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Invasive infections due to extended-spectrum-�-lactamase-producing Enterobacteria-
ceae (ESBL-E) are associated with considerable morbidity and mortality and excess

hospital costs (1–4). It is assumed that early identification of ESBL-E bacteremia may
lead to optimized treatment, contributing to better outcomes (5). The �-Lacta test
(Bio-Rad, Marnes-La-Coquette, France) is a chromogenic assay that can detect resis-
tance to third-generation cephalosporins associated with ESBL production in Entero-
bacteriaceae within 15 min (6). The test has been successfully used for direct detection
of ESBL-E in urine samples submitted for culture (7). This study evaluated the accuracy
of the �-Lacta test for rapid detection of Ambler class A ESBL-E from smudge plates
prepared from positive blood cultures.

The study was conducted at Sunnybrook Health Sciences Centre, a tertiary-care
hospital in Toronto, Canada, from August 2016 to July 2017. Blood cultures were
collected in Bactec Plus aerobic and anaerobic bottles incubated in the BD Bactec 9240
automated blood culture system (BD Diagnostic Systems, Sparks, MD). Blood cultures
that were flagged as positive with Gram-negative bacilli seen in microscopy were
included in the study. A 3-ml aliquot aspirated from the blood culture broth was
centrifuged, and the bacterial pellet was used to prepare a smudge plate on chocolate
agar, as previously described (8). Smudge plates were incubated at 35°C for 2 h, and the
resultant bacterial growth was used for organism identification with matrix-assisted
laser desorption ionization–time of flight mass spectrometry (MALDI-TOF MS) using the
Vitek-MS system (software v2.0; bioMérieux, Durham, NC) (8). If Escherichia coli or
Klebsiella species was identified by the MALDI-TOF MS, the smudge plate growth was
used for the �-Lacta test, done in accordance with the manufacturer’s instructions.
Standard laboratory procedures were used to subculture the positive blood cultures
and identify the organisms. Antimicrobial susceptibility testing, including determina-
tion of susceptibilities to ceftriaxone and ceftazidime, and confirmation of ESBLs
were done in accordance with CLSI guidelines (9). Results obtained with the �-Lacta
test from smudge plates were interpreted prior to and in a manner blind to
conventional test results. Specimens yielding polymicrobial growth were excluded
from the evaluation.

A total of 202 E. coli, 60 Klebsiella pneumoniae, and 7 Klebsiella oxytoca blood culture
isolates were included in this evaluation; 39 (19.3%) E. coli and 7 (10.4%) Klebsiella
isolates were confirmed as ESBL producing. All 46 ESBL-E isolates were positive by the
�-Lacta test (sensitivity, 100%; 95% confidence interval [CI], 92.3% to 100%) (Table 1).
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Five non-ESBL isolates (2 E. coli, 2 K. pneumoniae, and 1 K. oxytoca isolate) were positive
by the �-Lacta test (specificity, 97.8%; 95% CI, 94.9% to 99.3%); three of these isolates
were resistant to one or more third-generation cephalosporins and two isolates were
resistant to cefoxitin, suggesting that AmpC �-lactamase may have accounted for these
�-Lacta test results. None of the isolates negative by the �-Lacta test was resistant to
any of the third-generation cephalosporins tested, and there were no carbapenemase-
producing isolates.

Two previous evaluations of the �-Lacta test from positive blood cultures have been
reported (10, 11). One study, using growth from a 3-hour subculture, found that the
�-Lacta test detected 28 (84.8%) of 33 blood culture isolates resistant to third-
generation cephalosporins (10). Walewski and colleagues determined that the �-Lacta
test had 95.7% sensitivity and 100% specificity for identifying ESBL-E from blood
cultures after treating bacterial pellets from the blood culture broths with saponin
followed by two washes (11). Our evaluation was done in a setting of relatively low
rates of carbapenemase-producing organisms, and the assay may perform differently in
areas with higher prevalences of carbapenem resistance.

The procedures used in our evaluation of the �-Lacta test using smudge plates
prepared from positive blood cultures were technically simple and rapidly yielded
highly sensitive and specific results for detection of ESBL-producing E. coli and
Klebsiella spp. This protocol makes it possible to identify Gram-negative bacillus
blood culture isolates and to screen them for the presence of ESBLs within 2 to 3
h of the blood culture signaling as positive. The availability of these rapid results
may guide appropriate antimicrobial therapy in septic patients and thereby lead to
improved outcomes.

ACKNOWLEDGMENTS
�-Lacta test reagents for this evaluation were provided by Bio-Rad (Marnes-La-

Coquette, France), but the company had no influence on the study design, data
collection or evaluation, or manuscript preparation. All authors have no other conflicts
of interest.

REFERENCES
1. Lautenbach E, Patel JB, Bilker WB, Edelstein PH, Fishman NO. 2001.

Extended-spectrum �-lactamase-producing Escherichia coli and Kleb-
siella pneumoniae: risk factors for infection and impact of resistance on
outcomes. Clin Infect Dis 32:1162–1171. https://doi.org/10.1086/319757.

2. Pitout JDD, Laupland KB. 2008. Extended-spectrum �-lactamase-producing
Enterobacteriaceae: an emerging public-health concern. Lancet Infect Dis
8:159–166. https://doi.org/10.1016/S1473-3099(08)70041-0.

