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Learning Objectives

 Improve diagnostic skills in evaluating causes for recurrent UTIs

 Decrease antimicrobial use by choosing non-antibiotic prophylaxis strategies 

for recurrent UTIs

 Streamline care for patients by knowing when to refer for specialty care for 

recurrent UTIs

 Identify patients eligible for vaginal estrogens to decrease risk of UTIs

 Reduce need for intravenous antibiotics by utilizing oral therapy for ESBL 

producing organisms in cystitis
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Definitions

 Recurrent UTI

 2 infections in a 6-month period OR

 3 infections in a 12-month period

 Asymptomatic bacteriuria

 Presence of bacteria in urinary tract (or in urinary specimen) without 

symptoms of infection

 Often associated with asymptomatic pyuria

 UTI Triggers

 Clear temporal association with onset of infection

 Sexual intercourse, catheterization or catheter change, pelvic exam



Initial Workup

 History

 UTI lifetime history

 Timing, pattern, severity

 Association with incontinence or retention

 Antimicrobial history (for UTI or otherwise)

 Urological history

 Neurological history

 Sexual history

 OB/GYN history, including onset of menopause

 Medications

 New or changed medications near onset of recurrent UTI

 Risk factors for urinary retention (anticholinergic drugs)

 Immunosuppressive medications



SGLT-2 Inhibitors

 Increasing use/indications for 

this medications 

 Known risk of perineal 

necrotizing infections

 Do they increase UTI risk?

 Increase in infections related to 

genital candidiasis, vulval 

abscess and Fournier gangrene

 Data for recurrent UTI lacking

Alkabbani W et al Canadian 

Journal of Diabetes, 2022



Initial Workup (2)

 Physical Examination

 Careful abdominal exam

 Palpation for CVA tenderness

 GU exam for anatomical anomalies, chronic catheters, other etiologies of symptoms 

(Candida etc.)

 Bedside bladder scan for post void residual

 Urinalysis

 Adequacy of micro- not interpretable if high levels of epithelial cells

 Pyuria ≠ infection, however lack of pyuria makes UTI unlikely

 Hematuria ≠ infection, warrants further investigation

 Glucosuria



Initial Workup (3)

 Chemistry

 Elevated BUN/Creatinine prompts more rapid imaging

 Glucose/A1c

 Microbiology

 Monomicrobial vs polymicrobial?

 Consistent organism or varied?

 Usual urine pathogens or “odd-balls” or relatively avirulent (E. faecium, Candida)? 

 Antimicrobial resistance patterns



Which patients need additional workup

 US

 Guidelines are mixed, unclear if beneficial, low risk

 CT 

 Hematuria

 History of stones or other upper track disease

 Recurrent pyelonephritis (>1/year)

 Persistent organism (excluding E. coli)

 Referral for cystoscopy

 Hematuria

 Recurrent pyelonephritis (>1/year)

 Persistent organism (excluding E. coli)

 Anatomical concerns (e.g. fistula)



Alternative diagnoses

 Nephrolithiasis

 Interstitial cystitis

 Urge incontinence

 Atrophic vaginitis

 Vulvovaginal candidiasis



Addressing Risk 

Factors 

 Diabetes with Hyperglycemia

 Poor control increases risk of UTI

 Improve glucose control

 Symptoms of overflow incontinence 

or neurogenic bladder

 Timed voiding

 Refer to urology for treatment

 Pattern of Post-coital onset

 Consider post-coital prophylaxis

Hine JL et al al Diabetic Medicine 2017



Nephrolithiasis

 Problem

 Kidney stones are common

 Recurrent UTIs are common

 Consider stone treatment if recurrence with:

 Same organism each time

 Improvement then relapse each time

 Non-obstructing stones on imaging

 Failure of other management options

 Rationale- retrospective study from Mayo:

