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Background

• Clinician Scientist

• 50% Urogynecology & Reconstructive Pelvic Surgery

• 50% Research effort (clinical + laboratory)



Duke Urinary Microbiome Research Program

Nazema Siddiqui, MD, MHS
Principal Investigator

Silvia Grant, PhD, PMP
• Research Program Leader II
• Senior Microbiome Scientist

Christina Bergemann, PhD
• Postdoctoral Associate
• KURe Scholar

Elizabeth Howell, MD
• Fellow, Urogynecology

Rachel Kim, BS
• Laboratory Research Analyst I

Ama Kwabia, BS
• Graduate Student
• Molecular Genetics & Microbiology



Monique Vaughan, MD 
Fellow, FPMRS

Paige Green, MS

Nicole Diaz
MD Candidate

Jialing Mao, PhD

Statistical Science

Lisa Karstens, PhD
Co-Investigator

Bioinformatics and 
Computational Biology

Oregon Health & Science 
University

Li Ma, PhD
Co-Investigator

Department of Statistical 
Science

Duke University

Research Coordinators

Yasmeen Bruton, MA

Leanne Teh
MD Candidate

Duke Department of Obstetrics & Gynecology

Gabrielle Rohrer, MD
Urology Resident

Carole Grenier, BS
Laboratory Research Analyst

Nortorious Coleman-
Taylor, MSCR 

Zhuoqun (Carol) Wang

Tanya Sysoeva, PhD
Collaborator

Biological Sciences

University of Alabama - 
Huntsville Claire McLaughlin, BA 

Emily Romanoff
MD Candidate

Nicole DeNisco, PhD
Collaborator

Biological Sciences

University of Texas –
Dallas



Objectives

Timeline of Microbiome Discovery





























Objectives

Timeline of Microbiome Discovery

Applications for rUTI



Recurrent UTI

1. Rowe & Juthani-Mehta Infect Dis Clin North Am 2014

2. Ikaheimo et al. Clin Infect Dis 1996.

• True prevalence estimates are difficult 
• Definitions vary
• Lack of diagnostic precision

• Up to 30% of menopausal women have 
recurrent UTI1,2

• Substantially higher with aging



Recurrent UTI



Recurrent UTI



Recurrent UTI



Recurrent UTI





Urinary Microbiome?

Wolfe et al (2012). Evidence of uncultivated bacteria in the adult female 

bladder. J Clinical Microbiology; 50(4): 1376-1383.



Recurrent UTI

Klein & Hultgren Nature Reviews 2020

Pathogenesis



Siddiqui NY, Bradley MS. Updates in Clinical Management of Recurrent Urinary Tract Infections. Obstet Gynecol. 2025 
Sep 4. doi: 10.1097/AOG.0000000000006060. Epub ahead of print. PMID: 40907025.

Pathogenesis

Recurrent UTI



Recurrent UTIDiagnosis



UTI Diagnostics

Created with BioRender.com



Standard Urine Culture…



…is an imperfect test for microbes!

Standard Urine Culture…





Molecular Diagnostics?

• Understand the test & report

• Consider the microbiome

• Not the holy grail…(may be helpful)



Recurrent UTI
Treatment



Recurrent UTI
Prevention



Prevention

Amendment to Anger et al. Updates to Recurrent Uncomplicated Urinary Tract Infections in Women: AUA/CUA/SUFU Guideline (2025)



Paradigm shift



Postmenopausal Recurrent UTI

Neugent et al mBio March/April 2020

What is happening within the postmenopausal 
urinary microbiome?

How is this associated with recurrent UTIs?

How might therapies affect the microbiome?



Recurrent UTI

Vaughan et al. JUrol 2021



Interference of lactobacillus with pathogens

Johnson et al. Frontiers Cell Mol Biol 2022





Lactobacilli

Use multiple mechanisms to counteract 
other organisms1,2

▪ Aggregation promoting factors (APF)

▪ Secretion of organic acids

▪ Secretion of bacteriocins (bacterial toxins)3

1. Aroutcheva et al AJOG 2001       2. Teame et al. Frontiers in Nutrition 2020       3. Riaz  et al. Braz J Microbiol 2010



Microbiome & urinary disorders



Siddiqui NY, Bradley MS. Obstet Gynecol. 2025 Sep 4. PMID: 40907025.
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What is OAB?



What is OAB?

• “Symptoms of urinary urgency, usually 
accompanied by frequency and nocturia, with or 
without urgency urinary incontinence…”

Haylen et al. (2010) IUGA/ICS joint report on the terminology for female 
pelvic floor dysfunction. NUU. 29:4-20.



What is OAB?

• “…in the absence of urinary tract infection (UTI) 
or other obvious pathology” 1,2

1. Haylen et al. (2010) IUGA/ICS joint report on the terminology for female 
pelvic floor dysfunction. NUU. 29:4-20.

2. Drake MJ (2014) Do we need a new definition of the overactive bladder 
syndrome? ICI-RS 2013. NUU. 33: 622-4.



Urinary Microbiome?



Urine is not sterile!



What is OAB?

• “Symptoms of urinary urgency, usually 
accompanied by frequency and nocturia, with or 
without urgency urinary incontinence in the 
absence of urinary tract infection (UTI) or other 
obvious pathology” 1,2

1. Haylen et al. (2010) IUGA/ICS joint report on the terminology for female 
pelvic floor dysfunction. NUU. 29:4-20.

2. Drake MJ (2014) Do we need a new definition of the overactive bladder 
syndrome? ICI-RS 2013. NUU. 33: 622-4.



What is OAB?

• “Symptoms of urinary urgency, usually 
accompanied by frequency and nocturia, with or 
without urgency urinary incontinence in the 
absence of urinary tract infection (UTI) or other 
obvious pathology” 1,2

1. Haylen et al. (2010) IUGA/ICS joint report on the terminology for female 
pelvic floor dysfunction. NUU. 29:4-20.

2. Drake MJ (2014) Do we need a new definition of the overactive bladder 
syndrome? ICI-RS 2013. NUU. 33: 622-4.

dysbiosis?



Is there a microbial etiology to OAB?



Is there a microbial etiology to OAB?

My Hypothesis: 
YES, but in a subset (not all OAB)
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