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Overview 



Recurrent UTIs
>3 UTIs in 12 months (or 2 UTIs in 6 months) resulting 

from infection with different strains of microbes

Asymptomatic bacteriuria

isolation of a bacterial organism at least 105 CFU/ml 

in a patient without symptoms of UTI

Definitions



Trends in Infection Among Kidney Transplant Recipients, 1999-2013. Bae et al. John Hopkins 
School of Medicine. 2017 American Transplant Congress.

UTI is the commonest infection post Renal Tx



Vidal E et al Transpl Infect Dis 2012;14(6):595–603
Brune et al Am J Transplant. 2022;22:1823–1833

UTI is the commonest infection post Renal Tx

• The incidence of UTIs per 100 transplant-days has been reported 

as 4.5 in kidney transplant recipients, 2.2 in kidney pancreas 

recipients

• 7% to 80% with larger studies reporting 1-year incidence around 

30%.



Brune et al AJT 2022 Jul;22(7):1823-1833

• recurrent UTI: very strong and independent risk factor for death-censored graft

loss, with a HR similar to recurrent rejection (i.e., ≥2 rejection episodes within

the first-year post-transplant)

• patients in the recurrent UTI group had 7-10 ml/min lower eGFR than the other

groups

• colonizations and occasional UTI were not associated with inferior outcomes



Brune et al AJT 2022 Jul;22(7):1823-1833



Brune et al AJT 2022 Jul;22(7):1823-1833



Worldwide WHO figures
Leading causes of death

Antimicrobial resistance (AMR)



Antimicrobial resistance (AMR)

• Antimicrobial resistance costs the European Union 1.5 billion in 

health- care expenses and lost productivity each year

• Infection with antimicrobial- resistant bacteria can lead to more 

severe infections, longer hospital stays and increased mortality

European Centre for Disease Prevention and Control.ECDC/EMEA Joint Technical Report. The bacterial challenge: time to react (ECDC, 2009).
Llor, C. et al. Ther. Adv. Drug Safety 5,229–241 (2014).



Asymptomatic Bacteriuria 

Asymptomatic bacteriuria isolation of a bacterial organism at least 105 CFU/ml in a 
patient without symptoms of UTI



Coussement et al Clinical Microbiology and Infection 27 (2021) 398-405
Origuen J et al Am J Transplant 2016;16:2943e53.
Sab_e N. Open Forum Infect Dis 2019;6:ofz243.

Moradi M et al Urol J 2005;2:32e5.

Treating Asymptomatic Bacteriuria 



Coussement et al Clinical Microbiology and Infection 27 (2021) 398e405

• No difference regarding incidence of

UTI including pyelonephritis

• No difference in renal function



Abx in kidney transplant recipients with 
asymptomatic bacteriuria

J. Coussement et al Nephrol Dial Transplant (2021) 36: 754–756



Aslan et al Open Forum Infect Dis. 2025 Aug 19;12(9):ofaf502



Aslan et al Open Forum Infect Dis. 2025 Aug 19;12(9):ofaf502
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Individual tailored management



4 years after treatment high levels of the macrolide resistance gene erm(B) were found,
indicating that antibiotic resistance, once selected for, can persist for longer periods of time

Antibiotics and the gut microbiome

Jakobsson HE et al. PLoS ONE 5(3): e9836.



NATURE COMMUNICATIONS | (2019) 10:5521



Precise diagnostics

Enhanced quantitative urine culture (EQUC)

Optimal detection of 
uropathogens could be achieved 

using the following: 100 μl of 
urine plated onto blood (blood 

agar plate [BAP]), colistin-
nalidixic acid (CNA), and 

MacConkey agars in 5% CO2 for 
48 h. 

This streamlined EQUC protocol 
achieved 84% uropathogen
detection relative to 33% 

detection by standard urine 
culture. 



