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Technical	Issues	&	Clinical	Questions

• Please	type	any	technical	issue	or	clinical	
question	into	either	the	“Chat”	or	
“Questions”	boxes,	making	sure	to	send	
them	to	“Organizer”	at	any	time	during	
the	webinar.		

• We	will	be	compiling	your	clinical	
questions	and	answering	as	many	as	we	
can	the	final	15	minutes	of	the	webinar.		

DISCLAIMER: Please note that any and all 
emails provided may be used for follow up 

correspondence and/or for further 
communication.



Need	More	Resources?	
Ensure	you	have	an	account!
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• Gain	understanding	of	the	complexity	of	the	
microbiome	and	its	metabolic	importance

• Recognize	physiologic	digestive	and	absorptive	
patterns	and	inflammation	seen	in	specific	
clinical	conditions

• Apply	the	GI	Effects®	Comprehensive	Stool	
Profile	in	clinical	practice

Learning	Objectives



• 52	y/o	female	with	bloating,	excessive	belching	and	
flatulence

• Constipation
– Uses	a	laxative	three	times	per	week	to	achieve	a	
bowel	movement

• Cerebellar	ataxia
• Overweight	
• Sedentary	lifestyle
• WNL	thyroid	function
• Eats	a	standard	American	diet;	sugar	cravings	&	
avoids	fiber	(aggravates	symptoms)

Case	Example



• Functional	Pillars	of	Health
– Infection
– Inflammation
– Insufficiency	(Digestive)
– Imbalance	(Metabolic)

• Global	Gut	Health	Markers	
– Commensal	Balance
– Relative	Abundance

Interpretation-at-a-Glance:	Developed	using	Evidence-
based	Rules	and	Weighted	Algorithms	



The	Four	Functional	
Pillars:

Provide	immediate	insight	
into	clinically	actionable	
findings	in	the	areas	of:

• Infection
• Inflammation
• Insufficiency
• Imbalance



Commensal	Balance	(CB):	Healthy-Pattern	Continuum	&	Reference	Variance	Score
Relative	Abundance	(RA):	Identifies	the	level	of	growth	of	select	bacterial	phyla

Commensal	Balance	and	Relative	Abundance	Graphics	
Serve	as	General	Markers	of	Gut	Health



• The	Commensal	Balance	is	a	
composite	of	two	measures:

– ‘Y-axis’:	The	Healthy-Pattern	
Continuum	(formerly	known	as	the	
Diversity	Association	Index)	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	reference	range



• Intersection	of	two	variables	– The	Healthy	Pattern	Continuum	and	the	
Reference	Variance	Score	- is	denoted	by	black	diamond	against	a	
color-coded	gradient	(green,	yellow	and	red)

• The	position	of	the	patient’s	result	against	this	background	provides	an	
At-a-Glance comparison	of	the	patient’s	current	commensal	findings	
against	those	seen	in	healthy	and	diseased	cohorts
– Green	suggests	balanced commensal	health	status

• Represents	95%	of	individuals	in	the	healthy	cohort

– Yellow	suggests	borderline commensal	health	status
– Red	suggests	imbalanced commensal	health	status

Commensal	Balance



Identifies	the	level	of	growth	of	each	measured	bacterial	phyla

• Significantly	lower	total	Relative
Abundance	may	represent
an	imbalance	due	to	low
beneficial	commensal	organisms

• Significantly	higher	total	RA	may
represent	an	imbalance	due	to
microbial	overgrowth

Relative	Abundance



Commensal	and	Biomarker	Clinical	Association	Charts



• Based	on	Genova	Diagnostics	GI	Effects	test-results	database;	the	Commensal	
and	Biomarker	Clinical	Association	charts	were	developed
– Based	on	self-reported	clinical	conditions	(IBS,	IBD,	Metabolic	Syndrome,	Chronic	

Fatigue,	Autoimmune	dysfunction,	Type	2	Diabetes,	High	Blood	Pressure,	and	Mood	
Disorders)

