Abstract

Osteomyelitis is a difficult-to-treat infection requiring prolonged antibiotherapy.
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Conclusions

X o e B Prophylaxis model:
Staphylococcus aureus is the most common organism isolated from bone infections. Gatifloxacin (GAT) . . . . a
and rifabutin (RFB) are highly active against S. aureus in vitro. Here, we used different models of therapy wound was closed with metal C|IpS. Atthe eXperlmental endpomts, rats were a) ) CFU/qg of _ Dose"-67 . RFB showed superior efficacy to GAT as a prophylactic
to compare the efficacy of GAT and RFB in a model of rat osteomyeliis. Osteomyeliis was euthanized by CO, and tibiae were harvested, weighed and ground to powder. g 6.5 Log CFU/g ofbone =5.74 - 342 |~ 3 10 treatment
established in CD rats (200-225 g) by injecting 0.05 mL of 5% sodium morrhuate followed by 2x10" cells of . . - — ) '
S. aureus ATCC13709 (minimur inhibitory concentrations: GAT, 0.12 pg/mL; RFB, 0.016 ug/mL) into the Bohe.powc.ietr V_V""S resuspended. in5 r.'nL PBS in the presence c_’f charcoal (so as 8 . et 55 . « This finding correlated well with the superior in vitro activity
e e o AT (10 ) o imit antibiti carryover),seraly dited and plated on yptio soy agar pates 74 Se g . 22 ' =08292 of ifabutin (MIC = 0.016 ug/mL) and its long in vivo half-ife
subcutaneous (SC) dose of RFB (20 mg/kg) 2 days prior to infection. Tibiae were harvested 1 day post- for bacterial countlng. The bacterial load was eXpressed as COIOny formmg units g 6- d d:) 2 4.5 [ ] (36'67 h)10, "
infection (PI) for bacterial counts. 2) Treatment model (n=10/group): Therapy started 14 days PI and lasted (CFU)/g of wet tibia bone (Log CFU/g). The limit of detection was 2 Log CFU/g % ® E‘, .
for 21 days. Infected rats received a daily SC dose of RFB at 20 mg/kg or twice daily oral dose of GAT at . . 5= ©
40 mg/kg. Bacterial counts in tibia were assessed 24 h after the last dose. 3) Dose Ranging model (n=5/ of tibia bone. For the calculation of the mean, 1.9 LOg CFU/g were used when no o) o 8’ 3.5 ° [ ] Treatment model:
dose): Therapy started 14 days Pl and lasted for 7 days. GAT and RFB were injected SC once daily at 5 to bacteria were detected. 5 4 ‘.6 d ° The efficacy of GAT was dose dependent
80 and 0.1 to 40 mg/kg, respectively. The bacterial counts in bone were assessed 24 h after the last dose. g : . ° [ 4 ® ° -
Dose-response data were analyzed by a sigmoid Emax model. 1) No bacteria were detected (< The statistical calculations were performed according (us 3- —_—te © 2.5 ® . GAT was hlgh|y active when administered at 40 mg/kg twice a
2 Log CFUJg) from all rats treated with RFB while those treated with GAT remained infected (6.1+0.50 Log to the Kruskal-Wallis test, the Mann-Whitney U test and/or the unpaired t test by D 2 oo PPV SV S ,,!',.:,v,,._____ LOD 3 2 = -- £ 0D day
CFU/qg), as found in the untreated group (6.0+1.1 Log CFU/g). 2) In the treatment model, 6.7+0.26 Log . . . e [ . . . . . . .
CFU/g were recovered from untreated rats, and 2.1+0.14 (80% of tibia < 2 Log CFU/g) and 2.4+£0.41 Log using StatsDirect software. P-values below 0.05 were considered Slgmflcant' 3 1 - 60% 80% 13 0 1Io ZIO 3I0 4|0 ° Treatment with rifabutin ylelded superior efﬁcacy relative to
CFU/g (40% of tibia < 2 Log CFU/g) from rats treated with RFB and GAT, respectively. 3) E,,..., value for o T X Ste rile Ste rile GAT
RFB was 5 mg/kg and 60 mg/kg for GAT. Calculated ED., was 2.00.36 mg/kg for RFB and 383.6 mg/kg Antibiotics were administered as a single dose 2 days 0 r T t Dose (mg/kg)
for GAT. Conclusion: Both GAT and RFB showed efficacy in the rat osteomyelitis model. However, in all 3 before infection. Rats (n=5/group) were split in the following treatment groups: (\* Q* b) .
therapy models, RFB was more potent than GAT. . L @ . 6\ SS\ O SS\ L E £ _ 1 Dose3.9% Dose ranging model:
no treatment, an intravenous injection of GAT at 10 mg/kg; or a subcutaneous &2 & & 600 & s o og C U/9.° bone = 6.01 —3.06 Sosarse s 377795
. A S .5+ Dose39% + 37.713 . i i -
Introduction injection of RFB at 20 mg/kg. A group of rats received 10 mg/kg of moxifloxacin 0(\\" .s@&g&)‘ Q§ Q{Q 2 ° ose Efficacies of RF'B and GAT were dose deperldept
u ) ) . . . SO & c = 2_ * RFB and GAT yielded an ED5q (dose resulting in 50% of the
e el . . . . intravenously 1h after infection as a positive control group. Animals were < < = o 5.54 r°=0.8927 ] - .
Osteomyelitis is a difficult-to-treat bone infection which usually involves a ) ) ] (19 (19 © — maximal killing) of 2.0 + 0.4 mg/kg and 38 + 3.6, respectively,
prolonged course of antibiotic therapy, surgical interventions and significant euthanized 24h post-infection. ) ) E E 4.5+ as calculated using the Emgx model
- . ) . The therapy was started 14 days post-infection and lasted 0O
