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Technical Issues & Clinical Questions

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

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

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

for follow up correspondence and/or for further communication.



Need More Resources? 
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NutrEval & ION: 
Case-Based Interpretation for the Athletic Patient



• Highlight the relevance of nutritional 
testing for athletic patients

• Understand the clinical significance 
of functional biomarkers of 
nutritional status

• Identify key areas of nutritional 
support for athletes

• Interpret and apply laboratory 
results

Overview



The information presented 
in this presentation is for 

educational purposes and is 
not intended to be used as a 

substitute for medical due 
diligence or your best 

clinical judgement.

Disclaimer



The key to breaking performance 
barriers is to “keep athletes healthy… 
if they stay healthy, everything else 
falls into place.” 

– Alan Ashley, the U.S. Olympic Committee’s 
Chief of Sport Performance

“…researchers are focusing on such 
key areas as physiology, nutrition...”

– Peter Weyand, Southern Methodist 
University

National Geographic (July 2018)

Brennan, Christine. “How Technology and Smarts Help Push the Limits. “National Geographic “, photographed by 
Thiessen, Mark et al, July 2018, https://www.nationalgeographic.com/magazine/2018/07/building-a-better-athlete/.



The State of High-Level Competition

• Margin of victory is often exceedingly narrow
– “Photo finish”

– 0.024 second could separate 1st from 5th place

• Missed opportunity to finish or make a key play
– Lack of endurance

– Split-second lapse in concentration



The State of the Athletic Patient

• Appear “healthy”
– Not always “healthy” biochemistry

• Some present with symptoms or a Dx

• Motivated

• Dedicated

• Performance-oriented

• Varying degrees of nutritional knowledge
– Often seek information from unqualified sources 

(internet, media, etc.)

– Often experiment with diet and 
supplementation

Kiertscher E, et al. Perform Enhanc Health. 2013;2(1). 24-29.

Weeden A. M., et al. Sport J. 2014;17:1-13.



• Patient diet logs can be helpful, but:
– Only provide information about intake, not 

assimilation

– Data collection can be time-consuming for 
patient

– Interpretation can be time-consuming for 
clinician

Subjective Nutritional Assessment



• Both Profiles:

– Provide comprehensive info about nutritional 
status

– Answer many of the same clinical questions

– Require urine and blood specimen

• Key Differences

– Results layout

– ION: direct measure of Vitamin A and E; Vitamin 
D and homocysteine are included

– NutrEval: direct measure of glutathione; option 
to add-on genomic markers and Vitamin D

NutrEval ION
Organic Acids Organic Acids
Amino Acids Amino Acids

Fatty Acids Fatty Acids

Nutrient Elements Nutrient Elements

Toxic Elements Toxic Elements

CoQ10 CoQ10

Fat Soluble Vitamins 

A, & E (D as add-on)

Fat Soluble Vitamins 

A, E, D & β-carotene 

Lipid Peroxides Lipid Peroxides

8-OH-2DG 8-OH-2DG

Glutathione Homocysteine

Genomic add-ons 

available

No genomic add-ons

Objective Nutritional Assessment: NutrEval or ION



Conceptual Framework: 
Direct Indicators of Nutrient Deficiency

Direct measures are simple. If Vitamin D is low, support it.



B

C

Conceptual Framework: 
Functional Indicators of Nutrient Deficiency

A
A Intermediary metabolite

En Enzyme

Cofactor

E1

E2a

Urine or Blood

B



Biochemical “Highways” Analogy

Elongase
Vitamin and Mineral Cofactors:

Niacin (B3)
Pyridoxal-5-phosphate (B6)

Pantothenic Acid (B5)
Biotin, Vitamin C



Case 1



21 y/o female soccer player / college student
• CC: “wiped out” after practices and games

• Occasional loose stools, especially around game times

• Pregnancy test (-)

• Diet: college cafeteria plan, eats her vegetables, 
macronutrient ratios are 30% protein, 40% carb, 30% fat, 
occasional packaged foods

• Supplements: MVM

• Medications: NSAIDs 2-3 / week for pain

• Moderate stress

• Sleeps 6 hours per night on average

Case 1









‘loose stools’

