From Macros to Micros:
How to Make the Most of Your Nutritional Assessment
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Learning Objectives

e Evaluate macronutrient intake patterns in the context of
individual metabolic and clinical needs

* Interpret micronutrient status and functional biomarker
data to identify potential nutrient insufficiencies or
imbalances

* Integrate nutritional assessment findings into
personalized, evidence-informed nutrition strategies

* Apply a systems-based approach to nutritional
assessment within functional and integrative care
frameworks




Foundations of Nutritional Assessment
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Malnutrition is More Than Lack of Food

e Malnutrition includes both undernutrition and micronutrient deficiencies—not
simply inadequate calories

* Vitamin and mineral deficiencies remain a major global health concern

* Micronutrient deficiencies contribute to impaired growth, cognitive dysfunction,
immune dysregulation, and chronic disease

* Nutritional imbalances often exist long before clinical symptoms or conventional
laboratory abnormalities appear

e Effective nutritional assessment requires evaluation of both nutrient status and
functional metabolic consequences

World Health Organization Malnutrition 2024 Fact Sheet: https://www.who.int/news-room/fact-sheets/detail/malnutrition



Assessing Nutrient Status

(' Methyimalonyl CoA H(Methylmalonic Acid )

* Location
— Intracellular - WBC/RBC

* i.e. Magnesium

— Extracellular - Plasma/Serum

* j.e.Vitamin D

* Type of Measurement

— Direct measurement Branched-Chain Amino Acid Metabolism
— Measuring biochemical ((Valine + D (o-Kotoisovaloric Acd_+)
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Determinants of Nutrient Status
Nutrient status is influenced by multiple factors along the path from food to function.
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LOSSES / DEMAND

Increased inflammation

e Dietary quality e Digestive capacity e Mitochondrial function | * Stress
e Food variety e Microbiome balance e Enzyme activity | ¢ Infection
e Caloric adequacy e Intestinal integrity e Cofactor availability * Medications / toxins
® Physical demand
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Clinical Factors Relevant to Micronutrient Testing

Clinical Conditions Lifestyle / Other

* Fatigue * Poor diet

* Chronic stress * Sports fitness

e Chronic inflammation * “Optimizers

* Nutrient depletions 2° or 3° to other

* Mitochondrial dysfunction . .
Interventions

* Digestive problems

— Medications
* Hormone imbalances — Special diets (vegan, keto, gluten-free, etc.)
e Mood disorders — Gl surgeries (gastric bypass, gall bladder

: removal, etc.
e Sleep disturbance )



NutrEval and Metabolomix in Practice
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CEO of Several Companies

60-year-old male executive with fatigue, bloating, and D2M

e Chief Concerns

Obese

Bloating

Fatigue

Poorly controlled Type 2 DM
5’11 and 192 pounds (27 BMI)
Nonalcoholic fatty liver

Pertinent History

60-year-old male, executive at tech
companies

High stress working long hours

Healthy lunch at office; home diet is
different

EtOH 1-2 times per week
Sedentary

Medications: insulin

FmHXx: cardiovascular disease



The Fatigued Executive

Marker Result Reference Range Notes
CHO 281 <200 mg/dL
TG 463 <150 mg/dL Dyslipidemia; increased

cardiovascular disease risk
HDL 35 > 60 mg/dL
VLDL/LDL Elevated
HbA1C 12.5 <5.7% Chronic glucose
dysregulation
ApoB Elevated Higher than normal risk for

heart disease




Nutrient Need Overview

Nutrient Need Suggested Provider
1] 1 2 3 4 5 B 7 8 9 10 DRI R dati R dati
) 4 - ? Antioxidants
a S e In e ymp Oms H Vitamin A I W 000 U
Vitamin C O M cong  ( somg )
Vitamin E | Tocopherols TN M 22
3001 NutrEval Plasma - Urine and | a-Lipoic Acid TN & [l ( 100mg )
I NN e somg )
Glutathione G 6
. Plant-based Antioxidants QTN 2 QU
* 60-year-old male executive B-Vitamins
Thiamin - B1 AN WS 12m
. . Rboflavin - B2 A ¢ WD 1smg ( 25mg )
* Fatigue, bloatlng ,and D2M @ ‘ Niacin - B3 G 6 s o : om_)
OXIDATIVE MITOCHONDRIAL OMEGA Pyridoxine - B [ITHITHITHIHHTHT . QU 1.7mg 25mg )
STRESS  DYSFUNCTION IMBALANCE Biotin- B7 A WD comc; (40 )
[ ]
Elevated HbAlC, CHO, and TGs Folate - B9 A ——
Cobalamin - B12 A D 2.4 e 1000 mog
 NAFLD/MASLD Minerals :
Magnesium A SIND s0mg  ( s00mg )
I - GBS 23mg  (_5ome )
Molybdenum T D 45 o
Key :M'“"“"N*df‘”s“""‘ Zinc r——— ey
° Need for PPk~ Essential Fatty Acids
MOderate need for Support fOI" Omega-3 Falty Acids T MM 500 mg
i i i i Oxidative Stress | | Mitochondrial Dys Gl Support
Mltochondrlal dysfunctlon and Toxic Digestive Support/Enzymes A & (soww )
Microbiome Support/Probiotics i I (50 biton GFU)
Exposure 7
. Cyst(e)ine A | | Glutathione
 Moderate to high need for -0 o| |coaro Amino Acids (mg/dsy)
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. M H M Taurine L FIGLU Asparagine Phenylalanine 39 the peer-reviewsd lerature, They are previded as guidance for short-ierm
antioxidants, B-vitamins, and oo | S o e S P o Q=i
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Minerals Lackc ks Giere e 0 o e s
S yiing Histidine C o Topophn (0 D
Cmm Ao Isoleucine C o D Tyrasine 173
* Need to evaluate Gl deAxrii e o vaine =
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EN A Manganese @




Interpretation-At-A-Glance

Interpretation

Antioxidant

Vitamin A f Carotenoids

T [N @

B & othar ids are ried to vitamin A {retinol), invoived
in vision, antioxidant & immuns function, gene expression & cell growth.

@ Vitamin A deficiency may occur with chronic alcoholism, zine deficiency,
h i i estrogen & progestin.
Deficiency may resultin night blindness, impaired immunity, healing &
tissue regeneration, increased risk of infection, leukoplakia or keratosis.
@ Food sources include cod liver oil, fortfied cereals & mik, eggs, swest potato,
pumpkin, carmot, cantalcupe, mange, spinach, broccol, kake & buttermnut squash,
Vitamin E / Tocopherols

MWTTTTIITTETTIIT _®

@ Aleha-tocopherl (body's main form of vitamin E} functions ss an anicxidant,
reguiates cell signaling. influences immune function and
inhibits coagulation.

ororal

Deficiency may occur with malabsorption, cholestyramine, colestipol, isoniazid,
oristat, clestra and certain anti (0. i i
Deficiency may result in peripheral neurcpathy, ataxia, muscle weakness,
retinopathy, and increased risk of CVD, prostate cancer and cataracts.

@ Food sources include oils (olive, soy, com, cancla, saflower, sunflower), eggs,
nuts, sesds, spinach, carmots, avacado, dark leafy greens and wheat germ

CoQ10
(MMM ¢ [ @

. CoQ10is a powerful antioxidant that is synthesized in the body and
‘contained in cell membranes. CoQ10 s also essential for enargy production &
pH regulation.

@ CoQ10 defisiency may ocour with HMG-CaA reductase inhibilors (statins),
several anti-diabeti ication classes (bi i ar
beta-blockars.

Low levels may aggravate oxidaive siress, disbetes, cancer, congestive heart
failure, cardiac arrhythmias, gingivitis and neurclogic diseases.
@ Main food sources include meat, pouliry, figh, soybean, cancla oil, nuts and
whale grains. Moderale sources include fruis, vegetables, eggs and dairy.
Plant-based Antioxidants

ATNITITATINTETTINOIATI R, @

@ Cvidative siress is the imbalance between the production of free radicals and
tha body's ability to readily detoxify these reactive species andior repair the
resulting damage with anti-cxidants.

