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Abstract
Background: Urinary tract infection (UTI) occurs more in women than men. Escherichia coli are
responsible in most cases. The microbial (Lactobacillus) species which inhabit in the vaginal tract, play
an important role in the prevention of infection. Irrational use of antibiotics contributes to changes in
antibiotic susceptibility patterns of pathogens. Hence, administration of probiotics exogenously may
cause colonization of Lactobacillus in female urogenital organs.

Objectives: The study aimed to assess the effectiveness of probiotics in the treatment of UTI among
women in Bangladesh.

Methods: This interventional, prospective, non-randomized trial was conducted among women suffering
from UTI in the department of Pharmacology and Gynecology of Uttara Adhunik Medical College
Hospital, Bangladesh from January, 2019 to June, 2021. A total of 162 women who suffered from UTI
were enrolled to receive probiotic, antibiotic, and probiotic + antibiotic treatments. Urine culture and
sensitivity test of all participants was done during enrollment. Patients came for follow-up visits on day
30 of completion of therapy and the �nal study population was 132.

Results: Among the 132 participants, the mean ages were 34.23±14.28 years (mean±SD). Average
duration of UTI prior to enrollment was 77.61±288.59 days. 93.18% patients complaint burning sensation
of urination, pain or pressure in the back or lower abdomen (67.42%) and fever (37.12%), respectively.
During enrollment, urine R/M/E test revealed that most of the urine samples showed no growth of
organisms (84.8%) and E. coli (09.85%). Most commonly used antibiotic was nitrofurantoin (43.33%),
ce�xime (18.88%), and cipro�oxacin (18.88%). During follow-up, urine sample culture revealed no growth
of pathogenic organisms in 131 (99.24%) and E. coli in one patient who was treated with only probiotics.

Conclusions: The present study revealed that the use of probiotics is effective and safe to treat UTI in
women in Bangladesh.

Trial registration number: CTRI/2020/05/025175, Date: 14.05.2020

Introduction
Urinary tract infection (UTI) is one of the most common types of bacterial infection seen by health care
professionals. It occurs in all populations and ages from the neonate to the geriatric age group1. The
annual cost of healthcare services for the treatment of UTI is staggering, reaching over $6 billion
worldwide2. UTI is one of the most important causes of morbidity in developing countries like
Bangladesh3.

UTI occurs more often in women than in men, at a ratio of 8:1. Approximately 50–60% of women report
at least one UTI in their lifetime, and one in three have at least one symptomatic UTI necessitating
antibiotic treatment by age 242,4,5. The estimated number of UTIS per person per year is 0.5 in young
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females with a recurrence rate of between 27% and 48%. All around the world, it is estimated that several
hundred million women suffer from UTIs annually6. Recurrences usually occur within three months of the
original infection7.

Most uropathogenss from the rectal �ora ascend to the bladder after colonizing the periurethral area and
urethra. Stamm and Hooton reported Escherichia coli as the agent is responsible in most cases (up to
85%)8. Other signi�cant pathogens that can cause UTI include Proteus mirabilis, Staphylococcus
saprophyticus, Staphylococcus epidermidis, and Klebsiella pneumonia9. 

Risk factors for UTI include hormone level changes, frequent sexual activity, imbalance of good and bad
bacteria in the genital areas, pregnancy, the use of spermicidal for contraception, taking on new sexual
partners, the age of the �rst UTI, maternal history of UTI, voiding dysfunction, voiding patterns of pre and
post-coitus, wiping technique, wearing tight undergarments, deferred voiding habits and vaginal
douching, DM and immunosuppression10-14. 

There is a well-known association between abnormal vaginal microbial �ora and its formidable risk in the
increased incidence of UTI. The microbial species that inhabit the vaginal tract play an important role in
the maintenance of health and prevention of infection. Microbial �ora of a healthy premenopausal
woman is generally dominated by the Lactobacillus. All factors such as hormonal changes (particularly
estrogen), vaginal pH, and glycogen content can affect the colonization of the lactobacilli in the vagina.
Menstrual cycle can also cause hormonal changes 15-24. 

Antimicrobial therapy is the core treatment for UTIs. In Bangladesh, the use of antibiotics by medical
practitioners is rampant resulting in increases in resistance to available antibiotics. Random and
extensive use of broad-spectrum antibiotics contributes to changes in the microbiological and antibiotic
susceptibility patterns of pathogens isolated from UTI25.

Use of broad-spectrum antibiotics not only kills the pathogenic bacteria but also bene�cial bacteria
hosted by the human body. Alternative treatment options may be important treatment options due to
spiraling costs of antibiotic therapy, reemergence of multidrug resistant bacteria, and more importantly,
unsatisfactory therapeutic options in UTI treatment. Alternative therapeutic options should use strategies
to prevent the selective development of antibiotic resistant bacterial strains, restore a balanced microbial
�ora, and enhance the defense mechanisms of the human body. These criteria are best ful�lled by live
microorganisms that are naturally hosted by the human body already 26-29.

Probiotic strains have already been shown to effectively prevent diarrhea and hold a potential in
preventing and treating tonsillitis, caries, renal calculi, and respiratory infections, irritable bowel syndrome
and H. pylori infection as well as immunocompromised hosts with drug associated diarrhea30.

