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Susceptible 

The S strains are those for which there is a 
strong likelihood of therapeutic success in the case of a 
treatment by the systemic route with the recommended 
dosage. 

CATEGORIZATION PROCEDURE 

Following the recommendations of the WHO Experts 
Committee of biological Standardization (technical 
reports N”610, 1977) the French Society for 
Microbiology has created an Antibiogramme 
Committee (CA-SFM), with the aim of proposing the 
standards which define the chnical categories (former 
therapeutic categories). The MIC and zone diameter 
interpretive standards, as well as the specific 
recommendations for certain species or certain antibiotic 
groups, are published in a yearly report. 

INTERPRETIVE STANDARDS FOR THE 
ANTIBIOGRAMME 

The interpretive standards which define the categories 
result from the integration of several data: distribution of 
minimum Inhibitory concentrations (MIC) for the 
populations of resistant and susceptible strains 
belonging to different species, humors and tissues 
concentrations obtained with the dosages recommended 
in the therapeutic indications written by the agence 
fraqaise de sPcurrt6 sanitarre des prod&s de sank 
(AFSSAPS, French agency of sanitary safety of health 
products), confrontation of the in vitro results and 
clinical results, statistical variability of the methods 
used. 

DEFINITION OF THE CLINICAL CATEGORIES 

Three clinical categories were chosen for the 
interpretation of the in vitro susceptibility tests: 
Susceptible (S), Resistant (R) and Intermediate (I). 

Resistant 

The R strams are those for which there is a 
strong likelihood of therapeutic failure, whatever the 
treatment. 

intermediate 

The I strains are those for which therapeutic 
success cannot be predicted. 
These strains constitute a heterogeneous group for which 
the sole value of the MIC cannot predict the therapeutic 
success: 

their resistance mechanism, with a weak in 
wtro expression can lead to a classification in the S 
category. Therefore, In vivo, a part of these strains seems 
resistant to the therapeutics; 

their resistance mechanism has an msufficient 
expression to justify a classification in the R category 
but allows the emergence of in vivo resistance during the 
treatment; 

their resistance mechanism has an insufficient 
expression to justify a classification in the R category 
but allows to hope a therapeutic effect under certain 
conditions (high level local concentrations or increased 
dosages); 

the intermediate category is also a buffer zone 
which takes into account the technical and biological 
uncertainties (the strains for which the MICs are close to 
the critical concentrations can be, on the account of 
these uncertainties, accidentally categorized I). 

According to interpretive standards 

For the main antimicrobial agents, Interpretive standards 
of low (c) and high (C) concentrations and equivalent 
zone diameters allow the categorization according to 
criteria shown in table I. MIC and zone diameter 
interpretive standards for various antimicrobial agent 
classes and agar dilution test or disk diffusion test are 
shown in table III. For certain species or certain bacterial 
groups, specific criteria have been chosen. 

Table I - Categorization criteria according to 
interpretive standards 

Categorie MIC Diameter (0) 
b-&L) (mm) 

S MICsc 0rD 
R MIC>C Q<d 
I c<MICcC d<@<D 

interpretive reading of the antibiogramme 

The interpretive reading of the antibiogramme, based on 
the knowledge of the resistance phenotypes aims at 
transforming a result, originally S categorized, according 
to interpretive standards, into I or R result, due to a risk 
of therapeutic failure. First of all, it requires the correct 
identification of the bacterial strain and a standardized 
antibiogramme method. It does not aim at the formal 
identification of the implied resistance mechanism(s), a 
procedure that imposes the implementation of specific 
techniques. 
The interpretive reading rules are mentioned for certain 
species or certain bacterial groups m  the additional notes 
of tables VII to XIX. 
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GENERAL TECHNICAL CONDITIONS FOR THE AGAR DILUTION AND DISK 
DIFFUSION TESTS. 

(Bull. Sot. Fr. Microblol., 1993, 8, 156-66 ; Clin. Microbial. Infect. 1996, 2, Suppl. I) 

Enterobacteriaceae, gram-negative nonfermenters (Pseudomonas 
aeruginosa, Acinetobacter spp.. Stenotrophomonas maltophilia, 
Burkholderia cepacia . ..). Staphylococcus spp., 
Enterococcus spp. 
(Tables VII to Xl) 

- lnoculum 

From an overnight non-selective agar medium culture plate, prepare a suspension in 
Mueller-Hinton broth or 0.9% saline equivalent to the 0.5 McFarland standard (- IO* 
CFUlmL). This suspension can also be prepared from a Mueller-Hinton broth culture 
obtained after incubation at 37°C m  a water bath stirred for 3 to 5 hours, with a density 
adjusted to the 0.5 McFarland standard. 

- Agar medium 

Mueller-Hinton agar 

- inoculation 
l agar ddution test: dilute the inoculum suspension to l/IO and put I to 2 PI, i e 

- 1 O4 CFU per spot. 
l disk diffusion test: dilute the inoculum suspension to l/l00 (-IO6 CFU/mL) 

and seed by swabbing or by flooding while respecting the necessary safety measures. 

Streptococcus pneumoniae, Streptococcus spp. 
(Tables XII and XIII) 

- lnoculum 

From an overnight sheep blood agar culture plate, prepare a suspension in Mueller- 
Hinton broth or 0.9% salme equivalent to the 0.5 McFarland standard (- IO* CFU/mL). 

- Agar media 

Mueller Hinton agar supplemented with 5% defibrinated sheep blood. 
For cotrimoxazole: Mueller Hmton agar supplemented with 5% hemolysed horse blood. 

- Inoculation 
l agar dilution test: dilute the moculum suspension to l/10 and put I to 2 pl, i e 

-IO4 CFU per spot. 

l disk diffusion test: dilute the inoculum suspension to l/IO (-IO’ CFU/mL) and 
seed by swabbing or by flooding while respecting the necessary safety measures. 

- Reading 

After 18-24 hours of incubation at 35-37” C m  an atmosphere of 5% C02. 
- Reading 

After 18-24 hours of incubation at 35-37” C. 
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Haemophilus influenzae 
(Table XIV) 

- lnoculum 

From an overmght chocolate PolyViteX’ agar culture plate, prepare a suspenston in 
Mueller-Hinton broth or 0.9% saline equivalent to the 0.5 McFarland standard (- IO7 
CFU/mL). 

- Agar media 
Chocolate PolyViteXa agar or HTM agar (Mueller Hinton + NAD I5 mg/L + hematm I5 
mg/L + yeast extract 5 g/L). 

- Inoculation 
l agar dilution test: put I to 2 pl of the inoculum suspenston, i e -IO4 CFU per 

spot. 
l dtsk diffusion test: dtlute the inoculum suspension to l/IO (-IO6 CFU/mL) and 

seed by swabbing or by flooding while respecting the necessary safety measures. 

- Reading 

After 18-24 hours of incubation at 35-37” C. 

Neisseria meningitidis 
(table XV) 

- lnoculum 
From an overnight chocolate PolyViteX” agar culture plate, prepare a suspension in M/l 5 
PBS (pH 7.2) equivalent to the 0.5 McFarland standard (- IO6 CFWmL).  

- Agar medium 

Mueller-Hinton agar 

- Inoculation 
. agar dilution test: put IO ul of the inoculum suspension, 1 e -I O4 CFU per spot. 

. dtsk diffusion test: seed the moculum suspension by swabbing or by f loodmg 
while respecting the necessary safety measures. Lay out the dtsks 60 mm apart 
from center to center, in order to avoid the overlapping of the inhtbitton zones. 

- Reading 

After 18-24 hours of incubation at 35-37” C in an atmosphere of 5% COa. 

Neisseria gonorrhoeae 
(table XVI) 

- lnoculum 

From an ovemtght chocolate PolyVtteX@ agar culture plate, prepare a suspenston m  M/I 5 
PBS (pH 7.2) equivalent to the I McFarland standard (- IO8 CFU/mL). 

- Agar medium 

Chocolate PolyViteX@ agar 

- Inoculation 
. agar dilution test: put IO pl of the inoculum suspenston, I e -I O6 CFU per spot. 
. disk diffusion test: seed the inoculum suspension by swabbing or by flooding 
while respecting the necessary safety measures. Lay out the disks 60 mm apart 
from center to center, in order to avoid the overlapping of the inhibition zones. 

- Reading 

After 18-24 hours of incubation at 35-37” C in an atmosphere of 5% COz or after 36-40 
hours if the growth is insuffictent. 
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Campylobacter spp. 
(table XVII) 

- lnoculum 
From an overnight tsolatton agar culture plate. prepare a suspension in Brucella broth or 
0.9% salme equtvalent to the 0.5 McFarland standard (- IO* CFU/mL). 

- Agar medium 
Mueller Hmton agar supplemented with 5% defibrinated sheep or horse blood. 

- inoculation 
l agar dilution test: put 2 to 5 pl of the inoculum suspension, i e -lo5 CFU per 

spot. 
l dtsk diffusion test: dilute the inoculum suspension to l/100 and seed the 

moculum suspension by swabbmg or by f loodmg while respecting the necessary safety 
measures. Dry the surface of the agar plates in order to eliminate any moisture traces, 
whtch enhance spreading. 

- Reading 

Hekobacter pylori 
(table XVIII) 

- lnoculum 
Prepare a suspenston in Mueller-Hinton broth or 0.9% saline equivalent to the 3 
McFarland standard (- IO9 CFU/mL). Check the absence of coccotd shaped ceils 
(40%). 

- Agar medium 

Mueller Hinton agar supplemented with 10% defibrinated horse blood. 

- Inoculation 
. disk dtffirsion test: seed the moculum suspenston by swabbmg or by flooding 

while respecting the necessary safety measures. 

- Reading 

After 72 hours of incubation at 35-37” C in a mtcroaerophilic atmosphere and after 4 
days to detect the double populations. 

After 18-24 hours of incubation at 35-37” C in a microaerophilic or anaerobtc 
atmosphere according to the needs of the strain. 
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Anaerobes 
(table XIX) 

- lnoculum 

From an ovemtght Columbia supplemented with 5% sheep blood agar culture plate or 
Brucella supplemented wtth Kl vitamin (I mg/L) and 5% hemolysed sheep blood agar 
culture plate, prepare a suspension in Brucella or Schaedler broth equtvalent to the 0.5 
McFarland standard (- IO’ CFU/mL) for the dilution test or the I McFarland standard (- 
l OS CFU/mL) for the dtsk diffusion test. 
For slow growing strains (> 72 hours), prepare a suspension in Brucella or Schaedler 
broth (- IO’ CFU/mL) to the 0.5 McFarland standard from a Brucella or Schaedler broth 
culture. 

- Agar media 
Wilkins Chalgren agar supplemented with 5% detibrinated sheep blood or Brucella agar 
+ Kl vitamin (I mg/L) supplemented wtth 5% hemolysed sheep blood. For certain 
species, other supplements (sodium bicarbonate I mg/L, hemin 5 mg/L) are used. 

- Inoculation 
. agar dilutton test: put 2 to 3 pl of the inoculum suspension (0.5 McFarland), i e 

-I O5 CFU per spot. 
. disk dtffitsion test: seed the inoculum suspension (I McFarland) by swabbing. 

