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INTRODUCTION

Uncomplicated urinary tract infections (UTIs) are one of
the most frequently encountered infections in out-patient
Uncomplicated UTIs

department.

ABSTRACT

Background: UTlIs are one of the most common infectious diseases encountered
in out-patient departments on day to day basis. Nitrofurantoin and Ciprofloxacin
are most commonly used antibiotics in the treatment of UTI. The present study
was done to compare the efficacy and tolerability of nitrofurantoin and
ciprofloxacin in patients of urinary tract infection.

Methods: This prospective, open, randomized, parallel group, comparative study
was conducted on 60 patients presenting with acute/uncomplicated or recurrent
urinary tract infection in the outpatient Department of Urology, Rajindra Hospital
attached to Govt. Medical College, Patiala, Punjab. They were divided into two
groups, Group I and Group Il of 30 cases each. Group | patients were put on
Nitrofurantoin and Group Il patients were put on Ciprofloxacin. Initially 100
patients were enrolled but only those who showed growth of uropathogens on
baseline urine culture or those who completed the treatment were included in the
study. The primary outcome measure was microbiological eradication on post
treatment urine culture.

Results: The age range of the patients in Group | and Group Il was 19 to 68 years
(43.40+14.58 years) and 20-60 years (39.77+13.49 years) respectively. The total
no. of males and females who participated in this study were 32 (53.33%) and 28
(46.66%) respectively. The most common uropathogen associated with
uncomplicated UTI was E. coli (80%), other organisms detected were Klebsiella
species (16.67%), Staphylococcus aureus (3.33%) and Providencia (3.33%). Post
treatment urine culture results showed significant difference between two groups,
5 patients (16.67 %) in case of Group | and 14 patients (46.67%) in case of Group
Il showed growth of micro-organisms post treatment. P-value comes out to be
0.017 which is significant.

Conclusions: In this era of super bugs, nitrofurantoin is more efficacious than
ciprofloxacin in the treatment of UTI. E. coli was found to be major organism
causing UTI. Ciprofloxacin is less effective due to increasing antibiotic resistance
among uropathogens. Both the drugs were well tolerated, no major significant
adverse effects were encountered.

Keywords: Ciprofloxacin, Efficacy, Nitrofurantoin, Tolerability, Urinary tract
infection

uncomplicated UTI is Escherichia coli. Klebsiella
pneumoniae, Enterococcus faecalis, Staphylococcus
saprophyticus, group B  Streptococcus  (GBS),
Staphylococcus aureus, Pseudomonas aeruginosa,
Proteus mirabilis and Candida are less common causative

affect healthy A
agents of uncomplicated UTI.

individuals with no other structural/ neurological urinary
tract abnormalities.* The most common causative agent of

www.ijbcp.com International Journal of Basic & Clinical Pharmacology | November 2017 | Vol 6 | Issue 11  Page 2690



Kaur R et al. Int J Basic Clin Pharmacol. 2017 Nov;6(11):2690-2694

Lower urinary tract infections present with clinical
features such as dysuria, burning during micturition,
increased frequency and urgency.? The standard test for
diagnosis of urinary tract infection is the detection of
uropathogen by urine culture in the presence of clinical
symptoms.?

Most commonly used antibiotics in the treatment of UTI
are trimethoprim-  sulfamethoxazole, nitofurantoin,
fluoroquinolones,  cephalosporins,  ampicillin  etc.®
However, increasing rates of antibiotic resistance and high
recurrence rates of these common infections has greatly
increased the financial burden of society.!

Nitrofurantoin

Nitrofurantoin (macrocrystals) comes in a larger crystal
form. It is currently used to treat uncomplicated UTIs and
for prophylaxis against recurrent UTIs. Nitrofurantoin is
rapidly reduced to multiple reactive intermediates by
flavoproteins (Nitrofuranreductase) inside the bacteria.
These reactive intermediates attack ribosomal proteins,
DNA, enzymes involved in respiration and pyruvate
metabolism within the cell. So, it acts by multiple
mechanisms which is likely to be the reason for
development of low resistance against this drug.*

Ciprofloxacin

Fluoroquinolones are more commonly prescribed for
community-acquired UTIs. Fluoroquinolones are in
clinical use for the last two decades. Fluoroquinolones
have been considered reasonable empirical agents for both
uncomplicated and complicated UTI.® Ciprofloxacin acts
by inhibiting bacterial DNA gyrase.® But there are reports
of increase in bacterial resistance due to increase in
quinolone prescriptions in several different countries.®

Keeping in view the mentioned factors, the present study
was done to evaluate and compare efficacy and tolerability
of Nitrofurantoin versus Ciprofloxacin in patients of
urinary tract infection. It is imperative to choose
antibiotics wisely because of the increase in antibiotic
resistance among micro-organsims.

