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ABSTRACT
Introduction:  Until now, there have been few investigations on the efficacy of fosfomycin in the treatment 

of patients with uncomplicated urinary tract infections (UTIs). The present study is aimed to examine how 
fosfomycin affects females with lower UTIs.

Methods: A total of 200 female patients who visited the women's clinic at Amir-Al-Momenin Hospital 
between 2020 and 2021 were examined in the present study. Patients were randomly divided into two groups 
of 100 people each, with one group receiving fosfomycin (a single 3 g dose) and the other one receiving 
cephalexin (a five-day regimen at 0.5 g four times daily). Then, one week and one month after treatment, 
the patients underwent a urine culture test. The data were collected and further analyzed in SPSS statistics 
software version 26.

Results: According to the study findings, the mean age of females suffering from lower UTI was 
25.45 ± 5.85 years. Besides, the collected data revealed that 85.5% of females diagnosed with lower 
UTI had E. coli. In addition, the frequency of females with Staphylococcus saprophyticus, Proteus 
spp and Klebsiella were 9%, 3% and 2.5%, respectively. Also, the frequency of women with UTI for 
E. coli, Staphylococcus saprophyticus, Proteus spp and Klebsiella were 85.5%, 9%, 3.2% and 2.5%, 
respectively. One month after treatment, urine culture showed positive results in 98% of patients who were 
treated with fosfomycin and 95% of those who received cephalexin.

Conclusion: Fosfomycin can be administrated to treat uncomplicated UTIs in women with a high level 
of confidence, as an alternative to cephalexin. 
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INTRODUCTION

The urinary tract is one of the organs that 
is affected by infectious agents in vari-
ous ways. UTI is considered a syn-
drome, similar to other ones, with mul-
tiple factors contributing to its 

occurrence (1). Lower UTI is a term used to de-
scribe the inflammation caused by microbial 
mismanagement. It is a prevalent condition 
among women referring to public health servi
ces. Approximately 2–5% of women who have 
consulted with healthcare providers have pre-
sented symptoms of UTI infection (2-4). Recur-
rent urinary tract infections (RUTI) are a major 
concern among women. The findings suggest 
that RUTI may occur twice or more often 
in 20-30% of women with UTIs, while 5% may 
develop chronic UTI (5).

Frequently encountered masses causing UTIs 
in women of this age group are E. coli, Staphylo­
coccus saprophyticus, Klebsiella and Proteus. Any-
way, urine culture samples reveal that E. coli is 
responsible for 80% of cases by itself. The diagno-
sis of UTI in women is primarily based on clinical 
examination and treatment typically begins with 
common masses, notably E. coli. The confirma-
tion of clinical diagnosis was done using complete 
urine examination test and urine culture (4). Fos-
fomycin has been introduced by the European 
Urology Association (EAU) to treat urinary tract 
infections.

Fosfomycin is an antibiotic used to treat blad-
der infections such as acute cystitis or lower uri-
nary tract infection in women, which works by 
stopping the growth of bacteria. It is therefore 
used to treat bacterial infections and has no effect 
on viral infections. Fosfomycin is an antibiotic that 
effectively acts on the biosynthesis of bacterial 
peptidoglycan. It hinders the production of 
N-acetylmuramic acid, which is one of the initial 
stages of peptidoglycan synthesis, thereby pre-
venting the formation of peptidoglycan. More-
over, fosfomycin increases the susceptibility of 
bacteria to osmotic and lysosomal pressure under 
normal conditions. Fosfomycin is a commonly 
prescribed antibiotic that prevents Staphylococ­
cus aureus infections and is also sensitive to methi
cillin. On the other hand, the concurrent admi
nistration of fosfomycin with other antibiotics can 
enhance their effectiveness (6, 7). To date, some 
studies have reported the efficacy of administe

ring fosfomycin in the treatment of patients with 
uncomplicated lower UTIs. Although a limited 
number of studies have been conducted so far, 
the available research has indicated minimal side 
effects associated with the administration of fosfo-
mycin. Consequently, the present study is a ran-
domized clinical trial which aims to evaluate the 
effectiveness of oral fosfomycin in treating lower 
UTI. q 

METHODS

This is one of the interventional studies and 
clinical trials conducted between 2020 and 

2021 on female patients with lower UTI who 
were referred to the women's clinics of 
Amir-Al-Momenin Hospital. If we take the a 
(type I error) as 0.05, the d (accuracy) as 0.1, and 
the p as 0.5, the equation suggests that the study 
should include 200 individuals.

