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Introduction

• Commonest bacterial infections globally
encountered by women

• Risk of women acquiring a UTI in their lifetime-

>50 % (25 % having a recurrence)



This study represents the first national epidemiologic study of uncomplicated
recurrent UTIs in women, demonstrating an incidence of 102 per 100,000 women
ages 18–64 in the United States

Ref-https://doi.org/10.1016/j.urology.2015.11.051



Introduction

• Uncommon in men and children; if present occurs in
abnormal urinary tract

• Recurrent UTIs include

Lower tract infection (cystitis)

Upper tract infection (pyelonephritis)

• Recurrent infection can causes gram negative
septicemia and kidney failure



Introduction

• Recurrent UTIs defined as

≥2 episodes in the last 6 months or

≥3 episodes in the last 12 months( documented by C/S)

• Does not include episodes of

Asymptomatic bacteriuria



Natural history of urinary tract infection

UTI

Single or isolated 
attack (90%)

Recurrent attacks 
(10%)

Re-infection (80%)

Relapse ( 20%)



Responsible Uropathogens

Fig- E.Coli

E-Coli is seen in 66%  of cases of recurrent infection

Study conducted in Bangladesh, Juan NK, Steven G, Recurrent Uncomplicated Urinary 
Tract Infections ,Published 2013. 



Responsible Uropathogens

• Other causative organisms included:

Proteus mirabilis (11%)

Klebsiella pneumoniae (5%)

Pseudomonas spp (4%)

Staphylococcus saprophyticus

Staphylococcus epidermidis

Streptococci



Relapse vs Reinfection

Recurrent UTIs can either be a relapse or reinfection

• Relapse

 Recurrence of bacteriuria

 Same organism

 Within 7 days of completion of antibacterial treatment

• Re-infection

 Bacteriuria is absent after treatment for at least 14 days or
usually longer

 Followed by recurrence of infection with the same or different
organisms



Comparison of re-infection, relapse and treatment failure in
urinary tract infection





Pathogenesis

• Pathogenesis of recurrent UTI is same as with sporadic infection

• Most uropathogens originate in the-

rectal flora

colonize the periurethral area and urethra

ascend to the bladder

• Alteration of the normal vaginal flora

loss of lactobacilli may predispose colonization E.Coli

• Reinfection from a reservoir of pathogens in the epithelium of the bladder
which persist following a previous UTI



Pathogenesis Cont…

 Escherichia coli responsible for both sporadic and recurrent UTI, because
the presence of

• Flagella (for motility),

• Aerobactin (used to acquire iron)

• Haemolysin (to form pores)

• Fimbriae (Adhesins that attach organisms to the perineum and
urothelium) on the bacterial cell surface



Pathogenesis Cont…

Ascending route-
More common
Short female urethra
Close proximity peri-anal area
Vesico-ureteral reflux
LUT instrumentation

Hematogenous Infection
Less frequent than asending infection
Abscess formation with Staph, candida
Rarely with grm (–Ve) bacteremia
Blood born seeding may occur with
 Mycobacterium tuberculosis
 Salmonella



Risk factors for recurrent UTIs in women



Clinical presentation

• The clinical presentation of recurrent UTI is similar to sporadic
UTI

• Most patients present with classic symptoms of cystitis which
include:

Frequency

Polyuria

Dysuria

Suprapubic tenderness

Haematuria



History and assessment of women with 
suspected recurrent UTI

History

 Age of first UTI

 Number of previous episodes ,investigation and treatment

 Lower or upper UTI symptoms

 Urinary continence

 Sexual and contraceptive history



History and assessment of women with suspected recurrent UTI

 Past medical history:

Diabetes

Neurological disease

Any previous urolithiliasis

Previous surgery

Any urinary tract instrumentation

 Any medication



Assessment

 General and neurological examination

 Assessing renal size and tenderness

 Is the bladder palpable?

 Vaginal examination: prolapse?



Investigations

• Diagnostic evaluation for recurrent UTIs should begin with a
detailed history and physical examination

• Urinalysis is usually the next step

• Urine microscopy and culture of midstream urine sample is
the gold standard test for a definitive diagnosis

• Complicated cases- Cystoscopy, USG of KUB region.



