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Objectives
• Provide overview of the microbiome and its potential 

implications

• Discuss ongoing research on the microbiome in 
vasculitis:
 Nasal microbiome in granulomatosis with polyangiitis

 Vascular microbiome in large-vessel vasculitis



BIOMES

NASA.gov

Fun Facts About the Microbiome:

• Human cells = microbial cells

• Total weight = 2-6 lbs

• By gene count, we are 99% 
microbial



Terms and Definitions
• Microbiota: community of microbes (bacteria, fungi, 

viruses, archea, etc) living on human body

• Microbiome: collective genes inside the microbes

• Dysbiosis: imbalance in microbial communities (often 
associated with health problems)

Symbiotic Commensal Pathogenic



From bad bugs to bad communities
Clostridium difficile infection results from the loss of 
“healthy” microbes in the gut

Juul FE, et al. N Engl J Med 2018.
Image adapted from the Amer Gastroenterological Assoc

Presenter
Presentation Notes
C. Difficle occurs after antibiotics – individuals unable to restore indigenous microbiota more prone to C. difficle outgrowth and infectionFecal microbiota transplant



Effects of Microbiome on Metabolic Activity

Turnbaugh PJ, et al. Nature 2006.
Blaser MJ. Nature 2011.



Diet and the Microbiome

Adapted from Singh RK, et al. J Transl Med 2017

Presenter
Presentation Notes
You are what you eat OR you are what your microbiome eatsWhat we eat affects what bacteria thrive in our gut which then influences functionExample of human breast milk: contains compounds that are undigestible to humans but allow certain bacteria to grow in the infant gut



Microbiome and Autoimmunity
• Inflammatory bowel disease
• Type 1 diabetes
• Rheumatoid arthritis
• Spondyloarthropathy
• Systemic lupus erythematosus

Presenter
Presentation Notes
Microbes are essential to healthy development of the immune system and constantly interacting with the immune system



Microbes in Vasculitis
Cryoglobulinemic Polyarteritis Nodosa IgA Vasculitis (HSP)

Vasculitis



Nasal Microbiome in Granulomatosis with Polyangiitis
(GPA; Wegener’s)
• Nasal cavity is an important site of immunity
• Nasal and sinus involvement is prominent feature of 

GPA
• Nasal carriage of Staphylococcus aureus associated 

with higher risk of relapse in GPA
• Clinical trial of trimethoprim-sulfamethoxazole led to 

less relapses in GPA

Stegeman et al. Ann Intern Med 1994
Stegeman et al. N Engl J Med 1996.



DYSBIOSIS
in nose

Other environmental 
exposures

Age
Sex

Genetics
Infections

Antibiotics

Aberrant immune response

GPA in Remission Active GPA

NEW
THERAPIES



Nasal Swab Collection

Cross-sectional study: 
• Is the nasal microbiome different in GPA vs controls?
• Are there any differences within subgroups of GPA?



Immunosuppression is associated with 
restoration of “healthy” nasal bacteria

Rhee RL, et al. Ann Rheum Dis 2018.

P < 0.01P = 0.01



Active GPA associated with lower abundance of fungi

P = 0.01

Rhee RL, et al. Ann Rheum Dis 2018.



Nasal Swab Collection

Longitudinal study: 
• What changes occur over time in association with 

disease activity?



Relative abundance of 2 bacteria types are 
significantly associated with active disease in GPA

Initial Findings:
• Bacterial composition in nose 

relatively stable over time in non-
relapsers, whereas relapsers have 
dynamic changes

• ↑ Staphylococcus at pre-flare visit
• ↑ Corynebacterium during flare visit

• Previous literature demonstrating 
interactions between these bacteria



Receipt of  
TMP-SMX for 
4 weeks

↑ nasal dysbiosis
↑ subclinical inflammation

↓ nasal dysbiosis
↓ subclinical inflammation

↑ nasal dysbiosis
↑ subclinical inflammation

TMP-SMX Effects on the nasal Microbiome in 
granulomatosis with POlyangiitis: TEMPO study

• Objective: examine the effects of trimethoprim-
sulfamethoxazole (TMP-SMX) on the nasal microbiome 
and nasal immunity in patients with GPA who are in 
remission

Hypothesis:



Vascular Microbiome
• Vasculature may not be sterile

bacteriamacrophage

Da Silva, et al. J Vasc Surg. 2003

Presenter
Presentation Notes
Macrophage in aortic wall engulfing bacteriaBacteria caught in mesh of fibers within aortic wall



Microbiome in Large-Vessel Vasculitis
• Microbiome in aorta 

differs between 
inflammatory and non-
inflammatory diseases

• Microbiome differs 
between aorta and 
temporal arteries

Getz TM, et al. Pathog Immun 2019



Microbiome in Giant Cell Arteritis
• Temporal arteries not sterile

• GCA arteries different from 
controls

Hoffman GS, et al. Pathog Immun 2019

Presenter
Presentation Notes
Other studies negative resultsMethods differ – this study used strict techniques to minimize contamination and smaples flash frozen



Take home points
• There is growing interest in studying the effects of 

alterations on the microbiome in human health and 
disease

• Microbiota are essential to the healthy development of 
the immune system

• Researchers are exploring the role of the microbiome in 
vasculitis



Lingering Questions
1. Should I take probiotics?

Currently, there is no evidence to support the use of probiotics
2. My doctor wants me to take an antibiotic – should I take it?

YES – infections are a major cause of morbidity and mortality
3. I have GPA – should I start TMP-SMX?

Discuss with your doctor. There is no universal recommendation 
to use TMP-SMX in all patients with GPA

4. Should I remain on my immunosuppressive therapies 
forever?

Every person is different – there is no one-size-fits-all approach
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