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DR. ACKERMAN 

Urinary Tract Microbiome and Lower 
Urinary Tract Symptoms 

 The urobiome is symbiotic, but there 
are limited data to support this 

 Urobiome dysbiosis can lead to 
abnormal bladder function and LUTS, 
including breakdown of the epithelial 
barrier, immune dysregulation, neuronal dysregulation, increased vascularity, and muscular neuronal 
dysfunction. 

 Many challenges of diagnosing and treating bladder pain  

 There is potential to better diagnose and guide microbial-induced treatment for bladder pain, but more 
research needed 

Analyzing audio transcripts for bladder pain patients 

 Lack of distinct microbiome differences for OAB in healthy controls vs. patients, despite next-generation 
sequencing 

 The diagnosis of OAB is subjective due to significant overlap between patients and their heterogeneity 

 Researchers used unsupervised clustering analysis on patient questionnaires to identify unique symptoms in 
bladder pain population, leading to 3 distinct phenotypes: bladder specific pain, non-neurologic pelvic pain, 
and myofascial pain 

Bladder pain phenotypes and microbiome analysis 

 Treatment responses vary across subgroups: myofascial pain responds to physical therapy, bladder-specific 
pain responds to bladder-directed therapies, and non-neurologic pelvic pain doesn’t respond to any 
treatment 

 Re: bladder pain – age age influences the urinary microbiome; premenopausal women have a different 
microbiome than postmenopausal women 
 In a new population of premenopausal patients with bladder pain, 3 distinct groups with different 

microbiomes were identified, including one with high levels of Lactobacillus and E. coli 

 Using PCR-based analysis, thresholds were found that distinguish between patients with bladder-
specific pain and those with non-bladder low back pain as well as between responders and non-
responders to treatment 

 Strain-level differences in Lactobacillus, particularly in the context of UTI, should be explored. There are 
limitations of relying solely on diversity measures and principal component analysis 

 Status of the gut microbiome related to prior antibiotic exposure; will explore further through mechanistic 
studies in the lab 



 
 

Microbiome-pelvic pain connection 

 E. coli infections associated with urinary tract inflammation in bladder pain while other bacteria are not 

 Potential biomarkers for pelvic pain, focusing on microbial changes in the pelvic region, are being studied 

Microbiome research and personalized medicine 

 E. coli in UTI – Genetic diversity and potential for interactions with other microorganisms in the microbiome 

 Consider multiple factors when diagnosing and treating OAB, including personalized treatments 

 A convergent approach to understanding OAB is necessary, focusing on the host response and 
identifying commonalities across different microbial communities 

 Data demonstrate within-person microbiome changes 

 Dr. Ackerman presented preliminary data on relationship between symptoms and changes in microbiome 

 She proposed three-hit hypothesis for IC involving disturbance to the microbiome, growth of pathogenic 
strain, and individual differences in response 

 Suggests a longitudinal study within an aged cohort, which provide valuable insights into how the 
microbiome changes over time and how it relates to IC 

 
DR. HALE 
The complexities of urinary tract infections and the human microbiome 

 Limitations of traditional pathogen-focused approaches to treating infections; important to understand the 
complex interactions between microbes and their hosts 

 Clinicians lack understanding of long-term effects of antibiotic treatments on the microbiome, leading to 
potential health problems years later 

Microbiome research in dogs and its implications for human health 

 Microbiome research by Dr. Sarah Fortune (Harvard) demonstrated in translational animal models how 
environmental compounds affect both host and microbiome (i.e., bladder cancer in dogs and humans) 

 Dogs are good model for studying the human microbiome as they share bacteria 
 Many similarities between human and dog urobiomes, despite differences in collection methods and 

sequencing platforms 

 A study found that people in households with dogs shared more similar gut and skin bacterial taxa than 
households without dogs, suggesting that dogs may act as vectors for sharing bacteria 

 Humans and dogs also share UTI-associated E. coli strains  potential for interspecies transmission 

Urine sample volume and microbial diversity in dogs 

 Urine samples >1 mL resulted in more consistent and representative microbial community profiles 

 Use of lower volume samples (e.g. 0.5 mL) may lead to loss of rare microbes and inconsistent results 

 Fusobacterium was observed in the urine of dogs with bladder cancer but not in healthy dogs, and its 
abundance increased in dogs with urothelial carcinoma 

 Enterococcus faecalis, a microbe with functional pathways associated with bladder cancer, was found in 
both healthy dogs and dogs with bladder cancer, but the dogs with cancer had genes that could degrade 
polycyclic aromatic hydrocarbons 

Using dogs as a model for human urine microbiome 

 Addition of dog urobiomes to human data sets reveals a shared trailing tail of taxa associated with 
bladder cancer, suggesting dogs as a strong model for the human microbiome 

 One bladder cancer study in particular demonstrated the importance of host cell removal and urine 
shotgun metagenomic sequencing as approaches for characterizing the functional potential of urine 
microbial communities 

 Study showed that some extraction methods bias the community; continued optimization is needed to 
improve ability to characterize culturable and uncultured microbes in urine 

Other microbiome research in dogs and potential applications 

 Differences observed between dog and human vaginal microbiomes  

 Potential role for oral cavity microbiota of dogs, including Enterococcus, has interested the veterinary 
community. The addition of oral microbe studies has potential for further valuable insights 
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