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ABSTRACT 

Introduction: Urinary tract infections (UTIs) are some of the most 

common infections experienced by humans.
[1]

 Common bacteria 

associated with community acquired infectons are E.coli, Coagulase 

negative Staphylococci, Enterococcus fecalis, Staphylococcus aureus 

etc.
[2] 

As resistance to Fluroquinolones, Cephalosporins and Co-

trimoxazole has become more common in uropathogenes, 

Nitrofurantoin has become an important alternative oral agent for 

treatment of uncomplicated UTI.
[12]

 Aim: to find out the sensitivity 

pattern of the urinary isolates against different commonly used 

antimicrobials in UTI with special reference to Nitrofurantoin. 

Material and Methods: The study was performed from July 2014 to 

December 2014 at tertiary care hospital, Udaipur, Rajastahn, India. Urine sample 

from Clinically suspected (OPD and IPD) cases were collected.  

Processing and identification was done as per standard guidelines. Antimicrobial sensitivity 

testing was performed by Kirby- Bauer disc diffusion method. Result and Discussion: Total 

498 test samples were analysed. Out of that, in 251 cases bacterial pathogens were isolated. The most common 
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organisms isolated were Escherichia coli (58.17%) followed by Klebsiella sp. (13.94%),  Enterococcus sp. 

(8.37%), Pseudomonas sp. (6.37%), and Coagulase negative Staphylococcus sp. (6.38%). Only 29 (11.5%) 

were resistant to Nitrofurantoin among oral antibiotics. Conclusion: Nitrofurantoin is a good choice 

for the treatment of outpatients. 

 

KEYWORDS: Nitrofurantoin, Urinary tract infections, Antimicrobial resistance pattern, 

Uropathogenic bacteria 

 

INTRODUCTION 

Urinary tract infections (UTIs) are some of the most common infections experienced by 

humans.
[1]

 Neonates, girls, young women, and older men are most susceptible to UTIs. In 

women, bacterial cystitis is the most common bacterial infection. It is also the most common 

cause of nosocomial infections in adults.
[1] 

  

Common bacteria associated with community acquired infectons are E.coli, Coagulase 

negative Staphylococci, Enterococcus fecalis, Staphylococcus aureus etc. while Hospital 

acquired infections are common with bacteria like E.coli, Klebsiella sp., Pseudomonas 

aeruginosa, enterobacter, proteus sp. etc.
[2] 

 

The extensive and inappropriate use of antimicrobial agents has invariably resulted in the 

development of antibiotic resistance which, in recent years, has become a major problem 

worldwide.
[3]

 

  

In patients with suspected UTI, antibiotic treatment is usually started empirically, before 

urine culture results are available. To ensure appropriate treatment, knowledge of the 

organisms that cause UTI and their antibiotic susceptibility is mandatory.
[4]

 

 

Nitrofurantoin is an age old drug to treat uncomplicated UTI.
[5-8]

 The drug works  by 

damaging bacterial DNA, since its reduced form is highly reactive.
[9]

 Nitrofurantion is 

bacteriostatic  at concentration of ≤32 µg/ml but bacteriocidal at heigher concentration (≥ 100 

µg/ml). It absorbed rapidly and completely from gastro-intestinal tract after oral 

administration and 40% excreted unchanged in urine. Average dose of the drug yield 

concentration of around 200 µg/ml in urine, which makes it bacteriocidal.
[10]

 The drug is 

contraindicated in renal failure, last trimester of pregnancy and neonates.
[11]

 There is no cross 

reaction between Nitrofurantoin and other Anti-microbial agents and resistance emerges 

slowly.
[12]
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As resistance to Fluroquinolones, Cephalosporins and Co-trimoxazole has become more 

common in uropathogenes, Nitrofurantoin has become an important alternative oral agent for 

treatment of uncomplicated UTI.
[12]

 

 

Aims and Objectives 

Objective of the present study was to find out the sensitivity pattern of the urinary isolates 

against different commonly used antimicrobials in UTI with special reference to 

Nitrofurantoin. 