@ Ovidative stres can be {enargy and i
or exngenous (exercise, exposure to environmental toxins)

@ Ovidative stress has been implicated clinically in the development of

ive diseases, diseases and chronic fatigue

syndrome.

@ #nticxidants may be found in whos food saurces (2.9., brightly colorad fuits &
vegetables, green tea, turmeric) as well as nuiraceuticals (e.g., resveratral,
EGCG, lutsin, lycopene, ginkgo, milk thistie, stc ).

. Function of Nutrient . Cause of Deficiency
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Interpretation
B-Vitamin Mineral b
Thiamin - B1 Magnesium @ !
@ Bt s o e ¢ fox enzymes invalved in energy produciion fram focd @ Magnesium is involved in >300 metabolic reactions. Key areas include energy (
d for th of ATP. GTP, DI RNA and NADPH. ' production, bone & ATP formation, muscle & nerve conduction and cell
and for the eynthesis 3 , DMA, an: 3 signaling.
@ Low B1 can resuit from chronic alcoholism, diurstics, digoxin, oral contracep- ]

tives and HRT, or large amounts of tea & coffee {contain anti-B1 factors).

@ B deficiency may lead to dry beriber (s.0., neurcpathy, muscls weakness),
wet beriberi (a.g., cardiac problems, adema), encephalopathy or dementia

@ Food sources include lentils, whole grains, wheat germ, Brazil nuts, peas, organ
meats, brewer's yeast, blackstrap molasses, spinach, mik & eggs.

Riboflavin - B2

LTIV, 2 _®

@ B2 s & key component of enzymes involved in antioxidant function, energy
, ‘and vitamin sctivation.

@ Low B2 may result from chronic ism, some anti-psychoti
oral ives, tricyclic antidep . quinacring or adriamysin.

@ B2 deficiency may resultin oxidative strass, mitochondrial dysfunction, low uric
acid, low B3 or B6, high hamacysteine. anemia or oral & throat infiammaticn,

@ Food sources include milk, cheese, eggs, whole grains, beef, chicken, wheat
germ, fish, broccoli, asparagus, spinach, mushrooms and almonds.

Niacin - B3
(MM 4 [ @

. B3 is used to form NAD and NADP, involved in energy production from food,
fatty acid & cholesteral synthesis, call signaling, DNA repair & cell
differentiation.

@ Low B3 may result irom deficiencies of irypiophan (B3 precursor), B6, B2 or Fe
(mofactors in B3 production), or fram long-term isoniazid o oral contracaptive
use.

@ B3 deficiency may resultin pellagra (dermaitis, dianhes, dementia), neuralogic
symptoms (.g., deprsssion, memary loss), bright rad tongue or fatigue.

@ Fond saurces includs poultry, beaf, organ meats, fish, whele grains, peanuts,
seads, lentils, brewer's yeast and lima beans.

. Function of Nutrient . Cause of Deficiency

Deficiency may oocur with
ranal disarders (wasting), diabatas, diurstics, digexin or high doses of zinc.

@ Low Mg may result in muscle .
i i ia or lity changes.

@ Food sources include dark leafy greens, oatmeal, buckwheat, unpolished {
(grains. chocolate. milk. nuts & seeds. lima beans and molasses.
Molybdenum

LT BT @

Malybdanum is 3 cofactor for enzymes that convert suffites to sulfate, and 1
nucleotides to uric acid, and that help metabalize akdehydes & other toxins.

@ Low Mo levels may result from long-term TPN that does not include Mo. ]

Mo deficiency may result in increased sulfite, decreased plasma uric acid (and
antioxidant function), deficient sulfate, impaired sulfation (detosification), ]
neurclogic disorders or brain damage (if severe deficiency).

. Food sources include buckwheat, beans, grains, nuts, beans, lantils, meats ]
and vegetables {although Mo content of plants depends on sail content).

Essential Fatty .

Need for Omega-3s

@ ©Omea-3 (03) and Omega-6 (06 fatty acids are polyunsaturated fatty acids
that cannot be synthesized by the human body. They are classified as
‘essential nutrients and must be obtained from distary sources.

® The standard American diet is much higher in O6 than O3 fatty acids.
Deficiency of EFAs may result from poor dietary intake andior poor
‘conversion from food sources.

EFA is with growth & of infantz.
-and children, dry skin'rash, poor wound healing, and increased risk of infection,
cardiovascular and inflammatory diseases.

@ Distary sources of the 08 Linoleic Acid (LA) include vegetable cils, nuts,
seeds and some vegetables. Dietary sources of the 03 a-Linolenic Acid (ALA)
include flaxseeds, walnuts, and their oils. Fish (mackesel, ealmaon, sardines)
are the major distary sources of the O3 fatly acids EPA and DHA.
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Interpretation Interpretation At-A-Glance

Microbiome & Digestive Support

Microbiome Support/Probiotics
A W

@ Protiotics have many functions. These include: production of some B
vitamins and vitamin K; enhance digestion & absorption; decrease severity of
diarrhes ilness; modulate of immune function & intestinal permeability

@ Alterations of gastraintestinal microfiora may result from C-section dalivery,
‘antibiotic use, impeoved sanitation. decreased consumgption of fermentad foods.
and use of cartain drugs.

Some of the diseases associated with microflora imbalances include: IBS,
180, fibramyalgia, chronic fatigue syndrome. obesity, atopéc illness, calic and
cancar.

® Food seurces rich in probicfics ars yogurt, kafir and fermentsd foads.

Digestive Support/Enzymes
A « (I @

Pancreatic enzymes are secretad by the exocrine glands of the pancreas and
include protease/peptidase, lipase and amylase.

. Pancreatic exocring insufficiency may be primary or secondary in nature. Any

indication of i warrants further for cause (ie.,
celias disease, small intestine villous atraphy, small bowel bacterial
avargrowth).

@  high functional need for digestive anzymes suggests that there is an
impairment related to digestive capacity.

Determining the strength of the pancreatic enzyma support depends on the
dagree of funciicnal impairment. Supplement potency is based on the lipase
units present in bath prescriptive and non-prescriplive agents.

Functional Imbalances

Mitochondrial Dysfunction

AT 4 [T @

Mitochandria are a primary site of generation of reactive oxygen species.
Osidative damage is considered an impertant factor in decline of physi

Need for Methylation

QU 3 [T @

@ Metylation is an erzymatic prossss that s crifical for both synihesis and

function that oceurs with aging and stress.

. Mitochondrial defects have been identified in cardiovascular disease, fatigue
gic disorders such as P and Alzheimer's diseass,
‘85 well as a variety of genetic conditions. Commaon nutritional deficiencies can
Toxic Exposure

impair mitochendrial afficiancy.

Methyl tert-Buty! Ether (MTBE) is 8 common gasoline additive usad to
incraase octane ratings, and has bean feund to contaminate ground water
supplies where gasaline is stored. Inhalation of MTBE may cause nose and
throat imitation, as well as headaches, nausea, dizziness and mental
confusion. Animal studies suggest that drinking MTBE may cause
‘pastrointestinal irmitation, liver and kidney damage and nervous system
effects.

Styrene is classified by the LS EPA a5 a "potential human carcinogen,” and is.
found widely distributed in commercial products such as rubber. plastic,
insulation, fiberglass, pipes, food containars and carpat backing.

(@ Levels of these toxic substances should be examined within the context of the
body's functional capacity for mathyistion and nead for ghutathicne

. Function of Nutrient . Cause of Deficiency

DM, estrogen and are all
an appropriate methylation activity.
. B vitamins and other nutrients. selenium)

suppart catechal-O-methyltransfarase (COMT), the enzyme responsible for
methyltion.

KEY

@ complications of Deficiency @ Food Sources of Nutrient
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What’s Behind the Symptoms?

