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Abstract –Ciprofloxacin and trimethoprim-sulfamethoxazole are the choice drugs for treating urinary tract 

infections (UTI). Since these two drugs are so frequently used, their overuse has produced generations of resistance 

bacteria. Antibiotic resistance is an evolutionary process and directly linked to the exposure of bacteria to 

antimicrobials. The aim of this study was to survey bacterial resistance to these drugs among clinical isolates 

recovered from urine samples. Seventy three isolates of bacteria were collected from urine samples within a six 

months period from March to September 2013, in random visits to Microbiology Laboratory, Pakistan Railway 

General Hospital, Rawalpindi. Bacteria were identified on standard biochemical tests, resistance pattern was 

determined by Kirby-Bauer disc diffusion methods and interpretation was done according to CLSI guidelines. Most 

of the bacteria identified were Escherichia coli (n=36) followed by Klebsiella pneumoniae (n=17), Proteus vulgaris 

(n=9), Enterobacter aerogenes (n=7), and Pseudomonas aeruginosa (n=4). Trimethoprim-sulfamethoxazole 

resistance in E. coli was (94%), K. pneumoniae (88%), P. vulgaris (100%), E. aerogenes (60%) and P. aeruginosa 

(100%). Ciprofloxacin resistance found among E. coli was (89%), K. pneumoniae (71%), P. vulgaris (40%), E. 

aerogenes (100%), P. aeruginosa (100%). This overwhelming level of resistance is extremely alarming because 

these are the primary drugs administered for controlling urinary tract infections (UTI). These finding suggest that 

these drugs are no more that effective for treating urinary tract infections. As it takes about a decade to make a new 

antibiotic available in the market, so there is an urgent need to revise the policy of antibiotic therapy; otherwise their 

overuse and misuse will make all the antibiotics ineffective and will put the human race at an unavoidable disaster. 
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1. Introduction 
 Urinary Tract Infections (UTIs) are globally the most commonly encountered bacterial infections 

among humans resulting in increased hospitalization and incalculable losses to economy (Ullah et al., 

2009). Women are more susceptible to Urinary tract infections than men, with a lifetime risk greater than 

50% (Griebling, 2005), and with a slightly lower rate of annual incidence in young women (10%) than 

old (15%) (Rizvi and Siddique, 2010). Urinary tract infections are commonly caused by Eschericia coli, 

Klebsiella pneumoniae, Enterobacter spp., Proteus spp., Pseudomonas aeruginosa, Enterococcus spp., 

and Streptococci spp. (Akram et al., 2007). However, the most frequently encountered bacteria causing 

urinary tract infections is Escherichia coli, responsible for 75% to 90% of uncomplicated urinary tract 

infect (Kothari and Sagar, 2008). 

 Trimethoprim-sulfamethoxazole and ciprofloxacin are the frequently prescribed drugs for urinary 

tract infections. However, their misuse and overuse has made bacteria resistant and their efficacy has been 

constantly challenged. Resistance to trimethoprim-sulfamethoxazole was reported first time in 
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1973(Bushby, 1973), but due to its low cost, it is still used as a front line drug for treating UTI in 

developing countries (Eliopoulos and Huovinen, 2001). Ciprofloxacin is the second option after 

trimethoprim-sulfamethoxazole for treating UTI. Since ciprofloxacin are broad spectrum and are also 

used for variety of infections, an alarming level of resistance has been reported. Various reports have 

proved the direct correlation between the overuse of antibiotics and resistance in bacteria (Davies and 

Davies, 2010). The irresponsible practice of medicine positively contributes to this problem as more than 

50% of medicines worldwide are misprescribed (Hussain et al., 2014a). 

 Routine screening of antibiotics administered in a local community is very important not only for 

proper empirical therapy but also to identify any emerging threats of resistant bacteria. The aim of this 

study was to survey trimethoprim-sulfamethoxazole and ciprofloxacin resistance among bacteria causing 

urinary tract infections. 

 

2. Materials and Methods 
 
2. 1. Bacterial samples 
 Seventy three clinical bacterial isolates were collected from urine samples within a six months period 

from January to June, 2013 in random visit to Microbiology Lab., Pakistan Railway General Hospital, 

Rawalpindi. Identification of bacteria was done through standard biochemical tests (Cheesbrough, 2006).  

