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Emergence of Ciprofloxacin Resistance Among
Pseudomonas aeruginosa lsolated from Burn

Patients
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Background: Increasing resistance of Pseudomonas aeruginosa to ciprofloxacin in ICU/burn units
has created a problem in the treatment of infections caused by this microorganism.

Methods: Fifty P. aeruginosa strains were isolated from burn patients hospitalized in the Kerman
Hospital during May 1999-April 2000 and were tested for in-vitro sensitivity to different
antibiotics by disc diffusion breakpointassay. The isolates were subjected to minimum inhibitory
concentration (MIC) testby agar dilution method. Existence of the plasmids wasalsoinvestigated
in the isolates.

Results: Thirty-four patients infected with ciprofloxacin strains showed MIC of 8 mg/ml
[p<0.001]. Sixteen patients were infected with sensitive strains exhibiting MIC range of 0.0125-
0.125+ 0.033mg/ml. The isolates were alsoalso resistant to other antibiotics [p<0.001]. Plasmid
isolation and agarose gel electrophoresis (0.7%) revealed three plasmid bands in strains 8 and
16, and one band in strain 35.

Conclusion: The emergence of ciprofloxacin resistance of P. aeruginosa in burn patients is
alarming since this antibiotic has only recently been introduced onto the market in Iran. One
important observation was that some isolates exhibited cross resistance to other antibiotics.
Furthermore, some strains were carriers of plasmids which might have acted as the potential
source of acquired resistance in the hospital setting.

Iran J Med Sci November 2016; Vol 26 No 3&4

Introduction

The P. aeruginosa is one of the leading causes

of nosocomial infection, ranking second
among the gram-negative pathogens reported
to the National Nosocomial Infection
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Surveillance System Due 1o its ubiquitous
presence, P. aeruginosa can be found in
clinical samples as a contaminant without any
relation to disease, however, this organism is
responsible for some of the most serious and
lethal  infections in  immunocompromised
patients.>*  There are a limited number of
antimicrobial agents with reliable activity
against P. aeruginosa, including penicillins,
cephalosporin carbapenems and
fluoroquinolons ~ particularly ciprofloxacin®®
The changing and easy acquisition of
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Table1. Distribution of number and percentage of Pscudomonas aeruginosa samples
obtained from patients in burn unit of the hospital

Age groups(Yrs) *

No.(%)

Turn(%) 10 120 2130 3140 D “Total
1-30 20154 4286 - 7040,
6016.1) 402861 40333 350 21 142,00

58.5) 3214 SELT) - 125.0) 14 (28.0)

- 30214 2416.7) 3(42.0) - 801601

“lotal 1300000 MO0 1200000 7AW00 40000 2010001

*Mean & 2010103

tesistance W P, aeruginosa requires rupid
surveillance procedures 1o represent the whole
seality of the situation at any given Gime, In
this study we report on the emergence of
ciprotloxacin resistance among P, aeruginosa
isolated from burn patients in Kerman, Iran

Materials and Methods

Bacterial source;

Filty swains of the P. aeruginosa were

isolated from burn patients at the Kerman
Hospital. Tran, during May 1999 to April

2000, The genus and species of the isolates
med by standard bactes c:

Antibiotics:
All antibiotic discs were provided by

Antibiotic suscentibility tests

The susceptibility of the above mentione
solates to antibiotics was detcrmined by disc
diffusion break point assay.  MIC was
measured by agar dilution test in 19.9 ml
sterile Muller-Hinton asar as recommended by
Toe  National Commitce  for  Clinical
Laboratory Standards [NCCLSL® The MIC
was defind as the lowest concentration of
jotics that would iohibit the growth after
I of incubation at 37 <C. The bacterial
inoculum was 10%10* cellsfml. On the basis
of muti-modal distributions, the strains were
catesorized into seositive (S}, and resistant (R)
according t the indicated break point.

Plasmid DNA extraction:
Plasmid DNA from each
extracted by the method of

ssolate was
Holmes and

Darupaksh, Iran, includiog tetracyeline (Tey, ~ Quigely and sized re a‘lcd to phage 7.10‘\:\
carbeniciln (). chloramphenicol  (Cy,  issted widh Hind L7 Electrophoresis was
ciprofloxacin  (Cp). Kanamycin (K} carried out in horizontal bed apparatus using
Tobramycin  (Toby,  amikacin (AN), and  \mM TrisBoraie butfer (pH:7.2) either at 60

cefotaxime (CTX).  Ciprotloxacin powder
(99.8% purity) was obtained from Razak
Company Lid, Karaj, Iran. Chemicals for
plasmid solation were purchased from Sigma
{USA). Restriction enzymes [Avall, ECORI,
BamH1 and Smal) were received from Sina-
Gene Company. Tehran. Iran,

