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Introduction:

Appropriate empirical antibiotic prophylaxis for patients undergoing revision surgery for infection requires prior knowledge of local microbiology to optimise infection
eradication. At the Royal National Orthopaedic Hospital (RNOH), a combination of Ceftriaxone, Amikacin and Teicoplanin is used for patients undergoing revision arthroplasty
until culture results are available. Our aim was to assess the adequacy of this regimen and alternative antibiotic combinations against bacteria isolated from revision cultures.

Positive bacterial isolates from revision tissue surgical samples, RNOH 2020

Microorganisms (1902 isolates) %;52;';:1?::'

Methods:

We performed a retrospective analysis of microbiological data from arthroplasty revision culture samples
taken between January and December 2020. Only bacterial isolates were included. Susceptibility data were
analysed for:

Aerobic gram positive bacteria

73.7%

Staphylococcus epidermidis 32.6%
» Ceftriaxone/Amikacin/Teicoplanin (Regimen 1)
Staphylococcus aureus (MSSA 88.8% / MRSA 11.2%) 14.5%
‘ Meropenem/TE|C0p|an|n (Regl men 2) Coagulase negative Staphylococci (excluding S. epidermidis and S. lugdunensis) 12.0%
* Meropenem/\lancomyCIn (Reglmen 3) Staphylococcus lugdunensis 2.9%
Streptococcus species 3.3%
Isolate coverage was defined as susceptibility to at least one antibiotic within a regimen. Susceptibility testing Enterococcus species (non-VRE 83.6% / VRE 16.4% a0
was performed using Phoenix automated system and interpreted using EUCAST clinical breakpoints for Corynebacterium species 5ot
antimicrobial susceptibility. other 1o
Aerobic or facultatively anaerobic gram negative bacteria
Results:
Coverage of organisms isolated from revision surgery at RNOH in 2020 by the empirical Enterobacterales (excluding chromosomal AmpC organisms) 13.2%
antibiotic combination of Ceftriaxone*, Amikacin and Teicoplanin (n=1902 isolates)
Overall coverage: 89.0% | Overall coverage when tested: 96.1%
* Ceftriaxone susceptibility inferred from Cefuroxime susceptibility Enterobacterales with chromosomal AmpC
(Enterobacter spp., Klebsiella aerogenes, Citrobacter freundii, 5.9%
Serratia spp., Morganella spp.)
Proteus spp. 100.0% (2 untested)
E<cherichia coli 100.0% (1 untested) Pseudomonas species 2.9%
Enterobacter spp. 100.0% (2 untested) Other 1.2%

Enterococcus faecalis

100.0% (3 untested)

- LU Anaerobic bacteria 3.1%
Staphylococcus lugdunensis 100.0% (1 untested) B 90-99% covered =8
Cutibacterium spp. 100.0% (35 untested) _80Q0 . . :
PP ’ Bl 80-89% covered Cutibacterium species 2.4%
Citrobacter spp. 100.0% (3 untested) <80% covered
MRSA 100.0% (5 untested) I Not covered by empirical regimen Other 0.7%

Corynebacterium spp.

Morganella morganii

100.0% (15 untested)
100.0% (1 untested)

Untested i.e. no testing done to any of the three empirical antibiotics

A total of 1902 bacterial isolates were analysed. Aerobic gram-positive

Streptococcus oralis [§§100.0%
Streptococcus agalactiae (Group B Streptococcus) [100.0% OrganlsmS pFEdOmlnatEd Wlth StaphleCOCCG/ SpECIES aCCOlJntlng fOr the
Streptococcus canis §100.0% . . . . . .
streptococeus dysgalactiae [100.0% majority. Almost a quarter of isolates were aerobic or facultatively anaerobic
Micrococcus luteus [§100.0%

Bacteroides spp.

Alcaligenes faecalis
Streptococcus anginosus group
Clostridium spp.

Streptococcus mutans

Streptococcus parasanguinis

100.0% (3 untested)
100.0%
100.0% (1 untested)
100.0% (4 untested)
100.0%
100.0%

'Environmental organisms' group includes:
Acinetobacter spp. (other than baumannii),
Bacillus spp., Burkholderia spp.,
Paenibacillus spp., Pantoea agglomerans,
Pseudoglutamicibacter cumminsi,
Pseudomonas spp. (other than aeruginosa)

gram-negative organisms. When susceptibility testing was performed,

Regimens 1, 2 and 3 all covered over 90% of isolates

Comparing the coverage of 3 empirical antibiotic regimens: Ceftriaxone*, Amikacin and Teicoplanin (Regimen 1),
Meropenem and Teicoplanin (Regimen 2) and Meropenem and Vancomycin (Regimen 3), RNOH 2020