* 60-year-old male executive

* Fatigue, bloating, and D2M

* Elevated HbA1C, CHO, and TGs
 NAFLD/MASLD

* Need for B-vitamin, antioxidant, and
mineral cofactors

* Increased ketone production

— Low carbohydrate intake, ketogenic diet,
fasting, anorexia, starvation, and
insulin/glucose impairment

Oxidative Stress & Mitochondrial Dysfunction

Fatty Acids Carbohydrates

Adipic Acid i
Mg, B2 Suberic Acid " -
Pyruvic Acid

( Proteins I

4= ( Lactic Acid

Cellular Energy & Mitochondrial Markers
Fatty Acid Metabolism Reference

v

Adipic Acid AT . <= 2.8
0.8
Suberic Acid AT - <=2.1
Carbohydrate Metabolism
19
Pyruvic Acid e I 3 732
32.6
Lactic Acid e E—  1.9-19.8
>11.00
a-Hydroxybutyric Acid ~ emmmmm— <= 0.83
>33.1
B-OH-Butyric Acid T e <= 2.8
B-OH-B-Methylglutaric —8 - <15
Acid
. | g
Energy Metabolism _ .
342
Citric Acid G DS . 40520
29
cis-Aconitic Acid T ¢ [EEERERRREATEY 10-36 .
66
Isocitric Acid e 400 2o 265
17
a-Ketoglutaric Acid o e 452 ... ® ..... ®@
2.3
Succinic Acid P s 3 e 0446 ‘ ' ‘ * ‘ *
3.7 R
Malic Acid

ectron Transport Chain



What’s Behind the Symptoms?

Malabsorption & Dysbiosis Markers

 60-year-old male executive

e Fatigue, bloating, and D2M

e Elevated HbA1C, CHO, and TGs
 NAFLD/MASLD

* Maldigestion/absorption
* Yeast overgrowth
 Methane SIBO

Malabsorption Markers E.ffgrgma
1.3
Indoleacetic Acid TR LTI <=4.2
0.07
Phenylacetic Acid By I <=0.12

Dysbiosis Markers

ORI OgostonanaAbsorption

Acid (DHPPA)
! Pancreatic Elastaze 1 +
3-Hydroxyphenylacetic
Acid Products of Protein Breakdown (Total®)
{Valerate, |sobutyrate, Isovalerata)
ggdmxyphenylacehc Feost Fat (Total"
Benzoic Acid Triglyearides

Long-Chain Fatty Acids
Hippuric Acid
Cholesterol

Yeast / Fungal [

Phaspholipids

D-Arabinitol R . i
5.1

Citramalic Acid AU + I

Tartaric Acid AR (I

—

100 200

391 * =200 mcglg

4.4 + 1.8-9.9 micromal'g
6.1 * 3.2-38.6 ma/g

05 i * : : | | | 0.3-2.8mglg

4.0 * 1.2-29.1 mglg

1.2 * 0.4-4.8 malg

0.4 i | : | i | 0.2-69mglg

Evaluation for Methane (CH, )

Peak methane leved at any point
Result Expacted Valus
CH.Peak | 8 <10 ppm

A peak methane level = 10 ppm at any point is indicative of a
methane-positive result.

e



What’s Behind the Symptoms?

Vitamin Markers

«  60-year-old male executive Branched-Chain Catabolites (B1, B2, B3, ALA)  R3/eence
. . . s . 0'7

* Fatigue, bloating, and D2M o-Ketoadipic Acid  em— —
-Ketoisovaleric Acid  enmmmmmm—" E—  <=09

* Elevated HbA1C, CHO, and TGs ssowienene s
a-Ketoisocaproic Acid Ll —— | _ <= (.89

| AP ggeson:. ——
Glutaric Acid [ |

_ . 1.4 (Methyimelony) CoA ) (vetryimaoric A )
* Need for B-vitamins and alpha-lipoic  1sovateryigiycine . l l

acid Methylation Markers (Folate . .
Glutamate
Formiminotransferase

12

Formiminoglutamic Acid .
(FIGIu) [
0.
Methylmalonic Acid [amm— l

Biotin Markers

Branched-Chain Amino Acid Metabolism

3-Hydroxypropionic Acid < =
Vali -Ketoisovaleric Acid 4
3-Hydroxyisovaleric Acid e Csine J——p(exatssonaerc Ao ) .

— - — Branched Chain 85, Lipoat
_’("'Kem'socapm'c Add_+) a-Ketoacid Dehydrogenase ( e
N (a— Keto-B-Methylvaleric Acid A)




What’s Behind the Symptoms?

* 60-year-old male executive

* Fatigue, bloating, and D2M

* Elevated HbA1C, CHO, and TGs
 NAFLD/MASLD

e Need for B-6

e Evaluate tyrosine; precursor to
catecholamines

Kynurenine Markers (Vitamin B6)

Reference
Range

3.2
Kynuranic Acid i Protein <€—— Tryptophan — Serotonin
Quinolinic Acid R i f )
Kynurenic / Quinolinic 0.2 N Kynurenine —"‘MT Kynurenic Acid
Ratio LUNIITITIT TR 2 KMOl
B

. &

¥anthurenic Acid AN Anthranilic Acid 30H-Kynurenine —> Yanthurenic Acid
( kyNU | B, KAT

Catecholamine Mark

Tetlahydmb opterin

Phenylalanmm
Tyrosme Ttrahydrnb opteri

Homaovanillic Acid il

Vanimandelic Acid @ /

3-Methvl-4-0OH Thyroid Hormone w0 DOPA
t Jveol M |

phenylglycol - elanin -

Serotonin Markers

5-OH-indoleacetic Acid @l

PAH
TH

Braln Neurotransmitter Dopamine —— 3,4-Dihydroxyphenylacetate
()

Neurotransmitter and Acorbate comT 1
Cutot
Adrenal Hormones Homovanillate

Norepinephrine

Eplnephrme y

Vanilmandelate

coMT MAOQ

Phenylalanine 4-hydroxylase
Tyrosine hydroxylase

MAO Monoamine oxidase
COMT Catechol-O-methyltransferase




What’s Behind the Symptoms?

Reference

Toxin & Detoxification Markers Range

* 60-year-old male executive Pyroglutamic Acid Al m“:alsm WO 16-34

* Fatigue, bloating, and D2M o Sy cetie Acd < <= 0.46
* Elevated HbA1C, CHO, and TGs ?&Eﬁﬁ#ﬁ;‘;b”wcm“ RN AR e <= 67

*  NAFLD/MASLD Oroic Acid —— o E— 033101

Organic Acids (FMV Urine)

. . . Reference P s Reference
e Q- Keto p h e nyl a3 CEtIC aC|d is a Oxalate Markers Range Creatinine Concentration Range
metabolite of styrene, toluene, Gheere Acd - w S 35164 UineCrainnes s mmm— m— 2105
I enes. an d e t h I b enzene Glycolic Acid RnnE A <= 67
Xy ’ y Oxalic Acid AN W, <= 78
° O r-ot i C a C i d a pa r-t Of th e u rea Cyc | e All biomarkers reported in mmol/mol creatinine.
* Lipid Peroxides is unreportable due to - Oxidative Stress Markers -
. . Antioxidants Range | Oxidative Damage Range
urinary glucose interference _ o4 o
Glutathione _ - . . _
(whole blood) Lunnnnng L i .>— 669 Lipid Peroxides (urine) * . <=10.0
micromol/L micromol/g Creat.
Coenzyme Q10, 1.10 a4 e e 8 e ar

Ubiguinone (serum) Commentary

Lab Comments
Glucose is measured in part of this analysis. Urine sample was found to
contain 7053.07 ma/dl glucose. 06/06/2025 mw

E N & Lipid Peroxides are reported as NR due o excessive
seeee glucose interference. 06.10.25 SF.



What’s Behind the Symptoms?

