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ABSTRACT

KEYWORDS

Antibiotic resistant mutants producing extendedspectrum beta-|actamase
(ESBL) have emerged among Escherichia coli and Klebsiella pneumoniae.
This study was done to determine the frequency of ESBL-producing E
coli and K pneumoniae species isolated from urine samples of our pa-
tients. A study was conducted on (180) urineisolates (90) E coli and (22)
K.pneumoniae) in the laboratory. Microbial sensitivity tests were done on
Mueller-Hinton agar plates with disk diffusion method. Broad-spectrum
resistance was defined as resistance to ampicillin or cephalothin; ESBL
resistance, asresistance of these bacteriato one of ceftriaxone, ceftazidime,
or ceftizoxime; and MDR-ESBL; as resistance to (Ampicillin,
Amikacin,Ciprofloxacin) of thefollowing antibiotic groups: trimethoprim-
sulfamethoxazol e, aminoglycosides, fluoroquinol ones, and nitrofurantoin.
ANnESBL resistancewasdetectedin (13.3) % of isolateswith K pneumoniae
and (65.33) % of thosewith E coli. The MDR-ESBL pattern was detected in
(91.8) % of theisolates. Theseincluded (13.3) % of the K pneumoniae and
(65.33) % of the E coli isolates. Broad-spectrum resistancewas detected in
al K pneumoniaeisolates and (65.33) % of (90) E coli isolates. Our study
showed a high rate of ESBL resistant strain of E coli and K pneumoniae
and the emergency of multiple drug resistance to these bacteria in our
patients. © 2011 Trade SciencelInc. - INDIA
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INTRODUCTION

Beta-|actam antibiotics are among the safest and
most frequently prescribed antimicrobia drugsinthe
world; however, emergency of res stanceto betalactam
antibioticsindinicalyimportant pathogenshasincress-
ingly limited their utility. Antibioticres stant mutantspro-
ducing extended-spectrum beta-lactamase (ESBL) have

emerged among gramnegative bacteria, predominantly
Escherichia coli and Klebsiella pneumoniag™. In
1983, thefirst ESBL producing organismwasisolated
in Germany!?. Soon thereafter, such organismswere
reported inthe United States®“ followed by outbresks
of infections caused by these pathogens.®® Inthere-
cent years, theimportance of such ESBL-mediated in-
fectionshasbeenincreasingly recognized™®. NCCLS
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recommends ESBL screening methodsand confirma:
tory testd'%; however, their usein microbiol ogy |abo-
ratories hasbeen neglected™. Antibiotic selectionfor
treatment of seriousinfectionsdueto ESBL -producing
E .coli and K. pneumoniae (ESBL-EK) isaclinical
chalengebecause of thecomplex nature of invitro sus-
ceptibility testing anditsrelationtoin vivo conditionY,
Ontheother hand, prevalence of multipledrugresis-
tanceamong ESBL-EK strainsisincreasing!’?. How-
ever, welack enough evidence onthe current epidemi-
ology and clinica pattern of these microorganismsin
our country. Accordingly, we decided to carry out a
study to determine the frequency of ESBL-EK and
multipledrug resistant- ESBL (MDR-ESBL) inurine
samplesof patientsfrom South Gujarat region.

MATERIALSAND METHODS

Inthisstudy, only sampleswith significant bacteria
growth were studied. Significant growth was defined
asthe presence of morethan (1 million) colony-form-
ing units per milliliter of E. coli or K. pneumoniaein
the urine culture. Isolated bacteriawereidentified by
standard techniques. All theurine culturesweredonein
asinglelaboratory and read by oneinvestigator. A total
of (120) urine isolates (65.33%)with E. coli and
(13.3%) with K. pneumoniae) were included. Mi-
crobial sensitivity tests were done on the Mueller-
Hinton agar plateswith disk diffusion method accord-
ing to the Kirby-Bauer method*. The following
diskswere applied onto the plates: (10) -ugampicillin,
(10)-ug cephalothin, (10)-ug ceftriaxone, (30)-ug
ceftazidime, (30)-ug ceftizoxime, (10)-ug trimethoprim-

TABLE 1: Specimen containing or ganisms

Specimen Nq: of E.Coli K.Pneumoniae
specimens (%) (%)
Urine samples
from South 120 65.33% 13.3%
Gujarat region
Urine

B Urine

l ‘
K.pneumoniae NN

E.coli

0% 10% 20% 30% 40% 50% 60% 70%
Graph 1: % Presenceof pathogensin urinesample

TABLE 2: Antibiotic pattern of E. coli

E.Coli E.Coli E.Coali

Antibiotics (%) (%) (%)
S I R

Ampicillin 0 0 100

Cefazolin 0 0 100
Ceftriaxone 17 20 62
Ceftazidime 28 40 31

Trimethoprim-sulfamethoxazole 0 0 100
Amikacin 76 11 11
Gentamycin 3 0 96
Ciprofloxacin 4 2 93
Norfloxacin 15 3 81

