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Abstract 
Introduction: The commonest bacterial agent involved in causation of UTIs is 
Escherichia coli. The emergence of FQ resistant uropathogenic E. coli is of great 
concern. 
Aim of the work: to study resistance towards urinary E. coli with various generations 
of fluoroquinolones. 
Patients & Methods:: our study was carried out in the Clinical Pathology 
Department, Sohag University Hospital during the period from June 2016 to May 
2017. Our study included 140 participants. Isolates from the specimens were obtained 
and identified using; Gram staining, colony characteristics on different culture 
medias. VITEC 2 Compact 15 identification kits were be used to confirm the 
identification of the isolates 
Results: E.coli was isolated from 100 patients (71%) of all patients complaining of 
UTI with positive urinary culture (study or case group). By studying prevalence of 
Antibiotic resistance of E.coli isolates reveals that fluoroquinolones show sensitivities 
of 42-46%. Also Nitrofurantoin has the highest sensitivity of 87%. This is followed 
by meropenem (67%).  Ampicillin shows sensitivity in only 6% of cases. Regarding 
drug sensitivity in out & inpatients, we find that all generations of fluoroquinolones 
show highly significant resistance ratios among inpatients compared to outpatients. 
Meropenem show resistance more in inpatients than outpatients, with significant 
difference, Ampicillin and Nitrofuratoin show non-significant difference. 
Conclusion: our study show an increased fluoroquinolone resistance among 
uropathogenic E. coli isolates mainly in hospital admitted patients. 
Keywords: Urinary tract infection (UTI), Escherichia coli and fluoroquinolone 
resistant E.coli. 
Introduction  

UTIs are among the most common 
infectious diseases encountered in 
clinical practice all over the world(1). 
UTI is a bacterial infection that affects 
any part of urinary tract(2). UTIs are 
caused by both Gram-negative and 
Gram-positive bacteria, as well as by 
certain fungi. The most common 
causative agent for both uncomplicated 
and complicated UTIs is uropathogenic 
Escherichia coli (UPEC)(3). Also, it is 
the principal pathogen both in the 
community as well as in the 
hospital(4). E.coli has been indicated 
as the most frequent uropathogen 
involved in the community-acquired 
UTI due to the fact of belonging to the 
normal flora of the human intestine 

and therefore easily colonizing the 
urinary tract(5). Virulence factors of  E. 
coli that have been potentially 
implicated as important to establish 
UTIs can be divided into two groups: 
(i) virulence factors associated with the 
surface of bacterial cell and (ii) 
virulence factors, which are secreted 
and exported to the site of action(6). 
UTIs in hospital and community 
setting are initially treated empirically 
based on frequency of pathogens, local 
antimicrobial resistance rates and 
illness severity. Treatment of UTI 
constitutes a great portion of 
prescription of antibiotics(7). Urinary 
pathogens have shown a changed 
pattern of susceptibility to antibiotics, 
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resulting in an increase in resistance to 
commonly used antibiotics(8). 
Fluoroquinolones are preferred as 
initial agents for empiric therapy 
because of high bactericidal and 
clinical cure rates as well as low rates 
of resistance among uropathogens(9). 
The emergence of fluoroquinolone 
resistant uropathogenic E. coli is of 
great concern because these pathogens 
account for 20% of all hospital 
acquired infections(10-12). Despite 
prescribing guidelines now 
recommending reserving 
fluoroquinolone use, resistance 
continues to rise and is a major 
problem encountered in the clinical 
setting. The percentage of E. coli 
isolates in the UK resistant to 
fluoroquinolones rose from 6% to 20% 
from 2001 to 2006 and remained at 
about 17% for the rest of the decade(13). 
Bacteria can become resistant to 
quinolones by mutations in the target 
molecules, that is, the topoisomerases 
II and IV, or by active efflux. Earlier 
observations of plasmid-mediated 
resistance have been confirmed but 
quinolone resistance determinants 
seem essentially chromosome encoded 
in both mechanisms(14). 
Aim of the work:  

After notifying the role of 
fluoroquinolones in UTIs caused by E. 
coli, our study was done to study 
resistance towards urinary E. coli with 
various generations of 
fluoroquinolones and also to assess 
sensitivity pattern of other drugs in 
place of fluoroquinolones resistant E. 
coli urinary tract infections with an 
objective to define appropriate 
intervention strategies to be applied in 
patient care and management.      
Patients and Methods:   
Patients: our study was carried out in 
the Clinical Pathology Department, 
Sohag University Hospital during the 
period from June 2016 to May 2017. 
Our study included 140 participants, 

96 female and 44 male, aged from 12-
60 years. Of them, 100 were cases 
group (positive isolation for E coli) 
and 40 were negative isolation for E 
coli but positive isolation for others 
organisms and considered as control 
group.  