The concept of probiotics comes from the belief that a ‘dismantled’ micro�ora in the host could be
restored by the exogenous application of bacteria commonly found in that area31. As
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Lactobacillus depletion occurs in UTI, restoration of it by administration per vaginally or orally may cause
colonization of the Lactobacillus in the vagina and other female urogenital organs.

It has been shown in one study in the Netherlands that oral administration of Lactobacillus rhamnosus
GR-1 and Lactobacillus reuteri RC-14 restores the vaginal lactobacilli �ora and reduces colonization by
potentially pathogenic bacteria and prevents recurrent urinary tract infection32. Researchers in the United
States investigated the use of a topical single strain probiotic from Lactobacillus crispatus and reported
that it lowers the rate of recurrence of UTI and prevents the development of bacterial resistance33. A study
evaluating the safety and effectiveness of Lactobacillus probiotics in patients with recurrent urinary tract
infection revealed that E. Coli positive cultures reduced signi�cantly34. The use of probiotics in patients
with neurogenic bladder and suffered from recurrent UTI and found that treatment with probiotics
decreased the rate of recurrent UTI in future35. In another study, women with recurrent UTI received
probiotics reported that the recurrence of UTI over 6 months decreased to 21% for those who received
Lactobacillus compared with 47% for patients no received probiotics36. It was mentioned about an
independent third party survey of more than 100 urologists attending the American Urological
Association annual conference about 10 years ago, where almost 80% of the urologists stated that they
would offer probiotics to patients with Recurrent UTIs if available37. Postmenopausal women with
recurrent UTIs received probiotics and the results showed that women with RUTIs lowered the recurrent
rate of UTI and decreased the development of antibiotic resistance38. 

In Bangladesh, no study has been conducted so far by using probiotics for the treatment of UTI in
women, but UTI is a signi�cant health problem in women. The concept of supporting the human body’s
normal �ora with living microorganisms conferring a bene�cial health effect may be an important
medical strategy in our country. Consequently, the present study aimed to evaluate the effectiveness of
probiotic therapy in the treatment of urinary tract infections in women.

Methodology
Study design, site, and population

This interventional, prospective, non-randomized trial was conducted among 162 women suffering from
UTI in the Department of Pharmacology, and Department of Gynecology & Obstetrics, Uttara Adhunik
Medical College Hospital, Uttara, Dhaka, Bangladesh from January, 2019 to June, 2021. The participants
were recruited conveniently from these two departments following the inclusion and execution criteria.
The inclusion criteria included nonpregnant women, uncomplicated UTI, having not received any
antimicrobial and/or probiotic therapy within one month prior to enrollment in the study. The exclusion
criteria were male, pre-menstruating, menstruating and pregnant women, patients received any
antimicrobial and/or probiotic therapy within one month prior to enrollment in the study, patients having
relevant interactions of the prescribed antimicrobial agents with concurrent medication or
contraindications, patients suffering from any other co-morbidity (DM, hepatic diseases, renal diseases,
RTI, cancer, coronary artery diseases etc), patients received prophylactic or curative treatment or used as
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a food supplement with probiotic, cranberries, estrogens within 4 weeks prior to enrollment in the study,
patients having known hypersensitivity reaction to probiotic and/or antimicrobial agent.

Study procedure

This study was approved by the National Research Ethics Committee (NREC), Bangladesh Medical
Research Council (BMRC), Bangladesh, and the Ethical Review Committee of the Uttara Adhunik Medical
College, Dhaka, Bangladesh. Formal written informed consent was collected from each participant before
enrollment in the study. Then the socio-demographic information (e.g., age, sex, residence, etc.) was
collected from the participants using a semistructured questionnaire. After enrollment, a complete clinical
history was taken, and a complete physical examination was conducted and �ndings were recorded. 

All enrolled participants were divided into 3 groups (probiotic, antibiotic, and probiotic + antibiotic) on the
basis of their receiving therapy. Midstream urine was collected using standard techniques to avoid
possible contamination and sent to the medical laboratory of Jahangirnagar University to do the routine
urinary examination and culture and sensitivity test of pathogenic bacteria. These tests were done before
receiving the above treatment options. Patients who were resistant to all major antibiotics according to
culture and sensitivity tests were received probiotic therapy. The dose and regimen of the probiotic were
two capsules, each containing Lactobacillus acidophilus (2 billion), Lactobacillus bulgaricus (1 billion),
Bi�dobactaterium bi�dum (1 billion), and Fructooligosaccharides (100 mg) three times daily orally until
recovery or for 14 days. Another group of patients received antibiotic therapy and the remaining
participants received both probiotic and antibiotic therapy. Patients were advised of a compulsory follow-
up visit any time, if they developed any complications or adverse effects. No patient developed
complications during the study period. The participants who continued the study procedure until recovery
to day 14 and returned for follow-up visits, constituted the �nal study population. Among the 162
participants, 132 patients came to visit on day 30 for follow-up and the remaining 30 (18.51%) patients
dropped out from the study due to lack of communication. The �nal study population constituted to 132
participants and the group-wise distribution of �nal study population was 42, 48 and 42 who received
probiotic, antibiotic, and probiotic + antibiotic, respectively. Moreover, 132 participants’ urine samples
were collected for urine R/M/E and culture of the organism after 30 days. The respective sample
identi�cation number was assigned duly for proper patient identi�cation. The study information was kept
anonymous strictly to protect their personal and private information.

