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EXTENDED SPECTRUM B- LACTAMASES AMONG ENTEROBACTERI ACEAE | SOLATED
FROM CLI NI CAL SPECI MENS OF A TERTI ARY HOSPI TAL I N 2014

ABSTRACT
Extended spectrum beta-lactamase producing

Ent er obact er i aceaehave become widespread among hospitals and

even in the community. Such phenomenon poses a ther apeutic
dilemma against certain antimicrobial drugs that li mit
therapeutic options. This study was conducted to ev aluate the
prevalence of ESBL producing Ent er obact eri aceae in a tertiary
hospital in Bacolod City and their antibiotic resis tance profile
for the year 2014. Out of 662 isolates, 125 (18.89% ) were found
to be ESBL producing and were frequently seen in Escheri chi a
coli (4.96%), Kl ebsi el | a pneunoni ae (4.08%) and Ent er obact er

aer ogenes (3.36%). Urine was found to be the most common

specimen to contain this type of bacteria (7.70%), followed by
wounds and abscess (5.14%), and sputum (3.63%). The se isolates
were also found to be least resistant to amikacin w ith 10.5%
followed by imipenem and meropenem with 17.1% and 1 5.4%
respectively. Furthermore, there was no significant difference
with regard to sex, but with significant difference in terms of
age.

Keywor ds: Extended Spectrum B- Lactamases ; Enterobacteri aceae;
tertiary hospital, Bacolod City

| NTRODUCTI ON

Resistance of pathogenic organisms to countenance a ntibioticshas
becomes a worldwide problem with serious consequenc es on the
treatment of infectious diseases [1]. The heightene d use or
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misuse of antibiotics in human medicine is primaril
contributing to the phenomenon. Because of this, th
alarming increase of antibiotic resistance in bacte
cause either community infections or hospital acqui
infections. Antimicrobial-resistant infections curr
approximately 700,000 lives each year with at least
across Europe and US alone, and hundreds of thousan
in other areas of the world.Furthermore, studies es

300 million people worldwide are expected to die pr
because of drug resistance over the next 35 years [

One of the major factors in drug resistance is the
enzymes like the ESBL. According to Rawat et al. [3
group of plasmid-mediated, diverse, complex and rap
enzymes that are posing a major therapeutic challen
the treatment of hospitalized and community-based p
ESBLs are a rapidly evolving group of

the ability to hydrolyze third-generation cephalosp
aztreonam but are inhibited by clavulanicacid.Most
caused by these organisms are described as hosocomi
healthcare related, but has been observed to spread
community [4]. For the reason that local data is no
this study was initiated to give baseline informati
describe the presence of ESBL producing

the area.

MATERI ALS AND METHODS

Inclusion / Exclusion Criteria

Data on culture and antibiotic susceptibility tests
collected from the tertiary hospital from January 2
December 2014, after the grant of permission from t

supervisor. Data such as age, sex, specimen source,
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isolated Ent er obact er i aceae and susceptibility testing were
included. No personal data was retrieved from patie nts in order

to preserve confidentiality.

Det ecti on of Extended Spectrum Bet a-Lact anase

Screening and confirmatory tests for production of Extended
Spectrum Beta-Lactamase (ESBL) were determined usin g the
antibiotic discs Ceftazidime (30 u1g), Aztreonam (30 ug),
Cefotaxime (30 ug), Ceftriaxone (30 ug), Cefotaxime-clavulanic

acid (30/10 1g), and Ceftazidime-clavulanic acid (30/10 ug) as
mentioned in the M100-S23 [18]. Screening of ESBL w as made by
observing thezones of inhibition that are equal to or lower than
any isolate with a zone of 22 mm for ceftazidime, 2 7 mm for
aztreonam and cefotaxime, and 25 mm for ceftriaxone . Isolates
that fell in the aforementioned screening criteria were then
phenotypically confirmed using disc potentiation as say utilizing
ceftazidime, cefotaxime, cefotaxime-clavulanate dis cs, and
ceftazidime-clavulanate discs. A 5 mm increase in z one diameter
of either antimicrobial agent tested in combination with
clavulanateversus the zone diameter of the agent wh en tested

alone confers ESBL production [5].