 46 patients with recurrent UTIs and non-struvite stones

 89% had recurrent UTI resolution after stone treatment 

 Median: 3.1 UTI/year pre-treatment, 0.5 UTI/year post-treatment

 Residual stones associated with persistent of recurrent UTI

Agarwal D et al World Journal of Urology 2020



Medical Management Options

 Stepwise approach

 Therapies not mutually exclusive

 Focus on lowest risk/lowest cost first

 Shared decision making with patients/families



Vaginal Estrogens

 First line in all eligible post-

menopausal patients

 Oral estrogens are ineffective

 Efficacy: known for many years

 Mechanisms:

 Change in vaginal flora

 Change in vaginal pH

 Estrogen sensitive vaginal and 

urethral epithelial cells

Raz and Stamm, NEJM 1993

Eriksen, AJOC 1999



Vaginal Estrogen 

Safety

 Barriers to usage- adherence and 

safety concerns

 The Women’s Health Initiative 

Observational Study evaluated 

safety for patients post 

menopausal not on systemic 

therapy

 No signal of increased adverse 

events

 Marked difference from results 

of systemic estrogen

Crandall et al Menopause 2018



Vaginal Estrogens: Pearls

 Effects take time, have patience

 Induction: 

 7-14 days of nightly application

 Maintenance:

 2-3 nights per week 

 Restart at induction of lapse in therapy

 Can be used in combination with other approaches 

 No contribution to resistance

 If ER/PR breast CA or Gyn Malignancy- touch base with 
Oncology



D-Mannose

 Over the counter dietary supplement

 Supplementation leads to elevated urine levels as it is not 

fully metabolized by humans (compared with other sugars)

 Mechanism of action: saturation of E. coli fimbriae, 

blocking adhesion to urothelial cells

 Main adverse effect: bloating and diarrhea at higher doses 



Evidence of Benefit

 RCT:  6 months- Placebo vs NF vs 

D-mannose

 Women with Recurrent UTI

 D-mannose efficacy similar to 

NF, superior to placebo

 Caveats- 75% of isolates: E coli

 Additional study- prophylaxis for 

urodynamic studies

 D-mannose + probiotic + N-acetyl 

cysteine vs antibiotics x 7 days

Kranjcec B et al World Journal of Urology 2014

Palleschi G et al Archives of Italian Urology and Androgyny 2017



D-Mannose Pearls

 Overall limited evidence 

 Not a pharmaceutical so fewer studies required

 May not be as effective in non-E. coli pathogens

 Most studies dose 2-3 grams per day

 Can be combined with other methods

 Safety seen across studies, minimal adverse effects

 No contribution to resistance

 Some products are including with other supplements 

(probiotics, cranberry etc.), may be a marketing technique



What About Cranberry? 
 Two recent meta-analyses, suggest 25-30% RRR

 Studies fraught with heterogeneity: population, dose, type, UTI definition

 Benefit may be driven by studies in children/young adults

 Safe, if ineffective

Williams G, Cochrane Database of Systematic Reviews 2023

Xia JY et al PLOS One 2021



Methenamine 

 Cyclic hydrocarbon, developed in late 19th century

 Initially used with madelate, but now hippurate (Hiprex)

 Absorbed with oral administration and excreted in urine

 No significant effects at physiologic pH

 In acidic urine (pH 6 or lower), is converted to formaldehyde and NH3

 Has been used to try to prevent UTI for decades

 2014 Cochrane review did not show benefit in preventing symptomatic UTI

 Significant heterogeneity in these studies (duration of therapy, risk factors)



Methenamine 

Contemporary Data

 BMJ trial showed methenamine 

to be non-inferior (NI margin 

10%) to daily prophylaxis

 Difference of 0.49 UTIs per year 

compared with antibitoics

 A second trial (n=92) found 

similar reduction in UTI with 

trimethoprim and methenamine

 Breakthrough UTI had higher 

resistance rates in trimethoprim 

group

Botros C et al International Urogynecology Journal 2022

Harding C et al BMJ 2022



Methenamine Considerations

 Dosing- 1g BID for Hippurate salt

 Urinary Acidification

 Controversial, in vitro data support, clinical data mixed

 Classically 2 grams of Vit C per day, goal urine pH 6 or less

 Recent trials did not use this in their protocol

 Unclear efficacy if urease producing organisms (e.g. Proteus)