 

MATERIAL AND METHODS 

The study was performed from July 2014 to December 2014 with suspected  patients with signs and 

symptoms of UTI at tertiary care hospital, Udaipur, Rajastahn, India. Urine sample from Clinically 

suspected (OPD and IPD) cases were collected. Samples were inoculated on McConkey Agar 

and Blood agar plates (HIMEDIA) by semi quantitative method and incubated aerobically at 

37
o
C overnight. Plates showing growth suggestive of significant bacteriuria, with colony 

counts exceeding 10
5
cfu/ml were subjected to standard biochemical tests for identification 

and antimicrobial sensitivity testing by Kirby- Bauer disc diffusion method.
[26]

 Interpretation 

as 'Sensitive' or 'Resistant' was done on the basis of the diameters of zones of inhibition of 

bacterial growth as recommended by Clinical Laboratory Standard Institute.
[25]

 

 

RESULT 

Total 498 test samples were analysed. Out of that, in 251 cases bacterial pathogens were isolated. The most 

common organisms isolated were Escherichia coli (58.17%) followed by Klebsiella sp. (13.94%),  

Enterococcus sp. (8.37%), Pseudomonas sp. (6.37%), and Coagulase negative Staphylococcus sp. (6.38%) as 

shown in “fig. 1”.  

 

Fig. 1: Prevalance of various urinary bacterial isolates 
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Among those 25 1isolates, only 29 were resistant to Nitrofurantoin (11.5%) where as resistance to Meropenem 

was in 37 isolates (14.74%) followed by Piperacillin tazobactum (27.88%), Amikacin (29.48%), Ampicilin-

sulbactum (56.57%), Co-Trimoxazole (69.72%), Ciprofloxacin (71.31%)  and Ceftazidime (71.31%) as 

shown in “fig. 2”.   

 

Majority of the Nitrofurantoin resistant bacterial isolates were Klebsiella sp.(11 out of 35 i.e. 31.42%) 

followed by Enterococcus sp. (9.52%) and  E.coli (4.79%).  

 

 

Fig. 2: Antimicrobial resistance (%) of urinary bacterial isolates 

 

E.coli isolates showed high sensitivity to Nitrofurantoin (95.21%), Meropenem (89.05%), Amikacin (82.2%) 

and Piperacillin-Tazobactum (76.72%). Klebsiella sp. isolates showed high sensitivity to Meropenem 

(77.15%), Nitrofurantoin (68.58%), Amikacin (60%) and Piperacillin-Tazobactum (60%) 

 

Resistance pattern of other isolated Uropathogenes to commonly used antibiotics is shown in table No. 1 and 

2.  

 

There were no other therapeutic options like Fluroquinolones, Ampicillin-sulbactum  or Co-trimoxazole to 

manage the Nitrofurantoin resistant isolates as all of them were resistant to them.  
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Table no.1: Antimicrobial susceptibility pattern of various organisms (Against 

Amikacin, Ciprofloxacin, Ceftazidime and Ampicillin- sulbactum) 

 

Organisms 

Amikacin Ciprofloxacin Ceftazidime Ampi-sulbactum 

Resistant Sensitive Resistant Sensitive Resistant Sensitive Resistant Sensitive 

E.coli 
26 

(17.8%) 

120 

(82.2%) 

110 

(75.34%) 

36 

(24.66%) 

101 

(69.17%) 

45 

(30.83%) 

77 

(52.73%) 

69 

(47.27%) 

Klebsiella 

sp. 

14 

(40%) 

21 

(60%) 

27 

(77.14%) 

8 

(22.86%) 

24 

(68.57%) 

11 

(31.43%) 

23 

(65.71%) 

12 

(34.29%) 

Citrobacter 

sp. 

4 

(40%) 

6 

(60%) 

7 

(70%) 

3 

(30%) 

9 

(90%) 

1 

(10%) 

7 

(70%) 

3 

(30%) 

Pseudomon

as sp. 

6 

(37.5%) 

10 

(62.5%) 

9 

(56.25%) 

7 

(43.75%) 

10 

(62.5%) 

6 

(37.5%) 

8 

(50%) 

8 

(50%) 

Proteus sp. 0 1 (100%) 0 1 (100%) 1 (100%) 0 0 1 (100%) 

Staph. 

