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Objectives for This Presentation

* |dentify concepts that connect nutritional
assessments and stool testing results

* Provide interpretation and application of
laboratory results

* Discuss strategies helpful for treatment plan
creation

OBJECTIV,
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Microbiome Research Is Becoming the Key to Better Understanding Health and Nutrition.
Hadrich D'.

i+ Author information

Abstract

The human microbiome has emerged as the crucial moderator in the interactions between food and our body. It IS increasingly
recognised that the microbiome can change our mind and health status, or switch on a wide range of diseases including cancer,
cardio-metabolic diseases, allergies, and obesity. The causes of diseases are often only partially understood. However, nutrients,
metabolites, and microbes are II'Iﬂl'EEISII'IQIy I'EQEII'EIEG as Key players even where the EDH‘IDIE‘TE disease mechanisms remain unclear.

promote metagenormcs and to advance our knowledge of microbes. This support started with the catalysmg MetaHIT project that has
produced a catalogue of gut microbes, and has arrived now at the very multi-disciplinary SYSCID action looking at how the microbiome
is driving its resilience potential and our health. Together, these projects involve an investment of more than €498 M. However, in
Horizon 2020, the new EU Health and Food Work Programmes for 2018-2020 go even further by setting new goals to find applications
and to generate more knowledge on the microbiome, nutrition, various hosts of microbes, and their relation to health and disease. The
big vision is to modulate health and diseases via the microbiome and nutrition, while at the same time other factors such as omics,
molecular signatures, and lifestyle are constant. In this way, microbiome and nutrition research is moving from an isolated and
despised offside position to a beacon of hope with a lot of potential and possibilities.
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Case Example #1

e 42 y/o female

* Loose stools x 18 months

* Endoscopy and colonoscopy were unremarkable
* Rapid transit time

e Dry skin with brittle nails

e Stress is moderate-to-high

e Standard American Diet, craves sweets

* Medications: occasional loperamide for diarrhea

ceeee
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Interpretation-at-a-Glance: Developed using Evidence-based

Rules and Weighted Algorithms

* Functional Pillars of Health
— Infection
— Inflammation
— Insufficiency (Digestive)
— Imbalance (Metabolic)
* Global Gut Health Markers
— Based on DNA Commensal findings

— Commensal Balance
— Relative Abundance

2200 Gl Effects™ Comprehensive Profile - Stool

Fecal secretory IgA

COMMENSAL BALANCE

Healthy-Pattern Continuum*

HILGI P GLauvil ALra-Sianiue

INFECTION INFLAMMATION INSUFFICIENCY IMBALANCE

PP Bacteria &

Pancreatic Elastase 1 ¥

4 Your Resait Reference Variance Score**
Balaneed || Represents 85% of heallhy individiats
Bordorine  Ropresents 6% of heatthy indiiuals

ESSRER epresents 60% of unhealty indidusis

PATIENT HEALTHY
RESULTS COHORT

n-Butyrate ¥

Beta-glucuronidase 4

Total SCFA




00000

2200 Gl Effects™ Comprehensive Profile - Stool
Interpretation At-a-Glance

INFECTION INFLAMMATION INSUFFICIENCY IMBALANCE

Fecal secretory IgA Pancreatic Elastase 1 ¥ PP Bacteria &

n-Butyrate ¥
Beta-glucuronidase &

Total SCFA
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Fatanced Represents 5% of healthy individuats B Drotechactaria Phylum
Bordesfine  Reperssents 5% of healthy indivichials: B ctinbactesia Phylum
ISR  Repesents 50% of unhealihy individuals PATIENT HEALTHY
*A progressive ranking scale based an a Genava propristary sigerithm that differertiates healiy and unhealy RESULTS COHORT
commenzal pattems. A

**The tatal number of Commensal Bacteria (PCR) that are out of reference ranges for this individual.



as General Markers of Gut Health

COMMEMNSAL BALANCE

Healthy-Pattern Confinuum®

Reference Vanance Score™
| Balnced | Repressnis % of heattty masatiais
Borderiee Fepresonts (% of heafty moredsals
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Commensal Balance (CB): Healthy-Pattern Continuum & Reference Variance Score

Relative Abundance (RA): Identifies the level of growth of select bacterial phyla

29000
Commensal Balance and Relative Abundance Graphics Serve



The Commensal Balance is a
composite of two measures:

— ‘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

— ‘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
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Biomarker Clinical Association Chart

Interpretation At-a-Glance

 Biomarkers found to have relevant associations

e B o P with clinical conditions are displayed, along
£ S N I 0 R with the patient’s results for these biomarkers
wmmw I 1 bt 4 t ot 4 o

o e These associations are:

Coprococcus eutactus
Faecaltbacterium prausnitzi
Lactobacillus spp.

e e

— Part of an ongoing research program

Psaudofiavenifiactor spp. H
Roseburia spp.

— Will most likely evolve over time as data

— || —
-—
-—
-
==
-
==
-
==
-

e

Ruminococcus spp.

-
==

Vil 390 H 1 1 4 4 + . .
— accrues and is refined
T . DR NN AR — Reported for informational and clinical interest