Our study was approved by the 
Research and Ethical Committee at 
Faculty of medicine, Sohag University. 
All subjects were informed about the 
aim of this study and gave written 
consents. 
Inclusion criteria: patients that were 
suspected to have urinary tract 
infection. 
Exclusion criteria: patients had taken 
antibiotic treatment within 3 days prior 
to initial visit. 
Methods: all participants were 
subjected to: 
ü Full history taking: including age, sex, 

socioeconomic status, previous 
history of UTIs, previous history of 
antibiotic use, any anatomic 
abnormalities, hospitalization etc. 

ü Clinical examination. 
ü Laboratory investigations. 
1. Complete blood count (CBC): The test 

was performed on Cell Dyn 3700, 
automated cell counter, abbott 
diagnostics (USA). 

2. Serum Creatinine: The test was done 
by Roche/Hitachi cobas c311 system. 

3. Urea: The test was done by 
Roche/Hitachi cobas c311 system. 

4. Urine analysis. 
5. Urine culture. 

Isolates from the specimens were 
obtained and identified according to 
Bergey’s manual of Bacteriology, 
using; Gram staining, colony 
characteristics on culture media as 
nutrient agar, MacConkey’s agar and 
blood agar.  VITEC 2 Compact 15 
identification kits were used to confirm 
the identification of the isolates. 
Statistical analysis:  
- Statistical package for social 

sciences (IBM-SPSS), version 17 
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was used for statistical data 
analysis.  

- Data expressed as mean, standard 
deviation (SD), number and 
percentage. Mean and standard 
deviation were used as descriptive 
value for quantitative data, while 
number and percentage were used 
to describe qualitative data.  

- Student t test was used to compare 
the means between two groups, and 
one-way analysis of variance 
(ANOVA) test was used to 
compare means of more than two 
groups.  

- Pearson Chi square was used to 
compare percentages of qualitative 

data, and Fisher's Exact test was used 
for non parametric data. 

- Pearson correlation test was used to 
compare two quantitative variables. 
The value of (r) is explained in the 
following figures: 
r <0.2 è negligible correlation 
r 0.2-0.4 è weak correlation 
r 0.4-0.7 è moderate correlation 
r 0.7-1 è strong correlation 
r positive è positive correlation 
r negative è negative correlation 

- For all these tests, the level of 
significance (P-value) can be 
explained as: 

1 No significance P > 0.05 
2 Significance P < 0.05 
3 High significance P < 0.001.

Results 
Our study included 140 participants, 96 female and 44 male, aged from 12-60 years. 

Of them, 100 were cases group (positive isolation for E coli) and 40 were negative 
isolation for E coli but positive isolation for others organisms and considered as 
control group (figure 1). 

By comparison between demographic data of case and control group, it was found 
that the mean age of our cases was 23±13 years, and the mean age of control group 
was 25±13 years. 

In both case & control groups 42% were adult (>20 years), and 58% were Young 
adults (12-20 years), the comparison is non-significant (P value≥0.05). Regarding sex 
of our study population 31% of cases were males, 69% were females, also similar 
percentage was for control group, the comparison is non-significant (P value≥0.05). 
46% of our cases were from urban areas, 54% from rural areas, but half of control 
group were from urban and other half from rural area, the comparison is also non-
significant (P value≥0.05). (table 1). 

Prevalence of antibiotic resistance in our study group show that ampicillin was 
resistant in 94% of cases, sensitive in only 6%, but Meropenem was sensitive in 67% 
of cases, and resistant in 33%. On the other hand, Ciprofloxacin (1st generation 
Fluoroquinolone) showed a sensitivity of 46%, levofloxacin (2nd generation 
Fluoroquinolone) showed 45% sensitivity. Moreover, Gatifloxacin and Moxifloxacin 
(3rd and 4th generation Fluoroquinolone) showed only sensitivity of 42%. We also 
found that Nitrofurantoin was resistant in 13% of our cases. 

