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Imipenem Resistant Metallo β Lactamse Producing Pseudomonas aeruginosa
Dear Editor,
Pseudomonas aeruginosa, an important nosocomial
pathogen is difÞcult to treat because of high antimicrobial
resistance.[1] The common form of resistance is mediated by
lack of drug penetration and / or carbapenem hydrolyzing
ß-lactamases.[2] Detection of metallo ß lactamase (MBL)producing P. aeruginosa is crucial for the optimal treatment
of patients. The present study was undertaken to study
Imipenem resistant P. aeruginosa for MBL production.
Seventy six Pseudomonas aeruginosa isolates were
obtained from various types of specimens (38 respiratory
secretions, 10 body ßuids, 10 pus swabs, 8 catheter tips,
5 catheterized urine samples and 5 - blood culture) over a
one year period from October 2006 to September 2007.
Isolates were identiÞed by standard laboratory techniques
and antibiotic sensitivity was performed on Mueller Hinton
Agar plates by Kirby Bauer disc diffusion method using
commercially available discs (Hi Media) according to
CLSI guidelines.[3] Disc approximation test was used to
detect MBL production - the zone size difference between
imipenem alone and imipenem+EDTA being ≥ 7 mm. P.
aeruginosa ATCC 27853 was used as a negative control.
In this study 11 out of 76 (14.47%) strains were
resistant to imipenem. Of these 11 strains, 8 (10.53%) were
found positive for MBL production. Strains producing
metallo beta lactamase were 100% sensitive to colistin,
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81% to piperacillin/ tazobactam and 54% to gatißoxacin.
Thus, MBL production was observed in multiresistant P.
aeruginosa which were imipenem resistant.
EDTA impregnated imipenem discs can be easily
used and are inexpensive for primary screening for
multi drug resistant P. aeruginosa isolates. Sensitivity to
Colistin represents the best treatment option for metallo
betalactamase producing P. aeruginosa.
References
1.

2.

3.

Poirel L, Nordmann P. Acquired carbapenem-hydrolyzing
beta-lactamases and their genetic support. Curr Pharma
Biotech 2002;3:117-27.
Hemalatha V, Sekar U, Vijaylakshmi K. Detection of Metallo
betalactamase producing Pseudomonas aeruginosa in
hospitalized patients. Indian J Med Res 2005;122:148-52.
Clinical Laboratory Standards Institute. Performance
Standards for Antimicrobial Disk Susceptibility Tests; 9th ed.
Vol.26 2006. p. M2-A9.

B Chacko, *A Varaiya, B Dedhia
Department of Microbiology, Dr. L.H. Hiranandani Hospital,
Powai, Mumbai - 400 076, Maharashtra, India
*Corresponding author( email: <amivaraiya@yahoo.com>)
Received: 09-01-08
Accepted: 01-02-08

Methicillin

Dear Editor,
Methicillin resistant Staphylococcus aureus (MRSA) is
an important nosocomial pathogen worldwide. It can also
cause community acquired infections. Early diagnosis of
MRSA infection is important to start correct treatment. The
MRSA clinical isolates can be grouped into four phenotypic
expression classes by population analysis proÞle.[1] In the
heterogeneous phenotypes only a small proportion of the
cells express resistance at high level whereas the majority are
susceptible. The occurrence of heterogeneous resistance among
MRSA contributes to their misidentiÞcation. The objective
of the present study was to analyse methicillin resistance in
nosocomial S. aureus by population analysis proÞle.
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A total of 210 strains of S. aureus isolated from
clinical specimen were used in the study. The isolation and
identiÞcation of S. aureus was performed at the Department
of Microbiology, Kasturba Medical College, Mangalore.
MRSA was identiÞed by disk diffusion, agar screen and
agar dilution method.[2-4] For disk diffusion, lawn culture
of bacteria was prepared on Mueller-Hinton agar, 1 µg
oxacillin disk was applied and the results were read after
24 hours incubation at 35°C. In agar screen method,
bacteria were grown in nutrient broth at 37°C for 24 hours
and bacterial cultures (100 µL ) were spot inoculated on
Mueller-Hinton agar supplemented with 4% NaCl and
oxacillin 6 µg/mL. Resistance was conÞrmed by the growth
of bacteria after incubation at 37°C for 24 hours. Minimum
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In MRSA class 1 phenotype, majority of the bacteria
are methicillin sensitive (MIC 1.5-3µg/mL) and minority
(10-8-10-6) have higher MIC values (50-100 µg/mL). In
class 2 phenotype, only 10-5-10-4 cells have higher MIC
values(200-400µg/mL). MRSA classes 3 and 4 show
homogeneous resistance with methicillin MIC usually >400
µg/mL. In the present study three isolates showed oxacillin
MIC 512 µg/mL. The PAP could show heterogeneous
methicillin/oxacillin resistance in 40 isolates. PAP of one
strain of S. aureus is shown in the Þgure.
[3]

Figure: Population analysis proÞle of one strain of MRSA showing
number of colonies on Mueller-Hinton agar plate with different
concentrations of oxacillin

inhibitory concentration (MIC) of oxacillin to S. aureus
was determined by agar dilution method. S. aureus strains
with MIC of oxacillin ≥4 µg/mL were considered MRSA[3,4]
Population analysis proÞle (PAP) was determined using
standard method.[11] Overnight bacterial broth cultures
(bacterial concentration 109-1010 cfu/mL) were plated at
different dilutions on Mueller-Hinton agar containing
different concentrations (0.125-512 µg/mL) of oxacillin and
on oxacillin free medium (growth control). The plates were
incubated at 37°C for 48 hours and the number of colonies
on each plate was counted.
Of 210 isolates of S. aureus, 69(33%) were MRSA
by agar screen method and 59(28%) by disk diffusion
technique. This is indicative of the superiority of agar
screen method for the detection of MRSA. The MICs of
oxacillin to S. aureus. were 0.125, 0.25, 0.5, 2, 4, 8, 16, 32,
64, 128, 256 and 512 μg/mL in 53, 38, 27, 23, 18, 4, 3, 17,
19, 4, 1 and 3 strains respectively. The present study clearly
showed the unreliability of disk diffusion technique to detect
MRSA. NaCl and low temperature (35°C) usually favour
the expression of chromosomally mediated heterogeneous
methicillin resistance in S. aureus.[1,5] The use of higher
bacterial density and presence of NaCl in the medium may
help in better detection of MRSA by agar screen method.
MRSA clinical isolates can be divided into four phenotypic
expression classes (1-4) by population analysis proÞle.

The PAP of MRSA strains showed that heterogeneous
oxacillin/methicillin resistance that occurs may not be
detected if one uses the routine disk diffusion test. This will
result in an error (characterization of resistant isolates as
susceptible) while reporting. The agar screen and dilution
methods should be used for the reliable detection of MRSA.
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Prolonged Fever in HIV Disease due to Salmonella enetritidis
Dear Editor,
Non typhoidal salmonellosis (NTS) is on the rise
in many countries. Most common causes of NTS are
Salmonella enterica serovars Typhimurium, Enterica,

Newport and Heidelberg and typically present as self
limiting gastroenteritis. However, in immunocompromised
individuals and children, complications like bacteremia and
focal metastatic infections can ensue. Antibiotic resistance is
also of concern in many countries where multidrug resistant
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