Convenience sampling was the sampling stra
tegy used in the present study. The study involved 
the examination of 200 female patients who vi
sited the women's clinic at Amir-Al-Momenin 
Hospital between 2020 and 2021. Patients were 
randomly divided into two groups of 100 people 
each, with one group receiving fosfomycin and 
the other one receiving cephalexin. Then, one 
week and one month after treatment, patients un-
derwent a urine culture test. Patients who met the 
inclusion criteria and had a positive culture upon 
visiting the clinic were treated with a single 3 g 
dose of fosfomycin and a five-day regimen of 
cephalexin at 0.5 g four times daily (8). One week 
and one month after treatment, a urine culture 
test was done in all patients. The data was col-
lected and then analyzed using SPSS software, 
version 26.

The individuals who entered the study were 
only unmarried females between the ages of 13 
and 25 years old who had experienced symptoms 
for less than seven days and had a positive culture 
during their initial visit. The symptoms that were 
taken into account included frequent urination, 
overactive bladder, burning urine, and abdominal 
pain, and the patient had to have at least two of 
these symptoms. On the other hand, the exclu-
sion criteria comprised patients with complicated 
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UTIs, pregnant women, male patients, individuals 
with chronic underlying and incurable diseases 
such as blood diseases, liver disease, or diabetes, 
patients who had received antibiotics within the 
last three weeks, or those who had received or 
were compelled to use another drug concomi-
tantly. Acutely unwell patients and those with fe-
ver, patients with drug sensitivity to fosfomycin, 
and those who have had UTIs more than three 
times during the year were also excluded from the 
study.

Data analysis
The statistical analysis of all data was performed 
using SPSS version 26 software. For quantitative 
variables, the mean and standard deviation were 
measured, while absolute and relative frequency 
were calculated for qualitative variables. In order 
to examine the research hypotheses, the 
Chi-square test was employed with a significance 
level of 0.05.

Ethical considerations
None of the participants in this study were com-
pelled to partake in the research. To adhere to 
ethical principles, the study procedure was 
explained to the participants prior to commence-
ment, and their voluntary consent was obtained 
prior to their inclusion in the study. q

RESULTS

The study comprised 200 female patients dia
gnosed with lower UTI who had positive 

urine cultures and were referred to the women's 
clinics at Amir-Al-Momenin Hospital between 
2020-2021. According to the findings summa-
rized in Table 1, the mean age of female partici-
pants with lower UTI was 25.45 ± 5.85 years, 
with 51% falling within the 25-35 age bracket. 

According to the data presented in Table 2, 
most women (85.5%) had UTI with E. coli. Addi-

tionally, 9% of the women had Streptococcus sa­
prophyticus, 3% had Proteus and 2.5% Klebsiella. 

The clinical symptoms of patients with lower 
UTIs are shown in Table 3. The findings indicate 
that the prevailing clinical symptoms were fre-
quent urination, experienced by 90.5% of pa-
tients, dysuria by 88%, urinary retention by 79.5% 
and fever by 24.5% of subjects. 

According to the data presented in Table 4, af-
ter one week of treatment, a positive result of the 
urine culture test was observed in 8% of patients 
who received fosfomycin and 11% of those who 
were given cephalexin. The results of the 
Chi-square test indicate that there is a significant 
effect of fosfomycin after one week of treatment 
(P-value <0.05).

After one month of treatment, the urine cul-
ture test showed a positive result in only 2% of 
patients who received fosfomycin, whereas in 
those treated with cephalexin, the rate of positive 
cases was 95%. As demonstrated in Table 5 and in 
accordance with the results from the Chi-square 

TABLE 1. Age distribution of female patients with 
UTI referred to women's clinics of  
Amir-Al-Momenin Hospital

TABLE 2. 
Frequency of the first 
urine culture test 
based on the microbe 
type

TABLE 3. Frequency of 
clinical symptoms of 
patients with lower UTI

TABLE 4. Results of urine culture test one week after treatment in the 
studied groups

TABLE 5. The results of urine culture test one month after treatment 
in the studied groups
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test, there is no significant difference between the 
effectiveness of fosfomycin and cephalexin one 
month after the treatment of lower UTI 
(P-value >0.05). q 