- Reading 

After 48 hours of incubation at 35-37” C in an anaerobic atmosphere tf the growth is 
sufftctent. For clindamycin, the reading must be absolutely performed after 48 hours. 
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INTERNAL QUALITY CONTROL (Revtston 2000) 

An Internal quality control must be carried out to be sure of the validity of the results obtained. The recommended reference strains are: 
- Escherlchia coli ATCC 25922 (CIP 7624), 
- Pseudomonas aeruginosa ATCC 27853 (CIP 761 IO), 
- Staphylococcus aureus ATCC 25923 (CIP 7625), 

The control frequency and the measures to be taken in case of a difference with the expected result must be determined according to the method used and the number of tests carried out. As 
an example, table II shows the acceptable limits (mean f 1 standard deviation obtained with 400 tests) of the inhibition diameters obtamed by dtsk diffusion test, for these reference strams. 

Table II - Acceptable zone diameter quality control limtts for the reference strains. 

Anttmicrobial Agent 

Penicillin G  
Oxactllin 
Amoxicilhn 
Amoxicilhn/clavulanic acid 
Ticarcillin 
Piperacillin 
Cephalotin 
Cefotaxime 
Ceftazidime 
Imipenem 
Gentamtcin 
Tobramycin 
Amikacin 
Nalidtxic acid 
Pefloxacin 
Ciprofloxacin 
Trtmethoprim/sulfamethoxazole 
Erythromycm 
Lmcomycin 
Pristinamycin 
Rifampin 
Fusidic actd 
Fosfomycin 
Colistin 
Vancomycin 
Teicoplanin 

Disk 
Content 

6/e(lOIU) 
5 Pg 

25 pg 
20/10 l.lg 

75 Pg 
75 I% 
30 Pg 
30 Pi? 
30 I% 
10 Pg 

l5ug(lOlU) 
10 Pg 
30 M  
30 Pg 
5 PFit 
5 Pg 

I .25/23.75pg 
15 IU 
15Pis 
15Pis 
30 Pf? 
1OM 
50 Pfs 
50 Pi? 
30 PI2 
30 pg 

Escherichia coli 
ATCC 25922 

22.0 - 26.5 
22.0 - 27.0 

18.0 - 23.0 
32.5 ~ 37.5 

22.0 - 26.5 

21.5 -26.0 
25.5 - 30.5 
29.0 - 35.5 
31.0-38.0 
25.5 - 30.5 

Pseudomonas aeruginosa Staphylococcus aureus 
ATCC 27853 ATCC 25923 

31.0- 38.5 
27.0 ~ 34.0 

25.0 - 30.5 
27.5 ~ 32.5 

25.5 - 31.5 
24.5 - 29.5 
15.5 - 22.5 24.0 - 28.5 
20.5 - 26.5 
20.0 --- 26.0 

25.5 ~ 29.5 
29.0 - 36.5 

28.0 - 32.5 
26.5 - 3 I .5 
24.5 - 29.5 
26.5 32.0 
34.0 - 39.0 
28.5 34.5 - 
24.0 ~ 35.0 

17.0 - 22.0 
17.5 - 20.5 
17.0 - 20.0 
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Table III - MIC and zone diameter mterpretive standards for various antimicrobial agent classes and agar dilution 
test or disk diffusion test (see specific rules for certain species or bacterial groups, tables VII to XVIII - Information 
m  italic type IS considered tentative for one year). 

Antimicrobial Agent Disk Content 
Zone Diameter 

Azlocillin 
Piperacillm 

- when testmg Enterobacteriaceae 
- when testing other gram-negative rods 

Piperacill in/tazobactam 
- when testing Enterobacteriaceae 
- when testmg other gram-negative rods 

Sulbactam 
CARBAPENEMS 

lmipenem 
Meropenem 

MONOBACTAMS 
Aztreonam 

1OM 54 >8 > 22 < I7 
1OM 54 >8 > 20 < 15 

30 pg 54 > 32 2 23 < I7 



Table 111 (continued) - MIC and zone diameter interpretive standards for various antimicrobial agent classes and agar 
dilution test or disk diffusion test (see specific rules for certain species or bacterial groups, tables VII to XVIII - 
Information in italic type is considered tentative for one year). 

Antimicrobial Agent 

CEPHALOSPORINS (parenteral) 
Cephalothin 
Cefamandole 
Cefirroxime 
Cefoxitin 
Cefotetan 
Cefotiam 
Cefoperazone 
Cefotaxime 
Ceftizoxime 
Ceftriaxone 
Ceftazidime 
Cefepime 
Cefpirome 
Latamoxef 
Cefsulodin 

CEPHALOSPORINS (oral) 
Cefadroxil 
Cephalexin 
Cephradine 
Cefaclor 
Cefatrizin 
Loracarbef 
Cefiiroxime (axetil) 
Cefotiam (hexetil) 
Celixime 
Cefimdnxime fnmxctil~ 

Disk Content 

30 pg 
30 Pg 
30 Pg 
30 Pg 
30 I% 
30 Pi? 
30 pg 
30 M  
30 Pi? 
30 Pi? 
30 w 
30 M  
30 PI3 
30 pg 
30 pg 

30 Pi% 
30 w 
30 I% 
IOM 
lOI% 
10 pg 
lOlG3 
1opg 
1OM 
1opg 

MIC Breakpoints 
(WL) 

S R 

18 > 32 
58 > 32 
c8 > 32 
18 > 32 
<4 > 32 - 
54 > 32 
<4 > 32 
14 > 32 
i4 > 32 
54 > 32 
<4 > - 32 
<4 > 32 - 
54 > 32 
54 > 32 
18 > 32 

18 > 32 
58 > 32 
58 > 32 
<2 >8 
52 >8 
52 >8 
II >4 
<l >2 - 
II >2 
<I >2 

Zone Diameter 
Breakpoints 

(mm) 
s R 

? 18 < I2 
> 22 < I5 
2 22 < I5 
L 22 < 15 
> 23 < I7 
L 22 < 15 
>21 < 14 
>2l < 15 
?21 < I5 
221 -=c I5 
>2l < I5 
>2l < 15 
L2l < 15 
123 < 17 
> 22 < 14 

2 18 < 12 
? 18 < 12 
2 18 < 12 
? 22 < I6 
> 22 < 15 
? 23 < I5 
> 26 < 20 
>22 < I9 
> 25 < 22 
> 24 <21 
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Table 111 (continued) - MIC and zone diameter interpretive standards for various anttmicrobial agent classes and agar 
dilution test or dtsk diffusion test (see specific rules for certain species or bacterial groups, tables VII to XVIII ~ 
Information in italic type is considered tentative for one year). 

Zone Diameter 
Antimicrobial Agent Disk Content MIC Breakpoints Breakpoints 

(mg/L) (mm) 
S R S R 

AMINOGLYCOSIDES 
Streptomycin 

- when testing streptococci and enterococci 500 Pg 5 250 > 500 > I4 < I2 
- when testing other bacteria IOIU 58 > I6 > I5 < I3 

Gentamicin 
- when testing streptococci and enterococci 500 I% 5 250 > 500 L I7 <II 
- when testing other bacteria 15 ug(lOIU) <4 >I3 1 I6 < I4 

Sisomicin 1OM 14 >8 2 I6 < I4 
Netilmicin 30 I% <4 - >8 t I9 < I7 
Kanamycin 

-when testing streptococci and enterococci 1000 ug I250 > 500 > I4 < IO 
- when testing other bacteria 30 IU <8 - > I6 > I7 < I5 

Tobramycin lOI% 14 >8 2 I6 < I4 
Dibekacin lOI% <4 >8 2 I6 I4 
Amikacin 30 I% 58 > 16 L I7 I5 
lsepamicin 30 I% 8 > 16 > 17 I5 
Spectinomycin (when testing Neisseria gonorrhoeae) 100 M 5 64 >64 > 20 < 20 

PHENICOLS 
Chloramphenicol 30 I% 58 > 16 ? 23 < I9 

TETRACYCLINES 
fetracycline 30 IU _<4 >8 1 I9 < I7 
Dxytetracycline 30 IU 54 >8 1 I9 < I7 
Doxycycline 30 IU <4 - >8 2 I9 < I7 
Minocycline 30 IU 14 >8 2 I9 < I7 

IO 





Table III (continued) - MIC and zone diameter interpretive standards for various antimicrobtal agent classes and agar 
dtlution test or disk diffusion test (see specific rules for certain species or bacterial groups, tables VII to XVIII ~ 
Information in italic type is considered tentative for one year). 

Antimicrobial Agent 

QUINOLONES 
Oxolinic acid 
Flumequine 
Nalidtxic acid 
Pipemidic acid 
Piromidic acid 

Zone Dtameter 
Disk Content MIC Breakpoints Breakpoints 

NM-) (mm) 
S R S R 

IOK3 12 >4 > 20 < I7 
30 I% 54 >8 > 25 <2l 
30 I% 58 > 16 2 20 < I5 
20 I% <8 > I6 ? I9 < I4 
25 pg 5 I6 > 32 > 20 < I6 

Rosoxacm (when testing Neisseria gonorrhoeae) 5 Pi5 51 >I 

FLUOROQUINOLONES 
Norfloxacin 
Lomefloxacin 
Enoxacin 

5 Pg II >2 > 22 < I9 
5 IQ iI >2 > 22 < I9 
5 M  il >2 2 22 < I9 

Pefloxacin 5 I% il >4 2 22 < I6 
Ofloxacin 5 I% 51 >4 > 22 < I6 
Ciprofloxacin 5 Pi3 51 >2 ? 22 < 19 
Spartloxacin 5 Pg 51 >2 r 20 < I6 
Trovafloxacin lOI% 51 >2 120 < 17 
Levofloxacin 

- when testing Streptococcus pneumoniae 5 PI2 52 >4 2 I7 < I5 
- when testing other bacteria 5 M  51 >4 > 20 < I5 

Moxijloxacin 5pg <I >2 221 < 18 
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Table III (continued) -- MIC and zone diameter interpretive standards for various antimicrobial agent classes and agar 
dilution test or disk diffusion test (see specific rules for certain species or bacterial groups, tables VII to XVIII ~ 
Information in italic type is considered tentative for one year). 

Antimicrobial Agent 

MISCELLANEOUS 
Fosfomycin 

Fusidic acid 

Linezolid 

Metromdazole 

Nitroxohn 

Rifampin 
- when testing staphylococci 
- when testing other bacteria 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints 

0x4 (mm) 
S R S R 

50 I% i 32 > 32 > I4 < I4 

IOk 52 > I6 L 22 < I5 

52 >4 

Tabs I6 ug 54 ~16 - 121 

20 I% II > 32 2 30 < I2 

30 KS SO.5 > I6 129 < I4 
30 Pi? <4 - > 16 L I9 < I4 

I3 



INTRINSIC RESISTANCES TO ANTIMICROBIAL AGENTS OF THE MAIN BACTERIAL SPECIES OF MEDICAL INTEREST 

lntnnstc resistance is charactertsttc of a bacterial species. It delimtts the natural spectrum of the antibiotic and helps tdenttficatton. The intrmstc resistance IS expressed by MlCs higher than 
the low concentration interpretive standard (c) of the antibiotic concerned. For certain genera or certain species, the intrinsic resistance (indicated by an astensk) can have a weak expression 
and led to MICs close to this low concentration standard. This mtrinsic resistance must also be taken into account for the interprettve reading. 

Nonfastidious gram-negative rods 
Penicillm G, oxactllm, macrohdes, l incosamides, streptogramins, fusidic acid, vancomycin, teicoplanin. 

