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In Vitro Veritas? Antimicrobial Susceptibility Tests and Their Clinical Relevance

This Medical Perspective has chiefly been fro
the vantage point of the laboratory, which may b
like viewing the problem through the wrong end o
a telescope. Ultimately, the validation of labora
tory results must come from clinical experience
but it seems unlikely that this will be achieved i
the foreseeable future. Because there is n
unanimity of opinion among clinicians about wha
constitutes “rational therapy” [33], the route an
timing of doses [34, 35], or the optimal duratio
of therapy [36], there seems to be little prospect o
any consensus emerging about the correct inter
pretation of laboratory susceptibility profiles. No
are clinical trials, which are notoriously difficul
to interpret even when they are well designed, like
ly to provide any clear-cut answers.

Given all these difficulties, it is tempting to con
‘sider whether laboratory tests of antimicrobia’

susceptibility are worth performing at all. Fr
R —

The trouble is, of course, that antibacterial
agents have to act in a complex environment in
which their purely antimicrobial properties, as re-
vealed in vitro, may be profoundly influenced by
pharmacologic considerations, by the underlying
condition of the patient, and by the patient’s im-
munologic status [1].

~ Laboratory tests cannot possibly simulate these
complex conditions, which, in any case, vary con-
siderably from patient to patient. However, it is
worth considering whether laboratory tests cannot
be made more meaningful or, at least, whether we
cannot define more closely what the resuits of sus-
ceptibility tests mean in terms of the response of a
bacterial population to a particular antibacterial
agent.
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Abstract

Bloodstream infecy -KP) are associ-

ated with high mo robial treatment
in patients with BSls caused by molecularly confirmed KPC-KP. All consecutive patients with KPC-KP BSls beoween May 2008 and May
2010 were included in the study and followed-up untl their discharge or death. Potental risk factors for infection mortalicy were exam-
ined by a case-control swdy. Case-patients were those who died from the BSl and control-patients those who survived. Appropriate
antmicrobial therapy was defined as treatment with in vitro active andmicrobials for at least 48 h. A toml of 53 padents were identified.
Owerall mortality was 52.8% and infection mortality was 34%. Appropriate antimicrobial therapy was administered to 35 patients; mor-
talicy due to infection occurred in 20%. All 20 patients that received combination schemes had favourable infection cutcome; in con-
trast, seven of 15 patients given appropriate monotherapy died (p 0.001). In univariate analysis, risk factors for mertality were age
(p <0.001), APACHE Il score at admission and infection onset (p <0.001) and severe sepsis (p <0.001), while appropriate antimicrobial
treatment (p 0.003), combinations of active antimicrobials (p 0.001), catheter-related bacteraemia (p 0.04), prior surgery (p 0.014) and
other therapeutic intervendons (p 0.015) were significanty associated with survival. Independent predictors of mormlity were age,
APACHE Il score at infection onset and inappropriate antimicrobial treatment. Among them, appropriate treacment s the only modifi-

able independent predictor of infection outcome.
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To assess . ! results, we compared
patients w ’ ’ whose samples were
 rapid-reporting time
1g (AST) results were
was called rapid AST
able during that shift.
" [NAST]), which did
not include cultures were verified
on the first ng of AST results was
39.2 h for | L physicians were able
to initiate : C C i CIIES WIUSC cs were tested as part of RAST
(P = 0.006). The mortality rates were 7.9 and 9 6% for patients wh(}se smnples were tested as part of RAST and
NAST, respectively (P = 0.45). The average length of stay was 10.7 days per patient for RAST and 12.6 days
for NAST, a difference of 2.0 days less for RAST (P = 0.006). The average variable cost was $4,927 per patient
for RAST and $6,677 for NAST, a difference of $1,750 less per patient for RAST (P = 0.001). This results in
over $4 million in savings in variable costs per year in our hospital.
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EUCAST Clinical Breakpoint Table v. 1.3 2011-01-05

Notes
Numbers for comments on MIC breakpoints
Letters for comments on disk diffusion

1. The cephalosporin breakpoints for Enterobacteriaceae will detect all clinically important resistance mechanisms
(including ESBL and plasmid mediated AmpC). Some strains that produce beta-lactamases are susceptible or
intermediate to 3rd or 4th generation cephalosporins with these breakpoints and should be reported as found, i.e. the
presence or absence of an ESBL does not in itself influence the categorization of susceptibility. In many areas, ESBL
detection and characterization is recommended or mandatory for infection control purposes.

Cephalgspﬂrin51 MIC bfﬂﬂkpﬂint Disk Zone diameter
(mg/L) content | breakpoint (mm)
(H9)
S < R> S | Rx<
Cefotaxime 1 2 5 21 18
Cefoxitin (screen)? NA NA 19 19

Cefpodoxime (uncomplicated UTI only) 1 1 10 21 21
Ceftazidime 1 4 10 22 19
Ceftibuten (uncomplicated UTI only) 1 1 30 21 21
Ceftriaxone 1 2 30 23 20
Cefuroxime g° 8 30 18 18
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2.2 CONFIRMATORY TESTS FOR ESBLS

Enterobacteriaceae isolates resistant to any indicator cephalosporin in the screening tests outlined
above should be subjected to confirmatory tests. Confirmation of ESBL production depends on
demonstrating synergy between clavulanate and those indicator cephalosporin(s) to which the
isolate was initially found resistant. Three methods can be used:

()  Double disc tests. A plate is inoculated as for a routine susceptibility test. Discs

: containing cefotaxime and ceftazidime 30 g (or cefpodoxime 10 ug) are applied either side
INHS| /rim\ of one with co-amoxiclav 20+10 pg; and ¢. 25-30 mm away from it.
ESBL production is inferred when the zone of either cephalosporin is expanded by the
clavulanate. The method is cheap, but the optimal disc separation varies with the strain and
LABORATORY DETECTION AND some producers may be missed. We therefore do not recommend this method.
REPORTING OF BACTERIA WITH
EXTENDED SPECTRUM §- (i)  Combination disc methods. (Oxoid or Becton Dickinson ‘Combination Discs’ and Mast
LACTAMASES ‘MAST D52C ESBL'). These compare the zones of cephalosporin discs to those of the
asop 51 same cephalosporin plus clavulanate. According to the supplier, either the difference in
PRI e tions zone diameters, (Oxoid or MAST) or the ratio of diameters (BD), is compared with zone
= diameter increases of >5 mm”' or >50%” in the presence of the clavulanate implying ESBL
@ S § production. These tests are cheap and do not require critical disc spacing.
ﬁ%“; @@ (i Etest ESBL strips (AB Biodisk, Solna, Sweden; Bio-Stat, Stockport, UK). These have
" —Z— a cephalosporin gradient at one end and a cephalosporin + clavulanate gradient at the
other. Users should follow the manufacturer’s instructions, including for a heavier inoculum
than in BSAC disc tests. ESBL production is inferred if the MIC ratio for cephalosporin

alone: cephalosporin + clavulanate MIC is >8. These are accurate and precise, but more
expensive than combination discs.
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