purposes only




Interpretation At-a-Glance

Interpretation At-a-Glance

----ﬁ

S —

Patlent
Rasults
Commensal Bactaria Out of
. Metabolic  Chronlc | Auto-
immune Refsrance Metabollc | Chronic | Auto- | Type2 |HighBlood| Mood
Pressure | Disorders
| Bacteroides-Provotetia group | 4
Bacieroides vulgatus i ' '
Bamasialia spp.
Odloribacter spp. Products of Protein Breakdown H’
I Prevotelia spp. 4 (Total)
Fecal Fat (Total") t 1 t " t t
i 4
o Trtordo " HEEEEEEE
st wp. Long-Chain Fatty Acids @ i W 4 4
| Coprococcus eutactus 4
Faecalibacterium prausnitzi 4 Chalesterol H 7] 4
Lactobacilius spp.
| Pseudofiavonitiactor spp. 4 Phospholipids 1' f t f f + 1‘
Raseburia spp.
Ruminococeus spp. i‘f Calprotectin ? *
Veillonaila spp. 4 EosInophll Protein X (EPX} L}
Biidobacteriam 5pp. | Fecal secretory IgA H i t t t t t t
| Bifdovacterium iongum . ‘ . Short-Chain Fatty Acids (SCFA) i \
Colinseila aerofaciens ) ) ¥ \) \&) (Total)
n-Butyrate Concentration L )
Desulfovibrio piger
| Escherichia coi " ¥ ‘ A ¥ ¥ n-Butyrate % L
Oalobacter formigenes H 4 | 4 4 Actstats % N "
- [ N B P } N
Pt 5y N i = "
“Information darived from GDX results data comparing a heaithy cohort to various elinioal condition cohorts. The chart above showing & comparison of patient
: 5 il | 3 ' ' ' results to clinclal conditions ks meant for informationsl purposes only; It Is not diagnostic, nor does It imply that the patient has a specific clinical diagnosis or
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Gl Effects™ Comprehensive Profile - Stool
QUINTLE DISTRIBUTION I
Methodology: GGMS, Automated Chemistry, £14 Results ! = ! nd 1 ard T A 1 n { | Reference Range
Digestion and Absorption
100 200
Pancreatic Elastase 1 t 98 L * =200 mcg/g
Products of Frotein Breakdown (Total*) K T r r r ; , :
alarate |sobutyrate, lsovalerate) 25 L b L L L L ! 1.8-9.9 micromollg
26.7 i ' : : * i | 2.2-38.6 mgig
Triglycerides 46 H K t t 1 4 | 0.3-2.8 mglg
Long-Chain Fatty Acids 11.8 F t + t -3 1.2-29.1 mglg
Cholesterol 58 H & } t t 4% | 0.4-4.8mglg
Phospholipids 4.5 = } t = 0.2-6.9 mgig
Inflammation and Immunology
) 50 120
Calprotectin t <17 * <=50 mecglg
1.4 46
Eosinophil Protein X (EPX)t <DL * <=4.6 meglg
841 H ¢ + t t t % | <=885mcg/g
Gastrointestinal Microbiome
M
Short-Chain Fatty Acids (SCFA) (Total®) P -~ n n n , _ :

Acetate, n-Butyrate, Propicnate 285 - t t t 1 ==23.3 micromol/g
n-Butyrate Concentration 31 L + - . - 4 >=3.6 micromol/g
n-Butyrate % 108 L # - + . + | 11.8-33.3 %
Acetate % 60.8 I t + * t { 48.1-69.2 %
Propionate % 28.3 - - - - - * |l <=20.3 9%

< Beta-glucuronidase > 15727 H ¢ - - + + +» 368-6,266 Ulg




Beta-glucuronidase

Beta-glucuronidase 1572T H : t l

—* | 368-6,266 U/g

e 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

e Limited human studies show a relationship to colon cancer and hormone-
related cancers

— Calcium D-glucarate inhibits action of enzyme



DNA: Quantitative

Commensal Bacteria (PCR) CFUlg stool
Bacteroides-Frevotela group 1.1E10 H
Bacteroides vulgalus 40E10 H
Bamesielia spp. 94ET
Odonibacter spp. 25E9 H
Prevolalia spp. 71ET H
Anaerotruncus colihominie 8.4EB
Butyrivibrio crossotus 1.5ES
Clostridiumspp. 3.5E9
Coprococcis eutactus 1.3E7
Faecalibacteriurm prausnitzi 3.1E9
Peaudonavonifactor spp. 8.5E8 H
Roseburia spp. 21E9
Ruminococcus spp. 4 4EB8

Vailionala spp. 1.5E8 H
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3.4E6-1.5E9
<=2.2EQ
<=1.6E8
<=8.0E7

1.4E5-1.6ET

==3.2E7
55E3-5.0E5
1.7E8-1.5E10
<=1.2E8
5.8ET-4.TE®
8.3E6-5.2E9
4.2E5-1.3EB
1.3E8-1.2E10
9.5ET-1.6E9
1.2E5-5.5E7

——E AED
ST T

<=7.2E8
1.4E7-1.9E9

<=1.8ET
9.0E4-46E7
==1.5ET

<=8.6ET

<=2 4E5

>=1.2E6

€000

[ P N S — 4 nED
SifiGobacienuit Spp. gRE =
SriLim longum 41ET

Coliinsaila serofaciens 24EB
Proteobacteria Phylum

Dasulfovibrio piger 1.2EB

Owalobacter formigenas 20ET H
Euryarchasota Phylum

Mathanobravibacter smithi <DL
Fusobacterla Phylum

Fusobacternium spp. 34E4

Akkermansia muciniphila 2.1EB
Firmicutes/Bacteroidetes Ratio

Firmicutes/Bacterofdetas (F/B Ratio) iL

+*

12-620



Culture: Viability

Bacteriology (Culture) N S TR S E- L S T L —
& Lactobacillus sop. NG

Eschanichia coll 4+ I l l ——

Bifidobactarium 4+ | | : —e—

Additional Bacteria

alpha hasmaolytic Straplococeus 3+ : : : .' : :

Cirobacter species | I I 1

Bacilus species I I : I

Citrabacter analonalicus : : : :

gamma hasmolytic Strepiococcus 3+ I | . |

Mycology (Culture)
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Pa ra S Ito I O gy Microscopic Exam Results**

No Ova or Parasites seen Parasitology
Parasite Recovery: Literature suggests

that >90% of enteric parasitic infections
may be detected in a sample from a
single stool collection. Increased
sensitivity results from the collection of
additional specimens on separate days.

