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 Treatment of 52 women with uncomplicated recurrent lower urinary tract infection aged 19 to 56 years 
(mean age – 34.4 ± 9.6 years) was performed. All patients were prescribed an antibacterial nitrofuran series drug 
UrofuraginТМ (Furazidin) at a dose of 100 mg 3 times a day for 7 days. Treatment was started in the period of exac-
erbation of the disease. After the end of the treatment the postcoital antimicrobial prophylaxis (100 mg Urofuragin 
single dose) was prescribed. The dynamics of clinical and laboratory parameters were evaluated immediately after 
treatment, 2 and 12 weeks after its completion. Before treatment the bacteriological study of urine showed the 
presence of more than 103 CFU/ml in 38 (73.1%) out of 52 patients and in 29 patients Escherichia coli was detected. 
Positive dynamics of clinical and laboratory parameters were noted after the end of treatment. By 2 weeks after the 
end of treatment, 47 patients (90.4%) had no leukocyturia, 41 (78.8%) had no bacteriuria and at 12 weeks of follow-
up same results were achieved in 45 (86.5%) and 40 (76.9%) out of 52 treated patients respectively. During the fol-
low-up period of 12 weeks after the end of treatment, recurrence of lower urinary tract infection was observed only 
in 8 (15.4%) patients, which occurred on average 48.4 ± 14.1 days after the end of treatment. Tolerance to Urofu-
ragin was satisfactory. Adverse events associated with the drug were noted in 12 (23.1%) patients but they did not 
lead to the drug withdrawal. The results of the study showed that Urofuragin is an effective antibacterial drug for 
treatment and prevention of recurrence of uncomplicated infections of the lower urinary tract.

 Keywords: lower urinary tract infections; recurrent cystitis; Urofuragin; furazidin.
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 Проведено лечение 52 женщин с неосложненной рецидивирующей инфекцией нижних мочевых путей в воз-
расте от 19 до 56 лет (средний возраст — 34,4 ± 9,6 года). Всем пациенткам назначали антибактериальный пре-
парат нитрофуранового ряда УрофурагинТМ (фуразидин) в дозе 100 мг 3 раза в день в течение 7 дней. Лечение на-
чинали в период обострения заболевания. После окончания лечения рекомендовали проводить посткоитальную 
антибактериальную профилактику (100 мг Урофурагина однократно). Динамику клинических и лабораторных 
показателей оценивали непосредственно после окончания лечения и через 2 и 12 нед. До лечения бактериоло-
гическое исследование мочи показало наличие более 103 КОЕ/мл у 38 (73,1 %) из 52 больных, причем у 29 выяв-
лена Escherichia coli. После окончания лечения отмечена положительная динамика клинических и лабораторных 
показателей. Ко 2-й неделе после окончания лечения лейкоцитурии не было у 47 (90,4 %), а бактериурии  — 
у 41 (78,8 %) пациентки, а на 12-й неделе наблюдения — у 45 (86,5 %) и 40 (76,9 %) пациенток соответственно из 
52 пролеченных. За период наблюдения 12 нед. после окончания лечения рецидив инфекции нижних мочевых 
путей наблюдали только у 8 (15,4 %) больных, который возникал в среднем через 48,4 ± 14,1 дня после окончания 
лечения. Переносимость Урофурагина была удовлетворительной. Нежелательные явления, связанные с препа-
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ратом, отмечены у 12 (23,1 %) пациенток и ни в одном случае не стали причиной отмены препарата. Результа-
ты исследования показали, что Урофурагин представляет собой эффективный антибактериальный препарат для 
лечения и профилактики рецидивов неосложненной инфекции нижних мочевых путей.

 Ключевые слова: инфекции нижних мочевых путей; рецидивирующий цистит; Урофурагин; фуразидин.

inTroducTion

Lower urinary tract infections are among the most 
common diseases in women, with 20%–25% of women 
experiencing at least one episode of acute cystitis in 
their lifetime [1]. Cystitis occurs most frequently in pa-
tients aged from 25 to 30 years and over 55 years (dur-
ing the postmenopausal period) [2, 3]. Lower urinary 
tract infections are defined as uncomplicated in the ab-
sence of any anatomic abnormalities of the bladder, in 
the presence of normal susceptible urine outflow from 
the bladder, and in the absence of serious comorbidity. 
Approximately 80% of affected patients experience un-
complicated lower urinary tract infections [4]. The most 
common cause of infection remains Escherichia coli, 
detected in 75% of cases, while less frequent causes in-
clude Klebsiella spp. and Staphylococcus saprophyticus 
and, even more rarely, other enterobacteria [1, 5]. The 
main pathogen and virulence factors of E. coli include 
the ability to adhere to urothelial cells using special villi, 
the pursuance of hyaluronidase activity (which causes 
damage to urothelial cells), and the possibility of active 
proliferation in the urine [6].