60-year-old male executive
Fatigue, bloating, and D2M
Elevated HbA1C, CHO, and TGs
NAFLD/MASLD

DIAGNO

N

High AA indicates need for B-vitamins

Low methionine, phenylalanine,
tyrosine, and glycine

B-Vitamin Marker elevations
indicating need for B-vitamins

Dietary Peptide Related Markers
suggesting potential
maldigestion/absorption or reflecting
intake

VA

TICS

Nutritionally Essential Amino Acids
Amino Acid

Arginine
Histidine
|soleucine
Leucine
Lysine
Methionine
Phenylalanine
Taurine
Threonine

Tryptophan

Valine

Amino Acids (Plasma)
Intermediary Metabolites

Ronaence  B.Vitamin Markers Rareyence
7.6 0.13
CURRRAAN (LU 58-130  a-Aminoadipic Acid R R T T T Ty <=0.26
8.0 10.06
IRERRREERE IR R 64-117  a-Amino-N-butyric Acid  GIIEINIEN  RIRIMIMIMIMIINN  NNMNINS 1.68-7.19
18.61 0.79
AMMMAEN  (IELLLNNERLNAAND 6.79-14.67 | p-Aminoisobutyric Acid  EHNEIENN SEEEMEEEERREEEERNEINREED ==0.72
28.8 0.02
IR I S 12.2-281  Cystathionine . FTT Ty <=0.08
28.5
RN e 159311 Urea Cycle Markers
2.8 2.4
LR JEREAREH] UL 27-6.0 Citrulling ANNEEEEN DT S 1,746
6.72 8.13
A S e 6.08-1202  prnithine NN e TN 3.67-13.30
7.83 472
I LUIIRIE SO I 379819 rea AINDEEEN  STTTTTTTIIIN IR 328-1,058
8.88
i T Ty 6.66-14.00 Glycine/Serine Metabolites
auInn e M 264700 8
38.1 Glycine ADDIERDURS DITIRETDIRINIITIN] 6-19

CODERRERERL  DURLRRREREIR RN i 18.5-38.7

3.8
AN D i 2.0-5.0

- - - - Serlne
Nonessential Protein Amino Acids 0.54

Amino Acid

Alaning
Asparagine
Aspartic Acid
Cystle)ine
y-Aminobutyric Acid
Glutamic Acid
Glutamine

Proline

Tyrosine

Reference Cthanolamine LTI D INERTINEIE 3 e 0.310.74
Range 0.20
29 Phosphoethanolamine  «IINEENEN  MUASRIIDRIDINNNY  INNREEEND 0.120.43
AN DN 19-45 <dl
8.5 Phosphoserine ST <=0.39
AINININ  [TDDTTTTTAETTINT 3583 0.06
<d| Sarcosine (11 A D =014
AT - e <=0.40 . .
1. Dietary Peptide Related Markers el
AIIRTIRNEND  [DORTITINND % [LLLTInIn 5.7-141 121
0.03 1-Methylhistidine e NI <=3.04
(111777481 IOITTICCCITEEOTEOIIINRRDY <=0.04 0.45
12.6 3-Methylhistidine 1011 IO =072
AIIETERREND  [DDRDDTTIEDIARINDD ENDERERREDY 1.7-1748 0.5
54 B-Alanine R TN =06
AIINIRNEND (DDA TIDRENTINNT  ENDRRERERD 37-88
28
AINTNIN  [TTMTTITTTIITTD N 16-50

6.5-16.5




What’s Behind the Symptoms?

Essential & Metabolic Fatty Acids (RBCs)

Omega-3 Fatty Acids Omega-6 Fatty Acids
. Analyte Rongence  Analyte i
[ 60_yea r_OId male executlve . . tuddwa:iia:h,ln,wahu] o 1mﬂﬂudl,gah:,mc‘rls|:\';ﬂs,dairﬂ
?ﬁﬂ?ﬁ:gna —||||||I|||||||||||:||::||||n- >= 0,09 wt % {-ﬂgﬁ;z 6 A n.:;s"""" g— 10.5-16.9 wt %
° Fat|gue’ bloat|ng’ and D2M (EPEehaso e I'II;:IIIIIIIIIIII'IIIIIIIIIII >=016wis | YLooene c—uﬂuiuuuu i 0.03-013wt %
Pmﬂ‘gg”“‘“ o 2= 114wt % ?&ﬂﬁ;i?“'ﬁ”t @EEES I >=1.19wt %
° Elevated HbAlC, CHO' and TGS Docosahexaenoic |||||3|'I|G|||||||||||||||n- vegtus | Avachidonic Omega-3 Metabolism Omega-6 Metabolism
(DHA) 22:6n3 o (AA) 20:4 nt Enzyme
iy o el Unolsic Acid )

° NAFLD/MASLD % Omega-3s — >=3.8 i |

Omega-9 Fatty Acids Eicosadiena

Delta-6-Desaturase

Reference 20:2nb Important Regulators:
Analyte Range % Omaga-{ B2, B3, B6, Vitamin C,
Insulin, Zn, Mg
{aliva ail)
. 15
Oleic
AUEEE N 10-13 wt % m — e —
- Ao
* Need for omega-3 fatty acid |
ee or omega atty acids Nenonic - — — 2135wy | Omega —
I 18.0 Palmitoleic Important Regulators:
% Omega-9s RUTTTTHI] IHIIE Sy 13.3-16.8 181n7T R b, Sk
| 1l
. Wi !
Saturated Fatty Acids b
Analyte Roteonce
{meat, dairy, coconuis, paim ails] § mﬁﬁlm&mlm
Palmiti 20 . Delta-5-Desaturase
C.ilﬁé ic AN T g 18-23 wt % Elaﬁuc Important Regulators:
- 17 181 ndt B2, B3, B6, Vitamin C,
gtfggc AN T 1417 wt % Delta-6 Insulin, 20, Mg
ASNGC o —— 020IWY% |
. i - %Eghg.:'f?c Anti-Inflammatory Pro-Inflammatory
Behene AN 0 (T 0.92-1.68 Wt % " Eicosanolds Elongase Elcosanolds
Th ' . 0.17 cardio Important Regulators:
neosanoi AN N 4 0.12-0.18 wt % B3, BS, B6, Biotin,
C230 An alyto Vitamin C
) . 2.7
‘L:g:%”“": AT =TT 2.1-3.8 wt % ——
) 0.00 Omega-6s | Docosatetraenoic Acid |
! Nr————————
Eﬁg‘gﬂm"“ T T T 0.07-0.15wt % Omega-3s
, 0.26 AAJEPA Elongase
,":"'f;ﬂg”‘: A NN 0.22-0.37 wt % | 20:4 6 / 20
M.7 Omeqa-3 Ir Delta-6-Desaturase
EN A % Saturated Fate @ e g 39.8-43.6 o

Docosahexaenoic Acid



What’s Behind the Symptoms?

* 60-year-old male executive

* Fatigue, bloating, and D2M

Nutrient Elements

 Elevated HbA1C, CHO, and TGS  Element
123.0
*  NAFLD/MASLD G, ——— —
'}fgggjsm"‘ i ? A
- '}”ﬁ;gg’};ﬁgﬁd) ammm e A
* Low/normal potassium PUESUT o e —
. 198
?;};’};”QM) ammm e A
Zine 101.0
e ma) B SO 11111

Elemental Markers
Toxic Elements*

Reference Reference
Range Element Range
0.88
75.3-192.0 meg/dL  Lead * Y <= 2.81 mcg/dL
1.09
30.1-56.5 mcglg Mercury * Y <= 4.35 mcg/L
1.8
3.0-16.5 meg/L Arsenic * Y <=13.7 mcg/L
<DL
2,220-3,626 mcg/g Cadmium * T <=1.22 mcg/L

* All toxic Elements are measured in whole blood. The reference ranges for
Lead, Mercury, and Cadmium are derived from the 95th percentile from
64.3-159.4 meg/dL  NHANES

109-330 meg/L

The Elemental reference ranges are based on an adult population.




