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Core Gl Functions

Digestion
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Gut Microbiome

— Infection

— Dysbiosis
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— Metabolite Imbalance
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Functional Imbalance Scores

Therapeutic Support Options

Key @ Low Need for Suppnrt

Need for Need for
Digestive Support Inflammation Modulation

MALDIGESTION

5

Pancreatic Elastase

Products of Protein
Breakdown

Fecal Fats

« Digestive Enzymes

+ Betaine HCI

« Bile Salts

« Apple Cider Vinegar
* Mindful Eating Habits
» Digestive Bitters

v
®
®

Functional Imbalance Scores

INFLAMMATION

Calprotectin
Eosinophil Protein X
Secretory IgA
Occult Blocd

L NN

« Elimination Diet’ Food
Sensitivity Testing

« Mucosa Support: Slippery
Elm, Althea, Aloe, DGL, etc.

« Zinc Carnosine

* L-Glutaming

« Cuercetin

« Turmeric

« Omega-3's

« 5| Referral (If Calpro is
Elevated)

—
Need for

: Optional Need for Support m : Moderate Need for Support

Microbiome Support

DYSBIOSIS

lAD/Methane Score
PP Bacteria/Yeast
Reference Variance
Total Abundance

+ Pre-/Probiotics

* Increase Dietary Fiber
Intake

« Consider SIBO Testing

* Increase Resistant
Starches

+ Increase Fermented
Foods

« Meal Timing

> b b

METABOLIC IMBALANCE

Total SCFA's ®
n-Butyrate Conc. ®
SCFA (%) L ]
Beta-glucuronidase @

* Pre-/Probiotics

* Increased Dietary Fiber
Intake

* Increase Resistant
Starches

+ increase Fermented
Foods

« Calcium D-Glucarate
(for high
beta-glucuronidase)

Need for
Prebiotic Support

Need for
Antimicroblal Support

INFECTION

Parasitic Infection
PP Bacteria/Yeast
Total Abundance
Pathogenic Bacteria

« Antibiotics
(if warranted)

« Antimicrobial Herbal
Therapy

+ Antiparasitic Herbal
Therapy (if warranted)

« Saccharomyces
bowlardif

L—




Gl Effects Comprehensive Profile
Microbiome Analysis
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Microbiome = HOT TOPIC!




Microbiomix

A more complete
picture

Adding Microbiomix to the Gl Effects
offers a more complete picture of
overall gut health. Microbiomix
complements the information provided
on the Gl Effects. This additional
information may reveal treatable

abnormalities that are not seen on Gl
Effects.

Microbiomix
Improving gut health




Commensal Bacteria?

AMehouiENogy. DA

Gastrointestinal Microbiome (PCR)

Commensal Bacteria (PCR) Resutt | i | zﬁ'“ll'“%'i'“'il”“‘ii‘h | st | |Retorence ange
—— s e — b e Clinicians often struggle with
— SR b what to do with DNA PCR
e — T analysis of commensal bacteria
%Eﬂ:m i — e Historical limitations
T— S e — Methodologies differ in literature
N e | — Discrepant results in publications
0 Y DA — Unknown clinical importance of
e -— individual bacteria
— R D — Limited research into bacterial
[rr— DL ey | <2087 patterns




Genova’s Al-Supported Data Analysis

* Genova has profiled thousands of Gl Effects commensal bacteria results

e 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



A Novel Approach to Microbiome Analysis

1. Abundance

2. Pattern

3. Balance

Patient: SAMPLE PATENT Page 2

Commensal Microbiome Analysis

Commensal Abundance

-30% -10% +10% +30%
Patient Total C: | Abund | | | Healthy Cohort
— —_—p

Potential Microbiome Deficiency  100% Potential Microbiome Cvergrowth
Total C: The total a isa total of the reported commensal bacteria compared to a
haalthy cohort. Low levals of commansal bactenia ane often observed atter antimicrobial therapy, or in diets lacking hibar and/or
prebiotic-rich foods and may indicate the need for mi support, C , higher total a may indicate
potential bacteria or probiotic

Dysbiosis Patterns

¥ Dysbioala Pafteme; Gerova's dats arslysis
Inflammation-Associated Dysbiosis (IAD) S0 | has led 10 the devesopment of unique dysbiasis.
patterns, related to key physiologic disruptions,

Hl“h such as immunosuppresion and infammation.

% These patierms may represent dyshiobc
Methana Dysbiosis Score | B it ont i
L Please see Genova's published Werature for
High mare details: hitpsyirdeu. be/bRhev

Zone 1: The commensal profile in this zone

does nol align with profiles associated with

intestinal inflammation orimmunosuppression,
16 inflammatory biomarkess are present, other
causes need to be excluded, such as infection,
food allergy, or mare senious pathalogy.

= Zone 2; This patiem of bactenia is associated
5 with impaired intestinal bamer funcion (low
'E T You facal sigh and EPX). Pafients in fhis zone have
8 g higher rates of opponunistic infecions (e.g.
s 2 5 Zone 2 Tt 5 Blastocysts sap & Dientamoaba fragiis) as
Sc well as fecal fat malabsorpsion. Commensal
[T = abundance is higher in this group suggesting
e § potertial bacterial overgrowth
E Zone 3; Patients in this zone may have mare
£ infammation comparad ta these in zone 4.
- However, commensal abundance is usually
Zone 1 Zoetl higher making use of anlimicrobial therapy
relatively safer, Patients in this zane may have
30 110 higher rates of pathogenic infections.
Inflammation Zona & This commensal profie is associsted
(14D Soore) with incre ased inlestinal inflammation, IBD

patients are mare likely 1o have this pattem of
bacteria, Commensal abundance is lower in this
zone: therelore, antibiotic use for Gl potential
patogens should be used with caufion. In
addition to standard treatment for intestinal

of the gut

profile is encouraged,

© Goroa Diagroaties - Robaet M. Davidl, Fh. Lab Director - CLA Lic: 41100255340 - Machoars Lic. ¥34-84 75 - Geor i Lab Lic. Coxte HOST-007
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Commensal Microbiome Analys

Commensal Balance

N

Balanced|| Represents 95% of healhy individuals
Borderine  Represents 5% of healthy individuals
IRESEEI Represents 0% of unhealthy individuals

*A progressive ranking scale based on a Genova proprietary
elgorithm that differentiates healthy and unhealthy
commensal patterns.

