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What Are Recurrent Urinary Tract Infections?

A urinary tract infection (UT]I) is a bacterial infection of any part of the urinary system — the bladder
(cystitis), urethra (urethritis), or in more serious cases, the kidneys (pyelonephritis). UTIs are amongst the
most common bacterial infections in humans, disproportionately affecting women due to the shorter
urethra and proximity of the urethral meatus to the perineum.

Recurrent UTIs (rUTIs) are defined as two or more culture-proven episodes within six months, or
three or more episodes within twelve months. This distinction from an isolated episode is important —
recurrence reflects an underlying susceptibility requiring systematic investigation and a proactive,
preventive management strategy rather than simply treating each episode in isolation.

Prevalence ~50% of women will have at least one UTI in their lifetime;
~20-30% will have recurrent UTIs

Primary pathogen Escherichia coli (E. coli) accounts for ~80% of community
UTls
Other pathogens Klebsiella pneumoniae, Staphylococcus saprophyticus (young

women), Proteus mirabilis, Enterococcus faecalis

Uncomplicated rUTI No structural or functional urinary tract abnormality; normal
renal function; non-pregnant

Complicated rUTI Associated with structural anomaly, catheter, diabetes,
immunosuppression, pregnancy, or renal impairment —
requires specialist evaluation

Upper tract warning signs Loin or flank pain, fever >38°C, rigors, nausea/vomiting —
these indicate pyelonephritis and require same-day
assessment, not self-treatment

Risk Factors for Recurrent UTlIs

Understanding and addressing modifiable risk factors is fundamental to long-term UTI prevention. Several
well-characterised risk factors have been identified across different patient groups:

Sexual activity High Mechanical introduction of periurethral bacteria into the
bladder; voiding immediately post-intercourse reduces
risk; post-coital antibiotic prophylaxis is an evidence-based
option for sexually triggered rUTI

Spermicide / diaphragm use High Spermicide disrupts vaginal Lactobacillus flora, promoting
colonisation with E. coli; diaphragm exerts pressure on
urethra; switch to alternative contraception reduces
recurrence rate
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Risk Factor Strength Notes & Mechanism

Post-menopausal state High Oestrogen deficiency causes vaginal atrophy, loss of
Lactobacillus colonisation, elevated vaginal pH, and
reduced mucosal immunity; topical oestrogen is the most
effective preventive intervention in post-menopausal rUTI
(RCOG / FSRH endorsed)

Urinary catheterisation Very High Catheter-associated UTI (CAUTI) is the most common
healthcare-acquired infection; 3—-7% risk per catheter-day;
biofilm formation on catheter surface; remove catheter as
soon as clinically possible

Diabetes mellitus Moderate Glucosuria promotes bacterial growth; impaired neutrophil
function; autonomic neuropathy causes incomplete
bladder emptying; optimise glycaemic control

Voiding dysfunction / incomplete Moderate Elevated post-void residual (PVR) creates a bacterial
emptying reservoir; assess with uroflowmetry and PVR ultrasound;
treat underlying cause

Constipation Moderate Particularly in children and elderly; faecal loading
compresses the bladder and urethra; treat bowel habit
actively in rUTI management

Bladder/renal calculi Moderate Stones harbour bacteria and form a nidus for persistent
infection; CT KUB or renal ultrasound to exclude stone
disease in rUTI workup

Prior UTI before age 15 Moderate Significant predictor of rUTI in adulthood; possibly
reflecting inherent urothelial susceptibility to bacterial
adhesion

Inadequate fluid intake Moderate Concentrated urine promotes bacterial growth; target urine
output >1.5-2 litres per day; pale-straw urine colour as a
guide

WARNING — SYMPTOMS REQUIRING URGENT MEDICAL ASSESSMENT

Loin pain, high temperature, rigors, nausea, or vomiting associated with urinary symptoms suggest kidney
infection (pyelonephritis) — a serious condition requiring same-day hospital assessment, intravenous antibiotics,
and upper tract imaging. Do NOT use self-start antibiotics for these symptoms. Attend A&E; or contact your GP
urgently.

Sources: EAU Guidelines on Urological Infections, 2024 | NICE Guideline NG112 (UTI — Adults, 2018, updated 2023) | PHE —
Management of infection guidance for primary care, 2023
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Investigations & Diagnostics

A systematic investigative approach is required for all patients meeting the definition of recurrent UTI. The
aim is to confirm the diagnosis by culture, identify any underlying structural or functional cause,
characterise the infecting organisms and their antibiotic sensitivities, and exclude more serious co-existing
pathology such as bladder cancer.

