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The American Urogyneco-
logic Society’s best practice 
statement for the definition 

of recurrent urinary tract infection 
(rUTI) is at least two culture-proven 
episodes in 6 months, or at least 
three in 1 year.1 Nearly 60% of 
women will experience at least 
one urinary tract infection (UTI) in 
their lifetime, while 30% to 40% 
will experience rUTI. Women with 
rUTI are fearful of adverse effects 
related to antibiotics and frustrated 
when clinicians do not adhere to 
antibiotic stewardship protocols.2 
Recurrent urinary tract infections are 
estimated to cost the United States 
over two billion dollars per year.3 To 
improve outcomes, it is prudent to 
understand how to implement strat-
egies to decrease the incidence of 
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rUTI. Multiple guidelines including 
the American Urologic Association 
(AUA), Canadian Urologic Associa-
tion (CUA), Society of Urodynamics, 
Female Pelvic Medicine & Urogenital 
Reconstruction (SUFU), American 
Urogynecologic Society, and several 
European guidelines summarized 
in the British Journal of Urology form 
the basis for this article. Recommen-
dations for assessment, diagnosis, 
treatment, and prevention of rUTI 
are described. 

Symptoms 
Urinary tract infections can have 
a wide variety of symptoms. How-
ever, the distinguishing symptom 
in young women is the presence of 
painful urination. A UTI can be diag-
nosed with 90% accuracy if a young 
woman presents with dysuria in the 
absence of a vaginal infection. Ur-
gency, frequency, suprapubic pain, 
and hematuria are variably present 
with UTI.1 

Symptoms of UTI for older 
women may be more difficult to 
identify. Dysuria in the presence of 
new or worsening urinary incon-
tinence is a common finding. The 
difficulty arises when individuals 
present with symptoms that are 
commonly chronic in older women 
such as vaginal burning, pelvic dis-
comfort and/or pressure, urinary 
urgency and frequency, and uri-
nary incontinence.1 Because of the 
chronic nature of these symptoms, 
it is recommended to refrain from 
evaluating for UTI unless the symp-
toms are acute (onset < 1 week) or 
associated with a fever.1   

Risk factors 
Multiple factors can increase a wom-
an’s risk for rUTI. Common risk fac-
tors include sexual intercourse, use 
of spermicides, new sex partners, 
genetics, vaginal atrophy, urinary 
incontinence, pelvic organ prolapse, 

incomplete bladder emptying, and 
structural abnormalities.  Structural 
abnormalities may include intralu-
minal disturbance including blad-
der stones, neoplasms, indwelling 
catheters, or stents. Other structural 
causes may include ureteral stenosis, 
strictures, or masses.4-6 Recurrent 
urinary tract infections related to 
structural abnormalities should be 
managed by a specialist.4

Women who engage in sexual 
intercourse four or more times per 
week are more likely to develop 
UTIs.4 Women also may have a 
predisposition to rUTI based on 
genetics. Blood group antigens se-
creted in body fluids characterize an 
individual’s “secretor status.” Those 
who secrete blood group antigens 
into body fluids are designated 
secretors and have an added level 
of protection against the environ-
ment in regard to microorganisms.7 
Women with a nonsecretor vaginal 
epithelium have a higher risk for 
rUTI because two extended-chain 
glycosphingolipids are expressed, 
which in turn bind to pathogens 
more avidly, and increase the risk of 
infection.4 Secretor status is deter-
mined through DNA testing. Testing 
kits to the general population, how-
ever, are not commonly used in the 
clinical setting.7

Diagnosis 
The gold standard for diagnosing a 
UTI remains a urine culture, a main-
stay since the 19th century.8 Prom-
ising molecular research that could 
improve diagnosis is on the horizon. 
Whole genome and metagenomic 
sequencing technologies as well as a 
better understanding of the urinary 
tract microbiome may replace the 
current standard of practice in the 
future.6  

