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Efficacy of Vancomycin against Staphylococcus au- ~ Hyun-to Shin, Seunghoon Han’, Dong:Seok Yinr,
reus according to Inoculum Size in a Neutropenic ~ Pong-GunLee™ Chulmin Park, Si-Hyun Kin, Jac-

Mouse Infection Model Cheol Kwon®, Kyung-Wook Hong’, Sun-Hee Park’, Su-

Mi Chof’, Jung-Hyun Chof*, and Jin-Hong Yoo’

Background: Staphylococcus aureus is one of the most important gram-positive

1o . . .
pathogens in many clinical situations. Use of vancomycin against methicillin resistant Department of ‘Biomedical Science, The Catholic

S. aureus (MRSA) has been anecdotally associated with treatment failure, which University of Korea, Graduate School; Departments of
could be attributable to an inoculum effect (IE). Using a neutropenic mouse thigh *Pharmacology, “Internal Medicine, College of Medicine,
infection model, we tried to evaluate the in vivo IE of vancomycin against S. aureus. “Catholic Research Institutes of Medical Science, The
Materials and Methods: Twenty strains of S. aureus were used. Minimum inhibitory Catholic University of Korea, Seoul, Korea

concentrations (MICs) were determined by the Clinical and Laboratory Standards
Institute guideline. Six-week-old specific-pathogen-free, female CD-1 mice weighing
23-27 grams were used. The neutropenic mice received inoculations of 5.02-5.74
log,, CFU/thigh in one thigh (low inoculum, LI), and 7.22-7.73 log,, CFU/thigh in
the other thigh (high inoculum, HI) before therapy. The mice were treated with 6
hourly subcutaneous doses of vancomycin (3.125-100 mg/kg) for 24 h. Single-dose
serum pharmacokinetics of vancomycin was determined. Dose-response data were
analyzed by an £, model using non-linear regression. Static doses and area under
the curve (AUC)/MIC for bacteriostatic effect at each inoculum were calculated
and compared. The ratio of static dose and AUC/MIC between HI and LI (IE index)
provided the magnitude of IE for each organism.

Results: Five methicillin-susceptible S. aureus (MSSA) strains and 15 MRSA strains
were used. Vancomycin MICs of the 20 strains varied by 4-fold (0.5-2 mg/L). The
AUC/MIC ratio was the major parameter determining the efficacy of vancomycin

. . Copyright © 2011 by The Korean Society of Infectious Diseases | K
against S. aureus. Mean (range) static dose on LI and HI was 20.7 (11.8-35.1) and opyrght © ¥ The Korean Society of Infectious Diseases | Korean

Society for Chemotherapy
136.7 (32.1-314), respectively. The mean IE index of static dose between them was

7.39. Mean (range) of AUC/MIC on LI and HI was 27.0 (6.61-66.6) and 152.3 (46.2-
344), respectively, which produced a mean IE index of AUC/MIC of 7.47. The IE
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indices of the MSSA strains were significantly higher than those of the MRSA strains Accepted: April 1, 2011

(11.3 vs. 6.1 on static dose [P=0.018], 11.4 vs. 6.2 on AUC/MIC [P=0.034]). Correspondence to Dong-Gun Lee, M.D., Ph.D.
Conclusions: With a 100-fold inoculum increment of S. aureus, at least a 7-fold Department of Internal Medicine, Seoul St. Mary’s Hospital,
dose of vancomycin would be required to show the same bacteriostatic effect. #505, Banpo-dong, Seocho-gu, Seoul 137701, Korea

Thus, IE as well as MICs is an important parameter in selecting and adjusting a dose Tel: +82-2-2258-6003, Fax: +82-2-535-2494

and dosage interval along with the resistance profile in the treatment of S. aureus E-mail: symonlee@catholic.ac.kr

infections. IE to vancomycin observed in the in vivo neutropenic mouse model was
more evident for MSSA strains than for MRSA strains.
www.icjournal.org
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A sz ekt (Staphylococcus aureus)
3t HEF, A=, AN, 58T T 55 4ol F8
ATt F shtoltk 53] vlEldd WA B4 =kt (methicillin
resistant S, aureus, MRSA)L 1960 dt] f-HollA 28 H 1 &
A A E B H AGALS A 7 RIE7F HAf F7heEA
vancomycin AF& GA] Eojual QJrH1-3]. 12y MRSA9] 2J3k 4]
wetdelu 2449 5 55 AEolA vancomycinel] thgk A5 A
£0] 37-50% = B.1¥ 3 Qla1[3-5], el AW 2Hrd S wt
(methicillin susceptible S, aureus, MSSA)-2 3 -lactam I Ao 1|3}
vancomycin®] &'5o] BojRItiar T F 7] = 31 tH6-8].

