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The Microbiome: Understanding Infection and Dysbiosis



Core GI Functions

Digestion

Inflammation/Immune

Gut Microbiome
– Infection
– Metabolite Imbalance
– Dysbiosis



Overview DIG Biomarkers

Microbiome (bacteria, yeast, parasites)

Commensal 
BacteriaCommensal Analysis 



Functional Imbalance Scores



GI Effects Comprehensive Profile
Microbiome Analysis
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Microbiome = HOT TOPIC!



Microbiomix



Commensal Bacteria?

• Clinicians often struggle with 
what to do with DNA PCR 
analysis of commensal bacteria

• Historical limitations
– Methodologies differ in literature
– Discrepant results in publications
– Unknown clinical importance of 

individual bacteria
– Limited research into bacterial 

patterns



• Genova has profiled thousands of GI Effects commensal bacteria results

• Cluster analysis has helped us pave the way toward understanding shifts in the 
microbiome patterns that are associated with clinical symptoms

• You can directly compare your patients’ results to these clinical associations
– Same methodology
– Same DNA probes
– Same commensal bacteria

Genova’s AI-Supported Data Analysis



A Novel Approach to Microbiome Analysis

1. Abundance

2. Pattern

3. Balance



• Shift-to-the-Right: Patient has more overall commensal bacteria
– May be indicative of potential microbial overgrowth 
– May also be due to recent supplementation with probiotics

• Shift-to-the-Left: Patient has less overall commensal bacteria
– May be indicative of potential microbiome deficiency, such as following antibiotic use
– May indicate a diet low in fiber and prebiotic foods

Total Commensal Abundance



• Novel biomarkers
– Unique to Genova’s GI Effects
– Based on internal data analysis of commensal 

patterns

• Inflammation-Associated Dysbiosis Score
– An indicator of a dysbiotic pattern associated 

with GI inflammation

• Methane Dysbiosis Score
– An indicator of a dysbiotic pattern associated 

with methane production

Dysbiosis Patterns



• Specific dysbiosis pattern that is associated 
with inflammation

• Correlated with inflammatory biomarkers
– Calprotectin
– Eosinophil Protein X
– Secretory IgA

• Algorithm-derived from commensal 
bacteria analysis

Inflammation-Associated Dysbiosis Score (IAD)



• Published article on 2 separate studies
– Study 1: Using Genova Database (n=~7000)
– Study 2: UCLA Medical Center (n=161)

• Demonstrated that IAD score correlated with 
inflammatory biomarkers

• IAD score distinguished between disease 
cohorts with inflammatory bowel disease vs 
IBS/Celiac

IAD Score



• Specific dysbiosis pattern that is associated 
with methane production

• Correlated with methane production on SIBO 
tests

• Based both on commensal bacterial profile 
and stool biomarkers

• Developed an algorithm-derived score to 
predict higher methane production in the GI 
tract

Methane Dysbiosis Score



• Methane is produced in the GI tract through the 
consumption of hydrogen produced from other 
bacteria
– The predominant methanogen in the GI tract is 

Methanobrevibacter smithii

• Intestinal methane production is associated with 
slowed transit time/constipation

• 2020 ACG paper suggests naming condition 
Intestinal Methanogen Overgrowth (IMO) to 
represent elevated methane production on 
breath test 

GI Methanogenesis



Dysbiosis Pattern Zones



• The GI Effects looks at balance in two different ways:
– Commensal Balance Graphic: Based on clinical populations vs healthy cohort

– Relative Commensal Abundance: Based on phylum abundance compared to healthy cohort

Commensal Balance



• The Commensal Balance is a 
composite of two measures:

– ‘Y-axis’: The Healthy-Pattern Continuum is 
a progressive ranking scale which 
differentiates healthy and unhealthy 
commensal patterns.

– ‘X-axis’: The Reference Variance Score 
reflects the total number of an individual 
patient’s commensal bacteria (PCR) results 
that are out of balance on a scale of 0 to 
>12.