The AUA, CUA, and SUFU de-
veloped a combined guideline for 
rUTI. The guideline defined rUTI as 

two or more culture-positive UTIs 
in 6 months or three culture-pos-
itive UTIs in 1 year.3 To follow the 
guideline, one must know how to 
interpret “culture-positive.” Based on 
multiple studies, the definition can 
be ambiguous.8 The most widely ac-
cepted definition of culture-positive 
is 105 colony forming units (CFU) 
per mL, which was published 60 
years ago.8 Studies suggested the 
threshold of 105 CFU/mL reduced 
the over detection of contaminating 
organisms.8 

The problem with the research is 
that data were taken from asymp-
tomatic women. Several studies 
have demonstrated women with 
colony counts of less than 105 CFU/
mL can present with pyuria and 
symptoms consistent with UTI. 
These studies suggest a 105 CFU/
mL threshold for bacterial growth 
may help distinguish UTIs from 
contamination in asymptomatic, 
premenopausal women, but a lower 
threshold of 102 CFU/mL may be 
appropriate in symptomatic individ-
uals.8 

Clinicians should have a clear 
understanding of clinical laboratory 
protocols because certain laborato-
ries may report 104 CFU/mL or less 
as “no growth.”1 It is recommended 
to obtain a repeat urine culture if 
the initial specimen is noted to be 
contaminated, and consideration 
should be given to a catheterized 
specimen.8 Utilization of molecular 
diagnostics is emerging in hopes of 
a more accurate diagnosis for UTI. 
However, due to the potential for 
overdiagnosis and misuse of antibi-
otics, the technology is not currently 
recommended for clinical use.6 

Urinalysis can confirm the pres-
ence or absence of pyuria and is rec-
ommended with each symptomatic 
acute cystitis episode prior to initiat-
ing treatment.1 A urine dipstick can 
rule out a UTI, but it has little value 
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to rule in a UTI. Urine dipstick testing 
is not advised because women with 
rUTI do not have a low pretest prob-
ability for UTI.1  

Physical assessment
A physical examination is essential 
when diagnosing rUTI. The examina-
tion begins with the general appear-
ance of the individual and proceeds 
with palpation for costovertebral 
angle and suprapubic tenderness. 
A pelvic examination follows and 
includes assessing the vulvar epi-
thelia for tissue changes, urethral 
diverticulum, pelvic organ prolapse, 
abnormal vaginal discharge, pelvic 
masses, pelvic floor muscle tender-
ness, and bladder pain.1 In addition, 
foreign bodies such as a retained 
pessary or mesh erosion can be 
revealed by a thorough pelvic ex-
amination.1 A post-void residual 
can easily be performed at the time 
of physical examination to rule out 
urinary retention. Imaging studies 

are not generally recommended 
for diagnosing rUTI unless a urinary 
stone is suspected, there is rapid 
recurrence of the infection after 
appropriate treatment, or symp-
toms persist beyond 3 days despite 
proper treatment.1

Treatment
Symptomatic, culture-positive rUTI 
should be treated with the shortest 
course of first-line therapy (nitrofu-
rantoin, trimethoprim-sulfamethox-
azole [TMP-SMX], and fosfomycin) 
according to the local antibiogram. 
An antibiogram provides compre-
hensive information about local 
antimicrobial resistance and can be 
obtained from the local laboratory 
from where urine cultures are ob-
tained.1,8 

When first-line therapy is not an 
option, second-line therapy can be 
used. Second-line therapy includes 
β-lactams and fluoroquinolones. 
Caution must be taken when pre-

scribing fluoroquinolones due to the 
increasing resistance patterns and 
serious adverse side effects.1,8 
Parenteral antibiotics may be in-
dicated when urine culture results 
demonstrate resistance. As with 
oral antibiotics, the shortest course 
of parenteral antibiotics is recom-
mended at usually 7 days or less.8