By Comparison between 1st&4th generation Fluoroquinolones resistance in case 
group we found that the majority of cases (88%) were either sensitive to both 
ciprofloxacin and moxifloxacin (38%) or resistant to both (50%). Only 8 cases were 
sensitive to ciprofloxacin but resistant to moxifloxacin, and only 4 cases showed the 
reverse sensitivity to both drugs, so the comparison is non-significant (P value ≥0.05) 
in such few number of cases (Table 2).   

Also, when we compared between ciprofloxacin and demographic data, we found 
that ciprofloxacin showed resistance more adults than young adult, males more than 
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females and rural more than urban. However, these differences were small and do not 
show significant differences (P value ≥0.05) (figure 2). 

When we compared between Moxifloxacin and demographic data, we found that 
moxifloxacin showed resistance more adults than young adults, males more than 
females and rural more than urban. However, these differences were small and do not 
show significant differences (p value≥0.05) (figure 3).  

In our study, by comparison between outpatients & inpatients regarding drug 
sensitivity in case group which is divided to 66% outpatients, and 34% inpatients, 
Regarding drug sensitivity in out& inpatients, we found that 100% of inpatients were 
resistant to ampicillin, but with non significant difference compared to outpatients (P 
value ≥0.05). Meropenem showed resistance more in inpatients than outpatients, with 
significant difference (P value=0.032). Moreover, All Fluoroquinolones generations 
showed highly significant resistance ration among inpatients compared to outpatients 
(P value =0.001). Nitrofuratoin showed non significant difference, may be due to the 
limited number of resistant cases (only 13 cases) (P value ≥0.05) (Table 3). 
 

Table 1: Comparison of clinical data between Group A and Group B. 
 

 

Variable 

 

Group 

Chi square or T 

test  

 

 

P value 

A B 

Age Mean±SD 23.96±13.4 25.5±13.03 0.620 0.536(NS) 

Age 

Group 

Adult (>20 years) 42(42%) 17(42.5%) 
 

0.003 

 

0.957(NS) 
Young adults (12-20 

years) 
58(58%) 23(57.5%) 

 

Sex 

Male 31(31%) 13(32.5%)  

0.030 

 

0.863(NS) Female 69(69%) 27(67.5%) 

 

Residence 

Urban 46(46%) 20(50%)  

0.183 

 

0.668(NS) Rural 54(54%) 20(50%) 

NS : Non significant (P value >0.05)  S: Significant (P value <0.05)  HS: Highly 
significant (P value <0.001). 
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Table 2: Comparison between 1st&4th generation Fluoroquinolones resistance 
in case group 

 Moxifloxacin Total 
 R S  

Ciprofloxacin R Count 50 4 54 
% 50.0% 4.0% 54.0% 

S Count 8 38 46 
% 8.0% 38.0% 46.0% 

Total Count 58 42 100 
% 58.0% 42.0% 100.0% 

McNemar Chi square = 57.667, p value 0.388 
NS : Non significant (P value >0.05)  S: Significant (P value <0.05)  HS: Highly 

significant (P value <0.001). 
 

Table 3: Comparison between outpatients & inpatients regarding drug 
sensitivity in case group 

 
Variable 

 
Outpatients 

 
Inpatients 

 
Chi square  

 
P value 

     

Ampicillin Resistant 60(90.9%) 34(100%)  
3.288 

 
0.076(NS) Sensitive 6(9.1%) 0 

Meropenem Resistant 17(25.8%) 16(47.1%)  
4.605 

 
0.032(S) Sensitive 49(74.2%) 18(52.9%) 

Ciprofloxacin Resistant 26(39.4%) 28(82.4%)  
16.672 

 
<0.001(HS) Sensitive 40(60.6%) 6(17.6%) 

Levofloxacin Resistant 27(40.9%) 28(82.4%)  
15.573 

 
<0.001(HS) Sensitive 39(59.1%) 6(17.6%) 

Gatifloxacin Resistant 29(43.9%) 29(85.3%)  
15.754 

 
<0.001(HS) Sensitive 37(56.1%) 5(14.7%) 

Moxifloxacin Resistant 29(43.9%) 29(85.3%)  
15.754 

 
<0.001(HS) Sensitive 37(56.1%) 5(14.7%) 

Nitrofuratoin Resistant 6(9.1%) 7(20.6%)  
2.623 

 
0.105(NS) Sensitive 60(90.9%) 27(79.4%) 

NS : Non significant (P value >0.05)  S: Significant (P value <0.05)  HS: Highly 
significant (P value <0.001). 