Vancomycin &% 7349 9210 & Az wokatof ek 7heA 7
2 Sol EEA JARHS, 91, AEE A (inoculum effec) =
ol ¢ shtE FA4E I Qivk HEFENT 7] Al HEFo| =
745 3HAol] 3k a50] 7HAadtE AALo & vancomycin®] kkE

AN SE Qo A B vl QITHO-11], FAI7EA] Al Agle]
A Aol A B E =htol] t)gl vancomycin®] FHEa v}
7} gR1=] 0] AA|THO, 12, 13], T ERHol| A= Bt @A &k vt
2hA] H &3] o]FoIA| AL Y T ERAS o] 83 A oF 53l
s} A, 53] vancomycinel] 3t HEaI}e] TERD A=A
Ho Al &gl 7Fstar, FAA & D =& A skt E=fo) 2
Aoz 7|4, 151,

AAEL ST AF AR S o] 838l FNE U HEHF

o] W} Evancomycin®] &5 2ol & Lol 1A} 3T

°©

Lol odo [ b

NEREETS

1. T, HHX|, S|

S, aureus ATCC 292133} S, aureus Y352l 195, 5 2072
© 7 Stk AlvFulida A= 742 93] cation adjusted Mueller
Hinton II broth (Becton, Dickinson and Company, Sparks, MD,
USA), Mueller Hinton II agar (Becton, Dickinson and Company),
tryptic soy agar (Becton, Dickinson and Company) 5= ©]-83}
ok A AAFS 918l vancomycin (Sigma Aldrich, St. Louis,
MO, USA)¥} oxacillin (Sigma Aldrich)S AF83l51L, &30+
vancomycin (H|A0] GAibitszmtol i~ A A o)A UA FF2] S| AL,
o], hEI=)S AHE-8l om mff A7 2ol A s A5t
4Collq Rasiich

2, N[EHH x| 2 AR

28] 7520 i3k oxacillin¥} vancomycin®] & A~ A)E % (Mini-
mal Inhibitory Concentrations, MICs)& Z43}ith Oxacillin®] &
Al EE S0l += cation adjusted Mueller Hinton II brothel]

SPHESFE A7l 2% F=7) H=S ASITHI6). T 342

& EEeh 5 24407 v Fate] EatE AE
33335 A (SPECTRONIC 20D+, Thermo
Electron Scientific Instruments Corporation, Madison, WI, USA)
580 nmellA] 0.3 (1x10° CFU/mL)o] B =2 zAslal 346l &%
T Zbwell B 5x10°CFU/mLE 313tk A=a2|S 98l S. aureus
ATCC 29213& AH-2351

tryptic soy agar B A]ol]
AAgol & AL

)

3. MF| 2z

e e (specific pathogen free, SPF) 4, 653 (23-27 g)2]
CD-1 (ICR/Swiss, 22|l Ento) 9 719, thahl=)S AL-&-3lth
2 AF= AREE A3 HE A 7HEYA s Foud F
E219-8-71 9 93] (Institutional Animal Care and Use Committee
[TACUC] in School of Medicine, The Catholic University of Korea)
] $7HCUMC-2008-0136-05)& AAiL 5 =X SH(Animal
welfare act, FIH7178 2007.1.26, WHE A 82823, AL 2008.1.27)
133, 1420] w2 71783} a5 4k AATskSih

EFTUA2ZF(K100/mm’) F52 9él cyclophosphamide
monohydrate (Sigma Aldrich)Z A8 59 A (D-5) 150 mg/kg, 2
#(D-2) 100 mg/kg®] -§-=F2 2 25] F]5} FALSHITE

A% 7#3F= Mueller Hinton 11 brothel] 238 g 37°CollA] Al
st HEgEAR F4% 580 nmollA] 0322 AT
15 XA 22} 108, 1,0008 3148ke] 0.1 mLA & tiH
ol HEBIATE AF ) 9% tHR(1x10">* CFU/thigh, W& A
%% Low Inoculum, L9} 222 g)g5(1x10% 7> CFU/thigh, =
2 A%, High Inoculum, HDA Q] HEHFS 717 &1t 2
AR F- vancomycing J8t FAFSHHA A& A8l vHE =
isoflurane (323, Ze]AoF, 314, tighel=) & AF&-3F3Th