Investigation Purpose & Clinical Notes

Midstream Urine (MSU) Culture The cornerstone of rUTI diagnosis. Culture confirms the infecting organism and

& Sensitivity provides antibiotic sensitivity data, enabling targeted therapy. Minimum three
culture-proven episodes should be documented before committing to long-term
prophylaxis. A result of >10m colony-forming units (CFU)/mL of a single pathogen
in a symptomatic patient confirms infection. Mixed growth or low counts in
asymptomatic individuals may represent contamination — clinical correlation is

essential.
Uristix Dipstick (Patient Urine dipstick testing for nitrites and leucocyte esterase. Suitable for self-testing
Self-Testing) at onset of symptoms to guide whether to send a culture and/or initiate self-start

antibiotics. Positive nitrites (gram-negative organisms) + leucocytes: positive
predictive value ~70-80% for culture-proven UTI. See Page 4 for a full
self-testing guide.

Urine Cytology Exfoliative urine cytology for malignant urothelial cells. Indicated in patients with
haematuria alongside rUTI, smokers, or those with occupational carcinogen
exposure. High specificity for high-grade urothelial carcinoma.

Renal & Bladder Ultrasound First-line structural imaging. Identifies: renal calculi, hydronephrosis, bladder wall
thickening (trabeculation from chronic infection or obstruction), post-void residual
urine, congenital anomalies (duplex kidney, horseshoe kidney), and pelvic
masses compressing the bladder.

CT Urogram (CTU) Three-phase CT of kidneys, ureters, and bladder indicated when: haematuria is
present; renal calculus is suspected; structural anomaly is seen on ultrasound,;
upper tract urothelial malignancy must be excluded. Provides detailed anatomical
information beyond the capability of ultrasound.

Uroflowmetry & Post-Void Voiding dysfunction (incomplete emptying, poor flow) is a reversible cause of

Residual (PVR) rUTI. Uroflowmetry measures flow rate; PVR by ultrasound identifies residual
urine. PVR >100 mL is clinically significant. Treat voiding dysfunction (pelvic floor
physiotherapy, alpha-blockers in men, or catheterisation in severe cases) as part
of rUTI management.

Flexible Cystoscopy Endoscopic inspection of the urethra and bladder under local anaesthesia.
Mandatory when haematuria accompanies rUT]I, to exclude bladder cancer. Also
indicated when: bladder stone is suspected; structural bladder abnormality is
seen on imaging; symptoms are atypical; or urothelial carcinoma in situ (CIS) is
under consideration.

Voiding Diary 3-day diary recording all fluid intake, voiding times and volumes, and any leakage

(Frequency-Volume Chart) episodes. Identifies: polyuria (possible diabetes insipidus or mellitus), reduced
functional bladder capacity, nocturia pattern, and excessive caffeine intake
contributing to LUTS.
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Investigation Purpose & Clinical Notes

Serum Biochemistry eGFR and serum creatinine: renal function in the context of recurrent
pyelonephritis or structural renal disease. HbAlc and fasting glucose: screen for
undiagnosed diabetes mellitus. Inflammatory markers (CRP, WBC) if
pyelonephritis is suspected.

Sources: EAU Guidelines on Urological Infections, 2024 | NICE NG112 | NICE DG45 (Diagnosis of UTI, 2022) | PHE Specimen
collection guidance
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Self-Testing — How to Use Uristix & Send Urine Cultures

Patients with recurrent UTIs can be empowered to self-monitor their urinary health using urine dipstick
testing (Uristix or equivalent). Used correctly, dipstick testing provides valuable information to guide
whether to send a formal culture and whether to initiate a self-start antibiotic course. It is not a substitute
for laboratory culture when there is clinical uncertainty.

Part A— How to Use a Uristix Dipstick

1 Before you begin: Check the expiry date on the Uristix container. Store the container in a cool, dry place
away from direct sunlight. Replace the cap immediately after removing a strip — moisture degrades the
reagent pads.

2 Collect a midstream urine (MSU) sample: Pass the first portion of urine into the toilet (this flushes urethral
bacteria). Collect the middle portion of your urine stream into a clean, dry container (a sterile pot if available).
The final portion of urine also passes into the toilet.

3 Dip the strip: Hold the Uristix strip by the end without reagent pads. Dip all pads completely into the urine
sample for exactly 1-2 seconds only — do not leave it immersed longer.