METHODS
Study design

This prospective, open, randomized, parallel group,
comparative study was conducted on 60 patients
presenting with acute/uncomplicated or recurrent urinary
tract infection in the outpatient Department of Urology,
Rajindra Hospital attached to Govt. Medical College,
Patiala, Punjab. Patients were enrolled in the study after
verifying inclusion and exclusion criteria. Initially 100
patients were enrolled but only those who showed growth
of uropathogens on baseline urine culture or those who
completed the treatment were included in the study.
Written informed consent was taken from each

patient. Approval for conducting the study was taken from
institutional ethics committee and review board of Govt.
Medical College, Patiala, Punjab.

Inclusion criteria

Age: 18-70 years

Gender-male or female

Patients willing to give written informed consent
Patients with clinical signs and symptoms of UT] like
dysuria, increased frequency, urgency and burning
during micturition.

Exclusion criteria

e Patients presenting with signs and symptoms
suggestive of upper urinary tract infection.

e  Pregnant females

e History of renal disease

e History of allergy to study drugs

Study sequence

After taking a thorough history and clinical examination,
eligible patients were enrolled in the study. Urine samples
were collected and microbiological urine culture was done
to detect the growth of any micro-organism. Antibiotic
sensitivity testing was also done. Patients showing growth
of uropathogen on urine culture were included in study.

Group | patients were put on Nitrofurantoin at a dose of
100mg BD for 5 days in case of uncomplicated UTI and
for 15 days in case of recurrent UTI by oral route and
subsequent therapeutic response along with any adverse
drug reactions observed in patients were noted.
Bacteriological response by urine culture was noted at the
end of the study. Group Il patients were put on
Ciprofloxacin at a dose of 500 mg BD for 5 days in case
of uncomplicated UTI and for 15 days in case of recurrent
UTI by oral route and subsequent therapeutic response
along with any adverse drug reactions observed in patients
were noted. Bacteriological response by urine culture was
noted at the end of the study.

Urine culture

Clean-catch, midstream urine samples were collected at
the baseline pre-treatment visit and sent to microbiological
laboratory. Urine was cultured for growth of any
uropathogens by standard loop technique and antibiotic
sensitivity testing was done. Treatment was given
accordingly. If the urine culture at the post treatment visit
showed no growth of uropathogenic organisms, then the
treatment was considered to be effective.

Statistical analysis
The results of observations of individual patients were

pooled and analyzed. Statistical analysis was performed
using Statistical Program for Social Sciences (SPSS)
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software version 20.0 Chicago, Illinois, USA. For
categorical variables chi-square test was used for analysis,
p-value was calculated. If it was less than 0.05, it was
considered significant, ‘p’ value less than 0.01 was
considered highly significant. If it was more than 0.05, it
was considered non-significant.

RESULTS

The present study was conducted in Rajindra Hospital
attached to Govt. Medical College, Patiala with the aim to
compare efficacy and safety of Nitrofurantoin and
Ciprofloxacin in patients of UTI. The primary outcome
measure was microbiological eradication on post treatment
urine culture. Initially 100 patients were enrolled but 40
patients dropped out of the study due to various reasons
such as no growth of uropathogens at baseline urine
culture, didn’t take the study medication, lost to follow up
or refused to take part in study. So 60 pateints were
included in the study and divided into two groups.

The study comprised of Group | and Group Il and both
groups included 30 patients each.

Eligible for

study (n=100)

Microbiological urine culture
and antibiotic sensitivity testing was done

ofurantoin or

presciibed

40 patients dropped out

+ No growth of uropathogens at baseline
urine culture

o Didn’t take the medication

+ Lostto follow up

e Refused to take part in study

Group L Group I

(Nifrofurantoin) (Ciprofloxadn)

Figure 1: Study sequence.

The age range of the patients in Group | was 19 to 68 years
(43.40+£14.58 years) and in Group Il was 20-60 years
(39.77+13.49 years). P-value (0.353) for the difference in
age range between two groups was not significant.

The total no. of males who participated in this study were
32 (53.33%) and the total number of females were 28
(46.66%). Group-wise gender distribution in Group | was:
male (50%) and female (50%) and in Group Il was: male
(56.67%) and female (43.33%). P-value (0.269) for the
difference in gender distribution between two groups was
not significant.
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Figure 2: Age distribution in both groups.
EGroup | @ Group Il
60% - 56.67%
0 50% 50%
0,
S0% - 43.33%
S 40% -
8
c
3 30% -
&
20% -
10% -
0% -
Female Male

Figure 3: Gender distribution.

The most common uropathogen associated with
uncomplicated UTI was E. coli (80%), other organisms
detected  were  Klebsiella  species  (16.67%),
Staphylococcus aureus (3.33%) and Providencia (3.33%).

EGroup | ®EGroup Il
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Figure 4: Causative microorganisms for UTI.

Both groups had patients presenting with acute
uncomplicated or recurrent UTI, accordingly number of
days for which treatment should be given were decided. In
Group |, 17 patients (56.67%) presented with acute UTI
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and 13 patients (43.33%) presented with recurrent UTI. In
Group 11, 18 patients (60%) presented with acute UTI and
12 patients (40%) presented with recurrent UTI and
accordingly 5 and 15 days of treatment was given
respectively. P-value for the difference in no. of days of
treatment in both groups is 0.880, which is not significant.