Vancomycin F0§ 24A17F 3 o]alslekA 7k = AFE QHEAL A
A QEF-E FEstla AAdsT
(POLYTRON System PT 3100, Kinematica AG, Littau-Lucerne,
Switzerland) 2 ZA o} 1084 3215HA] Mueller Hinton 11
agar WiA|o]] =B 37 Coll A Bt Bt vt & AT E S
A3t} 23} = CFU/thigh 2 %7181 A A0 A4 =4 34
£ 1X10* CFU/thigh@ith

Vancomycin 12.5, 25,50, 100, 200, 400 mg/kg/Q 9] &2 0.2mL
A 73} FAIATE B Ad A¥wd) g A4, 4 o
2 4 3vl] o)de] AFE AHESIIT tlE T ol+= vancomycin
o A A1 el AR AR 5 9 = Aol

QAL AL s Bfsle] AR B PHOR AT E

A&l ¥31 homogenizer

S35k
4. St 58
ok 8} =45 9]8)] vancomycing FXEH(25, 50, 100, 200 mg/kg
Fa>s

3
0.2 7¥7+ 0.2 mIA) 2 I} FARSHAT: ZF A -2 8- Al o}
2} 3utE] 2 ARS8 AL v EHloA] AT s S APRLE Al
ZFE(0,0.25,0.5,0.75, 1,2, 4, 6, 84171 dol& 213 3k3IT) 10,000
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g, SEZF QA2 (MIKRO 200R, Andreas Hettich GmbH & Co. KG,
Tuttlingen, Germany) 3 37 =4 w714 -70Cel B33 )
Vancomycin % =42 fluorescence polarization immuno-
assay (TDx/FLx, Abbott Laboratories, Abbott Park, IL, USA) & o]-&
So] 2Bk AlB g wol shol w Zdako] 2o ol
“(intraday coefficients of variation)= 434 gFkom, &7 717+

S 2mg/LolSiTk

5. 2225t MSi(Dose Fractionation Study)

T A AF Q] dE Rl S aureus ATCC 292138 HZ31aL(1
x10%% CFU/thigh) 2417} & vancomycing 38} FAH12.5, 25, 50,
100, 200, 400 mg/kg/Q)a3ATt. FAHAL 3, 6, 12, 24A1%F mict
2 AL ZF AR 7F 18vh (2l SR o71e] &+ 7+ &
3 3vteR) A 24403 2 A& THE vancomycin 5, §70
2 FoIdl by kAL AR 3 dEF-E skl Bdars 546
Ark iz AF HF 24A1F T 7} 3ubE] ¥ QFEARAITE &
F-2EAH o 2 A 5SS Febsh] 98l Area Under the
Curve/MIC (AUC/MIC), Maximum Concentration/MIC (C,,,./MIC),
percentage of time above MIC (T>MIC [%]) 5-2] eF&38}/eFd s} %]
3 (Pharmacokinetics and Pharmacodynamics [PK/PD] index) &
32 o Zah e /A AT 2 Slslel),

6. Data &4

Vancomyeing] S5 B4 913) Gekerg et e v
1.2, NONMEM (ICON, Ellicott city, MD, USA, Ver, 6.2)-& ©]-&
3to] gugl dlojHe] gt -4 3d3tal, o] 8 HiR e 2 njx]o] &
ol tigh A& olA1-S AAISHATE B8 Sigmoid dose-effect B2
& o] &3] kA3 A7 E RAISITHLT, 18], Sigmoid Emax 24
£ Hill's equationol| A 553+ RO 2 F = (E,,, XD )/ED50"+D")0]
o} B &3 efficacy) & eJwlebH 24413 A&t ) A5
Atole] #42¢] W3}(log,, CFU/thigh)o]th E, . = Hth &7 (maximal
effect)o]al, D= 24A)7F A & 8 ED,2 E,,. 2] 50%0l] =2
st Bagk FAYA| S35 (mg/kg/Y), N2 -85 F49] 7

7101t} E,.x, EDso, N-& nonlinear least-squares regressions- ©]-&

—

ko] AlAFaATHSigmasStat version 3.10, Systat Software, San Jose,
CA, USA). AUC/MIC, C,,./MIC, TSMIC (%)} &7+e] B2 non-
linear least-squares multivariate regression§-2- 0]-&3}] ALk
ThSigmastat). Z} PK/PD #| 32| 3]7]¢]] 2|3 34 F743517] ¢
3l AR A5 (coefficient of determination, R%) & AF-8-8}53t).