**The total number of commensal bacteria (gPCR) that are
out of balance for this individual on a scale of 0 fo =12,

Healthy-Pattern Continuum®

Reference Variance Score**

Relative Commensal Abundance

-50% -25% +25%
Healthy Cohort

. Increase in spp. and Ok spp. seen in animal-based
Bactaroidates Phylum --- | diets; Prevoiellz increased with plant-based diet
") Cantains many butyrate-producers; most species responsive to
Fimioues Phym [N SN M| plnt basdets by
" N Bifidobacterim s i sed with plant-based diets; Coffinsella
Actinobacteri Phyiur [N s s ot

may be proinflammatory, and is elevated with a Western-diet
Proteobactera Phytum [N I

Somea spacies may be proinflammatary; E. coff consumes simple
e
Euryarchaeota Phylum NR

sugars and is lower in individuals on plant-based diets
smithil is iated with methane
production and with diets high in carbohydrates

. b Certain £ im spp. may be yand
Fusobacteria Phylum -m- incraased on low fiber, high fat diets

Alkermansia spp. is involved in gut membrane integrity and
may be increased with polyphenots and prebiotics

Verrucomicrobia Phylum

Relative Abund The relative abund compares the quantity of each of 7 major bacterial phyla to a healthy cohort. This can
indicate broader variances in the patient's gut microbiome profile. Certain interventions may promote or limit individual phyla when clinically
appropriate. Please refer to Genova's Stool Testing Support Guide for more informatien on modulation of commensal bacteria through diet &
nutrient interventions. ***Approximately 70% of the healthy cohort had below ble lavels of Methanobrevib, st
Appraximately 90% of the healthy cohort had below d ble levels of Fusob ium spp.

Physician Notes/Recommendations




Total Commensal Abundance

* 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

Commensal Abundance

-30% -10% | ' +10% +30%
Patient Total Commensal Abundance ;lm

<

Potential Microbiome Deficiency 100% Potential Microbiome Dvergmwthh

Total Commensal Abundance: The total commensal abundance is a sum-total of the commensal bacteria compared to a healthy cohort.
Low levels of commensal bacteria may indicate need for microbiome support, whereas higher levels may indicate potential overgrowth.



Dysbiosis Patterns Dysbiosis Patterns
46
Inflammation-Associated Dysbiosis {mm_'u;_
. Low High
* Novel biomarkers 5
.
— Unique to Genova’s Gl Effects Methane Dysbiosie Score H
— Based on internal data analysis of commensal
patterns
16
* Inflammation-Associated Dysbiosis Score _
— An indicator of a dysbiotic pattern associated § 'g
with Gl inflammation Efg 5
* Methane Dysbiosis Score £
— An indicator of a dysbiotic pattern associated
with methane production 60 110
Inflammation
{lAD Score)




Inflammation-Associated Dysbiosis Score (IAD)

Gastroin
QUINTILE
Commensal Bacteria (PCR) Result | 42t | 2nd N‘i‘
I T T

crg o

Bactarides-Frevoiels group 24E8 -

» Specific dysbiosis pattern that is associated

with inflammation

e Correlated with inflammatory biomarkers
— Calprotectin
— Eosinophil Protein X
— Secretory IgA

e Algorithm-derived from commensal
bacteria analysis

29
Inflammation-Assoclated Dysbiosis (IAD) _' 80

E A Low




IAD Score T |
https:fdol.org/10.1007/510620-01 9-05828-8
ORIGINALA™T ™7 o
150 -I l

Developn
Dysbiosis E
* Published article on 2 separate studies 1

3
IAD score

— Study 1: Using Genova Database (n="~7000) -

Background G
clinical practic

— Study 2: UCLA Medical Center (n=161) il |

from a stool te
biomarkers in
proicin X, and| a
for association
scone was evalo

Fecal calprotectin (uglg) g
g
S

9]
=}

* Demonstrated that IAD score correlated with oo

inflammatory biomarkers ——

Keywords Mic

Fecal EPX (ug/g)

Introductio | b
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Methane Dysbiosis Score

[ ]
[ ]
[ ]
[ ]
DIAGNO

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 Gl
tract

Methane Dysbiosis Score

Patient: SAMPLE PATIENT ID: Page 2

2200 Gl Effects™ Comprehensive Profile - Stool

ddoitodalogy: GEAMS, Autamaiod Charni-i: Eid Result
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Gl Methanogenesis

 Methane is produced in the Gl tract through the
consumption of hydrogen produced from other
bacteria

— The predominant methanogen in the Gl tract is
Methanobrevibacter smithii

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

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

p——

T

CLINICAL GUIDELINES

ACG Clinical Guideline: Small Intestinal

Bacterial Overgrowth

Mark Fimentel, MD, FRCP{C), FACG!, Richard J. Saad, MD, FACG?, Milli D. Long, MD, MPH, FACG (GRADE Methodologist? and

Satish 5. C. Rao, MD, PhD, FRCF, FACG?

Small intestinal bacterial overgrowth is defined as the presence of excessive numbers of bacteria in the small bowel,
causing gastrointestinal symptoms. This guideline statement evaluates criteria for diagnosis, defines the optimal
methods for diagnostic testing, and summarizes treatment options for small intestinal bacterial cvergrowth. This
guideline provides an evidence-based evaluationof the literature through the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) process. In instances where the avail able evidence was not appropriate for

a formal GRADE recommendation, key concepts were developed using expert consensus.

A | Gariroen terol H30115:185- 178, hitpsd/dai_ong/10,

INTRODUCTION

Senall intestinal bac terial overgrowth (SIBOY) has been recognized
as a madical phenomenan for many decades. Although its defini-
tion has been debated, the principle concept is that the normal
small bowel has lower levels of microbial colonization compared
with the colon and this normal balance is d@gnificantly altered in
SIBO. SIBO is defined as the presence of excessive numbers of
bacteriain the soall bowel causing gastrointestinal (GI) symptoms.
These bacteria are usnally colforms, which are typically found in
the colon and indude predominantly G rm-negative aerobic and
anaerobic species that & ment carbohydrates producing gas (1).

Since the late 1990z, there has been a resurgence in SIBO
resgarch which has been further enhanced by the increasing
knowledge of the gut microbiome and its rales in human health
and disease (2). These include a series of articles linking SIBO to
diseases such as iritable bowel syndrome (IBS) (34), in-
fammatory bowel disease (IBDY) (5), systemic scdlerosis (6), mo-
tility  disorders  (7,8), cwhosis (9), fatty lwer (10),
postgastrectomy syndrome (11), and a variety of other con-
ditions Although these findings are impartant, a recent con-
sensus document identified a number of strengthe and
weaknesses in the published work in this area (12). As such, an
effort has been underway to re-evaluate the criteria for the di-
agnosis of SIBO and define the optimal methods for diagnostic
testing to identify this condition Furthermore, treatment for
SIBO has been largely empirical, has not undergone the scruting
of sponsored dinical trials, and requires appraisal In this
guideline, we provide an evidence-based evaluation of the liter-
ature and assess the current unmet needs in SIBO research.

The guideline i structured in sections, each with recom-
mendations, key concepts, and summaries of the evidence. Each
recommendation statement has an associated assesament of the
quality of evidence and strength of recommendation based onthe

blidsed online [anuary ¥, 300

Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) process. The GRADE system was used to
evaluate the quality of supporting evidence (13). A “strong”
recommendation is made when the benefits deady outweigh the
negatives and/or the result of no action. “Conditional” is used
when some uncertainty remainsabout the balance of benefits and
potential harms The quality of the evidence is graded from high
tolow. “High" quality evidence indicates that further research is
unlikely to change the anthors’ confidence in the estimate of
effect, and that weare very confident that the true effect lies dose
tothat of the estimate of the eflect. “Moderate” qualityevidence is
associated with moderate confidence in the effect egtimate, al-
though further research would be likely to havean impact onthe
confidence of the estimate, whereas “low™ quality evidence indi-
cates that further stud y would likel y have an im portant impact on
the confidence in the estimate of the effect and would likely
change the estimate. “Very low” quality evidence indicates very
little confidence in the effect estimate, and that the true effect iz
likely tor be substantially different than the estimate of effect.