What’s Behind the Symptoms?

roprotein E : CHOLESTEROL REGULATION

Apolipoprotein E (Apo E) plays a key role in lipid metabolism by helping to remove dietary cholesterol

® 60—ye a r_ O | d m a I e exe C u t i Ve Chlr_:;::::‘; o {chylomicrons and VLDL) from the bloodstream.
APOE Health Implications ‘L

° Fatig u e, b I Oat| ng, an d D2 M APO E2: cys/cys MTHFR 3, 10-methyltetrahydro

APQO E3: cys/ arg §_10-mathylenatetrahydrofolate reductase (MTHFR) is a key enzyme in folate metabolism, facilitating the
APO E4: arg / arg formation of methyltetrahydrofolate, a required cofactor in the remathylation of homoeysteine (Hey) to mathicnine.

 Elevated HbA1C, CHO, and TGS |  vour Genotype: Location:

Chromosome 1

3 | q | Ce77T COMT eth METHYLATION
o N A F L D/ IVI AS L D Your Genotype: Catechol-O-Methyltransferase (COMT) is a key enzyme involved in the deactivation of catechol compounds,

The two SNPs lead to 3 possil Location: including catecholamines, catechol estrogens, catechol drugs such as L-DOPA, and catechal metabolites of
variants for each chromosome + * | [— Chromosome 22.11g various chemicals and toxins, such as aryl hydrecarbons.
known as ApoE2 E3 & E4. V158M Health Impll .

A1298C Your Genotype: - 3-4-fold reduction in COMT enzyme activity, resulting in decreased methylation

- Increased risk of nervousness/anxiety {(esp. when history of childhood trauma) and PTSD, due to higher

° ApOE3/4 Your Genotype: +* | +f baseline levels of catechala
° H ete ro Zygo u S fo r M T H F R 6 7 7 + " | — g ::::::;icn?:;:s:i:sgrlr;ii;ompmmise working memary, decision-making ability, or mood, by producing

- Strong cognitive stability, e.g.. ability to focus {due to higher brain dopamine) but lower cognitive flexibility

a n d 1 2 9 8 {e.g., ability to adapt o external changes)

- Cognitive benefit may be most apparent as dopamine levels decline with age

- Conflicting reports for breast cancer risk; possible increased risk in Asian women, but marginally

e H O m Ozygo u S fo r CO IVI T decreased risk in Caucasian women

 Reduced pain threshold, which is exacerbated by one's experience of pain; increased risk of fibromyalgia
and chronic pain syndromes

- Possible increased fracture risk, esp. in men, but greater BMD response to physical activity
- Possible increased risk of substance addiction, including alcoholism

- Possible increased risk of Parkinson's disease (mixed studies)

Clinical Management Consliderations

= « Minimize stress, since catecholamines levels may already be high

- Ensure adeqguate B6&, B12, folate, magnesium, betaine, and methionine to support formation of
S-adencsylmethionine and prevent elevated homocysteine; S-adenosylhomocysteine inhibits COMT

- Preliminary findings suggest reduced risk of cardiovascular events by laking aspirin or vitamin E

- Exercise caution uging conjugated equine estrogens such as Premarin®; in-vitro studies suggest show one

of its metabolites to inhibit COMT
E A - Individuals with this genotype may have a superior response to SSRI antidepressants (mixed studies)

...2 « In children with ADHD, mathylphenidate (RitalinE) may be less effective (mixed studies)




What’s Behind the Symptoms?

60-year-old male executive cc Fatigue, bloating, and D2M
e Dyslipidemia, HbA1C 12.5, and CVD risk

— Continuous glucose monitor, D2M medication adjustment,
nutritionist referral

* Nutrient Support

— Multivitamin, B-complex, Omega-3 Fatty Acids, and Antioxidants

e Other
— Digestive support with meals
— Elimination diet
— Treat SIBO and yeast

» Diet/Lifestyle changes
— Decrease EtOH

— Exercise/Trainer
— Stress Management

Nutrient Need Overview

Antioxidants

Vitamin A

Vitamin C

Vitamin E / Tocopherols
a-Lipoic Acid

CoQ10

Glutathione

Plant-based Antioxidants.
B-Vitamins

Thiamin - B1

Riboflavin - B2

Niacin - B3

Pyridoxine - B

Biatin - BT

Folate - B9

Cobalamin - B12
Minerals

Magnesium

Manganese

Molybdenum

Zing

Essential Fatty Acids
Omega-3 Faltty Acids
Gl Support

Digestive Support/Enzymes
Microbiome Support/Probictics

Amino Acids (mg/day)
Arginine
Asparagine
Cysleine
Glutamine
Glycine
Histidine
Isoleucine
Leucine

Lysine

(LR

Provider

Nutrient Need Suggested
o1 2 34 s 8|7 8 8 w0 PR R dati
LT NN  3.000 U
—l ’ I_ 80 mg
T [Ny 2w
AN 4 [l
(I < [
CLLLRTERTTUTTETIUED R 1111111111111
LT QUL
AN D 12mg
_l . |_ 1.3mg
QT e Ny 1emg
AT ’ |M 1.7mg
—l I_ 30 mog
Qe M 400 mco
AT e D  24mc -1 000 mog
AT <Ny  s20mg
Al e iy 23mg
G NN 25 mog
QN e iy t1mg
QNN 3 M 500 mg
A & [ 50001V
AT ‘@I
Methionine Recommendations for age and gen der-specific supplementation are set by
comparing leveds of nutrient functional need o optimal levels as descibed in
Phenylalanine the peer-reviewed Merature, They are previded as guidance for short-lerm
Serine @ support of nutitional de ficiencies anly.
Taurine { 0 } Any application of the Nutient Need Overview as a therapeutic
Threcnine : o ) C jon s 10 be ined by the ordering practtioner,
Toplophan 0 D
Tyrosine 173
Vaine C o D



College Student

23-year-old female student with fatigue, headaches, and constipation

* Chief Concerns * Pertinent History
— Fatigue — Full-time student and works part-time
— Headaches — Runs 2 miles 5 times/week
— GI: Bloating, constipation, indigestion — Diet: SAD (processed foods, fast foods, and
— Heavy menstrual cycle bleed minimal-at-home meals)

— Rx: Thyroid (no updated testing)
— Supplements: Gummy Vitamin OTC

— Hx: anemia (not on iron and no updated
testing)
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°
What’s Behind the Symptoms? e )

01,2 3 4 5 6 7T 8 8 10
Antioxidants
Vitamin A AN oy ssu (2500 )
2200 Metabolomixs. = FMV US4 A _____JEETH
Vitamin € / Tocopherols A o v 1wowu )
a-Lipoic Acid AN e
e 23-year-old female student caao ammm» @
Glutathione (T L g
H H H Plant-based Antioxidants AT @l
* Fatigue, headaches, and constipation @ @ @ B Vit
e | it | mataaak ]  Thiamin-81 A D osmg
° TherId RX Riboflavin - B2 AT WD osmg
Niacin - B3 AN L T
Pyridoxine - B6 (NN M osmg  ( tomg )
— Biotin - B7 AT WD 12mo
Folate - B9 AT M 200 meg
1 1 1 1 : Cobalamin - B12 Anmnnn"m - 12 100 meg
* Need for antioxidant, mitochondrial, ~ ®  (@uwmmanespm canern -
Need for
H M Magnesium (TN WD 130mg
and methylation support plus Sucist sicent B} OO e ——— TS
. . Molybdenum AN S  2ng  ( Soma )
reducing toxic exposures onmm— o m (o)
* High nutrient need for antioxidants, Gysne of |re
Cysteine A Met @ Support
. . . Lipid Peroxides A Glul ra Y
B-Vltamlns and mlnerals 8.0HJG 2 Laq  Digestive Support/Enzymes LT < [[nmmmm {(_ 5000L )
’ Taurine Al I[Py Microbiome Support/Probictics (TR M@
Citric Acid v Citri
i al A
* Need to evaluate Gl S o |
';: Amino Acids (mg/day)
vai  Arginine C 0 D Methionine (0D Recommendatons for age and gencer speckc suplemeniaton e el by
Adip  Asparagine (I) Phenylalanine C o the peer-reviewed ieratre. They are prowded as guidance for shortierm
Sub Cysteine “ Serine @ support of nu'ritional deiciencies oniy.
Glutamine C o D Taurine i 0 ) The Mutrient Need Overview is. provided at the request of the ordesing
Glycine Threanine ( 0 ) md.:yn:eom :a:t:::— ’ sroee
Histidine C o > Topophan (0 D
—  Isoleucine C o D Tyrosine C o D
© oo Disgrosion AL eucine (I) Valine C o )
EN A ——— Y518 @
DIAGNOSTICS © Gemova Diagaostics - A_ L Peace Bremer, PRI, INABMLI), Lab Direcso - CLIA Lic. £4DOG88571 - Medicare Lic. 4348478 R




