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Table 1. MIC (mg/L) values for the tested strains

Stra Oxacillin Flucloxacillin Vancomycin
rains
. . . . CA-MHB CA-MHB TGN CA-MHB TGN
Orthopaedic Devices Related Infections (ODRI) are challenging to
SUr : : S ATCC 33591 >064 >04 >04 1 4
treat complications of orthopaedic procedures involving implants. | ) b) c) Control Irrigation
: : : " 9 : L. : : > > >
Staphylococci cause over 50% of those infections and are known to &= & 1 - AT00 3350 - 00 3350 e o —>Reincubation in TGN with VAN at either MIC or MRSA 749 64 64 64 1 8
form biofilms on the surfaces of the implants. R U g Ny i . 150; = o | ThC did not affect the control samples 676 >64 64 64 1 8
The treatment of ODRI relies on both surgery and antibiotic ther- g\ - S I e —Irrigation removed ~3 log CFU, and over 90% of ATCC 25923 0.25 0.125 0.0625 1 8
. . . - > T " Q) . .
apy. The aim of the surgery is to reduce the bacterial load through S ] — % S z the biomass for all strains MSSA 578 0.25 0.25 0.125 2 8
. . : > 0 ’ . . . o
debridement and irrigation. i . g l O —Reincubation in TGN of irrigated samples re- 611 0.25 0.25 0.0625 1 8
. . . . . o o - " — < . . . . 31 1 . 11 .
Irrigation 1s frequently performed using specific pulsed-washing > o a stored the cells numbers and the biomass to con- CLSI breakpoints values (in CA-MHB): Flucloxacillin: N/A; Oxacillin: S<2, R24;
] . ) Infected total knee arthroplasty N | .
devices, that apply pressurised normal saline on the surfaces of the - T >0 trol levels Vancomycin: S<2, R=16.
wound and of the implants. _' s = —Reincubation in TGN with VAN at MIC inhibit-
The effect of this 1rrigation technique on clinically relevant biofilms have been scarcely 0- I \ cE ed the restoration of the biofilms
: : .. : : : et o Q O O Q O Q O O Q O O
reported (1,2). Moreover, the combination of irrigation with pertinent antibiotics has A V«"é Nl A v«"é N A v«"é Nl A b‘,\eé Nl —Reincubation in TGN with VAN at ThC further
: : v V&Y Vv KV &Y v V&Y v KV &Y
not been the object of previous reports. 2 | [ = | £ | | © |2 reduced the CFU counts by ~3 log CFU. No fur-
Our study’s objecti to investigate the effects of the combination of pulsed “ome reer wone moater . ther reduction of the bi bserved ot - - 1lin aca;
ur S. uay s o J.e(.: Ve Was 10 1ves .1g.a e © ClIeels 0L The C(.)m ma.l(?n O pHiset- Fig a) Log1o CFU counts; fig b) Biomass assays normalized as percentage of TO control; fig ¢) Maximal Intensity C Eimae cf TCCQUCHLON O1 The bIOMASS Wds ODSCIVE . Irrigation has a synergistic effect with vancomycin and flucloxacillin against MRSA
washing and clinically relevant antibiotics, and to compare it to their independent ef- Projection (MIP) views at 20x after Live/Dead staining. Control: Control samples; Irrigation: samples irrigated with T i and MSSA biofilms grown on metallic substrates.
fects. acainst methicillin-resistant and methicillin-sensitive Staphvlococcus aureus 50 mL of 0,9% NaCl; TO: extemporaneously analysed; T24 TGN: 24h reincubation in TGN; T24 MIC: 24h reincuba- , , , , , ,
’ g - | Py tion in TGN with VAN at MIC; T24 ThC: 24h reincubation in TGN with VAN at 20mg/L. *:p<0,05 when compared to . Irrigation alone reduces CFU from biofilms in a more important way than previously
(MRSA; MSSA) biofilms grown on Ti6Al4V coupons. TO control; **:p<0,001 when compared to TO control; T:p<0,05 when compared to TO irrigation; 11:p<0,001 when reported (2-4) but only transiently.
compared to TO irrigation. 2-way ANOVA followed by Holm-Sidak test. n=4 for all conditions. , , , ,
. Vancomycin had no effect on MRSA biofilms, even at therapeutic concentrations.
. Flucloxacillin had a strain-dependent effect on MSSA biofilms.
Strains: 3 MRSA: ATCC 33591 (reference strain), 749, 676 & 3 MSSA: ATCC 25923 (ref. strain), 578, 611. Those results are 1n accordance with the hypothesis that a lowered bacterial density in
Antibiotics: Susceptibilities against oxacillin, flucloxacillin (FLX) and vancomycin (VAN) were tested for all a) b) C) Control Irrigation biofilms improves the susceptibility to antibiotics.
strains following the CLSI guidelines. (Table 1) VAN was used against MRSA biofilms and FLX was used i i 250- et Ssmee —Reincubation in TGN FLX at both MIC and ThC : : . :
against MSSA biofilms. Concentrations used for reincubation were :MIC in [TSB + 1% Glucose + 2% NaCl] L ; = o 200- i = o reduced CFU counts and biomass of strains This support the assumption that a thorough debridement 1s needed to successfully treat
(TGN); therapeutic concentration (ThC): VAN: 20mg/L - target through concentration for bone and joint infec- - 150 L ATCC 25923 and 611. albeit dost] patients sufferlng from ODRI.
