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Caution: Reference Ranges



Reference Ranges

#1: 5% of people fall outside curve

#2: Ranges widely vary from lab to lab

#3: Reflect absence of disease, not “good to great”

#4: Male vs. female 



#1: RBC Magnesium
• Insulin sensitivity, physical performance 

& sarcopenia potential

• Use RBC to see intracellular magnesium

• Ideal ranges: 6.0 to 6.5 mg/dl

• Can do tongue scrape as blood 
alternative (Intracellular Diagnostics)



#2:
Estradiol



• Bone mass, oxidative stress, nitric oxide, glutathione, muscle 
repair, muscle strength

• Ideal ranges men 10-82pg/ml

• Ideal ranges women
- Less than 50 pg/ml during menstrual periods- Less than 50 pg/ml during menstrual periods
- Up to 200 pg/ml during follicular development
- Up to 400 pg/ml just before ovulation

• DUTCH panel



#3: Testosterone & Free Testosterone



#4: Testosterone & Free Testosterone
• Libido, sexual performance, energy, strength, bone density, 

muscle mass, cardiovascular disease, mortality

• 2% of T should be free, (as a ratio, your T levels should be at 
least 1-to-49 free-T-to-bound-T)least 1-to-49 free-T-to-bound-T)

• Example: if your total T is 500 ng/dl, then free T levels should be 
~10.2 ng/dl



• For men, ideal levels of free T typically range from 4.6 to 22.4 
ng/dl, and ideal levels of bioavailable T (which includes albumin-
bound T and free T) range from 110 to 575 ng/dl. 
For women, ideal levels of free T range from 0.02 to 0.5 ng/dl, 
and ideal levels of bioavailable T from 0.5 to 8.5 ng/dl

• Males around the age of twenty should have high levels of DHEA • Males around the age of twenty should have high levels of DHEA 
(around 1,200 ng/dL). By age ninety, the level is usually closer to 
180 ng/dL

• Salivary test best (e.g. DUTCH)



#5: DHEA 





How About 
Hormones?Hormones?



• Free cortisol (the majority of cortisol circulates bound to 
corticosteroid-binding globulin (CBG) and albumin. Normally, less 
than 5% of circulating cortisol is free (unbound). Only free cortisol 
can access the enzyme transporters in liver, kidney, and other 
tissues that mediate metabolic and excretory clearance)

• Free cortisone (a corticosteroid closely related to cortisol)• Free cortisone (a corticosteroid closely related to cortisol)

• Creatinine (a breakdown product of creatine)

• Tetrahydrocortisone, a-tetrahydrocortisol and b-tetrahydrocortisol
(all metabolites of cortisol breakdown)



• DHEAs (the most abundant circulating steroids in humans)

• The progesterone metabolites a-pregnanediol and b-pregnanediol

• The androgen metabolites etiocholanolone, androsterone, 
testosterone, 5a-DHT 5a-androstanediol, 5b-androstanediol and epi-
testosteronetestosterone

• The estrogen metabolites estrone, estradiol, estriol, 2-OH-estrone, 
4-OH-estrone, 16-OH-estrone, 2-Methoxyestrone and 2-OH-
estradiol

• 6-OH-melatonin-sulfate (the major, active metabolite of melatonin)



#6: High Sensitivity C-Reactive Protein
• Inflammation, heart 

attack risk

• Eccentric exercise can 
affect resultsaffect results

• Ideal ranges 0.2 or 
below



#7: Triglyceride to HDL Ratio



• All-cause mortality, heart disease, insulin resistance

Important trends: 

• Triglycerides should ideally go down over time, while HDL should 
trend upwards

• HDL-Cholesterol ratio – Lower is better and usually indicates fewer • HDL-Cholesterol ratio – Lower is better and usually indicates fewer 
atherosclerotic LDL particles. 0.24 or higher is ideal

• Triglyceride: HDL ratio – Lower is better and usually indicates larger 
LDL and fewer particles. Ideally, this ratio should be close to 1 or 
lower



#8: Full Lipid Panel with Omega 3’s
• Cardiovascular risk, inflammation

• Total LDL particles < 1000 nmol/L

•   Total small LDL particles < 600 nmol/L•   Total small LDL particles < 600 nmol/L
- LDL size > 21 nm
- HDL size > 9 mmol/L
- VLDL < 0.1 nmol/L



• Omega index = Omegaquant, Great Plains, Quest, WellnessFX, etc.

• The Omega-3 Index test is EPA and DHA in red blood cell 
membranes (for example, if you have 64 fatty acids in a cell 
membrane and 3 are EPA and DHA, then you would have an 
Omega-3 Index of 4.6)

• Index of 8% or higher is ideal (most are around 6% or below and in • Index of 8% or higher is ideal (most are around 6% or below and in 
the US, most people are at 4% or below – the highest risk zone -
translates to a 90% higher risk of sudden cardiac death!)