5 Days i 15 Days

70.00% -

60%
60.00% - 56.67% )

50.00% - 3.33%
40.00% -

30.00% -

Percentage

20.00% -

10.00% -

0.00% -

Group | Group 1l

Figure 5: No. of days of treatment for which
treatment was given.

Post treatment urine culture results showed significant
difference between two groups. If the urine culture was
still positive, treatment was considered to be less
efficacious. Urine sample of 5 patients (16.67 %) showed
growth post treatment in case of Group | and 14 patients
(46.67%) in case of Group Il showed growth of micro-
organisms post treatment. P-value comes out to be 0.017
which is significant.

EGroup |
90.00% - 83.33%
80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% -
20.00% -
10.00% -
0.00% -

®EGroup Il

53.33% 46.67%

Percentage

16.67%

Negative Positive

Figure 6: Post-treatment culture results.

Table 1: Safety profile.

Adverse effects ~Group | ~Group Il |
Nausea or vomiting 5(16.66%) 3(10%)
Headache 4(13.33%) 2(6.66%0)
Loss of appetite 3(10%) 2(6.66%)
Abdominal pain 1(3.33%) 1(3.33%)
Diarrhea 1(3.33%) 2(6.66%)

Adverse effects observed in two groups were not of serious
nature and there was no significant difference between two
groups for the adverse effects reported.

DISCUSSION

UTIs are common infectious diseases encountered in
community practice. Due to increasing rates of antibiotic
resistance, there is a need to find an effective treatment for
UTI. E. coli is the most common pathogen detected on
microbiological urine culture.”

In the present study, we have compared efficacy and safety
of Nitrofurantoin and Ciprofloxacin. Urine samples were
collected from patients presenting with UTI and culturing
was done in microbiological lab pre and post treatment.
Only positive culture patients were included in the study.
The age range of the patients in Group | was 19 to 68 years
(43.40£14.58 years) and in Group Il was 20-60 years
(39.77£13.49 vyears). The total no. of males who
participated in this study were 32 (53.33%) and the total
number of females were 28 (46.66%). Group-wise gender
distribution in Group | was: male (50%) and female (50%)
and in Group Il was: male (56.67%) and female (43.33%).
The difference in age and gender distribution between two
groups was not significant.

The most common bacteria detected on urine culture was
E. coli indicating that it is the most common causative
agent of urinary tract infections. Treatment was given to
both groups. Urine sample of 5 patients (16.67 %) showed
growth post treatment in case of Group | and 14 patients
(46.67%) in case of Group Il showed growth of micro-
organisms post treatment indicating that nitrofurantoin is
more effective in eradicating the bacteria than
ciprofloxacin and there are increasing rates of antibiotic
resistance against ciprofloxacin.

Safety profile was also compared, few side effects were
reported in both the groups and none of them were of the
serious nature. This indicates that both drugs are equally
tolerable.

In a study conducted by Christiaens, nitrofurantoin was
significantly more effective than placebo in achieving
bacteriological cure and symptomatic relief in just three
days. This is in accordance with our present study.®

In a study conducted by Igbal J, there were increasing rates
of antibiotic resistance against ciprofloxacin. Our present
study also showed increased resistance against
ciprofloxacin.®

In a study conducted by Konar J in 2557 clinically
suspected cases, to find out the most common pathogenic
bacteria to cause uncomplicated urinary tract infection in a
tertiary care hospital. The most common uropathogen to
be isolated was E. coli. Majority of the isolated Escherichia
coli were sensitive to nitrofurantoin and resistant to
Fluoroquinolones. Our present study confirms the same.*
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In a study conducted by Kothari A in India to determine
resistance patterns among uropathogens. It showed
alarming rate of resistance to antibiotics commonly
prescribed for treatment of UTI like Ciprofloxacin, SXT
and amoxicillin.°

In a study conducted by Spencer RC across the UK in 45
centres including 538 patients, he compared nitrofurantoin
MR with trimethoprim or co-trimoxazole and proved
nitrofurantoin MR as a drug of choice for acute and
uncomplicated UTI.1

In a study conducted by Cagnacci, a total of 148 E. coli
strains were studied. Most of the bacteria showed
resistance to more than two drugs. The drugs most
commonly developed resistance was ciprofloxacin,
cotrimoxazole, tetracycline and ampicillin.!2

It can be said that due to increasing antibiotic resistance in
E. coli against most commonly used antibiotics,
ntirofurantoin is more effective than ciprofloxacin in
killing the bacteria. The difference in adverse effect profile
was not statistically significant. Therefore, it can be stated
that both drugs are equally tolerable.

CONCLUSION

The results showed that nitrofurantoin is more effective
than ciprofloxacin. It causes statistically significant
bacteriological improvement on urine culture. Less
improvement in case of ciprofloxacin is due to increased
antibiotic resistance among uropathogens. Urine sample of
5 patients (16.67%) in case of Group | and 14 patients
(46.67%) in case of Group Il showed growth of micro-
organisms post treatment indicating that nitrofurantoin is
more effective. So, antibiotics should be judiciously used,
otherwise there would be a lot of financial burden on
society to discover new drugs. Both drugs have proven to
be equally tolerable.
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