Parasitology EIA Tests:

In Range Out of Range
Cryptosporidium * Negative
Giardia lamblia+ Negative
Entamoeba histolytica+ Negative



Add-On Results

2000
2000

Methodology: E14, Fecal immunochemical Testing (FIT)

Additional Results

Result Expected Valua
Fecal Occult Blood+ Negative Negative
Caolartt Brown
Consistencytt Formed/MNomal
HpSA - K. pydodd Megative Negative
Campylobacter spp* MNegative Negative
Clasiridium aifficiias = Megative Negative

Lab Comments (if applicable)

OB
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NutrEval

Normal I Borderline High Need Supplementation

Antioxidants for High Need
'
Vitamin A / Carotenoids ]
Vitamin C - Dose = 1,000 mg
Vitamin E / Tocopherols I
a-Lipoic Acid a-Lipoic Acid - Dose = 200 mg
| CoQ10 ]
p
B-Vitamins |
¢
Thiamin - B1
Riboflavin - B2 - Dose = 50 mg
Miacin - B3
Pyridoxine - BE Pyridoxine - B6 - Dose = 50 mg
Biotin - BT
Folic Acid - B9
Cobalamin - B12
A
Minerals
4
Magnesium
Manganese
Molybdenum
p




SUGGESTED SUPPLEMENT SCHEDULE

R Daily o Provider
ecommende Patient's Daily Dail ™ -
Supplements Intake (DRI) Recommendations Recammmi;mims 2200 Gl Effects™ Comprehensive Profile - Stool
Antioxidants Interpretation At-a-Glance
Vitamin A f Carotenoids 233310 INFECTION INELAMMATION
Vitamin C 75mg
Vitamin E | Tocopherols 221U Fecal secretory lgA Pancreatic Elastase 1 ¥ PP Bacteria 4
a-Lipoic Acid
n-Butyrate ¥
CoQ0 30 mg

Beta-glucuronidase

B-Vitamins

Thiamin - B1 11mg Total SCFA
Riboflavin - B2 1.1 mg

Miacin - B3 14 mg

Pyridoxine - BE 1.3 mg

Biotin - B 30 mog

Falic Acid - BS 400 meg

Cobalamin - B12 2.4 mcg

Minerals

Magnesium 320 mg
Manganese 1.8 mg 7 \ /

600 mg
3.0 mg
COMMENSAL BALANCE RELATIVE ABUNDANCE

Digestive Support

Probiotics
[ E— o E—
errucomicrabia Phylu
EE Fusobacieria Phylum
4 Vour Resul Reference Variance Score** Evryarchasots Phyhum
Batanced Repressnts 95% af healthy ndividuals. B Protecbacheria Phyham

-
.
i
\,
-

Essential Fatty Acids

Omega-3 Oils

Other Vitaming
Vitamin D

Healthy-Pattern Continuum®

Amino Acid mg/day Amino Acid

**The tolal number of Cammensal Bacteria (PCR) that are out of reference ranges for this individual.

Argining [¥] Methionine [i]
Asparagine [¥] Phenylalanine 0
—— e
Cysteina [v] Serine V]
— —
Glutamine | [i] | Taurine I 0 ]
Glycine ' [i] ' Threonine l [i] l [Borderline Represents 5% of healthy indvaduals. . ovia Phyum
Histidine o) Tryplophan o) IR  Repeesents 60% of unheathy individuois PATIENT HEALTHY B Frvicutes Phykm
—— ——
lsolaucine 0 Tyrosine 0 *A progressive ranking scale based on a Genava proprietary algorithm that differeristes heallhy and unheaithy RESULTS COHORT
— — commenzal pathems. -
Leucine 1] Valine 0
—
0

Lysine




Organic Acids Malabsorption Markers Reference Range

Indoleacetic Acid (IAA) /~ \ <=47
Phenylacatic Acid (PAA) /@ \ <= 0.12
V

Bacterial Dysbiosis Markers ‘
Dihydroxyphenylpropionic Acid _
(DHPPA) C' n;iD <=53
J-Hydrmeyphenylacetic Acid @ == g 1
4-Hydroxyphenylacetic Acid @ 1 <= 20

Benzoic Acid \ @iﬁy == [1.05
Hippuric Acid @ \‘/ <= 503

Yeast / Fungal Dysbiosis Markers

l___.-'—l
Arabinose @) .
T
Citramalic Acid CE-B ) cecg
—
Tartaric Acid r:: .qI[D s
EAS |Cmﬁmim. @ 3.1-18.5 mmaliL | |rrmm——— e o

2088 Metabalic Analysis Reference Ranges are Age Specific

Malabsorption and Dysbiosis Markers



Organic Acids

Reference Range
a-Ketoadipic Acid Gﬁ_’ =17 ‘

Toxin & Detoxification Markers

Flafaranca Range

a-Hetophenylacetic Acid
(from Styrene) ==046
7_—"
< o-Hydroxyisobutyric Acid D

gmm MTEE)

Orotic Acid ( (08 E. 0.33-1.01

Pyroglutamic Acid @ 16-34

e 11N

¥Xanthurenic Acid 1.28 <= (.96
3-Hydroxypropionic Acid @ 5-22
3-Hydroxyisovaleric Acid (23) <= 20

A s
Cs



‘ ' ‘ M)) 99 9ee
All biomarkers reported in micromal'g creafinine unless otherwise noted. A ”I IHO ‘4 C'{ds (Ijr!ne FM[ )

° ° -

A m I n o A c l d S F M V Amino Acid rence Range B Vitamin Markers Refarence Range
Arginine it 343 o-Aminoadipic @ 247
Histidine I @ 124-804 a-Amina-N-butyric Azid @ 225
Isoleucine 3-28 B-Aminoisobutyric Acid 125 11-160
Leucine @ A-4E Cystathionine @ 2-58
Lysine @ 11175 3-Methylhistidine 44-281
Methioning GfD 2m Urea Cycle Markers
Phenylalanine 871 Citrulling 0.6-3.9
Taurine asaf 21-424 Ormithine @ 221
Threani 180 17-135 Urea * . 168-455

reaning - @ mmalig creafinine
Ti han @ 5-53
Rl Glycine/Sarine Metabolites
Valine \ @ l T-48 Glycine |@ 95533
onessential Pro A Acid Serine G@ 40-163
Amino Acid ence Range Ethanclamine 178 50-235
Aleming -2 Phagphosthanalamine (:_D 1-13
Asparagine @ 25-166 Phosphoserine 313
Acpartic Acid @ <= 14 Sarcosine =14
Cysteine (FMV urine| ICC;-B) a-74
"
Cystine (FMV Uring) 10-104 Dietary Peptide Related Markers
= Reference Range
y-Aminobutyric Acid Q.} <=5
Anserine (dipeptide) CQ.Z 0.4-105.1
Glutamic Acid @ 427
Camaosine (dipeptide) 1-28
Glutamine 110-632 -
< 1-Methylhistidine 1,825) 38-028
Proline @ 1-13 =N =
B-Alanine ot <= 32
Tyrosine 11-135