Outcomes 

The clinical outcomes of the study were the number of patients who were cured from UTI due to the
administration of probiotics, antibiotics, and antibiotic+ probiotic treatment. It was based on the absence
or decreased severity of clinical signs symptoms after completion of the course of probiotics and
antibiotics as well as to identify the organisms responsible for UTI and evaluate the status of antibiotic
resistance by expressing the percentage of antibiotic resistant E. coli isolates from the urine of
symptomatic women. 
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Statistical analysis

All data were analyzed using the Statistical Package for the Social Sciences (SPSS; version 25.0).
Descriptive statistics such as frequencies and percentages were performed for categorical variables;
whereas means and standard deviations (SDs) were computed for continuous variables.  

Results
The socio-demographic information, clinical sign symptoms, and lab investigation during enrollment and
follow-up were evaluated on the �nal study population (n=132). Table 1 depicts the study participants
socio-demographic pro�le. The mean age of the participants was 34.23 years (SD = 14.28).

Table 1: Participants’ socio-demographic profile
Variables Total

n=132 (100%)
Probiotic

n=42 (31.82%)
Antibiotic

n=48 (36.36%)
Probiotic + Antibiotic

n=42 (31.82%)
n(%) n(%) n(%) n(%)

Age  34.23(14.28%) 36.00(14.79%) 34.23(15.37%) 32.48(12.48%)
 Level of education        
Illiterate 34(25.76%) 12(28.57%) 12(25.00%) 10(23.81%)
Primary 41(31.06%) 10(23.81%) 18(37.50%) 13(30.95%)
Secondary 35(26.52%) 11(26.19%) 11(22.92%) 13(30.95%)
Intermediate 1(.76%) 1(2.38%) 0(.00%) 0(.00%)
Graduate 21(15.91%) 8(19.05%) 7(14.58%) 6(14.29%)
Marital status        
Unmarried 4(3.03%) 1(2.38%) 2(4.17%) 1(2.38%)
Married 127(96.21%) 40(95.24%) 46(95.83%) 41(97.62%)
Widow 1(.76%) 1(2.38%) 0(.00%) 0(.00%)
Residence        
Rural 33(25.00%) 14(33.33%) 15(31.25%) 4(9.52%)
Urban 99(75.00%) 28(66.67%) 33(68.75%) 38(90.48%)
Economic status        
Poor 31(23.48%) 12(28.57%) 14(29.17%) 5(11.90%)
Middle class 94(71.21%) 28(66.67%) 30(62.50%) 36(85.71%)

In this study, majority of the participants completed their primary education and most of the participants
belonged to the middle class and among 132 participants 96.21% women were married. (Table 1).

Table 2: Age-wise distribution of participants (N=132)
Age Groups Total

n (%)
Probiotic

n (%)
Antibiotic

n (%)
Probiotic+ Antibiotic

n (%)
15-25 44(33.33%) 12(9%) 18(14%) 14(11%)
26-38 49(37.12%) 15(11%) 17(13%) 17(13%)
39-50 23(17.42%) 10(8%) 8(6%) 5(4%)
50+ 16(12.12%) 5(4%) 3(2%) 8(6%)

The total participants were categorized into four age groups 15-25, 26-38, 39-50, and above 50. Among
these age groups, participants in the 26-38 group were highest in number was 49 (37.12%), while the least
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number of participants (12.12%) was among the above 50 age groups (Table 2).

Table 3: Presenting signs symptoms of UTI
Variables Total

n=132
(100%)

Probiotic
n=42

(31.82%)

Antibiotic
n=48

(36.36%)

Probiotic+Antibiotic
n=42 (31.82%)

n(%) n(%) n(%) n(%)
Burning sensation during
urination

123(93.18%) 38(90.48%) 46(95.83%) 39(92.86%)

Pain or pressure in back or
lower abdomen

89(67.42%) 26(61.90%) 33(68.75%) 30(71.43%)

Frequent or intense urge to
urinate

11(8.33%) 3(7.14%) 4(8.33%) 4(9.52%)

Fever 49(37.12%) 7(16.67%) (43.75%) 21(50.00%)
Cloudy urine  9(6.82%) 5 (11.90%) 1(2.08%) 3(7.14%)
Dirk urine 9(6.82%) 5 (11.90%) 1(2.08%) 3(7.14%)
Bloody or strange smelling
urine

9(6.82%) 5 (11.90%) 1(2.08%) 3(7.14%)

The average duration of UTI prior to enrollment was 77.61±288.59 days. According to the clinical history,
93.18% patients complained with burning sensation of urination followed by pain or pressure in the back
or lower abdomen (67.42) and fever (37.12%) (Table 3).

Table 4: The name of antibiotics used in the treatment of UTI
Name of antibiotics n=90 Percentage %
Nitrofurantoin 39 43.33%
Cefixime 17 18.88%
Cefuroxime+ clavulanic acid 7 7.77%
Cefuroxime 6 6.66%
Ciprofloxacin 17 18.88%
Azithromycin 1 1.11%
Levofloxacin 2 2.22%
Doxycycline 1 1.11%

Table 4 is showing the use of antibiotics among the �nal participants. There were 8 different categories
of antibiotics used in this study where most of the participants (43.33%) were prescribed with
nitrofurantoin. Ce�xime and cipro�oxacin were in the second highest position (18.88% each). Laboratory
�ndings of the collected urine samples of the �nal study population during enrollment and follow-up were
expressed in Tables 5 and 6. During enrollment, 71 patients’ lab investigation of urine R/M/E showed pus
cells more than 4. Most of the urine samples showed no growth of pathogenic organisms (Table 5).