7} g, YA X2 A3k Aol F vlawshr] 915 24412 static
dose, 1 log, kill dose, 2 log,, kill doseZ- ]85} 11 o} 2fjo] 218

whl,
lOglO [E/(Emax 7E)]

log,, D = + log,, EDs,

E= 2473 Bk vzt AR (D= 87, Llog, kil E=

T AFAE + 1log, 2log, kille- F = thza AHAE + 2log= Al
33Tk

3 A E T2 FHEE(HI L) oA vancomycin®] HEa 39S vl
317] Y8l a7 X & (Inoculum Effectindex, IE index) E A4}
Aok AEE I X #E+= static dose} FHE I} (bacteriostatic effect)
£ 7] 913 AUC/MIC 529] 2714 W3l o & HIg} LIgH v]&-& A4kt
31, t-test F=i= Mann-Whitney rank sum test (SigmaStat) = 291

st

= N

Aot
1. A2 SHm| 2 AR

207F5+9] oxacillin®} vancomycin®l] g+ 7+4=4] Av}+=Table 13}
ZESITE MSSAE 570, MRSAE 1570 ©-F$ L, 25 vancomycin 7+
J0]2it} MSSAS} MRSAS] vancomycin MIC H$]+= 712} 0.5-1,0.5-2
mg/L3Ack.

2. SEPULB XIE7IZt

Cyclophosphamide #o] 23d(d4 59 ) FE A& §F 627t
A(D6) 1293 W@ 9 F 575 43tk Cyclopho-
sphamide o] A2t 4 78] 55 73kF0] AR A &
L7HA] 49 T A1E5H AT (Fig. 1.

35T AR Fgrdoll A vancomycin 25, 50, 100, 200 mg/

Table 1. /n vitro Activities of Oxacillin and Vancomycin against Isolates of
Staphylococcus aureus

Strains = MICs (mg/L) -
Oxacillin Vancomycin

ATCC 29213 0.25 05
ES6 0.5 1
ES 29 0.5 1
YS5 0.5 1
YS29 0.25 1
13B-382 16 1
13B-394 16 1
13B-421 >256 1
ES8 64 2
ES 21 >256 1
JATT 128 1
JA54 64 0.5
PA7 >256 2
PA 23 >256 0.5
R12 >256 2
WE 10 16 0.5
WE 12 >256 0.5
WE 23 64 0.5
WE 28 128 2

¥S 100 128 2
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Figure 1. Changes of mean white blood cell and neutrophil counts during cyclo-
phosphamide treatment in the mouse model. Mice were rendered neutropenic
(polymorphonuclear cell count <100/mm?, dashed horizontal line) for 4 days
starting from 1 day before experiment by two subcutaneous injections of
cyclophosphamide (150 mg/kg at 5 days and 100 mg/kg at 2 days before
experiment or infection).

300 - —@— 200 mg/kg 1
—O— 100 mg/kg
—W— 50 mglkg

100 4 —A— 25 mglkg

30 4

Concentration (mg/L)

Time (hrs)
|

Figure 2. Serum vancomycin concentrations after administration of single doses
of 25, 50, 100, 200 mg/kg in neutropenic infected mice. Each symbol represents
the mean=standard deviation of the levels in the sera of three mice. The dashed
horizontal line represents the analytic sensitivity threshold (2 mg/L).

kg °F&32 Fig. 2, Table 29} 29k}, &7 M| Al 50 mg/kg
7} 100 mg/kgS W3S W REzE7]= 2.38) *}o](50 mg/kg: 0.58
h, 100 mg/kg: 1.36 h), 50 mg/kg¥} 200 mg/kgol| A+ 2. 78] 2] (200
mg/kg: 157 h)& B oFg3 X #+= &5 &2 0|1t AUC/ &7
(dose)&1.02-1.45, C,.. /-3 (dose)-2 0.64-0.922] M S BTk
HEMIH

23 A2 A HEFL 6,80 log,, CFU/thigh$ 3l 24A17F &t

£-8.82 log,, CFU/thigh & 2.02 log,, CFU/thigh7}+] 2 2}2+&- &
3}tk Vancomycin: 3, 6, 12, 244|170 7FA 0 & w5} F+A 3R] &

4. 8-

Table 2. Single-dose Pharmacokinetics of Vancomycin in the Infected Mice

Dose (mg/kg) Mean C,, (mg/L)=SD t1/2 (h) AUC (mg-h/L)
25 23.0£9.74 0.53 25.5
50 431+2.39 0.58 52.2
100 86.5+45.7 1.36 103.2
200 128.3+69.5 1.57 289.2