Enterobacteriaceae 

Table IV - Intrinsic resistance of some species of Enterobacteriaceae. 

Species 
Klebsiella spp. 
C. diversus 
C. freundii 
E. cloacae 
E. aerogenes 
S. marcescens 
P. mirabilis 
P. vulgaris 
M. morganii 
P. siuartii 
Y. enterocohca 

1 AM AMC TIC CIG FOX CTT MA CXM GM TET COL FT 
1 R R 

R R 
R R R R R 
R R R R R 
R R R R R 
R R R R R R 

R R R 
R R R R R R 
R R R R R R 
R R R R* R R 
R R R R R R R 

R: intrinsic resistance 
R*: intrinsic resistance with a weak expression 
AM: ammopenictl l ins; AMC: amoxicill in + clavulanic acid; TIC: trcarcillin; 
CIG. first-generation cephalosporms; FOX: cefoxitin; CTT: cefotetan; MA: cefamandole; CXM: cefuroxime; 
GM: gentamtcin; TET: tetracyclines; COL: colistin, polymyxin B; FT: nitrofurantom. 

I4 



Nonfermenter gram-negative rods 

Pseudomon:s aeruginosa: ammopenicil l ins, first- second-generation cephalosporms, cefotaxime, ceftriaxone, ceftizoxtme, kanamycin, tetracyclines, chloramphenicol, 
trimethoprim, qumolones. 
Acinetobocfer baumannii. Acrnetobacter calcoacetlcus: aminopenictll ins, first- second-generatton cephalosporins, fosfomycin, trtmethoprtm, mtrofirrantom. 

Other nonfermenter gram-negative rods: aminopenicill ins, first- second-generation cephalosporms. See also table V. 

Tableau V - Intrinsic resistance of some species of nonfermenter gram-negative rods. 

Species TIC TCC PIP CTX CAZ IPM QUI C TMP FOS COL 
S. maltophilia R R R R R R 
B. cepacia R R R R R R R R 
A. denitrificans R 
C. meningosepticum R R R R R R R R 
0. anlhropi R  R R R R 

R: intrinsic resistance 
TIC: ttcarctllin; TCC: ticarcillin + clavulanic ac.; PIP: piperacillin; CTX: cefotaxime; CAZ: ceftaztdime; 
IPM: imipenem; QUI: quinolones; C: chloramphenicol; TMP: trimethoprim; FOS: fosfomycin; 
COL: cohstin, polymyxin B. 

Aeromonas 

aminopenicill ins (except Aeromonas rota), first- second-generatton cephalosporins (except Aeromonas veronit). 

15 



Gram-negative cocci 
Fastidious gram-negative rods 

Haetnophtlus: macrolides (macrocychc rmg of 16 atoms: sptramycin, josamycin, 
midecamycin), l incosamides. 
Campylobacter: aztreonam, novobtocin, streptogramins, trtmethoprim, vancomycin, 
ietcopianui. 
Campylobacter jejunt, Catnpylobacter coli and Campylobacter lari: first-generation 
cephalosporins. 
Campylobacterfetus and Campylobacter lari : quinoiones. 

Gram-positive cocci 
mecill inam, aztreonam, quinolones, colistin. 

Staphylococcus saprophyttcus: fosfomycin, novobiocm. 
Staphylococcus cohnii and Staphylococcus xylosus: novobiocm, lincomycin. 
Micrococcus: firrantoin. 
Streptococcus (Included Streptococcus pneumoniae): aminoglycosides (low level), 
pefloxacin. 
Enterococcus: oxacillin, cephalosporins, aminoglycosides (low level), pefloxacin, 
fosfomycm (low level), sulfamides. 
Enterococcus faecalis: l incosamides. 
Enterococcus gall inarum - Enterococcus casseltflavus: glycopeptides *. 
Pedtococcus - Leuconostoc: vancomycin, teicoplanin. 

Gram-positive rods 
mectlhnam, aztreonam, coltstin, polymyxin B, qumolones. 

Listeriu monocytogenes: oxacillin, cephalosporins, i incosamides, fosfomycin, 
fluoroquinolones (low level). 
Erysipelothrtx rhusiopathtae: vancomycin, teicoplanin. 
Corynebacterium urealyticum - Cotynebactertum jeikeium. p-lactams, aminoglycosides, 
macroiides, l incosamtdes, sulfonamides. 
Rhodococcus equi : streptogramins, l incosamides. 
Bacillus cereus: penicillin G, amino- carboxypenicill ins, cephalosporins. 
Nocardta asteroides - Nocardia Jkrcinica: trimethoprim, vancomycm, rifampin, 
fluoroquinolones. 
Lactobacillus: sulfamides. 
Lactobacillus (heterofermenter): vancomycin, teicoplanin. 

Netsseria: trtmethoprim, vancomycin, tetcoplanm, 
Netsseria mentngittdts - Nersserta gonorrhoeae lmcosamtdes, colistm, polymyxm B 
Branhamella catarrhafis: l incosamtdes, trtmethoprim. 
Moraxella: tr imethopnm. 

Anaerobes 
ammoglycosides, aztreonam (except Fusobacterium), trimethoprtm, quinolones. 

Bacteroides group fragilis: ammopenicil l ins, first-generation cephalosporms, 
cefamandole, cefuroxime, colistin, polymyxin B, vancomycm, teicoplanin, fosfomycin. 
Prevotella: vancomycin, teicoplanin, fosfomycin. 
Porphyromonas: fosfomycin, coltstin, polymyxin B. 
Fusobacterium: macrolides (low level) 
Fusobacterrum vartum - Fusobacterium morttferum: nfampm. 
Clostridium - Eubacterium - Peptostreptococcus: colistm, polymyxm B, fosfomycm 
Clostridium difficile : cephalosporins. 
Clostridium innocuum: vancomycin (low level). 
Actinomyces -- Propionibactertum: first-generation cephalosponns, metromdazole, 
omidazole. 
Mobiluncus: metromdazole. 
Veilfonella: macrolides (low level), glycopepttdes. 

16 



ANTIMICROBIAL AGENTS TO BE TESTED 

The antImIcrobial agents to be tested by species or bacterlal group are listed in table VI. 
Each antlmicroblal agent (or its equivalent) is representative of a class of antlmlcroblal 
Qnnntr I-..,,, ,I;‘.*.“,-* ,;rtc *rP ..mc~ntnrl. up,.,a. 1 n” “IJ.III.,L ,.JIJ &+.I p.u”.d...‘... 

Standard list 
This list includes the antimicrobial agents necessary for the therapeutic orlentatlon, 
according to the clmical indications and the prevalence of the acquired resistance. 

Supplemental list 
This list includes the antimicrobial agents more specifically used for the study of multi- 
resistant strains, the epidemiological monitoring of the resistance or the help to 
interpretation of the test results. 
It is of no use to routinely test other drugs than those mentioned in the standard and 
supplemental list. The choice of the antimicrobial agents of the standard list can be 
adapted locally according to the therapeutic guidelines, or according to epldemiologlcal 
data. 
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Table VI - Antimicrobial agents to be tested. 

E 

Stanhrrl list - --.. --_- _.-. 
Enterobacteriaceae ’ Pseudomonas aeruginosa ’ 

Amoxicilhn or ampicillin Ticarcillin (H) 

Amoxicill in/clavulanic ac. Piperacillin (H) 
or ampicil lm/sulbactam 

Ceftazidime (H) 
Mecil l inam 

Imipenem (H) 
Cephalotin (H) 

Gentamicm 
Ceftriaxone or cefotaxime (H) Tobramycin 

or cefttzoxime (H) Amikacin (H) 

Cefixime Ciprofloxacin 

Gentamicin Colistin 
Amikacin (H) 

Nahdixic ac. 
Nortloxacin 

Ciprofloxacin 

Trimethoprim/sulfamethoxazole 

Nitrofurantoin 

(H) - Antimicrobial agent for hospital use 
I - See table VII for specific recommendations. 
2 - See table VIII for specific recommendations. 

Supplemental list 
Enterobacteriaceae ’ Pseudomonas aeruginosa ’ 

Ticarcillin (H) Ticarcillm/clavulanic ac. (H) 
Ttcarcill in/clavulamc ac. (H) 

Mezlocil lm (H) or piperacillm (H) PiperacilWtazobactam (H) 
Piperacrllm/tazobactam (H) 

Cefepime (H) or cefpirome (H) 
Cefamandole 

Cefuroxime (H) Cefsulodin (H) 
Cefoxitin (H) 
Cefotetan (H) Aztreonam (H) 

Latamoxef 
Ceftazidime (H) Nettlmicm 

Cefepime (H) or cefpirome (H) Isepamicin (H) 

Aztreonam (H) Pefloxacm or ofloxacm 

Imipenem (H) 

Kanamycin 
Tobramycin 
Netilmicin 

Isepamicin (H) 

Sulfonamides 

Chloramphenicol 

Tetracycline 
Minocycline 

Pefloxacin or ofloxacin 

Fosfomycin (H) 

Sulfonamides 
Trimethoprim 

Colistm 

Fosfomycin (H) 
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Table VI (continued) - Antimicrobial agents to be tested. 

Other nonfermenter warn-negative rnds ’ 
Standard list for the 3 species 

Ticarcillin (H) 
T!~arci!!!n/c!avll!an!c ac. (H) 

Piperacillin (H) 
Piperacill in/tazobactam (H) 

CeRazidime (H) 
lmipenem (H) 

Gentamicin 
Tobramycm 

Amikacin (H) 

Trimethoprim/sulfamethoxazole 
Ciprofloxacm 

Acinetobacter spp. 
Ticarcillin (H) 

nr trr~rrillin/cll\nllln;r IP IU\ u. b-v...” . . . . . “-.“,“......w ““. \“, 

Piperacillin (H) 
or piperacill in/tazobactam (H) 

Ceftazidime (H) 
Imipenem (H) 

Gentamtcin 
Tobramycin 

Amtkacin (H) 

Pefloxacin or ofloxacin 
or ciprofloxacin 

Standard list selectively 
Stenotrophomonas maltophilia 

Tir~rrillin/rl~,,,,lIn;r Q,- /U\ 1 .“..&I . . . . . “I.%., . ..&....I ..“. \.., 

Trimethoprim/sulfamethoxazole 

Ctprofloxacin 

Burkholderia cepacia 

P,n.=r?c,ll,n (l-I\ 1 .f,WLU’L...L. ,.., 

Ceftazidime (H) 

lmtpenem (H) 

Trimethopnm/sulfamethoxazole 

Ciprofloxacin 

Supplemental hst for the 3 species 

Sulbactam (H) 
Cefepime (H) 
Cefpirome (H) 

Sulbactam (H) + ceftazidime (H) 
or sulbactam (H) + cefepime (H) 

or sulbactam (H) + cefpirome (H) 
Meropenem (H) 

Netilmicin 
Isepamicm (H) 

Chloramphemcol 
Tetracycline 

Colistin 
Rifampin 

Other nonfermenter gram-negative rods ’ 
Supplemental hst selectively 

Acinetobacter spp. Stenotrophomonas maltophilia 
Sulbactam (H) 
Cefepime (H) Ceftazidime (H) 

Cefpirome (H) 
Sulbactam (H) + ceftazidime (H) Imipenem (H) 
or sulbactam (H) + cefepime (H) 

or sulbactam (H) + cefpirome (H) Chloramphenicol 

Netilmicin Tetracyclme 
Isepamicin (H) 

Rifampin 
Trimethoprim/sulfamethoxazole 

Rifampin 

Burkholderia cepacia 
Sulbactam (H) 

Chloramphenicol 

Tetracycline 

Colistin4 

(H) ~ Antimicrobial agent for hospital use 
3 - See table IX for specific recommendations, 
4 ~ Aid to identification (intrinsic resistance). 
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Table VI (continued) - Antimicrobial agents to be tested. 