Creatinine Concentration
A Reference Range

=
RS ‘ Creatinine + | (6.3 | 3.1-19.5 mmol/L




Essential and Metabolic Fatty Acids Markers (RBCs)

Omega 3 Fatty Acids

Analyte el JEETEET—mr—Raference Range
a-Linolenic =
JALA) 183 i3 @ 008wt
Eicosapentaanoic @ == 016wt %
|EPA) 2B n3 5 B
Docosapentasndic =
PR 72 5?.? @ L
Docosahexaenoic T_) =
{DHA) Z22:6nd @il FERTwt
% Omega 3s (4s) a8

Omega 9 Fatty Acids

Analyte pa—— Reference Range

Omega 6 Fatty Acids

NlIh"tB (wegetabie od, griins, mos! meais, da mm Ra“ﬂs
Linaleic
|I_IA||B:2nE @ 10.5-16.0wi %
y-Linclenic @g} 0.03-0.13 wt %
(GLA) 183 nG —
Dihomo-y-linclenic @—g_) 2= 119wt %
(DELA) 20:3 nE
Arachidonic 19 15-21 wt %
(A 20:4 nb o
Docosatetraenoic @ 1.50-4.20 wt %
(OTA) 724 0 ¥
Eicozadianoic {020 = (.26 wt %
22 nk \"-
% Omega 68 { SEQL 05307

Oleic 10-13 wi %
k1o @ Monounsaturated Fats
r;qu:r‘n"nfnlc 2135wt % Omega 7 Fats Refarence Range
% Omega s (165 ) 13.3-16.6 Palmitolelc 0.16 =064 wt % ‘
‘:F:::r:;anic @ e= 113wt % ‘
Saturated Fatty Acids Trans Fat
A“a'm | masat, dairy, cooonuls. Im: Dils) Rmm"“ Ra“u. | FJ?L‘;‘C == D-sg wt aﬂ" ‘
Palmitic y .
Pain (1 3} 18-23 wit %
Stearic @ 1417 wt % Delta - 6 Desaturase Activity
— Upregulsted  Funcional mpained
Arachidic —
s (032 022035 w1 % Lincleic / DGLA I 1079 60123 |
thanic: G‘@ 0.99-1.88 wi % 1B:Z nE { T3 nE .
c2z0 r e
Tricosanaic (022 0.12-0.18 wt % . .
czo \_D Cardiovascular Risk
tﬁn;aoenc @ 2138w % Analyte Reference Range
Penitad i -
D anolc .06 0.07-0.15 wt % Omega 6s { Omega 3s (75 34-10.7
Margari : j Ad | EPA !
EI‘?E}&I'IC (926 022037 wi % M4 nE | 3T5 03 @ 12125
% Saturated Fats | (402) 306436 ¢ Omega 3 Index 34) >

an adult population.



EMFAs

Omega 3 Family

~
a-Linolenic Acid
e, wakol, O
A
™
Stearidonic acid
A
~
Eicosatetraenaoic acid,
ETA
A
Eicosapentasnoic Acid !
iy v’
. 033 i
Anti-inflammatory
Elcosancids
v
Docosapentaenoic Acid
I
vy
~

Docosahexaenoic Acid
o mater el

Delta-6 Desaturase
Vitaenin and Ml Cofaclers
FAD (EZ), Msmsn B3

Pryatooil-Shesachla (B2}
Viarn C, hsadn 20 Mg

Elongase

Vitaesin and Mineral Cofasters.

- Miszin (B -

idsasl-5-phasehats [BE)

Pmnn:-uc.lmlﬁl_\
Bistin, \Vilierin C

Delta-5 Desaturase

Wilamin aned Minasd Colacons
FAD (B2 M (B:

)
&

[
Wit . Ik, 2 Mg

Elongase
Witarin and Minaied Colacors
Piacin (B3)
Fyvishen al 5§ g phata (BE), EBiotin
Patdohanie Acd [B5), vitemn C

Elongase
Delta-6 Desaturase

Witarmin and Minasd Colaciors.
FAD B, Mt (B3
Pyridesnt 5 phosohats (BA), Baotin
Witireh C, Zr, Mg, Caming
Panisihanic Az (E5)

Essential Fatty Acid Mefabolism

Omega 6 Family

Linoleic Acid
AR g AN O

.
y-Linolenic Acid
dvainh A, Do Al CorTa
0.08
> I
.

7~

Dihamao-y-Linolanic Acid

Series 1 Prostaglandine
Antl-Inflammatory

Arachidonic Acid
s

v

19 ) I
- B

Pro-inflammatory
Elgosancide

Docosatatraanoic Acid

__fedl




Oxidative Stress Markers

Rang
Gusathicne
ol L
Lipid Percaides (urine) 125 1 e Creat.
/_'_'\I csig
BOHdI [urine) W mogly Craal.
Coenzyme G18, 0.43-1.40
Ubiguanocmnes |senum} micgml

The Oxidative Stress reference ranges are based on an adult population.
The performance characteristics of the Owidative Stress Markers have
been verified by Genova Diagnostics, Inc. They have not been cleared
by the U.5. Food and Drneg Administration.

Elemental Markers
Elamant Referance Rangs Reference Range Elemant Referance Rangs Referance Ranga
] —
mf @LD 75.3-192.0 megidl Lead / u.Ls_f} o= 2 61 megidl
E?C.“f“‘m @ m@ Mescairy ‘iT:a;a <= 4.35 meglL
mm‘T’ 3.0-16.5 megil Arserie I'-J-t:l;; <= 13.7 meglL
If:.:'éj""m @ 2,720-3 E26 mep'n Cadrmium \ -“\?1-_'2_:3 1 o= 1.22 megll
?ﬂ:m IQE 109-330 megiL Tin \ @9 <= .39 meglL
mf m@ * Al tewic ElemenNare mpfaured in whole blood.

The Elemental reference ranges are based on an adult population.

