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Abstract 

 

Objective:  The Urinary tract is one of the most common source for life threatening infection.  A broad 

range of organisms may be isolated. Various antibiotics are used for the treatment but rising 

resistance among pathogenic organisms is one major concern in choosing effective treatment option. 

The main objective of the study was to check the efficacy and safety of nitrofurantoin (100 mg BD 

dose) for five days in cases of acute lower UTI. 

Material and Methods 

Study design: open label, single arm study.  

Study population: Seventy patients presenting with clinical symptoms of urinary tract infection were 

selected which were further confirmed by urine culture in the microbiology department.   

Protocol: Urine culture and sensitivity testing for nitrofurantoin was done. After confirmation of the 

causative organism and sensitivity testing patients were prescribed nitrofurantoin (100 mg BD) for 

five days and were told to revisit the OPD on 7th day. Urine culture was repeated to see the bacterial 

eradication rate. 

Results: Sensitivity reported to nitrofurantoin is 84.3%. Among all the pathogenic organism’s highest 

sensitivity was shown by Proteus (87.5%), followed by E. coli (84.7%), Staphylococcus aureus 

(83.3%), Klebsiella (70%). The bacterial eradication rate is 91.5%. 

Keywords: Urinary tract infection, Nitrofurantoin, Resistance 

Introduction 

Urinary Tract Infection (UTI) is one of the 

most common bacterial infections and second 

most common infectious disease in the 

community practice [1]. All the age groups 
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from children to geriatric are affected. It is one 

of the common cause of morbidity in both 

outpatient as well as hospitalized patients. 

Also, it is one of the most common nosocomial 

infection. The impact of the disease is even 

worst in developing countries due to lack of 

awareness of the UTIs caused by multidrug- 

resistant (MDR) pathogens and the possibility 

of transfer of MDR traits between them [2,3]. 

Urinary tract infection is an inflammatory 

response of the urothelium to bacterial invasion 

that is usually associated with bacteriuria & 

pyuria [4]. Worldwide about 150 million 

people are diagnosed with UTI each year, 

costing the global economy in excess of 6 

billion US dollars. In United States only it has 

been estimated that it affects 8 million 

American women and accounts for 

approximately the same number of ambulatory 

care visits per year. The estimated direct costs 

are more than $1 billion per year. Indirect costs 

also result from lost productivity and quality of 

life [5]. 

Escherichia coli (E. coli) is the commonest 

organism causing UTI.  Other causative 

organisms include Klebsiella, Staphylococcus 

aureus, Staphylococcus saprophyticus, Proteus, 

Streptococcus faecalis, Streptococcus 

pyogenes, and Citrobacter [6,7]. 

Clinical presentation may be different in 

different age groups. Adults may present with 

features like dysuria, increase in frequency, 

urgency of voiding, fever, chills, rigors, 

headache, groin or loin pain feeling of 

incomplete voiding, nausea, vomiting, malaise 

[8-10]. 

As we know antimicrobial resistance is one of 

the major threats due to wide spread use of 

antimicrobial drugs in general population.  

Also, it is known that the common infecting 

organism and pattern of resistance changes 

over time. The agents most commonly used for 

the treatment of uncomplicated UTIs include 

the combination drug trimethoprim and 

sulfamethoxazole, trimethoprim, β lactams, 

fluoroquinolones, nitrofurantoin, and 

fosfomycin tromethamine. These agents are 

preferred because of their safety, spectrum of 

activity against suspected uropathogens, and 

favorite pharmacokinetic profiles. In the 

treatment of UTI the resolution of bacteruria is 

strongly correlated with the concentration of 

the antimicrobial agent in the urine rather than 

serum levels. All the antimicrobials approved 

for UTI achieve inhibitory urinary 

concentrations that significantly exceed serum 

levels [11]. 

Resistance to nitrofurantoin remains low 

despite >60 years of use. Since this drug affects 

bacterial metabolism in multiple pathways, 

several mutational steps are required for the 

development of resistance. Although 

nitrofurantoin has traditionally been prescribed 

as 7-day regimen, similar microbiological and 

clinical efficacies are noted with a 5-day 

course. Most floroquinolones are highly 

effective for short course therapy for cystitis. 

Commonly used are ofloxacin, norfloxacin, 

ciprofloxacin and levofloxacin. The main 

concern regarding their use is the propagation 

of resistance. Nitrofurantoin has gained 

importance recently because it has retained 

activity against a useful proportion of urinary 

tract coliforms that have acquired resistance to 

trimethoprim, oral β lactams and quinolones 

[12]. 

Material and Methods 

 The study was conducted in tertiary hospital in 

north India. After taking permission from the 

Institutional Ethical Committee and informed 

consent from the patients the project was 

started. Seventy patients attending medicine 

department were selected. Clinical diagnosis 

was further confirmed by urine culture in 

microbiology department of the institution.   

