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ABSTRACT

Bachground: Antimicrobials of different sirsctural clagses including the Nuoroguinelones have shows resistancs in a
minlitide of bacierial species in the hospitals and indhe community, Decreased spsceptibility io fluorcqguinalones anses
mainly by single step mutstions in the gyrA and par” pemes, which encode the fluorcguinalones fargeds the
opisamemse eprymes conferning cross resistinee o all feormguinalones, Accumulation 1o maltiple matations in
aeveral penes comlers imomasing level ol reastance asaociahs] with clinical Failere Howesver, even low Jevel of
regigiance can generabe therapeutic failure. [n 1998, some mobile elements with a pobential for the horizontal oransfer
of the quinolone resistance peres were described, The loci which are responzible for thiz plasmid-medinted quinalane
resistance. which have been desipnated as gonr A gqor B and qne 5. have been identified in the Enterobacteriaceas
species, Al To evaluate the susceptibility pattern of the isolates ke various antibictics and o keow the prevalence
rale ol Ciprodloxacn resistanos in King Saud hedeeal Complex. Materials and Dethods: A total of 510 gram
megative bacilli (GMNEY wene iselated from specimens of clinkcally diageosed UT] patiesis over a penied of six months
(From January 20009 to June 20080 were subjected to antibiotic susceptibility esting. lsolabes with resistance or with a
decreased suscepiibility o Ciprofloxacin (£one of inhibitkon of bactenal growih around 20 mm of the E-sinp) werne
then soreened for their mindmum inhibatary concemtration (&I by using the E-sinp lest, Resalbss Oaloof 500 GRNE,
S {1570 asolates wene resagtant o Cigrodloxacin, The BMIC of these isolates ranged 'rom 4 0 32 pgiml. Conclasion:
The resistance rabe of Ciprofloxscin was 195 in our siedy. The Ciprofloxacin resistance was also closely associated
with multi-dmag resistance. thus limifing the frestment options, Ciprolloxacin resistance can be used ps a genernl

surrogate marker of muolii-doag resistance, thus limiting the already restricied ireatment options
keey words: Ciram-segative bacilli, M0 Fluoreguinolone, Clproflecacin,

INTRODUCTION

There were magor therapeuiic sdvance of Nuorcguinolone
antimicrobials i 1980, becawse they have 10 fold greater
activities than ther parent compound, Mahdizie asead,
Unlike Malidisie seid, which is wsed only for wrmary
arl the

Muoragquinolones have a broad range of therapautic

inleclions occasonally  for  shigellosis,
indications and are given as prophylaxis, eg, n
velerimary  medicing  Muoroquinelones  are wsed  as
treatment and metaphy laxis bul nod as growih promeders,
Early ressarchers thought that fluoregquinelones resistance
was unhkely o evolve, largely because resistant Esch.col
mudanis are exeeptionally diffieuli to select in vitro and
becanse plasmid-mediated quinolone resastance rermained
unknewn even after 3 vears of Mahdixic acid usage,

Mevertheless multi-national quimolone resistance amerges

i Staphiylococe and Psewdomeonads, which are mberently

lesz  suscepuible  than  Escheoh,  More  recently,
Musroguuanolone resistance has emerged m Escheoli and
ather Enterobsciencese, contmgent on multiple mutatims
that dirmimish the affmity of ais wopisomersse 11 and 1V
largels i varymg ways reduce permeabnlity. and ugp
regulate efflux. Plasmid-mediated  quinolone resistance

has been reported but it is exeeptional,

Ciprofloxacin is an antibicdic which s used m UTTs and
active against gram-negaiive bactena, which belongs 1o
the Muorequinolone class. Baclenial resistance 15 a
growang therapeutic problem, beth in the communiry and
in the hospitals, avolving all the amtibaoties, which
imchede Muoroquinelones, A decreased susceptibility 1o

Muoroquinelones arises mamly dise 10 a smgle-step
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mudations in the gve A and the par C genes, which encode
the flueroquinolons targets, the lopisomerase enzymes. In
1998, some mobile elements which were responsible for
the orizontal transfer of the quinelone resistance genes
wera describaed. This study was underiaben to evaluaie the
suscepiibility o GMB o vanons antibiotics and o know
the prevalence raie of Ciprofloxacin resistance moour
hespiial.