The performance characteristics of the Elemental Markers have been verified by Genova Diagnostics, Inc. They have not been cleared by
the U.5. Food and Drug Adminisiration.

Ek tal lixiling psarfe try Dt D s, Ine 3425 Corparata Wy, Dululh, 0A 3005 - Aotsert M. Desid, PRO, Labs Directer - CLLA Lic. 811002553459 - Medicans Lic. 834-B475




Case Example #1

e 42 y/o female

* Loose stools x 18 months

* Endoscopy and colonoscopy were unremarkable
* Rapid transit time

e Dry skin with brittle nails

e Stress is moderate-to-high

e Standard American Diet, craves sweets

* Medications: occasional loperamide for diarrhea

ceeee



Treatment Considerations

e Continue to monitor thyroid

e Balance gut with pre and probiotic therapy, consider fiber if SIBO dx eliminated
e Pancreatic enzyme support

e Evening primrose, borage for low DGLA

* Omega 3 supplementation

e Consider liver detox protocol

e Anti-oxidant support-Vitamin E, Vitamin C, Lipoic acid

* Follow-up with Adrenocortex Stress Profile with Cortisol Awakening Response
* SIBO testing

* Adjust to a more balanced diet

o



Case Example #2

35 y/o female
Fatigue x 1 year
Hashimoto’s, treated to optimal TSH, FT4, FT3, etc.

Occasional non-specific abdominal pain with loose
stool

32-day cycle, occasionally irregular

Endoscopy and colonoscopy were unremarkable
High stress

Lots of grains in diet (low protein intake)
Medications: levothyroxine, selenium, omega-3 fish
oil, once daily multi-vitamin

ceeee
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Interpretation At-a-Glance

Pesudofavoniracion spp. 4 4 4 ] 4 4 4 4
Rosaburia Spp. v

Ruminococeus spp L H + ' v it " L) LA
Viailioneds spp. L + f f * + 1‘ f

1 ¢+ | | 't | | | t |

AN NN N N N N N N A

*information derived from GOX results dute comparing & healthy cohort to verious clinlesl condition coharts. The charl sbove showing & comparison of patient
resuits o clinclel conditions s meent for informations| purposss only; It Is not disgnostic, nor doss it imply that the patisnt has & specific olinkoal disgnosls or
The amows indicale Genova's dinical condilion cohor tes! resulls faling below + of above | Ihe reference range thal is grealer han thal of Genova's heallfy
cohort.

4 Indieates Genova's dincial condition cohort est results faling below and abave 1he reference range that are greater than thal of Genova's healthy cohar.

Cells with bolded arows indicale Genova's cinical condilion eobort had mare test resulis faling above versus below *‘mmmmmdﬂnm 'flhe
reference range eompared lo tat of Genava's healthy coheet.




Gl Effacts™ Comprehensive Profile - Stool

-:.uumlu_s DIST melu'ru:m
15t Zndl 3rd 4 Sth
Methodology: GEMS, Automated Chemssty, £ Results ! = ! . i i ! ! Referance Range
Digestion and Absorption
100 200
Pancrealic Elastase 1 ¢ 7 * »200 mcglg
Preducts of Protein Breakdown (Total") I . ; i ; 1 . "
{Vaberale, lsabutyrats, lsovalerate) 28 ' * ' ' ' t| 1.8-9.9 micromolig
Fecal Fal (Tatal™) 16.8 ; : t 4 t | 3.2-38.6 mpig
Triglycerides 0.9 = f et f = | 0.3-2.8 mgig
Lomg-Chain Falty Acids 10.1 I t t * t t | 1.2-28.1 mpig
Cholesterol 08 I * i i i i { 0.4-4 .8 mgig
Phosphali peds 50 I t t t % 1 0.2-6.9 mgig
Inflammation and Immunology
1] 120
Calprotectin 4 <17 - <=50 mcgig
1.1 45
Eozinophil Pratein X [EPX)t 0.4 * «=4 B mcglg
Fecal secretory [gA 119 [ i - i i — ==8B5 mcglg
D = wlullw B
Matabolic
Short-Chain Falty Acids (SCFA) (Total") m : ; ; i - ) h
{Acetate, n-Butyrate, Progionate) 19.7 L f + f ; { | ==23.3 micromolig
n-Butyrale Concentration 15 L + } } + | »=3.6 micromal/g
n-Butyraie % s i t * t f 1| 118333%
Acatate % B35 f f f f + { | 48.1-89.2 %
Progionate % 18.8 [ i - } ' | ==20.3 %
Beta-glucuronidase 2,182 f t f * t i | 3se-8,266 Uig




Gastrointestinal Microbiome ' I l I

Result | = | Q%INTLE[;%JTN?T% s | |Reference Range
Commensal Bacteria (PCR) crugsma | T T T T 1 CFUg sieal

Bacteroidetes Phylum

Commensal e . e | e
Bacieroipes vulpaiug 4 4E8 ==2 2EQ

° Bamaseds spp. 4 BET f - - * i | ==15E8
Ba Cte rla Genhacier spp. BTET i : 3 | ==s0ET
Prevolels spp. 3.3E8 [ + - i | 1.4E5-16ET
Firmicutas Phj
Angerofruncus colioming 6.6ES o - L 4 | ==32ET
Bulyrflhio crossofes =0L L # | S5.5E3-5.9E8
CHoS i Spp. <0OL L # + t i| 1.7E8-1.5E10
Coxwoeoerud setacins <DL ; R - - | | ==1.2EB
Fascalibacienium prausnitzi 3.1E8 i + - - + { | SBET-4.TE®
3.0E8 E +* t 4 + | | 8.3E6-5.2E9
Paaolaventrackor spp. 3.BET E : L s e + i\ | 4.2E5-1.2E8
Roseburia spp. 1.4E8 — : : + 4 | 1.2E8-1.2E10
RUNTNOCOCOLS Spp. <DL L + { | 9.5ET-1.6E®
4 ¥ + t - | 1.2E6-5.5ET
+—t t + i | ==6.4E8
- " . ) 4 | ==72E8R
* + + + { | 1.4ET-1.9E9
- - -~ - | | ==1.2ET
t + + +* ~— | 9.0E4-4.6ET
Cixaiobacier fommiganes 2GEB - { | ==1.5ET
Euryarchasola Phylum
Methanobrevibacter Smihi B.7E6 i ' ; T i | <=z cET
Fusobacteria Phylum
FlsoBaclaint spp. 1.2E4 E } » + | | ==2.4ES

Verrucomicrobia Phiylum
AkKSTRASE muckiphis 7.7E8 - - ! + 4 # | ==17E8

A i tes/Bacteroidetes Ratio

..'g FirmycultesBacterowlates (FIB Ralso) BL # ¥ + + + { 12620
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Parasitology

Microscopic Exam Results**

Mo Ova or Parasites seen Parasitology

Parasite Recovery: Literature suggests
that >20% of anteric parasitic infectons
may be detected in a sample from a
single stool collection. Increased
sansitivity results from the collection of
additional specimans on separate days.