Precise diagnostics - ‘Beyond agar’

Refers to Burnham, P. et al. Urinary cell-free DNA is a versatile analyte 
for monitoring infections of the urinary tract. Nat. Commun. 9, 2412 

(2018)



Management of recurrent 
UTIs post kidney transplantation



Non-Abx strategies to prevent UTIs in Tx patients

Apicella et al, Transplantation Proceedings, Volume 58, Issue 4, 2026, Pages 720-729,



Non-Abx strategies to prevent UTIs in Tx patients

Patel P et al  Am J Transplant2017; 17: 2129–2138



Non-Abx strategies to prevent UTIs in Tx patients

Goodfellow M et al Early versus late removal of urinary catheter after kidney transplantation. 
Cochrane Database of Systematic Reviews 2023, Issue 7. Art. No.: CD013788. 



Methanamine Hippurate (Hiprex)

Harding et al Health Technol Assess 2022;26(23):1–172.

• Hydrolysis in acidic urinary environment releasing formaldehyde

• Does not exert selective antimicrobial pressure

• Does not promote resistance 

• Non inferior to continuous antibiotic prophylaxis (ALTAR trial)

• Limited data in kidney transplant recipients

• Cannot be given with co-trimoxazole (risk of crystalluria)

• Avoid if eGFR <10 ml/min/1.73m2



Methanamine Hippurate (Hiprex)

Hobaica et al. BMC Urology (2025) 25:30



• Follow-up days were 365 (299–365) pre- vs 314 (105–365) post-methenamine.

• E. coli and K. pneumoniae were the most commonly identified cause of UTI both pre-

and post-intervention.

• Drug resistant bacteria (ESBL-producing or VRE) affected 3 patients pre- and recurred in

1 of those patients plus 3 new patients post-methenamine.

• Methenamine had few adverse side effects for patients.

Hollyer I et al Transpl Infect Dis. 2019 June ; 21(3): e13063.



Hollyer et all Harding et al Transpl Infect Dis. 2019 June ; 21(3): e13063.



Cranberry products

Ziong et al Front. Nutr. 11:1422121.

• In previous reviews,
negative results but most
preparations contained
<10 to 18mg of PACs

• A minimum effective
threshold of 36mg/d, to
be taken for at least 12 to
24 weeks

• Aim for 36 mg of PAC per
day (DMAC method)



Non-Abx strategies to prevent UTIs in Tx patients

Apicella et al, Transplantation Proceedings, Volume 58, Issue 4, 2026, Pages 720-729,



Sihra et al Nat Rev Urol 2018 Dec;15(12):750-776
Guy's and St Thomas' NHS Foundation Trust, London, UK



SumAudit Guy’s Hospitalry
• 29% - symptomatic UTI in the first 5 years post RTx

• Cystitis/Pyelonephritis/Number of UTI “hits” - detrimental effect on ∆ graft 
function at 5 years



Multiple kidneys –
Native/Transplant

Antibiotic resistance

Different GP/Clinician 
each visit

Access to historical MSUs

Chronic / rUTI

Immunosuppression

Patient mistrust

Cost

QoL/Morbidity/Mortality

ABU

Graft function/loss

Challenges



Precise diagnostics

Early intervention

Identify all risk factors

Antibiotic stewardship

Individual tailored management

Transplant UTI 
one-stop clinic

MDT clinic
Tx Urologist

Tx Nephrologist
CNS



Host factors Allograft factors Anatomical factors

Gender
Pre/post menopausal

ESRF cause
UTIs before/after Tx

Bladder function/PVR
Bowel habit

Sexually activity
PMHx: ?DM etc

Time since transplant
Previous transplants

In Situ?
?degree of reflux

Episodes of rejection
Immunosuppression

Native kidneys ?in-situ
Length of any ureteric 

stumps
Urological history

Individual tailored management – Risk factors



Individual tailored management – Precise diagnostics

Immunosuppression

Viral cause?