 

 
Figure 1: prevalence of isolated organisms "cases and control groups". 
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Figure 2: Comparison between Ciprofloxacin and demographic data. 

 

 
Figure 3: Comparison between Moxifloxacin and demographic data. 

 
Discussion

UTIs are one of the commonly 
encountered diseases in developing 
Countries with an estimated annual 
global incidence of at least 250 
million(15). E. coli is the major 
aetiological agent in causing UTI, 
which accounts for up to 90% of cases 
with other pathogens including 
Enterococci, Staphylococcus 
saprophyticus, Klebsiella spp., Proteus 
mirabilis and Pseudomonas(16). In UTI 
cases, antibiotic treatment is often 
started empirically, before the results 
of urine culture are available and 
therapy is based on information 
obtained from the antimicrobial 
resistance pattern of the urinary 
pathogens. Antibiotic resistance is a 
worldwide problem threatening our 
ability to treat infections. Treatment 
failure because of antibiotic resistance 
inside and outside hospitals results in 

increasing mortality, morbidity and 
economic costs(17). Regular monitoring 
of resistance patterns is necessary to 
improve guidelines for empirical 
antibiotic therapy(18). Empirical first-
line treatment of uncomplicated UTI 
should preferably be with an antibiotic 
to which resistance is low and which 
has a low capacity for co-selection of 
resistance and a low impact on the 
normal intestinal flora(19). 

Our study group divided into 66% 
outpatients, and 34% inpatients. In 
both case & control groups around 
42% were Adult (>20 years), and 58% 
were Young adults (12-20 years). 

Regarding sex of our study 
population 31% of cases were males, 
69% were females, also similar 
percentage was for control group. 46% 
of our cases were from urban areas, 
54% from rural areas, but half of 
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control group were from urban and 
other half from rural area. 

Regarding drug sensitivity, we found 
that nitrofurantoin had the highest 
sensitivity of 87%. This was followed 
by meropenem (67%). 
Fluoroquinolone showed sensitivities 
of 42-46%; being higher among 1st 
generation (ciprofloxacin; 46%); and 
lower among the 3rd and 4th 
generations (gatifloxacin and 
moxifloxacin; 42%) which may be due 
to fourth generation drug abuse more 
than first generation. Ampicillin 
showed sensitivity in only 6% of cases.  

Data of Niranjan and Malini. 
(2014)(20), Saha et al. (2014)(21) 
showed that resistance to 
fluoroquinolones of 70% and 74.4% 
was documented from their studies 
done in Kolkata and Puducherry 
respectively, also Somashekara et al. 
(2014)(8) revealed increasing resistance 
to fluoroquinolones between 74.2% 
and 86%, lowest resistance is seen to 
nitrofurantoin in study of Mehta et al. 
(2005)(22) as there was a decreasing 
trend of resistance seen over the three 
successive years decreasing from 36% 
(2012) to 18 % (2014) which was close 
to our results. In Spain, published data 
indicate a high frequency of resistance 
to ampicillin, co-trimoxazole and the 
quinolones among E. coli isolates from 
outpatient urine samples(23, 24), which 
seems to indicate that these 
antimicrobial agents should not be 
used. Hasan et al. (2007)(25) reported 
that resistance by E.coli to FQ group 
antibiotics like ciprofloxacin and 
norfloxacin was 79% and 71% 
respectively, Forbes et al. (2002)(26) 
reported that the increasing resistance 
to third-generation Fluoroquinolones 
was associated with the presence of 
ESBLs in their study, as 46.3% of 
E.coli resistant to FQ were ESBL 
producers. The comparison of 
ciprofloxacin resistance patterns of 
uropathogenic E.coli in various studies 

from India and other parts of the world 
has shown a range from 6 % to 
75%(20). In study of Boyd et al. 
(2008)(27), 46% isolates of E.coli were 
ciprofloxacin resistant. 