Parasitology EIA Tests:
In Range Qut of Range
Cryplospondium+ MNegative
Giardia lamblia» MNegative
Emtamoeba histolytica+ Negative



Bacteria Sensitivit

Prescriptive Agents

Kiabsialia oxytoca R 1 S-DD 8 NI
Ampicillin F

Arnox Clavulanic Acid
Caphalothin

Ciprofloxacin

Tetracyclina

wmjwm (wm|w@ |

Trimethoprim/Sulfa
Natural Agents
Klabsiolia oxvioca LOW INHIBITION HIGH INHIBITION

Berberine

Oregana

Plant Tanmins

Uhva-Ursi

OB
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NutrEval Results Overview

Normal Borderline High Need Supplementation

Antioxidants for High Need

'

Witamin A / Carotencids
| Vitamin C ]
Vitamin E / Tocopherols I
a-Lipoic Acid - Dose = 200 mg

A
B-Vitamins

'

| Thiamin - B1 ]
Riboflavin - B2 Riboflavin - B2 - Dose = 50 mg
Miacin - B3 Miacin - B3 - Dose = 50 mg
Pyridoxine - B6
Bialin - BT
Folic Acid - B9
Cobalamin - B12

.
Minerals

"

[ Magnasium ]
Manganese
Molybdenum
Zinc
b




SUGGESTED SUPPLEMENT SCHEDULE

Daily ) Provider

Supplements Rm:tnﬂm{;r::rd Rﬂ-ﬂl?lt':\nl'ﬂmﬂ:mgﬂs Racom?ﬂfﬂlaﬂnns
Antioxidants
Witamin A / Carotenoids 233310 5,000 U
itamin C 75 mg 250 mg
Vitamin E / Tocopherals 221U [ 20w |
o-Lipoic Acid
coato
B-Vitamins
Thiamin - B1 1.1 mg 10mg
Riboflavin - B2 1.1 mg
Niacin - B3 14 mg . 50mg |
Pyridoxine - BE 1.3 mg 25 mg
Biotin - BT 30 meg 100 mcg
Folic Acid - BS 400 mog 400 mog
Cobalamin - B12 2.4 mcg 500 mcg
Magnesium 320 mg 600 mg
Manganese 1.8 mg 3.0mg
Molybdenum 45 mecg 75 mcg
Zinc Bmg 10 mg
Omega-3 Oils R 500 mg
DNg Hive Suppo
Probiotics 25 billion CFU
Pancreatic Enzymes 10,000 1L
Otha P
Vitamin D 600 U

Arginine Methionine

Asparagine Phenylalaning
Cysteine Serine
Glutamine Tauring
Glycine Threonine
Histiding Tryptophan
Izoleucine Tyrosine
Leucine Valine

Lysina




Krebs Cycle At-A-Glance

‘ Carbohydrates

@ (NADH / FADHa )

v

Electron Transport and Oxidative Phosphorylation
(2)H + 12 Os el Hs0

Gmen = cofactor
&+ = inninor




Malahbsorption and Dysbiosis Markers

Malabsorption Markers

Reference Range

Indoleacetic Acid (LAA) @ / \ ==4.2
Phemylacetic Acd (PAA) @ \ ==0.12

Dilydraxyphenylprapionic Azid

Bacterial Dysbiosis Markers

\

P _
[DHPPA) N A ==5.3
S-Hydraxyphenylacetic Acid (}@ = 0.1
-l
—
d-Hydraxypherylacetic Acid 15 ) E= 29
L
Benzese Acid @EE} = 0.05
Hippurie Acid (3.3_51 = 03
Yeast / Fungal Dysbiosis Markers
Asabinase 183 3 == 06
Citrarmalic Acid \ 19.4;?/ == 58
Taranic Acid 'f:él:ll \ == 15

e All biomarkers reported in mmol/mol creatinine unless otherwise noted. Metﬂboz.ic AnﬂiniS Mﬂrkers (Urjne)

Malabsorption and Dysbiosis Markers

Neurotransmitter Metabolites

Malabsorption Markers Reference Range Reference Range
=
Indoleacetic Acid (LAA) 09 =42 Vanimandelic Acid ( 14 04-36
Phenytacatic Acd (PAA] 0.13 == 012 Homevandic A Gt:ﬁ 1253
Bacterial Dysbiosis Markers 5 OH-indolaacab Acid (89) 38121
Ditrydraxyphenylprepicnic Asid .Q:D =53 =
(OHPPA) o - 3-Methyl-4-OH-phenylglyeal QOD 0.02-0.22

I-Hydraxyphenylacetic Acid G‘@ == 8.1

—

—

a-Hydroxyphenylacstic Acid G 5) =29
v

Benacic Aci @ <= 005

Hipgpuric Acid (2:3_3) | == 03

Yeast / Fungal Dysbiosis Markers
Asabinose KE:D == 06

Kyriurenic Acid QB =71
Quinalinic Acd @ ==0.1
Kynurenic | Cuinolini: Ralio @) =044