SD, Standard Deviation; AUC, Area Under the Curve.

kg TR 2 AXS v 6AIRE TP o2 Foldk AFTe|A 9
static dosex= 57.64 mg/kg/L(R*=0.80)% 24417+ 200.99 mg/kg/<
(R*=0.86), 1241719830 mg/kg/L(R*=0.79), 317+ 222.82 mg/kg/Y
(R*=0.90)2} 8] w3} 7H whoky,

S. aureus ATCC 292139 tJgF vancomycin &3}2} AUC/MIC,
Conax/MIC, TSMIC (%) 53} 322 2F] 8} 2| 52 v 7= Fig. 33
29t AUC/MICS] AAAIGF= 84%=E C,,,./MIC 59%, T>MIC (%)
61%ET} &0} PK/PD index % AUC/MIC7} 714 31491 A 7Y
& UATHFig. 3).

5. ®Z =1t X|HE(noculum Effect index, IE index)

SF- Rl Ayl mel 6A17F 7H 2 2 vancomycing I3}
FAYEFI AL Fo] €8-S 12.5-400 mg/kg/Do]Jr). 20¢-5-2] iﬂ
HELES LI oA HiF 541 log,, CFU/thigh (9], 5.02-574)1

oA 3t 743 logl0 CFU/thigh (891, 7.22-773)& 7} ?Toﬂ/ﬂ L19Jr
HIZFe] 7] % 2}o)= 2.02 log,, CFU/thigh (9], 1.71-2.54)%
TH(Table 3). 24413k & Liol| A 4 8.23 log;, CFU/thigh (H$], 6.92-
8.85), HIol| A 3+t 9.03 log,, CFU/thigh (B9, 8.14-9.67)7}A] 2 2}
S 8119 Static doses= LIoIA] e 20.7 mg/kg/L(H4, 11.8-
35.1)01aL, HIell A S 136.7 mg/kg/D(H$], 32.1-314)=Z, 20 i
O HFE N A& B2 7390130t} 3 A a S A7 913 AUC/
MICE LIl B3 270 (H9], 6.61-66.6)0] 32, HIel A 3837 152.3 (H
91, 46.2-344) 2, 20 75F2] HEAI} AT He-S 7470]tHTable 3).

Methicillin ZFrAl o] 5] w}e} static doseE ©]-&3F HE=gF 3} X
EE= 1) W3S u] MSSASF MRSAS] HEa 7} X%+ 212+ 11.3, 6,101
31, MSSAC A FBAIA & 2 s &R A E 7} =3k THP=0.018).
AUC/MICE B 113}532S- vl MSSA2} MRSA A ZH2} 11 .4, 6.2 & MSSA

N HEE A E7FEAA 2 F-oJshAl =UTHP=0.034).

d
2k

PEA| el A ol xe Al
gL 91}:%6‘]-@ 54 & FetsiA Heuliio, 19] #5514
AP AW F-2 o Aok FFEIE= 700 ' d A A
58-S =3 1E 9 1 [20], AUerd, 244 S H|md =&
2131 7+l 4] vancomycin®] 2t
o] fRlo = A drt21]. Oﬂ:rLL ITTAA
77} At HEFE 2efste] st I

)

o,
)
49

n‘.