MATERIAL AND METHODS

A total of 510 gram-negative bacilli were isolated from
specimens of clinically disgnosed OPD and 1PD LTI
paticnts. The specimens were urine samples (mid-siream
and morning sample) collecied from wrethral catheters and
supra-pubic punciure channels. Specimens received i the
Bacteriology Laboratory of King Saud hMedical Complex
over a perid of six months (January 20009 1o June 2009
were processed using dilferent media like Sheep Blood
Mpar, MacConkey s Agarand Cystine Lactose Electrolvie
Deficient (CLEIN Agar. All izolates were identified by
using standard biocchemical kitz, APL 20E {Analviical
Profile Index Sysiem and La Balme Les Grottes, Framce).
Fully  automated analyzers such  as  PHOEMNIX,
MICROSCAM and VITEK 1T were alse used for the
identification and sensitivity pattern of the pathogens.
Antibiotie sensitivity testing was performed mainly by
wsing the fully aumoemated analyzers (Phoenix, Microscan
and Witek I and also sometimes by uwsing the dise
diffusion method on 85 mm Mueller-Hinton Agar (Ooodd)y
plates with agar depth of 4 mm. The bacterial suspansion
thai was prepared for aniibiodic sensifivity festing on
Mueller-Hinton Agar or For the fully auiomated analyeers
(Phoanix, Microscan and Vitek 117 was adjosted o the
recommandead turbidities fnr all SpECies.
The antibictics tested on each dise were Armpieillin
(25mg),  Amoxicillin-Clavulanic  Acid (20-10 mg),
Trimethoprim-Sulphomethoxazole (1.23-23.73  mg).
Ceplalothin (30 mg), Cefuroxime (30 mg), Cefoaxime
{30 mg), Cefepime (30 mg), Ciprofloxacin (5 mg),
Maorfloxaein {30 mg), Nalidizic Acid (30 mg), CGeniamicin
{10 mg), Murnikacin {30 mgh, Tazocin
{PiperacillintTazobactam),  Imipenem (30 mg).
The Clinical Labosatory Standards Instiwte (CLAL break
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potnts were wsed for imlerpretation of susceptibility
patberns as sensitive and resistant. lsolates with resisiance
aof decreased susceptibality o Ciprofloccacin (20mm) were
subjected o further study. The study design and protocol
was approved by Research and Eihies Commities of the
insdituie (Eing Sawd Medical Complesx.

Fesistance to Ciproflosacin was confirmed by break point
mindmum inhibitory  concentration (MIC in g/ml) by
uzing E-est strips and alse by the fully automated
analyzers (Phoenix, Microscan and Viek 1. The isolates
with MIC walue 4 gfml were defined as resistant isolates,
as outlined by CLSI guidelines.

RESULTS

Esch, coli (3003%) was the most predommant 1zolale
which was found armong the GNE, Followed by Klebsiella
(24 5%, Proteus (164560,
Paewdomonas aerugmosa (9 2%5, Acmetobacier species

PRSI IRe Species
{7.8%), Enterobacter species (5.2%:), Ciirobacter species
(3. 2%,

marcescens { 1L0%0 as shown im Table-[,

borganella morganii (1.2%), and Serrtia

Tabbe=I: Total mumber of Ciram-Megaiive Baalli 1solated

froan climeal specomens of LT ls in=3100

SL. M Crganism Toal mo [Percentage
ol 1solates [%d

I. | Escherichia coli 155 30 5%
I | Klehsiella pnewmoniae 125 24.5%
3, | Proteus species Hd 16.4%%
4. | Pseudomonas aergimosa 47 0 %
i | Acmetohaster species 41 TE%
&, | Enterobacter species 32 5. X0%
T, | Cilerobacter species 16 3.2%
£ | Morganella morgani (i 1. 2%
0. | Berralia marcescens 05 | A%

Tetal 10 10Hr%%

Ot of 310 grame-negative hacll, (97=19%) isolale: were

resastant by Ciprofloxacin. High mtes of resstance were
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obeerved for Ampicillin snd Cephalothin Followed by
Amoxicillin-Clavulanic  Acid.  Trimethoprim-5Sulpha-
methoxazaele, while losy levels of resistance were ehserved
tor Imipenemmn,

Tahbe-1I: Antibaotie susceptiibity pattern of 1solates 1o
warious antihiodics (n=5 110

sl Amntibiotics Total e ot | Todal no of
i Sensitive Fresiatamt
isnlates ¥ i=nlates M
1. | Ampicillin HI (16%) | 428 (B4%)
2. | Cephalothim 127 (25%) | 383 (75%0
3.0 Amoxeeilhn-
Clavulanic Acid 153 (3% | 357 (T0%4)
A, Trimethaoprim-

Rulphamethoazole 19 (3EG) | 316 (62%0
3. | Cofuroxime F16 (2% | 194 (38N
6. | Cefotaxime 331 (653%) | 179 (35%0
T. | Cofepime B2 (TN | 128 (25%)
& | Morfloxacin A03 (T | 107 (21%)
0. | Mitrofurantoin A0E (RO | 102 (20%4)
10, | Malidixic Acid AT (TG | 153 (3024)
11, | Ciprolloxacin H13EL) | 97 (19249)
12. | Gentamicin J93(TT) | 117 (23%)
13, Asnikacin A13EL) | 97 (19249)

L4, | Tarzocin (Piperacillin®
Tarokspatam) ATe (4% | 31 (e
15, | Inipensm 484 (9385 | 26 (05%)

