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Compiti del 
Microbiologo Clinico

fornire il risultato più accurato

allocando al meglio le (scarse) risorse
disponibili

scegliere il meglio al minor costo

Per raggiungerli: 

Ricognizione del mercato

Revisione della letteratura

Prove dirette





Partiamo dalla definizione …

The review reveals that various definitions have been used for the terms MDR and PDR A. 
baumannii and P. aeruginosa, a fact that causes confusion to researchers and clinicians. 
The authors believe that at least a widely accepted definition for PDR A. baumannii and P. 
aeruginosa should be uniformly used worldwide.



Risolviamo il problema …

Clin Microbiol Infect 2012; 18: 268–281







Results: In all studied A. baumannii strains, susceptibility to colistin was determined to be 100% with the 
disk diffusion, E-test, and broth microdilution methods. Results of the E-test and broth microdilution 
method, which are accepted as reference methods, were found to be 100% consistent with the results of the 
disk diffusion tests; no very major or major error was identified upon comparison of the tests. The sensitivity 
and the positive predictive value of the disk diffusion method were found to be 100%.
Conclusions: Colistin resistance in A. baumannii was not detected in our region, and disk diffusion method 
results are in accordance with those of E-test and broth microdilution methods.



a. Disk diffusion is an unreliable method to measure susceptibility to colistin. 
b. High error rates and low levels of reproducibility were observed in the disk diffusion 

test.
c. The colistin Etest, agar dilution, and the VITEK 2 showed a high level of agreement with 

the broth microdilution reference method.
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Since tigecycline is commonly used against infections with CR pathogens, reliable 
susceptibility results are important for therapeutic decisions. Our study underlines the 
shortcomings of automated and manual susceptibility testing methods, which may 
falsely restrict the available treatment options or lead to inappropriate antimicrobial 
therapy. Clinical laboratories should be aware of the interpretive problems. 
Confirmation of susceptibility results by a reference method is therefore 
recommended, particularly when tigecycline administration is deemed necessary.
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Other divalent cations may have similar effects on susceptibility test results, and 
because we did not use the same medium for the Etests and for the BMD, it is possible 
that differences in the concentrations of minerals other than manganese may partly 
explain the observed differences in MICs between these 2 methods. Further studies are 
needed to identify causal factors involved. Meanwhile, results of tigecycline 
susceptibility testing by Etest should be interpreted with caution.



Are E-test and Vitek2 good choices for tigecycline susceptibility 
testing when comparing broth microdilution for MDR and XDR 

Acinetobacter baumannii?

N. of isolates (%) M.I.C. (mg/L)

Sensible Resistant 50% 90%

BMD 95,2 4,8 0,25 1,00

Vitek2 63,0 37,0 1,00 8,00

E-test 10,7 89,3 2,00 16,00
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a. The double disk diffusion test using boronic acid could detect all kPc-positive isolates, but adjustment of 
disk distance was necessary for achieving such performance. 

b. The simulation of combined disks by our pre-diffusion technique detected all kPcpositive strains for all 3 
carbapenems when using boronic acid as inhibitor, clavulanic acid was less susceptible and specific as 
compared with boronic acid. 

c. The modified Hodge test using any carbapenem was clearly positive for all kPc-producing isolates. This 
test was negative for all kPc-negative strains when imipenem or meropenem were used, but 2/14 
isolates yielded a weak positive result when using ertapenem. 







Clinical Laboratory Standards Institute (CLSI) interpretative criteria using 2010 susceptibility 
breakpoints. 
Based on broth microdilution, 0%, 2.2%, and 97.8% of the KPC isolates were classified as 
susceptible, intermediate, and resistant to meropenem, respectively. 
Results from MicroScan demonstrated the most agreement with those from broth 
microdilution, with 95.6% agreement based on the MIC and 2.2% classified as minor errors, 
and no major or very major errors. 
Etest demonstrated 82.6% agreement with broth microdilution MICs, a very major error rate 
of 2.2%, and a minor error rate of 2.2%. 
Vitek 2 MIC agreement was 30.4%, with a 23.9% very major error rate and a 39.1% minor error 
rate. 
Sensititre demonstrated MIC agreement for 26.1% of isolates, with a 3% very major error rate 
and a 26.1% minor error rate. 



Ertapenem was a more sensitive indicator of KPC resistance than meropenem and imipenem
independently of the method used. 
Carbapenemase production could be confirmed with the modified Hodge test.



•All carbapenemase producers were detected with EUCAST disk diffusion breakpoints for 
ertapenem and meropenem, and four strains were susceptible to imipenem. 
•CLSI disk diffusion breakpoints characterized 18 (imipenem), 14 (meropenem) and three 
(ertapenem) isolates as susceptible. 
•When cards with a single carbapenem were used, detection failures with VITEK2 were four for 
imipenem, none for meropenem and one for ertapenem. 
•Cards containing all three carbapenems had one to two failures. 
•All carbapenemase producers were detected with the clinical EUCAST breakpoint for 
ertapenem. 
•EUCAST disk diffusion breakpoints for meropenem and ertapenem detected all carbapenemase 
producers. VITEK2 had between none and four failures in detecting carbapenemase producers, 
depending on the antibiotic card.

