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OVERVIEW

Apolipoprotein E is a component of plasma lipoproteins (eg. VLDL, HDL, 
chylomicrons) and determines an individual’s genetic risk associated 
with the Apolipoprotein E gene.  Apo E is involved in the metabolism 
of cholesterol and triglycerides, and variants in this gene can have 
clinically relevant implications for disease risk as well as one’s response 
to statin therapy, dietary fat, and other risk factors (eg., smoking and 
alcohol consumption).  Approximately 45% of individuals carry one or 
more of the high risk variants within the ApoE gene.  The results of 
the genotyping of Apolipoprotein E have important implications in the 
treatment strategies for individual patients in reducing cardiovascular 
disease risk.

CLINICAL SIGNIFICANCE

▪ ApoE plays a role in the transport and metabolism of plasma   
  lipoproteins (which carry cholesterol).

▪  The role of ApoE is to bind to cellular receptors and mediate clearance 
  of the lipoproteins and their remnants from the bloodstream.

▪  ApoE functions mainly in the liver and brain but is also found in other 
  tissues throughout the body.

HOW TO USE APOE GENOTYPING
▪ ApoE genotyping is best used in conjunction with additional lipid 

profile monitoring. 
▪ ApoE genotyping is a useful tool to help determine the best 

dietary and pharmaceutical approach to maintaining healthy lipid 
levels.

▪ Maintaining healthy lipid levels can decrease risk of cardiovascular 
disease, strokes, and other health problems. 

THERE ARE 6 POSSIBLE APOE GENOTYPES
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APOLIPOPROTEIN E

GENOTYPE SUMMARY/RECOMMENDATION
e3/e3 or e2/e4

factors.  

population)

determined by lipid profiles
e2/e2 or e2/e3

tend to respond well to statin therapy

cholesterol profiles in e2 carriers

cholesterol but higher triglycerides

develop type III hyperlipoproteinemia. 
   Monitor for symptoms.

increased cholesterol and triglycerides; yellow fatty 
skin lesions called xanthomas;  early development of 
cardiovascular disease

additional factors, including diabetes, hypothyroidism, 
obesity, and possibly  other unknown genetic factors

e3/e4 or e4/e4
cholesterol and triglycerides

  Higher risk of early development of coronary heart 
disease and atherosclerosis

due to higher sensitivity to fat intake

higher for e4 carriers

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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OVERVIEW
Poor blood sugar regulation and unhealthy triglyceride and lipoprotein 
levels often present long before a diagnosis of Type 2 Diabetes 
(T2D).1-4 Collectively, these risk factors increase atherosclerotic 
cardiovascular disease (ASCVD) risk. It is widely recognized that 
measuring cholesterol, which is carried by lipoproteins, does 
not accurately quantify cardiovascular disease risk.5 Alternatively, 
measuring the number and type (density) of lipoproteins has proven 
to be more clinically relevant.5 Lipoprotein particle numbers are 
helpful in determining the best treatment, since efficacy of treatment 
depends on which lipoprotein is elevated.

SpectraCell’s CardioMetabolic test offers a clinically-relevant 
evaluation to help define risk for ASCVD, progression toward 
T2D, and inflammation. The advanced Lipoprotein Particle 
ProfileTM Plus (LPP Plus) measures lipoprotein size and density, 
triglycerides, cardiovascular risk stratification, and includes traditional 
cholesterol screening. The CardioMetabolic Risk Assessment 
is an indication of risk (low, moderate, or high) for developing 
cardiovascular disease, including stroke and diabetes; the Type 2 
Diabetes Risk Assessment estimates one’s risk for developing 
T2D.  OmegaCheckTM measures omega-6 to omega-3 fatty 
acids in one’s blood.  The higher the content of omega-3 fatty acids, 
the lower the risk of a fatal heart attack and other inflammatory 
conditions. Collectively, these check points help patients understand 
that not just one factor, but rather a constellation of factors, 
contribute to the genesis and progression toward ASCVD. 

CLINICAL SIGNIFICANCE
Lipoprotein Particle Numbers
Measuring cholesterol alone is insufficient to adequately assess 
cardiometabolic risk.5-9 SpectraCell’s LPP Plus is an advanced 
technology that accurately measures both the density and number of 
lipoprotein particles, which together reveal potential cardiovascular 
issues that are often missed when only a standard lipid panel is 
utilized to assess risk.

