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Efficacy of Vancomycin, Arbekacin, and Gentamicin Alone or in
Combination Against Methicillin-Resistant Staphylococcus aureus in

In Vitro Infective Endocarditis Model

Dong-Gun Lee, M.D., Hye-Sun Chun, M.S., Dong-Seok Yim, M.D.", Su Mi Choi, M.D.,

Jung-Hyun Choi, M.D., Jin-Hong Yoo, M.D., Wan-Shik Shin, M.D., and Moon-Won Kang, M.D.
Department of Internal Medicine, Clinical Research Institute of St. Mary's Hospital’, Department of Pharmacology*,
College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : Glycopeptide has been used for the one—and-only treatment of choice in methicillin
resistant Staphylococcus aureus (MRSA) infection, but its exclusive use for the MRSA infection has
led to the increased risk of glycopeptide-resistance. To find an alternative (s), we employed an in
vitro infective endocarditis model (IVIEM) to compare the efficacy of vancomycin (VCM), arbekacin
(ABK), and gentamicin (GM) alone or in combination.

Methods : Using two strains of clinically isolated MRSA, one GM susceptible (GS171) and the other
GM resistant (GR153), fibrin clots were prepared and suspended in IVIEM. Antibiotics were added as
a bolus to simulate human pharmacokinetics of regimens, including g 6 h, g 12 h, g 24 h, or
continuous infusion with VCM, g 12 h or g 24 h with ABK, and g 8 h or g 24 h with GM. In cases
of combination, regimens were VCM g 12 h plus ABK g 24 h, and VCM g 12 h plus GM g 24 h.
Fibrin clots were removed from each model at 0, 8, 24, 32, 48, and 72 h, and the bacterial
densities (in CFU/g) were determined.

Results : At 8 hour, the colony counts of GS171 were lower than those of GR153 (P=0.02), and the
lowest with the ABK g12h against GS171 (P=0.01). At 72 hour, monotherapy with ABK or VCM pro-
duced same degree of bacterial reductions in IVIEM, regardless of dosing frequency or GM-re-
sistance. In the case of GM-resistance, combination of VCM and ABK did show additive effect until
24 hours, although VCM and GM showed no indifference during all the experiments. Development of
resistance during experiment was not observed with any regimens.

Conclusions : Our data suggest that ABK monotherapy could be used as an alternative to VCM even
in the treatment of GM-resistant staphylococcal endocarditis. Further studies with clinical trials are
warranted to evaluate the additive effect of VCM and ABK.

Key Words : Pharmacokinetics, Staphylococcus aureus, Endocarditis, Bacterial, Vancomycin, Arbekacin
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Figure 1. Schematic presentation of in vitro infective endocarditis

model.
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Table 1. Antimicrobial Susceptibility of the Organisms
Tested

GR153 GS171
Oxacillin 16 ug/mL 256 ug/mL
Vancomycin 1 ug/mL 0.5 ug/mL
Arbekacin 1 ug/mL 0.5 ug/mL
Gentamicin 32 ug/mL 0.25 ug/mL
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Table 2. Pharmacokinetic Data in the in vitro linfective
Endocarditis Model"

Concentration™ (ug/mL)
Regimen : Tie' (h)
Cpeak Ctrough Cpss§
Vancomycin  Cl" 206+07 58=*02
Vancomycin g 6 h 256+32 89411 55+05
Vancomycin q 12 h 324%£28 6.1%£17 70x06
Vancomycin q 24 h 683*£2.1 82=*2.1 6.0*£04
Arbekacin g 12 h 116+07 08%02 30=£02
Arbekacin @ g 24 h 180%£09 0.2*0.1 36+0.3
Gentamicin g 8 h 7313 1.1+03 29+05
Gentamicin g 24 h 172£19 02+0.1 37+0.3

*All values are means+S.D. (n=4).
concentratlons at steady state.
T1/2 half-life.
Coss, Peak concentration at steady state.
"Cl, continuous infusion.