V for 4 hours or 90 V for 2 hours,

Statistical anal

Al data were analyzed using Epi Info
software version 6.4. Chi-square test was
used for determination of the sienificance cf
assocration.
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Table 2: Number of antibiotic
ciprofloxacin and other antibioti

resistant Pscudomonas

ofloxacin resistance among Pseudomonas acruginosa

aeruginosa with 1.

pect to

Tarsescine o e
Chioramphenio B
Carbenii ;
Cetaime : i oo
Febramein : Som
Results correlation. berween MIC and zone diameter
were also consistent with  that expected
Plasmid isolaton  and rose gel
O of 350 specimens st in he oo VS Bolatonand asnose s
o the Kermam Hovpial over 2 1

vear, 50 were infecied with P, eruging
Twenty-two isolates were  collected  Trom
females and 28 from males. The mean

stmdard deviation (SD) of their age was 21.3

143 The disiribution of
resist cs (o different antibiotics
is shown in Table 1. On the basis of eri
eswblished by NCCLS.  the all
susceptibility - patiern ¢ isolates with
< 0 ciprofloacin and other antibiotics
shown in Table 2 Out of 50 sieins
examined. sixteen were sensitive © Cp. 4 1o
K. 6 10 AN. 4 o CFT. and 4 o TOB
[P<0.051]. The MICs ol ciprotloxacin for
the above isolates are shown in Table 3

sears
¢ ot the isol

a

av
of

resp

©

Table
isolar

cs.

bands m strns 8 and 16 with one plasmid
band in stcain 35 (Fig. 1)

Discussion

There is growing concern that the co
infuctious diseases is threatened by the upward
wend in the mumber of bacteria it are
resistant 10 multinle  ancibiotics.  Resistant
infections are  associaled with  increased
morbidity, prolonged hospital stays.  greater
direct and indirect and
opportanity for the spread of infection (o atl
individuals.

In study,

1ol of

costs, sreater

we have shown that the

Minimum inhibitory concentration IMICH of ciprofloxacin for Pseudomonas

No. of semsitive
ar resistant strains

MIC 50 (rgiont)

Total MIC (ugfo)__ Range (95% €19

s 0.01: 0.025 0.001-0.041

s 0.031 0.031-0.066

I 0.0625 0.067.0.133

kS ! 4.283.8.517
Comlidence ierval. S - semitive. K= resntant
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Figure 1: Agarose gel electiophorosis of the
plasmids from P. auruginoss strains B, 16
ana 35.

ciprofloxacin resistant stains of P. aeruginosa
re cmerging in the buen unit of the Kerman
Hospial and some strains also exhibited cross
resistance  with other  clinically
antibiotics. The high level of ciprofloxacia
resistance in many of these isolatcs with MIC
of § ug/ml indicates the presence of multiple
‘mutations in the genome. Continued exposure
10 ciprofioxacin would explain the occurrence
of strains with high levels of resistance to this
antibiotic in a hospital sewing. To our
surprise, a high percentage of P. aeruginosa
isolates were obtained from patients with
iged ospitalization. Furthermore, some
strains carried plasmids which could b a
potcniial source for acquired resistance (Fig. 1).

“There litle  information  available
cgarding the emergence of ciprofloxacin
resisiance  padhogens i world

countries. Quri et al.  swdied
patierns of bacteria .
isolated in 1992 from two tertiary care centers.
in Riyadh Outstanding mumber of P
acruginosa_exhibited MIC of 48 ygiml
Similarly, the level of resistance of bacteria o
ciprofloxacin in third world counti
compared by Green and Tillotson. Their dat
confirmed that ciprofloxacin is a safe drug in
chilaren in developing countries - alihough
resistant strains are emerging. ” Sharma et al.
reported ciprofloxacin resistance among multi-
drug  resistance Salmonella
senfienberg in India.™ “The level of resistance.
is rapidly increasing in this orsanism. In Iran.
few reports exist on ciprofloxacin resistance i
bacteria_and this swdy was an attcmpt (o
address this issue.’

suains of
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UAE INTERNATIONAL CONFERENCE ON HEALTIICARE
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""A Cross-Cultural Dialoguc on Ethical Chall
Healthcare"

ges in

10-13 March, 2002

The conference is being organized by the UAE Ministry of
Health and
co-sponsored by the World Health Organization (WO}, the
Talamic
Organizaticn of Medical Scionces [IOMS), tho Intornational
ciation of Bicelhics (A3}, the Emizates Medical
(EMA}, and the Culf Center for Dxcellence
hics {GCED}. This conference sill briny Luguller
scholars and cxports from around Lhe world Lo eddress a
broad renye of elhical and social considerations in the
Planning and delivery ot healthcare.
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A Dhabi, United Azab Emiratos.
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