Statistical Analysis

The gathered data were analyzed statistically to de termine the
frequency, resistance profile and distribution of E SBL producing
Ent er obact er i aceae among patients in terms of age and sex using

WHONET version 5.6 software downloaded from World H ealth
Organization website. Age was divided into two cate gories, adult
(19 years old and above) and pediatric (0 — 18 year s old)

automatically by the WHONET software.
RESULTS
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From January 2014 to December 2014, a total of 662

Ent er obact eri aceae were isolated and identified to genus and

species level from different clinical specimens. E. coli wasthe
most frequent isolate having a total of 256 (38.67% ), followed

by K. pneunoni ae with 107 (16.16%) and E. aerogenes with 57
(8.61%). From these 662 isolates, 125 (18.89%) were observed to
produce the enzyme ESBL and noted to be the most nu mbered
producer is E. coli (24.8%), followed by K. pneunoni ae (20.72%)

and E. aerogenes (3.17%) as shown in Table 1.

Tabl e 1. | nci dence of ldentified Enterobacteri aceae and ESBLs

anong the Recovered Isol ates

O gani s Number of % ESBL % of ESBL
| sol at es producers producers

E. coli 256 39 31 12

K. pneunoni a 107 16 27 25

E. aerogenes 57 9 21 37

P. mirabilis 33 5 3 9

P. aggl oner ans 28 4 7 25

E. gergovi ae 24 4 4 17

E. cl oacae 22 3 7 32

K. ozaenae 22 3 6 27

P. vulgaris 20 3 1 5

E. hermanni i 18 3 4 22

C. koseri 16 2 3 19

H. al vei 16 2 4 25

Sal nonel | a sp. 12 2 0 0

C freundii 11 2 4 36

E. tarda 11 2 2 18

S. mar cescens 4 1 0 0
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K. oxyt oca 3 0

P. penneri 0
P.rettgeri 1 100
TOTAL 662 100 125 19

For the distribution of bacterial isolates and ESBL

to the sample source, urine was found to be the maj

with 42.60% of the total specimen, followed by woun
abscess with 29.76%. Out of 125 ESBL producing isol

observed that it was frequently found in urine with

40.8%followed by wounds and abscesses with 27.2%. T

summarizes the specimen wise distribution of ESBL p

Tabl e 2: Specimen Wise Distribution of ESBL Producers.

producers as
or source
ds and

ates, it was

able 2

roducers.

_ Nunber of
Type of Specinen ESBL producers (%
| sol ates
Urine 282 18
Wound & Abscess 197 34 18
Blood 88 15
Sputumé& ETA 95 24 25
TOTAL 662 125 17
Tabl e 3: Distribution of Bacteria as to Specimen Source
. . Sputum Wound &
Organi sm Urine Blood Tot al
& ETA  Abscess
C. freundii 3 3 2 3 11
C. koseri 2 1 9 16
E.tarda 2 1 4 11
E. aer ogenes 15 3 19 20 57
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source,

the frequency of the isolated

pneunoni ae was frequently found in sputum and ETA. Table 3 sh

Tabl e 4: Age and Sex Wise Distribution of the ESBL Producers

E. cl oacae 1 9 22

E. ger govi ae 5 14 24

E. coli 45 50 256

E. her manni i 1 18

H. al vei 3 4 16

K. oxyt oca 0 3

K. ozaenae 1 2 22

K. pneunoni ae 9 27 107

P. aggl oner ans 0 11 28

P. mrabilis 8 0 21 33

P. penneri 0 0 1

P.rettgeri 1 0 0 1

P. vulgaris 3 0 17 20

Sal nonel | a sp. 0 12 0 12

S. mar cescens 1 1 4

TOTAL 88 197 662
As to the distribution of isolates with regard to s pecimen

E. col i was still the most common bacteria isolated from

urine, wounds and abscesses, and blood specimens wh ile K

ows

Ent er obact eri aceae per specimen.

