Volume :1|Issue: 4| Sep 2012 « ISSN No 2277 - 8179 Research Paper

Detection Of Beta Lactamase And Antibiotic
Susceptibility Pattern Of Staphylococci Isolated
From Various Clinical Samples In Tertiary Care

Hospital, Jamnagar, Gujarat.

Medical Science

KEYWORDS : Staphylococci, Beta
lactamase, antimicrobial resistance.

Dr. Beena P. Jagad M.B.B.S, MD. Microbiology, Department of Microbiology, M. P. Shah Medical college,
Gurugobindsingh Hospital, Jamnagar, Gujarat

Dr. Mala Sinha M.B.B.S, MD. Microbiology, Department of Microbiology, M. P. Shah Medical college,
Gurugobindsingh Hospital, Jamnagar, Gujarat

Dr. Hitesh Shingala M.B.B.S, MD. Microbiology, Department of Microbiology, M. P. Shah Medical college,
Gurugobindsingh Hospital, Jamnagar, Gujarat

Dr. Amit Vakanee M.B.B.S, DCP, Department of Microbiology, M. P. Shah Medical college, Gurugob-
indsingh Hospital, Jamnagar, Gujarat

ABSTRACT

Since the discovery of penicillin, beta-lactam antibiotics are among the most widely prescribed antibiotics.

Resistance to beta-lactams is a common problem now a days and most common mechanism being the produc-
tion of betalactamase enzyme. It was first detected in staphylococci in 1944. It has narrow spectrum of activity aimed mainly at
penicillin, so also known as penicillinase. In this study various clinical samples are plated on nutrient and blood agar plates. Staphy-
lococci were identified on basis of gram positive cocci that gives positive catalase test and further identification in to S.aureus and
CONS is done with coagulase test. Production of betalactamase enzyme in these isolates was detected by cefinase disc (chromogenic
cephalosporin method). Out of total 150 staphylococcal isolates, 114 (76%) showed the production of betalactamase enzyme. These
isolates were subjected to amtimicrobial susceptibility testing with various drugs including cefoxitin. Antibiogram results showed
that betalactamase positive isolates were more resistant to various groups of antimicrobials than betalactamase negative isolates.

1) INTRODUCTION

Staphylococci are ubiquitous and amongst them s.aureus is the
most important human pathogen. It is a leading cause of nosoco-
mial infection and death in hospitals. Since the discovery of penicil-
lin, betalactam antibiotics are important component of empirical
therapy and are among the most widely prescribed antibiotics5.
Penicillin was the drug of choice for staphylococcal infections, but
soon resistant strains begans to emerge. These resistant strains
were capable of producing penicillinase (betalactamase) enzyme,
which opens the beta-lactam ring and inactivate the drug. It is the
most common mechanism of resistance to betalactam drugsé.
Betalactamase of gram positive bacteria are extracellular, while
that of gram negative bacteria are intracellular in periplasmic
space. Genes that encodes betalactamase can be located on bac-
terial chromosomes, plasmid or transposable elements6. Beta-
lactamase gene in staphylococci is typically located on plasmid.
Staphylococcal betalactamase are molecular class A(according
to ambler classification), placed in Bush’s group 2a(according to
Bush-jacoby-medeiros functional classification). Betalactamase
produced by staphylococci have been stable over several decades
and have activity only against penicillin while betalactamase pro-
duced by gram negative bacilli have broaden their spectrum of ac-
tivity against many of newly developed betalactam antibiotics and
known as Extended Spectrum betalactamase(ESBLs)6. Resistant
strains of staphylococci are increasingly being associated with hos-
pital infections. Failure to indentify these strains leads to serious
therapeutic failure.

MATERIAL AND METHOD

This study was conducted in the department of Microbiology, Gu-
rugobindsingh hospital, Jamnagar, during June 2009 to December
2009. Various clinical samples received in the department were
tested to isolate staphylococci.

Specimen collection, culturing and identification :

Various clinical samples like urine, pus, blood, sputum, throat swab,
vaginal swab, endotrecheal secretions were taken with aseptic pre-
cautions. Samples were inoculated on nutrient agar and blood agar.
Nutrient agar is incubated aerobically, while Blood agar is incubat-
ed under 5-10% CO2 in candle jar at 37°C for 24 hrs. Next day, nu-
trient agar shows large(2-4mm), circular, convex, smooth and eas-
ily emulsifiable colonies. Most strains of S.aureus produce golden
yellow pigments while some coagulase negative strains produce

white or lemon yellow pigments. On blood agar most strain are
hemolytic though some may be nonhemolytic. Gram stain is per-
formed from colonies. Staphylococci appear as gram positive cocci
in clusters. Further biochemical tests shows that staphylococci are
nonmotile and gives positive catalase reaction. Coagulase positive
isolates are taken as S.aureus and negative isolates as CONS (coagu-
lase negative staphylococci).

Antibiotic susceptibility testing

Antimicrobial susceptibility of these isolates was determined by
KIRBY-BAUER disc diffusion method. Following antimicrobial
agents were used (table-1). Result of antibiogram study was noted
according to standard zone of inhibition.

Table-1
Antimicrobial Disc content
Amikacin 30 pug
Gentamycin 10 pg
Roxithromycin 15 ug
Erythromycin 15 ug
Azithromycin 15 ug
Clarithomycin 15 pg
Cefotaxime 30 ug
Cefuroxime 30 pug
Cefoperazone 75 ug
Cefadroxil 30 pug
Cefaclor 30 pug
Cotrimoxazole 30 pug
Penicillin 10 units
Ampicillin 10 pug
Augmentin 20 g
Ciprofloxacin 5ug
Cefoxitin 1ug

Detection of betalactamase enzyme

Menifestation of this enzyme as a resistant mechanism is some-
times difficult to demonstrate in vitro. Enzyme must be induced
by exposure to oxacillin before testing2. Cefinase disc (paper disc
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impregninated with chromogenic cephalosporine, nitrocefine) was
used to detect betalactamase enzyme, as it is very rapid and most
convenient method7. Moisten the disc. Bacterial growth was taken
from the periphery of the zone of inhibition around the oxacillin
disc by sterile loop or applicator stick and smeared on to a cefinase
disc surface. Development of red color indicates positive reaction
(as shown in figure below) i.e. production of betalactamase by test

strain.