Comparing the results obtained from 
isolates from uncomplicated UTI with 
those obtained in 1997–98(28), an 
increase in resistance to quinolones 
was observed. Increasing FQ resistance 
among urinary E. coli has also been 
documented in studies in other 
countries(29). Indeed, in a study in the 
USA, ciprofloxacin was the only agent 
studied that demonstrated a consistent 
stepwise increase in resistance from 
1995 (0.7%) to 2001 (2.5%)(30). When 
we compared between ciprofloxacin 
and demographic data, we found that 
ciprofloxacin was resistant in 64% of 
adults and 47% of young adults, also it 
was resistant in 68% of males and 48% 
of females. Regarding residence it was 
resistant in 50% of urban population 
and 57% of rural population; all with 
non significant differences. This was 
inconsistent with Boyd et al. (2008)(27) 
who also have reported that 
fluoroquinolone resistance has 
increased with time, and patient age. 
According to Spanish national 
surveillance study female: male E. coli 
UTI infections are 19%: 28.9%(31). 
Regarding drug sensitivity in out & 
inpatients, we found that 100% of 
inpatients were resistant to ampicillin, 
but with non-significant difference 
compared to outpatients. Meropenem 
showed resistance more in inpatients 
than outpatients, with significant 
difference (p=0.032). Moreover, all 
generations of FQ showed highly 
significant resistance ratios among 
inpatients compared to outpatients. 
Nitrofuratoin showed non significant 
difference, may be due to the limited 
number of resistant cases (only 13 
cases). This was similar to results of 
study of Boyd et al. (2008)(27) as they 
found higher rate of resistance is noted 
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in hospitalized patients than out 
patients. This may be due to decreased 
immune system with super added 
hospital acquired infections and with 
indwelling catheters, frequent use of 
FQ and with complicated infections. In 
study of Huang and Stafford. 
(2002)(32) laboratory data indicated that 
2061 strains of E. coli were isolated 
from outpatient urine samples during 
2002, of which 58.4% were resistant to 
ampicillin, 19.0%to norfloxacin, 
19.2%to ciprofloxacin, 2.3% to 
fosfomycin, and 1.4% to 
nitrofurantoin. 
Conclusion: 

Our study show an increased FQ 
resistance among uropathogenic E. coli 
isolates mainly in hospital admitted 
patients. E.coli was isolated from 100 
patients (71%) of all patients 
complaining of UTI with positive 
urinary culture (study or case group). 
By studying prevalence of Antibiotic 
resistance of E.coli isolates reveals that 
Fluoroquinolones show sensitivities of 
42-46%; being higher among 1st 
generation (ciprofloxacin; 46%); and 
lower among the 3rd and 4th 
generations (gatifloxacin and 
moxifloxacin; 42%). Also 
Nitrofurantoin has the highest 
sensitivity of 87%. This is followed by 
meropenem (67%).  Ampicillin shows 
sensitivity in only 6% of cases. 
In conclusion, our study show an 
increased FQ resistance among 
uropathogenic E. coli isolates mainly 
in hospital admitted patients. 
Recommendation:  as following 
ü Close attention to monitor FQ 

susceptibility patterns and the 
association of multidrug resistance 
with FQ resistance in isolates of E. 
coli and other bacteria causing 
urinary tract infections and other 
infections. 

ü The increased prescription of FQ as 
first-line therapy for common 
infections such as cystitis will 

facilitate the emergence of resistance 
to this class of compounds and 
promote the emergence of multidrug-
resistant strains and, therefore, should 
be discouraged as it will undermine 
the efficacy of FQ to treat more-
serious infections. 

ü FQ- sparing agents should be given 
higher priority than FQ in the 
treatment of cystitis. 

ü Continued surveillance of urinary tract 
isolates of E. coli and other pathogens 
is important, and appropriate clinical 
use of FQ is imperative as they become 
more widely prescribed. 

ü Large-scale studies are recommended 
to reflect the resistance in fourth 
generation of FQ more than first 
generation. Also, Further research into 
the molecular basis of FQ resistance 
could lead to new therapeutic strategies 
for FQ-resistant E. coli. 
References 

1. Akram M, Shahid M, Khan AU. 
Etiology and antibiotic resistance 
patterns of community-acquired 
urinary tract infections in J N M C 
Hospital Aligarh, India. Annals of 
clinical microbiology and 
antimicrobials. 2007;6:4. 

2. Ramakrishnan K, &, Scheid DC. 
Diagnosis and management of acute 
pyelonephritis in adults. . Am Fam 
Physician, . 2005;71(5):933-42. . 

3. Foxman B. Urinary tract infection 
syndromes: occurrence, recurrence, 
bacteriology, risk factors, and disease 
burden. Infectious disease clinics of 
North America. 2014;28(1):1-13. 

