDH0ENH D EEZEZ SN,

TEIC O #HFIEAE DO W DOFERHEIT, [TDM F i)
BENY 54.8% 1%L C [TDM FESE i) BET 28.6% &
72> 7=. TDM #JEIHEFEIHERE S Z THENTH S
FEIT315% EEEERL TWAEDHOD (Fig. 3),
TD%, HEHRENCXVBEERMEHAHENOEEN
BEINEHERTHBHEEZ SN, TEICE, #HE
PPN < EHEOHRGHETIMES b7 7iRE
MEFIREICETHETICERMZET S D X
7=, T OfRERE E LT TEIC ORAMXXEICIE, FIE
ARG EEBT DL ICHHSINTWSDA, SH
DFMERFETIX, TEIC O EIERZG D E R
61.2% THholz. S5IT, HEE M5 813 400
mg N H %< 43.7%, 800 mg DIERIL 31.0% TH
577, 400 mg & 800 mg DIEFIEITZNF1 40 {4,
33 = Td O TDM 4] B[ 7E i D F-45 8 = S.D. 13%
NZFEN 8.2+6.71 ug/ml, 14.3+10.0 ug/ml TH O,
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Table 4. Bacteriological Evaluation According to the Anti-MRSA Agents

VCM n Eradicated Decreased No change Increased D
TDM (+) 90(%) 33(36.7) 25(27.8) 17(18.9) 15(16.7)
0.62
TDM (—) 34(%) 12(35.3) 10(29.4) 9(26.5) 3(8.8)
TEIC n Eradicated Decreased No change Increased p*
TDM (+) 42(%) 23(54.8) 10(23.8) 6(14.3) 3(7.1)
.049
TDM (—) 14(%) 4(28.6) 7(50.0) 0( 0.0 3(21.4)
ABK n Eradicated Decreased No change Increased D
TDM (+) 27(%) 8(29.6) 12 (44.4) 2( 7.4) 5(18.5)
0.22
TDM (—) 19(%) 10(52.6) 4(21.1) 3(15.8) 2(10.5)

TDM (+): Performance of TDM
TDM (—): Non-performance of TDM
*»<0.05

800 mg DA MMARICEME (p<0.05) Z/RL=. H
HNCHEREEITET 5 2 ENBRENROM IOk
MBEINTNBRIC®Z EnG HEOF v %
WMEL, PEAmEGEOREEZIRAD I &0
TDM E i 1T & 0 51T 58 1F 7z 1 o s e ~ Bl X
BEIENEETHDHEEZSN.

ABK i, [TDM %fii) # CHE DML 7%E #i
DEIENEL 2o 7. MRSA IZx9 % ABK D#FH|
AN S b —HMELNEBD 5N THD
(Table 2), T 5 QFERFNIT D W TFEM A2 kR Et A3 a4
BEThbdHEEZBIZ. ABK X PK/PD O &»n
51 H1EHRGEH#ETIMENHD, THkE—
V%D 2 EMNRERIZORNDE ZENRIN
TW3%, 1920 UL, ABK ffi HE:iZ TDM A3 % i
INTa 8SHERIFHE — 7 DY 7T ug/ml % 8 A T2 4E
Billx 195EH] (22.4%) TdHo7-. [TDM Elfi) #
IZBWTHRIBEIRN R SN > R ER EE
A5, G, ABKIZDWTOfHAES T
THEEEDIIE—VEDOEZYY) D TRHBLETH D
EEZBNT.

] B

SEISEMOL hOZAXRT T 1 TIRAETEITKD,
P1T MRSA FEITH 2 FEOEM, HEKR TEDR
EIREETH D Z &, MRSA LIS DRREITK LT
SN TWD Z &R SNz, £/, TDM %
fiti A IR U C ORI B 2E I EEA 2> & SEH 45 12 R A
DHARE & 720D, TDM I X U i IE 72 i s~ R

HMILBEWEND D EHRIN. SHOEBEI N
EHRIL, SHOH MRSA o E M I To
BELERTHD, MRSA JBEITKT 2 EH 26
WO =27 IAERICEMIYIZER D ANTW S TIE
Thbd. LnL, AWFIEL bOZAXRY T 1 T3
BTHhHoRI NS, BEERPCBEEDHEMIC
DNTHHERFAT, 4BIBIKIDLIRAIT
BEE LT OART T4 TISHENLETH D &
EAZTNV5.,

REFERENCES

1) Ishii Y., Ohno S., Kanshitani S., Iwata M.,
Yamaguchi K., J. Infect. Chemother., 2, 102—
105 (1996) .

2) Fujita N., Komori T., Tanimoto M., Yoshi-
mura M., Ike Y., Infecti. Control, 6, 242-243
(1997).

3) CDC., Staphylococcus aureus resistant to van-
comycin., United States., Morb. Mortal.
Wkly. Rep., 51, 565-567 (2002).

4) CDC., Vancomycin-resistant Staphylococcus
aureus., Pennsylvania., Morb. Mortal. Wkly.
Rep., 51, 902 (2002) .

5) Clinical and Laboratory Standards Institute;
Performance Standards for Antimicrobial
Susceptibility Testing, Seventeenth Informa-
tional Supplement M100-S17. Clinical and
Laboratory Standards Institute, Wayne, Pa.
(2007) .

6) CDC., Guideline for isolation precautions in



No.

1079

7)
8)
9)
10)
11)
12)

13)

14)

hospitals (1996) .

Kokubo H., Kimura T., Yago K., Yakugaku
Zasshi., 127, 925-929 (2007).

Hasegawa A., Watanabe T., Kimura M., J.
Jpn. Soc. Hosp. Pham., 35, 955-958 (1999).
Sato S., Saito Y., Sato H., J. Soc. Microb.
Ecol., 15, 111-119 (2005) .

Tanihara K., Jpn. J. TDM, 18, 85-86 (2001) .
Kaku M., Jpn. J. TDM, 18, 79-80 (2001).
Craig W. A., Clin. Inf. Dis., 26, 1-10 (1998) .
Matzke G. R., Zhanel G. G., Guay D. R.,
Clin. Pharmacokinet., 11, 257-282 (1986) .
Rybak M. J., Albrecht L. M., Boike S. C.,
Chandrasekar P. H., J. Antimicrod.
Chemother., 25, 679-687 (1990) .

15)

16)

17)

18)

19)

20)

21)

Rowland M., Clin. Pharmacokinet., 18, 184~
209 (1990).

Arakawa S., Yamashita K., Li M., Kankyo-
Kansen, 21, 17-23 (2006) .

Ueda Y., Noguchi S., Maki M., Jpn. J.
Chemother., 55, 8-16 (2007) .

Sato M., Chida K., Suda T., J. Infect.
Chemother., 12, 185-189 (2006) .

Sakai T., Momochi C., Shiomi K., J. Jpn.
Soc. Hosp. Pham., 39, 51-53 (2003).
Nambara M., Ikeue H., Kawasaki E., Jpn. J.
TDM, 20, 241-248 (2003).

Kobayashi M., Saikyo A., Soma K., Jpn. J.
Chemother., 54, 18-24 (2006) .