• Differences	between	the	healthy	cohort	and	individuals	with	clinical	
conditions	are	denoted	by	the	arrows	in	the	Clinical	Association	charts

Commensal	and	Biomarker	Clinical	Association	Charts



Commensal	Bacteria	Clinical	Association	Chart

• Features	of	this	chart	include:
– A	complete	list	of	the	24	Commensal	
Bacteria	(PCR)	targets

– A	column	indicating	any	patient	result	
that	is	out	of	reference	range	– either	
high	(H)	or	low	(L)

– Clinical	Associations	for	eight	specific	
disease	states	



Commensal	Bacteria	Clinical	Association	Chart

• Detailed	Commensal	Bacteria	(PCR)	patient	
results	on	a	grid	that	also	contains	the	
details	for	GDX	microbial	clinical	
associations	for	various	health	conditions
– Allows	direct	comparison	of	the	patient’s	

current	commensal	patterns	to	aggregate	GDX	
commensal	patterns	seen	in	both	healthy	and	
unhealthy	

– “apples-to-apples”	comparison	provides	more	
relevant	information	for	results	interpretation	of	
commensal-bacteria	status



Biomarker	Clinical	Association	Chart

• Features	of	this	chart	include:
– A	list	of	16	biomarkers	providing	insight	
into	digestive	insufficiency,	inflammation	
and	gut	microbiome metabolic	activity	

– A	column	indicating	any	patient	result	
that	is	out	of	reference	range	– either	
high	(H)	or	low	(L)

– Clinical	Associations	for	eight	specific	
disease	states	



Biomarker	Clinical	Association	Chart

• Biomarkers	found	to	have	relevant	
associations	with	clinical	conditions	are	
displayed,	along	with	the	patient’s	
results	for	these	biomarkers

• These	associations	are:
– Part	of	an	ongoing	research	program
– Will	most	likely	evolve	over	time	as	data	
accrues	and	is	refined

– Reported	for	informational	and	clinical	
interest	purposes	only	



D
I
G



The	test	results	are	grouped	in
three	main	areas:	 D.



PE-1	is	a	proteolytic	enzyme	exclusively	secreted	by	the	pancreas
– Noninvasive	biomarker	of	exocrine	pancreatic	function
– Reported	according	to	Medical	Decision	Points

Pancreatic	Elastase	1	(PE-1)

PE-1	(µ/g) Interpretation

200	to	>500 Normal	pancreatic	exocrine	function

100	to	199 Mild-to-Moderate	insufficiency

<100 Severe	insufficiency



Pancreatic	Exocrine	Insufficiency	(PEI)

• Pancreatic	exocrine	insufficiency	(PEI)	
is	an	important	cause	of	maldigestion

• Symptoms	in	patients	with	PEI	vary,	
depending	on	the	degree	and	
etiology	of	PEI

• Normal	digestion	requires	adequate	
stimulation	of	pancreatic	secretion,	
sufficient	production	of	digestive	
enzymes	by	pancreatic	acinar	cells,	
and	adequate	mixing	of	pancreatic	
juice	with	ingested	food

• The	pancreatic	juice	plays	a	pivotal	
role	in	the	digestion	and	absorption	
of	nutrients	

Drewes	A.	World	Journal	of	Gastroenterology.	2013;19(42):7258-66.



Products	of	Protein	Breakdown	(Isovalerate,	Valerate and	Isobutyrate)
• Derived	from	bacterial	fermentation	of	protein	in	the	distal	colon
• Normal	protein	digestion	and	absorption	is	relatively	complete	in	the	stomach	and	

small	intestine	
Increased	fecal	Products	of	Protein	Breakdown	may	be	due	to:

• Excessive	delivery	of	protein	to	the	colon,	(ex:	hypochlorhydria)
• Insufficient	pancreatic	proteases
• Excessive	protein	intake
• Increased	colonic	protein	due	to	a	GI	bleed,	excess	mucus,	bacterial	overgrowth

Products	of	Protein	Breakdown



• The	Fecal	Fat	test	is	a	fecal	fat	extraction	method	that	results	in	a	quantitative	value	
• Elevated	fecal	fat	may	indicate	maldigestion,	malabsorption,	or	steatorrhea

– Also	query:	transit	time	and	dietary	intake

Fecal	Fat	(Total)



The	test	results	are	grouped	in
three	main	areas:	 D.	I.



