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Introduction 

Emergence of resistant bacterial infection has become a 
startling issue and is one of the greatest threats for 
human health (WHO, 2014). It is estimated that 
antimicrobial resistance could cause 10 million deaths 
per year by 2050 (Kraker et a;., 2016). There is a direct 
relationship between antimicrobial consumption and 
development of resistance (Ventola 2015), which was 
explained by the selection pressure (Laxminarayan et 
al., 2013). In spite of prediction, the resistance among 
microbes emerged within a decade of introduction of 
penicillin (Farrell, 2009). After penicillin, discovery of 
number of novel antimicrobials allowed us to combat 
resistance (Aminov, 2010). However, the promotional 
activities of the pharmaceutical industries contributed 
adversely to increased use of newer medicines, 
particularly antimicrobials (Das and Rahman, 2010; 
Johora and Rahman, 2018). At some point of time, 
innovation of novel antimicrobials appeared inadequate 
to contain the alarming spread of antimicrobial 

resistance (Laxminarayan et al., 2013). Multidisciplinary 
approach had become the mainstay for containment of 
antimicrobial resistance, recycling of older antimicro-
bials is one of the approaches (Cassir et al., 2014). 

Decreasing consumption of antimicrobial is followed by 
increase in the susceptibility (Austin et al., 2010). A 
steady decrease in consumption of antimicrobial results 
in change in the sensitivity pattern (Gottesman et al. 
2009). Modifying the prescription is one of the appro-
aches attempted for reducing antimicrobial consump-
tion and thereby resistance (Ventola et al., 2015). 
However, the knowledge and perception about anti-
microbial among Bangladeshi future physicians appear-
ed as a major barrier to rational prescribing of antimi-
crobial (Ferdoush et al., 2016). Though bringing change 
in the prescription of the physicians is very challenging, 
there are few established evidence-based methods to 
modify the antimicrobial prescribing, which in turn 
reduces resistance (CDC, 2017). Formulation of anti-
microbial guideline based on laboratory evidence at 
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institutional level was found to be effective to certain 
extent (Sultana and Rahman, 2017). Using older 
antibiotics rationally could contribute positively to 
preserve the sensitivity of the newer one’s for a longer 
period (Cassir et al., 2014). The idea of prescribing 
nitrofurantoin in patients of uncomplicated urinary 
tract infection was reintroduced by implementing 
academic detailing to the prescribers and the effect of 
this reintroduction on the sensitivity pattern of 
microbes against ciprofloxacin was observed.   

   

Materials and Methods 

The present observational analytical study was 
conducted in Combined Military Hospital, Dhaka, 
Bangladesh. Culture-sensitivity data was collected from 
Armed Forces Institute of Pathology, Dhaka. The study 
was conducted from May 2018 to January 2019, though 
the initial work started since September 2017. Military 
Hospital was chosen purposively to conduct the study 
in closed community settings in order to minimize the 
influence of other factors on sensitivity of microbes. 
Combined Military Hospital, Dhaka was selected as this 
is the largest military hospital of the country with 
excellent microbiology laboratory facility.  

Academic detailing 

Sensitivity data of the urinary culture (extending from 
January to May 2018) was collected from Armed Forces 
Institute of Pathology, Dhaka and was compiled to 
demonstrate the sensitivity pattern. An academic 
detailing package including printed materials and 
predesigned verbal content was designed (Islam et al., 
2007; Das and Rahman, 2010) illustrating the local 
sensitivity trend and the international guideline of 
uncomplicated urinary tract infection. The educational 
intervention in the form of academic detailing was 
implemented in June 2018. The researcher volunteered 

to provide any information requested by the prescri-
bers.  

Enrolment of subject 

Immediately after diagnosing any patient suffering from 
uncomplicated urinary tract infection, the prescribers 
contacted the researcher. The researcher talked to the 
patient and if the patient fulfils the study criteria, they 
were explained and approached to participate in the 
research and if agreed, an informed written consent was 
obtained. Telephone numbers were obtained from enroll-
ed patients to communicate them in order to evaluate the 
clinical outcome. Prescriptions were documented by cap-
turing picture. If clinical improvement did not occur 
within 72 hours, the prescribers switched to their 
preferred alternative. Prescription data were collected 
from July 2018 to November 2018. 

Analysing sensitivity  

Sensitivity data after the educational intervention were 
collected from Armed Forces Institute of Pathology, 
Dhaka and were analysed and compiled in Microsoft 
excel worksheet.  

Analysing clinical cure 

After completion of treatment, all patients were contac-
ted over telephone and the clinical cure and failure of 
therapy was evaluated using telephonic conversation 
compilation Form. These data were recorded, stored 
and finally analysed.   
 