DISCUSSION

To date, there have been only a few studies 
that have focused on the efficacy of treat-

ment with fosfomycin trometamol in patients 
with uncomplicated lower UTI. Consequently, 
this clinical trial aimed to investigate the efficacy 
of fosfomycin trometamol in treating lower UTIs. 
In this regard, a total of 200 patients with lower 
UTI, with a mean age of 25.45 ± 5.85 years, 
were enrolled in the present study. Also, 51% of 
participants belonged to the age group of 
25-35 years. Baerheim et al (1994) reported a 
higher incidence of lower UTIs in the age group 
of 20 to 30 years, which was consistent with our 
findings (9). According to the study by Sheffield 
et al, the mean age of patients with lower UTIs 
was 26 years, which was in line with the findings 
of the present study (10). Since lower UTIs are 
more prevalent in individuals under 40 com-
pared to other age groups, conducting a study to 
identify the risk factors associated with UTIs can 
yield valuable insights.

The study found that among women with lower 
UTIs, 85.5% had E. coli, 9% Streptococcus sapro­
phyticus, 3% Proteus and 2.5% Klebsiella, which 
was consistent with the findings reported by the 
study of Karimi et al in 2012 (11). Foxman et al 
(2010) found that the most prevalent type of in-
fection was associated with E. coli (12), which was 
consistent with our findings. Dwyer et al (2002) 
reported that 11% of patients with lower UTI were 
infected with Streptococcus saprophyticus (13), 
which was in line with our study results. Based on 
the findings of the present study, the most preva-
lent clinical symptoms were frequent urination, 
experienced by 90.5% of patients, dysuria by 
88%, urinary retention by 79.5% and fever by 
24.5% of patients. Davis et al (2017) reported that 
frequent urination was the most prevalent symp-
tom of UTI (14), which was in line with the fin
dings of the present study. Baerheim et al (1992) 
found that dysuria was the most prevalent symp-
tom of UTI (15), which was more frequent com-
pared with the present study. 

After a week of treatment, 92% of patients 
who received fosfomycin exhibited negative re-

sults in their urine culture test. Karimi et al found 
that the success rate of fosfomycin treatment after 
one week was 91.7%, which was in line with our 
findings (11). According to the results of a study by 
Elhanan et al (1994), the success rate of fosfomy-
cin treatment was 83%, which (8) was lower than 
that found by us. Based on the data reported by 
Krcmery et al (2001), a success rate of 95.2% was 
reported in treating patients one week after 
administering fosfomycin, which was higher than 
the data provided by the present study (16). Ac-
cording to the study conducted by Bayrak et al 
(2007), the effectiveness rate of fosfomycin was re-
ported to be 93.5%, which was in line with our 
findings (17). Stein et al (1999) found that fosfomy-
cin had a greater therapeutic success compared to 
cephalexin after one week of treatment, which was 
in line with the findings of the present study (18).

After a month of treatment, 98% of patients 
who received fosfomycin showed successful re-
sults in their urine culture test. According to the 
study by Minassian et al (1998), there was a thera-
peutic success rate of 97% one month following 
the administration of fosfomycin, which was in 
line with the findings of the current study (19). 
Karimi et al (2012) found that there was no sig-
nificant difference in the long-term treatment of 
lower urinary tract infection between fosfomycin 
and cephalexin, which was consistent with the 
findings of the present study (11). However, there 
was no significant difference between the admi
nistration of fosfomycin and cephalexin in the 
treatment of lower UTI in the long term, which 
was consistent with the findings of Karimi et al 
(11). According to the results of similar studies in 
the past and those reported by us in the current 
research, it can be said that fosfomycin is effective 
in the treatment of UTIs in women (8-22).

A noteworthy aspect of the present study is 
that it is the first internal investigation to examine 
the effectiveness of fosfomycin in treating lower 
UTIs. Our study had certain limitations such as the 
inability to examine the side effects of fosfomycin 
among patients. However, the availability of such 
information could provide valuable insights and 
aid in making more accurate decisions in future 
research. q

CONCLUSION

The findings of the present study revealed that 
the use of fosfomycin resulted in the succes
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sful treatment of lower UTI in 92% of patients 
within the first week and in 98% of patients after 
one month of use. Given that there was no sig-
nificant difference in the effectiveness of fosfo-
mycin and cephalexin, and the convenience of a 
single dose of fosfomycin, which was more ac-
ceptable to patients, we concluded that fosfomy-

cin could serve as a substitute for cephalexin. 
Fosfomycin has proven efficacy in treating un-
complicated UTIs in women and can be confi-
dently used for this purpose. q
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