 
2. 2. Inoculum preparation 
 Bacteria were grown in Mueller-Hinton broth and turbidity of the culture was adjusted to 0.5 

McFarland standards as per CLSI guidelines. These isolate were then swabbed under sterile conditions on 

Mueller- Hinton agar plates. 

 
2. 3. Disc diffusion tests and interpretation 
 Discs were placed on Mueller-Hinton agar plates and incubated overnight at 37 degree Celsius. 

Interpretation of resistance and susceptibility was done according to CLSI guidelines (CLSI, 2013). 

       

3. Results 
 Most of the bacteria identified were E. coli (n=36) followed by K. pneumoniae (n=17), P. vulgaris 

(n=9), E. aerogenes (n=7), and P. aeruginosa (n=4). Trimethoprim-sulfamethoxazole resistance in E. coli 

was (94%), K. pneumoniae (88%), P. vulgaris (100%), E. aerogenes (60%) and P. aeruginosa (100%). 

Ciprofloxacin resistance found among E. coli was (89%), K. pneumoniae (71%), P. vulgaris (40%), E. 

aerogenes (100%), P. aeruginosa (100%), Fig. 1. 

 

 

Fig. 1. Resistance profile of bacteria isolated from urine samples. 

TMP-SMP: Trimethoprim-sulfamethoxazole, 

Cipro: Ciprofloxacin. 
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4. Discussion 
 Antibiotic resistance in bacteria is such a complex phenomenon that once bacteria become resistant, 

this resistance replicates and is shared among diverse bacterial communities (Hussain, 2015). The reason 

for this replicating resistance is mobile genetic elements like plasmids, transposons, integrons and phages 

(Huovinen et al., 1995). Once bacteria become resistant to a particular antibiotic, then this resistance can 

never be removed from bacterial communities (Hussain et al, 2014b; Hussain et al., 2014c). In a study 

reported on antibiotics resistance (Enne et al., 2001), Escherichia coli isolates showed very high level of 

resistance even when prescription of trimethoprim-sulfamethoxazole was controlled. 

 Trimethoprim-sulfamethoxazole is used against a wide spectrum of bacteria including pathogens 

causing urinary tract infections. Trimthoprim-sulfamethoxazole synergistically inhibits folic acid 

production in bacteria which is required for DNA synthesis. Resistance to trimethoprim-sulfamethoxazole 

was reported about forty years ago (Bushby, 1973), but it is, still, considered a drug of choice in many 

developing countries for treating urinary tract infections (Flores-Mireles et al., 2015).  

 Ciprofloxacin is the second option after trimethoprim-sulfamethoxazole for treating urinary tract 

infections. Gram negative bacteria, which generally cause urinary tract infections, mainly pose resistance 

to ciprofloxacin either by mutation in gyrA gene or by presence of qnr genes (Jacoby et al., 2008). Many 

reports suggest that overuse of ciprofloxacin is responsible for such overwhelming resistance. Overuse of 

ciprofloxacin not only make bacteria resistant to itself but also induce resistance to several other classes 

of antibiotics as well (Borgmann, 2012). Resistance to both these important antibiotics is extremely 

threatening because they are used as front line therapeutic agents in empirical treatment for urinary tract 

infections. In low income countries where on one hand people have limited access to modern medication, 

and on other hand hospital staff poorly manages the diseases, in such circumstances resistant bacteria 

pose the biggest threat to human health.  

 Recent estimates predict that economic losses incurred due to infections of multidrug resistant 

(MDR) bacteria are incalculable, but mortality and morbidity rates are increasingly becoming more 

significant rendering MDR pathogens soon to be the leading cause of deaths worldwide (O’Neil, 2014).  

 

5. Conclusion 
 Resistance to antimicrobials posed by pathogenic bacteria is a huge threat to human health today.  It 

is a high time for the drugs regulatory bodies to make direct intervention and ensure the proper 

consumption of antibiotics. Continuous surveillance programs for studying antibiotic resistance in 

bacteria and consequently revisions in antibiotic policy should be promptly and strictly adapted. Self-

medication and over the counter availability of antibiotics must be banned. If this malpractice of 

antibiotics therapy is not revised, then along with the potential threats of epidemics; super resistant bugs 

will cause a complete failure of all medical treatments. 
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