Standard list 
Staphylococcus spp. s Enterococcus spp. 6 

Pemcill in G  Ampici!!in 

Oxacillin Gentamicin 

Gentamlcm Nitrofurantom 

Erythromycin 
Lincomycin 

Pristinamycin 

Pefloxacin or ofloxacin 
or ciprofloxacin 

Fusidic acid 

Trimethoprimkulfamethoxazole 

Rlfampin 

Fosfomycin (H) 

Vancomycin (H) 
Teicoplanin (H) 

(Hj - Antimlcroblal agent for hospital use 

5 - See table X for specific recommendations. 
6 - See table XI for specific recommendations. 

Suppler 
Staphylococcus spp. ’ 

Streptomycin 
Kanamycm 
Tobramycin 

Sulfonamides 
Trimethoprim 

Chloramphenicol 

Tetracycline 
Minocycline 

Nitrofurantoin 

Novobiocin ’ 
O/129 a 

Ital list 
Enterococcus spp. 6 

nvlr;nin Vl...I . . . . . . 

Streptomycin 
Kanamycin 

Chloramphenicol 

Tetracycline 

Erythromycin 
Lincomycm 9 or c lmdamycm 9 

Prlstmamycm 

Tnmethoprimkulfamethoxazole 

Rifampm 

Fluoroquinolones ’ 

Vancomycin (H) 
Teicoplanin (H) 

1 

7 - Aid to identification of S. saprophytlcus, S. xylosus and S cohm (mtrinslc 
resistance). 
8 - For the differentiation between staphylococci (R) and micrococci (S). 
9 - Aid to identification of E. faecalis (intrinsic resistance). 
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Table VI (continued) - Antimicrobial agents to be tested. 

--.. --.- ..-_ 
Streptococcus pneumoniae ‘O Streptococcus spp. ” 

(nther than S. _nneumnni~~) 

Penicilhn G  

Ampicill in or amoxtctll in 

Oxactllin 

Cefotaxime (H) or ceftriaxone 

Tetracycline 

Erythromycm 
Lincomycin or chndamycin 

Penicillin G  

Ampicill in or amoxicill in 

Tetracycline 

Erythromycin 
Lincomycm or clindamycin 

Pristinamycin 

Pristinamycm 

(H) - Antimicrobial agent for hospital use 

IO - See table XII for specific recommendations. 
11 - See table XIII for specific recommendations. 

Supplemental list 
Streptococcus pneumoniae ‘O Streptococcus spp. ” 

(other than S. pneumkae) 

Imipenem (H) 

Streptomycin 
Kanamycin 
Gentamicin 

Chloramphenicol 

Trimethoprimkulfamethoxazole I2 

Fluoroquinolones lo 

Fosfomycin (H) 

Vancomycin (H) 
Teicoplanin (H) 

Streptomycin 
Kanamycin 
Gentamtcin 

Chloramphemcol 

Spiramycin 

Trimethoprtm/sulfamethoxazole ” 

Fluoroqumolones ” 

Rifampm 

Vancomycin (H) 
Teicoplanm (H) 

12 - Use Mueller-Hinton agar supplemented wtth 5% hemolysed horse blood 
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Table VI (continued) - Antimicrobial agents to be tested. 

Haemophilus spp. ” 

/ympici!!in ‘6 

Amoxicil l in/clavulamc ac. 

Cephalotin 

Tetracycline 

Trimethoprim/sulfamethoxazole 

Standard list 
Neisseria meningitidis I4 

D.-n;,-,ll;n C  Invca,.illin\ I U.l.“..l... Y  \“IL..” . . . . ..I 

or amoxicill in 

Chloramphenicol 

Rifampm 

Neisseria gonorrhoeae Is 

penici]]‘n G ‘6 (!mci]!in) 

or amoxicill in 

Spectinomycrn 

Tetracycline 

Nahdixic ac. 

Haemophilus spp. I3 

Chloramphenicol 

Rifampin 

Kanamycm 
Gentamicm 

Fluoroqumolones 

Supplemental list 
Neisseria meningitidis I4 

Cefotaxime (H) or ceftriaxone 

Neisseria gonorrhoeae ‘s 

Ceftriaxone 

Chloramphenicol 

Erythromycm 

Ciprofloxacin or ofloxacm 

(H) - Antimicrobial agent for hospital use 

I3 - See table XIV for specific recommendations. 
I4 - See table XV for specific recommendations. 
I5 - See table XVI for specific recommendations. 
I6 - Test p-lactamase production to detect p by using a mtrocetin-based test and colonies taken directly from an overnight agar culture plate. 
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Table VI (continued) - Antimicrobial agents to be tested. 

1.1_. - - . -  _ - I -  

Campylobacter spp. I7 Helicobacter pylori ” 

Ampic!l!!n 
Amoxicilhnklavulamc ac. 

lmipenem (H) 

Gentamicin 

Erythromycin 

Ciprofloxacm 

Tetracychne 

Erythromycm 

(H) - Antimicrobial agent for hospital use 

- I  . - . . . - . . - - .  . . “ .  

Campylobacter spp. ” Helicobacter pylori I8 

Cephalot::: (H) 
Cefotaxime (H) 

Streptomycin 
Kanamycin 
Tobramycin 

Nahdixic ac.19 

Chloramphenicol 

17 - See table XVII for specific recommendations. 
18 - See table XVIII for specific recommendations. 
19 - Aid to identification. 
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Table VI (continued) - Antimicrobial agents to be tested. 

Amoxicill inklavulanic ac. 

Imipenem (H) 

Clindamycin 

Metronidazole 

Vancomycin (H) 

Chloramphenicol 

(H) - AntimicrobIal agent for hospital use 

20 - See table XIX for specific recommendations. 
21 ~ For dental infection. 
22 - Aid to identification of gram-negative rods. 
23 - Agamst Propionibactenum spp. and some isolates of Peptostreptococcus spp. from 
bram or bone infections. 

I 
T!carci!!ir! (H) or piperaci!!in (H) 

T~carcil l inklavulamc ac. (H) 
or piperacll l inekazobactam (H) 

Cefoxitine (H) 
Cefotetan (H) 

Cefotaxime (H) 

Pristinamycin 

Splramycin 2’ 

Ofloxacin *’ 

Rifampin 
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Table VII - Minimum inhibitory concentration and zone diameter interpretive standards for Enterobacteriuceae. 

AntimicrobIal Agent 

Ampicill in 

Amoxicill in 

Ampicil l in/sulbactam 

Amoxicill in/clavulanic ac. 
T’icarcillin (H) 

ricarcillin/clavulanic ac. (H) 
Uezlocillin (H) 
Piperacillin (H) 

Piperacill in/tazobactam (H) 
Mecil l inam 
[mipenem (H) 
4ztreonam (H) 
:H) - Antimicrobial agent for hospital use 

Disk Content 

1O.u 

25 lg 

lO/lO pg 

2O/lO pg 
75 M  

7500 pg 
75 M  
75 Pg 

75/l 0 pg 
1ole 
]Ol% 
30 pg 

MIC Breakpoints 
(mg/L) 

5 418 

5 412 
5 I6 

5 1612 
58 
<8 

5 814 
52 
<4 
<4 - 

R 
> 16 

> 16 

> l6/8 

> 1612 
64 

> 64/2 
> 32 
> 64 

> 6414 
>8 
>8 

> 32 

Zone Diameter 
Breakpoints 

(mm) 
S 

> 19 

>21 L 

? I9 

221 
L 22 

L 22 
221 
? 20 

121 
? 22 
122 
’ 23 L 

R 
< 14 

< 14 

< 14 

< 14 
< 18 

< 18 
< I6 
< 12 

< 14 
< 18 
< 17 
< I7 

T Comments 

Interpretation valid for bacampicilhn. metampiclll in, pwampicil lm. 
See rules (1) and (2). 
See rules (I) and (2). 

See rule ( I b). 

See rule ( 1 b). 
Interpretation vahd for an intravenous route. See rules (I), (2) and (3). 

See rules (I), (2) and (3). 
Interpretation valid for an intravenous route. See rules (I), (2) and (3). 

Interpretation valid for isolates From urinary tract only. 

See rules (4) and (5). 

Rules for interpretive reading 

(I) interpret I, the S  lest results (weak expression of mtrmslc resistance) as follows: 
a - Klebsrellupneumonrae, Klebsrella oxytoca. Cttrobocter dtversus and Escherrchro hermanntr, S to ammo- and/or carboxy- and/or ureldopenicdhns 
b - Enterobacter cloacae, Enterobocter oerogenes, Cttrobacter fiettttdtr. Serra~ta tmrcescens. Morganella morgonrr. Provtdencra rettgen. Provtdencra stuarttt and Hafnra alvet. S to ammo-penlcdhns and/or first generatIon 
cephalosporins and/or to amoxicdhn + clavolanic acid and ampulhn + sulbactam 
c-Proteus vulgaris and Proteuspennerr, S lo ammopenicl l lms and/or to first-generatIon cephalosponns. 

(2) Interpret I, a S test result to carboxy- and/or ureldopemcdhns for Praeus mrrcrbrlrs R 10 ammopenulbns. 

(3) Interpret 1, a S  test result to ureldopemcdlms for Enterobacterlaceae I or R  to carboxypenulhns. 
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Table VII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Enterobacferiaceae. 

Antimicrobial Agent Disk Content 

Cefuroxime (H) 
Cefamandole 
Cefoxitin (H) 
Cefotetan (H) 
Latamoxef 
Cefotaxime (H) 
Ceftizoxime (H) 
Ceftriaxone 
Cefiazidime (H) 
Cefepime (H) 
Cefpirome (H) 
Cefixime 
(H) - Antimicrobial agent for hospital use 

30 pg 

30 M  
30 I% 
30 I% 
30 Pi? 
30 I% 
30 M  
30 w 
30 PI2 
30 M  
30 Kit 
30 Pg 
IOpg 

MIC Breakpoints 
@g/L) 

S 
58 

58 
I8 
58 
<4 
<4 
74 
<4 
54 
14 
<4 - 
i4 
<1 - 

R 
> 32 

> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
> 32 
>2 

Zone Diameter 
Breakpoints 

(mm) 
S 

> 18 - _- 

122 
> 22 
122 
123 
123 
221 
?21 
221 
121 
121 
?21 
> 25 - 

R 
< !2 

< 15 
< 15 
< 15 
< 17 
< 17 
< 15 
< 15 
< 15 
< 15 
< 15 
< 15 
< 22 

Comments 

!nterpretat!on valid for first generation parenteral cephalosporins (cephapirm: 
cefazolin). 
Interpretation also vahd for first generation oral cephalosporins (cefadroxll, 
cephalexin, cephradm, cefaclor, cefatrizin, loracarbef) but for isolates from 
urinary tract only. 

Unavadable in France. 