HbA1c

Pt 
factors

Lower 
tract

Native 
Kidney

Current 
Tx

?Old 
Tx(s)

QOL

IPSS/Bladder diary

Flow rate + PVR

Urine Dip/MSU

CT 
KUB

Rigid 
cystoscopy, 
retrogrades, 
barbotage, 
Abx wash, 
+/- Deflux

?Native 
Nephrectomy/
stumpectomy

Function

Tx USS

MCUG

DMSA

Rigid 
cystoscopy, 
retrogrades, 
barbotage, 
Abx wash, 
+/- Deflux

Rigid 
cystoscopy, 
retrogrades, 
barbotage, 
Abx wash, 
+/- Deflux

?Tx 
Nephrectomy/
Stumpectomy

Stent in situ?

PMHx

Urodynamics

?FSH
NOT 
PSA

?flexible cystoscopy

Ongoing close 
monitoring



Flow Rate



PVR

Flow Rate



Q-Max



Grades of Reflux



Micturating cystourethrogram (MCUG)

Deflux



Individual tailored management – Armamentarium

(Px) Abx. Rotate

Behaviour
Bladder
Bowel – Probiotics

Cranberry tablets

D-Mannose

Oestrogen

Fluids

Intravesical 
Gent

Hiprex ( methenamine Hippurate)

Ialuril

?Vaccines

A

B

C

D

E

F

G

H

V

I

Hollyer et atlTranspl Infect Dis. 2019;21:e13063.
Zgoura et al Transplantation Proceedings, 52, 3192e3196 (2020)
Moutzouris et al Clin J Am Soc Nephrol 2009 Nov;4(11):1844-57



Other approaches

• Immunostimulants/Vaccines

• Bacteriophage therapy

• Faecal microbiota transplantation

Tram Le et al Antimicrob Agents Chemother. 2023 Mar 28;67(4):e00037-23
Stripling et al Open Forum Infect. Dis. 2, ofv078 (2015)



Iftimie et al. BMC Infectious Diseases (2025) 25:117



Shabaka et al Tranplantation July 2018, Volume 10, 7S

Clinical and Immunological Response to Sublingual Vaccination for the
Prevention of Recurrent Urinary Tract Infections in Kidney Transplant
Patients: Results after 1 Year of Follow-up

• 43 kidney transplant recipients with rUTI completed sublingual 
vaccination with Uromune® for 6 months

• The mean incidence of UTI decreased from 4.2 to 2.7 episodes 
per year (CI 95% 0.9-2.2, p<0,001)

• After one year, 16.3% of patients were completely free from UTI 
and 46.5% had fewer infections



• All but one patient had fewer episodes of UTI in the 12 months
post intervention

• No side effects

Palladino B et al Transplant Infectious Disease, 2025; 0:e70114



Annual incidence of urinary tract infection (UTI) before (baseline) and after initiation of StroVac vaccination 
(follow-up). Differences were tested for significance by Wilcoxon test, P < .05 was regarded as significant.

StroVac contains 10 strains of inactivated bacteria (6 types
of Escherichia coli, Proteus mirabilis, Morganella morganii,
Enterococcus feacalis, Klebsiella pneumoniae).

The vaccine is administered 3 times subcutaneously and is supposed to
reduce the UTI incidence for about 12 months.

Zgoura et al Transplantation Proceedings, 52, 3192e3196 (2020)



• Tebipenem HBr is an investigational oral antibiotic in the carbapenem class.

• The RCT, phase 3 PIVOT-PO trial included 1690 adults with cUTI or acute
pyelonephritis. Patients were randomly assigned 1:1 to receive HBr 600mg or IV
imipenem-cilastatin 500mg for 7 to 10 days.

• Tx with oral tebipenem HBr was noninferior to IV imipenem-cilastatin based on
overall response, defined as a combination of clinical cure and favourable
microbiological response. No new safety concerns were reported.



Thank you

dimitrios.moutzouris@nhs.net


