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ABSTRACT

Urinary tract infection is a very common disease that can affect anvone at any age where the
infection rate is higher in woman than man. This study aimed to ascertain the current situation
of Urinary Tract Infections (UTIs) and drug resistance determination caused by Escherichia coli
in different age groups of patients. This prospective study determined the antibiotic susceptibility
of 131 1solates of Kscherichia coli from the urine culture of 665 patients. Urine samples were
aseptically collected in sterile containers and then cultured on Nutrient media. Susceptibility to
9 antimicrobial agents was tested by the disc diffusion technique. Data analysis was performed by
employing SPSS software, Version 10.0 and group’s t-test was done as a test of significance. Among
131 E. coli confirmed patients 69 were females and 31% were males. [t state that female are more
vulnerable to UTI than male (p<0.001). The onset of UTIs in female was high at the age between
21-30 years (28.90%). The occurrence of the disease was high in March-October. Studies revealed
that the most resistance rates for K. coli detected from urine culture were Amoxicillin, Doxyeycline,
Cephalexin, Cephradine, Cotrimoxazole, Cefixime, Ceftroxone and Ciprofloxacin except,
Cefuracxime which was significantly sensitive (p<0.001). This study was evaluated for the
pravalence of K. coli in UTI especially to the women and the antibictic resistance pattern of K. colt.

Key words: Uropathogens, Escherichia colt, urinary tract infection, antibiotic susceptibility,
cefuracxime, chittagong

INTRODUCTION

Urinary Tract Infection (UTI) is one of the most common bacterial infections in many
developing countries like Bangladesh where proper sanitation is not maintained adequately. It
has been reported that up to 150 million individuals are affected annually worldwide
{(Stamm and Norrby, 2001). UTIs affect all age group individuals and diagnosed in both
hospitalized as well as outpatients. This burden causes serious impact on the socioceconomic life of
individuals and also leads to a large proportion of antibacterial drug consumption
{Dada-Adegbola and Muili, 2010). The main identified causes of UTIs are related to poor perineal
hygiene, pregnancy, urinary tract ocbstruction, urethral reflux, long time catheterization,
sexual intercourse, spermicidal contraception and a history of UTIs (Manges et «l., 2008;
Nahar ef al., 2010). Women are more susceptible to UTIs due to their anatormcal relation of
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genitourinary tract (Levinson and Jawetz, 2000). It has been observed that, up to one-third of all
women will experience UTI at some point during their lifetime (Valiquette, 2001). This finding is
attributed to three features that facilitate ascending infection into bladder, namely a short urethra,
the proximity of the urethra to the anus and colenization of the vagina by members of the fecal
flora (Levinson and Jawetz, 2000).

Generally, the predominant uropathogens for UTIs are Gram negative bacteria and
Fscherichia coli accounting for the highest prevalence in most instances (Gupta ef al., 1999;
Moges ef al., 2002; Sibi et af., 2011},

Studies revealed that uropathogens produce resistance against many commeon antibiotics where
K. coli is one of them. This is because of the frequent misuse of antibiotics, inadequate
dosages and easy availability of antimicrobial drugs (Tamberkar ef al., 2006; Okeke ef al., 2000;
Lamikanra and Ndep, 198%9; Okeke et al., 1999). Consequently, antibiotic resistance complicates
UTlIs treatment and this fact necessitates the appropriate use of antibiotics along with the
formulation of new antibiotics (Hasan ef «l., 2007). The aims of the present study were, to
investigate the frequency of UTIs in both males and females in different age groups in Chittagong
district of Bangladesh, comparing the diversity of K. coli sensitivity to antibiotics and to evaluate
the antibiotic resistance pattern which develops gradually in this particular region.

MATERIALS AND METHODS

This is a retrospective study of the antibiotic sensitivity profile of 131 £ eoli positive culture
samples including 91 females and 40 males from urine culture of 665 urine samples over a period
of 36 months (from January, 2008-December, 2010) at Bango Bondhu Memorial Hospital (BBMH),
Chittagong, Bangladesh. Patients were identified and data were extracted using the hospital
information and support system.

Culture examination: Urine samples were aseptically collected in sterile containers and then
cultured on Nutrient agar media using a calibrated loop, delivering 10 uL of the sample. Then, the
medium was incubated overnight at 37°C.

Isolation of colonies: All specimens with significant bacteria were further processed and cultured
on Mac Conkey’'s agar and Nutrient agar media. After over night incubation rose pink and opaque
white colonies of K. coli were appeared in Mac Conkey's agar and nutrient agar media,
respectively.

