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ABSTRACT

This study was designed to determine the distribution of bacterial strains isolated from patients with urinary tract infections
(UTI) at Sukrararj Tropical and Infectious Disease Hospital (STIDH) with special reference to ESBL, ABL and the co-existence
of the phenotype (ESBL and ABL in the population of different uropathogens. Urine samples from 500 patients suspected of
UTI were analyzed by conventional semi-quantitative culture technique. The antimicrobial susceptibility to various drugs was
studied by the Modified Kirby-Bauer disk diffusion method, by following the CISI guidelines. Confirmation of the extended
spectrum f-lactamase (ESBL) and AmpC [-lactamase production was done by the phenotypic confirmatory disc diffiision test
(PCDDT) and the AmpC disk test (ADT). Overall, the prevalence of ESBL and ABL and the co-existence of the phenotype
(ESBL and ABL) in urinary isolates were found to be 39.22%, 15.69% and 5.88%. The implementation of appropriate infection
control measures and the formulation of an antibiotic policy must be done, to prevent the spread of these strains.
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INTRODUCTION B-lactamases belong to the CMY, FOX, and DHA families.
The production of Beta-lactamases is an important mechanism Accurate prevalence data are scarce due to lack of testing,
of resistance to Beta-lactam antibiotics among gram negative but they appear to be less common than ESBLs.*

bacteria.! Extended-Spectrum-Beta-Lactamases (ESBLs) Antibiotic treatment is typically selected empirically,
are plasmid-mediated beta-lactamases of predominantly based on the patient clinical presentation, medical history
Bush class A, so far described only in gram negative bacilli. and local patterns of antibiotic susceptibility.’ In modern
ESBLs are mutants of TEM-1, TEM-2 and SHV-I1, that medical practice, newer antimicrobial drugs have been used
are capable of efficiently hydrolyzing penicillin, narrow extensively resulting in emergence and rapid dissemination
spectrum cephalosporins (e.g. cefotaxime, ceftazidine) and of resistant bacterial strains.® Hence this study was
monobactams (e.g aztreonam), but they do not hydrolyze conducted to determine the distribution of bacterial strains
cephamycin or carbapenems (imipenem, meropenem).? Beta- isolated from patients with urinary tract infections (UTI) at
Lactamase inhibitors such as clavulanic acid, sulbactam and Sukrarj Tropical and Infectious Disease Hospital (STIDH)
tazobactam generally inhibit ESBL producing strains. ESBL with special reference to ESBL, Amp C and co-existence of
producing isolates are most commonly found in Klebsiella ESBL and ABL production in Gram negative population of
spp, (predominantly Klebsiella pneumoniae) and E. coli.? different uropathogens.

AmpC B-lactamases preferentially hydrolyze narrow, broad,
and expanded-spectrum cephalosporins and cephamycins and MATERIALS AND METHODS

resist inhibition by clavulanate, sulbactam, and tazobactam. A total of 500 urine samples from patients suspected of
Many gram-negative bacilli produce a chromosomally UTI were collected and processed according to the standard
mediated AmpC which, when hyperproduced, may cause laboratory methods.

resistance to penicillins, aztreonam, cephamycins, and ESBL Screening and Confirmation

narrow-, broad-, and expanded-spectrum cephalosporins. The isolates were tested for their susceptibility to the third
Transmissible AmpC B-lactamases are referred as plasmid- generation cephalosporins (3GCs) ceftazidime (30 pg),
mediated AmpC B-lactamases. These enzymes have been cefotaxime (30 pg) and ceftriaxone (30 pg) by using the
detected in some isolates of Klebsiella spp., Salmonella standard disc diffusion method, as was recommended by the
spp., C. freundii, E. aerogenes, P. mirabilis, and E. coli CLSIL" If a zone diameter of < 22 mm for ceftazidime, <
and are typically associated with multidrug resistance. The 27 mm for cefotaxime and < 25 mm for ceftriaxone were
most commonly encountered plasmid-mediated AmpC recorded, the strain was considered to be “suspicious for
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ESBL production”. Only those isolates which were resistant
to one of the 3 GCs were selected for the study and they were
processed for the ESBL production.