• Stearic-acid-to-oleic-acid ratio (non-alcoholic fatty liver disease, 
prostate cancer, colon cancer, gallbladder cancer. Ideal ranges 0.97 
to 1.02.)



#9: IGF-1

• Cancer, weight, muscle-
building, mortality

• Sweet spot • Sweet spot 
longevity/performance 
between 80 and 150 ng/ml



#10: Insulin

• Cancer, weight, 
diabetes, mortality

• Below 5 IU/dL, but • Below 5 IU/dL, but 
ideally below 3



#11: Complete 
Blood Count with Blood Count with 

Differential



• White blood cells (immune cells) and red blood cells (information 
carriers) 

• WBC: a healthy functional range is between 5 and 8. Higher indicates 
a possible infection. Lower than that indicates a depressed or 
suppressed immune system

• Consistently high WBC counts = increased risk of death at an earlier 
age, particularly from cardiovascular disease 

• Risk of cardiovascular mortality increases progressively with 
increasing WBC counts



• Increased risk of mortality associated with high WBC counts is 
maintained over 40 years of follow-up

• Neutrophils - 40-60%. Higher = viruses, autoimmunity or detoxification 
challenges. 

• Lymphocytes - 25-40%. Higher = illness or chronic infection.
• Monocytes - 0-7%. Higher = liver dysfunction, prostate problems, or 

recovering from an infection (or Epstein Barr virus)recovering from an infection (or Epstein Barr virus)
• Eosinophils - 0-3%. Higher = food sensitivities, environmental 

allergies, or parasites 
• Basophils - 0-1%. Higher = histamine intolerance



• RBC’s=hemoglobin, MCVolume, MCHemoglobin, MCHemoglobin
Concentration, RDistributionWidth, MPlateletVolume and 
PDistributionWidth

• Unusual red blood cell results can sometimes indicate dehydration

• For women, 4.2 - 5.4 million/mcL RBC

• For men, 4.7 - 6.1 million/mcL RBC

• For children 4.1 - 5.5 million/mcL RBC

• Low=anemia, high=erythrocytosis or polycythemia



#12: Iron



• Hydroxyl radicals, inflammation

• Cancer, heart disease, diabetes, Alzheimer’s, Parkinson’s

• Typical reference range used by most laboratories for ferritin ranges 
from 200 to 300 ng/mL for women and men

• Actual ideal levels for adult men and non-menstruating women are • Actual ideal levels for adult men and non-menstruating women are 
between 30 and 60 ng/mL - Ideally you don’t want to be below 20 
ng/mL or above 80 ng/mL

• GGT also indicates excess free iron. Ideal levels are less than 16 U/L 
men, less than 9U/L women 



Snack
BreakBreak



Food 
Allergies & Allergies & 
Sensitivities



• Cyrex uses more advanced extraction and purification techniques to 
ensure that it assesses reactivity to the un-adulterated antigen, 
resulting in greater specificity. 

• As foods contain different levels of protein, Cyrex technology uses 
specific protein concentrations for each antigen to ensure that 
optimum protein ratios are achieved to detect immune reactivity.

• They validate each food antigen individually, rather than applying one • They validate each food antigen individually, rather than applying one 
arbitrarily chosen reference curve to an entire group of different foods.

• They run each patient specimen in side-by-side duplicate. Correlation 
between the parallel tests must be met before reporting results.



• Popular for doing food-sensitivity tests from companies like ALCAT 
and Metametrix, which use enzyme-linked immunosorbent assay 
(ELISA) methodology, which tests allergies and sensitivities to a 
variety of common allergens, or an Antibody Assessment Panel that 
tests for IgG and IgA

• Eating food above 118°F changes its protein structure and therefore 
its antigenicity. Cyrex is testing for both raw and cooked forms of its antigenicity. Cyrex is testing for both raw and cooked forms of 
common foods on the same panel

• Cyrex tests for reactivity to cross-reactive antigens, such as food 
aquaporin and shrimp tropomyosin, which are known to cross-react 
with human tissues, as well as “pan-antigens” such as parvalbumin
and latex hevein



• Rather than individual food proteins, Cyrex also tests for reactivity 
to common food combinations

• Many food products especially gluten-free products, use gums 
often as a substitute for gluten to hold ingredients together. Cyrex
tests for reactivity to large gum molecules

• Binding isolates, such as plant-derived lectins and agglutinins, • Binding isolates, such as plant-derived lectins and agglutinins, 
have an affinity for specific human tissues. Cyrex tests for reactivity 
to binding isolates

• Artificial food colors are small-molecule chemicals. Cyrex
measures reactivity to these by assessing levels of antibodies to 
such chemicals bound to human tissue