Microscopic examination: The colonies obtained from Mac Conkey's agar plate were processed
for Gram staining. Then the size, shape and color of the organism were cbserved. It was found rod
shaped and red colored bacilli.

Sensitivity test: Susceptibility to 9 antimicrobial agents was tested by the disc diffusion technique
according to the guidelines by the Clinical and Laboratory Standards Institute (CLSI, formerly
National Commmttee for Clinical Laboratory Standards). The antibiotic discs were used, Amoxicillin
(25 pg), Doxyeyeline (30 pg), Cephalexan (30 pg), Cephradin (30 pg), Cotrimoxazole (25 pug),
Cefuracxime (30 pg), Cefixime (10 pg), Ceftroxone (30 pg) and Ciprofloxacin (B pg). After
incubation at 27°C for 24 h the zone of inhibition in diameters were measured to the nearest
millimeter and isolates were classified as susceptible, intermediate, or resistant according to
CLBI-specified interpretive criteria (Clinical and Laboratory Standards Institute, 2005).
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Name, surname, sex, age, date of isolation, organism isolated and susceptibility results of
positive UTT isclates were recorded. The patients were categorized into & major age groups, <10,
11-20, 21-30, 31-40, 41-50 and >50 years.

Statistical analysis: Analysis was performed by employing Statistical Package for Social Secience
(SPSS Version 10.0) software and Excel office program for the statistical analysis of this study. To
compare mean values between groups t-test was done as a test of significance.

RESULTS

A total of 131 UTIs caused by E. coli were confirmed on urine culture of 665 patients. Among
them 69% patients were females (91) and 31% were males (40). It revealed that female were more
vulnerable to UTI than male (p<0.001).

To analyze the prevalence of UTI at different age group, a gender based age group variation
of UTI was analyzed. It was observed that, in each and every age group the percentage of female
patients were higher than male. The percentage of male and female patients was highest in the age
group between 21-30 years which was 7 and 28.90%, respectively. The lowest percentage of male
and female patients was in the age group <10 years which was 2.10 and 2.80%, respectively. The
present data stated that, the onset of UTIs in female were high at the age between 21-30 years
(28.90%) (Fig. 1).

Furthermore, monthwise cbhservation of 131 UTI cases showed that, during March-June the
percentage of male and female patients were 14.50 and 24.43%, respectively. During July-October
male and female patients were 9.20 and 27.50%, respectively. During November-February male
and female patients were 6.90 and 17.56%, respectively (Fig. 2). This data suggested that, the onset,
of the disease was high in March-June and July-October. The number of female patients were
significantly (p =0.05 and p<0.01, respectively) high in both of these month groups than the male
patients. But the onset of the disease was lower in November-February and the differences of male
and female patients counts showed statistically insignificant (p>0.10).

The sensitivity tests to K. coli were carried out with 9 antibiotics such as, Amoxiecillin,
Doxyeyeline, Cephalexin, Cephradine, Cotrimoxazole, Cefixime, Ceftroxone, Cefuraocxime and
Ciprofloxacin by disc diffusion techmique. Among them Amoxicillin, Doxyeycline, Cephalexin,
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Fig. 1: Percentage of male and female UTI patients by K. coliin different age groups in this study
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Cephradine, Cotrimoxazole, Cefixime, Ceftroxone and Ciprofloxacin showed less sensitivity to
E. coli. But Cefuraoxime showed significant (mean p-value <0.001) level of sensitivity to K. coli
(Fig. 3).

Furthermore, it was observed that, among study populations Amoxicillin, Doxyeycline,
Cephalexin, Cephradine, Cotrimoxazole, Cefixime, Ceftroxone and Ciprofloxacin showed resistance
by E. coli. The resistance pattern of the resistant antibiotics was comparably high of Amoxicillin,
Cephradine and Cotrimoxazole which were 40, 23 and 21%, respectively. The resistance pattern
of other antibiotics such as, Doxyeycline, Cephalexin, Cefixime, Ceftroxone and Ciprofloxacin were
comparably low which were 6, 2, 4, 2 and 2%, respectively. Among all tested antibiotics
Cefuraoxime showed no resistance by K. coli at all. This data suggested that, Amoxicillin,
Cephradine and Cotrimoxazole were significantly (mean p-value <0.001) resistant by E. col:

(Fig. 4).
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Fig. 3. Antibiotic sensitivity to . coli isolated from the UTI patients in this study. The sensitivity
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Fig. 4: Percentage of antibiotic resistance in UTI patients caused by E. coli in this study

DISCUSSION

In this study, the comprehensive data analysis of UTI patients in all age groups in Bango
Bondhu Memorial Hospital (BBMH) in Chittagong district of Bangladesh suggested the
significantly increasing resistance of antibiotics in this particular region. From the screened cases
131 were confirmed with UTIs where K. coli was mostly the etiologic agent (19.7%). It was
individually 47.8, 53.24 and 49.4% cases which were found earlier by Gul et al (2004),
Khleifat ef al. (2008) and Shareef and Yagoub (2006).