_ Pedi atric Adul t
Organi sm
Mal e Mal e Femal e

C freundii 1 0 1 2
C. koseri 1 0 0 2
E. tarda 0 0 0 2
E. aer ogenes 1 1 8 11
E. cl oacae 1 0 3 3



E. ger govi ae 0 0 4 0
E. coli 1 2 9 19
E. her manni i 0 0 0 4
H. al vei 0 0 2 2
K. oxyt oca 0 0 0 0
K. ozaenae 0 0 3 3
K. pneunoni ae 1 1 17 8
P. aggl oner ans 1 1 4 1
P. mirabilis 0 0 0 3
P.rettgeri 0 0 1 0
P. vulgaris 0 0 1 0
S. mar cescens 0 0 0 0
TOTAL 7 5 53 60
131
132 The age and sex wise distribution of the ESBL produ cers which is
133 shown in Table 4, revealed that the maximum number of ESBL
134  producers were seen in the adult age group and that the
135  prevalence was more among the females (the highest) comprising
136 48% of the 125 ESBL producing strains than among th e males
137  covering 42% of the total ESBL producing strains.Th e least
138  prevalence was seen in the last two groups; the ped iatric males
139  and pediatric females.
140
141 Tabl e 5: Significant Difference of ESBL-positive Organisms a S
142 toSelected Variables
143
Vari abl e Category P-value Interpretation
Age Pediatric (0-18 yrs old) 0.01 Significant
Adult (19 and above)
Sex Male 0.05 Not

Female Significant




144
145
146
147
148
149

150
151

Based on the gathered data, Trimethoprim/Sulfametho xazole had
the highest resistance with 78.4%, followed by
ampicillin/sulbactam and ciprofloxacin with 75% and 74.4%
respectively. Amikacin was most effective with 10. 5% resistance
rate followed by meropenem and imipenem with 15.4% and 17.1%.
100
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Fi gure 2: Antibiotic resistance rates (%) of ESBL-producers
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Out of the total 662 isolates, E. coli was noted to be the most

common of the said bacteria that produces the enzym e ESBL,
followed by K. pneunoni ae and Ent erobacter speci es with
frequencies of 24.8%, 21.6% and 16.8% respectively. This is

because Enterobact eri aceae can harbor plasmid-mediated ESBL

genes and both E. coli and K. pneunoni ae are the most common

ESBL positive species [6]. This type of isolates th

the said enzyme is clinically relevant and remains

at produce

an important

cause of cephalosporin therapy failure [7]. This fi nding, as
supported by Ali et al.[8], is accounted to the sai d organisms’
emerging resistance to agents such as extended-spec trum
cephalosporins, monobactams, carbapenems and 3-lact am—[3-
lactamase inhibitor combinations through the produc tion of a
variety of 3-lactamases, alterations in the penicil lin-binding
proteins, outer membrane permeability and combinati ons of
multiple mechanisms of resistance [9].

In the current study, E. coli is noted to be themost prevalent
pathogen isolated in wound and abscess, urine and b lood taking
into consideration that E. coli is a member of the human
microbiota that can cause several kinds of nosocomi al and
community acquired infections [9]. E. coli is known to invade
urothelial cells and form quiescent intracellular b acterial

reservoirs [10]. This is followed by

serious respiratory tract infections and is also on
frequent pathogen causing urinary tract infections
pneunoni ae and E. col i remain as the major ESBL producing
organism worldwide and are recommended to be tested

for ESBL production [11]. This data is also at par

of Lenhard-Vidal et al. [9] in Brazil, Jabeen et al

Pakistan and Ghafourianet al. [13] in Iran.

K. pneunoni ae that causes

e of the
[4]. Both

routinely
with the data
[12] in

K.
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Urine was observed to be the most common specimen s
contains ESBL producing species in this study. This
recurrence of urinary tract infection is common eve
healthy individual [10] and a common problem of wom
their lifetimes [14]. Statistically, urinary tract

the most common bacterial infection that counts for
million clinic visits and 1 million emergency depar

each year [15]. Furthermore, urinary tract infectio
common among women of all ages compared with men. F
the highest prevalence of ESBL compared to males be
are more prone to urinary infections, necessitating

of antibiotics [14, 16]. Moreover, UTlI is also very

in the community and hospitalized patients that ran
amongst the most common reasons that compel a patie
medical attention [6]. Urinary tract infection can
asymptomatic bacteriuria, to symptomatic and recurr
finally, sepsis [15].