Key concepts are statements that are not amenable to the
GRADE process either becanse of the structuse of the statement
or because of the available evidence In some instances, key
concepts are based on extrapolation of evidence and/or expert
opinion. Tables | and 2 summarize the recommendations and key
concepts, respectively, in this guideline.

DEFINITION OF SIBO

SIBOcan be most indusively defined as a dinical syndrome of GI
symptoms caused by the presence of excessive numbers of bac-
teria within the small intestine (potential thresholdsare discussed
below). This definition implies that there must be a measurable
and excesive bacterial burden within the small bowel, and that
this microbial overgrowth has resulted in specific GI signsand/or

Mecdically Associsted Science and Technoiogy (MAST) Prgremn, Cadars-Sina Medical Certer, Los Angsles, Calformia, USA; "M tigan Medicine, Lnhersty ol
Michigan, Amn Acbor, Michigan, USA,; “Division of Gasrosnteraibigy and Hepatoiogy, Liniversly of Mo Carolina, Chage |Hll, Nodh Caroling, USA; *Division of
(Gasroen feroib gy Hepatology, Augusta Universly, Augusia, Geongia, USA. Cormspondence: Mk Pimentel, MD, FRCPD, FACG. Enall: pimerfeimi@cshs og.

Received February 13, 2019; sccepled Nowember 12, 2013
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Dysbiosis Pattern Zones

Immune Suppression

(Methane Score)

16

n

Zone 1

Inflammation
(IAD Score)

110

Dysbiosis Patterns; Genova's data analysis
has led o the development of unigue dyshiosis

patterns, related to key physiolagic disruptions,
such as immunosuppression and inflammation.
These patterns may represant dyshiotic
changes that could pose clinical significance.
Please sea Genova's published literature for
mora details: hitps2irdcu. ba/bRhzy

Zona 1: The commansal profile in this zone
doas not align with profiles associated with
intestinal inflammation or iImmunosuppression. If
inflammatory biomarkers are prasent, othar
cauvses nead to be axcluded, such as infection,
food allergy, of mone sarious pathology.
2ona 4: This commensal profile is associated
with increased intestinal inflammation. [BD
patients are marne likely to have this pattern of
bactera. Commensal abundance is lower in this
zone, therefore, antibiotic use for Gl potential
pathogens should be used with caution. In
addition to standard treatment for intestinal
inflarmmation, modulation of the commeansal gut

profile is encouraged.

higher rates of pathegenic infections.

Zona 4: This commensal profile is associated
with increased intestinal inflammation. IBD
patients are more likely to have this pattem of
bacteria. Commensal abundance is kower in this
zone, therefore, antibiotic use for Gl potential
pathogens should be used with caution. In
addition to standard treatment for intestinal
inflammation, maodulation of the commensal gut
profile is encouraged.



Commensal Balance

* 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

Healthy-Pattern Continuum®

|
0

DIAGNOSTICYS
7 oceeee

Bl

Reference Variance Score**

10

12

Relative Commensal Abundance
=-50% -2

5% +25%
Healthy Cohort

Bacteroidetes Phylum NN NN I

Increase in Bacferoides spp. and Odombacier spp. seen in animal-based
diets; Previoiedls increased with plant-based diet

Firmicutes Phylum

Caontains many butyrate-producers; most species responsive to
plant-based diets: Faescatibacienum spp. is anti-inflammatory

Actinobacteria Phylum [N

Bifidobacterwm is increased with plant-based diets; Cofinsals
may be proinflammatory, and is elevated with a Western-diet

Proteobacteria Phylum [N I

Some species may be proinflammatary; £ coff consumes simple
sugars and is lower in individuals on plant-based diets

Euryarchaeota Phylumm NR

Methanobrevibacier smithy is associated with methane
production and with diets high in carbohydrates

Fusobacteria Phylum | I

Certain Fusobscierium spp. may be proinflammatory and
increased on low fiber, high fat diets

Werrucomicrobia Phylum

Akkermansia spp. is involved in gut membrane integrity and
may be increased with polyphenols and prebiotics

Relative Abundance: The relative abundance compares the quantity of each of 7 major bacterial phyla to a healthy cohort. This can
indicate broader variances in the patient's gut microbiome profile. Certain interventions may promote or limit individual phyla when clinically
appropriate. Please refer to Genova's Stool Testing Support Guide for more infermation on modulation of commensal bacteria through diet &
nutrient interventions. ***Approximately 70% of the healthy cohort had below detectable levels of Methanobrewvibacter smithil
Approximately 90% of the healthy cohort had below detectable levels of Fusobactenium spp.



Commensal Balance Graphic

e 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

Healthy-Pattern Continuum®

Reference Variance Score**

. Balanced | Represents 95% of healthy individuals
Borderine  Represents 5% of healthy individuals
DIRBSEREEE Represents 60% of unhealthy indrviduals




O Irritable bowel syndrome

e Healthy

Differential Distribution Between Healthy and IBS

Cohorts
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O Chronic fatigue

e Healthy

Differential Distribution Between Healthy and Chronic

Fatigue Cohorts
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Differential Distribution Between Healthy and

Autoimmune Cohorts

e Healthy

O Autoimmune disease
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Patient’s Result is Not Dependent on Specific Bacteria

Commensal Balance

" Balanced | Represents 95% of healthy individuals
Borderine  Represents 5% of healthy individuals
DIRBSEREEENY Represents 60% of unhealthy individuals

*& progressive ranking scale based on a Genova proprietary
algorithm that differentiates healthy and unhealthy
commansal pattems.

**The total number of commensal bacteria (gPCR) that are
out of balance for this individual on a scale of 0 to >12.

Healthy-Pattern Continuum®




Relative Commensal Abundance

Patient Results Clinical Commentary
-50% -25% +28%
Healthy Ophort
. Increase in Sacteroides spp. and Odorbacter spp. s2en in animal-based
Bacteroidetes F’hyium -- \ diats: Prevorala increased with plant-based diat
Firmi Bh ‘ Contains many butyrate-producers: most Species responsive o
irmicutes yium plant-based diels; Fascatbacterumzpp. is anti-inflammatory
: : Bifidobactariuvm is increased with plant-based diets; Colinsels
Actinobacteria F’hylum -- may be proinflammatory, and is elevated with a Western-diet
. Some species may be proinflammatory; £ colf consumes simple
Proteobacteria Fh:’rlum -- sugars and iz lower in individuals on plant-based diels
c h Bhyl ThE Methanobrevibacter st s associated with mathane
uryarchaeota Fhylum NR production and with diets high in carbohydrates
) ThE Canain Fusohactarum spp. may be proinflammatory and
Fusobacteria F'hylum -m increased on low fiber, high fat diats
v icrobia Phyl Akkarmansia spp. is involved in gut membrane integrity and
Cucomicronia yium may be increased wilh polyphenols and prebiotics

Relative Abundance: The relative abundance compares the quantity of each of T major bacterial phyla to a healthy cohort. This can
indicate broader variances in the patient's gut microbiome profile. Certain interventions may promote or limit individual phyla when clinically
appropriate. Please refer to Genova's Stool Testing Support Guide for more information on modulation of commensal bacteria through diet &
nutrient interventions. ***Approximately 70% of the healthy cohort had below detectable levels of Methanobrevibacter smithi.