The relevance of lower urinary tract infections is 
determined not only by their high prevalence but also 
by their tendency for recurrence. Approximately every 
third woman with a history of acute cystitis will ex-
perience a recurrence of the disease within one year, 
and chronic recurrence can appear in 10% of cases [1]. 
Challenges in the treatment of recurrent lower urinary 
tract infections are associated primarily with the prop-
erties of uropathogens and the features of the local 
nonspecific reactions of the bladder mucosa. In most 
women, reinfection develops as a result of repeated 
colonization of the periurethral region by microor-
ganisms of the intestinal group and their further pen-
etration into the urethra and bladder [7].

The mainstay of treating uncomplicated lower 
urinary tract infections is antibiotics [8]. In recent 
years, due to the ongoing increases in antibiotic re-
sistance patterns, new trends in the use of antibacte-
rial drugs in the treatment of uncomplicated lower 
urinary tract infections have been noted, including, 
in particular, restrictions placed on the use of fluo-
roquinolones and cephalosporins. This is largely due 

to the need to preserve drugs in these groups for the 
treatment of complicated urinary tract infections and 
other localized infections. First-line drugs for the 
treatment of uncomplicated lower urinary tract in-
fections currently include nitrofurans and fosfomy-
cin [1, 9]. According to the nonspecific mechanism 
of action, nitrofurans are close in nature to antisep-
tics, and this is why the resistance of pathogenic mi-
croorganisms develops relatively slowly; in addition, 
there is no cross-resistance with other classes of an-
tibiotics [10]. Nitrofurans have been used for a long 
time, but in the last decade, have come to be used 
somewhat less frequently. This fact also seems to be 
important in relation to bacterial resistance because 
a decrease in the consumption of antibacterial drugs 
is accompanied by an increase in the sensitivity of 
pathogenic microorganisms to them.

A Russian study showed that, for complicated 
urinary tract infections, 93.7% and 95% of pathogen 
strains are susceptible to the nitrofurans nitrofu-
rantoin and furazidine, respectively, while 94.7 and 
96.8% of uncomplicated cases are susceptible to the 
same [5]. Furazidin is an analog of nitrofurantoin 
and acts on both Gram-positive and Gram-negative 
bacteria better than its original compound. Furazidin 
is effective in both acute and chronic urinary tract 
infections [11].

To prevent a recurrence of uncomplicated lower 
urinary tract infections, E. coli lysate and herbal rem-
edies are recommended. Antibacterial drugs are used 
both for long-term therapy and for prophylaxis fol-
lowing exposure to factors that may cause activation 
of the infection [12–14]. Since the recurrence of cys-
titis is most often associated with sexual intercourse, 
postcoital prophylaxis is widespread.

The aim of the study was to investigate the efficacy 
of the nitrofuran-type drug Urofuragin™ (furazidin; 
Adamed, Warsaw, Poland) in the treatment and recur-
rence prevention of uncomplicated lower urinary tract 
infection in women.

maTerials and meThods
We observed 52 women with uncomplicated re-

current lower urinary tract infection who were 19 to 
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56  years old (mean age: 34.4 ± 9.6 years). The study 
included women who had experienced at least two ep-
isodes of the disease within 6 months or three episodes 
within the year prior to the treatment and an additional 
acute episode at the time of treatment. The mean time 
from the previous episode of recurrent lower urinary 
tract infection was 3.0 ± 2.7 years and ranged from six 
months up to 12 years, and the average number of re-
currences was 5.5 ± 1.7 times per year. The number of 
sexually active women was 40 (76.9%) out of 52, and 5 
(9.6%) women were in menopause.

The exclusion criteria were complicated urinary 
tract infection, signs of acute or active-phase chronic 
pyelonephritis, pregnancy or lactation, the use of any 
antibacterial drugs within four weeks before inclusion 
in the study, hypersensitivity to furazidin or other drug 
components, chronic pelvic pain syndrome, overactive 
bladder, polyuria, renal or hepatic insufficiency, lactase, 
sucrose/isomaltase deficiency, lactose and/or fructose 
intolerance, and glucose–galactose malabsorption.

All patients were prescribed 100 mg of Urofura-
gin™ to be taken three times a day for seven days. 
After treatment, the patients received recommenda-
tions to help reduce the risk of a recurrence of their 
urinary tract infection. These recommendations in-
cluded increasing their water intake and performing 
pre- and postcoital urine voiding. Postcoital antibacte-
rial prophylaxis was recommended for sexually active 
patients in the form of 100 mg of Urofuragin™ to be 
taken after intercourse.