Table 5: Lab investigation findings during enrollment (N=132)
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                 Total             
n (%)

Probiotic
n(%)

Antibiotic
n(%)

Probiotic+Antibiotic
n(%)

Urine R/M/E  
0-2 22(16.67%) 12(28.57%) 6(12.50%) 4(9.52%)
2-4 39(29.55%) 13(30.95%) 12(25.00%) 14(33.33%)
>4 71(53.79%) 17(40.48%) 30(62.50%) 24(57.14%)
Growth of the organisms during urine culture
No growth  112(84.8%) 37(88.10%) 39(81.25%) 36(85.71%)
E. coli 13(9.85%) 3(7.14%) 5(10.42%) 5(11.90%)
Chlamydia 4(3.03%) 1(2.38%) 2(4.17%) 1(2.38%)
Mycoplasma 4(3.03%) 1(2.38%) 2(4.17%) 1(2.38%)
Neisseria gonorrhoeae 4(3.03%) 1(2.38%) 2(4.17%) 1(2.38%)
Klebsiella species 3(2.27%) 1(2.38%) 2(4.17%) 0(.00%)

During follow-up, urine sample culture revealed no growth of pathogenic organisms among 99.24% �nal
study population. Among them, 97.62% of subjects treated with probiotics and 100% of participants
treated with antibiotics showed no growth. Moreover, lab investigation revealed E. coli in one patient who
was treated with only probiotics. In addition, the presence of pus cells was more than 4 among 17
patients (Table 6).

Table 6: Lab investigation findings during follow-up (n=132)
           
 

Total            n(%) Probiotic
n(%)

Antibiotic
n(%)

Probiotic+Antibiotic
n(%)

Urine R/M/E
0-2 92(69.70%) 31(73.81%) 30(62.50%) 31(73.81%)
2-4 23(17.42%) 9(21.43%) 9(18.75%) 5(11.90%)
>4 17(12.88%) 2(4.76%) 9(18.75%) 6(14.29%)
Growth of the organisms during urine culture
No growth 131(99.24%) 41(97.62%) 48(100.00%) 42(100.00%)
E. coli 1(0.76%) 1(2.38%) 0(.00%) 0(.00%)

Discussion
The human normal bacterial �ora is increasingly recognized as an important defense against infection.
Since the advent of antibiotic treatment �ve decades ago, a linear relation between antibiotic use and
reduction in pathogenic bacteria has become established as medical conventional wisdom. However,
with the use of antibiotics, the bene�cial bacterial �ora hosted by the human body is destroyed and
pathogenic bacteria are selectively enabled to overgrow internal and external surfaces. The benign
bacterial �ora is crucial for body function and overgrowth of pathogenic microorganisms leads to illness.
Thus, the concept of supporting the human body's normal �ora with live microorganisms conferring a
bene�cial health effect is an important medical strategy according to the statement of Borchert et al39.

In the present study, the mean±SD age of participants was 34.23±14.28 years and participants in the 26-
38 age group were the highest in number, that is, 49 (37.12%) and the least number of study subjects
were above the 50 age group. Furthermore, 127 participants (96.21%) were married.
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In the United States, 11% of women over the age of 18 experience one episode of UTI a year. The
incidence of UTI is most common between the ages of 18-24. The most important risk factors in women
between the ages of 18-39 who have experienced UTI are sexual relationship and history of UTI40,41. This
is similar to our study because the majority of the patients were married. 

According to the statement of Santosh et al., multiple risk factors predisposed to UTI include sexual
intercourse with multiple partners and exposure to spermicidal agents42,43. Spermicides lead to loss
of lactobacilli and an increase in pH, which stimulates the growth of gram-negative organisms and
subsequent UTI. Additional risk factors found in postmenopausal women include a history of previous
genitourinary surgery, altered bladder function and loss of estrogen44,45. The incidence of asymptomatic
bacteriuria increases with age among 10 to 15% of postmenopausal women46. 

As typical urinary symptoms, e.g., dysuria, frequency, and urgency, are highly predictive of urinary tract
infection (UTI) in female patients47,48.  Dysuria in women represents 2%-5% of the reasons for encounter
in general practice49. According to the clinical history of our study, the most common presenting signs
symptoms were burning sensation during urination (93.18%), followed by pain or pressure in the back or
lower abdomen (67.42%) and fever (37.12%). 