A Approximately 90% of the healthy cohort had below detectable levels of Fusobacferium spp.



Microbiome Synthesis Recap

Commensal Abundance

1. Abundance

2. Pattern

3. Balance

-~ Py

Patlent Total Dysbiosis Patterns

e +30%

Meed for

Microblome Support

wwn  Inflammation-/

Methane Dysb

Immune Suppression
(Methane Score)

Commensal Balance

Balanced Represents 95% of]
Barderine Represents 5% of H

IR oesens 60% o

*A progressive ranking scale based
algorithm that differentiates healthy g
commensal pattems.

**The total number of commensal baj
out of balance for this individual on aj
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Reference Variance Score**
Relative Commensal Abundance
-50% -25% +26%
Healthy Cohort

Bacteroidetes Phylum ---

Increasa in Sacteroides spp. and Odoribacter spf
diats; Prevoteils increas

Firmicutes Phylum

Cantains many butyrate-producers; moyg
plant-based diets; Fascalbacterium

Actinobacteria Phylum | I

Bifidobacterium is increased with plant)
may be preinflammatary, and is alevd

Proteobacteria Phylum | I I

Some species may be proinflammatory; 4
sugars and is lower in individyl

Euryarchaeota Phylu m NR

Methanobrevibacter smithil is 3
production and with die

Fusobacteria Phylum " -m-

Certain Fusobactarium spp. may]
increased o

Verrucomicrobia Phylum

Relative Abundance: The relative abundance compares the quantity of each of 7 major bacterial phyla to a healthy coho
indicate broader variances in the patient’s gut microbiome profile. Certain interventions may promote or limit individual phyl
appropriate. Please refer to Genova's Stool Testing Support Guide for more information on modulation of commensal bacteria through diet &
nutrient interventions. ***Approximately 70% of the healthy cohort had below detectable levels of Methanobrevibacter smithi.

Approximately 90% of the healthy cohort had below detectable levels of Fusobscterium spp.

Akkermansia spp. is involved in gut]
may be increased with poll

DYSBIOSIS

|AD/Methane Score
PP BacteriaYeast
Reference Variance
Total Abundance

> b

* Pre-iProbictics

* Increase Dietary Fiber
Intake

« Consider SIBO Testing

* Increase Resistant
Starches

+ Increase Fermented
Foods

* Meal Timing




Commensal Bacteria

Gastrointestinal Microbiome (PCR)

CGUINTILE DISTRIBUTION
Commensal Bacteria (PCR) Result | 1= | 2w ] 3ed li am | s | |Reference Rangs
Cfligsmd T T T T 1 CFLy siedd
Bactergidetes Phylum
Baclertites uailormis 8.0ET : * ‘ i | ==0sE8 ° d t t M b M t h M
RN— O — | <eoes Used to create microbiome syntnesis
Barmesiels s00. 2.0EB E 3 p—— | 3.0EB-29E8
R cer v | cocer pages 2-3
Prevoteds spp. 3.0E8 ¥ - ¥ + - | 6.6ET-3.2E9
Firmicutes Phylum
ABSAOTLNGLE COMOMInES MAassienss =DL F — i | ==2.0E7
Butynivbipn crossofis =0L ! + ' I " > 1 <=3 3ET
Clastrichi Sop. I0E4 + i | ==1.5ET
. . . . . .
R o e * |ndividual bacteria have unique clinical
Faecalbacienism prausniisf 6.3ET - i | 1.1E6-1.1ER
. . .
T oo S associations and importance to Gl
Pesupliaverntracior sop. 4 2E8 * i | 1.2E4-25ET p
Rosaiuns spp. 9.2E8 * { | 36E5-4.6E8 h I h
RUMEIOCOCCLS Brrm =DL + i ~ | ==1.5E8 e a t
Visiliiels So0. o9.7E4 + { | ==4.1EB
Actinabacteria Phylum
Bifitabacionot Spe. 1.8E8 + : - i | 46E5-26E8
Bifidatactenum fangum Subsp. ngum =DL * i | ==1.2EB
Colfinsels serof@oens 6.4E8 f +— t t i | ==1.2E8
Desiilfovitiio piger =DL f + + + +* i | ==5.4E7
Eschenchiad colf 5.4E8 ¥ ' > i | ==T.5EB
Oxalobacter fammigenes =DL - - +* - i | ==1.1ET
Euryarchasota Phylum
Methanobrevidacter smihi =DL + —4 i | ==2.0E7
Fusobacteria Phylum
FLisobacleniom Sgp. <DL - - } —=+— | <=1.2EB
ARKSITHASS Fuchiphis 22EB - — >=3 5E3

Thee gray-shaded portion of a quintie reporting bar nepresents the proportion of the reference population with results below detection kmit.

Commensal resuits and reference range vakues are dispiayed in a computer version of scensific notation, where the capital letier “E” indicates. the exponent
value (eg., 7.3EE squates to 7.3 & 10° or 7,300,000).

The methodaiogy for the PCR Commensal Bacteria has been updated fo oPCR. The refenence ranges have been updated accordingly.

A The names of some of the bactera have been updaied as a result of laxonomy changes and method impeovemends.

© Chemsawa Dingrestios - A. L Pesce-Brewer, B0, INABMLD, Lsh Dircctre - CLIA Lic. s340088857 | - Badicars Lic #34-R475
200213



Commensal Bacteria

Gastrointestinal Microbiome (PCR)

QUINTILE DISTRIEUTION
Commensal Bacteria (PCR) Rosult | st | ond | ad | @ | sn | [Reterence Range
e | T T T GFUg siool
Bactsroides uniformis 8.0ET + 1| ==0.5E8
Phocasicola vulgatis <DL . ; ; : - i | <=8.3E8
Barnasiella spp. 20E8 3.0E6-2.9EB
Odoribacter spp. 22ET <=0 5ET
Prevotells spp. 3.9EB + — | B.6ET-3.3E8

Protecbacteria Phylum

Dasulfovibro piger <0l k t t t

Escherichia colf 5 4EB I } } } } -
Oalpbacter formigenes =0 i | } * b
Pseudofiavonifractor sop. 42E6 F f t t + =5 | 1.3E4-23ET
Rosebunia spp. 5.8E6 - +* + i + 4 | 3.6E6-4.6E8
Ruminococcus bromii <DL ‘ . ! v 4 | <=15E8
Vaillaneliz spp. 9.7E4 [ ' P - ; i | ==4.1E8
Bifidobacterium spp. 1.8E6 R + - - | | 46E5-26E8
Bifidabactenium iongum subsp. fongurm <DL <=13EB
Collinsella aerofaciens 6.4EB B e i ; i | ==13E8
Desulfovibrio piger <DL - - - + + i | <=54ET
Escherichia coll 54E6 F t + t +—a— | <==7.5E6
Oralobacter farmigenss <DL ‘ + + — | =1.1€7
Mathanobrevibactar smithi <DL <=2 0ET
Fuscbacterium spp. <DL ; t + + % | =18E5
Akkermansia mucinphils 22E8 - >=8 SE3

The gray-shaded partion of & uirilile eporting bar epresents the proportion of the reference population Wil resulls below detection kit

Commensal resulls and reference range values are dispiayed in & computer version of scientfic notation, where the capital letisr “E” indicates the exponent
value (&g, 7 IE6 equates 1 7.3 x 10° o 7,300,000}

The methadelogy for the PCR Commensal Bactena has been updated 1o qPCR. The referencs ranges have been updated acoondingly

The names of some of the bacteria have been updated as a resul of taxonomy changes and method improvements.