4 Remove and blot: Remove the strip and hold it horizontally. Tap the edge of the strip gently against the side
of the container or on a paper towel once to remove excess urine. Do not shake vigorously.

5 Read the results: Read the Nitrite pad at 30-60 seconds after dipping. Read the Leucocyte Esterase pad
at 60—120 seconds. Compare the colour of each pad to the colour chart on the Uristix container in natural
light. Do not read results after 2 minutes.

6 Record your result and symptoms: Write down the date, your symptoms, and the dipstick result in your UTI
diary (see Page 5). This information is invaluable at your next clinic appointment.

Understanding Your Dipstick Result

Leucocyte Esterase Interpretation & Recommended Action

POSITIVE (pink/red) POSITIVE (purple) High probability of UTI (~70-80% PPV). Send an MSU
culture sample immediately. Initiate self-start antibiotics if
symptomatic and this combination has been agreed with Mr
Khan in advance. Contact GP if no improvement within 48
hours or if symptoms worsen.

POSITIVE (pink/red) NEGATIVE (buff/cream) Likely gram-negative infection. Nitrites positive alone still
has moderate predictive value. Send MSU culture. Initiate
self-start antibiotics if symptomatic. Note: some organisms
(Enterococcus, Staphylococcus) do not produce nitrites — a
negative nitrite does not exclude UTI.

NEGATIVE POSITIVE (purple) Equivocal. Leucocyte esterase positive alone may indicate
UTI, inflammation, or contamination. Send MSU culture
before starting antibiotics. If symptoms are typical of your
usual UTI pattern, discuss with Mr Khan whether to self-start.
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Leucocyte Esterase Interpretation & Recommended Action

NEGATIVE NEGATIVE UTI unlikely. Both pads negative in a symptomatic patient
does not completely exclude UTI (sensitivity of dipstick
~75%), but makes it less likely. Send MSU culture and
discuss with GP. Do not self-start antibiotics solely on the
basis of a negative dipstick if symptoms are typical for you.

Part B— How to Send a Midstream Urine Culture

1 Use the correct container: Your GP, clinic, or pharmacy can supply a sterile boric acid urine container
(orangelyellow lid, usually). Boric acid preserves the bacterial count for up to 24 hours at room temperature
and up to 48 hours when refrigerated. Do not use any other container.

2 Collect a midstream urine sample using the same technique as for dipstick testing (see Step 2 above). Fill
the boric acid container to the marked fill line — typically 5-10 mL. Under-filling (less than the fill line) results
in an excessive boric acid-to-urine ratio, which may inhibit bacterial growth and give a falsely negative result.

3 Label the container immediately with your full name, date of birth, and the date and time of collection. Label
it before you put it down — an unlabelled sample will be rejected by the laboratory.

4 Deliver promptly: The sample should reach the laboratory within 4 hours at room temperature, or within 24
hours if refrigerated (not frozen). Do not leave it in a warm car or in direct sunlight.

5 Note your current symptoms and any antibiotics you are already taking on the accompanying request
form. Antibiotics taken within the previous 48 hours can suppress bacterial growth and produce a
false-negative culture result — ideally, collect the sample before starting any antibiotic course.

6 Record the collection in your UTI diary alongside your dipstick result. Results are typically available within
48-72 hours. Contact your GP or Mr Khan's clinic if you have not received your result within 3 working days.

Sources: PHE — Investigation of urine, 2019 (UK Standards for Microbiology Investigations) | NICE DG45 (Diagnosis of UTI — adults,
2022) | NICE NG112 (UTl — adults, 2018, updated 2023)

Mr Shahid Khan | Consultant Urological Surgeon | Surrey & Sussex NHS Trust




Recurrent Urinary Tract Infections

www.epsomurology.co.uk

Self-Start (Patient-Initiated) Antibiotic Therapy

Patient-initiated antibiotic therapy — commonly called a 'self-start' or 'standby antibiotic' pack — allows
women with recurrent UTIs to begin a short antibiotic course at the first onset of recognisable UTI

symptoms, without waiting for GP appointment availability or laboratory culture results. This strategy,
endorsed by NICE NG112 and the EAU, reduces the duration of symptoms, decreases antibiotic exposure
through shorter courses, and empowers patients to manage episodes confidently and promptly.

WHEN SELF-START ANTIBIOTICS ARE AND ARE NOT APPROPRIATE

Self-start antibiotics are appropriate ONLY for lower urinary tract symptoms (cystitis — dysuria, frequency,
urgency, suprapubic discomfort). They must NEVER be used if you have: fever >38°C, rigors (shaking chills),
loin or back pain, nausea or vomiting, or feel generally very unwell. These symptoms indicate kidney infection —
seek urgent medical assessment immediately.