Bacteriological studies usually reveal the involvement of gram-negative enteric organisms that commonly
cause urinary tract infections, such as E. coli, Klebsiella species, and the Proteus species50. The most
common organism implicated in UTIs (80-85%) is E. coli51.  In our study, most of the urine samples
(84.8%) showed no growth of organisms which may be due to the following causes: self –medication,
advice from a relative, use of left-over antibiotics and use of antibiotics without prescription which are
widespread practices in our country. According to the lab investigation the most common organism
was E. coli (9.85%) followed by Chlamydia (3.03%), Mycoplasm (3.03%), N.gonorrhoeae
(3.03%) and  Klebsiella (2.27%). The predominant number of pathogens isolated in this study was gram-
negative bacilli rather than gram-positive pathogens. According to the study of Yasmeen et al.,
 Escherichia coli constituted the largest group with a prevalence of 85.16%, then Pseudomonas sp only
4.40%, Acinetobactor sp and Group D Streptococcus (2.20%), Staph. Aureus, Klebsiella sp, Enterobacter
sp, Salmonella typhi, all of these organisms were less than 2%52. Other investigators Basar et al. and
Saber et al. also reported higher association of E. coli between 66.67% and 77.8% cases, respectively in
UTI patients53,54. A study conducted in 2014 in Lahore; Pakistan showed the prevalence of UTI with the
highest prevalence of E. coli (80%) followed by Staphylococcus aureus (9.4%), Proteus species (5.4%)
and Pseudomonas species (5.2%)55. In most of the studies, E. coli was the prevalent organism in UTI56.
According to the stamen of Hamdan et al. study, E. coli was the most common pathogen in 77.7% of the
Gram-negative isolates, 42.4% of all isolates. Results were that obtained in Tanzania where E. coli were
38% of the Gram-negative isolates and 25% of all isolate57. Likewise, many authors have the same
�ndings, e.g. in Pakistan and India58,59.  It can be concluded that E. coli is the main pathogenic
organism. 
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In this present study, the most prescribed antibiotic were nitrofurantoin (43.33%). Moreover, ce�xime
(18.88%). and cipro�oxacin (18.88%) were also commonly suggested for UTI treatment. 

In United State, 2000-2002, the National Ambulatory Medical Care Survey and National Hospital
Ambulatory Medical Care Survey to obtain nationally representative data on antibiotics prescribed among
2638 women with UTI which reported that quinolones were the most common antibiotic class prescribed
(44% of visits), followed by sulfa antibiotics (30%) and nitrofurantoin (18%)60. This is dissimilar to our
study due to the selection of drugs by physicians and drug resistance patterns in our country.

Antibiotics used in the treatment of these infections reduce the number of lactobacilli in the urinary sys -
tem and may also cause antibiotic resistance in the following period and destroy the existing natural
barrier of the urinary system formed against infections. More use of broad spectrum antibiotics not only
destroys pathogenic bacteria but also commensals which are normal inhabitants in the female urogenital
tract.

The known modes of administration of probiotics are orally, vaginally, and so on. Insertion
of lactobacilli into the vagina via a pessary or capsule is an effective means of boosting the content of
the �ora and overcoming some pathogens or reducing their ability to dominate.

The idea of oral probiotic application is based on knowl edge that the pathogens that cause most of the
urogenital infec tions progress from the rectum to the perineal region and then to the vagina and the
mesentery. Clinical studies have demonstrated that oral administration of Lactobacillus can demonstrate
its effects after reaching the vagina61-64.   

In our study, the oral route was chosen due to availability and patient compliance. During follow-up, urine
sample culture revealed no growth of pathogenic organisms among 99.24% �nal study population and
the percentage of successful outcomes of treatment were 100% and 97.62% by treatment of   antibiotics
and probiotics respectively. The consequence of using probiotics in our study is clinically effective and
laboratory investigation reveals pathogenic bacteria eradication. In another studies, the authors reported
that probiotic capsules administered orally may regulate the vaginal �ora and may be effective against
recurrent UTIs. It has also been emphasized that oral probiotics may be more comfortable for patients
than for vaginal administration, and patient compliance with treatment may be better.

 Zucotti et al. stated that probiotics could be a good alternative to antibiotic therapy because of their
ability to bind to uroepithelial cells and inhibit pathogenic growth and biosurfactant secretion65. The
same investigators have empha sized that oral Lactobacillus therapy can colonize these bacteria in the
urinary tract following intestinal colonization. In these studies, probiotic capsules containing L.
rhamnosus and L. fer mentes were administered orally.

Reid and colleagues found that a combination of lactobacilli strains reduced both yeast and bacterial
pathogens in the vagina even when taken orally. It also provides a better cure rate when used with
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metronidazole instead of an antibiotic alone. A daily oral dose of 108 viable probiotic lactobacilli can
restore and maintain the urogenital health of women66,67. 

According to our study, probiotics along are not expected to completely eradicate infections but inhibit the
growth of pathogenic bacteria and signi�cantly relive the sign symptoms and cure UTI.

Limitations

This single-centered study was conducted only in a tertiary care hospital in Dhaka,      involving a small
number of patients. This study was not a representative study. As because, the trial was not conducted in
any other tertiary hospital and community health centres in different areas of our country. This trial also
did not include women living in other rural and urban areas of Bangladesh. 

Conclusions
The �ndings re�ect that the probiotics can e�ciently cured the UTI in females. Treatment with probiotics
effectively controls the pathogenic organisms in the female genital tract and it is also safe. Further large-
scale study is recommended to �nd the e�cacy and safety of probiotics in the treatment of UTI in
females.

Declarations
Acknowledgement

Researchers are grateful to Bangladesh Medical Research Council (BMRC) for support for conducting the
study by allocating funds and providing ethical clearance. Thanks to physicians, o�cials, and staffs of
Uttara Adhunik Medical College Hospital and Jahangirnagar University who supported to conduct the
study. Moreover, we are grateful to the laboratory o�cials and technologists who worked hard for making
the successful completion of the research.

Authors contribution

Conceptualization: ASMM

Patient enrollment: AS, TRM, EAFA

Data collection: RA

Analysis and interpretation of data: FF, MSI, NM

Laboratory work and Sample analysis: NH

Drafting of the manuscript:  ASMM, FF, NM



Page 12/17

Editing: ASMM, FF, KMRH, EAFA

Critical revision of the manuscript:  ASMM

All authors contributed to the interpretation of the result and critical review and revision of the manuscript
and have approved the �nal version.  