2. /T 24

Hu 9 HAAFE, W] 59 okE X]EE g=gd
29} Z-9ktH(Table 2). Vancomycin®l 4% GRI153, GS171 &
T AP Jul MICol g9 sEE %Xlﬁ}‘i‘}r/}. AUCq2y/
MIC+ GRI153, GS171 B arbekacin®l ®]3 vancomycin®l
Al 8 = tH(Table 3). BEFULe] FEde WEFdwd
zpol & HolA & FUTE

3. Fibrin clot killing curve
GR153°1 gentamicine AH&3F 5

AEA
At ztel vl v Al fibrin clotW] F =

Table 3. Pharmacodynamic Data in the in vitro Infective Endocarditis Model’

GR153 GS171

Regimen

T>MICT AUCo24/MIC Cra/MIC T>MIC AUCo24/MIC Cra/MIC
Vancomycin CI* 100% 494.4+95 ND® 100% 988.81t4.8 ND
Vancomycin q 6 h 100% 562.8+4.9 ND 100% 112474586 ND
Vancomycin q 12 h 100% 4659+3.1 ND 100% 931.8+57 ND
Vancomycin q 24 h 100% 7987+82 ND 100% 1597.4+6.9 ND
Arbekacin g 12 h ND 1024+10 116+07 ND 2049+18 229+09
Arbekacin g 24 h ND 940422 18009 ND 1981+15 372406
Gentamicin g 8 h ND 29+09 0.2+0.1 ND 3756+28 202+18
Gentamicin g 24 h ND 29405 05+02 ND 3728+16 68.8+2.1
“All values are means=*S.D. (n=4).
TTime>MIC, percentage of time when the drug concentration was above the MIC.
Cl, continuous infusion.
§ND, not done.
Table 4. Residual Organisms at 8 and 72 h in Bacterial Inocula in the in vitro Infective endocarditis model*

GR153 GS171
Antibiotic regimen logio CFU/g logio CFU/g logio CFU/g logio CFU/g
at 8 h at 72 h at 8 h at 72 h

Growth control 11.90+0.11 12.40+0.30 11.89+0.10 12.42+0.31
vl 8.36+0.07" 6254050 594+0.10% % 628+001"
Vg6h 7.01+025" 6.12+032" 7.37+007"° 62040077
Vgi2h g22+022" 6.00+0.77" 620+030"° 6.30+021"
V q24h 776+0.13" 590+040" 581+0.107° 59+0.10"
Agi2h 764+022" 631+0.10" 456+005" %" 6200777
Aq24h 8.45+0.17" 6.19+030" 6.47+0.167° 6.00+0.04"
Gg8h 10.90+0.50 12.14+0.21 517+0.167° 6.18+027"
Gg24h 11.60+0.80" 12.10+059 " 593+0.13" % 475+083" 1
V g 12 h+A g 24 h 7.10+0.19" 572+085" 6.03+092"° 5760277
Vqi2h+Gg24h 7.80+050" 548+0.18" 5540097 469+0.18"

+All values are means=S.D. (n=4).

Cl, continuous infusion.

Statlstlcally significant from growth control (P<0.001).

Statlsllcally significant from colony count of GR153 at 8h (P=0.02).
Statlstlcally significant from colony count of GR153, GS171 at 8h (P=0.01)
Statlstlcally significant from arbekacin g24h in GS171 at 72h (P=0.04).
Abbreviations : V, vancomycin; A, arbekacin; G, gentamicin.
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Figure 2. Fibrin clot killing curve for GR153 (A, C, E) and GS171 (B, D, F) in the in vitro infective

endocarditis model. V, vancomycin (A & B) ; A

, arbekacin (C & D); G, gentamicin (E & F).
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Figure 3. Fibrin clot kiling curve for GR153 (A) and GS171 (B) in the in vifro infective endocarditis model.
—@—; control;, —O—; vancomycin q 12 h; —W— arbekacin q 24 h; —V— gentamicin g 24 h; —ll—
vancomycin g 12 h + arbekacin q 24 h; —_— vancomycin g 12 h + gentamicin g 24 h.
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