- . . ) . S - S ‘~ an , albeit more modestly T , S
tions (3); FLX: 20mg/L - concentration observed 3h after administration 1n a 2g q6h regimen (4). g. 9 T 1 However, The in-vivo effectiveness of pulsed lavage is limited by poOT access to parts
Biofil Iture: Incubati f bacter: ded in TGN (1nitial 1 lum: 6,6 1 CFU/mL) with Ti6A14V & @ : : : . g
10illm culture ncuo ation of bac G,tl’la suspelﬁl e. n (1nitial inoculum 0810 mL) with Ti S ) ) ? . . 1 (ZD :>Irr1gat10n removed 3 to 4 0g CFU, and over of the im pl ants due to anatomical constraints, provi dlng an argument for the develop-
coupons for 24h at 37°C, under continuous agitation (50 rpm). L o — £ L : = 00% of the biomass for all strains . . . .
Treatments: Samples were separated in 1rrigation and control groups. Irrigation consisted in the application of g i ' 'c% I N . . o . ment of alternative strategies to dlSI'upt biofilms.
50mL of 0,9% NaCl from 5 cm using an Interpulse (Stryker Co., Kalamazoo, MI, USA) pulsed-washing device. o = —Reincubation of lrngated samples in TGN re-
Samples were either analysed or reincubated for 24h in — >0 O stored the cells numbers and the biomass to con-
iofi Tt ot
TGN +/- antibiotics (see flowchart). RSN\ 24n B'Of"ms> “ﬂ ) ) . S trol levels
Analysis: a) CFU counts: CFU were harvested b bi- ar o ol S . . . . .
nalysis a) counts: CEU were harvested by a comot R\ | w 0- o e gty M —>Reincubation of 1rrigated samples in TGN with
nation of vortex and sonication betfore serial dilutions and v Caé L L <O Oé L L QS N O K QS N O K e o , , . o . . L. L s
. . . 51 B W\ AN RN NI Y 2R R\ L & K e —— FLLX at MIC inhibited the restoration of the bio- 1. Schwechter EM et al. Optimal irrigation and debridement of infected joint implants: an in vitro methicillin-
TSA plating; b) Biomass assays: staining of the samples g > | g q> ah > q> > q> > q I S , , , o
. . e \ - Cteﬁn‘;?;i[;e"@ | v AV <« | | K AV« | | K AV« | | v AV K | O Sl ety . resistant Staphylococcus aureus biofilm model. J Arthroplasty. 2011. 2. Urish KL et al. Pulse lavage 1s inade-
with crystal violet (CV), removal of the excess dye, resolu- | ( __ _ < films of strains 578 and 611, and caused a 1 log | | .
bilisat FOVi G acid and absorb dine at Wai ‘!\ BN | Control Irrigation Control Irrigation - . . quate at removal of biofilm from the surface of total knee arthroplasty materials. J Arthroplasty. 2014. 3. Liu C et
tsa 10.n 0 1 acete ac.l anca .sor. chty ted 11.1g.a 7 "l Fig a) Log:o CFU counts; fig b) Biomass assays normalized as percentage of TO control; fig c) MIP views at 20x af- & E ) reduction ot CFU counts for strain ATCC 25923 al. Clinical Practice Guidelines by the Infectious Diseases Society of America for the Treatment of Methicillin-
570 nm; c) Fluorescence microscopy: Live/Dead staining 4 , . o - _ - . . o . . : S : .. : :
h - th K . : < TGN > ter Live/Dead staining. Control: Control samples; Irrigation: samples irrigated with 50 mL of 0,9% NaCl; TO: extem- —>Reincubation of irrigated samples in TGN with Resistant Staphylococcus aureus Infections in Adults and Children. Clinical Infectious Diseases. 2011. 4.
(ThermoFisher, Waltham, MA, USA), Z-stack acquisition at poraneously analysed; T24 TGN: 24h reincubation in TGN; T24 MIC: 24h reincubation in TGN with FLX at MIC; FLX at ThC furth duced the CEU b FAMHP. Floxapen. 2017Rev.nr.1711 — EMA/PRAC/610988/2017 + BES17777.
20x, post-processing using F1JL. < > T24 ThC: 24h reincubation in TGN with FLX at 20mg/L. *p<0,05 when compared to TO control: **p<0,001 when at urther reduced the counts by | | | |
Statistical analysis: 2-way ANOVA followed by Holm- = | compared to TO control; 1:p<0,05 when compared to TO irrigation; 11:p<0,001 when compared to TO irrigation. 2- ~2 log CFU. No further reduction of the biomass Work supported by: ' _- 7 This poster will be E_Na" _“ o E!
Sidak post-hoc test. | unc «,- <Therapeuﬂc> way ANOVA followed by Holm-Sidak test. n=4 for all conditions. was observed n S |at|'~1|§ afftﬁr th_e rr:.eektlng :.. HE‘
All experiments were repeated four times. \ B o S FONDATION SAINT-LUC at the TOToWIng fink. (=] 55
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