Funding

This study was sponsored by Bangladesh Medical Research Council (BMRC)

Con�ict of interest

The authors have no con�ict of interest to declare.

References
1. Kunin CM. Urinary tract infections in females. Clin Infect Dis 1994; 18:1-12.

2. Foxman B, Barlow R, D’Arcy H, Gillespie B, Sobel JD. Urinary tract infection: self-reported incidence and
associated costs. Ann Epidemiol 2000; 10:509–15.

3. Hamida K, Fahmida M, Sha�ullah AZM. Farhana M. Prevalence and comparative likelihood of urinary
tract infection among female out patients in BSMMU. Bangladesh J. Zool 2012; 40(2): 231-239.

4. Rahn DD. Urinary tract infections: contemporary management. Urol Nurs 2008; 28:333–41.

5. Foxman B. Epidemiology of urinary tract infections: incidence, morbidity, and economic costs. Am J
Med 2002; 113:5–11S.

6. Hooton TM, Scholes D, Hughes JP, Winter C, Roberts PL, Stapleton AE, et al. A prospective study of risk
factors for symptomatic urinary tract infection in young women. N Engl J Med 1996; 335:468–74.

7. Gupta K, Stamm WE. Pathogenesis and management of recurrent urinary tract infections in women.
World J Urol 1999; 17: 415–20.

8. Jackson SL, Boyko IJ, Scholes D, Abraham L, Gupta K, Fihn SD. Predictors of urinary tract infection
after menopause. Am J Med 2004; 117:903.

9. Rosen DA, Hooten TM, Stamm WE, Humphrey PA, Hultgren SJ. Detection of intracellular bacterial
communities in human urinary tract infection. PLOS Med 2007; 4: 329.

10. Mohsin R, Siddiqui KM. Recurrent urinary tract infections in females. J Pak Med Assoc 2010; 60: 55–
9.



Page 13/17

11. Foster RT Sr. Uncomplicated urinary tract infections in women. Obstet Gynecol Clin North Am 2008;
35:235–48.

12. Scholes D, Hooton TM, Roberts PL, Stapleton AE,Gupta K, Stamm WE. Risk factors for recurrent
urinary tract infection in young women. J Infect Dis 2000; 182:1177–82.

13. Epp A, Larochelle A, Lovatsis D, Walter JE, Easton W, Farrell SA, et al. Recurrent urinary tract infection.
J Obstet Gynaecol Can 2010; 32: 1082–101.

14. Franco VMA. Recurrent urinary tract infections. Best Pract & Research Clinical Obstet Gynecol
2005;19:861–73.

15. Anukam KC, Osazuwa EO, Ahonkhai I, Reid G. 16S rRNA gene sequence and phylogenetic tree of
Lactobacillus species from the vagina of healthy Nigerian women. Afr J Biotechnol 2005;4:1222–27.

16. Cribby S, Taylor M, Reid G. Vaginal microbiota and the use of probiotics. Interdiscip Perspect Infect
Dis 2008;2008:256–490.

17. Burton JP, Reid G. Evaluation of the bacterial vaginal �ora of twenty postmenopausal women by
direct (Nugent Score) and molecular (polymerase chain reaction and denaturing gradient gel
electrophoresis) techniques. J Infect Dis 2002; 186:1777–80.

18. Antonio MA, Hawes SE, Hillier SL. The identi�cation of vaginal Lactobacillus species and the
demographic and microbiologic characteristics of women colonized by these species. J Infect Dis 1999;
180:1950–6. 

19. Yoshimura T, Okamura H. Short term oral estriol treatment restores normal premenopausal vaginal
�ora to elderly women. Maturitas 2001; 39:253–7. 

20. Devillard E, Burton JP, Hammond JA, Lam D, Reid G. Novel insight into the vaginal micro�ora in
postmenopausal women under hormone replacement therapy as analyzed by PCR-denaturing gradient
gel electrophoresis. Eur J Obstet Gynecol Reproductive Biol 2004; 117:76–81.

21. Galask RP. Vaginal colonization by bacteria and yeast. Am J Obstet Gynecol 1988; 158:993–5.

22. Burton JP, Cadieux P, Reid G. Improved understanding of the bacterial vaginal microbiota of women
before and after probiotic instillation. Appl Environ Microbiol 2003; 69:97–101. 

23. Vásquez A, Jakobsson T, Ahrné S, Forsum U, Molin G. Vaginal Lactobacillus �ora of healthy Swedish
women. J Clin Microbiol 2002; 40:2746–9. 

24. Chan RCY, Bruce AW, Reid G. “Adherence of cervical, vaginal and distal urethral normal microbial �ora
to human uroepithelial cells and the inhibition of adherence of gram-negative uropathogens by
competitive exclusion,” The Journal of Urology 1984;131(3):596–601. 



Page 14/17

25. Ikeh KI. Methicillin-resistant Staphylococcus aureus (MRSA) at Jos University Teaching Hospital. Afr J
Clin Exp Microbiol 2003;4:52-5.

26. Rayes N, Seehofer D, Muller AR, Hansen S, Bengmark S, Neuhaus P. In�uence of probiotics and �bre
on the incidence of bacterial infections following major abdominal surgery. Z Gastroenterol
2002;40:869–76. 