• Neutrophil	mediated	inflammation	in	the	gastrointestinal	tract
– Utilized	for	differentiating	IBS	from	IBD	
– Quantify	the	degree	of	inflammation

Calprotectin

Calprotectin	
(µg/g	stool)

Interpretation Follow	up

≤50 Normal	(no	GI	inflammation) None

50	to	120 Borderline,	suggestive	of	low	grade	
inflammation

Re-evaluate	at	4-6	weeks

>120 Abnormal Determine	source	of	inflammation	and	
repeat	test	as	clinically	indicated

>250 Associated with	high	risk	of	clinical	relapse Adjust therapy	accordingly



FC	seems	to	increase	and	remain	elevated	
before	clinical	or	endoscopic	relapse,	
suggesting	that	it	can	be	used	as	a	
surrogate	marker	for	predicting	and	
identifying	patients	requiring	close	follow-
up	in	clinical	practice.

Molander,	P.	et	al.	Journal	of	Crohns Colitis.	2015;9(1):33-40.

Calprotectin



• Eosinophil	medicated	inflammation	in	the	gastrointestinal	tract
– Associated	with	inflammation	and	tissue	damage

• Clinically,	elevations	in	EPX	indicate	the	presence	of	an	IgE-mediated	
inflammatory	process	
– Common	associations	are	food	allergies,	parasitic	infection,	and	IBD	

Eosinophil	Protein	X



• Produced	across	mucosal	surfaces,	sIgA is	the	first	line	of	defense	in	
protecting	the	gastrointestinal	epithelium	from	enteric	toxins	and	
pathogenic	organisms	

• Provides	information	on	the	competence	of	mucosal	immunity	and	the	
potential	risk	for	epithelial	barrier	dysfunction

Fecal	Secretory	IgA	



The	test	results	are	grouped	in
three	main	areas:	 D.	I.	G.



• Metabolic
– Short	Chain	Fatty	Acids
– Beta	glucuronidase

• Commensal	Bacteria	(PCR)
• Bacteriology	&	Mycology	(culture	and	MALDI-TOF)

– Sensitivities	provided	if	applicable

• Parasitology	(microscopy	and	EIA)
• Pathogens	(culture	and	MALDI-TOF,	add-on	via	EIA)

G/Gastrointestinal	Microbiome



• Short	Chain	Fatty	Acids	(SCFA):	Acetate,	n-Butyrate	and	Propionate	are	produced	by	
anaerobic	bacterial	fermentation	of	indigestible	carbohydrate	(fiber)	
– Important	roles	in	maintaining	colonic	health	and	integrity

• Altered	levels	of	fecal	SCFA	is	an	indicator	of	altered	intestinal	microbial	composition

Short	Chain	Fatty	Acids



• Beta-glucuronidase	is	an	enzyme	induced	by	anaerobic	bacteria
– Many	toxins,	hormones,	and	drugs	are	excreted	from	the	body	after	conjugation	to	a	

glucuronide	molecule.	Beta-glucuronidase	can	uncouple	these	conjugates,	freeing	
these	potential	carcinogens	in	the	bowel	and	promoting	recirculation	of	these	
compounds	through	enterohepatic	pathways

• A	moderate	level	of	Beta-glucuronidase activity	is	preferred	as	activity	
appears	to	be	important	for	normal	enterohepatic	recirculation	of	
endogenous	compounds	and	vitamins

• Limited	human	studies	show	a	relationship	to	colon	cancer	and	hormone-
related	cancers
– Calcium	D-glucarate inhibits	action	of	enzyme