• Oils once thought to be free of proteins do contain hidden proteins, 
called oleosins. Cyrex tests for reactivity to oleosins

• Meat glue is a combination of transglutaminase with other ingredients 
and is used to turn small pieces of meat into larger pieces of meat. So 
rather than testing for reactivity to meat alone, Cyrex tests for 
reactivity to meat glue as wellreactivity to meat glue as well

• Some patients produce more IgA than IgG, or vice-versa. By 
combining the two on one panel, Cyrex reduces the possibility of 
missing reactivity



Microbiome Testing for Food 
Allergies



Microbiome



• Decreased lactobacilli and increased Staphylococcus aureus are 
associated with egg and milk allergies

• Decreased levels of L. rhamnosus, L. casei, L. paracasei, and 
Bifidobacterium adolescentis are accompanied by allergies to cow’s 
milk and egg whitesmilk and egg whites

• Reduced bacteroides, proteobacteria, and actinobacteria are also 
associated with general food allergies and sensitivities 



• A lack of microbiome diversity may also predispose humans to food 
intolerances such as gluten, FODMAP, and histamines

• Certain species of bacteria can assist in the breakdown of gluten 
proteins, and a lack of these could predispose to you to gluten 
intolerance 

• Bacterial overgrowth of the small intestine is a common cause of • Bacterial overgrowth of the small intestine is a common cause of 
FODMAP intolerance and can result when there is a deficit of good 
bacteria 

• Histamine intolerance may occur when there is an overgrowth of bacteria 
that produce histamines or enzymes that interfere with the metabolism of 
histamine



Mold Toxicity



• Many symptoms of food allergies or intolerances are actually 
brought on by mold and mycotoxin exposure.

• Quest Diagnostics LabCorp, etc. can measure c4a, TGF-beta-1, 
MSH, VIP, VEGF, MMP-9, and leptins, and these give a snapshot 
of how the immune system may have been impacted by mold 
toxicity. toxicity. 

• Markedly elevated levels of c4a, TGF-beta-1, MMP-9, and leptins 
and low levels of MSH, VIP, and VEGF all point in that direction. 

• Cyrex has mold/mycotoxin panels too (Array 11 and 12)



MicronutrientsMicronutrients



• Poor sleep, less-than-stellar 

workouts, brain fog, appetite 

cravings, sore joints, inability to 

lose weight, food cravings etc.

• Vitamins B1, B2, B3, B5, 

• Coenzyme Q10

• Amino acids

• Fatty acids

• Organic acids

• Lipid peroxides• Vitamins B1, B2, B3, B5, 

B6, B12

• Folic acid, vitamins A, E, D

• Beta-carotene

• Lipid peroxides

• Homocysteine

• Compounds with yeast/fungal 

origins



Gut



Genes



• Carb/fat response

• Detox ability

• Anti-oxidant capacity

• Muscle fiber composition

• Endurance vs. power responder

• Vitamin D needs

• Warrior vs. worrier 

(neurotransmitters)

• Ancestry

• Caffeine metabolism

• Disease risk

• Lactose intolerance

• Celiac predisposition



• DNAFit

• 23andMe

• 23andYou

• Genetic Genie

• Promethease

• TreeOfLife• 23andYou

• Stratagene

• TreeOfLife

• The DNA Company



Blood Glucose
• Within two hours after a meal 

such as a large breakfast, 
lunch or dinner, levels should 
be less than 140 mg/dl. 
120/mg/dl or lower even 
better.better.

• Healthy fasting blood sugar 
70–99 mg/dl (caveat for low-
carb dieters)

• Dexcom G6 gold standard



Ketones
• Breath vs. blood vs. urine
• Urine=acetoacetate (urine 

strips)
• Breath=acetone (Ketonix, 

Keyto, LEVL)Keyto, LEVL)
• Blood=BHB (optimum 0.5-3.0 

mmol)



HRV & ReadinessHRV & Readiness



• Previous Night’s Sleep

• Sleep Balance 

• Previous Day’s Activity

• Activity Balance

• Body Temperature

• Resting Heart Rate (RHR)

• Recovery Index

• Heart Rate Variability (HRV)• Activity Balance • Heart Rate Variability (HRV)



Sleep
• Total Sleep

• Efficiency

• Disturbances

• REM Sleep• REM Sleep

• Deep Sleep

• Sleep Latency

• Sleep Timing



Telomeres
• Teloyears

• RepeatDx

• Lifelength

• Osiris Green • Osiris Green 
(epigenetic alterations 
in DNA over time)



Keeping Track Of It All
• Headsuphealth

• Human.os

• Apple Health

• Onegevity

• TrainingPeaks

• Dropbox



Q&AQ&A
Want all resources, links & goodies 
for this presentation? 

Visit BenGreenfieldFitness.com/kentuckycastle19