Clin Microbiol Infect 2011; 17: 668–674



Currently, the detection of putative carbapenemase production is based on an initial phenotypic screen for 
carbapenem resistance followed by the modified Hodge test (MHT) as a confirmatory test. 
However, the MHT is often difficult to interpret, is not specific for carbapenemase  activity due to KPC and there 
are reports of false-positive results with CTX-M-positive or AmpC-hyperproducing Enterobacteriaceae. 
Boronic acid compounds have also been evaluated for the differentiation of KPC-producing Enterobacteriaceae. 
In that respect, combined disc tests using carbapenems with and without phenylboronic acid (PBA) have been 
proposed as the most accurate phenotypic tests for detecting KPC production. 
When these disc tests are extended to include carbapenem discs with EDTA or both PBA and EDTA on the same 
plate, the production of metallo-b-lactamase (MBL) or both KPC and MBL, respectively, can also be accurately 
detected. 
They are very easy to perform and interpret, and may be applied from the first day of isolation of the suspected 
resistant  Enterobacteriaceae. 
They could effectively replace MHT for the convenient and early detection of KPC carbapenemases in regions 
where these enzymes are common.



K. pneumoniae CRE
(22 ceppi)

BMD Vitek E-test

ERTAPENEM 2 ceppi : 
Sensi >2  - Vitek <=0.5
1 ceppo : 
Sensi 0.25 - Vitek 1

MIC50 ≥2 ≥8

MIC90 ≥2 ≥8

MEROPENEM 2 ceppi :
Sensi 4-32   - Vitek <=0.25
2 ceppi :
Sensi 0.25-0.5 - Vitek >=16

MIC50 16 ≥16

MIC90 32 ≥16



K. pneumoniae CRE
(22 ceppi)

BMD Vitek E-test

GENTAMICINA

MIC50 4 2

MIC90 ≥16 8

AMIKACINA

MIC50 ≥64 ≥16

MIC90 ≥64 ≥16

TIGECICLINA

MIC50 0,5 2 1,5

MIC90 1 ≥8 3

COLISTINA

MIC50 ≤0,25 ≤0,5

MIC90 ≥4 ≥16



Aminoglycosides, when active in vitro, were associated with a significantly higher rate of 
microbiologic clearance of carbapenem-resistant K. pneumoniae in the urine compared to 
polymyxin B or tigecycline



We suggest that laboratories consider supplemental use of reference BMD or 
Etest for cefepime and meropenem for KPC-producing K. pneumoniae 
susceptibility testing, as Vitek 2 did not provide reliable results for these 
agents.



Stenotrophomonas maltophilia
EUCAST 2013

E’ sufficiente??



Stenotrophomonas maltophilia
CLSI 2013



Stenotrophomonas maltophilia

• Effetti collaterali
• Eventi avversi
 disturbi gastrointestinali (nausea, vomito, 

diarrea)
 discrasie ematiche (trombocitopenia, 

neutropenia, etc.)
 reazioni di ipersensibilità lieve (orticaria) o, 

più raramente, grave (sindrome di Stevens-
Johnson)

• Controindicazioni
 nei soggetti allergici a uno o a entrambi i 

componenti dell’associazione
 durante il primo trimestre di gravidanza per 

evitare il rischio teorico di teratogenesi 
(osservato su animali di laboratorio)

 nei soggetti con deficit di glucosio-6-fosfato 
deidrogenasi (favismo) per evitare fenomeni 
di anemia emolitica



Stenotrophomonas maltophilia:
le nostre resistenze 2012-2013

Sensibile Intermedio Resistente

Ceftazidime 0.5 99.5

Levofloxacina 19.9 15.5 64.6

Cotrimossazolo 94.7 5.3

Tigeciclina* 85.8 11.9 2.3

*BP EUCAST per Enterobacteriaceae:

S ≤1 ; R>2





Pseudomonas aeruginosa





Very major errors (false susceptible) were only

detected for ATM and FEP with DD and for 

IMP with three methods. Major errors (false 

resistant) were generally acceptable for all 

antibiotics except TZP. 

VITEK 2 yielded a high level of minor errors 

(trends toward false susceptibility), mainly with 

CAZ and FEP. 



Vitek2 (card AST-N022) 

showed the worst 

performance; the other 

three methods (Vitek2 

card AST-N026, Kirby-

Bauer and E-test)

performed comparably 

but never fulfilled the 

minimal standard 

proposed by FDA.



Unacceptable levels of error (minor, major, and very major) were detected, some with 

systematic biases toward false susceptibility (piperacillin-tazobactam and imipenem) and 

others toward false resistance (aztreonam, cefepime, and ceftazidime).



All systems tested exhibited a 

high, unacceptable level of very 

major (false-susceptible) errors 

for piperacillin/tazobactam (19 to 

27%). Major (false-resistant) error 

rates were generally acceptable (0 

to 3%), but minor error rates were 

elevated (8 to 32%) for cefepime 

(VITEK 2 and VITEK) and for 

aztreonam (all three systems), 

leading to consistent trends 

toward false resistance.







Concludendo…

… tante idee (forse), ma ben confuse (sicuramente) !!! 

Mi dispiace che FORSE vi ho IO aiutato a confondervele ancora di più …


