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Traditional approach

Consider the results of ASHis as i each
iesult were Independent off other results

Resjstances ter multiple related
antimicrebiall agents; ofiten deEpend on
Single mechanisms



Interpretive, Reading

Analyses susceptibility: patieris: rather
than results for individualf antimicrenials

Makes use of suriedate markers;of
fesistance

Predicts Underlying resistance; mechanisms
Edits as necessary.



Reqguirements

Organisms be;identified (generally to
Species level)

A battery oF appropriate antimicrobial
adents Isj tested

= marker antimicrebialsimay: be tested

One; s able to apply: the; necessary: expert
Knewledge




ITS Se coa!
HE'S LIKE A REAL, LIVE
EXPERT SYSTEM /
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Interpretative reading: recognizing the unusual and inferring resistance
mechanisms from resistance phenotypes

David M. Livermore®#, Trevor G, Winstanley” and Kevin P. Shannon®

“Antibiotic Resistance Monitoring and Refe er!mmmn Ceniral Public Health Labore

It isolates are speciated and if a sufficient range of antibiotics is tested, underlying resistance
mechanisms can often be inferred from the antibiogram data. This allows: (i) anomalous com-
binations of phenotype and organism to be reconsidered; (ii) prediction of further antibiotics
that deserve testing; and (iii) the suppression of susceptibilities that are anomalous in the light
eading’ is widely undertaken in France but is
on and the testing of narrow ranges of anti-
aware of: (i) grossly anomalous combinations
b laboratory confirmation; (i) useful indicator
onferring other resistances that may be less
are prone to select resistant mutants of par-
ombinations of organism and resistance are
ind mechanism are also presented to allow full

els of drugs versus speciated isolates.
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AR example
UKNEQAS 2082 Pseliaoionas aerigiioss

BSAC Expected
i 1 2 i result

Amikacin
Ceftazidime
Ciprofloxacin
Gentamicin
Imipenem

Meropenem

Pip-tazobactam >128 >128

Tobramycin 16 16



Expected

Amikacin
S<8 R>16 S<=16R>=32
Concordance 32.7% 11.7%

Ceftazidime 4 8
S<=8R>8 S<=8R>=32
Concordance 84.3% 78.5%

Vitek2 “high-level resistance”




What does the breakpoint conceal?

borderline susceptibility

The organism is resistant to all other
agents tested

Probably derepressed AmpC and/or
up-regulated efflux

Pseudomonas bacteraemia or pneumonia is life-threatening

The “correct” results may lead to ceftazidime been used as
monotherapy

If used at all, ceftazidime should be used in high dosage, in
combination with amikacin




EUuropean Committees

BSAC

United Kingdom

CA-SFM

France

DIN

Germany

SRGA

Sweden

CRG

Netherlands

NWGA

Norway



EUROPEaN Union




Expert Rules in Antimicrobial

' Susceptibility Testing

INtriNsSIc resistance

s sUsceptible; results sheuld be viewed with
caution

5 dNomalous combinations off pRenotype and
erdanism: sheuld be reconsidered




Intrinsic resistance

Enterobacteriaceae
= penicillini G; glycopeptides;
fusidic acid; macrolides;
linezolid; clindamycin;
fifampicin...
[HEEemopniius, Moraxel/a,
Nelsseria
s glycopeptides; fusidic acid;
linezolid; lincosamides...
Grram positives

= aztreonam; colistin;
temocillin; nalidixic acid...

Prolels 'spp:

= nitrofurantein; coelistin;
tetracycline

Carmipylopacter: Spp:

= glycopeptides; fusidic acid;
linezolid; lincosamides;
trimetheprim

Eriteropacter: spp:
s cefazolin; cefoxitin

S, maitopna

= aminoglycosides; co-
dMmoxyclav; merepenem

etc.



Expert rules in Antimicrobial

' Susceptibility Testing

Exceptional resistance; phenotypes

5| [esistance has Not Deen reperted or IS Very
ke

5 dNomalous combinations off pRenotype and
erganism: sheuld be reconsidered



Exceptionall resistance

Enterobacteriaceae
% [MErepenem

P5eldoTionas; dergioss
= colistin

Ne/sseria memngitiarns

s cefiotaxime

Stapy/I0COCEUS dUIels
s glycopeptides; linezolid

WN.GorIoII0EGE

= cefixime; spectinomycin
BECLeIOIGES SPP:

= Metronidazole, carbapenems
ClostrHa/um. aimicle

= Mmetronidazole; vancemyecin

B-haemolytic streptococcl
= penicillin

etc.