Results 

Microbial sensitivity against ciprofloxacin and nitrofu-
rantoin before and after the intervention was calculated. 
Total 2,256 and 2,153 urinary samples were analysed 
respectively before and after the intervention for 
sensitivity against ciprofloxacin. Among which 46.6% 
(1,051 out of 2,256) were sensitive to ciprofloxacin 
before the intervention, which was increased to 51.8% 
(1,115 out of 2,153) after the intervention. In case of 
nitrofurantoin, total 2,183 and 2,075 urinary samples 
were analysed respectively before and after the inter-
vention. Out of which, 84.0% (1,834 out of 2,183) were 
sensitive to nitrofurantoin before intervention, which 
was increased to 86.3% (1,791 out of 2,075) after the 
intervention. 

The sensitivity to ciprofloxacin after intervention [51.79 
(1,115/2,153)] increased significantly (p<0.001) than 
before [46.58 (1,051/2,256)]. The sensitivity to 
nitrofurantoin after intervention [86.3 (1,791/2,075)] 
increased significantly than before [84.0 (1,834/2,183)].  

Clinical cure rate and sensitivity of urinary microbial 
isolates to nitrofurantoin 

Total 62 patients were enrolled as study subjects. 
Among them, clinical cure rate was assessed through 

Figure 1: Clinical care rate and microbial sensitivity against 
nitrofurantoin (Y axis is expressed as percentage) 
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information obtained through telephonic conversation. 
Total clinical cure rate was 80.6% (50 out of 62) and 
failure of therapy was 19.4% (12 out of 62). Among the 
patients get cured, clinical cure at expected time was 
66.1% (41 out of 62) and remaining, i.e., 14.5% (9 out of 
62) had delayed clinical cure. 

Figure 1 represents the clinical cure rate and sensitivity 
of urinary microbial isolates to nitrofurantoin after the 
intervention. Here, the clinical cure rate was similar to 
that of the sensitivity of urinary microbial isolates to 
nitrofurantoin and therapeutic failure was similar to 
that of microbial resistance. 

 

Discussion 

Antimicrobial resistance is a threat for humanity and 
therefore a number of strategies are adopted to contain 
that. Many of these strategies are resource driven and 
requires stringent regulatory commitment. For a 
country like Bangladesh, where there is inadequate 
resource and the surveillance system for antimicrobial 
resistance is ineffective; revival can be a strategy that 
can be adopted. In the present study, reintroduction of 
nitrofurantoin was done in patients of uncomplicated 
urinary tract infection as an alternative to ciprofloxacin 
and corresponding reversal in sensitivity of urinary 
isolates was observed after intervention. 

The study was designed to determine the trend of 
sensitivity of urinary isolates against ciprofloxacin. The 
sensitivity of urinary microbial isolates to ciprofloxacin 
has increased significantly after reintroduction of nitro-
furantoin, which corresponds with the findings of 
previous studies demonstrating increase in sensitivity 
after reducing the consumption (Fujita et al., 1994; 
Austin et al., 1999; Lafaurie et al., 2012). Though, some 
other studies could not find any strong correlation 
between the consumption and antimicrobial sensitivity 
(Bartoloni et al., 2004; Bean et al., 2005; Smith et al., 
2008; Bergman et al., 2009).  

Couple of studies revealed that the rate of reversal of 
sensitivity is very slow in community level and is a 
complex mechanism because reversing the resistance 
requires restoring the susceptible flora both in human 
and the environment (Andersson and Hughes, 2010; 
Barbosa and Levy, 2000).  

Interestingly, the increased prescribing of nitrofuran-
toin after intervention resulted in significantly (p<0.05) 
increased sensitivity of urinary microbial isolates to 
nitrofurantoin after the intervention (86.3%) than before 
(84.0%).  

Slow development of resistance despite increased con-
sumption was probably due to the diverse mechanism 
of action of nitrofurantoin (McOsker and Fitzpatrick, 
1994), which explained that clinically significant 

resistance against nitrofurantoin did not develop even 
after use of the drug for 30 years. 

Another objective of this study was to evaluate the 
clinical outcome of the patients. The clinical cure rate 
was 80.6%. The finding of the present study suggest 
that nitrofurantoin could be an effective alternative to 
ciprofloxacin for empirical treatment of uncomplicated 
urinary tract infection. 

Antimicrobial sensitivity may be revived by reintroduction 
of older and effective antimicrobial in clinical practice. 
This revival may allow some time to the scientists to 
innovate new antimicrobial agent. Revival should be 
designed on the basis of local sensitivity pattern and 
need to follow for a definite period. This might be an 
effective strategy for increasing the sensitivity or delaying 
the development of resistance and finally containing 
antimicrobial resistance.   

     

Conclusion 

The study reveals that reintroduction of nitrofurantoin 
in the treatment of uncomplicated urinary tract infec-
tion increases the sensitivity of urinary isolate to cipro-
floxacin, suggesting the potential of revival of anti-
microbial sensitivity by reintroduction of older and 
effective antimicrobial.    
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