For this antimicrobial subclass, see rules (4) and (5) 

Interpretation vahd for isolates from urinary tract only. 

Rules for interpretive reading (continued) 

4) For species produong mtrmw mductble cephalosponnase (Enrerobacw cloocae. Q1ro6ocrerjieun& . ..). Interpret I every S  test result obtamed for the followmg anttmtcrobtal agents cefotaxlme, ceftnaxone, cef&uI~me. 
azteonam. 

5) The recogmtton of a synergy between a p-lactamase mhlbttor and thud generatton cephalosponn and/or aztreonam enables the detectton of reustancr mechamsms, whtch cannot be detected by the usual tests In practice, the 
synergy test IS catral out by placmg p-lactam dtsks to study 30 m m  apart (center to center) of a dtsk of amoxicilhn+ clavolamc actd (Ah4C). 

=) A  synergy behveen A M C  and ceftaadlme and/or aztreonam (the most sensmve broad mdtcators) and/or cefotaxlme and/or ceftrtaxone enables the detection of an extended broad spectrum p-lactamase (ESBL) The ESBL 
detection among the strams which are also hyperproductwe of cephalosponnase (Enrerobocter. for example) IS facihtated by the research of a synergy between A M C  and cefeptme or cefptrome Among P  mrmbrh. 
P  vulgar~s. P  pennerr. M  morgonrr. P  shlarfu and P. refrgerr. the ESBL are expressed at a low level. Ln this case, the synergy test IS opttmwed by placmg the &sks 4045 m m  apart instead of 30 mm.  
Ln case of synergy, mterpret I any S  test result obtamed for cefotaxlme, ceftnaxone, cefhzoxtme, cefiaztdtme. cefepime, cefplrome, cetixtme and for aztreonam 
Gtven the present eptdenuology, when an enterobactertaceae IS R  to tobramycm, netdmtcin and amrkacm, but S  to gentamtcm, It IS adwed to rcscarch the presence of an assoaated ESBL, manly among the spectes where 
thts type of enzyme IS weakly expressed (Proreus spp , frowdencra spp) 

b) Among K  oxyfoco, a positive synergy test wtth aztreonam and/or ceftnaxone, but negatwe wth ceftazldlme whose actwty IS mantamed, evokes a hyperproductton of chromosomal mtrmstc P-lactamase lnterprel I the only S  
results associated with a synergy. 

c) Among P  vulgarrs, P  pennerr and C  drversus, a posttwe synergy test wth cefotaxtme and/or aztreonam evokes a hyperproductton of chromosomal mtrmsac P-lactamase and much more rarely the presence of a plasrmdtc 
ESBL 
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Table VII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Enferobacteriuceae. 

Antimicrobial Agent 

Kanamycm 
Tobramycin 
Amikacin (H) 
Isepamicm (H) 
Gentamicin 
Netilmicin 
(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

(mg/L) (mm) 
s R S R 

30 II-J 58 I6 > 17 < I5 Interpretation vahd for neomycm, framycetin. paromomycm. 
1OPiit 54 >8 L 16 < 14 See rules (6) (9) and (I 1). 
30 I% 18 > 16 2 17 < 15 See rules (6) and (7). 
30 Pg 58 > 16 ? 17 < 15 See rules (6) and (7). 

I5 pg(loou) 14 >8 > 16 < I4 See rules (6) (8) and (I 1) 
30 pg <4 >8 - L I9 < I7 See rules (6) ( 10) and (11) 

Rules for interpretive rending (continued) 

Abbrewatmns gentamlcm (G), tobramycm (T), nettlmnn (Nt), amlkacm (A), ~sepaoucm (Is) 

:6) Apply the zone diameter mterpretwe standards for each ammoglycoside If a decrease of all ammoglycoslde zone swes IS observed. It evokes a reduced permeabdlty. 

:7) Interpret A’ls’, a @and TVRNt”a and AS’ Is”’ result, evoking an AAC(6’) production, (see also rule 5). 

:8) Interpret G’, a Gs result when a decrease of the gentamlcin alone zone we (16 to 19 mm), evokmg an AAC (3)-I productlon, ts observed. 

:9) Interpret T’, a Ts result when a decrease of the tobramycm zone sue (16 to 19 mm) IS observed with a Gun result. This evokes an ANT (2”) production. 

:lO) Interpret Nt’, a Nts result when a decrease of the netdmlcm zone sue (19 to 22 mm) IS observed with a G”’ T”’ result. This evokes an AAC(3)-II or AAC(3)-IV production 

:I I) Among Provrdencro spp , after tbe verification of the Identtficatlon, Interpret G’ T’ Nt’, a G’ T* Nts result (mtnnslc resistance by AAC (2*)-I productton) 

CAUTION: Phenotypes G’ TS NtRAS. G’ Ta NtRAS, Gs T’ NtR AR et G” T* Nt’ Aa are Improbable. Check testmg and/or repeat ldentlticatlon procedures and verify the interpretive cntena 
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Table VII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Enterobacferiaceoe. 

Antimicrobial Agent Disk Content 

Chloramphenicol 
Tetracychne 
Minocycline 
Cohstm 

Sulfonamides 
Trimethoprim 
I’rimethoprirn/sulfamethoxazole 
Nitrohuantoin 
Oxolinic acid 
Flumequin 
Nalidixic acid 
Pipemidic acid 
Piromidic acid 
Vorfloxacin 
Lomefloxacin 
Enoxacin 
‘efloxacin 
3floxacin 
‘iprofloxacin 
>evofloxacin (H) 
Uoxijloxacin 
:osfomycin (H) 
H) - Antimicrobial agent for hospital use 

30 pg 
30 IU 
30 IU 
50 Is 

200 Pi3 
5 Pi? 

I .25/23.15 pg 
300 pg 
10 KS 
30 I% 
30 M  
20 I% 
25 pg 
5 M  
5 M  
5 pg 
5 I% 
5 PI2 
5 I% 
5 M  
5pg 

50 pg 

MIC Breakpoints 
(mg/L) 

s 
18 - 
c4 - 
<4 - 
52 

564 
14 

< 2138 - 
< 32 - 
52 
54 
58 
58 

< I6 - 
<I 
51 
<I - 
II 
51 
51 
51 
Cl - 

< 32 - 

R  
I=- 16 
>8 
>8 
>2 

> 256 
>8 

> 8/152 
> 128 

>4 
>8 

> I6 
> I6 
> 32 
>2 
>2 
>2 
>4 
>4 
>2 
>4 
>2 

> 32 

Zone Diameter 
Breakpoints 

(mm) 
Comments 

S 
> 23 - 
2 I9 
’ I9 A 
t 15 

L I7 
> I6 
> I6 - 
> I7 L 
L 20 
1.25 
2 20 
1 I9 
> 20 L 
> 22 
2 22 
> 22 L 
? 22 
? 22 
> 22 
> 20 
>21 L 
’ I4 L 

R 
< 19 Interpretation vahd for thiamphenico!. 
< I7 Interpretation valid for oxytetracyclme and doxycycline. 
< I7 
< I5 Interpretation valtd for polymyxm B. Intrmsic resistance of Proteus spp., 

Providencia spp., Morganella spp. and Serratia spp 
< I2 Interpretation vahd for isolates from urmary tract only. 
< I2 Internretation valid for isolates from urinary tract only. 
< IO Interpretation valid for the other trimethoprim-sulfonamide combinations. 
< I4 Interpretation valid for isolates from urinary tract only. 
< I7 It IS iustitied to give a global report for the group of classical quinolones 
<2l (sometimes called first generation) as a whole by studying only one 
< I5 representative of this group. Interpretation valid for isolates from urinary tract 
< I4 only. 
< I6 
< I9 There is a cross-resistance to the urinary fluoroquinolones but its level of 
< I9 expression can vary for each drug. Interpretation valid for isolates 
< I9 from urinary tract only. 
< I6 1 There is a cross-resistance to the systemic fluoroquinolones but its level of 
< I6 expression can vary for each drug. The enterobacteriaceae strains susceptible to 
< I9 pefloxacin (PFX) are susceptible to the other fluoroquinolones. For the 
< I5 strams I (or R) to PFX, intrinsic activity differences imply a test and an 
< 18 independent report for the other drugs. 
< I4 1 Interpretation valid for an intravenous route. 
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Table VIII - Minimum inhibitory concentration and zone diameter interpretive standards for Pseudomonas aeruginosa. 

Antimicrobial Agent 

Ticarci!l:n (H) 
Ticarcillin/clavulanic ac. (H) 
Azlocillin 
Piperacillin (H) 
PiperacilWtazobactam (H) 
Imipenem (H) 
Meropenem (H) 

Aztreonam (H) 
Cefoperazone (H) 
Ceftazidime (H) 
Cefsulodin (H) 
Cefepime (H) 
Cefpirome (H) 
(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

(mg/L) (mm) 
s R S R 

75 pg 5 16 > 64 L 22 < 18 See rtt!es (11 +n (A). Az!oci!!in is unava!!ab!e in France. \.I -- \ ’ 
75/10 pg 5 1612 > 6412 L 22 < 18 

75 Pg 5 16 > 64 1 19 < 13 
75 Pi% 5 16 > 64 > 20 < 12 

75110 pg 5 1614 > 6414 L 21 < 14 
low 54 >8 L 22 < 17 A single resistance to imipenem enables to detect a selective lmpermeabllity 
lOi% <4 < 15 - >8 2 20 due to porin alteration. Other p-lactams are not concerned by this resistance 

mechanism. Meroponem is unavailable in France. 
30 pg <4 < 17 - > 32 1 23 See rules (3) to (5). 
30 M  i4 > 32 > 21 < 14 See rules (1) to (5). 
30 I% 54 > 32 > 21 < 15 
30 ie 58 > 32 L 22 < 14 
30 w i4 > 32 2 21 < 15 
30 pg 14 > 32 > 21 < 15 

Rules for interpretive reading 
Abbreuatmns TIC, txarctllm; TCC, turcdlm t clavulamc acid; PIP, plperacdhn; PTZ, ptperacdlm + tazobactam, AZL, azloctllin; IPM, imipenem; ATM, aztreonam; CFZ, cefoperazone; CFS, cefsulodme, CPO, cefplrome. 
FEP, cefeplme ; CAZ, ceftaztdlme 

(I) Interpret I, a S  result to TCC, PIP, PTZ, AZL, CFZ, CFS If a TIC high level reustance (MIC > 256 mg/l, no mhdxtmn zone) IS observed. 

(2) A  TIC ’ TCC “a result IS related to an inducible cephalosponnase; Do not change the TIC mterpretatton. 

(3) Interpret I, a S  result to TIC, TCC, PTZ, CFZ, CFS, CPO, ATM If a PIP “a CAZ “a and TIC ’ phenotype 1s observed. 

(4) A  TIC “a TCC “a and/or ATM “a result wtth a conserved suscepnblhty to other p-lactams (see upwards) evokes an altered drug ef&x As there was no suff%zent chmcal data available, do not change mterpretatmns. 