Expert rules in Antimicrobial

' Susceptibility Testing

Interpretive rules

s predict further'antimicrebials that merit
testing

= promote; / suppress;antibietic results

s add fiootnetes and Warnings fromi standard
duidelines



Expert rules in Antimicrobial

Susceptibility Testing

Interpretive rules
5| [EsIStance mechanisms may. e inferred
5| Fésistance to other agents may: be predicted

s Resistance Marker Rules edit'S or'l terR
iesistance may: not be; fiully: expressed /i Vitio



Expert rules in Antimicrobial

Susceptibility Testing

Erytnremycini resistance in| staphylococcl,
SLreptecoCCl, PEepLlOcOCElSs) BaClEro/des

= EfflUx pumps

s Erm ribesomall methyiases
iInduciblerMLLS; phenetype

constitutively: resistant mutants; can be selected

s asseciated with diminished bactericidall activity: of;
Quinupristin-Daliopristin



Dissociated resistance

-




e Staphiyiococe

Penicillinase; producers; are resistant to all
penicillins

u| excepti iIsoxazolyl penicilins and [b-lactamase
INRIBItOr combinations

Penicillinase-prodUcing Ne/sseria: gorioriioege and
Haemopiius Iuenzae are resistant te all other
penicilins

Moraxella: catariiagls virtually alwaysi predUces
penicillinase




Stapy/ococe!

Those resistant torisoxazelyl penicillins
x oxacillin or cefoxitin: resistant
a detection off /mec A or PBP2a

Resistant terall* b-lactams
except ceftaroline and
celitobiprole




= (15

S| (may/L) 1or ESBL. +Ve, £ col.

=
=
(]
\Y

R- TEM-1+ TEM-3+ TEM-10+
Ampicillin
Piperacillin
Pip + 4 mg/L taz
Ceftriaxone
Ceftazidime
Cefoxitin
Imipenem

Meropenem



TEM-10
SHV-10
TEM-12
SHV-3
SHV-4

Ineculium

2

D12

KPN 0:5 ¢ 126 1024
=\|@ 5 02, 4 o112
MMO 2. 04 2 126

o) g
0L25
>128
>126

2

4 8

8 16
2 1024
0.5 | 64



1R Vilo) vs 117 VIVO

u Prospective stUdy ol AT p/IELTIoR/GE. DaCtErdemia
0 lIteratlre; revIiew.

SVdlUapie patients Wit ceEpnalospern: S /-1

F‘) :

32
SBLL PredUCErs

(a)

s 19/52 fialled cephnalospoerin therapy.



(Ares - hterobacteriaceae

If' 1 or R to any: 3@ or 4% generation
cephaloesperin: o aztreonam — Pererm an
ESBL test

I positive;— edit all S'tor I'and all I torR
s LISe off f-lactam| combinations IS, contentious

s ds (S| cephalesporin therapy: off ESBL-producers
with MICs < 2 mg/L

s UKNEQAS 8623 E. col/ 19 Nevember' 2007



(il |- hterobacteriaceae

INO editing| reguired fior:

s those derepressed fior AmpC or With plasmid-
mediated AmpC

8| Klepsiellaroxyitoca and Cllrobacter KOSer,
RypPerproducing; ehromesomal b-lactamase




crreropacter sppx, Cltrobacter ireunal, Seliatid SPP:,
6 s eucast / ///ijc/f/«—'//f/ ff/JfJf/f///

- Celotaxime, CETtiiaxone, certazidime can
SElect rlerer)rf 25Sed mutants
= ddd COMMERLS or
SUPPRESS Fesults

| “'\\/Q dl PENICINIRS,
1aloSPOrNs and
B~ actamrp, MNIBILOr
comninations™




(Ares - hterobacteriaceae

I REtos ticancilling, edit piperacillin te R alse

s ticarcillin-hydrelysing [b-lactamases) alsor attack
piperacillin but are not expressed as Wellk s
Vitio




BSAC Table 10: MIC and zone diameter for
SlIEPLOCOCCUS PrEUTONIEE

Antibiotic MIC Bpt. mg/L Disc Interpretation
content ug mm

R> I S< R<

Penicillin 1 0.12-1 0.06 Oxacillin1 19

Footnote 1: Organisms with an MIC < 1 mg/L are considered
susceptible to B-lactam agents except in infections of the central

nervous system.

. !
If oxacillin resistant, perform penicillin, ampicillin (or amoxicillin),
cefotaxime (or ceftriaxone) MICs — patterns of susceptibility are not

predictable




: Aminoglycosides
e.g. staphylococa

€-T(£)HdV
T-(G ) (P) LNV

(9)ovV-(,Q)HdY




(o || Ioroduinolones

e.q. St preunionae

s OFL R or CIP R but MOX S'and LEV'S

target mutation Inr pare (parkt)
“may: leadl to) resistance; Under therapy:

= MOX R or LEV' R

combined mutation|in: parc and gy/A
resistant to all filloroguinolenes



Development of UKNEQAS

Raw results
Clinical comment

Effect of Expert rules
= EUCAST
= Reported result

Effect on patient management
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