Lipid Panel
The Basic Lipid Panel is a very general marker for cardiometabolic 
risk. This standard lipid panel is helpful when viewed in the context 
of other biomarkers, particularly lipoprotein particle numbers. 
Lowering LDL-cholesterol is currently the primary target of 
treatment. However, elevated triglycerides and low HDL-cholesterol 
are highly associated with Metabolic Syndrome, which negatively 
impacts a pre-diabetic risk score.

Vascular Inflammation/Biomarkers
Metabolic dysfunction is both a cause and result of inflammation, 
accelerating progression to diabetes and/or cardiovascular disease 
if not addressed. 10-15

Pre-Diabetes Biomarkers
The Pre-Diabetes biomarkers identify metabolic abnormalities 
that may indicate progression to T2D. Pre-Diabetes is a condition 
where the body cannot efficiently metabolize foods, especially 
carbohydrates, resulting in impaired glycemic (blood glucose) 
control, which may lead to uncontrolled diabetes when not properly 
treated or addressed via lifestyle changes. 10,11

THE ROLE OF MICRONUTRIENTS IN ADDRESSING 
CARDIOVASCULAR RISK
Health status throughout life is contingent on multiple factors. Of 
central importance is diet. Optimal health is dependent on the 
adequate intake of a wide range of micronutrients;  and deficiencies 
can contribute to a variety of conditions and disease states. Studies 
have consistently shown that the standard Western diet and a lack 
of nutrient-dense foods have contributed to a rise in inflammation, 
Metabolic Syndrome, T2D, and ASCVD. 16-21 

Risks associated with CardioMetabolic Syndrome (CMS): 

▪ Inflammation
▪ Hypertension
▪ Insulin resistance
▪ Dyslipidemia

▪ Stroke
▪ Congestive heart failure
▪ Obesity
▪ Overall mortality
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CARDIOMETABOLIC

TEST COMPONENTS

▪ Lipoprotein Fractionation
▪ Lipoprotein Particle Numbers

- VLDL Particles
- Total LDL Particles
- Total HDL Particles
- Non-HDL Particles
- Remnant Lipoprotein
- Dense LDL III
- Dense LDL IV
- Buoyant HDL2b

▪ Cholesterol
▪ Non-HDL Cholesterol
▪ HDL
▪ LDL
▪ Triglycerides
▪ Apolipoprotein B
▪ Apolipoprotein A-1
▪ Lipoprotein (a)
▪ hs-CRP
▪ Homocysteine
▪ Leptin
▪ Adiponectin
▪ Insulin

▪ Glucose
▪ Hemoglobin A1c
▪ C-peptide
▪ OmegaCheck
- Arachidonic Acid/EPA Ratio
- Omega-6/Omega-3 Ratio
- Omega-3 Total (Omega Check)
- EPA
- DPA
- DHA
- Omega-6 Total
- Arachidonic Acid
- Linoleic Acid

▪ Estimated Average Glucose
(eAG)

▪ Homeostatic Model
Assessment of Insulin
Resistance (HOMA-IR)

▪ CardioMetabolic Risk
Assessment

▪ Type 2 Diabetes Risk
Assessment

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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FACTOR V LEIDEN

OVERVIEW

Factor V Leiden refers to a mutation in the gene that manufactures 
a protein (Factor V) that is involved in blood coagulation. It is also 
referred to as coagulation factor V, and less commonly as proaccelerin 
or labile factor. 

Factor V functions as a cofactor, activating the enzyme, thrombin. 
Thrombin then cleaves fibrinogen to form fibrin, which crosslinks 
and consequently forms the dense meshwork that makes up the 
bulk of a blood clot when activated.

CLINICAL SIGNIFICANCE 
Individuals with the Factor V Leiden genetic mutation are at an in-
creased risk for developing a type of blood clot known as deep 
venous thrombosis (DVT). 

Factor V Leiden thrombophilia further increases the risk that these 
clots will break away from their original site and subsequently travel 
through the bloodstream. Eventually, these clots can make their way 
to the lungs, where they may lodge and contribute to a pulmonary 
embolism (PE): a blockage in a major blood vessel. 

Women with the Factor V Leiden R506Q genetic mutation are at 
increased risk for clotting during pregnancy in the forms of deep 
vein thrombosis or pulmonary embolism. They may also be at risk 
for : preeclampsia, delivering low birth weight babies, miscarriages, 
and stillbirth due to clotting either in the placenta or umbilical cord. 
However, please note that many women with this genetic mutation 
hay go through one or multiple pregnancies with no difficulties, while 
others may have complications or develop clots during pregnancy. 

If you have Factor V Leiden and have developed blood clots, certain 
medications can decrease your risk for developing additional blood 
clots and help you avoid potentially serious complications. 