Antibiotic

Nitrofurantoin (Macrobid /

Macrodantin)

Trimethoprim

Pivmecillinam (Selexid)

Fosfomycin Trometamol

(Monurol)

Cefalexin (Cephalexin)

Dose /
Duration

100 mg MR
twice daily x
5 days

200 mg twice
daily x 7
days

400 mg three
times daily x
3-7 days

3 gsingle
doseor3g
every 48 h x

3 doses

500 mg twice
daily x 7
days

Clinical Notes, Evidence & Considerations

First-line per NICE NG112. Achieves high urinary concentrations;
effective against E. coli, Staphylococcus saprophyticus.
Contraindicated: eGFR <45 mL/min/1.73m? (insufficient urinary
concentration); avoid in late pregnancy. Side effects: nausea (take
with food); urine turns brown-yellow. Avoid for upper UTI —
inadequate tissue penetration.

Suitable where local E. coli resistance rates are <20%. Resistance
is rising in the UK (~30% E. coli resistance nationally) — local
resistance data should inform prescribing. Avoid in first trimester
of pregnancy (folate antagonist). Cheap; well-tolerated.
Culture-and-sensitivity results should be reviewed after each
episode to detect emerging resistance.

NICE first-line option; narrow spectrum; minimal impact on gut
flora; excellent resistance profile. Active against gram-negative
pathogens including extended-spectrum beta-lactamase
(ESBL)-producing E. coli. Less effective against Staphylococcus
saprophyticus. Good option for antibiotic stewardship in recurrent
UTI management.

Single-dose option for uncomplicated lower UTI; excellent for E.
coli and Enterococcus; active against ESBL-producing organisms.
Increasingly used for multidrug-resistant (MDR) pathogens. Good
tolerability; rare side effects. The 3-day (every 48h) regimen
preferred for rUTI prophylaxis or ESBL organisms. Available on
NHS prescription; not OTC.

Second-line option; broader spectrum (including Klebsiella).
Suitable when culture results show cephalexin sensitivity and
resistance to first-line agents. Moderate gut flora impact. Consider
when trimethoprim/nitrofurantoin resistance is documented on a
prior culture.
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ANTIBIOTIC STEWARDSHIP — IMPORTANT PRINCIPLES

Antibiotic Stewardship — Critical Principles:

1. Always send an MSU culture sample before starting antibiotics where possible.

2. Complete the full course as prescribed — do not stop early when symptoms resolve.

3. Review culture results when available; if the organism is resistant to the antibiotic used, inform your GP/Mr
Khan even if you have recovered, as the culture guides future prescribing.

4. Keep a UTI diary recording each episode, dipstick result, antibiotic used, and response — this is invaluable at
clinic review.

5. Self-start antibiotics are NOT a long-term solution; they are used alongside preventive strategies to reduce the
frequency and burden of individual episodes.

Sources: NICE NG112 (UTI — adults, 2018, updated 2023) | EAU Guidelines on Urological Infections, 2024 | PHE — Management of
infection guidance for primary care (UTI women), 2023
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Non-Antibiotic Preventive Treatments — Evidence Review

A growing body of evidence supports the use of non-antibiotic strategies for rUTI prevention, either as
alternatives to long-term antibiotic prophylaxis or as adjunctive measures. These are particularly relevant
given increasing antibiotic resistance, the impact of long-term antibiotics on the gut microbiome, and
patient preference for non-pharmacological options.

Treatment Evidence Mechanism, Dosing & Critical Appraisal

Level

D-Mannose Level 1B Mechanism: D-Mannose is a simple sugar that competitively binds
to type-1 fimbriae (FimH adhesins) on E. coli, preventing bacterial
adhesion to urothelial mannose receptors — the first and critical
step in UTI pathogenesis. Bound bacteria are flushed out with
micturition without killing the organism, avoiding antibiotic
resistance selection pressure.

Evidence: Kranjmec et al. (World J Urol 2014) — RCT of 308
women comparing D-mannose 2g daily, nitrofurantoin 50mg daily,
and no prophylaxis over 6 months. D-mannose reduced rUTI
recurrence rate significantly vs no prophylaxis (RR 0.24); not
statistically inferior to nitrofurantoin but with substantially fewer side
effects. Cochrane review (2022) found low-certainty evidence of
benefit but noted the Kranjm ec trial as the most robust available
data.