Phenotypic confirmatory disc diffusion test (PCDDt): All
the strains which were screened out for the ESBL production
were subjected to confirmation by using the PCDDT, as
was recommended by the CLSI. In this test, ceftaxime (30
pg) discs alone and in combination with clavulanic acid
(cefotaxime + clavulanic Acid, 30/10 pg) discs, were applied
onto a plate of Mueller Hinton Agar (MHA) which was
inoculated with the test strain. An increase of > Smm in the
zone of inhibition of the combination discs in comparison
to that of the cefotaxime disc alone was considered to be a
marker for ESBL production.”?

AmpC screening and confirmation:

AmpC Screening Test

The susceptibility of the isolates to cefoxitin disc (30ug) was
determined by the standard Disc Diffusion method. Isolates
that yielded a cefoxitin zone diameter less than 18 mm
were tested for AmpC enzyme production by AmpC disk
test.3’9’]0’ll’]2

Confirmatory Test (AmpC Disk Test)

The cefoxitin (CX) (30ng) and cefoxitin/phenylboronic acid
(CX/BA) (30/400ng) was placed on the Mueller Hinton
agar (Hi-media, Mumbai) containing 0.5 McFarland turbid
test culture. After the incubation period of 16-18hours at
37°C, the isolates with inhibition zone difference of 5mm
between CX/BA and CX alone was considered as AmpC
producers. The boronic acid was prepared by dissolving the
120 mg of phenylboronic acid in 3 ml of dimethyl sulfoxide
(DMSO) and 3 ml of sterile distilled water was added to this
solution. Finally 20 pl of stock solution was dispensed on to
cefoxitin disc (30mcg). Discs were allowed to dry for 45-60
minutes and used immediately or stored in airtight vials with
desiccant at 4°C.'9!!

Data analysis

All the results were entered in the worksheet of SPSS
software (version 16.0).

RESULTS
Table 1: Distribution
negative isolates.

of ESBL production in gram

L. ESBL Type
Gram negative isolates ESBL producer | Non- ESBL producer
Escherichia coli 17/32 (53.13%)  |15/32 (46.87 %)
Klebsiella pneumonia 1/4 (25 %) 3(75 %)
Klebsiella oxytoca 0/2 (0 %) 2/2 (100 %)
Acinetobacter spp 0/5 (0 %) 5/5 (100 %)
Pseudomonas aeruginosa 1/3 (33.33 %) 2/3 (66.67 %)
Citrobacter freundii 0/1 (0%) 1/1 (100 %)
Citrobacter diversus 0/3 (0 %) 3/3 (100 %)
Proteus vulgaris 1/1 (100 %) 0(0 %)
Total 20/51 (39.22 %) 31/51 (60.78 %)

Out of 51 Gram negative isolates, 20 isolates (39.22 %)
were ESBL producers. The maximum ESBL activity was
seen in Proteus vulgaris (100 %), followed by Escherichia
coli (53.13 %), Pseudomonas aeruginosa (33.33 %) and
Klebsiella pneumoniae (25 %). No ESBL activity was
seen in Klebsiella oxytoca, Acinetobacter spp, Citrobacter
freundii and Citrobacter diversus.

Table 2: Distribution of AmpC beta-lactamase producer
in gram negative isolates.

AmpC Type
Gram negative isolates AmpC producer | Non-AmpC producer
Escherichia coli 8/32(25%)  |24/32 (75 %)
Klebsiella pneumonia 0/4 (0 %) 4/4 (100 %)
Klebsiella oxytoca 0/2(0 %) 2/2 (100 %)
Acinetobacter spp 0/5(0 %) 5/5 (100 %)
Pseudomonas aeruginosa |0 /3 (0 %) 3/3 (100 %)
Citrobacter freundii 0/1(0 %) 1/1 (100 %)
Citrobacter diversus 0/3 (0 %) 3/3 (100 %)
Proteus vulgaris 0/1(0 %) 1/1 (100 %)
Total 8/51 (15.69 %) | 43/51 (84.31 %)

Out of 51 Gram negative isolates, 8 isolates (15.69 %) were
Ampc beta lactamase producers. The maximum Ampc beta
lactamase production was found in Escherichia coli (25 %).
No Ampc beta lactamase production activity was found in
Klebsiella pneumoniae, Klebsiella oxytoca, Acinetobacter
spp, Pseudomonas Citrobacter  freundii,
Citrobacter diversus and Proteus vulgaris.