WHO SHOULD BE TESTED?

 
     (thrombotic episodes), especially under the age of 50

 

      Women considering pregnancy.

Negative:  zero copies of this genetic mutation
This genotype indicates normal enzyme activity and is                      

   not associated with any increased risks for thrombosis (blood
   clots). 

The normal average risk for developing an abnormal blood 
clot is about 1 in 1,000 per year in the general population.

Heterozygous: one copy of this genetic mutation
This result is associated with an increased risk for deep vein 
thrombosis (excessive blood clotting in veins).

heterozygous positive result) increases  this risk 4-8 fold, from 
normal (1 in 1000) to between 1 in 250 to 1 in 125.
Heterozygosity for factor V Leiden is associated with a two- 
to threefold increase in relative risk for pregnancy loss, and 
possibly other pregnancy complications such as preeclampsia, 
fetal growth retardation, and placental abruption. Please note: 
Many women with this mutation go through one or multiple pregnancies with 
no difficulties.

Homozygous Positive: Two copies of this genetic mutation

chance that blood clots begin to form) and is associated with 
an increased risk for deep vein thrombosis (excessive blood 
clotting in veins).

homozygous positive result) increases the risk for developing 
blood clots from 0.1% (normal risk of 1 in 1000) to about 8%  
(roughly 1 in 12) per year.

have an increase in relative risk for pregnancy complications 
such as preeclampsia, fetal growth retardation, and placental 
abruption. Please note:  Many women with this mutation go through one 
or multiple pregnancies with no difficulties.

Results R506Q Mutation
There are three possible outcomes:

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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OVERVIEW
Hormones are special chemical messengers that are secreted into 
the bloodstream. Like nutrients, these messengers influence most 
major bodily functions, from basic needs like hunger to more complex 
systems like cellular metabolism, energy production, detoxification 
efficiency, mental health, and reproduction - so maintaining a healthy 
balance is key.

CLINICAL SIGNIFICANCE
Sex (Steriod) Hormones

Regulatory (Peptide) Hormones

Conditions affected by hormone imbalance:
▪ Adrenal Fatigue
▪ Hyperthyroidism
▪ Diabetes
▪ Mental Health
▪ Metabolism
▪ Neurological Disorders

▪ Osteoporosis
▪ Autoimmune Disease
▪ Fertility
▪ Cardiovascular Disease
▪ Cancer

HORMONE BALANCE
Specimen Type:  Serum        Collection Tube: 2 SST Tubes

Dehydroepiandrosterone sulfate (DHEAS): Enhances immunity, 
reduces autoimmunity, helps prevent cancer, and improves insulin 
sensitivity, bone health, and cognitive function.

Androstenedione: Occurs in equilibrium with testosterone so an 
increase in one also increases the other.

Testosterone: Clinically associated with increased muscle mass, 
libido, bone health, and a general sense of well being.

Estradiol (E2): Protects blood vessels, increases high density 
lipoprotein- cholesterol (HDL), prevents bone loss, helps form 
collagen which benefits the appearance of the skin, improves 
cognitive function and increases the immune response. However, 
estradiol also exerts a strong proliferative effect on hormone 
sensitive tissues like the breast, uterus and ovary so it must be 
properly balanced with progesterone and other estrogens to 
prevent the clinical manifestation of estrogen dominance and  
related cancers.

Estrone (E1): Has very strong tissue proliferative effects and may 
be linked to estrogen dominant conditions like fibrocystic breasts, 
endometriosis and uterine fibroids. It will create either dangerous 
or beneficial metabolites, depending on a person’s nutritional 
status.

Estriol, unconjugated (E3): A weak estrogen that is very high 
during pregnancy, but also plays an important role in non-pregnant 
women by opposing the growth of cancer cells promoted by the 
stronger estrogens E1 and E2.  Estriol is also known to alleviate 
menopausal symptoms such as hot flashes or urinary incontinence.

Progesterone: Selectively balances the effects of estrogen in 
hormonally sensitive tissue (breast, uterine) as well as in the brain, 
and skin. Progesterone decreases the immune response, promotes 
bone formation, protects the brain and tends to have a calming 
effect on mood.  It is also a precursor hormone for other sex 
hormones as well as cortisol and interacts with hormones to 
regulate metabolism.

▪

▪

▪

▪

▪

▪

▪

Cortisol: Secreted by the adrenal glands in response to physical 
or psychological stress. The short-term effects of cortisol help 
muscles use glucose for immediate energy but prolonged cortisol 
secretion negatively alters blood sugar and fat metabolism and 
may predispose a person toward insulin resistance. Cortisol 
supresses the immune system, increases blood pressure, reduces 
bone formation and inhibits anabolic (tissue building) functions 
such as collagen synthesis. 