Commensal Balance Graphic



Differential Distribution Between Healthy and IBS 
Cohorts

Unpublished data



Differential Distribution Between Healthy and Chronic 
Fatigue Cohorts
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Reference Variance Score

Unpublished data



Differential Distribution Between Healthy and 
Autoimmune Cohorts
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Reference Variance Score

Unpublished data



Patient’s Result is Not Dependent on Specific Bacteria



Relative Commensal Abundance

Clinical CommentaryPatient Results



Microbiome Synthesis Recap

1. Abundance

2. Pattern

3. Balance



Commensal Bacteria

• Used to create microbiome synthesis 
pages 2-3

• Individual bacteria have unique clinical 
associations and importance to GI 
health



Commensal Bacteria

• Gray bar – proportion of the 
reference population with 
results below detection limit

• Capital letter “E” indicates the 
exponent value (e.g., 7.3E6 
equates to 7.3 x 106 or 
7,300,000





Desulfovibrio piger

• Hydrogen sulfide gas producer, 
decreases butyrate

• Increased risk of IBD, CRC, 
visceral nerve sensitivity

• Increased 
– Animal studies: High-fat/high-

sugar diet, chondroitin sulfate 
• Decreased 

– Human: Lactobacillus plantarum
– In-vitro: lower pH

Kushkevych I, et. al. Open Med. 2019;14:66-74.
Rey F, et. al. Proc Natl Acad Sci USA. 2013;110(33):13582-13587.

Singh S, Lin H. Microorganisms. 2015;3(4):866-889.
Wang L et. al. Nutr. 2014;30(7-8):776-83.



Methanobrevibacter smithii

• Hydrogen-consuming, methane 
gas-producing archaea (not a 
bacteria)

• Methane associated with 
obesity, prediabetes, 
constipation

• Decreased
– Rifaximin+Neomycin, statins, 

probiotics with Lactobacillus and 
Bifidobacterium strains, garlic 
(breath methane levels)

Gottlieb K, et. al. Aliment Pharmacol Ther. 2016;43(2):197-212.
Mathur R, et. al. Obesity. 2016;24(3):576-582.

Pimentel M, et.al. Am J Gastroenterol Suppl. 2012;1:28-33.
Pimentel M, et. al. Dig Dis Sci. 2014;59(6):1278-85.

Seo M, et.al. PLoS One. 2017;12(9):e0184547.



Akkermansia muciniphila

• Low levels associated with obesity, 
diabetes, inflammation, insulin 
resistance, hepatic inflammation, 
gut permeability 

• Mucin degrader, produces acetate 
and propionate

• Improves intestinal barrier 
integrity

• May limit toxicity of sulfate-
reducing bacteria

• A probiotic supplement

Depommier  C, et. al. Nat Med. 2019;25(7):1096-1103. 
Cani P, de Vos WM. Front Microbiol. 2017;8:1765.

Hiippala K, et. al. Nutrients. 2018;10(8):988.



Akkermansia muciniphila

• Increased 
– Pomegranate, caloric restriction, 

resveratrol, polydextrose, inulin, 
sodium butyrate 

• Decreased 
– Low FODMAP diet

Verhoog S et. al. Nutrients. 2019;11(7):1565.
Zhou K. J Funct Foods. 2017;33:194-201. 



GI Effects Comprehensive Profile
Microbiome Analysis
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Add-on Pathogenic Bacteria EIA



H. Pylori indications

Chey, W & Wong, B. American College of Gastroenterology Guideline on the Management of Helicobacter pylori Infection. Amer J Gastro 102(8):p 1808-1825, Aug 2007. 



Add-on KOH Preparation for Yeast



G/Gastrointestinal Microbiome – Parasitology

• Rare: 1-2 per slide
• Few: 1-2 per high powered field (HPF)
• Moderate: 2-5 per HPF
• Many: >5 per HPF



Add-on Macroscopic/Direct Exam for Parasites





Treating Parasites

• Why doesn’t Genova run 
sensitivities to parasites?
• They’re dead!

• CDC for conventional Tx 
information 
• https://www.cdc.gov/dpdx/a

z.html
• PubMed or supplement 

companies for natural Rx

https://www.cdc.gov/dpdx/az.html
https://www.cdc.gov/dpdx/az.html


• The GI Effects is the first stool test to combine microscopic O&P technology with 
PCR technology
– Each methodology has its limitations

• PCR technology is used for most common pathogenic parasites
• Microscopic O&P is important to rule out other infections

– Performing both has improved our detection rates
– Given us some interesting data, including >95% correlation from O&P to PCR

• 3-day or 1-day?
– Organisms can shed at different times, so if a parasite is suspected, order 3-day

Parasitology – Multiple Methodologies



Additional Educational Resources

www.GDX.net
• GI Effects Support Guide and organism charts
• Learning Library video modules
• Test Prep information – supplement/medication 

FAQs

The Lab Report Podcast
• Available on Apple Podcasts and GDX.net

Medical Education Consultations
• Schedule online through myGDX
• Call Client Services 800-522-4762
• 1:1 and group consultations

https://www.gdx.net/the-lab-report
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