Sensitivity testing for nitrofurantoin was also 

done on positive cultures. Patients were given 

100 mg BD dose of nitrofurantoin for 5 days 

and efficacy was checked by disappearance of 

symptoms and eradication of organism on 

culture. 

Patients who met the following criteria were 

included in the study 

1. Age between 18-60 years 

2. Patients with acute lower UTI  

3. Patients with UTI as evaluated by clinical 

symptoms and further confirmed by urine 

culture  

Following patients were excluded from the 

study: 
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1. Patient with history of hypersensitivity to 

nitrofurantoin 

2. Any history of pulmonary disease 

3. Patients with hepatitis 

4. Pregnant patients 

5. Patients with history of renal damage 

Investigations 

Patients with signs and symptoms of UTI were 

subjected to following investigations-Complete 

Urine Examination, Urine Culture and 

Sensitivity. Other routine investigations like 

haemoglobin, total leucocyte count, differential 

leucocyte count was done. 

Results 

After confirmation of the sensitivity of 

pathogenic organism to nitrofurantoin patients 

were prescribed the drug (100 mg BD) for 5 

days. They were again called on 7th day for 

assessment of symptoms and urine culture was 

repeated. The patients who were not relieved of 

their clinical symptoms completely, their 

treatment was extended accordingly. 

Demographic Details 

Maximum number of patients were seen seen in 

age group 21-30 (60%) and least in >50 

(Figure 1). 

Sex Distribution 

Female constituted 60% of total cases (Figure 

2). 

Pathogen Distribution 

Among organisms E. coli was the most 

common organism constituting 65.71% of the 

cases followed by Klebsiella pneumoniae 

(14.28%), Proteus mirabilis (11.4%), 

Staphylococcus aureus (8.57%) (Figure 3). 

Sensitivity to Nitrofurantoin 

The overall sensitivity to nitrofurantoin is 

84.3% and the resistance reported is 15.7%. 

Proteus mirabilis was the most sensitive 

organism (87.5%) (Figure 4). 

Bacterial Eradication Rate 

The bacterial eradication rate is 91.5% on 

repeat culture whereas the organism persisted 

in 8.5% of cases (Figure 5). 

Adverse Drug Effect  

The most common adverse drug reported was 

nausea whereas others were abdominal pain, 

headache and vomiting (Figure 6). 

Discussion 

Uncomplicated Urinary tract infections are 

common across the entire age spectrum. With 

its diverse clinical syndromes, it remains one of 

the most widely misunderstood and challenging 

infectious diseases encountered in clinical 

practice. However careful diagnosis and 

treatment results in successful resolution of 

infections in most instances [5]. 

In the current scenario of rising antibiotic 

resistance, when resistance to fluoroquinolones 

and other antibiotics used in UTI is on rise we 

hypothesized that nitrofurantoin might be the 

best choice for this indication, due to its low 

frequency of use and high susceptibility rate in 

common UTI pathogens. 

In the present study, the maximum number of 

individuals were in age group 21-30 years i.e. 

60% of the total cases. In case of gender 

distribution female showed predominance 

constituting 42 i.e. 60% of total cases. 

In a study conducted by Manjunath et al. the 

maximum number of cases were in age group 

50-79 years constituting 43% of the cases 

whereas in case of gender distribution female 

outnumber the males constituting 58.5% of 

total cases [1]. 

In another study conducted by Das RN the 

most common age group presenting with UTI 

was 41-60 years constituting 31.4% of the 

cases. Here also the females outnumbered the 

males by contributing 62.3% of total cases [13]. 

Distribution pattern of various organisms 

In the present study, it was found that the most 

common organism causing UTI is E. coli 

contributing to 65.71% of cases followed by 

Klebsiella pneumonia (14.28%), Proteus 

mirabilis (11.4%), Staphylococcus aureus 

(8.57%). 
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In a retrospective study conducted by Priya et 

al. to do the survey on causative organisms and 

antibiotics prescribed in Tertiary care centres in 

UTI, it was concluded that E. coli was the 

commonest causative organism in both in 

patients as well as outpatients. The other 

organisms isolated from outpatients included 

Pseudomonas aeruginosa (3.53%), Klebsiella 

(9.09%), Staphylococcus aureus (6.06%), 

Enterobacter (4.55%) [14]. 

In another study conducted by Kumari et al. to 

see the antibiogram pattern of isolates from 

UTI cases in Eastern part of Nepal. Here also 

E. coli was found to be the most predominant 

organism (59.0%) followed by Klebsiella 

(12.6%), Pseudomonas aeruginosa (6.9%), 

Acinetobacter (5.9%), Enterococcus sp. (4.2%) 

and others (2.6%) [15]. 