(negative test) (positive test)

RESULT AND ANALYSIS

Out of total 150 isolates of staphylococci, 114 (76%) showed the
production of betalactamase enzyme and out of these 114, 64
(56.14%) were S.aureus and 50 (43.86%) were CONS. A positive
betalactamase test means that the organism is resistant to penicil-
lin, ampicillin, amoxicillin, carbenicillin, mezlocillin and piperacil-
lin, but a negative reaction does not always mean that the organ-
ism is susceptible to above mentioned agents because bacteria
have multiple other mechanisms of resistance2. Maximum beta-
lactamase positive isolates were from blood (45.61%) and pus
(42.11%). Maximum no. of positive isolates were from paediatrics
(38.60%) and surgery (36.84%) ward. These isolates were subject-
ed to susceptibility testing with cefoxitin (better indicator of me-
thicillin resistance than oxacillin)1. Out of 114 betalactamase posi-
tive strains, 83 (72.81%) were methicillin resistant while out of 36
betalactamase negative isolates only 12 (33.33%) were methicillin
resistant. Comparison of antimicrobial susceptibility in betalacta-
mase positive and negative isolates is shown in table-2.

Table-2
% of sensitive 0 s .
Antibiotics %E{gicrtl:rglas e i{? Efli}%?;:ﬁggeﬁrmm
positive isolates negative isolates
Amikacin 37.14% 73.33%
Ciprofloxacin 14.29% 46.66%
Roxithromycin 22.86% 60.00%
Gentamycin 17.14% 53.33%
Clarithromycin 28.95% 72.22%
Cefotaxime 22.81% 66.67%
Cefuroxime 31.58% 69.44%
Cefoperazone 53.50% 80.55%
Cefadroxil 19.30% 66.67%
Cefaclor 9.09% 61.90%
Cotrimoxazole 20.45% 61.90%
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Erythromycin 18.18% 66.67%
Penicillin 00% 52.38%
Ampicillin 4.54% 61.90%
Azythromycin 36.84% 72.22%
Augmentin 18.00% 66.67%
Cefoxitin* 27.19% 66.67%

*tested for detection of methicillin resistance.

As shown in table-2 susceptibility to various antimicrobials is less
in betalactamase positive isolates whereas it increases by 40-50%
in betalactamase negative isolates. Methicillin resistance is much
higher in betalactamase positive isolates than in negative isolates.
Out of total 150 isolates of staphylococci, 27 (18%) were resistant
to all above mention drug. Out of these 27 MDR isolates, 26 (96.3%)
were from betalactamase positive isolates while only 1 (3.7%) is
from betalactamase negative isolates. So, multidrug resistance is
more common in betalactamase positive isolates.

DISCUSSION

The penicillinase was first reported in staphylococci in 1944, and
by 1950, 80% of S.aureus showed resistance to benzyl penicillin8.
The present study shows that 76% staphylococci produces betalac-
tamase enzyme, which was comparable with the study of George
et al (85%)4, Shible et al (75%)9, Ekrem methem (83.9%)3. In
the present study betalactamase production is more common in
s.aureus as compared to CONS. Maximum no. of positive isolates
were from pus and blood samples and from pediatric and surgery
ward. Methicillin resistance is also more common in betalactamase
positive isolates (72.81%) than in negative (33.33%). Aminoglyco-
sides, cephalosporines and macrolid group of antibiotics are more
commonly used for treating staphylococcal infections. In our study
betalactamase positive isolates are more susceptible to cefopera-
zone (53.50%), amikacin (37.14%), and azithromycin (36.84%) as
compared to other drugs of similar group. The susceptibility pat-
tern to these drugs is similar but percentage of sensitive strains are
drastically increase in betalactamase negative isolates i.e. strains
susceptible to cefoperazone is 80.55%, to amikacin is 73.33% and
to azithromycin is 72.22%. Multidrug resistance is also more com-
mon in betalactamase positive isolates (96.3%) as compared to
betalactamase negative (3.7%) isolates.

CONCLUSION

Each laboratory must adopt tests to detect resistant strains. A
positive betalactamase test means that the organism is resistant
to penicillin, ampicillin, amoxicillin, carbenicillin, mezlocillin and
piperacillin, but a negative reaction does not always mean that the
organism is susceptible to above mentioned agents because bacte-
ria have multiple other mechanisms of resistance2. Betalactamase
(penicillinase) produced by staphylococci have been stable over
several decades and have narrow spectrum of activity aimed main-
ly at penicillin, so betalactamse detection tests determines whether
narrow spectrum betalactam agents (e.g. penicillin, ampicillin) can
be used to treat staphylococcal infections or not. Clavulinic acid in-
activates staphylococcal betalactamase and a combination of amox-
icillin plus clavulinic acid (co-amoxyclav) has a place in therapy.
Penicillinase Resistant Penicillins(PRPs) like oxacillin, methicillin
are also used to treat infections caused by betalactamase produc-
ing staphylococci. Resistance to other group of antibiotics is also
much more common in betalactamase positive isolates, so formula-
tions of appropriate hospital antibiotic policy and taking adequate
precautionary measures to prevent spread of resistant strains in
hospital environment is must for every hospital.
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