 May be more of a reason to try with Vit C

 Drug-Drug interaction with Sulfonamides (must stop during treatment)

 Requires hydration, caution in gout patients



Probiotics

 Studies of probiotics are difficult 

to interpret

 Different strains, delivery 

methods, quality assurance

 Cochrane review in 2015 did not 

show any consistent effect

 Role of supplementation vs diet 

controvesial



Suppressive Antibiotics

 Last resort

 Effective in short term-medium term

 Risk of resistance in long term 

 Loss of oral agents for treatment

 Common agents:

 NF 50 or 100mg po QHS

 TMP 100mg daily

 Cephalexin 250 mg daily

 Fosfomycin 3g q 10 days



Alternative: Bundle Approach

 Combing non-antibiotic therapies may help avoid suppressive antibiotics

 “Real-world” or “Pragmatic” Approach

 Analogous to infection prevention bundles

 Italian single center pre-post quazi-expiermental study

 Females >18 with frequent UTI symptoms at least 1 culture + in 6 months

 Bundle: 

 Oral hydration + bowel regimen (osmotic laxatives, if needed) + physical activity

 Cranberry juice/proanthocyanins + D-mannose

 Oral probiotic cocktail + vaginal probiotic suppository (2x/week)

 Results:  80.5% of patient reported improved overall quality of life

Venturini S et al Probiotics and Antimicrobial Proteins 2023 



Difficult Treatment: ESBL-producing 

organisms

 Extended Spectrum Beta-lactamases are a group of enzymes

 Resistance to cephalosporins is a defining feature, often require IV carbapenem therapy

 Most E. coli ESBLs are due to CTX-M

 Often ESBLs are on the same plasmid as other resistance mechanisms that confer resistance 

to quinolones and TMP/sulfa

 Clavulanic acid is a relatively good inhibitor of some ESBLs

 Given renal clearance of amoxicillin and clavulanic acid, concentration of these antibiotics in the 

bladder can be many times that of systemic concentration

 Some micro labs may suppress the MIC to amoxicillin/clavulanic acid, but it can be effective in 

cystitis (even if MIC in the I/R range)

 Other oral options: 

 Nitrofurantoin – pulmonary toxicity rare in acute course, caution if CrCl< 40

 Fosfomycin – testing not routine, resistance rare in E. coli, increasing in Klebsiella



Difficult Treatment: 

Enterococcus sp. 
 Enterococcus is a common urinary pathogen and 

a common colonizer

 Intrinsically resistant to cephalosporins, it will 
often colonize the bladder after treatment with 
these agents

 In addition, prior use of vancomycin can be 
associated with E. faecium (usually VRE)

 E. faecium is less virulent than E. faecalis

 Due to high urinary concentration of 
aminopenicillins, ampicillin and amoxicillin are 
associated with high rate of success regardless 
of ampicillin and vancomycin resistance

 For penicillin allergy:

 Fosfomycin and nitrofurantoin

 Can ask micro lab to un-suppress quinolone

 Penicillin skin testing 

NB: ~80% Vancomycin resistance; aminopenicillin noninferior for non-E. faecium species

Montes de Oca JE et al. International Journal of Antimicrobial Agents 2023



Take Home Points

 Close evaluation of symptoms and pattern of UTI can decrease treatment of non-

infectious syndromes

 Microbiological pattern over time can give clues to causes of recurrent UTI

 Patients with recurrent symptoms and hematuria or history of nephrolithiasis may 

require additional workup, and possibly stone treatment to help with recurrent UTI

 Vaginal estrogens are safe and effective in most patients and do not carry the same 

risks as systemic estrogens

 Combining multiple non-antibiotic strategies such as D-mannose and methenamine can 

help to avoid the need for long term suppressive antibiotics

 Risk of resistance increases with long term suppressive antibiotics

 Some mechanisms of resistance can be overcome by utilizing increased urinary 

concentration of beta-lactams compared with serum
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