RED FLAGS

Indications for further investigation of recurrent UTI 

• All men

• Prior urinary tract surgery or trauma

• All patients with Gross (visible) hematuria

• Previous bladder or renal calculi

• Obstructive symptoms (straining, weak stream, intermittency, hesitancy), low 
uroflowmetry or high post void residual

• Urea-splitting bacteria on culture (e.g., Proteus sp.) which may cause formation of 
struvite (infection) stones

• Bacterial persistence after sensitivity-based therapy



RED FLAGS

• Prior abdominopelvic malignancy

• Diabetes or otherwise immunocompromised

• Pneumaturia, faecaluria, anaerobic bacteria or a history of diverticulitis

• Repeated pyelonephritis (fever, chills, vomiting, costo-vertebral angle
tenderness)

• New onset of recurrent UTI in a post-menopausal women



Medical Management
History of recurrent UTIs, with UTI symptoms

Short-term therapy
Review 7 days later

Effective

Reinfection

Recurrent UTIs frequently

Long-term low-dose antibiotics

Failure

Sensitive antibiotics
Effective

Relapse (Pyelonephritis)

Antibiotic resistance
Failure

6 wks antibiotic therapy
Check the complicated factors



Disease management and follow-up

Prevention of Recurrent UTIs includes:

 Counseling regarding avoidance of risk factors

 Non-antimicrobial measures

 Antimicrobial prophylaxis

• These interventions should be attempted in this order

• Any urological risk factors must be identified and
treated



Counseling regarding avoidance of risk factors



Counseling regarding avoidance of risk factors

• Encourage better hydration and more frequent voiding

• Encourage urge-initiated voiding

• For sexually active women:

Advise post-coital voiding

Avoid use of contraceptive diaphragm and spermicide

• Avoid using cosmetic bath products or feminine hygiene douches

• Perineal hygiene i.e. wiping front to back

• Avoid using flannels. A clean non scented disposable wipe is preferable



Non-antibiotic treatment options for UTIs in women



Non-antibiotic treatment options

Urinary alkalinisation

 Urinary alkalinisation is the administration of oral medications, such as
potassium citrate, to reduce the acidity of urine

 By raising the pH of urine, it is postulated that the severity of dysuria
experienced by the patient is reduced

causes symptomatic relief of burning
sensation during micturition



Non-antibiotic treatment options

• Probiotics

 Probiotic organisms (eg, Lactobacillus spp) are thought to
establish a barrier against infectious pathogens ascending the
urinary tract and subsequently causing infection

 Host defenses by reducing pathogen adherence, growth, and
colonization

 Probiotics can exhibit a synergistic effect with antibiotics



Probiotics



CHM( Chinese Herbal Medicine)



Non-antibiotic treatment options Cont…

• Chinese herbal medicine
 This 2015 Cochrane review, the Chinese herbal

Er Xian Tang, 
Bai Tou Weng Tang,
San Jin Wan showed effectiveness in recurrent UTI

 Comparing different CHM treatments found Er Xian Tang was 
more effective in treating acute infection in post-menopausal 
women than San Jin Pian (80 women: RR 1.28, 95% CI 1.03 to 
1.57)

 With antibiotics found more promising. 



Non-antibiotic treatment options Cont…

• Cranberry



Non-antibiotic treatment options Cont…

• Cranberries prevent bacteria (particularly E coli) from 
adhering  to the uroepithelial cells



D-mannose

 D-Mannose is a sugar normally present in human metabolism 
 It is thought that its mechanism of action is inhibition of bacterial adherence 

to urothelial cells



Non-antibiotic treatment options Cont…

• D-Mannose
 After initial antibiotic treatment of acute cystitis, 308 women

with history of recurrent UTI were randomly allocated to
three groups in this study for 6 months-

1st group (n = 103) -2 g of d-mannose powder daily

2nd group (n = 103) -50 mg Nitrofurantoin daily

3rd group (n = 102) -did not receive prophylaxis

 In this study, d-mannose powder had significantly reduced the
risk of recurrent UTI which was no different than in
Nitrofurantoin group



Non-antibiotic treatment options Cont…

Topical oestrogen- increases vaginal lactobacilli, these promote a change in 
vaginal pH, suppressing gram negative bacterial growth

Hyaluronic acid- Intravesical hyaluronic acid aims to replenish the surface 
glycosaminoglycan layer of the urothelium and can prevent bacterial 
adherence