<=5 4ET
<=7 5EB
==11ET

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 10°or
7,300,000



B Commensal Bacteria S

The most current, literature-based information on human studies related to increased
or decreased levels of the commensal bacteria is summarized in the following chart.
Note that the findings in the literature may not be consistent with Genova's findings
due to different methodologies, thus treatment efficacy may vary. Most therapeutic
interventions do not work in isolation, meaning they do not exclusively only target
that one organism. Genova has not conducted outcome studies on the impact of

commensal bacteria.”?

certain therapeutics on the microbiome markers. Clinician discretion is advised for
appropriateness of therapeutics.

* Under certain conditions, environmental factors may influence specific commensals
to become pathobionts. Pathobionts are distinguished from true infectious agents;
they are potential pathogens under certain conditions. It is unknown whether

these organisms play a causative role in disease or are a consequence of a disease
state. Literature is evolving regarding the definition of a pathobiont and the role of

Organism

Description

Increased Levels

Decreased Levels

Bactesaides-Prevatefia group

Bacteroides historically included multiple taxanomic groups induding
Prevotella and others. Mew dassification has separated them into
Bocterpides, Prevotetia, and other groups, however it is challenging to
separate many of the species. For this reason, the Bacteroides-
Prevotela group includes mainly Sacteroides and some Prevotelia

Displays flexibility to adapt to many environmental
conditions/diets

Bocteroidis congist of bile-tolerant organisms and has the capability of
utilizing polysaccharides and muins.™

Produces beta glucuronidase,' secondary bile acids," acetate,
propionate,'™" products of protein breakdown,” and is Invalved in
vitamin metabolism’

Associated with reduced bacterial gene richness'®

Along with Methanobrevibacter smithi, certain Jostrigfum and
Bacteroides spp. can produce methane gas.*

Generally associated with industrialized populations consuming a
Westemn diet'

Bacteroides growth in culture and propionate foemation is favored at a
close-to-neutral pH of 6.5, in contrast to butyrate-producing
Faecalibacterium prausaitzil and Roseburia spp., which are favored ata
lower pH of 5.5.9

Pathabiont® some species

A Bacteroides-dominated micrabiome is positively correlated with lang-term diets
rich In animal protein and saturated fat.** A small study on 11 healthy valunteers
showed that an animal-based diet increased the abundance of bile-toberant
microorganisms [Alistipes, Bilophila and Bacteroides) and decreased the levels of
Firmicutes that metabolize dietary plant palysaccharides (Raseburia, Fubacteriun
rectale and Ruminecoceus bromi) ¥

Tart cherry jubce may namalize high o low levels.™
Increased in obese adlescents who lost more than 4 kg on a calorie-restricted diet™

Increased in overweight men drinking low glycinin soymilk compared to reqular
soymilk or bovine milk™

Levels of Bacrernides, Faecallbacterium, Odorbarter, and athers enriched after
pomegranate extract consumption in overweight-obese subjects. Serum
endatoxemia marker LBP was reduced ™

Four bacteria are enriched with aspirin use versus na medication and includes
Bacteroides spp., Prevoteaspp., Bamestelia spp. and the family Ruminococaceae.
Furthermare, Bacteraides spp. was seen with other medications induding NSAIDs with
PPls, and NSAIDs with antidepressants and laxatives.™

Cigarette smoking is assodated with increased levels.™

Red wine was pesitively assodated with the relative abundance of Bacteroides in 23
allergic patients,* and in 10 healthy males.

Ahigh beef diet was assodated with increases in Bacteraides fragills, B. vulgatus and
Clostridium spp. in 10 volunteers.”

A ketogenic low-rarbohydrate high-fat diet was assodated with a reduction of
Faecatibacterium and abundance of Bacteroides and Dorag spp. in race walkers.®

Tart cherry julce may normalize high o low levels.”

Reduced with inulin from Jerusalem artichoke o chicory.™
A systematic review of inulin supplementation in humans
showed an increase in Bifidabacterium, and a relative
Increase in Faecalibactertum and Loctobacilivs, and decrease
In relative abundance of Bacreraides *

Lactobocis kefir was given to 20 healthy volunteers for
one manth and after the probiatic was dscontineed fora
manth, Bacteroides, Barmesiela, Costricium, Velloneds and
other species were shgnificantly reduced compared to
baseline samples *!

A study on 250 vegetarian and vegan individuals shawed
lowier counts of Bfidabactenium spp. (vegan), Bocteraides
spp. (vegan) and £ colf (vegan and vegetarian).
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Desulfovibrio piger

* Hydrogen sulfide gas producer,
decreases butyrate

* |ncreased 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

QUINTILE DISTRIEUTION
Commensal Bacteria (PCR) Result | 15t | 2na 3rd Ei am | sth | |Reference Range
CFUg stocd I 1 I I 1 1 CFUlig stool
Bacteroldetes Phylum
Bacteroides uniformis 8.0E7 + 1 | ==9.5E8
Phocaeicola vulgatus <DL * 1 | =<=8.3EB
Barnasiella spp. 2.0E8 | }—a—o | 3.0E6-2.9E8
Odonbacter spp. 22E7 | | = | <=95E7
Prevotalla spp. 3.0EB } * | | 66ET-3.8E9
Firmicutes Phylum
Angerotruncus colifominisimassiliensis <DL + { | <=2.0ET7
Butyrivibrio crossotus <DL + 1 | <=3.3E7
Clostridiem spp. 3.0E4 * i | | ==1.567
Caprococeus eulactus <DL i — | <=1.2E8
Faacalibactarium prausnitzii 6.3E7 +* i | 1.1E6-1.1E9
Lactobacilus sp0. =0L +* i | =<=1.6E8
Peaudofiavonifactor spp. 4 2EB + { | 1.3E4-2.9E7
Rosebuna spp. 9 8E6 + - { | 3.6E5-4.6EB
Ruminococeus bromil <DL + i | <=1.5E8
Vailionalia spp. 9.7E4 - + i | <=4.1EB
Bifidobacterium spp. 1.8E6 * { | 46E5-2.6E8
Bifidobactenium longum subsp. jongum =0L — | ==1.2E8

Collincella aerofaciens 6.4EB + { | ==1.3E8
Desulfovibnio piger =DL f t t + | | <=5.4E
Escherichia col e —— +— | <=75EB
Oalobacter formigenas <DL I 4 4 * } i <=1.1ET
Methanobrevibacter smithi <DL } * — | ==2.0ET
Fusobactanum spp. <DL } —%— | <=1.8E5

0

Akkermansia muciniphita 2.2E8 +—— | >=B.5E3

Kushkevych |, 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.
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Commensal Bacteria (PCR) 33::!& ! st ! nd IILE %'f:,m'j““iﬁ | 5o ! Mr::fu Range
4 g H o
Methanobrevibacter smithii === e
' | * | e ces
* Hydrogen-consuming, methane e — | ccer
gas-producing archaea (not a B SO I
b a Cte ri a ) F.;:ﬂ;m:wzzﬂ 6.3E7 I I e i . | 1.1E.G-1_1E9
* Methane associated with P o — | o0
obesity, prediabetes, S o — |
1 1 | ) |
constipation s e ol | 1es 20t
* Decreased e — 1
— Rifaximin+Neomycin, statins, e e I . | 8
. . . . Oxalobacter formgaies o e | <=1.1ET
probiotics with Lactobacillus and R iR P
Bifidobacterium strains, garlic ——SS—) D
(breath methane levels) e it | e e [

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.

js} Pimentel M, et. al. Dig Dis Sci. 2014;59(6):1278-85.
ceeee Seo M, et.al. PLoS One. 2017;12(9):e0184547.