Dosing: 2g once daily (prevention); some protocols use 1.5-2g
twice daily for 3 days at onset of symptoms. Available OTC as
powder or capsules.

Safety: Excellent safety profile; may cause loose stools at high
doses; caution in diabetes (monitor blood glucose — D-mannose is
a sugar).
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Treatment Evidence Mechanism, Dosing & Critical Appraisal

Level
Cranberry (Vaccinium Level 1C Mechanism: Proanthocyanidins (PAC) of the type-A linkage in
macrocarpon) (modest) cranberry prevent P-fimbriated E. coli from adhering to urothelial

cells. The PAC-A content (minimum 36mg/day) is the active
fraction; most commercial cranberry juices contain insufficient
PAC-A or are diluted with other juices and sugar.

Evidence: Cochrane review (Jepson et al. 2012, updated 2023):
cranberry products significantly reduce the number of symptomatic
UTIs over 12 months in women with rUTI (RR 0.74; NNT ~10-14),
though the evidence is rated as low-to-moderate certainty. Benefit
is most consistent for tablets/capsules standardised to PAC-A
content, not juice. A 2024 systematic review (Fu et al., Eur Urol
Focus) confirmed modest preventive benefit in non-catheterised
premenopausal women.

Dosing: Tablets or capsules standardised to 236mg PAC-A daily.
Cranberry juice: requires ~300 mL of unsweetened juice daily —
high sugar load makes this impractical and potentially harmful in
diabetics.

Limitation: Does not treat active infection; no benefit in
catheterised patients; not recommended by NICE as a standalone
preventive treatment (NICE NG112 states insufficient evidence to
recommend); best used as an adjunct.

Probiotics (Lactobacillus Level 1C Mechanism: Restoration of a healthy vaginal and periurethral

species) Lactobacillus flora (L. rhamnosus GR-1, L. reuteri RC-14, L.
crispatus CTV-05) displaces uropathogens by: competing for
adhesion sites; producing lactic acid (lowering pH); generating
hydrogen peroxide; and producing bacteriocins. Vaginal
Lactobacillus colonisation is particularly relevant in
post-menopausal women where oestrogen deficiency has depleted
the indigenous flora.

Evidence: Stapleton et al. (CID 2011) — RCT of L. crispatus
vaginal probiotic vs placebo: significant reduction in rUTI in
premenopausal women. Oral L. rhamnosus GR-1 + L. reuteri
RC-14 — Beerepoot et al. (JAMA Intern Med 2012) showed
non-inferiority to trimethoprim-sulphamethoxazole prophylaxis at 12
months with a markedly better resistance profile. Overall evidence:
promising but not yet sufficient for NICE or EAU Grade A
recommendation; best evidence for vaginal application with specific
strains.

Dosing: Oral: 10m CFU of L. rhamnosus GR-1 + L. reuteri RC-14
daily. Take away from antibiotics by =2 hours to preserve viability.

Sources: Kranjmec B, et al. World J Urol. 2014;32(1):79-84 (D-mannose RCT) | Jepson RG, et al. Cochrane Database Syst Rev. 2023
(Cranberry) | Beerepoot MA, et al. JAMA Intern Med. 2012;172(9):704—-712 (Probiotics) | EAU Guidelines on Urological Infections, 2024
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Prescription Prevention — Hiprex, Urovaxom & Oestrogen

Mechanism, Evidence & Prescribing Notes

Hiprex (Methenamine Level 1A Mechanism: Methenamine is excreted in the urine and converted

Hippurate 1g twice daily) (ACORN) to formaldehyde in an acidic urinary environment (pH <6.0).
Formaldehyde is a broad-spectrum antimicrobial agent that
denatures bacterial proteins — it does not select for resistance
because it targets fundamental cell structures rather than a specific
bacterial pathway. Co-administration of ascorbic acid (vitamin C
500mg twice daily) or dietary acidification is recommended to
ensure urinary pH is sufficiently low for conversion.

Evidence: ACORN Trial (Harding et al., BMJ 2022) — the definitive
prospective RCT of 240 women with rUTI randomising
methenamine hippurate 1g BD to daily antibiotic prophylaxis
(trimethoprim or nitrofurantoin) over 12 months. Primary outcome:
equivalent reduction in symptomatic antibiotic-treated UTls (1.38 vs
1.72 episodes per year; non-inferior). Antimicrobial resistance:
significantly lower in the methenamine group. NICE NG112 (2023
update) now recommends methenamine hippurate as a first-line
alternative to antibiotic prophylaxis in uncomplicated rUTI in
women.