Vitamin Markers

Reference Range

e a-Ketoadipic Acid @ =17
Giramalic Acid ;‘Q'D =54 a-Ketosovalens Acd ==0.87
. e -
Tantaric Acid <dl | =15 o Ketoisoeaproic Acid .@ == (.80
Cellular Energy & Mitochondrial Metabolites aKeto - Methyhaiaric Acid =21
Carbohydrate Metabolism Reference Range Farmiminaglutame fsd —15
{FIGIu) :
Lactic Acid @ 1.0-10.8 -
Glutaric Acd @ == 0.51
Pyruvic Acid @ 7-32 C
18) =37
B-OH-Butyric: Acid (BHBA) @ ==28
ic Acid @- =18
Energy Metabolism
Manihurenic Acid 0.51 == (.96
Gitrie: Acid @ 40-520 L
ie: Aci 10 522
Gis-Acanilic Acid Qr2> 10-36 FHiprosypropsnic Add C'
" " & IS -
\soeitrie Acid @ 2265 3-Hydronyisovaleric Acid @ == 20
&ﬁg‘fﬂmfimi” @ 4-52 Toxin & Detoxification Markers
)
Sueeinic Add 0.4-48 aKetophenylacetic Acd T) Rofe W“W_Rﬂ 0ge
{Ieen Styrene) 027 <= 0.46
i a-Hydraxyisabutyric Acd (;'_}\ =87
F-OH-f-Methylghutaric Acid | @ 15 | {frorn MTEE) \-‘:J
(FME) Grotic Acia (o773 033-1.01
el
Fatty Acid Metabolism — =
nape et @ . Pyroghutamic Acid @LD 1634
Subeic Acst @) «=21 Tyrosine Metabolism

Creatinine Concentration

Creatinine +

Reference Range
3.1-19.5 mmollL

Reference Range

Homogentisic Acid

O

2-Hydrooyphenylacetic Acid

== (.76

Metabolic Analysis Reference Ranges are Age Specific



All biomarkers reported in micromaollg creatinine unless othenwise noted. A ni ino A c'ﬂds (UF"IFIE FMV)

Nutritionally Essential Amino Acids Intermediary Metabolites

Amino Acid eference Range B Vitamin Markers Reference Range
Arginine 8 343 o-Aminoadipic ’:?D 247
Histicine [ 123 124-804 a-Amina-N-butyric Acid @ 2-25
Isoleucine @ 323 B-Aminoisabutyric Acid @ 11-180
Leucine @ 4-48 Cystathionine I’::’E:] 2-88
Lysine @ 11-175 3-Methylhistidine 44-281
Methioning ﬂ-'D 18 Urea Cycle Markers
Fhenylalanine @ a7 Citrulline @ 0.6-3.9
Taurine 21-424 Oirnithine @ 2-21
Threenine :2?) 17-135 Urea * 172 163465

mmoliy creatinine

Tryplophan (2) oo Glycine/Serine Metabolites
Valine 7-49 Glycine g?- 95-683

one al Protein A mino Acia Serine 40-163

Amino Acid eference Range Ethanolamine @ 50-235
Alaning £3-358 Phasphaosthanalsmine @ 1-13
Asparaging 25-188 Phosphoserine Gd:D 313
Aspartic Acid <d| <= 14 Sercosing 11

Cysieine (FMV uring)

‘o108 Dietary Peptide Related Markers

7~ . Reference Range

Cystine (FMW Uring)}

o
S Bl o1

y-Aminocbutyric Acid ==5

Anserine (dipeptide) 0.8 0.4-105.1
Glutamic Acid 4-27

Camosine (dipeptide) K‘D 1-28
Glutaming 122 110-832

1-Methyilhistidine \ 48 l 38-088
Proline @ I 1-13

B B-Alanine @ / =32

Tyrosine 18 11-135 S




Essential and Metabolic Fatty Acids Markers (RBCs)

Omega 3 Fatty Acids

Omega 6 Fatty Acids

ﬁl‘lalft@ {cold water fish, flax, walnut) ROTONI'IGB Rlnﬂe N\IINE iwegetable o, grains, most meats, dairy) R‘af“m Ranﬂ&
-Linakeni - —
aLngenc @D =000 w % Lok, <D 105183 m %
Eicosapentaenoic (244 = -Li i Cooe
[EPA) ::«.Ers \Efz == 016wt % ?'GLUA:PEJEEC "-EJ_-J 0.03-0.13 wt %
Docosapentaenoic 571 = Dih -linoleni =
EPA) 228 (_‘7-:1/ = 114wt % Dlwll'llg;fmlmemc 112 =110 wt %
Docosahe: i _ - N
|8 Zszirlxaenmc @ =21wt% ﬂ‘.:?o‘:-‘-“jnemc @ 1521wt %
102 >=38 Docosatetraenoic P
% Omega 3s CD Docosate i (203) 1.50-4 20 wt %
Eicosadianoic 028 <= 0.26 wt %
212 nE
Omega 9 Fatty Acids % Omega 68 05 30.5-39.7
Analyte P Reference Range
Oleic {14 10-13 wt %
J&1ng \:j) Monounsaturated Fats
Mervonic
24:1 5 2135wt % Omega 7 Fats __ Reference Range
Palmitoleic -
% Omega 9s 133166 Pam (021) <= 064wt % ‘
Yesgene D) <= 113ms |
Saturated Fatty Acids Trans Fat
Analyte imest . coamte sum o, ROTETONCE RaANgE | Elaidic (o26) = 059wt % ‘
Palmitic 20 18-27 wi %
CAED
Stearic @ 1417 wt % Delta - 6 Desaturase Activity
— Upregulated Functional Impaied
Arachidic @ 0.22-0.35 wt % ——
E20:0 Linoleic / DGLA 6.0-12.3 |
thanm 1—;:'—? 0.62-1 68 5 1B:2 n& / 2003 né
cIrn (_._;] H2-1.68
Tricosanoic {019} DAZ-DAB wt % ; .
Ca3:0 o Cardiovascular Risk
Lignaceric @ 2AABWE% Analyte Reference Range
Ir:_f‘e::l_tadacancic @_) 0.07-0.15 wt % Omega 6s / Omega 3s 3,0_) 3.4-10.7
Waroan A4 | EPA -
E‘?:?anc @ 0.22-0.37 wt % 2004 nfi { 205 n3 7 P 12-125
% Saturated Fats 436 08438 Omega 3 Index - a0

Methedalogy: GCMS

The Essential Fatty Acid reference ra sed on an adult population.