Beta-glucuronidase



24	Commensal	targets	(PCR	technology)

Commensal	Balance	and	Relative	Abundance	
graphics	serve	as	broad	markers	of	gut	health

G/Gastrointestinal	Microbiome



• The	F/B	Ratio	is	a	comparison	of	the	2	largest	phyla
• F/B	Ratio	has	been	associated	with	disruption	of	metabolic	homeostasis

– Type	2	diabetes	
– Non-alcoholic	fatty	liver	disease
– Body	Mass	Index	(BMI)

Firmicutes/Bacteroidetes	Ratio

Tehrani A,	et	al.	Neurogastroenterology &	Motility. 2012;24(4):305-311.
Koliada	A,	et	al.	BMC	Microbiology. 2017;17(1):120-26.



Firmicutes/Bacteroidetes	Ratio

Koliada,	A,	et	al.	BMC	Microbiology.	2017;17:120-26.





• Methodology	is	culture	with	MALDI-TOF	MS	identification
– Vitex – MS	(mass	spectrometry)	is	an	FDA-cleared	platform	for	the	
rapid	identification	of	bacteria	and	yeast	from	isolated	culture	colonies

– Matrix	Assisted	Laser	Desorption	Ionization	Time-Of-Flight	

• MALDI-TOF	examines	patterns	of	proteins	detected	from	
intact	bacteria	and	yeast	isolated	cultures
– Technology	ionizes	chemical	compounds	(a	combination	of	the	culture	
sample	to	be	examined	and	an	assay	matrix)	to	generate	charged	
molecules,	which	provide	a	‘tell-tale’	signature	for	identification

Bacteriology	and	Mycology







G/Gastrointestinal	Microbiome	– Parasitology



Additional	Results



• Zonulin is	a	protein	modulator	of	intestinal	tight	junctions	(cellular	structures	that	
are	critical	for	maintaining	the	integrity	of	the	intestinal	barrier)

• Release	of	zonulin has	been	shown	to	alter	intestinal	barrier	integrity
• When	tight	junctions	open,	the	intestinal	barrier	becomes	permeable	

(intestinal	permeability)
– This	is	important	for	normal	physiologic	function
– Prolonged	release	of	zonulin is	correlated	with	a	dysfunctional	intestinal	barrier	

Zonulin	(add-on)



• Prolonged	compromise	of	intestinal	barrier	
function	(altered	intestinal	permeability)	has	
been	associated	with	a	wide	range	of	
conditions	encompassing	gastrointestinal	as	
well	as	systemic	conditions

• Patients	in	whom	zonulin testing	may	be	most	
useful	include:
– Celiac	Disease	and	other	GI	disorders	

(ex:	non-celiac	gluten	sensitivity,	IBS)
– Cardiometabolic diseases	including	diabetes,	obesity,	

NAFLD,	insulin	resistance,	and	associations	with	
cardiometabolic risk	and	inflammatory	markers

Zonulin	(add-on)

Image	courtesy	of:	http://www.massgeneral.org/children/assets/pdf/cascades_winter2013.pdf



• Identifies	microscopic	amounts	of	blood	in	the	stool
• Hemosure diagnostic	kit	utilizes	immunochemical	technology	(FIT)
• Higher	sensitivity	and	specificity

– No	medication,	supplement,	or	dietary	restrictions
– Specific	to	human	hemoglobin	(monoclonal	and	polyclonal	antibodies)
– One	positive	test	warrants	further	investigation

Fecal	Occult	Blood



• 52	y/o	female	with	bloating	and	excessive	
belching	and	flatulence

• Constipation;	uses	a	laxative	three	times	per	
week	to	achieve	a	bowel	movement

• Cerebellar	ataxia
• Overweight	
• Sedentary	lifestyle
• WNL	thyroid	function
• Eats	a	standard	American	diet;	sugar	cravings	

&	avoids	fiber	(aggravates	symptoms)