Digestive Support 
recommendations made 

at yellow or red status

Several amino acid 
recommendations 

present

Gut symptoms reported 
by patient

Consider 
stool test 
for insight 

into 
digestion / 
absorption



Interpretation-at-a-Glance Pages of the NutrEval

Can be used to help remind the patient that nutrients come from food



Efficient 
macronutrient 
conversion (glycolysis 
and β-oxidation)

Citric Acid Cycle



• Signs of inhibition 
within the cycle

• Inefficiencies in 
energy 
production (ATP 
generation)

Macronutrients



• Dysbiosis markers contributing to the 
probiotic recommendation

• 5-HIAA may be sign of unmet needs for 
B-vitamins, magnesium, and manganese, 
but can be due to other factors

Metabolic Analysis Markers (Urine)



• Alpha-keto acid accumulation
• Glutaric elevation suggests B2 need
• Methylmalonic suggests B12 need
• A-hydroxyisobutyric acid is evidence 

of MTBE exposure

Metabolic Analysis Markers (Urine)



Unmet amino acid needs may be due to 
suboptimal digestion of protein

Amino Acids (Plasma)



Amino Acids (Plasma)



Common pattern: higher intake of 
omega-6, than omega-3

Essential and Metabolic Fatty Acids Markers (RBCs)



Another reason to consider omega-3 
support for an athletic patient

Von Schacky C, et al. Int J Sport Nutr Exerc Metab. 2014;24(5):559-64.

Essential and Metabolic Fatty Acids Markers (RBCs)



Inhibition at the 
Elongase enzyme, 
resulting in low 
DGLA  less 
protection against 
inflammation

Essential and Metabolic Fatty Acids Markers (RBCs)



Ox Stress & Vitamin D

Navas P, et. al. Mitochondrion. 2007;7:S34-40.
Larson-Meyer E. Nestle Nutr Inst Workshop Ser. 2013;75:109-21.

• CoQ10 is involved in antioxidant processes, 
as well as ATP synthesis

• Vitamin D has many functions important to 
the athlete, including muscle function and 
injury recovery



• RBC potassium does not equate to serum potassium
• If RBC potassium is low, consider foods sources: beet greens, swiss chard, spinach, brussels sprouts, 

tomatoes, asparagus, cabbage, crimini mushrooms, turnip greens, celery



If many borderline or high needs, consider:

• Low dietary intake of nutrients

• Digestion/Absorption impairment

• Increased utilization of nutrients

– Biochemical “burn though” (i.e. athletes)

– High stress levels

– Medications that deplete nutrients

– Autoimmune conditions or other active disease processes

– Toxic exposures (i.e. smoking, alcohol, environmental)

– Genetic polymorphisms (i.e. COMT, MTHFR)

The Root Cause of Nutrient Needs



• Diet and Lifestyle
– Increase omega-3 containing foods (flax, walnut, fish)

– Encourage stress management practices 

– Increase sleep to 8 hours per night

– Consider Adrenocortex Stress Profile with CAR to assess 

• Switch to high quality multivitamin, ensuring robust 
B-vitamins and magnesium

• Vitamin D

• CoQ10

• Broad spectrum probiotic

• Digestive enzymes with protein-containing meals
– Consider GI Effects Comprehensive if loose stools persist

• Follow up with NutrEval Plasma in 6-12 months

Case 1: Treatment Considerations



Case 2



32 y/o male cyclist / sales associate
• CC: “the bonk” / diminishing endurance

• Diet: high protein, moderate fat, low carb, vegetables 
sparsely present, convenience foods, energy bars, 3 large 
cups coffee daily

• Constipation with gas/bloating, averages 3-5 BMs per week

• Supplements: whey protein powder, sports drinks, sporadic 
use of men’s multivitamin

• Medications: none

• Stress at work is 8 of 10 on average

• Sleeps 5.5 hours per night on average, difficulty falling 
asleep and staying asleep

Case 2



Robust protein 
intake: 8 of 13 
amino acids in 5th

quintile



Robust protein 
intake



• ↑ Hcy linked to ↑ risk for CVD (stroke, heart attack, and 
atherosclerosis)

• This is an example of someone who looks “healthy” from 
the outside, but not inside

• High/normal result may be related to oxidative stress, 
diminished total antioxidant capacity, lack of dietary 
antioxidants, chronic inflammation, and/or B-vitamin needs