=

i

ot

o )y ox
Moox oft
=

=
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o > oy

Td, 2T a2 06

AT 71 = X2 Al
AF g AA S %
FAA| o] 22

)
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Figure 3. Correlation of vancomycin PK/PD indices with efficacy against S. aureus ATCC29213. Each circle represents
the mean data from three mice. The dashed horizontal line is the starting inoculum (6.8 log,, CFU/thigh). A%is the
coefficient of determination.
Table 3. Inoculum Effect and Index for Each Organism
Low Inocula High Inocula
) - a - Inoculum Effect
Organisms Inoculum Size Static Inoculum Size Static
(logy, CFU/thigh) Dose (mg/kg/day)  AUC/MIC (log;, CFU/thigh) Dose (mg/kg/day)  AUC/MIC Inoculum Size ~ AUC/MIC
ATCC 29213 5.02 15.2 16.8 7.56 215 254 14.2 151
ES6 5.36 18.5 194 7.26 314 325 17.0 16.8
ES 29 5.59 16.4 18.0 7.72 142 144 8.66 8.00
YS5 5.62 26.9 28.0 743 219 227 8.14 8.1
YS 29 5.37 201 21.0 7.39 173 188 8.61 8.95
13B-382 5.31 23.8 24.9 7.73 7.4 75.6 3.00 3.04
13B-394 5.74 35.1 37.0 764 121 127 3.45 343
13B-421 5.21 14.3 151 744 95.7 101 6.69 6.69
ES8 5.68 11.8 6.82 7.51 91.8 48.0 7.78 7.04
ES 21 5.30 204 214 7.30 110 115 5.39 537
JA 11 5.24 27.0 281 7.24 m 116 411 413
JAS4 5.25 20.6 43.5 7.31 86.4 182 4.20 418
PAT7 5.49 12.8 6.78 7.32 133 69.4 104 10.2
PA23 5.37 18.5 38.8 7.37 52.8 113 2.85 2.91
R12 5.46 (515 8.21 7.22 210 109 13.5 13.3
WE 10 5.35 211 44.2 7.37 53.8 115 2.55 2.60
WE 12 5.22 31.8 66.6 7.25 321 67.0 1.00 1.00
WE 23 5.22 33.2 70.0 7.63 134 280 4,04 4.00
WE 28 5.64 12.5 6.61 749 88.1 46.2 7.05 6.99
YS100 5.68 18.5 19.5 7.39 280 344 151 17.6
Mean+SD 5.41+0.20 20.7+6.94 27.0+18.2 7.43+0.16 137+76.4 152+90.0 7.39+4.62 747+4.89
SD, Standard Deviation.
U3 mellS uetste] A mekitel] ik vancomycin®] AW ZFES] -9 LI Aol AHE-H= vancomycin®] it 7.3941¢] &S
H%E ok methicillin g 570 0} 2 HERI} olS skt Abgsiol BT LRI, AUC/MICE HI 7114 L1 7ol 1]
SIAIL, FF AFelA vancomycin®] 478 84, &7F Aol =go] &l Bt 747w =k U TR 27 Al HEel W Ee
SRS\ = gkvancomycin®] §H, &3] @l 4 S-S & 5 %A1, 102,02
FAEEDT JEFS ARxAol} wd Fol wah Depd £ CFU/thighe] 5% 2ol AAINE A7]918 AUC/MICE 747+
AL, & Aol AHSRE HEFS LIJ 4 Clinical and Laboratory 9] Z}o]& Rt} A A&7 Adol) 2213 3 QA=
Standards Institute (CLSD2] MIC AHZA7} v|S=31A] 29| 3l 7o) 7% 2 3o vancomycin®] AUC/MIC7}4000]] =23}+= Zlo] &4 9]
[16], HI AP A uc} =2 %ﬁ} ol ofgt A HEdEe mde} AR XFo] YRFHATHR3, 24]. FAME T 207F

Zojstarat oF 1008 E 4 A85tirH22). LTS HI - ojlA] 10*" CFU/thigh HE#9] 49 AwavE A7) 918 AUC/MIC
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=270, 10" CFU/thigh &%) 729
g A131R1 4001 0= ST o= FF ol whEl AUC/MIC7}<4000]
2 B} -2 QnIBAIE B Aol A AAJgE AUC/MICE At
HIE A3 A S Z AA| JtollA 878k AtETE 47 A8
}>743 log,, CFU/thigh®] F&ell 2]k 7ol A= AUC/MIC gko]
o Folbd = Qo] X gol| §hg-o] §l= 79 Al HE ol e &7,

£ AUC/MICE 1522 ]| A|A|

ncomycm HEa ] dols
HIY o A= W2 3%t
ko] a1, ¥AFFo] (1,449 Da) vancomycin% A= U] 2%}
o]H7] Wizl HielM= 3H9de] o e A& X573k 4
AA 25, 26). BEFF HIoA = AT F/dste] A =t
o] th3F vancomycin®] MIC Z7}9} 54512 4oz 5= 9a27]

heterogeneous vancomycin intermediate S, aureus (hVISA) B-=

small colony variants (SCVs) 5-¢] F-EEF T (subpopulation)S
/3314 [28-30), B2 FAE =it 7)Ao} Al o] ks FatE ol
vancomycin®] IF=8F 210 7 Q18] HIol| A -2 (free) vancomycin
9] B-3](fraction)©] 7+4E 4= drh= A So|tH31]. MIC 5 A&
Ao A B3] 2r0]3= ok 10° CFU HE S-S /ol A st 144
0] A AlERobs thE S 9laL, 2 A7) HIS) 107 CFU B} =2
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