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Background
• Emerging evidence suggests that in its normal healthy state, the bladder 

harbors a unique microbial community, called the urinary “microbiota,” 
or “microbiome.”  

• Many investigators have established that a urinary microbiome exists, 
and that an imbalance of these microbiota may predispose women to 
certain bladder disorders: 
• Overactive bladder (OAB)
• Interstitial cystitis/Bladder pain syndrome (IC/BPS)
• Recurrent urinary tract infections (Recurrent UTIs)

Objectives
• The central purpose of this “grand rounds style” presentation is to 

provide an overview of the female urinary microbiome and the ways in 
which it is altered in certain bladder conditions. 

• The specific objectives are to: 
1) Define the urinary microbiome and microbiota
2) Describe current laboratory methods for evaluating the 
microbiome
3) Outline features of the healthy female urinary microbiome and in 
bladder disorder states
4) Introduce recent microbiome studies, including an ongoing one by 
the author, as well as next steps for urinary microbiome research. 

Methods
• This will be a grand rounds style presentation on the female urinary 

microbiome. The material will be organized to cover the topics described 
in the “objectives” section. 

• In particular, we will review data on how the urinary microbiota are 
altered in certain bladder conditions, such as OAB, IC/BPS, recurrent UTIs.

• The last section of the talk will outline the author’s recent study, 
“Prophylactic antibiotics and the urinary microbiome in menopausal 
women with recurrent urinary tract infections,” which is a cross-sectional 
study characterizing the urinary microbiome in three groups of women: 

1) women with recurrent urinary tract infections (UTIs) on antibiotic 
prophylaxis
2) women with recurrent UTIs not on antibiotics
3) age-matched controls. 

Results
• Definitions: 

• Urinary microbiota: Refers to the resident microorganisms present in the 
urinary space

• Urinary microbiome: Refers to the collection of microorganisms’ genomes 
within the urinary space

• The two terms are often used interchangeably
• Laboratory methods for evaluating the urinary microbiome: 

• Standard urine culture: 
• Based on midstream clean catch urine sample
• Cut-off of ≥ 105 CFU/mL to identify and prevent postoperative sepsis in 

patients undergoing renal surgery
• Designed to detect a select group of uropathogens, like Escherichia, 

Klebsiella and Proteus spp.
• Assumes we know which bacteria are important to detect, and does not 

allow for growth of organisms that require special nutrients (fastidious), 
are slow-growing, cannot tolerate oxygen (anaerobes), or are present in 
small numbers (< 103 CFU/mL)

• Expanded urine culture (EQUC): 
• Expands upon standard urine culture: additional culture media, longer 

incubation time, larger volume of urine, varied atmospheric conditions, 
including anaerobic (see Figs 1, 2)

• 16s rRNA gene sequencing:
• Alternative to EQUC for characterization of urinary microbiome
• Culture-independent DNA based-approach for identifying urinary 

microbes
• Urinary microbiome in overactive bladder: 

• Lactobacillus is the most common urotype 2,3

• Certain species of Lactobacilli may be more common in UUI compared to 
healthy women (ex: L. gasseri) 2

• Gardnerella and Aerococcus isolated at a greater abundance in UUI 
compared to healthy women 2

Conclusions
• The female bladder is known to harbor a collection of healthy bacteria, 

called the urinary microbiota. We have provided an overview of how the 
healthy bacteria are altered in various bladder disorders. 
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Results
• Urinary microbiome in IC/PBS

• Overall data are mixed on whether the urinary microbiome contributes 
to pathogenesis

• Higher abundance of Lactobacillus genus in women with IC compared to 
healthy women 4. Interpret carefully: this paper did not present species 
level information

• Decreased microbial diversity in IC compared to healthy women 4
• Still much to learn about role of fungi in pathogenesis; Candida and 

Saccharomyces may be associated with pathogenesis of IC symptom 
flares 5

• Most recent study found no relationship to Candida, IC/BPS 
independent of microbes 6

• Recurrent UTIs (author’s recent study, publication pending)
• No differences in the median numbers of microbial species isolated 

among groups (p=0.96) or in the presence of Lactobacillus (p=0.72)
• 16s rRNA sequencing revealed phylogenetic differences among the 

groups, with more anaerobic organisms from the Clostridia class noted 
in the recurrent UTI on antibiotics group

Methods
• In the author’s study, urine samples were sent for expanded culture and 16s 

sequencing.
• The median number of recovered microbial organisms and presence of 

Lactobacillus spp were compared among groups. 
• Phylogenetic relationships were compared using Bayesian methods. 
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