Dosing: 1g (one tablet) twice daily continuously.
Contraindications: Renal impairment (eGFR <30); metabolic
acidosis; severe dehydration; concomitant sulphonamides
(precipitation risk). Not suitable for upper UTI or complicated rUTI
— formaldehyde does not achieve sufficient tissue concentrations
above the bladder level.
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Mechanism, Evidence & Prescribing Notes

Urovaxom (OM-89) 6mg Level 1A Mechanism: OM-89 is an oral immunostimulant containing
capsule, once daily x 3 (multiple lyophilised bacterial lysates derived from 18 different strains of
months RCTs) heat-killed uropathogenic E. coli. It activates innate and adaptive

immune defences against urinary pathogens through stimulation of
macrophages, natural killer cells, and secretory IgA production in
the urogenital mucosa — reducing pathogen adhesion and invasion
at the mucosal surface without antibiotic exposure.

Evidence: Multiple placebo-controlled RCTs and meta-analyses:
Tammen (1990, Eur Urol): 453 women — OM-89 reduced UTI
frequency by 34% vs placebo (p<0.01). Schulman et al. (1993, Eur
Urol): 179 patients — significant reduction in recurrence rate over
12 months. Naber KG et al. (Eur Urol 2009, meta-analysis of 9
RCTs): OM-89 significantly reduced UTI frequency vs placebo
(pooled OR 0.48; 95% CI 0.38-0.61). EAU Guidelines on Urological
Infections (2024): Grade A recommendation for OM-89 (Urovaxom)
in women with uncomplicated rUTI as an immunoprophylactic
alternative to antibiotic prophylaxis.

Dosing: One 6mg capsule on an empty stomach, once daily for 90
days (3 months). Repeat annual courses are used in some
protocols for ongoing prevention. Available on private prescription
in the UK.

Tolerability: Well tolerated in all RCTs; occasional mild Gl
symptoms; no significant adverse events reported. No antibiotic
resistance implications.

Topical Vaginal Oestrogen Level 1A Mechanism: Oestrogen deficiency following menopause causes
(Post-Menopausal Women) (highest vaginal atrophy, loss of Lactobacillus colonisation, elevation of
evidencefor  vaginal pH, and impaired mucosal immune defences — creating
post-menop  conditions that strongly favour uropathogen colonisation. Topical
ause) oestrogen restores vaginal epithelial thickness, re-acidifies vaginal
pH, re-establishes Lactobacillus flora, and strengthens urethral and
trigonal mucosal immunity without significant systemic absorption.

Evidence: Cochrane review (Perrotta et al. 2008, updated): topical
oestrogen significantly reduces rUTI in post-menopausal women vs
placebo. A subsequent meta-analysis (Siemieniuk et al. 2014, BMJ
Open) demonstrated a 36% reduction in rUTI episodes with topical
oestrogen. NICE NG112 and the FSRH endorse topical vaginal
oestrogen as first-line preventive therapy for post-menopausal
women with rUTI.

Preparations: Estriol cream (Ovestin 0.1%), estriol pessary, or
vaginal oestradiol tablet (Vagifem) or ring (Estring). No meaningful
systemic absorption at standard topical doses. Safe in women with
a history of breast cancer when discussed with their oncologist
(FSRH guidance).

Sources: Harding C, et al. BMJ. 2022;376:€068229 (ACORN Trial — Hiprex) | Naber KG, et al. Eur Urol. 2009;56(4):740-742
(Urovaxom meta-analysis) | EAU Guidelines on Urological Infections, 2024 (Grade A — OM-89) | NICE NG112 (updated 2023) |
Perrotta C, et al. Cochrane Database Syst Rev. 2008 (Oestrogen)
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Intravesical laluril — Bladder GAG Layer Restoration

The glycosaminoglycan (GAG) layer is a critical component of the bladder's innate defence. This highly
hydrophilic mucosal coating — comprising hyaluronic acid, chondroitin sulphate, heparan sulphate, and
other proteoglycans — acts as a physical and chemical barrier preventing uropathogens from adhering to
urothelial cells. In patients with recurrent UTIs, the GAG layer is frequently depleted or deficient, leaving
the urothelium vulnerable to repeated bacterial adhesion and infection.

laluril Prefill (IBSA Farmaceutici) is a sterile intravesical instillation containing hyaluronic acid 1.6%
(800mg) and chondroitin sulphate 2.0% (1000mg) in a 50mL solution. It is designed to replenish and
reconstruct the depleted GAG layer of the bladder urothelium, re-establishing the protective barrier and
reducing uropathogen adhesion.