Follicle stimulating hormone (FSH): Stimulates the production 
of estrogens; marker of ovarian function in women and initiates 
sperm production in men.

Luteinizing hormone (LH): Contributes to reproductive function
in both men and women; responsible for ovulation in women 
and sperm production in men; works synergistically with FSH and  
largely affected by prolactin levels.

Prolactin (PRL): An inhibitory hormone that reduces the action 
of several other hormones; most known for its ability to stimulate 
milk production in lactating women but it also regulates calcium 
metabolism and plays a role in the synthesis of nerve cells and 
prostaglandins as well, in both men and women.

Sex hormone binding globulin (SHBG): Produced in the liver            
and regulated by other hormones, SHGB is a protein that binds 
estrogens and testosterone in the bloodstream so they are 
biologically inactive.

▪

▪

▪

▪

▪

Free T3 (Free Triiodothyronine): Regulates growth and metabolism 
throughout the whole body.

Free T4 (Free Thyroxine): T4 is converted to T3 as required by cells 
throughout the body; levels of T4 are generally much higher than T3.

Total T4 (Total Thyroxine): Most T4 in the blood is bound to carrier 
proteins which make it biologically inactive.  Total T4 includes unbound 
(free) T4 plus T4 that is bound to carrier proteins in the blood. 

rT3 - Reverse T3 (Reverse Triiodothyronine): Opposes the 
biological action of T3.  It slows metabolism and renders T3 in the 
body biologically inactive. The rate of rT3 production relative to T3 
will increase in times of stress (high cortisol) and in the presence of 
nutrient deficiencies, inflammation or certain medications.

Thyroid Stimulating Hormone (TSH): Produced by the pituitary 
gland, TSH tells the thyroid gland to increase or decrease production 
of T4 or conversion to T3 depending on the amounts circulating in the 
bloodstream via an efficient feedback system.

Anti-TG (Antibodies to Thyroglobulin): A precursor to T4. If Anti-
TG are present in significant amounts, this suggests an abnormal 
autoimmune response.

Thyroid Hormones
▪

▪

▪

▪

▪

▪

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
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OVERVIEW
Omega-6 and omega-3 fatty acids are long chain polyunsaturated 
fatty acids naturally produced in plants and in the animals that 
eat them. They are essential to health, like vitamins, and must be 
obtained from the diet.  Both omega fatty acids are needed for many 
physiological processes including cardiovascular and neurological 
health, immune system function, and cellular integrity.1

The majority of omega-6 fats in the diet come from plant sources 
such as corn, soy, safflower, sunflower, and sesame oils.  These foods 
contain linoleic acid (LA), and can convert to arachidonic acid (AA) 
inside the cell.  Some animal sources (meat, milk, eggs, shrimp) 
contain higher amounts of AA given their high intake of omega-6 
containing foods.1

Plant sources that contain higher amounts of omega-3 fatty acids 
include: flax, walnuts, soy, green plants, pumpkin, and algae.  These 
foods can convert to the physiologically important eicosapentaenoic 
acid (EPA), docosapentaenoic acid (DPA), and docosahexaenoic 
acid (DHA) inside the cell.  Animal sources containing high 
amounts of EPA, DPA, and DHA include: cold water fish, wild 
game, and brown algae.1 Omega-6 and -3 fatty acids ultimately 
produce important signaling molecules called prostanoids and 
eicosanoids. These signaling molecules help to coordinate immunity, 
inflammation, and coagulation.1  The proper ratio of omega-6s to 
omega-3s may be helpful for reducing the risk of cardiovascular 
disease2-12 and depression.13-16  While excess intake of omega-6 can 
increase inflammation and platelet aggregation, omega-3s decrease 
inflammation and platelet aggregation. 1,2,5,11,17

CLINICAL SIGNIFICANCE
The OmegaCheck may be performed on individuals with 
hypertension, hypertriglyceridemia, hypercholesterolemia, those 
with (or at high risk for) cardiometabolic disease, and/or those with 
depression.

is approximately 10:1. Diets with an omega-6:omega-3 ratio of 4:1
or less may reduce total mortality up to 70% over 2 years.3

omega-3 fats.10

HDL cholesterol6,  Lp-PLA2 levels5, and triglycerides.6,7,18

of omega-6 and arachidonic acid-containing foods) may reduce
cardiac events in healthy patients, those with cardiovascular risk
factors, and those with cardiovascular disease. 2,3,8,10