Interpretation at-a-glance

Interpretation

Antioxidar
Vitamin A
i & [y

Beta-carolene & other carolencids are converted (o vitamin A (retind), involved
in vision, anfoxidant & immune function, gene expression & cel growh
@ Vamin A deficency may occur with chronic alccholism, anc deficency .
or aral agen & progessn
. Defcency may resut in nght bindness, impaired immunity, healing &
#55U8 regeneraton, increased nisk of infection, leukoplakia or keratosss.
@ Food sources indude cod iver o, fortiled careals 8 mik, eggs, sweet patato,
Pumphin, CaTol, cCantaloupe, Mango, SENach, broccol, kale & bullernut squash
Vitamin E / Tocopherols

i <& [y @

® Apha-tocopherol (body's main form of witamin E) functons as an antioxdant,
reguiates coll signaing, nfuences immune function and
inhibits coagutation
D y may with
arkistat, olestra and certan 9.

colestipol, isonazid,
in pe . daxia, muscle weakness,
nmo.(hy MMMMCVD prostate cancer and cataracts
@ Food sources incude olls (olive, 50y, cam, canola, saffiower, sunfiower), eggs,
nuts, seeds, spnach, carots, avoecado, dark leafy greens and wheat germ.

CoQ10
AU ~<@fmmm ‘
.COOK)-=""“‘-“‘ thatis inhe body and
- CoQt0 for energy
pH regulation.
& CoQ10 defcency may occur with HMG-CoA reductase inhibitors (statns ).
several ans-diabetc
beta-tlockers.

@ Low levels may aggavate oxdative s¥ess, dabetes, cancer, congestve heart
failure, cardiac arrhythmias, gingivitis and neurologic dseases.

@ Main food sources include meat, poultry, fish, soybean, cancla od, nuts and
whole grains . Moderate sources include Fuits, vegetables, eggs and dairy.

Plant-based Antioxidants

aimnnmnnn _

. Oxidative sress is the imbalance between e producton o free radcals and
the body's abiity 1o readily detoxify these reactve species andior repar the
resuling damage with ans-oxdants.

@ Oxidatve be (energy and
o exogencus (exercse, exposure 10 environmerntal toxins)

® mummsmmmmmnmmmnd

diseases and chronic fatigue

syndrome.

@ Aotioxdants may be found in whole food sources (e.g., brightly colored fuits &
vegetables, green fea, furmeric) as wedl as nutraceuticals (e g resveratrol,
EGCG, luten, fycopene, ginkgo, milk fistie, etc. ).

@ Function of Nutrient @ Cause of Deficiency s

T Cemova Diggasis A L Peas Brewes PDL DOVBMLY, Las D

Interpretatior

B-Vitamii
Thiamin - B1

[HL T l_@

@ B s arequred cofactor for enzymes involved in enesgy producton fom food,
and for the synthesis of ATP, GTP, DNA, RNA and NADPH.

@ Low B1 can result from chronic alooholism, duresics, digoxin, oral contracep-
s and HRT, or large amounts of tea & coffee (contan anti-B1 faciors).

. B1 deficency may lead 1o dry benben (e 9., neuropathy, musde weakness),

weot beriberi (0.9, , edema), ‘or dementia
@ Food sources Brazl nuts, peas, organ
meats, m:mmuwm spinach, milk & eggs.
Riboflavin - B2
LU R g ‘
.muulwy function, energy
and Wlamn activaton.

) lvaaz-nqra‘lmmmm some ant-psycholic medications,
ricydic or

.mm may result low urc
acid, bw B3 or B6, high homocy steine, anemia or oral & fwoat nflammaton

@ Food sources include mik, cheese, eggs, whole grains, beef, chicken, wheat
garm, fish, broccok, asparagus, spinach, mushrooms and almonds.
Niacin - B3

LELLLLLITL LT l—@

@ B3 s wed 1o form NAD and NADP, invoived in energy producson from food,
fatty acid & chdesterol synthesis, cell signaling, DNA mpawr & cell
dfferantaton.

@ low B3 may result from deficencies of ryplophan (B3 precursor), B8, B2 or Fe
{cofactors in B3 o from long
e

. B3 defoency may result in pellagm (desnatts, damhea, dementia), newrologc
symploms (e.g., depression, memary loss). bright red fongue or fatigue.

@ Food sources indude poulry, beel, organ meats, fsh, whole grans, peanuts,
seeds, lentls, brewer's yeast and kma beans.

@ Function of Nutrient @ cCause of Deficiency [ |

Interpretatio

Mineral
Magnesium
AT - @nnmnp .
@ Magnesium is invoived in >300 metabolic reactions. Kay areas inchude energy
froduction, bone 8 ATP formation, musce & nerve conduction and cell
sgoaing.
.Dnio‘m.quoccuv h
enal dsarders (wasting), diabetes, diuredcs, digoxn or high doses of zinc.
@ oW Mg may resultin muscle

changes.

@ Food sources indude dark leafy greens, oatmeal, buckwheat, ungolis hed
grains, chocolate, milk, nuts & seeds, ima beans and molasses.
Molybdenum

A <& @

@ Mohtdenum is a cofackr for enzymes hat convert sulftes 10 sufate, and
 and that help aidehydes & omer toxins.

@ Low Mo levels may result from long-term TPN that does not inciude Mo.

@ Modetciency may resut in increased sulfite, decreased plasma uric acd {and
antioxidant funciion), deficient sulfate, impaired sulfaton (detoxification),
neurologic disarders or brain damage (i severe deficiency).

@ Food sources indude buckwheat, beans, grains, nuts, beans, lentis, meats.
and vegetables (alfiough Mo content of plants depends on sod content)

@ Function of Nutrient @ Cause of Deficiency []

Interpretation At-A-Glance

Microbiome & Digestive Support
Microblome Support/Problotics Digestive Support/Enzymes
amnmmnmm - HITGHID @ T <& N @
y functions T of some B @ are secreted by glands of he pancreas and

mmwvhmnl( MCMAW decrease severty of
darrheal iness; modulate of Immune function & ntestnal permeabdity

@ Aterations of gastrantestnal microfiora may result from C-secton defvery,
of fermented foods

. Some of the diseases assooated with microfiora imbalances incude: 1BS,
18D, fromyaiga, clvonic fatigue syndrome, obesity, slopic liness., colic and
cancer.

@ Food sources rich in prabiotics are yogunt, kefir and feemented foods.

rciude prateaseDepidase, pase and amylase.

@ Pancmatic exccrine insufficency may be primary or secondary in nature. Any
ndication of msuficency wamants further evaluation for underying cause (1 e .
cedac dsease, small ntesine villous atophy, small bowed bactenal
overgowh)

. A high functional need for digestive enzymes suggests that theve s an
mparment related 1 digestve Capacty.

Dx enzyme sugport depends on the
mdmmw Supplement pofency s tased on the ipase
units present in both prescripive and non-resapive agents.

Functional Imbalances

Mitochondrial Dysfunction
anmmnmnmmmn @i
are a pimary sie of of reactve oxygen species.