Akkermansia muciniphila

Obesity / Diabetes ? Akkermansia

. Alcohol muciniphila
Intestinal inflammation
' Q\Q Q
&i\ \g Mucus

* Low levels associated with obesity,

diabetes, inflammation, insulin
resistance, hepatic inflammation, « o

¥ Occludin

gut permeability $o ]
 Mucin degrader, produces acetate

A Occludin
A Claudin 3

and propionate A s \.

(Metabolic endotoxemia

B

Hepatic steatosis
Hepaticinflammation Qﬁi
Insulin resistance

* Improves intestinal barrier
integrity

* May limit toxicity of sulfate-

Inflammation

Type 2 diabetes @
checked

Legend
reducing bacteria A A
° A b . . I p= Tight junction
probiotic supplement Y
Depommier C, et. al. Nat Med. 2019;25(7):1096-1103.
&. Cani P, de Vos WM. Front Microbiol. 2017;8:1765.
2000

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



Akkermansia muciniphila

* |ncreased

— Pomegranate, caloric restriction,
resveratrol, polydextrose, inulin,
sodium butyrate

e Decreased
— Low FODMAP diet

0000

QUINTILE DISTRIEUTION
Commensal Bacteria (PCR) Result | 1 | 2nd 3rd El 4h | sth | |Reference Range
CFUg stacl | | ] ] | 1 CFUiig stool

Bacteroides uriforms 8.0ET t + <=0 5EB
Phocaeicolz vuigalus <DL * : <=8 3EB
Barnasialla spp. 2.0EB b +— | 3.0E6-2.9E8
Odonbacter spp. 22ET ; +* — | ==95ET
Pravolella spp. 39E8 } + | | 6.6ET-3.8E9
Anaerotruncus colihominis/massiliensis =pDL [ : -+ | | ==2.0ET
Butyrivibiio crossotus <0L * <=3 3ET
Cilostridium spp. 3.0E4 * <=1.5ET
Coprococcus emactus <DL +* — | =<=1.2E8
Faecalibacterium prausnitzi 6.3ET * 1.1EB-1.1E9
Lactohacillus sop. <DL [ . - <=1.E6EB
Pssudofiavonifractor spp. 4.2E6 + 1.3E4-2.9E7
Rosaburnia spp. 9.8E6 + 3.6E5-4.6EB
. . <DL i ; * <=1.5E8
Vailloneha spp. 9.7TE4 F + <=4 1E6
Bifidobactenum spp. 1.8EB + i | 4E6E5-2GEB

Bifidobactenium longum subsp. longum <DL +* — | ==1.3E8
Collinselia aerofaciens 6.4EB * <=1.3EB
Docufoibeio piger oL + <=5.4E7
Escherichia coll 5.4E6G + ==7.5E6
Oxalobacter formigenas <DL [ t + <=1.1ET
Methanobravibacter smithi <DL I +* — | <=2.0ET
Fusobaclentim spp. =0l [ » ==1.8E5

Mo _ Laocropla Phylum

Akkarmansia muciniphia 27EB + »>=§.5E3 2

Verhoog S et. al. Nutrients. 2019;11(7):1565.

Zhou K. J Funct Foods. 2017;33:194-201.
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Gastrointestinal Microbiome (Culture)

Human microflora is influenced by environmental factors and the Additional Bacteria
competitive ecosystem of the organisms in the Gl tract. Pathogenic
significance should be based upon clinical symptoms.

Non-Pathogen: Organisms that fall under this category are those that
constitule normal, commenzal flora, or have not been recognized as MNeed for

Microbiolo Leaend eliclogical agents of diseasa.
gy d Potentlal Pathogen: Organisms that fall under this categary are considen Antimicroblal EI.IFPDI't

NG NP PP P patential or opporiunistic pathogens when present in heavy growth.
|:| |:I I:' |:I Pathogen: The organisms that fall under this category have a well- INFECTION
No Growtt Non- Potential Pathogen recognized mechanism of pathogenicity in clinical literature and are
Pathogen Pathogen considered significant regardless of the quantity that appears in the culture
l 1+ | 2+ ] 3+ l 4+ |

Bacteriology (Culture) t . ! . !

Lactobaciliis sop.
Escherichia coll @ Parasitic Infection A
Bifidobactarium (Anaarobic Cultura) 3+ | : | \ 2 | I PP Bacteriaeast A
Total Abundance Fal
Additional Bacterla Pathogenic Bacteria @
Salmonelia spp. + Anfibiotics
Shigeila spp. @ (if warranted)
Cirobacter braaki as | : : « Antimicrobial Herbal
— . . ' . Therapy
lebsielia oxytoca 4 : ' ' . Antiparasitic Herbal
Hafria paralvel 44+ | NP : : : : * I Therapy (if warranted)
Enterococcus faecalis 4+ : : i : 4 I » Saccharomyces
bowlaral

Mycology (Culture) /\
| | ‘ 1 | |

Candida parapsiiosis 24

<



Bl Pathogenic Bacteria & Yeast I

Genus/Organism Description Habitat/Sources of Isolation Pathogenicity Gl Symptoms

Aeromonas Aeromaonas is a facultatively anaerabic, Aeromonads normally inhabit the Aeromonads possess virulence factors, such | Aeromonas has been associated with a wide variety of
Gram-neqgative rod.! aquatic environment, though they have | as enterotoxins, cytotoxins, and human infectious diseases, including gastroenteritis,

Aeromonos hydrophilio been isolated from a variety of foods, hemolysins. They have the ability to adhere | wound infections, septicemia, respiratory infections, and
Aeromaonas species share many such as fish, meat, milk, and vegetables, | toand invade cells, and produce various urinary tract infections.’

Aeromonas covioe biochemical properties with ¥ibrio The foodborne isolations are enzymes that are regarded as pathagenic
species and were jointly classified in the | predominantly A. hydraphifia.' mechanisms.* However, deramonas is most commanly assodated with

Aeromonas veranil Vibrionacene family until genatypic gastrointestinal enteropathy, Symptoms include watery
information provided new insights.’ diarrhea {with a self-limiting course), fever, abdominal

Aeromanas jandaef pain, vomiting, bloody diarrhea, and possible secondary
(P) defydration.”