MICRONUTRIENT STATUS AND IMPACT OF 
OMEGA-3  AND OMEGA-6 FATTY ACIDS
An optimal diet is critical for the proper functioning of the body’s 
metabolic processes in general, and for balancing the proper ratio 
of omega-6 to omega-3, specifically. The conversion of plant-
based omegas into prostanoids requires desaturase, elongase, 
cyclooxygenase, and lipoxygenase enzymes, and this process relies 
on adequate vitamin and mineral availability. Enzymes require a 
specific cofactor and coenzyme for each step of the conversion. The 
micronutrients involved in this process include: vitamins B3, B5, and 
C; choline, glutathione, magnesium, selenium, and zinc.1

Low levels of Omega-3 fatty acid may lead to increased 
risk of: 

OmegaCheck ✓TM
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OmegaCheckTM (% by weight) > 5.5

Arachidonic Acid/EPA Ratio <5

Omega-6/Omega-3 Ratio <4.5

Omega-3 Total (% by weight)

     EPA (% by weight) >2

     DPA (% by weight) >1

     DHA (% by weight) >4

Omega-6 Total (% by weight)

Arachidonic Acid (% by weight) <9

Linoleic Acid (% by weight) <20

TEST COMPONENTS REFERENCE RANGE

Risk Index
OmegaCheck (% by weight)

> 5.5
Low

3.8 - 5.4
Moderate

< 3.7 
High

OmegaCheck is performed by Cleveland HeartLab. 

▪ Cardiovascular Disease
▪ Diabetes
▪ Obesity
▪ Inflammation

▪ Dementia
▪ Depression
▪ ADHD/Austism
▪ Infertility

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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OVERVIEW

Pre-diabetes is a condition that occurs before the onset of Type 2 
Diabetes. Diabetes researchers believe that during the pre-diabetic 
period, significant damage is already happening within the body.1 

They suggest that by the time a person is diagnosed with pre-
diabetes, their pancreas has already lost up to 80% of its ability to 
produce insulin. 2,3

Pre-Diabetes involves elevated blood glucose and hemoglobin A1c, 
but it is also characterized by physical and biochemical abnormalities: 
changes in appetite/excess caloric intake, weight gain, elevated hs-
CRP,  blood lipid dysregulation such as low HDL and high triglycerides, 
and increases in fasting glucose and insulin.4-15

Many individuals with Pre-Diabetes do not know they have it. Not 
all pre-diabetic individuals are obese, and unmanaged diabetes 
increases the likelihood that one will develop diabetes within 10 
years, according to the National Institutes of Health.

CLINICAL SIGNIFICANCE

A Pre-Diabetes diagnosis involves blood glucose and hemoglobin 
A1c monitoring. Although hemoglobin A1c testing is done to 
evaluate progression of the disease in diabetics, it may not be the 
most practical approach in a pre-diabetic patient,16 who may benefit 
from a more personalized plan of care. Early prevention is key.

The incorporation of modifiable lifestyle factors including diet, 
exercise, and resistance training17  into daily practice is key to 
preventing the progression of Pre-Diabetes to full blown diabetes. 
Laboratory testing to evaluate hormone involvement in weight 
management,18 degree of metabolic dysfunction,4,5 level of insulin 
resistance,4 and extent of inflammation19-22 is essential for the 
prevention, reversal, and management of both disease states.

Insulin: Elevated fasting insulin often indicates insulin resistance, 
which predisposes a person to cardiovascular disease, stroke, and 
diabetes. 

Glucose: Too much or too little blood sugar can reflect a metabolic 
abnormality or decreased sensitivity to endogenous insulin, 
which is a hallmark of insulin resistance, and potentially, diabetes.  

HOMA-IR: Reflects both the presence and extent of any insulin 
one currently expresses. Higher HOMA-IR values represent greater 
degrees of insulin resistance.

Hemoglobin A1c: High HbA1c levels are strongly associated with 
an increased risk for diabetic complications such as heart disease, 
neuropathy, retinopathy (blindness), and nephropathy (kidney 
disease).

Estimated Average Glucose: Derived from an HbA1c result, 
this is considered easier to work with among patients and providers 
as this measure is expressed in the same units as fasting blood 
glucose readings (mg/dL), and therefore can be compared directly. 

C-Peptide: Levels can help distinguish between Type 1 and Type 2
Diabetes.  Type 1 diabetics will typically have low C-peptide levels,
while type 2 diabetics will typically have normal or high C-peptide
levels.

