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- STRACT A study was under taken to know the occurrence of ESBL & Amp C f-lactamases producing strains and their

antimicrobial susceptibilities to guide therapy for urinary tract infection. 500 samples were collected from MSU & in
it, 150 showed significant growth of bacteria. E. coli 57% was the commonest organism isolated followed by Klebsiella 20%. The phenotypic
tests reveal 55% ,60% were found to be ESBL producer in E.coli & Klebsiella respectively. Amp C - lactamase producer was E. coli 12% ,
Klebsiella 23% . ESBL producing E. coli and Klebsiella spp showed 100 % sensitivity to Imipenam & Piperacillin-Tazobactum .And Amp C

p- Lactamase producing species shows 100% sensitivity to Imipenam .

INTRODUCTION

Urinary Tract Infections (UTIs) are one of the most common
bacterial infections  affecting approximately 150 million peo-
ple worldwide and the incidence in India is 50,000 million per-
sons per year!!! Recurrent infection occurring in 20 - 30 % of
the females results in high morbidity and mortality®®.More than
90% of acute UTI is caused by Escherichia coli and 10 - 20 %
by CONS especially Staphylococcus saphrophyticus®®*. Among
members of the Enterobacteriaceae family, resistance to B- lac-
tams has been reported to be associated with ESBL and Amp C
B- lactamase.

ESBL producing organisms hydrolyze oxyimino B- lactams like
Cefotaxime, Ceftriaxone, Ceftazidime and Monobactams but
have no effect on Carbapenems [5]. Plasmids responsible for
ESBL and Amp C B- lactamase production frequently carry
genes encoding resistance to other drugs also and therefore an-
tibiotic options in the treatment of B- lactamases producing or-
ganisms are extremely limited[6]. It is necessary to investigate
the prevalence of ESBL positive and Amp C - lactamase strains
in hospitals, so as to guide the clinician for better therapy. The
present study is under taken to find out the frequency of the
uropathogens, and ESBL , Amp C B- lactamase production in
order to facilitate effective management of UTIL

REVIEW OF LITERATURE

In 1995, Quantitative bacterial counting over 105 bacteria per
ml was regarded as significant bacteriuria by Kass concept[7].
Third generation Cephalosporins are most widelyprescribed &
because of their extensive use they also developed resistance to
many organismsespecially ESBL producing organism[8]. First
plasmid mediated p-lactamase TEM-1 was described in early
1960’s & isolated in Escherichia coli from a patient Temoniera
in Greece and the gene was named after him. Another com-
mon plasmid mediated B-lactamase found in Kiebsiella pneumo-
niae and Escherichia coli are SHV-1 (Sulph Hydryl in Variable). A
new B-lactamase, called SHV-2 was derived from a mutation in
the well-known SHV-1B-lactamase commonly found in Klebsiella
and as they lead to resistance of extended spectrum cephalo-
sporin they are called extended spectrum f-lactamases[9].

The B- Lactamase act by cleaving an amide bond of beta- lac-
tam ring to form an acyl-enzyme complex. Any B-lactam anti-
biotic may be inactivated by these enzymes[10]. B -lactamase
inhibitors structurally resemble B-lactam antibiotics which bind
to B-lactam antibiotics protecting the antibiotics from destruc-
tion.They have weak antibacterial activity but are potent inhibi-
tors of many B-lactamases. Three important B-lactamase inhibi-
tors are Clavulanic acid, Sulbactam and Tazobactam. Enzymes
capable of hydrolyzing major B-lactam antibiotics including
third generation Cephalosporins are called as extended spec-

trum beta- lactamases.!"!!

Detection methods of ESBL [1112]

a.E test:

E test ESBL strips have 2 gradients, on one end Ceftazidime and
on the opposite end Ceftazidime plus Clavulanic acid. MIC is
the point of intersection of the inhibition ellipse with the E-test
strip edge. Ratio of MICs of Ceftazidime and Ceftazidime Cla-
vulanic acid is > 8 indicates presence of ESBLs.

Detection of Amp C B-lactamase!"®

b. Amp C disc test (Black et al., 2005)

The test is based on the use of Tris - EDTA to permeabilize a
bacterial cell and release B-lactamases into the external environ-
ment. Amp C discs (i.e., filter paper disks containing Tris-EDTA)
were prepared in house by applying 20 pl of 1:1 mixture of saline
and 100 X Tris — EDTA to sterile filter paper discs allowing the
discs to dry and storing them at 2- 8 °C. The surface of a MHA
plate was inoculated with a lawn of Cefixitin- susceptible E. coli
ATCC 25922 according to the standard disc diffusion method.
Immediately prior to use, Amp C discs were rehydrated with 20
pl of saline and several colonies of each test organism were ap-
plied to a disc. A 30 pg Cefoxitin disc was placed on the inocu-
lated surface of the MHA. The inoculated Amp C disc was then
placed almost touching the antibiotic disc with the inoculated
side of the disc is in contact with the agar surface. Overnight in-
cubation at 35 °C in ambient air and plates were examined for
either a distortion, indicating no significant inactivation of Ce-
foxitin (positive result), or the absence of a distortion, indicating
significant inactivation of Cefoxitin (negative result).