morbidity’. No antibacterial agent is currently approved by the FDA to treat ) o S o
osteomyelitis; surgical debridement and 4 to 6 weeks of therapy are considered for 21 days. Rats (n=10/group) received no treatment, a subcutaneous injection %S 5 3-59 The efficacy data obtained for RFB and GAT support the idea
to be the gold standard for treatment2. Staphylococcus aureus is the most of RFB at 20 mg/kg daily, or an oral dose of GAT at either 6 or 40 mg/kg twice a S T 554 ° ° that they could represent attractive antimicrobial agents for the
common organism isolated from osteomyelitis patients? and methicillin- day. A group of rats received a daily dose of rifampicin subcutaneously at 20 mg/ b) S prer s ® L OD prevention (rifabutin) and the treatment of osteomyelitis caused by
. . =
resistant S. aureus (MRSA) emergence is increasingly frequent®. Novel, I:g ats a ptosmve control group. Rats were euthanized 24h after the last day of 1.5 T 2.0 4.0 6IO 8I0 S. aureus. Refe rences
potent antibacterial agents are needed to counteract treatment failures and reatment. The th tarted 14 d vinfect d lasted f 8= Dose (mg/kg) o ) e )
drug-resistant organisms. Rifamycins are highly potent against S. aureus, © e.rapy s.a e ays post-iniec |.on and fasted for LA c1>'st|c_eaozrrz1aglri]tli‘sl'_'v’vrcm)avter:gsgr\?v‘eKIéQr-ﬁeCdo?rtclJ‘mEéﬁijgllrgtltjfai,\élé E\bgﬁqg)e ISE xsqgméental
including MRSA, with documented activity against biofilms in vivo 4 and 7 .day.s. Rats (n=5/group) received either no treatment, or a daily subcutaneous g s '.:0. —vvﬂ— treatme)r/ﬂ of 6steomyelitis? J Chemother 18, 451-460. Y
intracellular activity in vitro in a culture of infected monocytes5. Gatifloxacin Injection of GAT or RFB. Tested doses range.d from 5 to 80 mg/kg for GAT and = 6 »’%, \ A4 Figure 3. Dose ranging study of a) rifabutin and b) gatifloxacin Darley, E. S. & MacGowan, A. P. (2004). Antibiotic treatment of gram-positive
. . . . o 0.1 to 40 mg/kg and RFB. Rats were euthanized 24h after the last dose. The Y ° . . L bone and joint infections. J Antimicrob Chemother 53, 928-935.
(GAT) is a 8-methoxy fluoroquinolone with potency against gram-positive o O 5- administered for 7 days in the rat osteomyelitis model. Appelbaum, P. C. (2006). MRSA-the tip of the iceberg. Clin Microbiol Infect
cocci, including multiple-drug resistant strains.® The mechanism of action of dose response data were analyzed by a sigmoid Epay model. o 4 . Limit of detection (LOD) < 2 Log CFU. 12 Suppl 2, 3-10.
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GAT relies on inhibition of bacterial DNA gyrase, while rifabutin (RFB) inhibits Results - ¢ : ga%t&g?mNUW?, J.L, Sln,t L. |V Yu, J., Ff&t‘rrllc'(f’t K. P.,I P“t“’h'oy tT- E-b& t.ContaQ,
) o A . R. . Noninvasive optical imaging method to evaluate postantibiotic
bacterial RNA polymerase’. GAT therapy was reported to be effective in L 3= <* A ffect biofilm infection in vivo. Antimicrob Agents Ch ther 48 2283-2287
(&) - A, effects on biofilm infection in vivo. Antimicrob Agents Chemother 48, .
eradicating experimental S. aureus-induced osteomyelitis in a rabbit model8. 7 o L T ——— P 0 R — Adadas- ... LOD Fietta, A., Morosini, M. & Cascina, A. (2001). Effects of continuous or
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of experimental chemotherapy'. Here, we used different models of therapy to o 6] o ° \E 2 Z 1 sterile sterile osteomyelitis models of treatment. 175? Y Y ' 7
compare the efficacy of GAT and RFB in rat models of both acute and chronic S. ..'% 5= ° 0 T T T T - Hosaka, M., Yasue, T., Fukuda, H., Tomizawa, H., Aoyama, H. & Hirai, K.
N “— ° s % * Efficacy (1992). In vitro and in vivo antibacterial activities of AM-1155, a new 6-fluoro-8-
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Minimum inhibitory concentrations (MICs) were determined ) - LOD SO combination with rifampin in a rat model of methicillin-resistant Staphylococcus
by CLSI broth microdilution against methicillin-sensitive S. aureus ATCC 13709. D 27 - q,Q((\ Gatifloxacin Dose A Log CFU/g EDo  Enax aureus chronic osteomyelits. Anfimicrob Agents Ghemother 34, 1014-1016.
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incision was made over the tibia region. The tibia was exposed and a hole was . . . . . . . . . 4.6 1009.
Figure 1. Efficacy of gatifloxacin and rifabutin when administered Rifabutin 20 (80% =LOD) 20404 ) Burman, W. J., Gallicano, K. & Peloquin, C. (2001). Comparative

drilled into the bone. The infection was established by injecting 0.05 mL of 5%
sodium morrhuate followed by 2x107 cells of S. aureus ATCC13709 into the
medullar cavity of the tibia.

2 days prior to the infection as a prophylactic treatment.
MOX +1h, moxifloxacin given 1h after infection; Limit of detection (LOD) < 2 Log CFU;
*p<0.05
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