IS) A  synergy between TCC and ATM and/or CAZ and/or FEP and/or CPO allows the detection of some extended broad spectrum @-lactamases (ESBL). 
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Table VIII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Pseudomonas aeruginosa 

AntimicrobIal Agent 
Zone Diameter 

Disk Content MIC Breakpoints Breakpoints 
(mm) 

Ofloxacin 
Ciprofloxacin 

5 PI? 
5 PI2 

S R 
>Ih I -.- I < !4 I !O pg 

30 I% L I7 < 15 
30 I% > I7 < 15 

l5pg(lOIU) > 16 < 14 
30 pg 54 >8 z 19 < 17 
30 pg i8 > I6 L 23 < 19 
30 IU 14 >8 > 19 < 17 
30 IU <4 >8 > I9 < 17 
50 pg 12 >2 > 15 < 15 
5 I% 51 r4 > 22 < I6 

Tobramycin 
Amikacin (H) 
Isepamicin (H) 
Gentamicin 
Netilmicin 
Chloramphenicol 
Tetracycline 
Minocycline 
Colistin 
Pefloxacin 

Rifampicin 
Fosfomycin (H) 
Sulfonamides 
(H) - Antimicrobial agent for hospital use 

30 pg 14 > I6 ? 19 < I4 
50 1g 5 32 > 32 > 14 < I4 

200 pg 564 > 256 1 I7 < I2 

Comments 

See rules (6) and (7). 

Interpretation valid for thiamphenicol. 
Interpretation valid for tetracychnes, excepted for mmocycline. 

Interpretation valid for polymyxin B. 
There is a cross-resistance to the systemic f luoroqumolones but its level of 
expression can vary for each drug.-For P. nerugikwa, test ciprofloxacm (UP) 
and pefloxacin (PFX) or ofloxacin (OFX). The PFX “R or OFX “R strains 
for which the MIC of CIP is 2 I mg/l (diameter 222 mm) are still considered 
susceptible to CIP. 

Interpretation valid for isolates from urinary tract only. 

Rules for interpretive reading (continued) 

AbbrewaUons: G, gentanxm; T, tobtamyctn; Nt, netdmtcm, A, anxkacm, Is, ~sepamtcm 

(6) - Apply the zone diameter interpretwe standards for each ammoglycoslde If a decrease of all ammoglycostde zone sizes (< 20 mm),  evoktng a non enzymatic resistance, ts observed 

(7) - lntetpret A’ Is’, an As Is’ and Gs and T” Nt “a result wiuch evokes an AAC (63-l production. 
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Table IX - Minimum inhibitory concentration and zone diameter interpretive standards for Acinetobacter spp., Stenotrophomonas maltophilia and Burkholderia cepacia 

Antimicrobial Agent 

Piperacillin (H) 
P~peracil l inhzobactam (H) 

Zone Diameter 
Disk content MIC Breakpoints Breakpoints Comments 

b-N--) (mm) 
9 R 9 R 

For use agamst Acinelobacter spp. and S. maltophilia. 

For use agamst Acmetobacter spp. and B. cepacia. 
For use against Acinetobacter spp 

Amikacin (H) 
For use against Acinetobacter spp. 

ystemic fluoroquinolones but its level of 
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Table X - Minimum inhibitory concentration and zone diameter interpretive standards for S~u~hylococcus spp.. 

4ntimicrobial Agent T 
‘erncillin Q  

3xacillin 

Disk Content 

5 PI3 

itreptomycin 
Lanamycin 

;entamicm 

robramycin 
Gythromycin 

10 ug 
15 N 

relilhromycin 
ipiramycin 
,incomycin 
‘tistinamycin 
>uinupristin/dalfopristin 

(H) - Antimicrobial agent for hospital use 

15% 
100 Pg 
15 I4 
15M 
15l% 

MIC Breakpoints 
b.dL) 

R 
> I6 

s 
L 29 

>2 > 20 

> 16 115 
> 16 > I7 

>8 L 16 

>8 
>4 

> 16 - 
z 22 

>2 
>4 
>8 
>2 
>2 

L21 
124 
121 
> 22 
> 25 L 

Zone Diameter 
Breakpomts 

(mm) 
R 

<8 

< 20 

< 13 
< I5 

< 14 

< 14 
< 17 

< 17 
< 19 
< 17 
< I9 
< 19 

Comments 

Interpretation valid for benzyl-penicill in and phenoxymethyl-pemcill in. 
Penicill inase producing strains are resistant to benzyl-penicill in 
(diameter < 29 mm; MIC > 0.25 mg/l) and other hydrolyzable pemcil lms 
(amino-, carboxy- and ureido-pemcillins). Only penicilhn G  must be tested 
When the diameter is 2 29 mm, check the absence of penicill inase production 
by means of a nitrocefin-based test. 
The staphylococci resistance to isoxazolyl-penicillins (oxacillin, cloxacillin) 
which are not hydrolysed by the penicill inases must be searched for with the 
help of an oxacillin disk 5 pg after 24 h incubation at 30 “C on a medium not 
supplemented in sodium chloride, or at 37°C on hypersalted medmm (2 to 4 %  
NaCI) with an inoculum of - lo7 CFU/ml. 
After 24 hours, the staphylococci growth can be weak in the above mentioned 
conditions. In this case, incubation WIII be prolonged up to 48 hours. 
The oxacillin-resistant strains should not be reported as susceptible to all 
pemcill ins (whether they are associated or not with a fi-lactamase inhibitor), to 
cephalosporins and to carbapenems. 

The penicillin R - oxacillin S strains are susceptible to the combmation 
pemcill ins + 0 lactamase inhibitors, to cephalosporins and to carbapenems. 
These molecules can be used within the limit of the A.M.M. indications. It is 
not relevant to test them routinely. 

Interpretation valid for neomycin, framycetin, paromomycin, amikacm and 
isepamtcin. 
Interpretation valid for netilmicin and there is a cross-resistance to all 
aminoglycosides 

Interpretation valid for azithromycin, clarithromycm, dirithromycin and 
roxithromycin. 

Interpretation valid for josamycm and midecamycin. 
Interpretation valid for clindamycin. 

When the zone size diameter is I9 I0 < 25 mm, determme the MIC. 
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Table X (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Sraphyloc~ccus spp.. 

Antimicrobial Agent 

PCflOXXii i  
Ofloxacin 
Levofloxacin (H) 
Ciprofloxacm 
Moxifloxacin 

Chloramoherucol 
Tetracycline 
Minocycline 
Rifampin 
Fosfomycin (H) 
Fusidic acid 
Teicoplanin (H) 
Vancomycin (H) 
Sulfonamides 
Trimethoprim 
Trimethoprim/sulfamethoxazole 
(H) - AntimIcrobial agent for hospital use 

Disk Content I MIC Breakpoints 
I (mg/L) 
1 s R 

30 IU 54 >8 
30 I% 5 0,5 > 16 
50 P&t i 32 > 32 
IO pg 52 > 16 
30 M  <4 > 16 - 
30 pg 14 > 16 

200 M I 64 > 256 
5 I% 54 >8 

1.25+23.75 pg 5 2138 > 81152 

Zone Diameter 
Breakpoints 

(mm) 
S R 

122 ’ I i 16 
2 22 < 16 
> 20 < 15 
122 < 19 

Comments 

The activity ofpefloxacin, ofloxac:n, !evofloxacin and ciprofioxacin is similar 
against staphylococci. There is a cross-resistance to the fluoroquinolones and 
each drug is the representative for all of them. 

Interpretation valid for thiamphenicol. 
Interpretation valid for oxytetracycline and doxycychne. 

Interpretation valid for an intravenous route 

See the below mentioned note for the detectjon of S. aureus strains of decreased 
susceptibihty to glycopeptides. 
Interpretation valid for isolates from urmary tract only. 
Interpretation valid for Isolates from urinary tract only. 
Interpretation vahd for the other trimethoprim-sulfonamide combmations. 

Determination of the in vitro activity of glycopeptides against SrupI?yIococc~s uureus : clinical categorization of the strains of putative decreased susceptibihty. 

Introduction By o specrjic ,es, the decreased suscept~bd~ty IS suspected by the presence of at least one colony on Mueller-IImton 
The S  oweus strams wth a decreased suscepttbiltty to glycopeptldes (GISA, GRSA,  Hetero-VISA*) have been agar medmm (MH) contammg 5 mg/L of tetcoplanm, seeded by spreadmg 10 pl of a suspcnslon of 6 IO* CFUlml  
described for years. In France, this decreased suscepttbdlty concerns nearly only the shams stmultaneously reststant (McFarland 2) after incubation at 35-37°C and readmg at 24 and 48 hours It IS necessary to mclude a powwe 
to meth~cdbn and gentamtcm control (Staphylococcus eprdermrs CIP) and a negatwe control (Sfophylococcw ourmu ATCC 25923) m  each sales 

of tests. 
Suspicion criteria of reduced susceptibility to glycopeptides. 

Routmely, by the drsk d@ston I& when, 
- the inhibitIon zone dwmeter is <17mm around the disk of one of the two glycopeptldes, 
- the mhlbltton zone diameter around the tetcoplanm disk IS mfenor of at least 3 m m  to the one of vancomycm, 
- some colonies are present m  the mhlbltlon zone of one of the hvo glycopepttdes, 
- there is an mteractlon phenomenon (synergism or antagomsm) between one of the glycopepttdes and an 

oxacdlm dtsk at 5 pg 
Routmely. by the ouromoted methods when the shams are categorized I or R  to at least one of the glycopeptldes. 

(‘) this requires a populatlonal analysis which IS not routmely performed (see Chesneau, 0.. A. Morvan and N. El  
Solh - JAC, 2000,45,887-890 ). 

Remark : the bran-heart mfus~on agar (BHI agar) contammg 6 mg/L of teicoplamn and seeded by spreadmg 10 pl of 
a suspension of 10’ CFU/ml (MC Farland 0 5) does not enable to obtam results reproducible from one batch to the 
other. 

Categorization 

For the strams of putattve decreased susceptlblhty to glycopeptldes, only the determmatlon of the MIC‘ of 
vancomycm and of telcoplanm, m  the condmons described m  the yearly report (ddutlon m  Mueller Hmton agar 
medmm) allows the11 cbmcal categorization (S,I,R) accordmg to the above menhoned MIC breakpomts 
The MIC can also be determmcd by any techmque havmg shown for these antlmwxobml agents, tts cquwalence wth 

I the reference technique I 
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Table XI (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Enterococcus spp.. 

Antimicrobial Agent 

Erythromycin 

Lincomycin 
Clindamycin 
Pristinamycin 
Quinupristin/dalfopristm 
Levofloxacin 
Trovafloxacin 
Teicoplanin (H) 
Vancomycin (H) 
Trimethoprim/sulfamethoxazole 
Nitromrantoin 
(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

b-@-) (mm) 
S R s R 

! 5 !U <! >4 122 < 17 Interpretation valid for azithromycm, c!arithromycin, dirithromycrn and 
roxithromycin. 

15Pis 52 >8 221 < 17 Intrmsic resistance of E. faecds 
2 IU 52 >2 2 15 < 15 Intrmsic resistance of E. fueculis. 
15lJg 51 >2 122 < 19 Spectrum limited to E. faecium. 
I5 pg IO,5 >2 z 25 < 19 Spectrum limited to E. faeclum. 
5 M  il >4 L 20 < I5 
IOpg <I >2 > 20 < 17 
30 M  14 > 16 117 - If the zone size diameter is < I7 mm, determme MIC. 
30 pg 54 > 16 >I7 - If the zone size diameter is < I7 mm, determme MIC. 

I .25/23.75 pg 5 2138 > 8052 ? I6 < 10 
300 pg 5 32 > 128 ? 17 < 14 Interpretation valid for isolates from urinary tract only. 
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Table XII - Minimum inhibitory concentration and zone diameter interpretive standards for Streptococcuspneumoniue. 

