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Abstract: To present trends of resistance to fluoroquinolones among common organisms isolated from
pediatric patients at Princess Rahmah Hospital during the period of 2005-2009. Fluoroquinolones
susceptibility of all isolates of Gram negative and Gram positive organisms were retrospectively
obtained from diagnostic medical microbiology laboratory of Princess Rahmah Hospital during the
period from 2005-2009. Out of 4677 bacterial isolates, there were 3158 isolates from urine samples
and 1519 from blood samples. Overall isolates, resistance to ciprofloxacin as well as norfloxacin
almost remained unchanged during the study period. Ciprofloxacin as well as norfloxacin can still be
used for empirical therapy in pediatric infections.
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INTRODUCTION 

Bacterial resistance has been emerging and become major public health problem worldwide. Infections
results from resistant bacteria have been shown to be more frequently associated with increased morbidity and
mortality than those caused by susceptible pathogens Travers et al., (2002). This had led to both clinical and
financial implications for the treatment of infected patients Byarugaba, (2004).

The use of fluoroquinolone appears to be increasing in treatment of different health disorders worldwide
(Hooper, 2000; Chen et al., 1999). Although fluoroquinolones are contraindicated in children due to the risks
of damage to the musculoskeletal system Bradley et al., (2007) their use in children however, is not absolutely
contraindicated for certain severe infections where other antibiotics are not an option; their use can be justified
Leibovitz, (2006).

Ciprofloxacin and norfloxacin are active against most Gram positive and Gram negative infectious bacteria
at concentrations easily attained in most tissues and body fluids Nicolau, (1999). The uses of fluoroquinolones
in treatment broad range of clinical conditions such as urinary tract infections and upper respiratory tract
infections and as a prophylaxis of neutropenic patients as well as its use in veterinary medicine, results in
resistant strains started to emerge Chaslus- Dancla et al., (1986). Despite world-wide use of antibiotics, the
distribution of the resistance is far from being uniform even in the same area Burwen et al., (1994). Therefore,
continuous monitoring of susceptibility patterns among general practice isolates is warranted not only for
fluoroquinolones but also for all currently prescribed antibiotics. Such information is important for clinician
in their choice of therapy. However, there is little information on fluoroquinolones resistance in Jordan.
Therefore, this retrospective study was conducted to determine the rate of resistance to fluoroquinolones by
different clinical isolated from cultures of different clinical specimens received from pediatric patients at
Princess Rahmah Hospital during a period of 2005-2009.

MATERIALS AND METHODS

This study was carried out in the diagnostic Medical Microbiology Laboratory of Princess Rahmah
Hospital located in Irbid, Jordan, between 2005-2009. A total of 4677 bacterial isolates were identified from
different clinical specimens (3158 urine and 1519 blood) using standard bacteriological methods.
Microbiological and antibacterial susceptibility data of this study obtained from records of diagnostic Medical
Microbiology Laboratory of Princess Rahmah Hospital. These data were filled in a prepared data sheet.



Aust. J. Basic & Appl. Sci., 5(7): 23-26, 2011

24

Antimicrobial susceptibility patterns of these isolates to ciprofloxacin, and norfloxacin were determined using
the Kirby-Bauer method of disc diffusion test Bauer et al., (1960). Data were analyzed using SPSS (version15
for Windows) to calculate the frequencies and cross tables. The study protocol was approved by the Ethics
Committee of the Ministry of Health in Jordan (MOH, REC, 08, 0057).

RESULTS AND DISCUSSION

During a five year period (2005-2009), a total of 4677 isolates of positive cultures of pediatric patients
aged below 15 years old were studied. Of 4677 bacterial isolates, there were 3158 isolates from urine samples
and 1519 from blood samples. Overall isolates, resistance to ciprofloxacin as well as norfloxacin almost
remained unchanged during the study period. However, resistance rate to ciprofloxacin (for all tested isolates
during all years of study period) was 14.2%, 9.0%, 0%, 4.9%, 6.8% 26.5% and 9.5% for Escherichia coli,
Klebsiella spp Proteus spp, Pseudomonas, Enterobacter, staphylococcus aureus  and Streptococcus spp (Table
1). Whereas, resistance rate to norfloxacin (for all tested isolates during all years of study period) was 15.9%,
14.7%, 2.2%, 12.5%, 19.6% 15.2%, and 27.8 for E. coli, Klebsiella spp Proteus spp, Pseudomonas,
Enterobacter, S. aureus  and Streptococcus spp (Table 2).

Fig. 1 represents the susceptibility of all clinical isolates to both ciprofloxacin and norfloxacin during the
study period 2005-2009.

Table 1: Ciprofloxacin susceptibility pattern against gram negative and gram positive clinical isolates from Jordanian children in a five
years period.