Carbapenems are most effective and reliable as they are highly
resistant to the hydrolytic activity of all ESBLs due to the Trans 6
- hydroxy ethyl group. Alternatively p- lactam and p-lactamase
inhibitor combination may also be a further option to consid-
er!®sl,

MATERIALS AND METHODS

The present study was conducted at the Department of Microbi-
ology, Thanjavur Medical College Hospital. Ethical clearance was
obtained from the college ethical committee before the com-
mencement of the study & Informed consent was obtained from
all patients .

20 ml of midstream urine samples were collected in 50ml
wide mouth sterile container as per CLSI guidelines for urine
Groupl6-A2. Immediately after collection, the samples were la-
belled and transported to the laboratory and processed within
two hours[15]. After examined macroscopically for the presence
of colour and turbidity,wet mount preparation and Gram stain-
ing were done with one drop of uncentrifuged urine and then
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inoculation was done using a calibrated loop (0.001) in Nutri-
ent agar,Mac Conkey agar & Blood agar. After incubation for
24 hrs at 35-37°C, colonies were counted on each plate with the
help of hand lens. The number of colonies was multiplied by
1000 to determine the number of microorganism per ml in the
original specimen. More than 1, 00,000 CFU /ml is taken as Sig-
nificant bacteriuria [16]. The isolated colony was identified by
adopting the procedures of Gram staining, motility and routine
biochemical reactions.

Using E-test strip contains Ceftazidime gradient at one end and
Ceftazidime plus Clavulanate gradient on the opposite end
ESBL production was detected .Amp C B lactamase production
was detected by AmpC disc test The antimicrobial sensitivity
pattern for all the isolates were done in Muller Hinton Agar by
modified Kirby - Bauer disc diffusion method as per CLSI guide-
lines using antibiotic discs"".

RESULTS

Among the samples collected from 500 patients, 150 samples
shows culture positive. In it, the gram negative bacilli (GNB)
with 129 isolates (86.0%) was the major cause for UTI while
only 21 isolates were gram positive cocci (GPC). Among the 129
GNB, the Escherichia coli was 85 and klebsiella spp 30 & consti-
tuted 77 % of total isolates. ESBL production was found in Es-
cherichia coli 47 in Klebsiella spp 18& total 65( 56%). Amp C
B- lactamase production was for Escherichia coli 10 and Kleb-
siella spp 7 total 17( 15%) - Table I.

Antimicrobial susceptibility pattern of ESBL producer Amp C 8
Lactamase producer and non ESBL producer among isolated E.
coli and Klebsiella spp. were compared in -Table II.

The ESBL producer shows multiple drug resistance than the
non- ESBL producers. In case of E. coli, sensitivity of Gentamicin
is reduced from (71% to 21%). Amikacin shows (17%) reduction
in sensitivity. Sensitivity also reduced in Nalidixic acid (50 % to
9 %), Norfloxacin (43% to 9%),and Levofloxacin (96 % to 81%).
Whereas, in Klebsiella spp the highest resistance was found for
Gentamicin, sensitivity diminished from (80% to 17%). For Na-
lidixic acid (60 % to 22%), Norfloxacin (60% to 22%) and Cipro-
floxacin (60% to 50%).

The antimicrobial susceptibility of ESBL pproducing E. coli and
Klebsiella spp to Imipenem, Piperacillin-Tazobactum, Cefipime,
Cefoxitin, Cefeparazone-Sulbactum, Amikacin, Levofloxacin
and Nitrofurantoin were 100%/100%, 100%/94%, 91%/89%,
91%/89%, 91%/89%, 83/ 83%, 81/89% and 68/56% respectively
and for Amp C B- Lactamase producing E.coli & Klebsiella
spp are Imipenam (100%/100%), Cefipime (90%/71%), Levo-
floxacin(80%/86%), Amikacin (70%/86%) and Nitrofurantoin
(80%/71%).

DISCUSSION

E test revealed that out of 85 isolates of E. coli, 47 (55%) were
found to be ESBL producer, out of 30 isolates of Klebsiella, 18
(60%) were found to be ESBL producer.Whereas, lower occur-
rence of ESBL producer in urinary isolates of E. coli and Kleb-
siella was found to be 40 and 41 % respectively as reported by
Baby Padmini and Appalaraju, 2004 Coimbatore[18 ] .In the
present study, the prevalence of Amp C B- lactamase producer
was lesser among E. coli (12%) as compared to the 23% preva-
lence among Klebsiella. This is in accordance with the findings
of Shasikala et al., 2010))[14]from Tamil Nadu who had record-
ed lesser prevalence of Amp C f- lactamase in E. coli (9.9%) and
more among Klebsiella (31.1%). The ESBL producer shows multi-
ple drug resistance than the non- ESBL producers.