Adiponectin:  High levels of adiponectin are generally good, as it is 
an indicator of efficient cellular energy production and metabolism. 
Excess body fat naturally secretes inflammatory materials, which 
suggests an intricate relationship between low adiponectin, high 
inflammation, and obesity.

Leptin: Hormone released by fat cells that helps control body 
weight through its effect on the appetite centers in the brain.

hs-CRP: High Sensitivity C-Reactive Protein (hs-CRP) reflects the 
presence of inflammation in the body, and recent studies indicate 
that low-grade inflammation is associated with an increased risk for 
developing Type 2 Diabetes. 

Triglycerides: Elevated triglycerides are often a sign of other 
conditions that increase the risk for heart disease and stroke, 
including obesity and metabolic syndrome.

HDL Cholesterol: High levels are desirable and can reduce the 
risk of heart disease and stroke.

Type 2 Diabetes Risk Assessment: This score is an estimate of 
your risk for developing Type 2 Diabetes. It is not intended as the 
sole indicator of risk. 

THE IMPACT OF MICRONUTRIENT STATUS ON 
PRE-DIABETES

Lifestyle choices - particularly the incorporation of an optimal diet 
- is the foundation for good health, health outcomes, and quality of
life. Studies have implicated the systemic decrease in the availability
of nutrient-dense foods and their replacement with processed
and refined products in the rise of illness and deteriorating health.
Micronutrient deficiencies, which often result from an inadequate
and suboptimal diet (including excess caloric intake), are linked
to multiple inflammatory illnesses and chronic disease states
including metabolic syndrome, pre-diabetes, Type 2 Diabetes, and
cardiovascular disease. 9-23-27
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PRE-DIABETES

TEST COMPONENTS

▪ HDL Cholesterol
▪ Triglycerides
▪ hs-CRP
▪ Leptin
▪ Adiponectin
▪ Insulin
▪ Glucose

▪ Hemoglobin A1c
▪ C-peptide
▪ HOMA-IR (calculated)
▪ eAG (calculated)
▪ Type 2 Diabetes Risk

Assessment (weighted value
calculation)

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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PROTHROMBIN

OVERVIEW

Prothrombin is a protein that causes blood to coagulate and form 
blood clots.  A genetic mutation (called Prothrombin G20210A) in 
the production of this protein is a risk factor for thrombosis (blood 
clots), including deep venous thrombosis (DVT). This mutation in the 
gene encoding the clotting factor prothrombin is found in about 1 in 
50 persons in the US. It raises the risk of thrombosis significantly for 
both males and females in all age groups.

The Prothrombin G20210A mutation increases circulating 
prothrombin levels. This appears to create a hypercoagulable  state.

CLINICAL SIGNIFICANCE

This gene provides instructions for making a protein called 
prothrombin (also called coagulation factor II). Coagulation factors 
are essential proteins for normal blood clotting. After an injury, clots 
protect the body by sealing off damaged blood vessels, preventing 
additional blood loss.

This particular mutation causes the gene to be overactive and leads 
to the excess production of prothrombin, which may lead to high 
rates of blood clot formation.

People with Prothrombin G20210A have a 2-to-3 fold increase in 
their risk for developing DVT.  A person with both Prothrombin 
G20210A and Factor V Leiden mutations have a 10-to-20 fold 
increase in thrombotic risk.  

Other factors also increase the risk of blood clots in people with 
prothrombin thrombophilia (a disorder that causes overcoagulation 
of the blood).  These factors include  increasing age, obesity, trauma, 
surgery, smoking, the use of oral contraceptives (birth control pills) 
or hormone replacement therapy, and pregnancy.

WHO SHOULD BE TESTED?

  the body (deep vein thrombosis)

  (called a pulmonary embolism or PE)

  the mesenteric or cerebral sinus vein)

  age

  stillbirth

Negative: zero copies of this genetic mutation

This genotype indicates normal enzyme activity and is                      
   not associated with any increased risks for thrombosis (blood
   clots). 

(0.10%)
Heterozygous: one copy of this genetic mutation

This result is associated with an increased risk for deep vein 
thrombosis (excessive blood clotting in veins).

risk to 2 to 3 in 1,000 (0.2 – 0.3%) compared to normal 
(0.1%).

for myocardial infarction (heart attack), 4-fold in women, and 
a 1.5-fold increase in risk for men.

miscarriage and pregnancy complication rates compared to 
the general population. Please note: Many women with this mutation go 
through one or multiple normal pregnancies with no difficulties.