Non-antibiotic treatment options Cont…

Methenamine hippurate
 Methenamine hippurate is hydrolysed to ammonia and

formaldehyde in the presence of acidic urine

 It exerts a bactericidal effect on E coli

Oral immunostimulants
 Contain serotypes of heat killed/inert uropathogens (E.Coli)

upregulate the patient’s immune response to urinary infections

 Increases the activity of components of the immune system,
rather than providing an acquired immunity to a specific pathogen,
like a vaccine does



Non-antibiotic treatment options Cont…

Emerging therapies
Vaccination
 Another alternative prophylactic measure that has been a subject of extensive 

research is use of systemic or mucosal vaccines-

Uro-Vaxom

Currently marketed in Europe, Canada, and other countries

Consists of extracts of 18 uropathogenic strains

Packaged into a once-daily oral tablet

A full course requires three months to complete

Solco-Urovac

Is a vaginal suppository vaccine

Polymicrobial mixture of heat-killed uropathogenic E. coli

Comprises 6 of the 10 strains in the suppository vaccine



Antimicrobials for preventing 
recurrent UTI

• Antimicrobial prophylaxis has been demonstrated to be highly effective in
reducing the risk of recurrent UTI in women

 Continuous prophylaxis

 Post coital prophylaxis

 Intermittent self-treatment



Antimicrobials for preventing recurrent UTI

 The choice of antibiotic should be based upon the-

Frequency and pattern of recurrences

Susceptibility patterns of previous UTIs

History of drug allergies

 Before any prophylaxis regimen is initiated,
eradication of a previous UTI must be assured by
obtaining a negative urine culture one to two weeks
after treatment



Antimicrobials for preventing recurrent UTI

Continuous Antibiotic Prophylaxis
 6 month trial of low-dose continuous antibiotic

treatment-
• UTIs are occurring ≥1 per month
• Are not trigger by sexual intercourse

 Continuous antibiotic prophylaxis-
• Trimethoprim 100 mg at bedtime or
• Nitrofurantoin (immediate release) 50 mg – 100 mg at

bedtime



Continuous antimicrobial prophylaxis regimens for women with 
recurrent urinary tract infection

Regimens Expected UTIs per year

Trimethoprim-sulfamethoxazole 40 mg/200 mg once daily 0 to 0.2

Trimethoprim-sulfamethoxazole 40 mg/200 mg thrice wkly 0.1

Trimethoprim 100 mg once daily 0 to 1.5

Nitrofurantoin 50 mg once daily 0 to 0.6

Nitrofurantoin 100 mg once daily 0 to 0.7

Cefaclor 250 mg once daily 0

Cephalexin 125 mg once daily 0.1

Cephalexin 250 mg once daily 0.2

Norfloxacin 200 mg once daily 0

Ciprofloxacin 125 mg once daily 0



Antimicrobials for preventing recurrent 
UTI

Post Coital Antibiotics

• For recurrent UTIs that are triggered by sexual intercourse

• Considered in pregnant women with a history of frequent
UTIs before onset of pregnancy

• Post coital antibiotic prophylaxis

Trimethoprim 100 mg or

Nitrofurantoin 100 mg to be taken within 2 hours of
intercourse



Antimicrobials for preventing recurrent UTI

Self-start

• Prescribing an agent according to previous known sensitivities 
and choosing the narrowest spectrum agent available

• If  develop fever, loin pain, or symptoms are not improving by 
48 hours

• Suitable option for patients with <1 UTI per month

• A Self-start  3 days course may be considered
Trimethoprim 200 mg twice daily or
Nitrofurantoin MR 100 mg twice daily





Recommendations on Recurrent UTIs (EAU-2017)

• Diagnose recurrent UTI by urine culture

• Do not perform an extensive routine workup (e.g
cystoscopy, full abdominal ultrasound) in women
younger than 40 years of age with recurrent UTI and
no risk factors

• Advise patients on behavioural modifications which
might reduce the risk of recurrent UTI

• Use immunoactive prophylaxis to reduce recurrent
UTI in all age groups



Recommendations on Recurrent UTIs (EAU-2017)

• Use vaginal oestrogen replacement in post-
menopausal women to prevent recurrent UTI

• When non-antimicrobial interventions failed, use
continuous or post-coital antimicrobial prophylaxis to
prevent recurrent UTI

• For patients with good compliance self-administered
short term antimicrobial therapy should be
considered



The Post Antibiotic Era

• Describe a future in which the acquisition of
resistance by bacteria will have been so
extensive that antibiotic therapy is rendered
useless