27. Lata J, Jurankova J, Pribramska V, Fric P, Senkyrik M, Dite P, et al. Effect of administration of
Escherichia coli Nissle (Muta�or) on intestinal colonisation, endotoxemia, liver function and minimal
hepatic encephalopathy in patients with liver cirrhosis. Vnitr Lek 2006; 52:215–9. 

28. D'Souza AL, Rajkumar C, Cooke J, Bulpitt CJ. Probiotics in prevention of antibiotic associated
diarrhoea: Meta-analysis. BMJ 2002; 32435:1361. 

29. Allen SJ, Okoko B, Martinez E, Gregorio G, Dans LF. Probiotics for treating infectious diarrhoea.
Cochrane Database Syst Rev 2004 CD003048.

30. Antonio B, Adriana B F, Angela A and Eviralda M. Helicobacter pylori Infection Is Associated with
Development of Irritable Bowel Syndrome Journal of Exploratory Research in Pharmacology 2016 vol. 1

31. Bengmark S. Gut microbial ecology in critical illness: is there a role for prebiotics, probiotics, and
synbiotics? Curr Opin Crit Care 2002; 8:145–151. 

32. Reid G, Charbonneau D, Erb J,  et al.  Oral use of Lactobacillus rhamnosus GR-1 and L. fermentum RC-
14 signi�cantly alters vaginal �ora: randomized, placebo-controlled trial in 64 healthy women.  FEMS
Immunol Med Microbiol 2003;35(2):131-134. 

33. Stamm WE, Hooton TM, Stapleton AE, Deshaw N. Intravaginal LACTIN-V for prevention of recurrent
urinary tract infection.. Available from:  http://www.clinicaltrials.gov. 

34. Uehara S, Monden K, Nomoto K, Seno Y, Kariyama R, Kumon H. A pilot Study evaluating the safety
and effectiveness of Lactobacillus vaginal suppositories in patients with recurrent urinary tract infection.
Int J Antimicrob Agents 2006;28:S30-4.

35. Darouiche RO, Thornby JI, Cerra-Stewart C, Donovan WH, Hull RA. Bacterial interference for prevention
of urinary tract infection: A prospective, randomized, placebo-controlled, double-blind pilot trial. Clin Infect
Dis 2005;41:1531-4.

36. Reid G, Bruce AW, Taylor M. In�uence of 3-day antimicrobial therapy and Lactobacillus suppositories
on recurrence of urinary tract infection. Clin. Ther 1992;14:11-16.

37. Reid G, Bruce AW. Could probiotics be an option for treating and preventing urogenital infections?
Medscope Womens Health. 2001;6:9.

http://www.clinicaltrials.gov/


Page 15/17

38. Mari AJ, Beerepoot, Reit GT, Nys S, Wal WMV, Corianne AJM, Borgie D, Reijke TMD, Prins JM, Koeijers
J, Verbon A, Stobberingh E, Suzanne E, Gerllings. Lactobacilli vs Antibiotics to prevent Urinary Tract
Infections: A Randomized, double-blind, noninferiority, Trial in Postmenopausal Women.   Arch. Intern
Med. 2012;172(9):704-712. 

39. D. Borchert,1 L. Sheridan,2 A. Papatsoris,1 Z. Faruquz,1 J. M. Barua,3 I. Junaid,1 Y. Pati,1,4 F.
Chinegwundoh,1,5 and N. Buchholz1,5Indian journal of Urology april-june 2008

40.Foxman B, Brown P. Epidemiology of urinary tract infections: transmission and risk factors, incidence,
and costs. Infect Dis Clin North Am 2003;17:227-41. [CrossRef]

41.Foxman B, Gillespie B, Koopman J, Zhang L, Palin K, Tallman P, et al. Risk factors for second urinary
tract infection among college women. Am J Epidemiol 2000;151:1194-205. [CrossRef]

42. Scholes D, Hooton TM, Roberts PL, Stapleton AE, Gupta K, Stamm WE. Risk factors for recurrent
urinary tract infection in young women. J Infect Dis. 2000;182:1177–82. [PubMed: 10979915]

43. Gupta K, Hillier SL, Hooton TM, Roberts PL, Stamm WE. Effects of contraceptive method on the
vaginal microbial �ora: a prospective evaluation. J Infect Dis. 2000;181:595–601. [PubMed: 10669343]

44. Raz R, Gennesin Y, Wasser J, Stoler Z, Rosenfeld S, Rottensterich E, et al. Recurrent urinary tract
infections in postmenopausal women. Clin Infect Dis. 2000;30:152–6. [PubMed: 10619744]

45. Raz R. Hormone replacement therapy or prophylaxis in postmenopausal women with recurrent urinary
tract infection. J Infect Dis. 2001;183(Suppl 1):S74–6. [PubMed: 11171020]

46. Krieger JN. Complications and treatment of urinary tract infections during pregnancy. Urol Clin
NorthAm. 1986;13:685–93. [PubMed: 3535210]

47. Giesen LG, Cousins G, Dimitrov BD, van de Laar FA, Fahey T. Predicting acute uncomplicated urinary
tract infection in women: a systematic review of the diagnostic accuracy of symptoms and signs. BMC
Fam Pract 2010;11:78.