Homozygous Positive: Two copies of this genetic mutation

thrombosis (excessive blood clotting in veins).

clot formation by 10-fold over a ten year period.

myocardial infarction (heart attack) (4-fold in women, and a 
1.5-fold increase in risk for men).

occur when a person has this genetic mutation, might affect 
critical aspects of placental development (e.g., cell adhesion, 
smooth muscle proliferation, and vasculogenesis). 

miscarriage and pregnancy complication rates. Please note: Many 
women with this mutation go through one or multiple normal pregnancies 
with no difficulties.

Results - Prothrombin G20210A Mutation
There are three possible outcomes:

This material is for informational and educational purposes only, and is not intended to constitute or substitute for the advice of a physician or other healthcare professional. 
Specific diagnosis, treatment plans, and interpretations, should be provided and reviewed by the treating practitioner. 
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OVERVIEW

Telomeres are special functional complexes, located at the ends of 
chromosomes, that are involved in maintaining genetic stability and 
regulation of cellular life span.   Their primary  function is to prevent 
chromosomal “fraying” when a cell replicates.  As a cell ages, its 
telomeres become shorter. Eventually, the telomeres become too 
short to allow cell replication. The cell stops dividing and ultimately 
dies - a normal biological process.  

Telomere length has emerged as an important determinant of 
replicative senescence and cell fate - an important indicator of the 
aging process and a wide range of disease states, including cancers, 
cardiovascular disease, and age-related disorders. 

An individual’s chronological age and cellular health may be very 
different, and SpectraCell’s Telomere Test is one way to evaluate 
both the rate of cellular turnover and the effectiveness of anti-aging 
therapy. 

CLINICAL SIGNIFICANCE
Just as serial evaluation of other diagnostic tests tends to be more 
relevant than any one test result, serial evaluation of telomere length 
is an indicator of a person’s cellular wear and tear versus their rate 
of cellular repair.  Increases in telomere loss may point to an increase 
in immunoproliferation, inability to handle oxidative stresses, or 
progression of chronic disease and metabolic abnormalities. 

Several therapies can slow the loss of telomere length and may 
potentially slow down the onset of age-related diseases. Knowing 
the rate of telomere loss allows clinicians to make adjustments in 
nutrition and other lifestyle factors known to influence telomere 
length.

TESTING FREQUENCY
SpectraCell recommends testing once a year to evaluate the rate of 
telomere loss or gain in response to lifestyle changes.

THE ROLE OF MICRONUTRIENTS IN MANAGING 
THE AGING PROCESS
Micronutrient status has direct implications for telomere length. 
The synergistic effect of micronutrients on the various bodily 
systems creates a complex web of metabolic pathways that can 
be profoundly affected by a single nutrient deficiency. This makes 
it especially important to correct specific deficiencies and maintain 
micronutrient balance. Measuring total antioxidant capacity via 
SPECTROX™ is equally important as the body’s ability to handle 
oxidative stress contributes significantly to telomere length.

An inflammatory diet, or one that increases oxidative stress, will 
shorten telomeres faster.  This includes refined carbohydrates, fast 
foods, processed foods, sodas, artificial sweeteners, trans fats, and 
saturated fats.  On the other hand, a diet with a large amount and 
variety of antioxidants that improves oxidative defense and reduces 
oxidative stress will slow telomere shortening.  

Recent evidence suggests that a high quality multivitamin can help 
maintain telomere length.  Specifically, studies have linked longer 
telomeres with optimal levels of vitamins C, D, and E,  omega-3 fatty 
acids, and the antioxidant resveratrol.  In addition, homocysteine 
levels have been inversely associated with telomere length, 
suggesting that reducing homocysteine levels via folate and vitamin 
B supplementation may decrease the rate of telomere loss. Similarly, 
conditions such as cardiovascular disease, insulin resistance, diabetes, 
hypertension, atherosclerosis, and even dementia affect telomere 
length.  Correcting subclinical micronutrient deficiencies that may 
contribute to such diseases is critical for telomere maintenance.

OVERALL RECOMMENDATIONS TO MAINTAIN 
TELOMERE LENGTH. 

Some clinicians have recommended reducing all known coronary 
risk factors, inflammation, oxidative stress, ADMA levels and 
angiotensin II levels or its action.  At the same time, therapy should 
increase nitric oxide levels and nitric oxide bioavailability, increase 
arginine, increase endothelial progenitor cells, improve mitochondrial 
function and increase oxidative defenses.  In addition, one should 
optimize hormone levels, exercise, sleep, nutrition and nutritional 
supplements. 
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OVERVIEW

Cholesterol has historically been used as the standard indicator for 
cardiovascular disease, often being classified as “good” (HDL) or 
“bad” (LDL).  Studies have found that it is actually the lipoprotein 
particles that carry the cholesterol throughout the blood, not the 
cholesterol within them, that are responsible for key steps in plaque 
formation and the development of cardiovascular disease.2-7 The 
small, dense, cholesterol-depleted particles impart the highest risk, 
as does a higher number of these lipoproteins.