Nalidixic acid 0 0 100
Nirtofurantoin 15 3 81

TABLE 3: Antibiotic pattern of K. pneumoniae

g 8 8
-
Antibiotics § g § g § g
o a a
N N2 N2
S | R
Ampicillin 0 0 100
Cefazalin 0 100
Ceftriaxone 15 5 80
Ceftazidime 10 5 85
Trimethoprim-sulfamethoxazole 20 20 60
Amikacin 10 10 80
Gentamycin 80 5 15
Ciprofloxacin 5 0 95
Norfloxacin 10 10 80
Nalidixic acid 5 5 90
Nirtofurantoin 20 20 60

sulfamethoxazole, (30)-pg amikacin, (5)-pg gentami-
cin, (5) -ug ciprofloxacin, (5)-ug norfloxacin, (5) -ug
naidixicacid, and (10)- ug nitrofurantoin.
Broad-spectrum resistance of E .coli and K.
pneumoni ae was defined asresistanceto ampicillin
or cephalothin. An ESBL-EK resistance was defined
asresistance of these bacteriato oneof thefollowing
drugs: ceftriaxone, ceftazidime, or ceftizoxime. An
MDR-ESBL was considered asresistanceto 3 of the
following antibiotic groupsby the ESBL-EK species:
trimethoprim-sulfamethoxazole, aminoglycosides
(amikacin or gentamicin), fluoroquinolones

BioTechnologqy —

Hn Tudian Jounual



BTAIJ, 5(2) 2011

M.Vakilwala and Ratna Trivedi 85

O E.Coli(%) R
mE.Coli(%) |
@ E.Coli(%) S

O K.pneumoniae(%) R

B K.pneumoniae(%) |

0 K.pneumoniae(%) S

Kleibsiella. pneumoniae

Graph 2 : Antibiotic pattern of E. coli & Kleibsiella.
pneumoniae

Photograph of Multiple Drug Resistant of E. coli &
K .pneumoniae

(ciprofloxacin, norfloxacin, or naidixic acid), and ni-
trofurantoin.

The resistance pattern of E. coli and K
.pneumoniae isolated form (120) urine samples are
shown in the Table. Broad-spectrum resi stance was
detected in (Amikacin) (75 %) of theisolates. All of the
(13.3%) K. pneumoniaeisolatesand (65.33%) E. coli
isolates were broad-spectrum resistant. The ESBL-
EK resistant isolateswasobservedin E.coli ) (67.77
%) of theisolates, including K. pneumoniae ((13.3)
%) and E. coli ((65.33) %) isolates. There was no
sgnificant correlation between speciesof theisolatesin
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the ESBL resistant pattern (31.81) percent of the K.
pneumoniae isolates and (44.44) % of the E .coli
isolates were sensitive to amikacin ((76.25%)). The
MDR-ESBL pattern wasdetected in (91.8%)isolates
(Of E.coli and K.pneumoniae). These included
(13.33%) of the K. pneumoniae and (65.33%) of the
E. coli isolates. Therewasnot asignificant correlation
between thetwo kinds of isolatesin the MDR-ESBL
resistant pattern.

DISCUSSION

In thisresearch, the prevalence of resistanceto
fluoroquinolones by the ESBL-EK (morethan 30%)
was compatible with that reported by Burgess and
colleagues.Huoroquinolonesare particularly useful for
thetreatment of urinary tract infections, because high
concentrationsof thedrugin the urine can beachieved.
A multicenter prospective study on K pneumoniae
bloodstream infection conducted in 7 countries
found that 18% of ESBL-producing isolateswerere-
sistant to ciprofloxacin.12Increasing resistance to
fluoroquinol ones has been reported up to 30%, which
it isin agreement with the findings in the present
study™, In this study, aminoglycosides showed vari-
ableactivitiesagainst E.coli and K.pneumoniaewith
about (76.25%)amikacin resistance and (90)% gen-
tamicin resistance. Indeed, (31.81%)% of
K.pneumoniae and (44.44)% of E.coli isolateswere
sensitiveto amikacin. It means sensitivity of E.coli
isolates to amikacin is much more likely than
K.pneumoniae. The risk of resistance to
aminoglycosides has been reported to beincreasing
by fold*4. In the present study, all of the K
pneumoniaeisolates and more than (67)% of E coli
isolates had broad-spectrum resistance.

CONCLUSON

Our study showed the emergence of MDR-
ESBL producing E.coli and K.pneumoniae. Treatment
of MDR will becomemorecomplex inthecomingyears,
because of further limitation of availabledrugs. Deter-
mination of resistant patterns can hel p usto choosethe
best antibioticsin such asituation.
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