Irarnan Journal of Madical Sciences /Yol 28, Mos, 3&4, Dacember 2001

Short Communication

EMERGENCE OF CIPROFLOXACIN RESISTANCE AMONG
PSEUDOMONAS AERUGINOSA ISOLATED FROM BURN
PATIENTS

M.R. Shakibaie,” 5. Adeli.” Y. Nikian™"

Depariments of ‘Microbiology " Epidemiology and Statistics, Kerman University of
Medical Sciences, Kerman,

ABSTRACT

Background: Increasing resisiance of Prendomonas aevegitose w ciprofloxacin in 10U burs units has created a problem
in the reatment of infections caused by this microorganism.

Methods: Fifty P aeriginasa siraing were tsolated from burn patients hospitalized 0 the Kesman Hospital during May
L959-April 2000 and were tested for fi-vites sensitivity o different antibiotics by dise diffusion bregkpoin assay. The
isolates were subjected to minimem inhibitory concentration (MIC) test by apar dilution methed,  Existence of the
plasmids was glso investigated in the isolates,

Results: Thirry-four patients infected with ciprofloxzcin strains showed MIC of & peiml [p=l0L001]. Sixtecn patients
were infected with sensitve strains exhibiting MIC range of 0.0125-0.125 © 0.032 pe/ml. The solates were 2lso glso
ressstant o other amibiotics [p<0.001]. Plasmid isolation and agarose gel clectrophoresis (0,75 revealed three plasmid
bands in strains 8 anl 16, and one band in strain 35,

Conclusion: The emergence of cipralloxacin resistance of P asrugisass in burn patients is alzrming since this antibotic
has only recently been mtroduced onto the marker in Iran. One important observation was that some isalates exhihited
cross resistance 1o other antibiotics.  Funhermore, some strains were carriers of plasmids which might have acted as the
potentizl source of acquired resistance in the hospital sering,
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Surveillance System.™ Due to its ubiquitous
Introduction presence, P agerwgingsa can be found in
clinical samples as a contaminant without any
relation 1o discase, however, this organism is
respansible 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, geruginosa, including penicillins,

The P. aeruginesa 15 one of the leading causes
of  nosocomial  infection,  ranking  second
among the pram-negative pathogens reported
to the National  Nosocomial  Infection

Corvespondence: M 8 Shakibae P, Deporimen: af

Microbinlogy, Kerman Universiy of  Medical Seiences, cepha]uspm'ms: ca rhapenems . am:}
Keemii, iran, Tel: + Y3I4T-230 587, F-tnail: fluorcquinolons  particularly  ciprofloxacin, ™
.":'n'l(a.[':n'.lra-'-:t_';*!'-'-':_dl' Jod e b Thﬂ Eha“g 'lﬂg H"d L'H..‘:'}' ac Llll.i.‘.ii[iﬂ!l ni:

._.
L
LA



M.R. Shakibaie, 5. Adeli, ¥. Mikian 156

Table1: Distribution of number and percentage of Psewdomonas serugimosa samples
obtained from patients in burn unit of the hospital.
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resistance 1o P ogerginosg requires  rapid
surveillance procedures o represent the whole
reality of the situation at any given time.  In

this study we report on the emergence of

ciprotloxacin resistance among P, gerginosa
isolated Irom burn patients in Kerman, Tran.

Materials and Methods

Bacterial source:

Filty strains of the P asraginosa were
isolated from burn patients at the Kerman
Hospital, [ran, during May 1999 1w April

2000y, The genus and species of the isolates
were confirmed by standard h:u_'[-::rinlngicul
lests.”

Antibiotics:

All antibiotic  discs  were  provided by
Darupaksh, Iran, including tetracveline (Te),

carbenicillin (CR). chloramphenmicol (O,
ciprofloxacin iCpy, kanamycin (K,
iwobramyein {Tob),  amikacin (AN),  and

cetotaxime (CTX).  Ciprofloxacin  powder
(99 8% purity) was obtained from Razak
Company  Lud, Karaj, Iran.  Chemicals for
plasmid isolation were purchased from Sigma
(USA). Restriction enzyvmes [Avall, ECORI,
BamH1 and Smal] were received from Sina-
Gene Company, Tehran, Iran,

Antibiotic susceptibility tests:

The susceptihility of the above mentioned
isolales o antibioties was delermined by disc
diffusion  break polnt  assay. MIC  was
measured by agar dilution test in 199 ml
sterile Muller-Hinton agar as recommended by
the  National  Committce for - Clinical
Laboratory Standards [NCCLS].®  The MIC
was delined as the lowest concentration of
antibiotica that would inhibit the growth afier
[8-24 h of incubation al 37 °C, The bacterial
incculum was 10°-10° cells!ml. On the basis
of multi-modal distributions, the strains were
calesorized inwo seositive (5), and resistam (R)
according to the indicated break point,