48.Knottnerus B, Geerlings E, Moll van Charante E, ter Riet G. Towards a simple diagnostic index for acute
uncomplicated urinary tract infections. Ann Fam Med 2013;11:442e50.

49.Verheij RA, Van Dijk CE, Abrahamse H, Davids R, Vanden Hoogen H, Braspenning J, et al. Landelijk
informatienetwerk Huisartsenzorg. Feiten en cijfers over huisartsenzorg in Nederland. Utrecht/Nijmegen:
NIVEL/IQhealthcare; 2009.

50. Bova JG, Potter JL, Arevalos E, Hopens T, Goldstein HM, Radwin HM. Renal and perirenal infection: to
he role of computerized tomography. J Urol.1985;133:375–8. [PubMed]

51. Nicolle LE. Resistant pathogens in urinary tract infections. J Am GeriatrSoc 2002;50:S230-5

https://pubmed.ncbi.nlm.nih.gov/?term=Borchert%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sheridan%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Papatsoris%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Faruquz%20Z%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Barua%20JM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Junaid%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pati%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chinegwundoh%20F%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Buchholz%20N%5BAuthor%5D


Page 16/17

52.B H N Yasmeen et al.Prevalence of urinary tract infection, its causative agents and antibiotic
sensitivity pattern : A study in Northern International Medical College Hospital, July 2015, vol 7 Singh MM,
Devi R, Garg S, Mehra M. Effectiveness of syndromic approach in management of reproductive tract
infections in women. Indian J Med Sci.2001;55(4):209–214. [PubMed]

53. Bashar MA, Ahmed MF, Rahman SR, Gomes DJ. Distribution and Resistance Trends of Escherichia
coli from Urinary Tract Infections Isolated in Dhaka City. Ban J Med Sci. 2009;15(2):93–98.

54. Saber MH, Barai L, J Haq A, Jilani MSA, Begum MJ. The Pattern of Organism Causing Urinary Tract
Infection in Diabetic and Non Diabetic Patients in Bangladesh. Bangladesh J Med Microbiol.
2010;04(01):6–8.

55. Ikeh KI. Methicillin-resistant Staphylococcus aureus (MRSA) at Jos University Teaching Hospital. Afr J
ClinExpMicrobiol 2003;4:52-5.

56. Bhowmick B K,Rashid H. Prevalence and antibiotic susceptibility of E coli Isolated fromUrinary tract
infections (UTI) in Bangladesh. Pak.J.Biol.Sci. 2004,7 (5):717-720

57. Blomberg B, Olsen BE, Hinderaker SG, Langeland N, Gasheka P, Jureen R, Kvale G, Midtvedt T:
Antimicrobial resistance in urinary bacterial isolates from pregnant women in rural Tanzania:
implications for republic health. Scandinavian Journal of Infectious Diseases 2005, 37(4):262-8.

58.Haider G, Zehra N, Munir AA, Haider A: Risk factors of urinary tract infection in pregnancy. J Pak Med
Assoc 2010, 60(3):213-6.

59.Mathai E, Thomas RJ, Chandy S, Mathai M, Bergstrom S: Antimicrobials for the treatment of urinary
tract infection in pregnancy: practices in southern India. Pharmacoepidemiol Drug Saf 2004, 13(9):645-
52.

60. Alexander J. Kallen, MD; H. Gilbert Welch, MD, MPH; Brenda E. Sirovich, MD, MS. Current Antibiotic
Therapy for Isolated Urinary Tract Infections in Women.https://jamanetwork.com/ on 04/27/2022.

61.Reid G, Beuerman D, Heinemann C, Bruce AW. Probiotic Lac tobacillus dose required to restore and
maintain a normal vaginal �ora. FEMS Immunol Med Microbiol 2001;32:37-41. [CrossRef]

62. Reid G, Bruce AW, Fraser N, Heinemann C, Owen J, Henning B. Oral probiotics can resolve urogenital
infections. FEMS Immunol Med Microbiol 2001;30:49-52. [CrossRef]

63. Reid G, Charbonneau D, Erb J, Kochanowski B, Beuerman D, Poehner R, Bruce AW. Oral use of
Lactobacillus rhamnosus GR-1 and L. fermentum RC-14 signi�cantly alters vaginal �ora: ran domized,
placebo-controlled trial in 64 healthy women. FEMS Immunol Med Microbiol 2003;35:131-4. [CrossRef]

64. Morelli L, Zonenenschain D, Del Piano M, Cognein P. Utilization of the intestinal tract as a delivery
system for urogenital probiotics. J Clin Gastroenterol 2004;38:S107-10.



Page 17/17

65. Zuccotti GV, Meneghin F, Raimondi C, Dilillo D, Agostoni C, Riva E, et al. Probiotics in clinical practise:
an overview. J Int Med Res 2008;36(Suppl 1):1A-53A.

66. Reid G, Beuerman D, Heinemann C, Bruce AW. Probiotic lactobacillus dose required to restore and
maintain a normal vaginal �ora. FEMS Immunol Med Microbiol. 2001;32:37–41. [PubMed: 11750220]

67. Reid G, Charbonneau D, Erb J, Kochanowski B, Beuerman D, Poehner R, et al. Oral use of Lactobacillus
rhamnosus GR-1 and L.fermentum RC-14 signi�cantly alters vaginal �ora: Randomized, placebo-
controlled trial in 64 healthy women. FEMS Immunol Med Microbiol. 2003;35:131–4.[PubMed: 12628548]