Oxidatve damage is considesed an important factor in decine of phy siologic
function hat oocurs with aging and stress.

identfed disease, fatigue
SyNdromes, neurciogic disorders such as Parkinson's and Alzheimer's disease,
as well as a vanety of ger ! Commaon can
impair mitochondrial effcency

Toxic Exposure
G @ ‘

@ Moy tert-Butyl Ether (MTBE) is a common gasdine addve used 1o
increase octane ratings, and has been found 1o contamnate graund water
supphes where gasdine & siored. Inhaation of MTBE may cause nose and
roatiritation, as well as headaches, nausea, dzzness and mental
confusion. Animal MTBE may
rsyomntestinal rrtaton, ver and kdney damage and nenous system
effects.

. Styrene is cassified by the US EPA as a "potential human carcinogen.” and is
found widely distributed in commercial products such as rubber, plassic,
insulation, fiberglass, pipes, food contaners and carpet bacdking,

@ leveisof these
body's for

shoukd be exar
and need for

@ Function of Nutrient @ cCause of Deficiency

. Metylation is an ezymatic process hat s oicad or both synhess and
DNA, es¥ogen and el

on appropriate mefylation actvity

. B vitamins and other nuinents (mefhionine, magnesium, selenium) functonally
Suppat catechol-O-methyitrans ferase ICOMT), he enzyme responsidie for
metyaton

KEY
@®c

of D y @ Food Sources of Nutrient

© Geaova Diggavstics - A L Peue Seewes, PRDL DABMLI), Labl

© Chanova Durgossios - A L Pence- B wer, PR, IXABMLIL Lab

© Gemova Digassis - A L Peace direwes, D, DOBMLI), Lab Dicave - CLIA Lic 400653571 - Medowe Lic #3-847§
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What’s Behind the Symptoms?

e 23-year-old female student

* Fatigue, headaches, and constipation

* Thyroid RX

* Fatty Acid Metabolism — need for
Carnitine, Vitamin B2, and/or
Magnesium

e (Carbohydrate Metabolism - exercise,
anemia, and/or zinc

* Energy Metabolism — evaluate iron
and toxic exposures plus need for
GSH, B3, and minerals

* Electron Transport Chain - oxidative

stress

Fatty Acid Metabolism
Adipic Acid STEITEITRIRRTIeT
Suberic Acid ATTIRRIERNININ) 0

Carbohydrate Metabolism

Pyruvic Ackd SATNINEN n?lnm
Lactic Acid GEEEEN 1T
a-Hydraxybutyric Acid EFETIRTIENEETIEEE
B-OH-Butyric Acid GIEITITERIENTINT
%Q:ﬁ"“"m""“"c I
Energy Metabolism

Citric Acid arnny ':.ownnn
cis-Aconitic Ackl GEEEN
Isocitric Ackd LB

aENNEEm Grnvirnan

4.6
QENIEEN 11100660

a-Ketoglutaric Ackd
Succinic Acd

Malic Acid GIITIRIETTERINEEN

Cellular Energy & Mitochondrial Markers

Oxidative Stress & Mitochondrial Dysfunction

Fatty Acids

Adipic Acid

Mg, B2

B-Oxidation

12.3
e <=50

ammn 12-39

241
mmme 3.7-146

6.60
. <=080 @

>50.8
e  <=34

( suberic Acid )

( Carbohydrates )

Mg

( Pyruvic Acid ) = (Lactic Acid 2)

B1,B2 B3,
BS, LIM)

83

Malic Acid »

Citric Acid Cycle . ‘

Fe, 82

Mg. B1
83, B2

1 Proteins )

v

(citric Acid )

Fe, GSH "H"

cis-Aconitic Acid 4

+@
a-Ketoglutaric Acid +

B3,
Mg, Mn

28
mne <=19
Fon]  (Gomzyme Q10
. [ S S
g VD oWy o
e 1333 ] ‘ ‘
117 o LAAARSATRRRARRRRERANERRR RN RRR ittt s LRI RR RS LRRRRRRIRRRRRLiRAtRRRA IR
ATIren 3897 .
s Electron Transport Chain R
e 1255
Mrmmn 08104 © Geaova Diagasesios - A. L Peacedleewes, PAD. DIABMLY, Lab Dascioe  CLIA Lic G4D0624571 - Mediowe Lic 4363473 AUONZO
5.5
amnmnme
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Organic Acids

What’s Behind the Symptoms?

2.0 24

Indoleacetic Acid B P ] e <=42  o-KetoadipicAcd AT semme <= 21
0.14
Phenylacetic Acid ST emmmmm»  <=015 a-Ketoisovaleric Acid
1.58
Dysbiosis Markers a-Ketoisocaproc Ak IS EEEERe <= 091

9.8 48

Ditycramphe [ P— - a-Keto-B-MehyhValert s . <=
wﬁo A)’M P <=70  Acd <=23

e 23-year-old female student o ol — etz rs o 0

39
4 Hydoqphenfscetc  qu— <=37  Isovaleryigiycine CEmTTRETEE ¢ ImEm»  <=54

° Fatigue’ headacheS’ and Constipation Benzoc Acd e °'o°'m— w010 Methylation Markers (Folate, B12) 5
Hippuric Ackd ST smmme <21 | ST Acd me—  <=27
° Thy r. 0 | d RX Yeu.t.l Fungal Dysbiosis Markers . —— ’:' . ——— <=22
— Citramalic Ackl GITIINTIITIEIE & <=53  3-Hydroxyproponic Acd
Tartaric Acid ?— <=2 3 Hydroxyisovaleric Acid  «aEEIEREEERREINN -n <=38

* Potential maldigestion/absorption and

Fatty Acid Metabolism Rorance Kynurenine Markers (Vitamin B6) Rings
yeast dysbiosis s SO VOO
Suberic Ackd ALRRIILTIININ 20'. —— <=42 Quinolinic Acid M.J mmme  <=16
. . - 1.52
* Need for B-vitamins Carbohydrats Metabolism T
Pyruvic Ackd Grennm "— mmmme 1239 Xanhurenic Acd AENEEEE .. <= 1.07
1 g 4.1 Catecholamine Marke
* Address toxic exposures and/or lred o | 37:40 | Colochalamine Markers
. o . a-Hydraxybutyric Acid GITHEERnnn _ <=080 Homovanilic Acid GIEE T e R 1886
support detoxification A ——— N | O —— M
£OH--Methvighianc  quuessss— — < ;";‘;’gw* PR S mm— 0.07-0.41
Energy Metabolism Serotonin Markers
Citric Acid —"'o— jLatitiie] 62648 5OH-ndoleaceScAcd GIEEEN I —‘ 64243
koo Ac  amm — — 13
17
Isocitric Ackd P —— 38 | poemicAcd SRR TRt ? N 2364
a-Ketoglutaric Ackd amEEn o _“ 12:55 a-Ketophenylacetic ACId s 0':7_ <= 050
48 {from Styrene) )
Succinic Acid ammm e D 08104 | o-HydoyisOUYICAC eum—— — <= 8.7
55 (from MTBE) 0.80
Malic Ackd E—— —  <=27 | Omtic Acd annn TEaEEe Wmmm» 033091
Metodology: GOMS, LO/MSMS, Alkaline Picrate, Colaimetric Organic Acid Reference Ranges are Age Specific

E N A © Genovs Diggaosts - A L Peave Brewer. MD. DOABMLY), Lab Do - CLIA Lz 6400653571 - Mediowe Lic #31.547% AUON2 10
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W h at ’S B e h i n d t h e Sy m pto m S ? Oxalate Markers Eg';ﬂiccigismne Concentration Range "

18.8 3.8
Glycanc Acid IR & linnnne 40-19.8 Creafinne * Leiii i e RRRRRRRRRRRRR 1110 31195
68 mmobL
Glycalic Acid ARNIRRNNTNNNInninn & vy ==101
33
Omalic Acid BULLLTRS LI —__ <=101

All biomarkers reportad in mmolimal creatinine.

o 2 3'yea r-O I d fe m a Ie Stu d e nt Oxidative Stress Markers

Oxidative Damage Refwance

* Fatigue, headaches, and constipation LotParcntn i) e s—_ <= 10

micromalig Creat.
]
B-OHAG (urine) AT WO <= 15

* Thyroid RX —

The Owidative Stress reference ranges are based on an adult population.