The present study revealed that the most effective antibiotic
against ESBL producing E. coli, and Klebsiella spp. in UTI are
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Imipenam,Piperacillin-Tazobactum ,Cefipime , Cefeperazone-
sulbactum , Cefoxitin , Amikacin , Levofloxacin and Nitrofuran-
toin. Baby Padmini and Appalaraju, (2004)18 and suggested
Imipenam (100%), Nitrofurantoin (89%) and Amikacin (86%)
is the drug of choice for ESBL producers which are similar to
this study.Study conducted in Kerala by (Shasikala et al., 2010)
showed Piperacillin-Tazobactum (96.8%), Cefeperazone-sulbac-
tum (92.2%), were sensitive to ESBL producers[14].

The antibiotic of choice for Amp C B- Lactamase producing E.
coli and Klebsiella spp in UTI are Imipenam (100/100%), Ce-
fipime (90%/71%), Amikacin (70%/86%), Levofloxacin (80%/86%)
and Nitrofurantoin ( 80%/71%). It is comparable with Bush,
K., Jacoby G[11] and they suggest carbapenam are more effec-
tive than cefipime. Screening for ESBL and Amp C B- Lactamase
production as a routine procedure in clinical laboratories gives
valuable information to the clinician in appropriate selection of
antibiotics.

CONCLUSION

Based on our study, we conclude that, there is a high preva-
lence rate of ESBL and Amp C B- Lactamase production seen
among uropathogenic E. coli and Klebsiella spp. Even though
all the isolates are 100% sensitive to Imepenam, it should be
kept in reserve as the second line of drug. Other drugs which
is most economic and orally effective like Nitrofurantoin and
Levofloxacin can be given to outpatients. Amikacin, Cefipime
and B lactamase inhibitors like Piperacillin-Tazobactum, Cefep-
erazone- Sulbatum can be given to inpatients. According to the
prevalence rate of the ESBL and Amp C B- Lactamase produc-
tion in a health care facility, institutional antibiotic policy can
be tailored to achieve superior therapeutic outcome and bring
about a reduction in healthcare costs. It also eliminates misuse
of conventional cephalosporin in a significant proportion of pa-
tients.

Plate 20. E test

Table I: Prevalence ESBL and Amp C f - lactamase

Amp C No

Organism ESBL B -lactamase | -lactamase

Total(%)

E. coli (n=85)  |47(55%) |10 (12%) 28(33%) 100

Klebsiella spp.

(n=30) 18(60%) |7 (23%)

5(17%) 100

Total (n = 115) |65(56%) |17(15%) 33(29%) 100
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Table II: Antimicrobial susceptibility pattern of ESBL producer Amp C  Lactamase producer and non ESBL producer among
isolated E. coli and Klebsiella spp.

Organism G AK A NF NA NX LE CN CA CPM  [AO I AC CFS PT

ESBL
producern | 10(21)[39(83) |00  |32(68)[4(9) [4(9) |38(81)|43(91) [9(19) |43(91)| 12(26) |47 (100) | 20 (42) | 43 (91) (ﬂ)o)
=47

ESBL non
producern |20 (71) | 28 (100)| 14 (50) | 26 (93)| 14 (50) | 12 (43) | 27 (96) | 27 (96) | 22 (79) | 27 (96) | 26 (93) | 28 (100) | 11 (39) | 20 (71) | 22 (79)
=28

Amp C P
Lactamase

producer n
=10

ESBL

producern | 3(17) [15(83) |00 | 10(56)|4(22) |4(22) |16(89)| 16(89) | 5(28) |16(89)|6(33) |18(100) |9 (50) |16 (89) |17 (94)
=18

2(20) [7(70) [0(0) [8(80)|2(20)|3(30)[8(80){0(0) |2(20)|9(90)|3(30) |10(100)|2(20)|2(20)|5(50)

E. coli

ESBL non
producer N =5

Amp C B
Lactamase
producer
n="7

4(80) |5(100) | 2(40) |4(80) |3(60) |3(60) |4(80) |5(100)|4(80) |5(100) |4 (80) |5(100) |2(40) |4(80) |3 (60)

3(43) |6(86) | 0(0) [5(71)]2(29) |2(29) |6(86) |0(0) |2(29) |5(71) |1(14) |7(100) |2(29) |3(43) |4(57)

Klebsiella spp

*. G-Gentamicin, AK-Amikacin, A-Ampicillin, N F-Nitrofurantoin, NA-Nalidixic acid, NX-Norfloxacin, LE-Levofloxacin, CN-Cefix-
itin, CA-Ceftazidime, CPM-Cefipime, AO-Aztreonam, I-Imipenam, AC- Amoxyclav, CFS-Cefeperazone-Sulbactum, PT- Piperacil-
lin-Tazobactum
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