2000
Enterococcus gallinarum J100.0% 89.0% 88.0% 93.0% .
(141 untested) (80 untested) (110 untested) 91.8% 98.7%
Anaerococcus species |100.0% (1 untested) 1750
Aeromonas hydrophila |100.0%
Aerococcus viridans |100.0% g 1500
Staphylococcus aureus (MSSA) 99.6% (10 untested) % 1950
7]
Klebsiella spp. 98.1% .
i 97.9% (1 untested @ 1000
Pseudomonas aeruginosa o ( ) % Ceftriaxonex Meropenem Meropenem Ceftriaxone* R Meropenem
CoNS (excl. S. epidermidis and lugdunensis) 97.7% (7 untested) 3 . T;‘:‘;ﬁ::;n Teicoplanin Vancomycin T;?Jﬁ::i’n Telcoplanin Vancomycin
Environmental organisms 96.7% (7 untested)
Enterococcus faecium 95.2% (1 untested) 500
Serratia marcescens 93.8%
250
Staphylococcus epidermidis 91.6% (16 untested)
Vancomycin Resistant Enterococcus | B 53.3% (3 untested) ;

Overall coverage of antibiotic regimen

Coverage of antibiotic regimen

Streptococcus pneumoniae [150.0% (including untested isolates) (tested isolates only)

Salmonella spp. [0.0% . :
PP I Resistant isolates

Untested

I Regimen 1 (Ceftriaxone* + Amikacin + Teicoplanin)
I Regimen 2 (Meropenem + Teicoplanin)
I Regimen 3 (Meropenem + Vancomycin)
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Further analysis:

Amikacin covered a significantly larger proportion of isolated gram-
negative bacilli and Staphylococcus aureus than Gentamicin:
96% vs 80.8%

Coagulase negative Staphylococci: susceptibility to Methicillin, Teicoplanin and Vancomycin,
RNOH revision surgery samples 2020

Amongst the Coagulase
negative Staphylococci, a
low proportion were
methicillin susceptible

Comparing gentamicin and amikacin susceptibility: gram negative organisms
and Staphylococcus aureus, RNOH 2020

Methicillin
% Susceptible
(when tested)

Vancomycin
% Susceptible
(when tested)

Teicoplanin
% Susceptible
(when tested)

Overall Coverage
(when tested)

Total Untested Isolates Untested Isolates Untested Isolates
Isolates (Methicillin) (Teicoplanin) (Vancomycin)
621 65 29 25

o Coverae Il Gentamicin (GEN) — Susceptible hvi id idi 3 9 %
salmonella spp. | /o oo B Amikacin (AMI) — Susceptible Staphylococcus epidermidis .
I Resistant
Pseudomonas spp. (other than aeruginosa) Not tested . S Staphylococcus haemolyticus 68 7 20% 2 85% 16 100%
. (1]
Pantoea agglomerans Staphylococcus petrasii 2 1 100% 1 100% 0 100%
Th Tel lani
Citrobacter spp. Staphylococcus pettenkoferi 4 0 100% 0 100% 0 100% e re Wa S e I CO p a n I n
Acinetobacter spp. ° °
Staphylococcus capitis 83 10 48% 4 100% 1 100% e S Sta Ce Ote d
phy P : g g Fesl N N IN
Morganella morganii
Staphylococcus caprae 29 1 89% 1 100% 1 100%
s . Staphylococcus
£ Staphylococcus co hnii 14 1 69% 1 100% 0 100%
Enterobacter spp. *E . . . 0
(]
< Staphylococcus sciuri 4 0 0% 0 100% 0 100% eplderl , , IdIS ( 19 A)) a n d
Escherichia coli o
=
2 Staphylococcus hominis 8 0 75% 0 100% 0 100%
: o ° ° ° Staphylococcus
3
w
Pseudomonas aeru ginosa X Staphylococcus lugdunensis 55 2 74% 2 100% 1 100% h / . 1 5 0/ f
Proteus spp. Staphylococcus saccharolyticus 4 2 100% 2 100% 1 100% ae‘ ] ] O ytl Cus ( O) O
[ )
Alcaligenes faecalis Staphylococcus warneri 13 0 100% 0 100% 0 100% te St e d I S O I a te S
[ ]
 PoEN: 50%
Aeromonas hydrophila [ay;. 1009 TOTAL 205 89 39% a2 86% a5 100%
Burkholderia cepacia
'here was almost 100%
MRSA
tibility t
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Conclusion:

In our revision culture samples, gram-positive organisms, particularly Staphylococci, were most frequently isolated. The significant proportion of gram-negative organisms
(23.2%) likely reflects the complex case-load at a tertiary centre, where previous surgery, prior antibiotic therapy and spinal surgery are risk factors. Our hospital’s regimen
(Regimen 1) provides acceptable empirical coverage and is broadly comparable to Meropenem/glycopeptide regimens. Vancomycin provided better gram-positive coverage in
comparison to Teicoplanin, but this needs to be balanced with practical difficulties including administering Vancomycin infusions and monitoring levels. Gentamicin resistance
was relatively high, supporting the use of Amikacin in this cohort. Limitations include the inclusion of all positive isolates in the analysis, including possible contaminants in
patients undergoing aseptic revisions. Pharmacokinetic/pharmacodynamic aspects were beyond the scope of this analysis.
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