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Sensitivity of Nitrofurantoin V/S Fluoroquinolones in E. Coli Isolated from Urinary Tract

Infection

Abstract

Background and Aim:Antibiotic resistance is often seen as a potential consequence of using
antimicrobial agents. This issue has been observed in cases_.of long-term prophylaxis for UTI and
in elderly patients with renal failure.The purpose of this study was to determine the prevalence of
UTI and evaluate the antibiotic sensitivity patterns:

Material and Methods:This study presents a clinic-pathological analysis conducted for urine
analysis in the department of urology and other associated departments of the medical college
and hospital. A total of 181 urine samples were collected from patients with UTI at GKGH, from
various departments, ensuring a sterile environment.The identification and ABST were
conducted following standard microbiological guidelines. The results were interpreted according
to the guidelines set by CLSI M100 (Clinical and Laboratory Standards Institute).

Results:We. processed a total of 181 urine samples from various departments of the medical
college. The study included 120 females and 61 males, with a ratio of 2:1. Positive growth was
observed in 96 samples, which accounts for 50% of the cases. E. coli was the most frequently
identified isolate, appearing in a total of 32 samples. It was followed by Klebsiella pneumoniae
and Pseudomonas aeruginosa. Based on the antibiotic sensitivity testing, Nitrofurantoin

demonstrated a sensitivity rate of 84.37% in E. coli isolates. However, Fluoroquinolones such as



Ofloxacin, Levofloxacin, and Ciprofloxacin exhibited lower sensitivity rates of 37.5%, 31.25%,
and 31.25% respectively.

Conclusion:E.coli is the most common pathogen that causes UTIs. After comparing two groups
of antibiotics, it was found that Nitrofurantoin is the most sensitive oral antibiotic when
compared to fluoroquinolones. Because of its exceptional sensitivity, it can be used as an
empirical treatment for UTI at our centre.
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Introduction

Urinary tract infections are a frequently encountered infectious disease, ranking closely behind
upper respiratory tract infections in terms of prevalence. The urinary tract is.a complex system
that spans from the urethra all the way up to the kidneys. Typically, bacteria travel from the
urethra to the bladder, leading to a urinary tract infection. When pathogens spread to the kidneys,
it can result in a renal parenchymal infection. Occasionally, UTIs can occur due to infection
spread through the bloodstream. UTIs can manifest.in different ways depending on the location
of the infection, such as urethritis, cystitis, and pyelonephritis. On a global scale, community-
acquired UTIs can have a prevalence rate of up to 0.7%. Several factors contribute to the risk of
developing these UTIs, such as age, previous history of UTIs, sexual activity, and diabetes.*?
The Enterobacteriaceae are.commonly found to be the main cause of urinary tract infections. E.
coli is a prevalent culprit‘behind UTIs, whether they are acquired in the community or in a
hospital setting. Some bacteria have a natural resistance to antibiotics, while others can develop
resistance over time. Understanding the culture and antibiotics susceptibility testing of urine is
crucial for .diagnosing infections and monitoring the patterns of antibiotic resistance in
uropathogens.*

Antimicrobial resistance among bacterial pathogens poses an increasingly concerning threat to
public health. Addressing antimicrobial resistance is of utmost importance, and there is an urgent

need for effective treatment strategies to combat bacterial infections while minimising the



development of resistance. Urinary tract infections are a frequent occurrence in the ambulatory
care setting, leading to around 8 million antibiotic prescriptions annually in the United States.
Dealing with urinary tract infections has become more challenging as antibiotic-resistant Gram-
negative bacteria continue to emerge. The issue of fluoroquinolone resistance among
uropathogens like Escherichia coli is a significant concern.>”

Antibiotic resistance is often seen as a potential consequence of using antimicrobial agents. This
issue has been observed in cases of long-term prophylaxis for UTI and-in elderly patients with
renal failure. In long-term use, there may be some risks associated with NF; although it is
generally considered a safe antimicrobial drug. According to a study-by Vickery et al. (2022),
these risks occur in approximately 1 per 100,000 patients. The adverse effects of NF, such as
hepatotoxicity, neuropathy, and pulmonary damage, are directly linked to its prolonged use,
without any resistance to drugs.®® The purpose of this study was to determine the prevalence of
UTI and evaluate the antibiotic sensitivity patterns. Additionally, it aimed to compare the
effectiveness of Nitrofurantoin and Fluoroquinolones in order to identify the most suitable drug
for empirical treatment of UTI.

Material and Methods

This study presents a clinic-pathological analysis conducted for urine analysis in the department
of urology and other associated departments of the medical college and hospital. The study was
conducted over a span of 6 months. We collected a total of 181 urine samples from patients who
were suspected to have clinical conditions, and these samples were included in the study.

Criteria for inclusion: UTlIs that are uncomplicated (without any anatomical or functional

abnormalities), cystitis, burning during urination, increased frequency, urgency, pain above the



pubic symphysis, asymptomatic bacteriuria in pregnant women, recurrent UTIs, and unexplained
fever.

Exclusion criteria: We cannot include pregnant women, prisoners, or patients who are younger
than 19 or older than 89 years of age. Additionally, we cannot include cases where the antibiotic
prescription was filled more than 3 days after the initial visit or where incomplete documentation
makes it impossible to identify the prescribed antibiotic.