Among 131 UTI patients the percentage of female (69%) were maore compared to male patients.
In the study done by Rafique ef al. (2002). The female UTI proportion was 132 (86%) out of
200 enrolled patients. The prevalence of female UTIs was higher in the age group between
21-30 yvears (28.9%). The lowest percentage of female patients was in the age group <10 years
{2.80%). In the same age groups the male patients were 7.0 and 2.10%, respectively (Fig. 1). Among
the female patients adult women were cbserved to be very much prone to UTIs. The similar finding
was also found earlier by Nahar et af. (2010).

The prevalence of the UTIs were high in between March-June and July-October. The number
of female patients were significantly high (p = 0.05 and p<0.01, respectively) in both of these month
groups than male patients (Fig. 2). It might be due to higher atmospheric temperature in
Bangladesh during March-October than other months and this increased temperature causes more
sweating, therefore, urine production becomes less and conecentrated which enhances the
opportunity to multiply the bacteria. Conversely the prevalence of UTIs were comparably low in
November-February where the difference of male and female patient counts showed statistically
insignificant (p>0.10}. It might be due to winter season in Bangladesh during November-February
and winter season causes more dilute urine production which washes away any multiplying
bacteria and inhibits UTIs which ultimately causes low patient counts. This statement was
supported by Nahar et al. (2010).

The problem of bacterial antibiotic resistance emerged as soon as the first antibiotics become
available for clinical use (Raco and Barez, 1998). This study 1s consistent with previous observation
where amoxicillin resistance in UTI patients were high (Kader et al, 2004; Astal, 2005
Aboderin et al., 2009) following Cephradine and Cotrimoxazole (Fig. 3).

Furthermore Antibiotic resistance among the study populations were 40% for Amoxicillin, 23
for Cephradine, 21 for Cotrimoexazele, 6 for Doxyeyeline, 4 for Cefixime, 2 for Cephalexin, 2 for
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Ceftroxone and 2% for Ciprofloxacin (Fig. 4). Amoxicillin, Cotrimoxazole and Cephradine were
found 83.7, 61 and 22% resistant in previous studies (Mohammadi et «f., 2010; Manikandan et al.,
2011; Bhowmick and Rashid, 2004, respectively). This findings indicated that, Amoxicillin,
Cephradine and Cotrimoxazole showed much more resistance by E. coli where their mean p-value
of resistance was p<0.001.

Among the antibiotics tested, Cefuraoxime was found significantly sensitive than the other
tested antibioties in this study. So, it could be considered as a suitable alternative first-line oral
antibictic to treat UTI patients. The p-value of Cefuraoxime’s sensitivity was p<0.001.

. coli remained the predominant organism causing UTIs in the majority of the screened
patients (Tamberkar ef al., 2006; Inabo and Obanibi, 2006; Akhtar Khan et «l., 2002). Antibiotic
resistance by pathogenic microorganisms was recognized as an increasing global problem and had
become an important factor to be considered in the treatment of infections (Tenover and Hugles,
1996; Tamberkar et al., 2006). The trend of increasing resistance of urinary pathogens had been
published in the recent years (Gruneberg, 1994; Barrett ef al., 1999; Gupta et al., 1999). As the
antibictic resistance 1s an important factor, urine culture and Antibiotic sensitivity tests should be
routinely performed in all UTI patients. Depending on the antibiotic susceptibility, therapy should
be designed of an antibacterial agent with the narrowest spectrum, least cost and few adverse
effects.

CONCLUSION

Present. study suggested that K. colt were responsible for UTIs in 131 cases out of 665 patients
and female were the main sufferer especially those of 21-30 years of age. The crganism developed
resistance against many common antibiotics which might be due to inappropriate use, frequent
misuse, inadequate dosages, easy availability of antimicrobials and duration of treatment. In most
of the cases people are not aware of this problem and remain without proper laboratory
investigations and treatment. So, large-scale prospective studies are urgently required from other
centers in the Chittagong district to look at the similar data in order to investigate this matter
further and to identify predisposing factors for urinary pathogens with antibiotic resistance. In this
regards local policies for the choice of first-line oral antibiotic treatment for UTI patients should be
reviewed every 3 years or so according to local resistance rates.
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