• RBC potassium low/normal
• RBC magnesium: consider 

support whenever low or 
low/normal – it’s a required 
cofactor for 300+ 
biochemical reactions in 
the body



Some persistence in levels of fat soluble vitamins, 
likely coming from patient’s multivitamin



• 8-OhdG shows oxidative damage to DNA in response to free radicals  need for 
antioxidant support

• Studies are mixed on whether there is a performance benefit to supplementing with 
antioxidants; however, this is evidence of free radical damage to DNA, so consider 
addressing it for the sake of overall health and longevity

• Unmet needs for Vitamin D3



• Suboptimal 
omega 3-6-9 
balance

• Support with 
omega-3 needed





• β-oxidation pathway appears to be OK, but high/normal 
ethylmalonate suggests possible need for B2 and/or carnitine

• Normal pyruvate and lactate indicate that glycolysis is 
functioning well



• Inhibition in energy production pathways, ATP synthesis
• α-Ketoglutarate is converted with the help of a dehydrogenase enzyme which 

requires vitamin B1, B2, B3, B5, and lipoic acid to convert to succinate



• When elevated, Xanthurenate and β-Hydroxyisovalerate suggest needs 
for B6 and B7, respectively

• Formiminoglutarate (FIGLU) builds up when there are unmet needs for 
folate; result here is close to the 80th percentile (5th quintile)



Neurotransmitter metabolites provide insight about neurotransmitter 
pathways, which have vitamin cofactor requirements for B-vitamins 
(especially B6) and some minerals







Nutrient considerations identified by a complex, weighted 
algorithm that takes into account all markers from the test



• Diet and Lifestyle
– Increase intake of colorful fruits and vegetables; increase dietary fiber

– Incorporate stress management practices 

– Aim for 8 hours of sleep

– Consider Adrenocortex Stress Profile with CAR and melatonin to 
assess HPA axis

– Reduce coffee intake, green tea as substitute

• Vitamin D

• Antioxidant support (alpha lipoic acid)

• B-complex

• Switch to protein powder with multivitamin incorporated

• Consider GI Effects Comprehensive

• Follow up with ION in 6-12 months

Case 2: Treatment Considerations



• Highlighted the relevance of nutritional testing for 
athletic patients

• Looked at clinical significance of functional biomarkers of 
nutritional status

• Identified some key areas of nutritional support for 
athletes

• Interpreted a NutrEval and ION

Review



Other Clinical Considerations & Resources



The NutrEval and ION answer many of the same 
clinical questions about nutritional status for your 
athletic patients. There’s no need to do both.

When supplementing competitive athletes, ensure 
that your recommendations do not include any 
banned substances.

NutrEval or ION

Sporting Rules and Regulations



Note: 

These are 

general 

considerations. 

They may not be 

applicable to 

some patients.

All testing 

decisions are the 

responsibility of 

the ordering 

clinician.



• PubMed 
– www.ncbi.nlm.nih.gov/pubmed

• Google Scholar
– scholar.google.com

• Europe PMC
– europepmc.org

• Human Metabolome Database
– www.hmdb.ca

• Linus Pauling Micronutrient 
Information Center
– https://lpi.oregonstate.edu/mic

Resources for Clinicians



Questions?

Explore

WWW.GDX.NET 
for more information and 

educational resources, including… 

LEARN GDX – Brief video modules
LIVE GDX – Previous webinar recordings

GI University – Focused learning modules

Conferences – Schedule of events we attend

Test Menu – Detailed test profile information
________

MY GDX – Order materials and get results

Lahnor Powell, ND
Moderator

Warren Brown, ND
Presenter



US Client Services:  800-522-4762

UK Client Services: 020-8336-7750

Please schedule a complimentary appointment with one 
of our Medical Education Specialists for questions related to:

– Diagnostic profiles featured in this webinar

– How Genova’s profiles might support patients in your clinical practice

– Review a profile that has already been completed on one of your patients

We look forward to hearing from you!

Additional Questions? 



September 26, 2018

Functional Medicine Approach to Osteoporosis 

Prevention and Treatment
Elizabeth Board, MD

Register for upcoming LIVEGDX Webinars online at WWW.GDX.NET

Upcoming LIVEGDX Webinar Topics

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