Self-start therapy is an option for 
women who can reliably detect UTI 
symptoms, who are not candidates 
for long-term antibiotic prophylactic 
therapy, or who do not wish to take 
antibiotics long term.1 The clinician 
prescribes an antibiotic that will 
likely cover the uropathogen based 
on previous culture results. If symp-
toms are not resolved after 48 hours, 
it is recommended the woman 
contact the clinician for further guid-
ance. Nitrofurantoin, TMP-SMX, and 
fosfomycin are the recommended 
antibiotics for self-start therapy and 
are dosed as defined in Table 1. Fluo-
roquinolones are not recommended 

Table 1. Antibiotic recommendations for urinary tract infections1

First-line therapy Dosing Susceptibility Resistance

Nitrofurantoin 100 mg BID x 5 days • Escherichia coli
• Many gram-negative species

• Proteus
• Klebsiella
• Some Enterobacter strains

TMP-SMX 160/800 mg BID x 3 days •  Methicillin-resistant 
Staphylococcus aureus 

• Most gram-negative bacteria

• Pseudomonas

Fosfomycin tromethamine 3 g single dose • S. aureus
• Enterococcus
• Pseudomonas aeruginosa
• Klebsiella pneumoniae

• Low levels of resistance

Second-line therapy Dosing Susceptibility Resistance

β-lactams •  Varies by regimen; typically 
3–7 days

• Most gram-negative bacteria • Pseudomonas

Fluoroquinolones •  Varies by regimen; typically  
3 days

• Most gram-negative bacteria • Pseudomonas

Adapted from Brubaker et al, 2018. TMP-SMX, trimethoprim-sulfamethoxazole.
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for self-start therapy due to the 
increase in resistance and potential 
side effects.1 See Table 1 for antibi-
otic recommendations, dosing, sus-
ceptibility patterns, and resistance 
for UTI.   

Prevention
Nonpharmacologic
Multiple guidelines exist for the 
management of rUTI. Although 
there is a general consensus with 
treatment and prophylaxis of rUTI 
using antibiotics, the guidelines vary 
significantly for nonpharmacologic 
prophylaxis options. Limited evi-
dence exists for nonpharmacologic 
preventive measures, but due to 
growing concerns regarding antibi-
otic resistance, attention should be 
given to these options.3,9

Behavioral modifications include 
increased water intake (at least 1.5 L/
day), wiping from front to back fol-
lowing defecation, postcoital void-
ing, not delaying urination, avoiding 
douching, avoiding spermicide use, 
and not wearing restrictive under-
garments.3,8,9 Nearly all guidelines 
previously mentioned made a weak 
recommendation for implementing 
behavioral modifications.10 Regard-
less of the strength of evidence, it 
is acceptable to implement these 
modifications as no harm can be 
done to the individual.9  

The use of cranberry for UTI pre-
vention has been recommended 
for decades despite the lack of 
supporting data. The proanthocy-
anidins in cranberry are believed to 
prevent adherence of bacteria to the 
bladder wall. Available studies lack 
a standard cranberry formulation 
and dose. Nevertheless, the majority 
of guidelines make a weak recom-
mendation for the use of cranberry 
tablets and/or cranberry juice for 
rUTI prevention.3,8 Given the high 
sugar content in juice, cranberry 
tablets may be a more desirable for-

mulation.8 In similar fashion, D-man-
nose capsules or powder had weak 
recommendations at best for rUTI 
prevention.3,8,9

Lactobacillus is a bacteria natu-
rally found in the digestive system, 
urinary tract, and other parts of the 
body. Because of growing concerns 
of antibiotic resistance, more atten-
tion has been given to lactobacilli 
probiotics. Studies utilizing both 
vaginal and oral lactobacilli have 
found no difference in the risk of 
developing a UTI. Therefore, all ref-
erenced guidelines agree there are 
insufficient data to recommend lac-
tobacilli for prevention of rUTI.3,8,9 