3. Schwaber MJ, Navon-Venezia S, Kaye KS, Ben-Ami R, Schwartz D, Carmeli
Y. 2006. Clinical and economic impact of bacteremia with extended-
spectrum �-lactamase-producing Enterobacteriaceae. Antimicrob Agents

Chemother 50:1257–1262. https://doi.org/10.1128/AAC.50.4.1257-1262
.2006.

4. Kang C-I, Kim S-H, Park WB, Lee K-D, Kim H-B, Kim E-C, Oh M-D, Choe K-W.
2004. Bloodstream infections due to extended-spectrum �-lactamase-
producing Escherichia coli and Klebsiella pneumoniae: risk factors for mor-
tality and treatment outcome, with special emphasis on antimicrobial ther-
apy. Antimicrob Agents Chemother 48:9574–9581. https://doi.org/10.1128/
AAC.48.12.4574-4581.2004.

5. Goodman KE, Lessler J, Cosgrove SE, Harris AD, Lautenbach E, Han JH,
Milstone AM, Massey CJ, Tamma PD. 2016. A clinical decision tree to

TABLE 1 Results of the �-Lacta test compared to conventional antimicrobial susceptibility
testing for detection of ESBL-producing E. coli and Klebsiella spp. using smudge plates
prepared from positive blood culture broths

Organism and ESBL result by
conventional testing

No. of strains with result by �-Lacta test

Negative Positive

Escherichia coli (n � 202)
Negative 161 2
Positive 0 39

Klebsiella spp. (n � 67)
Negative 57 3
Positive 0 7

Overall (n � 269)
Negative 218 5
Positive 0 46

Letter to the Editor Journal of Clinical Microbiology

December 2017 Volume 55 Issue 12 jcm.asm.org 3561

https://doi.org/10.1086/319757
https://doi.org/10.1016/S1473-3099(08)70041-0
https://doi.org/10.1128/AAC.50.4.1257-1262.2006
https://doi.org/10.1128/AAC.50.4.1257-1262.2006
https://doi.org/10.1128/AAC.48.12.4574-4581.2004
https://doi.org/10.1128/AAC.48.12.4574-4581.2004
http://jcm.asm.org


predict whether a bacteremic patient is infected with an extended-
spectrum �-lactamase-producing organism. Clin Infect Dis 63:896 –903.
https://doi.org/10.1093/cid/ciw425.

6. Renvoisé AI, Decré D, Amarsy-Guerle R, Huang TD, Jost C, Podglajen I,
Raskine L, Genel N, Bogaerts P, Jarlier V, Arlet G. 2013. Evaluation of
�-Lacta test, a rapid test detecting resistance to third-generation ceph-
alosporins in clinical strains of Enterobacteriaceae. J Clin Microbiol 51:
4012– 4017. https://doi.org/10.1128/JCM.01936-13.

7. Gallah S, Decré D, Genel N, Arlet G. 2014. The �-Lacta test for direct
detection of extended-spectrum �-lactamase-producing Enterobacteria-
ceae in urine. J Clin Microbiol 52:3792–3794. https://doi.org/10.1128/
JCM.01629-14.

8. Chen Y, Porter V, Mubareka S, Kotowich L, Simor AE. 2015. Rapid identifi-
cation of bacteria directly from positive blood cultures by use of a serum
separator tube, smudge plate preparation, and matrix-assisted laser desorp-

tion ionization–time of flight mass spectrometry. J Clin Microbiol 53:
3349–3352. https://doi.org/10.1128/JCM.01493-15.

9. Clinical and Laboratory Standards Institute. 2016. Performance standards
for antimicrobial susceptibility testing; 26th informational supplement.
CLSI M100-S26. Clinical and Laboratory Standards Institute, Wayne, PA.

10. Compain F, Bensekhri H, Rostane H, Mainardi J-L, Lavollay M. 2015.
�-Lacta test for rapid detection of Enterobacteriaceae resistant to third-
generation cephalosporins from positive blood cultures using briefly incu-
bated solid medium cultures. J Med Microbiol 64:1256–1259. https://doi
.org/10.1099/jmm.0.000157.

11. Walewski V, Podglajen I, Lefeuvre P, Dutasta F, Neuschwander A, Tilouche L,
Carbonelle E, Ferroni A. 2015. Early detection with the �-Lacta test of
extended-spectrum �-lactamase-producing Enterobacteriaceae in blood
cultures. Diagn Microbiol Infect Dis 83:216 –218. https://doi.org/10.1016/
j.diagmicrobio.2015.07.005.

Letter to the Editor Journal of Clinical Microbiology

December 2017 Volume 55 Issue 12 jcm.asm.org 3562

https://doi.org/10.1093/cid/ciw425
https://doi.org/10.1128/JCM.01936-13
https://doi.org/10.1128/JCM.01629-14
https://doi.org/10.1128/JCM.01629-14
https://doi.org/10.1128/JCM.01493-15
https://doi.org/10.1099/jmm.0.000157
https://doi.org/10.1099/jmm.0.000157
https://doi.org/10.1016/j.diagmicrobio.2015.07.005
https://doi.org/10.1016/j.diagmicrobio.2015.07.005
http://jcm.asm.org

	ACKNOWLEDGMENTS
	REFERENCES