Patients were selected to participate in the study 
during screening visits. During this visit, a medical his-
tory was collected, complaints were assessed, a physi-
cal examination was conducted, and laboratory tests 

including an urinalysis and midstream urine culture 
analysis were performed. To exclude sexually trans-
mitted infections, polymerase chain reaction was used 
to detect Chlamidia trachomatis, Mycoplasma genita-
lium, and Mycoplasma hominis in scrapings from the 
urethra, vagina, and cervix. Symptoms were evaluated 
using a special questionnaire for the severity of cysti-
tis symptoms [15]; a diary of urination; and the Pelvic 
Pain, Urgency, and Frequency Patient Symptom Scale 
(PUF Scale) questionnaire [16]. Clinical and laboratory 
parameters were evaluated immediately after treatment 
and at two and 12 weeks after treatment, respectively.

resulTs
Before treatment, all patients had increased white 

blood cell counts in the urine, which was one of the 
inclusion criteria. Urine culture analysis showed re-
sults of more than 1,000 CFU/mL in 38 (73.1%) of 
52 patients. Single uropathogens were detected in 
35 (92.1%) among 38 patients with positive urine cul-
ture analysis, while two microorganisms were found in 
3 (7.9%) patients. The most common etiological agent 
was E. coli in 29 patients (76.3% of all patients with a 
positive culture analysis and 55.8% of all patients). Ad-
ditionally, Enterococcus spp. was isolated in three pa-
tients (7.9% and 5.8%, respectively), S. saprophyticus 
was isolated in two patients (5.3% and 3.8%), Klebsi-
ella pneumoniae was isolated in two patients (5.3% and 
3.8%), and Staphylococcus aureus and Proteus mirabilis 
were isolated in one patient each (2.6% and 1.9%).

Urofuragin™ treatment given for 7 days to limit 
lower urinary tract infection exacerbation was effi-
cient in all 52 patients. Marked symptom regression 
was observed (Table 1). On day 7 after treatment, 

Parameter
Follow-up period

Before treatment End of treatment (Day 7) 2 weeks after treatment 12 weeks after treatment

Cystitis symptom severity 
index, scores 8.6 ± 1.6* 0.7 ± 0.9 0.2 ± 0.4 0.4 ± 0.7

Urinary frequency per day, 
scores 11.6 ± 2.5* 6.3 ± 1.4 6.4 ± 1.2 6.1 ± 1.3

Total score by PUF Scale 21.7 ± 3.0* – 0.6 ± 0.9 0.8 ± 1.1

Note. *There was a significant difference between parameters before and after treatment  (p < 0.001).

Table 1
Dynamics of clinical parameters in the treatment and follow-up of patients with recurrent lower urinary 
tract infection, M ± σ (n = 52)

Таблица 1
Динамика клинических показателей в процессе лечения и последующего наблюдения пациенток 
с рецидивирующей инфекцией нижних мочевых путей, M ± σ (n = 52)
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Table 2
Dynamics of laboratory parameters in the treatment and follow-up of patients with recurrent lower urinary 
tract infection (n = 52)

Таблица 2
Динамика лабораторных показателей в процессе лечения и последующего наблюдения пациенток 
с рецидивирующей инфекцией нижних мочевых путей (n = 52)

Parameter
Follow-up period

Before 
treatment

2 weeks after  
treatment

12 weeks after 
treatment

Leucocyturia in urinalysis (> 10 WBCs per 
power field) 52 (100 %) 5 (9.6 %) 7 (13.5 %)

Positive urine culture 38 (73.1 %) 11 (21.1 %) 12 (23.1 %)

cystitis symptom severity index scores had decreased 
from 8.6 ± 1.6 points to 0.7 ± 0.9 points, while urinary 
frequency per day decreased from 11.6 ± 2.5 times to 
6.3 ± 1.4 times (p < 0.001 in both cases). For the con-
trol examination at Weeks 2 and 12 after treatment, 
these parameters did not increase. For PUF Scale score 
at Weeks 2 and 12, these parameters differed signifi-
cantly when compared with initial values.

After treatment, the observed dynamics in the 
clinical parameters were associated with positive 
changes in laboratory tests in all 52 patients. Two 
weeks after treatment, leukocyturia was only noted 
in five (9.6%) patients whereas it was present in all 
patients before treatment. Urine culture analysis 
results were positive in 38 (73.1%) patients before 
treatment but only in 11 (21.1%) patients two weeks 
after treatment. 12 weeks after treatment, no findings 
of leukocyturia were observed in 45 (86.5%) patients, 
and no bacteriuria was identified in 42 (76.9%) pa-
tients (Table 2).

During the 12-week follow-up period, the recur-
rence of lower urinary tract infection was observed 
in eight (15.4%) of the 52 women. Five patients at-
tributed their relapse with sexual intercourse, two 
mentioned hypothermia, and one patient could not 
determine a possible cause. Recurrence occurred 
within 31 to 67 days after treatment (on average, at 
48.4 ± 14.1 days). In most patients (84.6%), however, 
Urofuragin™ successfully prevented the recurrence 
of urinary tract infection during the 12-week follow-
up period.

Urofuragin™ tolerance among the study partici-
pants was satisfactory. Adverse events of various levels 
of severity associated with the drug were registered in 
12 (23.1%) patients. Indigestion symptoms (e. g., nau-
sea, epigastric discomfort), drowsiness, and skin itch-

ing and dizziness were recorded in eight, two, and one 
patients, respectively. The noted adverse events did not 
provoke a withdrawal of the drug in any case.

conclusion
In this study, Urofuragin™ was shown to be an ef-

fective antibacterial drug for the treatment and recur-
rence prevention of urinary infection in women and 
can be considered as one of the drugs of choice in this 
clinical situation.
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