Sensitivity Pattern to Nitrofurantoin  

In the present study, the overall sensitivity 

reported to nitrofurantoin is 84.3% whereas the 

resistance rate is 15.7%. In case of individual 

sensitivity pattern the Proteus showed the 

highest sensitivity (87.5%), followed by E. coli 

(84.7%), Staphylococcus aureus (83.3%), 

Klebsiella (70%). 

In a study conducted by Bean et al. in London 

it was found that nitrofurantoin was the most 

active agent (94% susceptible) against E. coli 

followed by gentamicin and cefpodoxime. It 

was concluded that that with the exception of 

nitrofurantoin, resistance to agents commonly 

used as empirical oral treatments for UTI was 

extremely high [16]. 

In another study conducted by Chulain et al. to 

see the antimicrobial resistance in E. coli 

associated with urinary tract infection in the 

west of Ireland, it was seen that most E. coli 

remain susceptible to nitrofurantoin (96.7%) 

[17]. 

 It was observed that results of sensitivity 

pattern differ in different areas but the common 

point among all is that it is on higher side for 

nitrofurantoin. 

Clinical Efficacy and Bacterial Eradication 

Rate 

In the present study, the patients who were 

completely cured of symptoms were 81.4% 

whereas those who showed some improvement 

was 18.6%. The bacterial eradication rate was 

91.5%. 

In a study conducted by Valdes  et al. to see the 

antimicrobial and clinical efficacy of 

nitrofurantoin in treatment of acute lower 

urinary tract infection, it was seen that the 

bacterial eradication rate was 83.3%. Urinary 

nitrofurantoin concentrations were mostly 

above minimum inhibitory concentrations of 

the isolated uropathogens [18]. 

In another study conducted by Irvani et al. to 

compare low dose, short course ciprofloxacin 

with co-trimoxazole or nitrofurantoin in the 

treatment of uncomplicated urinary tract 

infection it was seen that the bacteriological 

eradication 4-10 days after therapy was 

reported in 88% of ciprofloxacin patients, 93% 

of co-trimoxazole patients and 86% of 

nitrofurantoin patients. At the 4-6-week follow-

up, ciprofloxacin had statistically significantly 

higher eradication rates (91%) than co-

trimoxazole (79%; 95% confidence limit (CL) 

= -20.6%, 3.9%) and nitrofurantoin (82%; 95% 

CL = -17.1%, -0.9%). Clinical resolution 4-10 

days after therapy and 4-6 week follow up was 

similar among the three groups [19]. 

Adverse Drug Event 

In the present study, the adverse events 

reported by the patients were mild and none of 

the patient dropped out from the study. The 

most common adverse effect noted was nausea 

(11.86%), followed by abdominal pain (8.5%), 

headache (6.8%), vomiting (5.08%). 

In another study conducted by Mendoza-Valdes  

et al. the most frequent drug related adverse 

event was mild headache, occurring in 10.8% 

of patients, two patients also discontinued the 

study due to rash [20].  

In another study conducted by Christiaens et al. 

nine patients in the nitrofurantoin group 

reported side effects, gastrointestinal problems 

(4), headache (2), dizziness/fatigue (2), sleep 

disturbances (1) but no one discontinued the 

drug due to side effects [21]. 

In another study conducted to see the adverse 

reactions in children during long term 

antimicrobial therapy the most common 
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adverse reaction associated with the use of 

nitrofurantoin were nausea and vomiting. But it 

was concluded in this study that nitrofurantoin 

is a safe drug for use in long term antimicrobial 

therapy [22]. 

So as evident from the above studies 

nitrofurantoin provides a safe and effective 

option for patients of acute uncomplicated 

urinary tract infection. 

Conclusion 

The conclusion of the present study is that 

nitrofurantoin, which is an under used 

antimicrobial for empiric therapy of acute 

lower UTI is an effective drug   and the 

resistance acquired is very low. Moreover, the 

adverse events reported are very few. Another 

factor which goes in its favour   is that this is a 

relatively cheaper than other drugs (like 

cephalosporins, floroquinolones) used to treat 

acute urinary tract infection.  So, we can say 

that in our region 5-day regimen of 

nitrofurantoin can be safely used for treatment 

of acute lower urinary tract infection. 
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Figure 1: Bar diagram showing age-wise distribution of total cases 

 

 

Figure 2: Pie chart showing gender wise distribution of total cases 
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Figure 3: Pie chart showing distribution of various organisms 

 

 

 

 

Figure 4: Bar diagram showing sensitivity pattern of various organisms to nitrofurantoin 
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Figure 5: Pie chart showing efficacy of nitrofurantoin in terms of bacterial eradication on repeat  

urine culture 

 

 

 

 

Figure 6: Bar diagram showing distribution of various drug related adverse events 
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