Oxidative Stress Markers

Oxidative Stress Markers

Reference Range

Methodology: Colorimelric, thiobarbituric acid reactive substances [TBARS),
Alkaline Picrabe, Hexokinase/5-6-FDH, LC/MS/MS, HFLC

Glulathione R
W I 1.141 micromaol/L
< Lipid Peraxides (uring) 10.0 ==10.0
’ o micromol/g Creat.
B-OHAEG {urine) 7 :"TS?;I?EI Creat.
Coenzyme Q10, 0.43-1.49
Ubsguinane |Sequm) mcgimL

The Oxidative Stress reference ranges are based on an adult population.
The performance characteristics of the Oxidative Stress Markers have

been verified by Genova Diagnostics, Inc. They have not been cleared
by the U.5. Food and Drug Administration.

Elemental Markers
Element Reference Range  Reference Range Element Reference Range Reference Range
1 1

Copper 1.3 75.3-192.0 meg/dL Lead k}rﬁ__@ «= 281 mogldL
< Magnasium (‘_@ i _> 30.1-56.5 mcglg Mercury 169 == 4.35 mogiL

m‘m @ 3.0-16.5 mogiL Arsenic (11 <= 13.7 moglL

?;';5“”"1 :2:5:@ 2 720-2,626 mcglg Cadmium fil:nP.Eu == 1.22 meglL

?fmzw k_:?r_:d:i: 108-330 mcgiL Tin @ <= (.39 moglL

i’:‘:m)l @ 64.3-150.4 mogldL ;:J;ﬂz;lelg::; are measwred in whole blood.




SUGGESTED SUPPLEMENT SCHEDULE so00®
™ -
Dally Provider 2200 Gl Effects™ Comprehensive Profile - Stool
Supplements Recommaaded Patient’s Dally Dally Interpretation At-a-Glance
Intake (DRI) Recommendations | Recommaendations
Antioxidants INFECTION INFLAMMATION INSUFFICIENCY IMBALANCE
Witamin A / Carofenoids 233310 5,000 U
L v
Vitamin © 75 ma 250 mg n-Bulyratn
\itamin E / Tocopherols 221U [ 20m ] Total SCFA ¥
a-Lipoic Acid PP Baciaria
Cont0
Beneficial Bacteria

B-Vitamins
Thiamin - B1 1.1mg 10 mg
Riboflavin - B2 1.1mg . S0mg |
Nisci - B3 14mg [ Somg )
Pyridoxine - BE 1.3 mg 25 mg
Biotin - BT 30 meg 100 mcg
Folic Acid - B9 400 mcg 400 mcg
Cobalamin - B12 2.4 mcg 500 mog
Minarals L y
Megnesium 20mg
Mangencse 18mg s COMMENSAL BALANCE RELATIVE ABUNDANCE
Muolybdenum 45 mcg T5 mcg .
Zinc B mg 10 mg ﬁ

5

=
Essential Fatty Aclds E
O -3 Qils 500 Q

=] O E —
Digestive Support %
= g
Pancreatic Enzymes E
Other Vitamins ¥
Amino Acid o 4 H 12 16 A 2!1 MG P
Arginine Mathionine * Ref Vari Score™ W Fuscbaetaria Phyhum
. . “Four Resull erence \Variance e [— Fir
"’*SPB@"'E F'he-n)dal.umne Balacad Faprirsinsts S6% of heulBy nchwidusis f— - m::h:
Cysteine Serine Bowndne  Represests S5 of heakiny mdviduals. [
Glutamine L [T [ e w PATIENT HEALTHY —
wiiniulii Pl
Glycine A progrEse Tking Staki hissd o § Ganov proprainy aigontim thil Sl bl @nd unhaly RESULTS COHORT
CTHTH i Pl %

Histiding =T bl Forriin’ o Coomevearcail Bt (PR thial ard o of rafirancs ranged K e ndvitual
Isoleucine
Leucine

Lysine



Treatment Considerations

Antimicrobial natural agents, then rebuild with prebiotics, probiotics, and
fermented foods

Diet: increase protein and incorporate more whole, unprocessed foods
— Emphasize brightly colored veggies and fruits for antioxidant support
Pancreatic enzymes with protein containing meals

Continue omega-3 supplementation

Switch to professional multi-vitamin to one with more magnesium and
consider adding a B-complex

Follow-up with Rhythm Plus profile with Cortisol Awakening Response for
insight into cycling hormones and adrenal function



Points to Remember:

Gl Effects stool testing is a more specific indicator of gut issues
The meaning of a “functional recommendation” in the NutrEval

DNA as a quantitative measure vs. culture as an insight to viability in
the Gl Effects profile

Plasma amino acids vs first morning void urine

The new Interpretation At-a-Glance and Commensal Balance are not
diagnostic -- they allow for pattern analysis based on patients who
have run the Gl Effects in the past

Consider the recommendations provided, but always feel free to adjust
any recommendations to the clinical presentation

o
7o)
[ 13



Objectives for This Presentation

* |dentify concepts that connect nutritional
assessments and stool testing results

* Provide interpretation and application of
laboratory results

* Discuss strategies helpful for treatment plan
creation

OBJECTIVE

%




Explore

WWW.GDX.NET

for more information and
educational resources, including...

LEARN GDX — Brief video modules

Warren Brown, ND . _ .
LVEGDX — Previous webinar recordings

Moderator

Gl University — Focused learning modules
Stephen L. Goldman, DC Conferences — Schedule of events we attend
e ’
Presenter Test Menu — Detailed test profile information

MY GDX — Order materials and get results

Questions?




Additional Questions?

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!



Upcoming "VEGDX Webinar Topics

August 22, 2018
NutrEval & ION: Case-Based Interpretation

for the Athletic Patient

Warren Brown, ND

Register for upcoming "VEGDX Webinars online at WWW.GDX.NET

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



The GI Effects & NutrEval: Making Clinical Connections

Stephen L. Goldman, DC
Medical Education Specialist

Genova Diagnostics

July 25, 2018 :
DIAGNOSTICS