Nonantibiotic
Multiple studies have clearly demon-
strated that the use of vaginal es-
trogen decreases the incidence of 
rUTI because the pH is restored to 
an acidic level favoring Lactobacil-
lus colonization and discouraging 
pathogens.3,8,9 According to the 
AUA’s best practice statement, the 
benefits of vaginal estrogen for 
reducing rUTI are so evident that it 

should be recommended to all hy-
poestrogenic women who are good 
candidates.1 

Methenamine hippurate, a salt 
of methenamine and hippuric acid, 
demonstrated evidence to decrease 
incidence of rUTI in a 2012 Cochrane 
review.9,10 Methenamine salts are 
taken as oral tablets and converted 
in the urine to ammonia and form-
aldehyde. The mechanism of action 
is believed to be bacteriostatic.11 
Updated guidelines do not recom-
mend methenamine hippurate for 
rUTI prophylaxis due to inadequate 
data, although larger studies may be 
promising for the future.8 

Intravesical nonantibiotic instil-
lations such as hyaluronic acid and 
chondroitin sulfate are believed 
to coat the urothelial surface and 
therefore create a barrier against 
Escherichia coli.8,9 The research is en-
couraging, although the guidelines 
do not currently recommend this 
therapy because of lack of adequate 
evidence.8 

The use of vaccines may play an 
important role in the future for rUTI 

Table 2. Continuous oral antibiotic regimens for rUTI 
prophylaxis8

Antibiotic Dose

TMP 100 mg PO once daily

TMP-SMX 40 mg/200 mg PO once daily

TMP-SMX 40 mg/200 mg PO three times per week

Nitrofurantoin 50 mg PO daily

Nitrofurantoin 100 mg PO daily

Cephalexin 125 mg PO daily

Cephalexin 250 mg PO daily

Fosfomycin 3 g every PO 10 days

Adapted from Anger et al, 2022
rUTI, recurrent urinary tract infection; TMP, trimethoprim; TMP-SMX, trimethoprim-sulfamethoxazole; PO, by mouth. 
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prevention.9,11 The goal of vaccines 
is to prime the immune response to 
pathogens, thus providing protec-
tion against infections such as rUTIs. 
Four different vaccine formulations 
exist for rUTI: oral and sublingual 
tablets, a vaginal suppository, and 
an intramuscular injection. Data are 
limited, but it is believed that vac-
cines may decrease the incidence of 
rUTI in the short term (< 6 months). 
Vaccines are not currently recom-
mended for rUTI. Additional study 
of these vaccines with randomized 
controlled trials is needed to deter-
mine long-term efficacy and safety 
for infection prevention in patients 
with rUTIs.   

Antibiotics 
After discussing the benefits, risks, 
and alternative options with an in-
dividual, prophylactic antibiotics are 
an appropriate treatment option for 
women with rUTI.3,8,10 The duration 
of continuous oral antibiotics for 
prophylaxis in research ranges from 
6 to 12 months. Daily prophylaxis 
beyond 6 months is uncommon, 
but treatment is often restarted 
due to recurrence of UTI. It is rec-
ommended to re-evaluate the use 
of daily antibiotics for prophylaxis 
after 3 months to determine effi-
cacy.1 The following antibiotics are 
recommended for prophylaxis due 
to tolerability and low resistance: 
trimethoprim (TMP), TMP-SMX, 
nitrofurantoin, cephalexin, and fos-
fomycin.8 See Table 2 for continuous 
oral antibiotic dosing recommenda-
tions for rUTI prophylaxis.

Some women suffer from rUTI re-
lated to sexual intercourse. Individ-
uals often think this phenomenon 
is related to hygiene, although hy-
giene is usually not the culprit. One 
of the main reasons UTIs occur after 
intercourse is anatomic. The female 
urethra is short, so when bacteria 
residing around the anus are shifted 

toward the urethra with intercourse, 
the bacteria can easily ascend into 
the bladder.12 The guidelines rec-
ommend prophylactic antibiotics 
to be taken either before or after 
intercourse.8 One study confirmed 
that intermittent dosing was as ef-
fective as continuous daily antibiotic 
dosing for rUTI prophylaxis after in-
tercourse.1 See Table 3 for postcoital 
antibiotic recommendations for rUTI 
prophylaxis.  