Aureus 

2 

(33.3%) 

4 

(66.67%) 

3 

(50%) 

3 

(50%) 

5 

(83.33%) 

1 

(16.67%) 

4 

(66.66%) 

2 

(33.3%) 

CONS 4 (25%) 
12 

(75%) 

5 

(31.25%) 

11 

(68.75%) 

8 

(50%) 

8 

(50%) 

5 

(31.25%) 

11 

(68.75%) 

Enterococci 
18 

(85.7%) 

3  

(14.3) 

17 

(80.95%) 

4 

(19.05%) 

21  

(100%) 
0 

18  

(85.7%) 

3  

(14.3) 

X
2
(df = 7) 40.30 14.13 11.38 11.29 

P value 0.0000011(s) 0.045(s) 0.12(NS) 0.12(NS) 

 

Table No.2: Antimicrobial susceptibility pattern of various organisms (Piperacillin- 

tazobactum, Meropenem, Co-trimoxazole, Nitrofurantoin) 

 

Organisms 

Piperacillin- 

tazobactum 
Meropenem Co-trimoxazole Nitrofurantoin 

Resistant Sensitive Resistant Sensitive Resistant Sensitive Resistant Sensitive 

E.coli 
34 

(23.28%) 

112 

(76.72%) 

16 

(10.95%) 

130 

(89.05%) 

98 

(67.12%) 

48 

(32.88%) 
7 (4.79%) 

139 

(95.21%) 

Klebsiella 

sp. 
14 (40%) 21 (60%) 

8 

(22.85%) 

27 

(77.15%) 

24 

(68.57%) 

11 

(31.43%) 
11 (31.43%) 

24 

(68.57%) 

Citrobacter 

sp. 
3 (30%) 7 (70%) 2 (20%) 8 (80%) 7 (70%) 3 (30%) 1 (10%) 9 (90%) 

Pseudomon

as sp. 

5 

(31.25%) 

11 

(68.75%) 

5 

(31.25%) 

11 

(68.75%) 

11 

(68.75%) 
5 (31.25%) 8 (50%) 8 (50%) 

Proteus sp. 0 1 (100%) 0 1 (100%) 1 (100%) 0 1 (100%) 0 

Staph. 

Aureus 

4 

(66.66%) 

2 

(33.3%) 

2 

(33.33%) 

4 

(66.66%) 

5  

(83.33%) 

1  

(16.67%) 
0 6 (100%) 

CONS 
2 

(12.5%) 

14 

(87.5%) 
0 

16 

(100%) 

9 

 (56.25%) 

7  

(43.75%) 
0 16 (100%) 

Enterococci 
8 

(38.09%) 

13 

(61.91%) 

4 

(19.04%) 

17 

(80.95%) 

21  

(100%) 
0 

2  

(9.52%) 

19 

(90.48%) 

X
2
(df = 7) 8.18 8.17 9.35 38.54 

P value 0.31(NS) 0.31(NS) 0.22(NS) 0.000002(S) 
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Table no.3: Comparison of resistance patterns of uropathogenic E.coli in various studies 

 

Table no.4: Comparison of resistance patterns of uropathogenic Klebsiella sp. in 

various studies  

Sr. 

No. 
Study title 

Study 

Year 

Ciprofloxacin 

resistance (%) 

Co-trimoxazole 

resistance (%) 

Nitrofurantoin 

resistance (%) 

1 
Shalini et al, U.P., 

India
1
 

2009-

2010 
31.04 89.66 24.14 

2 
Assegid Mengistu et 

al,Namibia
14

 

2009-

2013 
10.49 56.52 23.87 

3 
Shaifali et al, U.P, 

India
13

 
2012 36.37 18.19 9.1 

4 
Asrat Agalu Abejew 

et al
15

, Ethiopia 

2002-

2011 
40 65.2 33.33 

5 Present study 2014 77.14 68.57 31.42 

 

DISCUSSION 

In community and hospital settings the etiology of UTIs and the antimicrobial susceptibility 

of UTI causing bacteria’s have been changing over the years.
[1] 

Over the last decade, the 

treatment of choice for urinary tract infections (UTIs) has changed from co-trimoxazole to 

quinolones owing to the rate of resistance to co-trimoxazole and its high level of therapeutic 

failure.
[1]

 But according to our present study, resistance to ciprofloxacin and ceftazidime is 

also towards higher side. Comparison of resistance pattern of uropathogenic E.coli and 

Klebsiella sp. in various studies is shown in Table no. 3 and 4. 