Table 3: Distribution of ESBL, ABL and co-existence of
ESBL and ABL production in Gram negative isolates

aeruginosa,

Bacterial isolates ESBL AmpC +§S:13;C
Escherechia coli 17/32 (53.13 %) (8/32(25%)  |3/32/(9.38 %)
Kiebsiella pneumonia 1/4 (25 %) 0/4 (0 %) 0/4(0 %)
Kiebsiella oxytoca 02 (0 %) 02 (0 %) 02 (0 %)
Acinetobacter spp. 0/5 (0 %) 0/5 (0 %) 0/5 (0 %)
Pseudomonas aeruginosa |1/3 (0 %) 03 (0 %) 0/3 (0 %)
Citrobacter freundii 0/1(0%) 0/1(0%) 0/1(0 %)
Citrobacter diversus 073 (0 %) 073 (0 %) 0/3 (0 %)
Proteus vulgaris 1/1 (100 %) 0/1 (0 %) 0/1(0 %)

Total 20/51 (39.22 %) | 8/51 (15.69 %) | 3/51 (5.88 %)

Out of 51 gram negative isolates, the distribution of ESBL,
Ampc-beta lactamase and co-existence of ESBL and AMPC
production was found to be 39.22 %, 15.69 % and 5.88 %
respectively.
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AMP: resistant, COT: Resistant, NX: sensitive, NIT:
sensitive, NA: sensitive, GEN: resistant, CTX: resistant,
ESBL: positive, ABL: positive. MDR: strain

= ‘/7\
\

Figure 1: showing ESBL (positive), ABL (positive) and
MDR

DISCUSSION

The B-lactam antibiotics are the most widely used agents and
resistance to them is reported from all over the world. The
most important mechanism of resistance to these B-lactam
antibiotics is the production of an enzyme B-lactamase, which
destroys the B-lactam ring of the B-lactam antibiotics.'*

The occurrence of ESBL producers among the gram negative
bacilli in the current study was 39.22% (20/51), while 100
% Proteus mirabilis, 53.13 % E. coli, 25 % Klebsiella
pneumoniae, and 33.33% Pseudomonas aeruginosa were
found to elaborate ESBLs. The result of prevalence of ESBL
producing gram negative bacteria were in contrast with
study done by Singhal et al."? (64 %) and Dalela et al.(66.9
%). The ESBL production in Pseudomonas aeruginosa is
less (33.33%) as compared to that in other gram negative
bacilli, because their resistance mechanism is mediated
by the production of metallo beta-lactamase, lack of drug
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penetration due to mutations in the porins or loss of certain
outer membrane proteins and an efflux pump.®

In this study, ABL production was seen in 15.69 % (8/51)
of total gram negative isolates. All ABL producers were E.
coli. Similar finding was seen in the study done by Laghawe
et al.,”* (15.97%), Bareja et al., 2013 (15.3%), and Yusuf,
Haruna,® (11.3%). The prevalence of ABL production was
observed in study a done by Singhal et al'* (36%) and
Sridhar Rao, Leelakrishna, (50%).'

Recently, the co-existence of both ABL and ESBL in some
gram negative bacilli has also been reported. This could
be because plasmid mediated ABL has been disseminated
among the Enterobacteriaceae, sometimes in combination
with ESBL. Such strains may give false negative tests in the
detection of ESBL.?

In the present study co-existence of the phenotypes of both
the ABL and the ESBL producers was 5.88 % (3/51) and such
a co-existence was observed among the E. coli isolates only.
Similar, finding were observed in study done by Sridhar Rao,
Leelakrishna,'* 8%, Sasirekha et al.,'® 6.2 % Yusuf, Haruna,’
6.04 %, and Dalela et al., 3.5 %. Overall, in this study, the
prevalence of ESBL and ABL and the coexistence of the
phenotype (ESBL + ABL) in the urinary isolates was found
to be 39.22%, 15.69% and 5.88%.

CONCLUSION

Antibiotic resistance is a global problem. It is now generally
considered as public health issue and has significant
implication in health sector. Resistance to antimicrobial
drugs is causing increasing morbidity and mortality due to
infectious diseases. The problem of the bacterial resistance
to antimicrobial drugs is more troublesome in developing
countries like Nepal.
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