Mechanism of Action Exogenous hyaluronic acid and chondroitin sulphate integrate into the disrupted
GAG layer of the bladder urothelium, restoring hydrophilicity, reducing bacterial
adhesion (particularly E. coli FimH-mediated adhesion), and suppressing the
urothelial inflammatory cascade triggered by repeated infection. The combined
formulation provides complementary coverage of different GAG layer
components for more complete barrier restoration than either agent alone.

The Procedure — What to laluril is administered as an in-clinic intravesical instillation. A fine urethral

Expect catheter is passed by Mr Khan or a specialist nurse under clean technique (no
anaesthesia required for most patients, though topical urethral lidocaine gel is
routinely used). The 50mL solution is instilled directly into the bladder via the
catheter, which is then removed. You are asked to retain the solution in the
bladder for a minimum of 30—60 minutes before voiding. The procedure takes
approximately 15-20 minutes in total. You can drive home and resume normal
activities immediately afterwards.

Treatment Schedule Standard initial course:
o Weeks 1-4: weekly instillation (4 instillations in the first month)
e Months 2-3: fortnightly instillation
e Months 4 onwards: monthly maintenance instillation

The total course duration is typically 6—12 months depending on clinical
response. Some patients require ongoing monthly maintenance indefinitely.
Clinical response is assessed by UTI frequency, symptom diary, and uristix
self-monitoring between appointments.
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Clinical Evidence Damiano R, et al. (Eur Urol 2011) — prospective RCT of 57 women with rUTI:
intravesical HA + CS (laluril) significantly reduced mean UTI episodes from 3.7 to
0.2 per patient-year (p<0.001) at 12 months vs controls. Significant improvement
in symptom scores and quality of life.

Mafias A et al. (Int Urogynecol J 2017) — prospective study of 47 women with
rUTI following radiotherapy: laluril significantly reduced UTI episodes and
improved bladder-related quality of life. Particularly relevant for radiation cystitis.

Torella M et al. (Eur Rev Med Pharmacol Sci 2013): 36 patients — combination
HA + CS instillation superior to HA alone for rUTI prevention.

EAU Guidelines on Urological Infections (2024): intravesical GAG layer
replenishment is listed as a treatment option for recurrent UTI associated with
GAG layer deficiency, with a recommendation to consider in patients failing
first-line prevention strategies.

Who Is Most Likely to Benefit? Intravesical laluril is particularly suitable for patients with:
e Recurrent uncomplicated UTIs despite antibiotic prophylaxis, methenamine, or
other non-antibiotic strategies
e Bladder pain syndrome / interstitial cystitis with concurrent rUTI
e Post-radiotherapy cystitis (radiation-damaged GAG layer)
e Patients who wish to avoid long-term antibiotic use
e Peri- or post-menopausal women with urothelial atrophy
e \WWomen with recurrent E. coli UTls specifically (strongest evidence base)

Side Effects & laluril is extremely well tolerated. The most commonly reported effect is mild

Contraindications transient urinary urgency or frequency immediately following instillation, which
settles within a few hours. There are no significant systemic side effects as
absorption is minimal. Contraindications: active UTI at the time of instillation (treat
infection first and reschedule); urinary tract trauma; known hypersensitivity to
hyaluronic acid or chondroitin sulphate.

Availability laluril instillation is available from Mr Khan's clinic at Spire Gatwick Park Hospital
and Spire St Anthony's Hospital. It is not currently available on the NHS and is
provided as a private treatment. A clinical assessment, including baseline
investigations (urine culture, ultrasound, and flexible cystoscopy where
indicated), is performed before commencing the instillation course.

Sources: Damiano R, et al. Eur Urol. 2011;59(3):418-425 (laluril RCT) | Torella M, et al. Eur Rev Med Pharmacol Sci.
2013;17(12):1654-1659 | EAU Guidelines on Urological Infections, 2024 | Mafias A, et al. Int Urogynecol J. 2017;28(4):543-548
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Prevention Strategy — A Stepped Approach

The optimal management of recurrent UTIs uses a stepwise, individualised approach that combines
lifestyle modification, self-monitoring, and escalating preventive therapy based on clinical response. No
single intervention works for every patient — the goal is to identify the combination most effective for the

individual.