Standard cholesterol testing does not tell us enough about the 
particle types – or subgroups – of each of these LDL and HDL 
families;8 therefore, it misses the earliest opportunity to prevent 
adverse cardiovascular events, when it’s easiest to treat. 

CLINICAL SIGNIFICANCE

Cardiovascular disease risk increases with a higher number of 
low-density lipoprotein (LDL) particles, regardless of how much 
cholesterol each lipoprotein particle contains. This is because both 
a higher number of LDL particles or smaller sized LDL cholesterol-
depleted particles (LDL III and LDL IV) dramatically increase the 
probability of lipoproteins penetrating the vascular wall, where they 
contribute to plaque and vascular obstruction. When inflammation 
or a damaged vascular endothelium already exists, an elevated LDL 
subgroup profile with small, dense cholesterol-depleted lipoproteins 
will further exacerbate the condition. 9-11

Over 30% of the population has high small, dense, 
cholesterol-depleted LDL. This is a condition in which a 
patient’s cholesterol appears to be “normal,” but their lipoprotein 
particle numbers - and hence, their actual cardiovascular disease 
risk – would be much higher than conventional cholesterol testing 
would suggest.

Lipoprotein Particle Numbers
Measuring cholesterol alone is inadequate to assess with any accuracy 
an individual’s cardiometabolic risk. SpectraCell’s Lipoprotein 
Particle Profile (LPPTM) is an advanced technology that measures 
both lipoprotein particle density and number with precision.  This 
information can help shed light on cardiovascular abnormalities and 
inflammation, which are routinely missed in situations where risk is 
evaluated using only a standard lipid panel.

▪ Provides accurate and absolute values for lipoprotein and vascular
inflammatory risk assessment and treatment guidelines compared
to standard cholesterol testing. 

▪ Assesses NCEP risk factors for all important subgroups: Lp(a), RLP,     
HDL2b, and small, dense, cholesterol-depleted LDL.

▪ Directly measures lipoprotein particle subgroups: VLDL; RLP
(VLDL3 plus IDL); LDL I, II, III & IV; HDL2b, HDL2a, & HDL3.

▪ Identifies much of the 50% of individuals who are at risk of a heart
attack
   but have “normal” cholesterol levels early on.
▪  Takes into account cholesterol-depleted and cholesterol-enriched

lipoproteins, to better evaluate risk.
▪ Independent chemical assay of Lp(a)
▪ In summary, this comprehensive assessment enables clinicians to

address atherogenic lipoprotein profile findings before overt
dyslipidemia progresses by providing information to help guide
recommendations and non-medication interventions

Lipid Panel
▪ The Lipid Panel is helpful when viewed in the context of

other biomarkers, particularly inflammation and lipoprotein
particle numbers. 

▪ Lowering LDL cholesterol is currently the primary target of
treatment. 

▪ Elevated triglycerides and low HDL cholesterol are highly
associated with metabolic syndrome. 12-15

Vascular Inflammation 
Metabolic dysfunction – both a cause and the result of inflammation- 
can progress to diabetes and/or cardiovascular disease if not 
addressed or managed properly.  16-20

THE ROLE OF MICRONUTRIENTS IN ADDRESSING 
CARDIOVASCULAR RISK

A lipoprotein particle profile,16 genetics,21,22  and inflammation18-20 can 
all contribute significantly to diabetic complications, cardiometabolic, 
and cardiovascular diseases. Central to this is the appropriate 
education and the implementation of healthier dietary practices.23-25 

An awareness of these relationships is a critical component of 
patient education, along with instruction on the role of lifestyle 
changes focusing on diet to improve health outcomes.

Specimen Type:  Serum           Collection Tube: 1 SST

LIPOPROTEIN PARTICLE PROFILETM

LPPTM PLUS  TEST COMPONENTS

▪ Lipoprotein Fractionation*
▪ Lipoprotein Particle Numbers*
▪ Total Cholesterol*
▪ HDL Cholesterol*
▪ Direct LDL*
▪ Triglycerides*

▪ Apolipoprotein B
▪ Apolipoprotein A-1
▪ Lipoprotein (a)*
▪ hs-CRP
▪ Homocysteine
▪ Insulin

* LPPTM Basic Test Components