Anttmicrobtal Agent 

Penicillin G  
Oxacilhn 
Amptcilhn 
Amoxictll in 
Cefuroxime 
Cefotaxime (H) 
Cethiaxone 
Cefepime (H) 
Cefpirome (H) 
Imipenem (H) 

(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

!wdL! (mm) 
s R s R 

5 0.06 > 1 - An acquired resistance to penicillin G  of pneumococci is crossed with all the 
5 Pg 50.06 - 226 - other j3-lactams. The susceptibility to penicillin G  is assessed with an 

5 0.5 >2 oxactllm disk 5 pg (OXA-5) according to the following criteria: 
5 0.5 >2 OXA- diameter 2 26 mm = strain susceptible to penicillin G  and 
SO.5 >2 subsequently to the other p-lactams. 
5 0.5 >2 OXA - 5 diameter < 26 mm = strain I or R to penicillin G. This test allows 
IO.5 >2 neither to differentiate the I strains (low level of resistance LLR) from the R 
5 0.5 >2 strains (high level of resistance HLR) to penicillin G, nor to evaluate the 
5 0.5 >2 crossed resistance level to the other p-lactams, depending on each p-lactam. 
IO.5 >2 The disk dtffusion test cannot be used to validly determine the in vitro activity 

of the j3-lactams on the strains OXA- < 26 mm. In case of severe infection, 
climcal failure or with any strain of decreased susceptibility (OXA-5~26 mm), 
determine the MIC of benzyl penicillin and of the P-lactams whose 
pharmacodynamic properties are compatible with a therapeutic efticiency: 
amoxtcillin, imipenem, cefuroxime, cefotaxime, ceftriaxone, cefepime, 
cefpirome. The critical concentrations given above are valid for a parenteral use 
and, temporarily, for the oral forms of amoxicill in and cefuroxime. 
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Table XII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Streptococcuspneumoniue. 

Antimicrobial Agent 

Streptomycin 
Kanamycin 
Sentamicm 

cm I,” -“- Pb 
1000 ug 
mo I% 

30 pg 
30 IU 
I5 IU 

( .nrorampnenicot 
fetracvcline 

I %ythromycin 

I , incomycin 
I ‘ristmamycin 

1 
I 
5 
I ,evofloxacin 5 PI? 
1 Trovafloxacin IO pg 
1 feicoplanin (H) 30 I% 
Vancomycin (H) I 30 pg 
(H) - Antimicrobial agent for hospital use 

frimethoprim/sulfamethoxazole 
:osfomycin (H) 
jparfloxacin 

I .25/23.15 pg 
50 pg 
5 Pi3 

Disk Content MIC Breakpoints 
(mg/L) 

R 
’ 500 
> 00 

> 500 

s 
L !4 
2 I4 
> I7 

> I6 
>8 
>4 

> 23 A 
> I9 - 
122 

>8 ?21 
>2 L 22 

> 8/152 
> 32 
>2 
>4 
>2 

> I6 
> I6 

> I6 - 
> I4 - 
?20 
? I7 
> 20 - 
> I7 
> I7 - 

Zone Diameter 
Breakpoints 

(mm) 
R 

< !2 
< 10 
< 11 

< I9 
< I7 
< 17 

< 17 

< IO 
< I4 
< I6 
< 15 
< 17 

Comments 

C!nlv high notencv disks of streptomycin (S), kanamycin (K) and 
geniami& (G) must be used for pneumococci, species intrinsically 
resistant at low level (LLR) to ammoglycosides. 
They enable to detect a high level acquired resistance (HLR) which abolishes 
the bactericidal synergistic effect of the concerned aminoglycoside m  
combination with penicillins. The other aminoglycosides remain usable tn 
combination. 
Results internretation : 
s LLR , KLLR and GLLR (0 1 D ; MIC 5 c): possible synergy with pemcil lms in 
case of susceptibility to the latter antimicrobial agents. 
SHLR: streptomycin cannot be used. 
KHLR: kanamycin, amtkacin et isepamicin cannot be used. 
For intermediate zone size diameter, the resistance level must be confirmed by 
agar dilution or broth dilution containing 500 ug/mL of S, K or G  
(HLR : CM1 > 500 udmL). 
the SHLR + KHLR ’ - combination is possible. 
Interpretation valid for thiamphenicol. 
Interpretation valid for oxytetracycline and doxycycline. 
Interpretation valid for azithromycin, clarithromycin, dirithromycin and 
roxithromycin. 
Interpretation valid for clindamycin. 
The disk diffusion test cannot be used to determine the in vitro activity of 
pristinamycin if 0 < 22 mm. 
Interpretation valid for the other trimethoprim-sulfonamide combmations 
Interpretation valid for intraveinous route. 

If the zone size diameter is < 17 mm, determine MIC. 
If the zone size diameter is < 17 mm, determine MIC. 
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Table XIII - Minimum inhibitory concentration and zone diameter interpretive standards for Streptococcus spp. (S. pneumoniue excepted). 

4nttmicrobial Agent Disk Content 

?enicillin G  
4mpicrllm 
4moxicill in 
3treptomycin 
(anamycm 
3entamicin 

i 
jpg(lOIU) 

lOI% 
25 pg 

5OO M 
IO00 pg 
5OO M 

MIC Breakpoints 
hit4 

S 
5 0.25 

14 
<4 L 

5 250 
5 250 
5 250 

R S 
> 16 ? 29 
> I6 > I9 
> I6 >21 

> 500 2 I4 
> 500 r 14 
> 500 > I7 

Zone Diameter 
Breakpoints 

(mm) 
R 

<8 
‘z 14 
< I4 
< I2 
< IO 
< II 

Comments 

lnterpretatton valtd tbr phenoxymethyl-pemcrlhn. 
Interpretation valid for bacampicil lm, metampiclll in, ptvampicillin. 

Only high potency disks of streptomycin (S), kanamycin (K) and 
gentamicin (G) must be used for streptococci, species intrinstcally 
resistant at low level (LLR) to aminoglycosides. 
They enable to detect a high level acquned resistance (HLR) which abolishes 
the bactericidal synergistic effect of the concerned ammoglycoside in 
combination with penicillins. The other aminoglycosides remain usable m  
combination. 
Results internretation : 
S LLR , KLLR and GLLR (0 2 D ; MIC < c): possible synergy with penictllins m  
case of susceptibility to the latter antimicrobial agents. 
SHLR: streptomycin cannot be used. 
K HLR: kanamycin, amikacm et tsepamicm cannot be used. 
For intermediate zone size diameter, the resistance level must be confirmed by 
agar dtlution or broth dilution containmg 500 pg/mL of S, K or G  (HLR : CM1 

;;f#$LR combmation is possible. 
H) - Antimicrobial agent for hospital use 
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Table XIII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Streptococcus spp. (S. pneumoniue excepted). 

Antimicrobial Agent 
Zone Diameter 

Disk Content MIC Breakpoints Breakpoints 
(mg/L) (mm) 

S R S R 
Chloramphenicol 30 pg 58 > 16 > 23 < 19 
Tetracycline 30 IU 14 >8 >_ 19 < 17 
Erythromycin 15 IU 51 >4 L 22 < 17 

Telrthromycin 
Lincomycin 
Clindamycin 
Pristinamycin 
Levofloxacin 

I I5 pg iI >2 L 22 < 19 
5 I.% 12 >4 > 17 1 cl5 

Trovafloxacin 
Teicoplanin (H) 
Vancomycin (H) 
Rifampin 
Trimethoprim/sulfamethoxazole 

10.,-g <I >2 > 20 < 17 - 
30 Pi3 54 > 16 217 - 
30 pg 14 > 16 217 - 
30 pg 14 > 16 > 19 < 14 

I .25/23 75 pg 5 2138 8/l 52 ? 16 < 10 

Comments 

Interpretation valid for thiamphenicol. 
Interpretation valid for oxytetracycline and doxycycline. 
Interpretation valid for azithromycin, clarithromycin, dirithromycin and 
roxithromycin. 

If the zone stze diameter is < 17 mm, determine MIC. 
If the zone size diameter is < 17 mm, determine MIC. 

Interpretation vahd for the other trimethoprim-sulfonamide combmations. 
(H) - Antimicrobial agent for hospital use 
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Table XIV - Minimum inhibitory concentration and zone diameter interpretive standards for Huemophilus injluenzae. 

Antimicrobial Agent 

Ampicill in 
Eephalotin (H) 
4moxiciIlin/clavulanic ac. 

“efotaxime (H) 
zeftriaxone 
P^h”....^I:..^ 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

(w4 (mm) 
S R S R 

2 Pi5 >I < 20 The p-lactamase production IS detected by means ofa mtrocetin-based test 
30 Pi% >8 -=z 17 right from the isolate and renders the strain resistant to ammo-, carboxy- and 

20/10 pg 5412 - >21 ureido- penicillins. The activity of these p-lactams is restored when they are 
combined with a P-lactamase Inhibitor. 
The detection of a decreased susceptibihty to p-lactams (p-lactamase non 
producmg ampicillin resistant strain) can be made with an ampicillin disk 2 ug 
(diameter < 20 mm) or, failing that, with a cefalotm disk 30 pg 
(diameter < I7 mm). Since some of these strains have a weak growth on HTM 
medium, a chocolate PolyViteX@ agar culture plate is then used. This low-level 
resistance to the aminopenicill ins is more pronounced for the first generation 
cephalosporms and imipenem. The third generation cephalosporins activity is 
only slightly altered. The clinical consequences of this resistance are unknown. 
Usable without interpretive standards as there is no climcal failure due to 
resistance mechanisms. 

2nr,r I /1 I .” I .17 I 10 I T-r---- ^.^._ -- ..-I:> c-- rL- -rL--r-l-- ^_.^ I:--- L GrraLyLrrur; I 3” 1” 1L ,‘i i ‘3 , 10 , l‘llClplCtall”Ll “all” I”, UK “LllCl tcrracyclmcs. 

(H) - Antimicrobial agent for hospital use 
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Table XIV (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for Haemophilus in/luentae. 

Antimicrobial Agent 

Trimethoprtm/sulfamethoxazole 
Chloramphenicol 
Rtfampin 
Kanamycin 
Gentamicin 
Macrolides 
Lincosamides 
Pristinamycin 

Ofloxacin 
Levofloxacin 
Ciprofloxacin 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

@x34 (mm) 
S R S R 

1.25123.75 pg i&5/9.5 > l/l9 ?24 - Cannot be tested with chocolate agar plate. Use HTM agar. 
30 pg 52 >4 > 28 < 24 
30 pg 52 >4 L 24 < 20 
30 IU 58 > 16 118 < 15 
15 pg 12 >4 ? 16 < 14 

The study of these molecules is not justified because H. injhnzae generally 
appears as intermediate to the macrolides with a cycle at 14 and 15 atoms and to 
pristmamycin, and resistant to the macrolides with a cycle at 16 atoms 
and to the lincosamides. 

5 I% 51 222 - 
5 Pf2 51 ?22 - 
5 pg il 222 - 
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Table XV - Minimum inhibitory concentration and zone diameter interpretive standards for Neisseria meningitidis. 