The study took place from September 2022 to February 2023. A total of 181 urine 'samples were
collected from patients with UTI at GKGH, from various_ departments, ensuring a sterile
environment. A clean catch mid-stream urine sample was collected from the patients and
transported to the referral tertiary care health centres for further processing, just as a health
educator would recommend.

The efficiency of laboratory equipment‘such as an incubator, autoclave, hot air oven, and
refrigerator was regularly monitored. Every effort was made to ensure that the reagents, media,
and antibiotic discs were thoroughly inspected for their expiration dates and appropriate storage
conditions. The media and reagents were correctly labelled with the date of preparation. Standard
control strains were used ta conduct sterility and performance testing.

They were promptly transported to the microbiology lab for gramme stain and semi-quantitative
culture. The identification and ABST were conducted following standard microbiological
guidelines. The results were interpreted according to the guidelines set by CLSI M100 (Clinical
and Laboratory Standards Institute).

The data were analysed using the SPSS software for Windows, specifically version 16. A
significance level of p <0.05 was deemed important in relevant cases.

Results



The study aimed to determine the prevalence of UTI and evaluate the antibiotic sensitivity
pattern. Additionally, it sought to compare the -effectiveness of Nitrofurantoin and
Fluoroquinolones as empirical treatments for UTI.

We processed a total of 181 urine samples from various departments of the medical college. The
study included 120 females and 61 males, with a ratio of 2:1. Positive growth was observed in 96
samples, which accounts for 50% of the cases. E. coli was the most frequently identified isolate,
appearing in a total of 32 samples. It was followed by Klebsiella pneumoniae and Pseudomonas
aeruginosa.

Here is the demographic analysis of the patients who tested positive for E. coli: Out of the total,
11 individuals (34.38%) were male, while 21 individuals (65.63%) were female. According to
the age distribution, there were 4 (12.5%) patients who were children and teenagers, aged
between 0 and 17 years. The majority, 22(68.75%) patients, were adults between the ages of 18
and 64. Lastly, 6 (18.75%) patients were elderly individuals, aged 65 years and above.

Based on the antibiotic sensitivity. testing, ‘Nitrofurantoin demonstrated a sensitivity rate of
84.37% in E. coli isolates. However, Fluoroquinolones such as Ofloxacin, Levofloxacin, and
Ciprofloxacin exhibited lower sensitivity rates of 37.5%, 31.25%, and 31.25% respectively.

Table 1: AssociationofUT Iswithrespecttovariousattributes

Gender Sample size E coli positive P —value
Male 61 11 0.03
Female 120 21
Age groups 0-17 4 0.016
18 - 64 22
> 65 6




Discussion

Having an accurate and rapid diagnosis is essential for effectively managing and treating
diseases. UTIs cover a variety of clinical conditions that occur when bacteria invade the tissues
lining the urinary tract, from the kidneys to the urethral opening. Resistance to antibiotics in
clinically relevant bacteria is a major concern for public health, especially for vulnerable patient
populations.***

E. coli is a frequently found bacterium in the gastrointestinal tract of both humans and animals. It
plays a crucial role in preserving the equilibrium and stability of the microbial flora. This is
accomplished through a mutually beneficial partnership with its hosts: Typically, this bacterium
poses no threat to healthy individuals as long as it stays confined in the intestinal lumen.
However, specific strains of the bacterium can cause diarrhoea in certain circumstances. In
addition, different strains of E. coli have acquired unigue characteristics that allow them to thrive
in specific environments and cause three main types of illnesses: enteric/diarrheal disease,
urinary tract infections (UTIs), and sepsis/meningitis.***

From a total of 181 mid-stream urine samples, only 96 samples showed positive results for
culture. In the current study, the occurrence of Gramme negative bacteria is noticeably lower in
comparison to the findings of other researchers. In their study, they found that more than 40% of
the bacteria.were. Gram-negative. E. coli 32 emerged as the predominant isolate across all the
samples. This finding contradicts certain prior studies. The increased occurrence of E. coli in

UTIs may be due to its strong attraction to the glycoconjugate receptor found on uroepithelial

cells.



Out of the 32 isolates of E. coli, 21 were found in female patients, with the remaining 11 being
from male patients. In Nepal, researchers discovered similar findings, where a greater proportion
of positive isolates were found in females (30-51.98%) compared to males (18.83-48.01%).
Based on the results of this study, it was noted that women were more prone to UTIs than men.
This finding aligns with studies conducted by other researchers. There are several factors that
can contribute to a higher occurrence of UTlIs in females. These include anatomical differences,
hormonal changes, and disruptions in urodynamic function that can happen as.women age. While
most patients suspected of having UTIs fell between the ages of 19 and 65, it-was noted that
patients over the age of 65 had a higher likelihood of developing UTIs (p < 0.05). There is a
potential connection between this and a compromised immune system, which may heighten their
susceptibility to the infection.

Conclusion

Our research uncovered a greater occurrence of urinary tract infections among women and
adults. Based on this study, it was. discovered that E.coli is the most common pathogen that
causes UTIs. After comparing two groups of antibiotics, it was found that Nitrofurantoin is the
most sensitive oral antibietic when compared to fluoroquinolones. Because of its exceptional

sensitivity, «it ‘can be used as an empirical treatment for UTI at our centre.
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