 

In a study conducted by Shalini et al
1
, the resistance rates reported among E.coli isolates 

were: Co-trimoxazole 80.40%; Ciprofloxacin 30.44% and Nitrofurantoin 6.52%. In other 

Sr. 

No. 
Study title 

Study 

Year 

Ciprofloxacin 

resistance (%) 

Co-trimoxazole 

Resistance (%) 

Nitrofurantoin 

Resistance (%) 

1 
Shalini et al, U.P., 

India
1
 

2009-

2010 
30.44 80.40 6.52 

2 
Assegid Mengistu et 

al,Namibia
14

 

2009-

2013 
16.82 78.64 6.52 

3 
Shaifali et al, U.P, 

India
13

 
2012 60.87 39.14 13.05 

4 
Asrat Agalu Abejew 

et al
15

, Ethiopia 

2002-

2011 
28.3 75.8 10.4 

5 
Müjde Eryılmaz et 

al
16

, Turkey 

2008-

2009 
15 36 0 

6 
Lavanya et al

17
, 

Pondicherry, India 
2011 -- 88 14 

7 Present study 2014 75.34 67.12 4.79 
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study conducted by Shaifali et al
[13]

, the resistance rates reported among E.coli isolates were: 

Co-trimoxazole 39.14%; Ciprofloxacin 60.87% and Nitrofurantoin 13.05%.   The resistance 

rates were lower for Ciprofloxacin  than those obtained in the present work. Co-trimoxazole 

resistance rates in comparative studies were variable where as in case of Nitrofurantoin, the 

resistance rates were comparable to present study. The lower values found in these other 

studies can be explained by widespread, frequent and injudicious use of antimicrobials.   

 

Since the resistance of uropathogenic strains to antimicrobials has been gradually increasing, 

it is imperative that prior to deciding on antimicrobial therapy, the antimicrobial 

susceptibilities of the pathogens causing the UTI should be investigated in order to minimise 

further resistance development. 

 

Amikacin, Meropenem and Piperacillin-Tazobactum are drugs administered parenterally in 

the hospital settings to treat severe and complicated UTIs. Hence they are less frequently 

used and this may contribute to its high sensitivity.
[17] 

We observed that resistance rates were 

higher among antimicrobials that have been used for long as empirical choice like co-

trimoxazole and Ciprofloxacin. This may be due to increased consumption of these 

antibiotics, self-medication, transfer of resistant isolates and non-compliance with 

medications.
[17]

 

 

Nitrofurantoin is a cost effective oral drug with good patient compliance.
[18-20 ]

Within its therapeutic 

range it has no grave adverse effect.
[21-24]

 The present study establishes the fact that majority of the organisms 

causing UTI are sensitive whether it is a gram positive one (Sensitivity 95.35%) or a gram negative one 

(Sensitivity 89.58%). So Nitrofurantoin although an old drug emerges as a good alternative drug 

of choice among oral antibiotics in UTI cases. 

 

Nitrofurantoin can be used in pregnancy espescially in early trimesters whereas opinion about 

Cotrimoxazole and Ciprofloxacin are still controversial. 
10

 

 

CONCLUSION 

In conclusion, we can truly affirm that the choice of drugs in the treatment of UTI is quite 

narrow due to the wide scale resistance to common UTI pathogens. Drugs like co-

trimoxazole and ciprofloxacin which were considered as effective against uropathogens, are 

now rarely prescribed as empirical therapy in areas where resistance rate to theses antibiotics 

is high. But it is clear that nitrofurantoin is a good choice for the treatment of outpatients. To 
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tackle the upcoming problems of resistant strains of organisms, nitrofurantoin is again a good 

choice along with amikacin. 
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