4. Gururaju T, Sarojamma V, &, 
Ramakrishna V.  Prevalence and 
Fluoroquinolone Resistance Pattern in 
Escherichia coli Isolates of Urinary 
Tract Infection (UTI) Patients. . 
Journal of Krishna Institute of Medical 
Sciences (JKIMSU), . 2015;4(2). 

5. Laupland KB, Ross T, Pitout JD, 
Church DL, Gregson DB. Community-
onset urinary tract infections: a 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


SOHAG MEDICAL JOURNAL       Prevalence of Fluoroquinolone-Resistant Clinical Isolates  
Vol. 22 No.1 Jan  2018                                       Doha Mohamed Ali Abd- ElRhman 

 

261 
 

population-based assessment. 
Infection. 2007;35(3):150-3. 

6. Emody L, Kerenyi M, Nagy G. 
Virulence factors of uropathogenic 
Escherichia coli. International journal 
of antimicrobial agents. 2003;22 Suppl 
2:29-33. 

7. Talan DA, Takhar SS, Krishnadasan A, 
Abrahamian FM, Mower WR, Moran 
GJ, et al. Fluoroquinolone-Resistant 
and Extended-Spectrum beta-
Lactamase-Producing Escherichia coli 
Infections in Patients with 
Pyelonephritis, United States(1). 
Emerging infectious diseases. 
2016;22(9). 

8. Somashekara SC, Deepalaxmi S, 
Jagannath N, Ramesh B, Laveesh MR, 
Govindadas D. Retrospective analysis 
of antibiotic resistance pattern to 
urinary pathogens in a Tertiary Care 
Hospital in South India. Journal of 
basic and clinical pharmacy. 
2014;5(4):105-8. 

9. Bader MS, Hawboldt J, Brooks A. 
Management of complicated urinary 
tract infections in the era of 
antimicrobial resistance. Postgraduate 
medicine. 2010;122(6):7-15. 

10. Hwang TJ, Hooper DC. Association 
between fluoroquinolone resistance 
and resistance to other antimicrobial 
agents among Escherichia coli urinary 
isolates in the outpatient setting: a 
national crosssectional study. . J 
Antimicrob Chemother 2014;69(6): 
:1720-2. 

11. Betitra Y, Teresa V, Miguel V, 
Abdelaziz T. Determinants of 
quinolone resistance in Escherichia 
coli causing community-acquired 
urinary tract infection in Bejaia, 
Algeria. Asian Pacific journal of 
tropical medicine. 2014;7(6):462-7. 

12. Landry E, Sulz L, Bell A, Rathgeber 
L, Balogh H. Urinary Tract Infections: 
Leading Initiatives in Selecting 
Empiric Outpatient Treatment 
(UTILISE). The Canadian journal of 
hospital pharmacy. 2014;67(2):116-25. 

13. Livermore DM, Hope R, Reynolds R, 
Blackburn R, Johnson AP, &, et al. 
Declining cephalosporin and 
fluoroquinolone non-susceptibility 
among bloodstream Enterobacteriaceae 
from the UK: links to prescribing 
change?. . Journal of Antimicrobial 
Chemotherapy. 2013;68(11): :2667-74. 

14. Singh R, Swick MC, Ledesma KR, 
Yang Z, Hu M, Zechiedrich L, et al. 
Temporal interplay between efflux 
pumps and target mutations in 
development of antibiotic resistance in 
Escherichia coli. Antimicrobial agents 
and chemotherapy, . 2012;56(4): 
:1680-5. 

15. Ronald AR, Nicolle LE, Stamm E, 
Krieger J, Warren J, Schaeffer A, et al. 
Urinary tract infection in adults: 
research priorities and strategies. 
International journal of antimicrobial 
agents. 2001;17(4):343-8. 

16. Ronald A. The etiology of urinary 
tract infection: traditional and 
emerging pathogens. The American 
journal of medicine. 2002;113 Suppl 
1A:14S-9S. 

17. Fagan M, Lindbaek M, Grude N, 
Reiso H, Romoren M, Skaare D, et al. 
Antibiotic resistance patterns of 
bacteria causing urinary tract 
infections in the elderly living in 
nursing homes versus the elderly living 
at home: an observational study. BMC 
geriatrics. 2015;15:98. 

