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SIR, Until 2014 the BSAC advocated that co-amoxiclav MICs should be determined using a
2:1 gravimetric ratio of amoxicillin and clavulanate. Subsequently, following adoption of
EUCAST breakpoints, this advice changed to using a fixed 2 mg/L of clavulanate. The effect
was to lower the breakpoint for Enterobacterales from systemic infections from 8+4 to 8+2
mg/L. We report on the consequences for resistance prevalence among Escherichia coli as
recorded in the BSAC Bacteraemia Antimicrobial Resistance Surveillance Programme.

This programme ran from 2001 to 2019 and has been extensively described.!
Succinctly, microbiology laboratories across the United Kingdom and Ireland sent consecutive
isolates, according to a per-species quota, to PHE’s Antimicrobial Resistance and Healthcare
Associated Infections (AMRHAI) Reference Unit for centralised testing. The number of
laboratories participating annually was 24-25 from 2001-09 and again from 2016-19 but
increased to 38-40 from 2010 to 2015. The programme sought a total of 250 E. coli isolates
from these sites until 2007 and 500 thereafter; actual numbers collected ranged from 242 to
250 (mean, 247) annually in the 2001-07 period and 467 to 548 (mean, 508) subsequently.

Species identification used colorimetric agars (CHROMagar™ Orientation,
CHROMagar, Paris, France), with API20E strips (bioMérieux, Basingstoke, UK) for any
confirmatory tests until 2011 and MALDI-ToF (Bruker Daltonics, Bremen, Germany)
thereafter. Susceptibility testing was by BSAC agar dilution on IsoSensitest media
(Oxoid/Thermofisher, Basingstoke, UK), with a 2:1 amoxicillin:clavulanate ratio until 2013 and
a fixed 2 mg/L clavulanate subsequently. Parallel tests with both methods were run in 2001
and 2002.

The proportion of E. coli isolates found susceptible to co-amoxiclav by year is
illustrated in panel A of the figure. In 2001-2, when both formats were tested, resistance rates
with the fixed 2 mg/L clavulanate were 13.3 percentage points (95% CI 9.9 to 16.8, paired
data) above those with the 2:1 ratio. Thereafter, from 2003, there were no convincing trends
towards more or less resistance during periods when the test format remained constant.
However, following the switch to the fixed 2 mg/L format in 2014, with its reduction in the

effective breakpoint from 8+4 to 8+2 mg/L, recorded resistance rose by 10.8 percentage points
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(95% CI 7.7 to 13.8; unpaired data, adjusted for centre clustering with robust standard errors,
possibly confounded by yearly effects). The resistance rate was under 30% in 7 of the 11
years (2003—-2013) when only the 2:1 ratio was tested but exceeded 39% in 5 of the 6 following
years, when testing was only with the fixed 2 mg/L clavulanate.

If only amoxicillin-resistant E. coli isolates were considered, as those where
clavulanate might be expected to have an effect, the resistance rate to co-amoxiclav was
under 50% in 7 of 11 years when only the 2:1 ratio was tested but exceeded 60% in 5 of the
6 later years, when testing was performed with a fixed 2 mg/L clavulanate (fig. panel B).

The present results are unsurprising, given the higher inhibitor concentration at
breakpoint with the 2:1 ratio. They are in keeping with data published by others who tested
both formats in parallel,>3* but extend knowledge by showing the consequences for a long-
term surveillance. They are of practical importance because co-amoxiclav is one of the mostly
widely used intravenous antibiotics across Europe, because E. coli accounts for 30-33% of alll
bacteraemias,® and because similar changes in testing modality and contingent breakpoints
apply in many other countries adopting EUCAST methodology.

There remains the issue of which testing conditions better represent the patient. This
was explored by Delgardo-Valverde et al.,* who found that clinical response correlated better
with use of a fixed 2 mg/L of inhibitor, though poor outcomes were associated with MICs above
16+2 rather than above the 8+2 mg/L breakpoint. Caveats are that the analyses are
complicated by: (i) inclusion of other species besides E. coli, some of them with inherent co-
amoxiclav resistance, and (ii) analysis of ratio testing largely in relation to the 16+8 mg/L CLSI
breakpoint, which has a clavulanate concentration sufficient to inhibit the growth of some E.
coli, rather than in relation to the previous EUCAST 8+4 mg/L value.

Given these uncertainties, and the high rates of resistance evident here and in PHE
data for bloodstream E. coli,® we would discourage empirical use of co-amoxiclav in severely-

ill patients where this pathogen is likely.
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148 Figure. Resistance trends to co-amoxiclav, according to testing format. Panel A, all E. coli

149 isolates collected; Panel B, amoxicillin-resistant (MIC >8 mg/L) isolates only.
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