Antibiotic bladder irrigations are 
not currently recommended but may 
provide some advantages over oral 
and/or parenteral routes. Intravesical 
instillations deliver the antibiotic 
directly to the site of infection. By-
passing the gastrointestinal tract 
decreases incidence of resistance and 
side effects. Gentamycin is the most 
studied antibiotic for this regimen 
and concentrations range from 40 
mg to 80 mg of gentamycin in 50 
mL of sterile water.1 Randomized 
controlled studies are not available, 
although reports on case series exist.1 

One study included 68 individuals 
with rUTI. The dose of gentamicin 
used was 80 mg mixed with 20 mL of 
normal saline. The treatment regimen 
consisted of intravesical instillations 
daily for 2 weeks followed by every 
other day for 10 weeks and then 
twice weekly for 12 weeks (total, 24 
weeks). The results of the case study 

demonstrated an 80% reduction in 
UTI during intravesical treatment 
and a 55% decrease in resistance 
rate of uropathogens. Elevations of 
serum gentamicin levels were not de-
tected.13 Clinicians may consider this 
therapy for select individuals based 
on the limited evidence available. 

Antimicrobial 
stewardship
Concerns related to antimicrobial 
resistance and potential side effects 
from oral antibiotics have brought 
awareness to antibiotic stewardship 
protocols. Antibiotic stewardship 
protocols can help reduce inappro-
priate antibiotic treatment, decrease 
broad-spectrum antibiotic use, and 
modify treatment to the shortest ef-
fective duration, thereby decreasing 
the incidence of fluoroquinolone 
and cephalosporin resistance.8 
Unfortunately, nonadherence to 
these protocols is more common in 
individuals with rUTI than those with 
an isolated UTI. Clinicians treating 
symptomatic rUTI must routinely 
obtain urine cultures to avoid over-
treatment and assist with appropri-
ate antibiotic treatment choice.3,8

Asymptomatic bacteriuria (ASB) 
represents another challenge in an-
timicrobial stewardship. ASB is the 
presence of bacteria in a urine spec-
imen from an individual without 

Table 3. Postcoital antibiotic regimens for rUTI prophylaxis8 

Antibiotic Dose – Single dose immediately before or 
after intercourse

TMP-SMX 40 mg/200 mg 

TMP-SMX 80 mg/200 mg

Nitrofurantoin 50 mg–100 mg

Cephalexin 250 mg 

Adapted from Anger et al, 2022
rUTI, recurrent urinary tract infection, TMP-SMX, trimethoprim-sulfamethoxazole.
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symptoms of a UTI.8 The guidelines 
strongly recommend not treating 
ASB in nonpregnant women. Ad-
ditionally, routine urine cultures in 
asymptomatic patients with rUTI are 
not recommended.3,8 It is prudent 
that clinicians recognize ASB and 
adhere to antimicrobial stewardship 
protocols. Asymptomatic bacteriuria 
can be confusing for individuals, or 
they may insist treatment is neces-
sary. Therefore, patient education 
about inappropriate use of antibiot-
ics is essential.3,8 

Referral
Instances occur when the situation 
is beyond the routine practice for 
the women’s health nurse prac-
titioner in a primary care setting. 
Such instances include abnormal 
genitourinary anatomy, concern for 
obstruction, chronic catheterization, 
suspicion for malignancy, pyelone-
phritis, and immunosuppression. In 
these situations, the patient should 
be referred to a urologist for ad-
vanced imaging and/or studies such 
as cystoscopy, renal ultrasound, and 
computed tomographic urography.1

Practice implications
Women’s health nurse practitioners 
play a key role in the identification 
and management of rUTI. Timely di-
agnosis and treatment can decrease 
the incidence of inappropriate antibi-
otics and lower the risk of antibiotic 
resistance. Early detection of rUTI also 
can expedite referrals to specialists 
when indicated.8 Educating individ-
uals about preventive strategies can 
alleviate fears and frustration among 
women who suffer from rUTI. Fortu-
nately, best practice recommenda-
tions are constantly being updated 
to reflect current research. It is imper-
ative to keep abreast of the current 
guidelines so that the most appropri-
ate and safe management approach 
is implemented. �
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