Plasmid DNA extraction:

Plasmid  DNA - from  each  =olae was
extracted by the method of Holmes and
Cuigely and sized related o phage 2-DNA
digested with Hind 117 Electrophoresis was
carricdd out in horizontal bed apparatus using
lmM Tris-Borate butfer (pH:7.2) either at 60
Wotor 4 hours or 90 % for 2 hours,

Statistical analysis:

All data were analveed using Ept Inlo
software version 6.4, Chi-square  test was
vsed for determination of the significance of
association.
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Table 2: Number of antibiotic resistant Pseudomonas aeruginosa with respect to

cipraflaxacin and ather antibiotics.

Antibiotics Sensitive Resistant P-value
Ciprofloxacin [ 34 < (.00}
kanamycin 4 45 = {(1.0011
Tetracyeline 0 50 < 0.001]
Chloramphenicol 0 S0 = {.001
Carbenicillin Il A0 <0001
Cefotavime 7 43 <001
Amikuacin f 44 < (0.0
Ceftraivone 4 40 <0001
Tobramyein 4 46 < 000

Results

O of 250 specimens studied in the burn unit
of the Kerman Hospital over a period of one
vear, S0 were infected with P aeruginosa.
Twentv-two  solatwes  were collected  from
females and 28 from males. The mean +
standard deviation (5D of their age was 21.3
= 143 vears. distribution of  the
resistance of the isolates o different antibiotics
is shown in Table 1. On the basis of criteria
estublished by NCCLS, overall
susceptibility pauern of the  isolates  with
respect o ciprofloxacin and other antihiotics
Table 2. Out of 3 sirains
eramined, sixteen were sensitive w Cp, 4 1o
K. & 10 AN, 4 to CFT, and 4 w TOB
[P=<0.001].  The MICs of ciprotloxacin for
the above isolates are shown in Table 3.

The

the

are shown in

The

correlation between MIC and zone diameter

were  also consistent with  that expected.
Plasmid  dsolation and  agarose  pel

electrophoresis (0.7%) revealed three plasmid
bands in strains B and 16 with one plasmid
band in strain 35 (Fig. 1),

Discussion

There is growing concern that the control of
infectious diseases is threatened by the upward
trend in the number of bacteria that are
resistant o muoliple  antibiotics.  Resistam
infections  are  associated increased
morbidity, prolonged  hospital stays, sreater
direet  and  indirect  costs,  and  greater
oppartunity lor the spread of infection o other
individuals. ™

In this study, we have shown thar the

willt

Table 3: Minimum inhibitory concentration (MIC) of ciprofloxacin for Psesudomonas

isolates.

Mo, of sensitive

_orresistant strains Ror 5§ MIC 50 (gg/ml)
5 5 0.0125
5 3 031
fi 5 006025
24 K 4

Total MIC (pg/ml)

0,023 OO0 -0.041
0068 0.034-0.066
0.1235 0.067-0,133

b 4.283-8.517

Foonlidence imerval. 5= sensitive. B= resisman
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Figure 1: Agarose gel electrophoresis of the
plasmids from P gureginosa strains B, 18
and 35,

ciprofloxacin resistant strains of P, aeruginosa
are emerging in the burn unit of the Kerman
Hospital and some strains also exhibited cross
resistance with other  clinically  uselul
antibiotics.  The high level of ciprofloxacin
resistance in many of these isolates with MIC
of 8 pg/ml indicates the presence of multiple
mutaticns in the genome. Continued cxposure
to ciprofloxacin would explain the occurrence
of strains with high levels of resistance o this
antibiotic in a hospital setting.  To our
surprise, a high percentage of P aeruginosa
isolates  were  obtained  from  patienis  with
prolonged hospitalization.  Furthermore, some
strains carried plasmids which could be a
polential source for acquired resistance (Fig. 13

There  is little  information  available
reparding  the emergence of ciprofloxacin
resistance  pathogens in third  waorld

countries.'' Qadri et al.  studied
antimicrobial resistance patterns of bacteria |
isolated in 1992 from two tertiary care centers
in Rivadh. Ouistanding number of £
aerdginosa  exhibited MIC of 4-8 pg/ml.
Similarly, the level of resistance of bacteria o
ciprofloxacin in third world countries was
compared by Green and Tillotson.  Their data
confirmed that ciprofloxacin is a safe drug in
children in  developing  countries  although
resistant strains are emerging. " Sharma et al.
reported ciproflexacin resistance among multi-
drug  resistance  strains ol Salmonella
senfienberg in India." The level of resistance
is rapidly increasing in this organism. In Iran,
few reports exist on ciprofloxacin resistance in
bacteria and this study was an attempt to
address this issue.™
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