Aeromonas schubert

Bacitfus anthrocis B. anthracis is a spore-forming, Gram- B, anthracis spores primarily infect Spores are ingested and germinate within - | Glanthrax can present clinically as either intestinal or,
positive bacterium which causes qrazing animals, but humans may be the Gl tract epithelium. 8. anthrocs then less commanly, oropharyngeal infection. The incubation
anthrax.! exposed to anthrax through the uses a towan called anthrolysin to disrupt period is typically 1-6 days.

handling of infected animals and animal | the &l barrier.
In humans, there are three major forms | products or tainted meat consumption.* Intestinal anthrax manifests with ileal or cecal
of anthrax as delineated by the spore ulcerations. lliness beqins with anorexia, nausea,
exposure route: cutaneous, vomiting, and fever; this progresses to severe abdominal
gastrointestinal, and inhalational.* pain, hematemests, melena, andfor rank bload in the
stool.f
(P}

Baciflus ceretis 8. cereus is a Gram-positive, aerobic {or | B cereus is ublquitouws in soil and 8. cereus produces several loxin types: . cereus infectious symploms include gastroenteritis
facultative aerobic), spore-farming, rod- | freshwater environments in all hemalysin, phospholipase, cereulide and vomiting, but the illness is self-limiting and usually
shaped bacterium.’ temperate zones. |t is capable of {emetic toxin], and enterotoxins. lasts less than 24 hours.”

contaminating many food products,
{F'P] including rice, chicken, vegetables, The incubation time averages 12 hours,
spices, and dairy products,” and the duration of signs,/Symptoms is
between 12-24 hours.”




Candida Susceptibility Profile for Azoles*

Number

ol of Isolates Fluconazole Voriconazole
Candida albicans 25561 99 19% 99.51%
Candida parapsilosis 87rv 98 .64% 99.33%
Candida kruseii 3420 0.23% 97.79%
Candida tropicalis 1076 83 .22% 890.57%
Candida glabrata 2898 27 1% 90.9%

Non-absorbed Antifungals

HIGH INHIBITION

Candida parapsilosis LOW INHIBITION
Nystatin

Natural Agents

Candida parapsilosis LOW INHIBITION

HIGH INHIBITION

Berberine

Caprylic Acid

Garlic

Undecylenic Acid

E N Uva-Ursi




Prescriptive Agents

Klebsiella oxytoca

Ampicillin

Amox./Clavulanic Acid

Cephalothin

Ciprofloxacin

Tetracycline

Trimethoprim/Sulfa

Natural Agents

S-DD

T I T 0 0

Klebsiella oxytoca

LOW INHIBITION

Berberine

Oregano

Uwva-Ursi

HIGH INHIBITION




Add-on Pathogenic Bacteria EIA

Add-on Testing

Meifodalogy: E1A

Result Expacted Valua
HpSA - A. pylor Megative Nagative
Campylobactar spp.+ Megative Megative
Cilostridium dificile+ Negative Megative
Shiga toxin £. cole MNegative Megative



H. Pylori indications

able 1. Indications for Diagnosis and Treatment of H. pylori

Established
e Active peptic ulcer discase (gastnic or duodenal ulcer)
¢ Confirmed history of peptic ulcer disease (not previously
treated for H. pylori)
e Gastric MALT lymphoma (low grade)
e After endoscopic resection of early gastric cancer
o Unminvestigated dyspepsia (depending upon H. pvlori
prevalence)
Controversial
Nonulcer dyspepsia
Gastrocsophageal reflux discase
Persons using nonsteroidal antunflammatory drugs
Unexplained iron deficiency anemia
Populations at higher nsk for gastnc cancer

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

KOH Preparation for Yeast

Methododogy: Potassivm Hydroveide (KOH) Preparation for Yeast
Potassium Hydroxide (KOH) Preparation for Yeast
These yeast usually represent the organisms isolated by culture. In the presence of a negative yeast culture, microscopic yeast may reflect

organisms not viable enough to grow in culture. The presence of yeast on KOH prep should be correlated with the patient's symptoms.
However, moderate to many yeast suggests yeast overgrowth.

Result The result is reported as the amount of yveast ssen microscopically:
Rare: 1-2 per slide
KOH Preparation, stool Rare Yeast Present Few: 2-5 per high power field (HPF)

Moderate: 5-10 par HPF
Many: =10 par HPF



GE

Microscopic O&P Results

Microscopic O&P is capable of detecting all described gastrointestinal parasites. The organisms listed in the box represent those
commonly found in microscopic stool analysis. Should an organism be detected that is not included in the list below, it will be reported
in the Additional Results section. For an extensive reference of all potentially detectable organisms, please visit
www.gdx.net/product/gi-effects-comprehensive-stool-test

Nematodes - roundworms
Ancylostoma/Necator (Hookworm)
Ascaris lumbricoides

Capillaria philippinensis
Enterobius vermiculans
Strongyloides stercoralis
Trichunis trichiura

Cestodes - tapeworms
Diphyllobothrium latum
Dipylidium caninum
Hymenolepis diminuta
Hymenolepis nana

Taenia spp.

Trematodes - flukes
Clonorchis/Opisthorchis spp.
Fasciola spp./ Fasciolopsis buski
Heterophyes/Metagonimus
Paragonimus spp.

Schistosoma spp.

Protozoa

Balantidium coli

Blastocystis spp.
Chilomastix mesnili
Cryptosporidium spp.
Cyclospora cayetanensis
Dientamoeba fragilis
Entamoeba coli

Entamoeba histolytica/dispar
Entamoeba hartmanii
Entamoeba polecki
Endolimax nana

Giardia

lodamoeba buetschlii
Cystoisospora spp.
Trichomonads (e.g. Pentatrichomonas)
Additional Findings
White Blood Cells
Charcot-Leyden Crystals

( Other Infectious Findings

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Many Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected

G/Gastrointestinal Microbiome — Parasitology

PCR Parasitology - Protozoa Mathadologies: DA By PR, Next Gansralion Sequancig
Blastocystis spp. 3.90e4 femtograms/microliter C&S stool Detected Not Detected
Cryptosporidium parvum/ominis  <1.76e2 genome coples/microliter C&S stool Not Detected | Not Detected
Cyclospora cayetanensis =2.65e2 genome coples/microliter C&S stool Mot Detected | Not Detected
Dienfamoeba fragilis <1.84e2 genome copies/microliter C&S stool Mot Detected Mot Detected
Entamoeba histolytica <9.64e1 genome copies/microliter C&S stool Mot Detected | Not Detected
Giardia <1.36e1 genome copies/microliter C&S stool Mot Detected MNot Detected
e Rare: 1-2 per slide

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

DIAGNOTSTTCS
S T "seeee



Add-on Macroscopic/Direct Exam for Parasites

Macroscopic/Direct Exam for Parasites

Mathodology: Macroscomic Evaluahion

Mo human parasite detected in sample.

P\ MRP@BOTTLES i —
Xar's BOTTLES
) mr i U m

......