1 Lifestyle & Behavioural Fluid intake >1.5-2L/day; void post-intercourse; perineal hygiene;
treat constipation; avoid spermicide/diaphragm; loose cotton
underwear; alkaline sachets (potassium citrate) for symptom relief
during episodes

2 Self-Monitoring Uristix self-testing at onset of symptoms; UTI diary; MSU culture at
each episode; maintain antibiotic sensitivity record

3 OTC Non-Antibiotic D-mannose 2g daily (strongest OTC evidence); cranberry tablets

Preventives >36mg PAC-A,; oral probiotics (L. rhamnosus GR-1 + L. reuteri
RC-14)

4 Self-Start Antibiotic Pack Standby antibiotic prescription (nitrofurantoin, pivmecillinam, or
fosfomycin) for patient-initiated therapy at onset of typical lower UTI
symptoms; send MSU before starting; culture review at each episode

5 Prescription Preventive Hiprex 1g BD + vitamin C 500mg BD (ACORN evidence; NICE

Therapy endorsed); OR Urovaxom 6mg daily x 3 months (EAU Grade A);
Topical vaginal oestrogen for post-menopausal women (first-line)

6 Intravesical laluril GAG layer replenishment for patients failing steps 1-5;
post-radiotherapy cystitis; bladder pain syndrome with rUTI; private
treatment at Mr Khan's clinic; weekly — fortnightly — monthly
instillation schedule

7 Long-Term Antibiotic Continuous low-dose prophylaxis (trimethoprim 100mg or

Prophylaxis (Last Resort) nitrofurantoin 50mg at bedtime) reserved for patients failing all
non-antibiotic strategies; minimum duration required; annual
resistance monitoring by MSU culture

Mr Shahid Khan — Recurrent UTI Clinic

Mr Shahid Khan offers a dedicated Recurrent UTI Clinic at East Surrey Hospital (NHS) and in private practice at
Spire Gatwick Park Hospital and Spire St Anthony's Hospital. The clinic provides a comprehensive, structured
assessment pathway and access to all levels of preventive treatment including laluril intravesical instillation,
Urovaxom, Hiprex prescribing, and self-start antibiotic packs with appropriate culture monitoring.

Services Available
e Initial rUTI assessment — detailed history, risk factor analysis, UTI diary review, MSU culture audit

e Investigations — renal/bladder ultrasound, flexible cystoscopy (where indicated), CT urogram,
uroflowmetry and PVR, urine cytology
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e Uristix self-testing education — written guide, demonstration, UTI diary provision

e MSU culture labelling and submission guidance — boric acid container supply, transport
instructions

e Self-start antibiotic packs — standby prescription with written instructions and clear
indications/contraindications

e Hiprex (methenamine hippurate) prescribing — with vitamin C acidification protocol; monitoring
plan

e Urovaxom prescribing — 3-month immunoprophylaxis course; private prescription
e Topical vaginal oestrogen — prescribing and counselling for post-menopausal women
e D-mannose, cranberry, and probiotic guidance — evidence-based product and dose advice

e laluril intravesical instillation — in-clinic procedure at Spire Gatwick Park and Spire St Anthony's;
initial weekly course; ongoing maintenance; private treatment

e UTl diary and self-monitoring review — systematic review of diary data at each appointment to
guide treatment escalation or de-escalation

REFERRAL & APPOINTMENTS

Referrals are welcomed from GPs, gynaecologists, and other medical colleagues. Patients may also self-refer for
a private consultation. Mr Khan offers both NHS and private appointments.

www.epsomurology.co.uk

Surrey & Sussex NHS Trust | East Surrey Hospital, Canada Avenue, Redhill RH1 5RH
Spire Gatwick Park Hospital, Povey Cross Road, Horley, Surrey RH6 OBL

Spire St Anthony's Hospital, London Road, North Cheam, Sutton SM3 9DW

Disclaimer: This document is produced for patient information and professional referral purposes only. All clinical content has been

independently compiled and expressed in original language, drawing upon NICE Guideline NG112 (UTI in adults, 2018, updated 2023),
NICE DG45 (Diagnosis of UTI), EAU Guidelines on Urological Infections (2024), PHE guidance on UTI management, FSRH guidance,
BSCC guidelines, and peer-reviewed urological literature as cited. No third-party text has been reproduced verbatim. Evidence levels
reflect published data as of May 2025. All treatment decisions — including self-start antibiotics and preventive therapy — should be
made in the context of individual assessment by a qualified clinician. This leaflet does not constitute medical advice.
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