18. Grude N, Tveten Y, Kristiansen BE. 
Urinary tract infections in Norway: 
bacterial etiology and susceptibility. A 
retrospective study of clinical isolates. 
Clinical microbiology and infection : 
the official publication of the European 
Society of Clinical Microbiology and 
Infectious Diseases. 2001;7(10):543-7. 

19. Naber KG, Schito G, Botto H, Palou 
J, Mazzei T. Surveillance study in 
Europe and Brazil on clinical aspects 
and Antimicrobial Resistance 
Epidemiology in Females with Cystitis 
(ARESC): implications for empiric 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


SOHAG MEDICAL JOURNAL       Prevalence of Fluoroquinolone-Resistant Clinical Isolates  
Vol. 22 No.1 Jan  2018                                       Doha Mohamed Ali Abd- ElRhman 

 

262 
 

therapy. European urology. 
2008;54(5):1164-75. 

20. Niranjan V, Malini A. Antimicrobial 
resistance pattern in Escherichia coli 
causing urinary tract infection among 
inpatients. . Indian J Med Res 
2014;139:945-48. 

21. Saha S, Nayak S, Bhattacharyya I, 
Saha S, Mandal AK, Chakraborty S, et 
al. Understanding the patterns of 
antibiotic susceptibility of bacteria 
causing urinary tract infection in West 
Bengal, India. Frontiers in 
microbiology. 2014;5:463. 

22. Mehta M, Dutta P, Gupta V. 
Antimicrobial susceptibility pattern of 
blood isolates from a teaching hospital 
in north India. Japanese journal of 
infectious diseases. 2005;58(3):174-6. 

23. Alonso Sanz M, Abad Be´cquer M. 
Fenotipos de Resistencia en 
aislamientos urinarios de Escherichia 
coli en la comunidad: implicaciones 
terape´uticas. . Med Clin (Barc) 
2003;120:361–4. 

24. Kahlmeter G, Eco.Sens. An 
international survey of the 
antimicrobial susceptibility of 
pathogens from uncomplicated urinary 
tract infections: the ECO.SENS 
Project. J Antimicrob Chemother. 
2003;51(1):69-76. 

25. Hasan AS, Nair D, Kaur J, Baweja G, 
Deb M, Aggarwal P. Resistance 
patterns of urinary isolates in a tertiary 
Indian hospital. Journal of Ayub 
Medical College, Abbottabad : JAMC. 
2007;19(1):39-41. 

26. Forbes B, Sahm D, and, Weissfeld 
AS. Infections of the Urinary tract, In; 
Baileys and Scott s (11thedt.) 
Diagnostic Microbiology St. Louis, 
Missouri, . Mosby. 2002:927-238. 

27. Boyd LB, Atmar RL, Randall GL, 
Hamill RJ, Steffen D, L. Z. Increased 
fluoroquinolone resistance with time in 
Escherichia coli from >17,000 patients 
at a large county hospital as a function 
of culture site, age, sex and location. 
BMC Infectious Diseases 2008;8. 

28. Oteo J, Aracil B, Hoyo JF, Perianes J, 
Gomez-Garces JL, Alos JI. Do the 
quinolones still constitute valid 
empirical therapy for community-
acquired urinary tract infections in 
Spain? Clinical microbiology and 
infection : the official publication of 
the European Society of Clinical 
Microbiology and Infectious Diseases. 
1999;5(10):654-6. 

29. Goettsch W, van Pelt W, Nagelkerke 
N, Hendrix MG, Buiting AG, Petit PL, 
et al. Increasing resistance to 
fluoroquinolones in escherichia coli 
from urinary tract infections in the 
netherlands. J Antimicrob Chemother. 
2000;46(2):223-8. 

30. Karlowsky JA, Kelly LJ, Thornsberry 
C, Jones ME, Sahm DF. Trends in 
antimicrobial resistance among urinary 
tract infection isolates of Escherichia 
coli from female outpatients in the 
United States. Antimicrobial agents 
and chemotherapy. 2002;46(8):2540-5. 

31. Moreno E, Teresa P, Johnson R, A A. 
Quinolone, fluoroquinolone resistance 
in relation to virulence determinants 
and phylogenetic background among 
uropathogenic Escherichia coli. J 
Antimicrob Agents Chemother 
2006;57(2)::204 –11. 

32. Huang E, Stafford R. National 
patterns in the treatment of urinary 
tract infections in women by 
ambulatory care physicians. . Arch 
Intern Med 2002;162:41–7. 

 
 
 
 
 
 
 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com