NEMATODES - ROUNDWORMS

B Parasitic Organisms JE

Organism Description Epidemiology/Transmission Pathogenicity Symptoms
Ameylostonma -Necator Hookworms Found in trapical and subtropical Necatar can only be transmitted through penetrationof the | Some are asymptomatic, thowh a heavy burden is
dimates, as well as in areas where skin, whereas Ancylosfoma can be transmitted through the assaciated with anemia, fever, diarrhea, nausea,
Ancylostoma duodenaie Soil-transmitted sanitation and hygiene are poor.' skimand orally, vomiting, rash, and abdaminal pain.”
nematodes
Necator americanus Infection occurs when individuals come Necator attaches to the intestinal mucosa and feeds an host | During the invasion stages, local skin irritation, elevated
into contact with soil containing fecal mucosa and blood.” ridges due to tunneling, and rash lesions are seen.’
(P) matter of infected hosts.”
Ancylostona egqs pass from the host's stool to soil. Larvae Ancylostanma and Necator are associated with iron
can penetrate the skin, enter the lymphatics, and migrate to | deficiency anemia.!
heart and ungs.’
Ascars loniricaltes Soll-ransmitred Common in Sub-5aharan Africa, South Ascaris eqqs attach to the small intestinal mucosa, Larvae Most patients are asympromatic of have only mild
nematode Armerica, Asia, and the Western Pacific. In | migrate via the portal ciroulation into the pulmanary circuil, | abdominal discomfort, nausea, dyspepsia, of loss of
nan-endemic areas, infection occurs in to the alveoli, causing a pneumanitis-like iliness. They are appetite.
Most comman human Immigrants and travelers. coughed up and enter back into the Gl tract, causing
worm infection obstructive symploms.* Complications include obstruction, appendicitis, right
Itis associated with poor personal upyer quadrant pain, and biliary colic.*
(P) Iygiene, crowding, poor sanitation, and
places where human feces are used as Intestinal ascariasis can mimic intestinal obstrction,
fartilizer, bowel infarction, intussusception, and volvulus. Hepatic
and pancreatic ascariasis can mimic biliary colic, acute
Transmission is via the fecal-oral route.* acalculous cholecystitis, hepatic abscess, acute
pancreatitis, and ascending cholangitis, Appendicular
ascariasis can mirmic appendicular colic, appendicitis,
appendicular gangrene. Gastric ascariasis can mimic
pylorkc abstruction.”
Capillaria philippinensts Fish-borme nematodea Although rare in the LS, it s mare Ingested larvae reside In the human small infesting, where Diarrhea, anorexia, malatse, and vomiting.*
common in Asia {Thailand and the the female deposits eggs, which then develap, causing
(P) Philippines* autoinfection and hyperinfection.’ Capilariasis can mimic IBD and other causes of protein
losing enteropathy.*
Infection occurs from eating raw or
undercooked fish containing larvae,
Enterobius vermiculars Pinworm Compared to other intestinal parasites, Eqqs are deposited around the anus by the womm, Some infections are asymptomatic.
the transmission of pinwiorm is limited Autoinfection occurs due to scratching the perineal area,
The most common worm | because Heir egas are unable o survive | then tumb-sucking or nail-biting. Pimeorms reside in the Symptoms may indude itching and irritation. Occasional
infection in children ages | in the environment. The main routes of intestine but can migrate to distant organs.* migration of fhe worm to distant organs can cause
5-100n the US infiection are autoinfiection from eggs or dysuria, vaginal discharge, enurasis, and paritoneal
larvae depasited on the anus, granulomas.*
[P] cantamination from bed sheets, dothing,

door handles, and Inhalation of eggs from

Enterobiasis can mimic hemorrholds and 1B,




Treating Parasites

e Why doesn’t Genova run
sensitivities to parasites?

@ Centers for Disease Control and Prevention Search Q
#l CDC 24/7: Saving Lives, Protecting People™

Parasites - Blastocystis spp. infection

CDC > Parasites Home > Blastocystis spp.

* They’re dead! S

e CDC for conventional Tx
information

* https://www.cdc.gov/dpdx/a

z.html
 PubMed or supplement

companies for natural Rx

Frequently Asked
Questions (FAQs)

Biology

Resources for Health
Professionals

About Our Division

B3 Get Email
Updates

To receive email
updates about this
page, enter your email
address:

Email Address

What's |

Resources for Health Professionals

Print

The clinical significance of Blastocystis spp. is controversial.
Treatment with metronidazole™ at varicus doses has been reported, for example (adults):

* 250 mg to 750 mg metronidazole* orally 3 times daily for 10 days
* 1500 mg metronidazole® orally once daily for 10 days

Note: Lack of response to metronidazole has been noted in some areas (Yakoob et al., Br ) Biomed Sci
2004;61:75).

Treatment with trimethoprim (TMP)*/sulfamethoxazole (SMX)* at various doses has been reported,
for example (adults):

* 6 mg/kg TMP*, 30 mg/kg SMX* once daily for 7 days

* 320mg TMP*, 1600 mg SMX* once daily for 7 days

* 160 mg TMP*, 800 mg SMX* twice daily for 7 days

Treatment with nitazoxanide* has been shown to be effective in clearing organisms and improving
symptems at the following doses:


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

Parasitology — Multiple Methodologies

* 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

e 3-dayor 1-day?

— Organisms can shed at different times, so if a parasite is suspected, order 3-day



Additional Educational Resources

r ‘ a 'effects“

SUPPORT GUIDE
www.GDX.net Nl

e Gl Effects Support Guide and organism charts
* Learning Library video modules

e Test Prep information — supplement/medication
FAQs

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

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



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

| effects

0000

Christine Krall, ND G E N v

Medical Education Specialist| Genova Diagnostics DIAGNOSTICS




> Frontline Gastroenterol. 2023 Feb 9;14(5):371-376. doi: 10.1136/flgastro-2022-102271.
eCollection 2023.

What is the significance of a faecal elastase-1 level
between 200 and 500ug/g?

Alok Mathew 1, Darren Fernandes 2 2, H Jervoise N Andreyev 24

Affiliations + expand

PMID: 37581180 PMCID: PMC10423608 (available on 2024-02-09)
DOI: 10.1136/flgastro-2022-102271

Abstract

Background: Pancreatic exocrine insufficiency is a cause of malabsorption. It is generally diagnosed if
faecal elastase-1 (FE-1) levels are below 200 pg/g. Pancreatic function is assumed to be normal when
faecal elastase levels are =500 pg/g. The significance of faecal elastase levels above 200 ng/g but less
than 500 pg/g is unclear.

Methods: This retrospective study reports the response to treatment in patients who had an FE-1
level between 200 and 500 pg/g.

Results: Of these 82 patients, 28 were offered pancreatic enzyme replacement therapy (PERT). A
clinical response, defined as an improvement in their initial symptoms after commencing PERT, was
seen in 20 patients (71%), 7 with potentially predisposing conditions and 13 with functional diarrhoea.
PERT particularly abolished or improved diarrhoea, steatorrhoea and flatulence.

Conclusion: Clinicians should, therefore, be aware that a trial of PERT given to patients with FE-1
levels between 200 and 500 pg/g may lead to improvement in gastrointestinal symptoms.

Mathew A, Fernandes D, Andreyev H. Frontline Gastroenterol. 2023;14(5):371-376.
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