Case	Example



• Maldigestion/absorption	of	fats
• Low	dietary	intake	of	meat;	evaluate	protein	consumption
• Low	SCFA;	patient	avoids	fiber	because	it	leads	to	an	increase	in	gas	
and	bloating

• PP	Bacteria	Klebsiella
• Elevated	relative	abundance	compared	to	healthy	cohort

GI	Effects®	Stool	Profile	Overview	&	Considerations

GI	Effects	profile	can	not	identify	SIBO,	however	there	are	
markers	that	can	be	suggestive	in	the	right	patient	population



Rezaie	A,	et.	al.	The	American	Journal	of	Gastroenterology.	2017;112:775-84.

Interpretation	of	breath	testing	results:
• “A	rise	of	≥20 ppm	from	baseline	in	hydrogen	by	90 min	

should	be	considered	a	positive	test	for	SIBO”
• “Two	peaks	on	breath	test	are	not	required	for	the	

diagnosis	of	SIBO”
• “A	level	of	≥10 ppm	be	considered	positive	for	methane	

on	a	breath	test”





• Botanical	Therapy	for	SIBO	and	PPs:	garlic,	goldenseal	(berberine),	and	
oregano	x	4	weeks

• Iberogast,	a	prokinetic,	was	recommended
• Magnesium	and	exercise	to	assist	with	regularity
• Recommended	increasing	water	intake	to	at	least	1-2	L	daily
• While	fiber	is	important	for	constipation,	it	was	avoided	initially	to	

address	SIBO
• Encouraged	increasing	plant-based	foods,	healthy	fats,	and	moderate	amount	

of	clean	and	lean	meats
• Probiotics	4	hours	away	from	botanical	therapy

Treatment



• 61	y/o	female	with	IBS	diagnosis
• History	of	bowel	obstruction
• Bloating	and	alternating	stools

Case	Example	#2



Commensal	and	Biomarker	Clinical	Association	Findings	Charts









Website	Image:	www.cdc.gov



• Parasite	Treatment	- Alinia BID	x	7	days
– Retest	in	6	weeks

• Botanicals:	Oil	of	oregano,	horse	chestnut,	
and	berberine x	4	weeks

• Probiotics	4	hours	away	from	therapy
• Decrease	sugar,	yeasted	and	molded	foods
• Insoluble	fiber	and	encourage	food	prebiotics	
(onion,	garlic,	artichoke,	etc…)

Treatment



Questions?

Explore

WWW.GDX.NET	
for	more	information	and	

educational	resources,	including…	

LEARNGDX	– Brief	video	modules
LIVEGDX – Previous	webinar	recordings

GI	University – Focused	learning	modules
Conferences	– Schedule	of	events	we	attend
Test	Menu – Detailed	test	profile	information

________

MYGDX – Order	materials	and	get	results

Lahnor	Powell,	ND,	MPH
Moderator

Michelle	Maddux,	ND
Presenter



US	Client	Services:		800-522-4762
UK	Client	Services:	020-8336-7750

Please	schedule	a	complimentary	appointment	with	one	
of	our	Medical	Education	Specialists	for	questions	related	to:
– Diagnostic	profiles	featured	in	this	webinar
– How	Genova’s	profiles	might	support	patients	in	your	clinical	practice
– Review	a	profile	that	has	already	been	completed	on	one	of	your	patients

We	look	forward	to	hearing	from	you!

Additional	Questions?	



January	24,	2018	– Susan	Blum,	MD,	MPH	Presents:	

Arthritis:	Taming	the	Flame	by	
Treating	Oxidative	Stress
Register	for	upcoming	LIVE GDX	Webinars	online	at	WWW.GDX.NET

Upcoming	LIVEGDX	Webinar	Topics

The	views	and	opinions	expressed	herein	are	solely	those	of	the	presenter	and	do	not	
necessarily	represent	those	of	Genova	Diagnostics.	Thus,	Genova	Diagnostics	does	not	accept	
liability	for	consequences	of	any	actions	taken	on	the	basis	of	the	information	provided.
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