Isolates Year
2005 2006 2007 2008 2009 All years
N (S%) N (S%) N (S%) N (S%) N (S%) N (S%)

E. coli 404 (86.1) 268 (87.6) 337 (84.5) 405(85.6) 310 (85.4) 1720 (85.8)
Klebsiella spp 165 (91.5) 128 (84.3) 161 (93.7) 135 (92.6) 59 (91.8) 748 (91.0) 
Proteus spp  29 (100.0) 19(100.0) 18(100.0) 16 (100.0) 19 (100.0) 101 (100.0)
Pseudomonas 95.0 (20) 10 (100.0) 10 (100.0) 12 (83.3) 10 (100.0) 62 (95.1)
Enterobacter 92.8 (14) 16 (100.0) 7 (85.7) 3 (100.0) 19 (89.4) 59 (93.2)
S. aureus 81 (75.3) 115 (70.4) 93 (62..3) 265 (79.6) 104 (70.4) 658 (73.5)
Streptococcus spp 10 (80.0) 17 (82.3) 5 (100.0 )  9(100.0) 12 (100.0) 53 (90.5)
All  tested Isolates 83.6 (723) 87.0 (573) 631 (84.4) 845 (85.6) 633 (86.5) 3401 (85.3)

Table 2: Norfloxacin susceptibility pattern against gram negative and gram positive clinical isolates from Jordanian children in a five
year period.

Isolates Year
2005 2006 2007 2008 2009 All years
N (S%) N (S%) N (S%) N (S%) N (S%) N (S%)

E. coli 400 (83.2) 412 (83.0) 387 (85.5) 411 (83.5) 395 (86.0) 2005 (84.1)
Klebsiella spp 91 (84.6) 134 (81.3) 126 (86.5) 115 (86.3) 108 (87.9) 574 (85.3)
Proteus spp 28 (96.4) 26 (96.1) 18 (100.0) 0 20 (100.0) 92 (97.8)
Pseudomonas 11 (90.9) 10 (90.0) 11 (90.9) 9 (77.0) 7 85.7 48 (87.5)
Enterobacter 16 (75.0) 25 (84.0) 9 (77.7) 3 (66.6) 34 (82.3) 87 (80.4)
S. aureus 9 (88.8) 4 (75.0) 9 (88.8) 0 11 (81.8) 33 (84.8)
Streptococcus spp 4 (50.0) 3 (100.0) 1 (100.0) 4 (50.0) 6 (83.3) 18 (72.2)
All  tested Isolates 559 (83.8) 614 (83.3) 561 (86.2) 542 (84.3) 581 (86.5) 2857 (84.8)

Fig. 1: Fluoroquinolones susceptibility pattern against all clinical isolates from Jordanian children in a five year
period.
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Discussion:
Both fluoroquinolones ciprofloxacin and norfloxacin proved to be of chemotherapeutic value against

different tested clinical isolates.
Fluoroquinolones resistance emerged soon after there clinical use both in gram-positive and gram negative

infections (Babay, 2007; Cruciani and Bassetti, 1994; Barry et al., 1990).
Results of this study demonstrate that resistance to fluoroquinolones remained almost unchanged during

the study periods for the tested clinical isolates. However, during the study period ciprofloxacin resistance to
all tested isolates was ranged between 0% and 26.5% for Proteus spp and S. Aureus   respectively. Whereas,
resistance to norfloxacin was ranged between 2.2% and 27.8% for Proteus spp and Streptococcus spp
respectively. Resistance rate to ciprofloxacin in this study was consistence with results reported in Palestine
(El Astal, 2005), but they were higher than that reported in Nigeria Omigie et al., (2009). Resistance to
norfloxacin was seen to be higher than that reported for ciprofloxacin. This could be due to the extensive use
of norfloxacin in pediatric patients compared to ciprofloxacin. 

An interesting finding of this study is that the lack of evolution towards fluoroquinolones resistance in
general practice isolates of clinical isolates are not in agreement with findings from previous studies in different
countries that showed an increasing resistance of clinical isolates to fluoroquinolones agents (Babay, 2007; El
Astal, 2005; Omigie et al., 2009). This could be explained by the lesser use of fluoroquinolones in pediatric
patients compared to adults in Jordan. In addition, the use of ciprofloxacin in veterinary medicine is not
permitted in Jordan, as many studies reported the association between the use of fluoroquinolones in veterinary
medicine and an increased the resistance of clinical isolates to fluoroquinolones Bazile- Pham- Khac et al.
(1996) 

Conclusion:
Susceptibility of clinical isolates to fluoroquinolones has remained unchanged over the past 5 years. Results

of this study revealing that fluoroquinolones can still be used for empirical therapy in pediatric infections.
However, in the future, continuous monitoring of susceptibility patterns among general practice isolates is
warranted not only for fluoroquinolones but also for all currently prescribed antibiotics.
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