Tazocin, Armkacin,  Mitrofuraniom, Malidivic  Acd,

Cientamacin and MNaorfloxacin, as shown in Table-[1

The lowest level of resistance was observed for Tazoein
(0% fellowed by Irmipenem (05%), The resstance rate
of Cipraflosacin was 199, The MIC of Ciprofloxacin for
these 1solates ranged from 4 o £32g/ml (Table-110)

Vol 3, Mo 1, Jualy 2004

Table-I11: MIC walues of the resistan Gram-Megative
Hacilli to Ciproflexacin (n= 97

Ciprofloccssan | 4 ol |8 g/l (16 g/ml |24 g/ml |32g/ml
MIC values

Tattal o 19 420%) {12 (02%) 141140 15 15%| 38 39%0)
of 1solaes

The solated basteria showed wade differences in thear
susceptib ity 1o Ciprefloxascm, A high mie of resistomee to
Ciprofloxacin was  observed omeng  Psacrugmosa,
Acimtobacter spp., Kopneumeniae ond Proteus spp
follewed by Eschoeoli.

DISCUSSTON

The rapidly msimg maies of Oueroguinolone-resistant
Esch colt immany pars of the world has been found due o
the reduced susceptibility to the quinolones. The
Surveillanee  Metwork  database  Chitp: warwsur-
metworld.com) shows resistance rends in bleed-siream
izolates Irom 250 LLS. hospitals as follows: Esch.eols,
L8% in 195G and 4.3% in 1999; Klebsiella spp., 7.1% in
1955 and & 7% in 1999, Enterobacter spp., 6.6% im0 19946
and 6. 3% m 1999, and Protens mirabalis, 5.7% m 1996 and
12. 7% m 1999
gontaminaiion via the food chain;, the Spamish study Found
quinclone-resisiant Eschcoll and 20% of chicken foces
and moted sumilar tecal carmiage rates of resistant Esch.coll
in children and adulis. There 15 a small set of drogs
commenly used o Pseudomonas  acruginosa
mmfcetion, meluding  Ciprotloxacin,
Armikacin, Gentamiem, Cefiazidime, Piperacilling Tazocim
and Imipenem. While Pzewdomonas aeruginosa  has
developed vanous levels ol resistance o each of these, its
respoenEe 1o Ciprofloxacin iz of partieular inderest because
the drug 15 imitally very effective, but Psewdomonas
aecruginesa rapidly acquires high level resistance renderimge
the dmig important.

High rates in Eschocoll may reflect

ireat
Tobramyvein,

The resistance mie for Ciproflesacin was 19% an our
study, Most of the resistant 1solotes were obtamed from
UTI samples. This moy be becouse of flusroquinelones
are preferred s the mbal agents for emping therapy in
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1Tl becouse of their excellend activity agamst the
pathogens which are commonly encountered in UITT. This
emphasizes the importance of the re-pssessment of the

antibicites which are used i the empine trestment of

1iTls. Miost of dhe 1selates trom UTIs were suseeptible to
Mitraturantoin, Malidixie Acid, Amikeacin, Imipenem. This
was i agreement with the finding of a study reported by
Astal E, 2005,

These data suggests thai Mimofurmmien can sull be
smecessfully wsed in the tresiment of 1UTI The
Criprofloxacin resistance was also closely associated with
mult-dreg resistance. Henee, it severely limits the already
resiricted options. The finding
accordance with the findmg of a study which was
conducied by Paterson et al. The high resistance paottern
which waz seen in our study was probably duee to the
mappropriate  prescrbing  of  antibaodics

treatment was In

[sometimes

without dommg culture and sensitivity fest=), Llack of

antibacdie poalicy and the poor infection contrel strateges.
But the antibaote histery could mot be properly elicited
from the patients in this stody.

Ciprafloxacin remains o pobent antibiotie; but the slow
accumulation of resistant Enterobacteniaceas 15 disturbang.
ne lenst because resistance ks 4 class effect, affecting all
Muoroqumaslenes. Ulimaiely, thas resistance may ke partly
overcome by dhe ellflux pumps that contmbuoie 1o the
resastance but thas sirategy 1= sbll several years from
foaustien. In the mierim, the best approach lies m the
prodent use of Hueoroquinolones in humans and animals,
coupled with an emphaszis on preventing patient-to-patien
spread of resistant sirams.

The antibaotie which showed maxmmm aetivity agaimst
mast of the molates was Imipenem and Tazocm. Though
Carbapenems remaimn the final options For ireating these

inleciions, there 15 a possibility that the increasing use of
lead o a rapid emergence of

Carhapenems may
Carbapenems resistance.

CONCLLUSION
The eonsiderably MIC volues for Ciprefloxacin, m this
study, reflect the seope of limited treatment options which

Vol 3, Mo 1 July 2014

are avallable for these resistant 1solates and a need for the
contmicns evaluaiion of the commonly wsed antibioties.
Repeated survelllonee, the formulation of an antibobc
policy, the prudemt preseriptions of ambbaotics and the
recyeling of antibictics are the possible routes which can
be used to curh the rapid emergence and the spread of
these resistant 1solabes,
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