Pathways
Methylation Markers

* Oxalate Markers T OIS

— Glyceric Acid: Vitamin B3 and
Magnesium

THF
Glutamate

Formiminotransferase

— Glycolic Acid: Oxidative Stress

e Oxidative Damage

Branch-Chain Amino Acid Metabolism

u-Ketoiaovaleric Acd )
: B1,62.83,
a-Ketoacid Dehydrogenase
(Isoeucine_+ e (a-Keto-p-Methylvaleric Acid_+)

— Lipid Peroxides: oxidative damage to
cell membranes

Krebs
ENOVA cyele
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W h at ’S B e h i n d t h e Sy m pto m S ? Nutrltlonlly Essentla Amino Acids S Ad?:t;:miary Metabolites

Amino Acid Ronge™®  B-Vitamin Markers

S A s o se——"——
Isoleucine L ERRiitiiiiiny —" 1044 B-Amincisobutyric Acd «IEEEEEE PRRRRRREE _ﬂo 5284
e 23-year-old female student o e e
* Fatigue, headaches, and constipation e S 46 [ c—rti—
* Thyroid RX i e T R — sl
Tryplophan amnm N —‘47 24113 Giycine —|~ T— 118607
, o [ Noncssentia Protein Amino Aciss — |
* Elevated Amino Acids indicate a need Ao Rl - e e a
for B-vitamins —— a— g | | 32
Aspartic Ack T n— <= 19 = - et e o i
* Intermediary Metabolites indicate a e N
. . . Cyotiw _Sﬁ = Anserine (dpeptide) AT “- ——  1.0-268.1
need for B-vitamins and potentially Anic it em—— 5| TR0 e a—— 7513
. . s g P 28 S 1-Methyhistdine I S SRS 28-1985
methylation imbalances e ol See——. R
S S 1 S 3 B-Alanine ANTITETRIITOETRAREAY ’1— 29
* Elevated Dietary Peptide Markers can o w
suggest maldigestion/absorption or SRS
reflect intake .
EN
DIAGNOSTICS o D A L Pram v P, DABMLS Lo D CLIA L SADS571. e L 500073 T,




Elemental Markers
Nutrient Elements

What’s Behind the Symptoms?

Toxic Elements

Element Raference  Element Rtersnce
B:tuiu in ug/g creatinine Results in mg/g creatinine
e 23-year-old female student o CTR .. Concontration (Urino) e
* Fatigue, headaches, and constipation P i o
[} Thyr‘oid RX Bismuth ?:;,15 ENTEERRE RN R <= 228

e Current Exposure (random urine)
— Identify Source and minimize

— Support detoxification and
elimination

B Toxic and Nutrient Elements I

ELEMENTS

SOURCES

NUTRIENT INTERACTIONS

PHYSIOLOGIC EFFECTS

CLINICAL SIGNIFICANCE

Arsenic (As)

Found in water, air, soil, cigarettes,
and cosmetics. Food grown in
contaminated water sources, such as
rice and vegetables, or fish, are a
common source.”

Folate, SAM, vitamin B12, and choline are
needed to optimize methylation. Arsenic is
metabolized by a series of methylation
reactions to dimethylarsenic and
methylarsonic acids. There are some
highly reactive intermediates in its

Major sources of occup
exposure is the manufacture of
pesticides, herbicides, and
agricultural products.’

90% of all arsenic produced is used
as a preservative for wood to prevent
rotting and decay. Copper chromated
arsenate (CCA), also known as
pressure-treated wood, was phased
out for residential use in 2003, but
wood treated prior could still be in
existing structures. CCA-treated
wood is still used in industrial
applications.

Organic arsenic found in seafood is
relatively nontoxic, while the
inorganic forms are toxic."”

ivalent form which are toxic."

Magnesium may have protective effects
against As toxicity, and Zinc may increase
As excretion.*

Vitamin C, a-tocopherol, flavonoids,
polyphenols, and selenium have been
shown to decrease arsenic-induced
toxicity."

The absorption rate of arsenic in the Gl tract is 90%.
(Though arsenic compounds of low solubility are not

Increased risk of cancer (skin, lung,
bladder, liver, prostate). Associated

absorbed as efficiently.) As binds to RBC's and deposits
in the liver, kidneys, muscle, bone, hair, skin, and nails.
It is excreted mainly through urine, with 50-80%
excreted within three days.''” Most of the arsenicin
blood is rapidly cleared within hours. It is not possible to
distinguish organic from inorganic arsenic in urine or
blood.'"

Impairs cellular respiration by inhibiting mitochondrial
enzymes and the uncoupling of oxidative
phosphorylation.

Reacts with protein sulfhydryl groups, producing
inhibition in the oxidation of pyruvate and beta-
oxidation of fatty acids.

Inhibits DNA repair and induces chromosomal
aberrations."

with neurobehavioral changes,
memory, intellectual function
abnormalities, diabetes,
cardiovascular disease, reproductive
effects, skin hyperpigmentation,
peripheral neuropathy, respiratory
irritation, nausea, and hematologic
effects.””
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What’s Behind the Symptoms?

Nutrient Need Overview

Mutrient Need Suggested Provider
23-year-old female student cc fatigue, headaches, and constipation i gy
. . . .. . Vitamin G TN I 250 somg )
*  On thyroid rx and prior hx of iron deficiency anemia Vi &  Tonegharcn —— T R ETTS
a-Lipoic Acid AU K I (_100mg )
* Nutrient Support oo C—e—
— Multivitamin with additional B-complex, Magnesium, and CoQ10 .
Thiamin - B1 A M osmg
Supplement Riboflavin - B2 —: D osme
* discontinue gummy vitamin e C— —
e Detoxification e pe— i G4
. Cobalamin - B12 AN D 12me 100 mog
— ID source and avoid heavy metals Minerals
. . . . Magnesium qnmmunn——n—n, I 130 mg
— Improve elimination (i.e. IR sauna) Vargarese pr— TS
. WMolybdenum A I 22 mog S0meg )
— Glutathione Zine T omg )
o Diet Gl Support
— Increase plants, fiber, fruits, and fatty fish D o — —— <-25;°:'§m‘
* Further Assessment
. . . Amino Acids (mg/day)
— Thyroid and iron studies e oot e s
Asparagine @ Phenylalanine “ the #:::N":':::::o'; provded as gudance for short-em
o StOOI TeSt (GI EffeCtS) Or SIBO gr::::e ::T:e C o :::wrlMMMwawammmtdmmm
— Salivary Hormones (Rhythm Plus) - e i ———
. . « . Isoleucine Tyrosine C o
e Continue physical activity e e o




Importance of Micronutrient Testing
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The BIG Picture

* Symptoms are multi-system
— This patient’s symptoms were not explained by one isolated marker

— Instead, we identified patterns involving gut health, nutrient status, and
detoxification/methylation

— Functional testing added clinical context

— Optimizing physiology may improve medication effectiveness, symptom
resolution, and patient outcomes



Beyond “Normal”

* Normal # Optimal
— Traditional labs define disease absence, not functional balance. Many patients feel unwell long before
conventional ranges shift
* Root Cause Visibility
— Personalized labs reveal upstream drivers — nutrient deficits, hormone shifts, microbiome imbalance,
mitochondrial dysfunction — that conventional testing misses
* Systems Integration
— Conditions like depression, fatigue, or cognitive decline rarely belong to one system
— Personalized labs illuminate how the gut, hormones, and mitochondria communicate

e C(Clinical Confidence

— When you can read deeper patterns, you move from “symptom management” to “physiologic
restoration”




Additional Educational Resources

mi&i@
Metaholomix+
SUPEORT GUIDE <

www.GDX.net

* NutrEval & Metabolomix+ Support Guide
e Learn GDX video modules

* Live GDX webinars

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

Medical Education Consultations

LIVE
* Schedule online Dx
e (Call Client Services 800-522-4762 see0e

Lab Report


https://www.gdx.net/the-lab-report
https://www.gdx.net/core/support-guides/NutrEval-Support_guide.pdf
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