As to age group, the maximum number of ESBL produce
in the adult age group and that the prevalence was

the females comprising 48% of the 125 ESBL producin
ESBLs-producing gram-negative rods were most freque
part of life where they most commonly infect indivi
exposure to antibiotics and other factors [17]. The
prevalence was seen in the last two groups; the ped

and pediatric females. Pediatric males comprise 6%
ESBL positive isolates. Out of 125 ESBL positive is

4% of the pediatric females are found to be ESBL pr
Hence, the pediatric females have the lowest preval

as to this study. According to Paterson and Bonomo
distribution of B-lactamase and ESBLs producers among the

patients showed high prevalence among the adult age

ource that

is because
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may be due to the fact that old people often become
compromised and stand greater chances of coming dow
infections. Such infections are of many types but i

with low immunity they are more difficult to treat.

explain the relatively high presence of extended sp

| act amase producers among the aged. [19]

The top 5 antibiotics where ESBL-producing
showed highest resistance against were
trimethoprim/sulfamethoxazole (78.4), ampicillin/su
(75%)and ciprofloxacin (74.4%).1t is not surprising
antibiotic choice for infections with such ESBL-pro
organisms is seriously reduced given the ability of
organisms to hydrolyze many B-lactam antibiotics [18]. This
resultmay have been caused by frequent antibiotic u

periods of time which in turn, puts selective press

bacteria, and causes resistance to spread. Since ma

antibiotics are used too often or incorrectly, it i

that resistance would spread faster than it would n

[19]. Additionally, the three aforementioned antibi

considered to be the least effective to use as medi

ESBL-producing organisms because a high resistance

indication that the organism is no longer susceptib

said drug, making treatment ineffective and null.

Meanwhile, the ESBL-producing organisms were least
amikacin, meropenem, and imipenem. Amikacin had 10.
rate followed by meropenem with 15.4% resistance ra
imipenem which has 17.1% resistance rate. This is a
that the organisms in the study were most susceptib
three aforementioned antibiotics. This finding is a

to the study of Juayang et al. [5], Maina et al.[7]

immune-
n with

n patients
This may

ectrum bet a-

Ent er obact eri ceae

Ibactam
that

ducing
such

se over long
ure on

ny

s expected
aturally
otics are
cations in
rate is an

le to the

resistant to
5% resistance
te and

n implication
le to the

Iso similar
and Al

11



248  Muharrmi et al. [20]. Amikacin has good in vitro ac tivity

249  against ESBL-producing organisms such as K. pneunoni ae strains
250 [21]. In vitro, the carbapenems have the most consi stent

251  activity against ESBL-producing organisms, given th eir stability
252 to hydrolysis by ESBLs. This implies that ESBLs are generally
253 inactive against the carbapenems [18]. With this, P itout&Laupl
254 and [22] and Juayang et al. [5], indicated that car bapenems or
255  amikacin are widely regarded as the drugs of choice for the

256 treatment of severe infections caused by ESBL-produ cing

257 Ent er obact eri aceae. Unfortunately, even though amikacin was

258 noted to be the most effective, it has toxic side e ffects such
259  as nephrotoxicity and neurotoxicity, making carbape nems and
260 piperacillin/ftazobactam as the treatment of choice as of this
261  time [5]. These results are analogous to that of Ja been et al.
262 [12] which showed results of higher resistance to ¢ lasses of
263  antibiotics such as aminoglycosides and quinolones and no

264  resistance to carbapenems.

265

266  The current study implies difficulty of treating in fections

267 caused by ESBL producing bacteria taking into consi deration that
268  80% of the antibiotics tested exceeded the 20% resi stance rate.
269  This the makes the remaining 80% of the antibiotics tested

270  inappropriate for empiric use during the time of th is study.

271 Carbapenems are also nearing the 20% mark of resist ance making
272 these last of the line antibiotics probably less us eful in the
273 upcoming years unless good antimicrobial stewardshi p and

274  interventions are formulated.

275

276 CONCLUSI ON:

277  ESBL producing Ent er obact eri aceae displays high levels of

278  antimicrobial resistance that hinders efficacy of ¢ ephalosporins

279  and other related drugs, thus, making carbapenem as the drug of
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choice for treatment. E. coli was observed to be the most

frequent ESBL producer followed by K. pneunoni ae that are
commonly isolated in urine, wound and abscess, and even
respiratory specimens that presents mostly in adult s.ltis
therefore imperative that monitoring of ESBL produc ing organisms
among hospitals to evaluate local status, stricter antimicrobial
stewardship and for formulation of policies for emp iric therapy.
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