Antimicrobial Agent 

Peniciliin G  
Amoxicill in 
Oxacillin 
Oxacillin 

Cefotaxime (H) 
Ceftriaxone 
Chloramphenicol 
Rifampin 
(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

OW-1 (mm) 
s R S R 
^ A- 5 u.uo pi A decreased susceptibiiity to @-iactams can be routineiy detected with 

5 0.25 > 2 - an oxacillin disk (I pg or 5 pg) according to the following criteria: 
5 I% 218 - oxa 1 pg 1 I 1 mm or oxa 5 pg > I8 mm, p-lactam susceptible strain 
1 I% >I1 - oxa 1 ug < I I mm or oxa 5 ug < I8 mm, strain with a decreased susceptiblltty 

to penicillin G  and/or amoxicill in to be confirmed by agar dilution test. 
The high level resistance to p-lactams by p-lactamase production IS very 
seldom. It can be detected by means of a nitrocetin-based test. 

5 0.25 - 
5 0.25 - 

30 pg <2 >4 >30 - 
30 pg i 0.25 - 130 - For meningococcal prophylaxis 
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Table XVI - Minimum inhibitory concentration and zone diameter interpretive standards for Neisseriu gonorrhoeae. 

Antimlcroblal Agent 

Penicil!in G  
Amoxicill in 

Ceftriaxone 
Spectinomycin 
Chloramphenicol 
Tetracycline 

Erythromycin 
Nalidixic acid 
Ciprofloxacin 
Ofloxacin 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

(mg/L) (mm) 
S R s R 

5 0.06 >I The fi-lactamase production is detected by means of a nitrocefin-based test 
5 0.25 >2 right from the isolate and renders the strain reslstant to amino-, carboxy- and 

ureido-penicillins. The activity of these p-lactams IS restored when they are 
combined with a P-Iactamase Inhibitor. The detection of a decreased 
susceptibility to p-lactams can be routinely made by penicillin G  MIC 
determination and agar dilution test using chocolate PolyVlteX@ agar medium; 
if the E-test@ method IS used, seed by swabbing. 

SO.25 - 
100 pg 164 >64 > 20 -=z 20 

54 > I6 
30 Iu 51 >4 < I9 Interpretation valid for doxycycline and minocycline. 

A zone size diameter < I9 mm evokes a resistance due to tetM gene. 
51 >4 

30 I% < 25 The detection of a decreased susceptibility to fluoroquinolones can be made 
5 0.06 > 0.06 - by usmg a nalidixic acid disk (30 pg). If the zone size diameter IS less than 
SO.12 >0.12 - 25 mm, check MIC of ofloxacin or ciprofloxacin. 
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Table XVII - Minimum inhibitory concentration and zone diameter interpretive standards for Cumpylobac~er spp. 

Antimicrobial Agent 

Ampicill in 
Amoxlcill in/clavulanic ac. 
Cephalotin (H) 
Cefotaxime (H) 
Imipenem (H) 
Streptomycin 
Gentamicin 
Kanamycm 
Tobramycin 
Erythromycin 
Nalidixic acid 
Ciprofloxacin 
Tetracycline 
Chloramphenicol 
(H) - Antimicrobial agent for hospital use 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

bg/L) (mm) 
s R S R 

1Opg 54 > 16 > I9 < 14 See rule (I). 
2O/lO pg 5 412 > 1612 >2l < I4 See rule (I). 

30 Pi? 58 > 32 > 18 < I2 See rule (I). 
30 M  14 > 32 >21 < I5 See rule (I). 
IOpg <4 >8 > 22 < I7 See rule ( I ). 
IO IU 58 > I6 1 I5 < I3 See rule (I) and (2). 

I5 j.lg(lOIU) 54 >8 > I6 < I4 See rule (I) and (2). 
30 IU 58 > I6 1 I7 < I5 See rule (I) and (2). 
IOpg <4 >8 > I6 < I4 See rule (I) and (2). 
I5 IU il >4 122 < I7 See rule (I). lnterpretatlon valid for clarithromycin. 
30 PI? 58 > I6 >20 < I5 See rule (I). 
5 pg <I - >2 122 < I9 See rule (I). 

30 IU 14 >8 > I9 < I7 
30 jig 58 > I6 r23 < I9 

Rules for interpretive reading 
Note : accordmg to anttmwobtal agents, the correlation between MICs and zone diameters IS somettmes dtfftcult to establish. If the results obtamed by the disk dtffuslon test seem doubtful, determme MlCs by agar dllutlon method 01 
by any techmque havmg shown tts equwalence wth the reference techmque for these antlmvxobtal agents. 

(I) For Campylobocfer spp , no mhtbitlon zone diameter around P-lactam, ammoglycoside, macrobde or qutnolone disks evokes a high level reststance. 
(2) Takmg tnto account the mcubatton condttmns (anaerobtc or micro-aerophlhc), the zones of tnhlbltlon around ammoglycostde dtsks are always reduced 

Table XVIII - Minimum inhibitory concentration and zone diameter interpretive standards for Helicobacterpylori. 

Antimicrobial Agent 

Erythromycin 

Zone Diameter 
Disk Content MIC Breakpoints Breakpoints Comments 

OWL) (mm) 
S R S R 

I5 IU <I 24 122 < I7 Interpretation valid for clarithromycin. 

Supplemental note 

Testmg with erythromycm ts more appropriate to determme the suscepttbiltty to clantbromycm usmg the disk dlffuston test Susceptibtltty to amoxnllm ts best determmed usmg a MIC method Some 
Isolates have a decreased suscepttbtltty UI wlro to amoxnllm (CM&4 I mg/L), that does not preclude Its use for therapy. 
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Table XIX - Minimum inhibitory concentration and zone diameter interpretive standards for anaerobes. 

Antimtcrobial Agent 

Amoxictl!in 
Amoxicill in 

Amoxicill in/clavulanic ac. 
Ticarcillin (H) 
Ticarcill in/clavulamc ac. (H) 
Piperacillin (H) 
Piperacil l inAazobactam (H) 
lmipenem (H) 
Cefoxitin (H) 
Cefotetan (H) 
Cefotaxime fH) 
(H) - Anhmtcrobtal agent tor hospital use 

Disk Content 

25 k3 

20/10 pg 
75 M  

75110 pg 
75 MT 

75110 pg 
1opg 

30 pg 

MIC Breakpoints 
0x4 

s R 
<nc 

qr-p 

Zone Diameter 
Breakpoints Comments 

(mm) 
S R 

Interpretation valid for gram-negative anaerobes only. See m!es (!) and (2). 
L2l < 14 Interpretation valid for gram-positive anaerobes only. See rules (5). 

Interpretation valid for penicillin G  and ampicillin. 
> 21 < 14 -- _ - 
122 < 18 Against Bacteroidesfragilis, interpretation valid for piperacillin. 
L 22 < 18 
2 20 < 12 Against Bacteroides fragifis, interpretation valid for ticarcillin. 
221 < 14 
r 22 < 17 See rule (4) 

>21 < 15 See rule (5) 

Rules for interpretive reading 
Note : accordmg to antlmicrobtal agents, the correlatmn between MICs and zone dlameten IS somettmes dBicult to estabbsh and IS d&rent accordmg to speaes especially for fastldmos orgamsms If the results obtamed by the dab 
dlffwon test seem doubtfitl, determme MICs by agar ddutmn method or by any techmque havmg shown tts equwalence wtth the reference techmque for these anttmlcrobtal agents. 

(1) Among Fusoboctenum, O-lactamase productmn, detected by means of a nttrocetin-based test nght from the tsolate, renders the stram resistant to ammo-, carboxy- and urado-pemcdhns The actlwty of these p-lactams 1s restored 
when they are combined wtth a P-lactamase inhIbItor. 

(2) Among Prevofella , O-lactamase productton, detected by means of a mtrocefin-based test nght from the Isolate, renders the stram resistant to ammopemcdlms, first-generation cephalosporm, cefamandole, cefuroxlme oral third. 
generatton cephalosporins:The activity of these p-lactams IS restored when they are combined with a P-lactamase tnhibltor 

(3) Among Chrrtdtum butyncum, C  clostrrdroforme and C ramosum. D-lactamase productmn detected by means of a mtroceiin-based test nght from the isolate Only the B-lactamase of C butyrtcum IS InhIbIted, wth therapeutlc 
concentratmns, by fi-lactamase mhlbttors. 

(4) Imlpenem reststance 1s found m  France among Bacterordesfiagdrs (cabapenemase) or B  datosonrs. There IS a cross reswaoce for all O-lactams even if they are combmed with a B-lactamase mhlbltor 
(5) For Eacterotdes group/rogrlrs, Interpret I any S  result for thmi-generatmn cephalosponns. 
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Table XVIII (continued) - Minimum inhibitory concentration and zone diameter interpretive standards for anaerobes. 

AntImIcrobial Agent 

Chloramphenicol 
Clindamycin 

Spiramycin 
Pristinamycin 

Vancomycin 
Teicoplanin 

Ofloxacin 

Rifampin 
Metronidazole 

Vancomycin 
Kanamycin 
Cot&in 

Disk Content 

30 M  
2 1u 

100 I% 
15N 

30 M  
30 P!z 

5 I% 

30 M  
Tabs 16 pg 

5 M  
1000 J.lg 

1opg 

MIC Breakpoints 
(m/L) 

R 
> 16 
>2 

>4 
>2 

> 16 
> 16 

>4 

> 16 
> 16 

Zone Diameter 
Breakpoints 

(mm) 
Comments 

S 
~23 
> 15 

> 24 
>22 

R 
< 19 
< 15 

< 19 
< 19 

< 16 

< 14 
<21 

< 10 Aid to identification of gram-negative rods. See rule (7). 
< 10 Aid to identification of gram-negative rods. See rule (7). 
< 10 Aid to identification of gram-negative rods. See rule (7). 

Requires a full 48 hours incubation because they are false susceptible results 
after 24 hours. 
Valid for anaerobes from dental infections. 
Do not test against Bacteroides groupfragrlu. 

Interpretation valid for gram positive anaerobes. 
Interpretation valid for gram positive anaerobes. 

Only relevant against Peptostreptococcus and proplombacteria from bone or 
brain infections. 

Interpretation valid for omidazole See rule (6). 

Rules for interpretive reading (continued) 

(6) Metrontdazole Neosensttabs@ (Rosco) allow the suscepttbtbty testmg of thts anttmtcrobial agent by the disk dlffoston test. For suscepttble stmms, zone SE  diameters arc > 35 mm.  Among Closmdoun and gram-negative 
anaerobes, 5 nttro-tmtdazole reststance ts vet-y seldom. It must be confirmed by MIC detetmmation. Some strams appear false resistant If the anaerobIc condtttons are not perfect. Metromdazole high level resistance ts excepttonal 
In France, 2 to 3% of Bacrerordes groupjrogrlrs straw have a decreased suscepttbthty to 5 nitm-tmtdazole (MIC between 8 and 16 mg/L) 

(7) These three dtsks, with spectal contents, are an and to tdenttfication of gram-negattve rods: Bocrerordes groupfiagrhs are reststam to kanamycm. cobstm and vancomycm. Prevorello are reststant to kanamycm and vaocomycm. 
cobstm susceptlblbty varying accordmg to spectes; Porphyromonas are suscepttble to vancomycm and resistant to kanamycm and cobstin; Fusobacrenum arc susceptible to kanamycme and coltstto, resIstant to vaocomycto 

1 
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