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Cancer-Associated Biomarker Evaluation 

 
Biomarkers associated with cancer are routinely used by cancer specialists to aid in monitoring 
the effectiveness of treatment, gauging the extent of disease and determining the prognosis.  As 
you review your results, please keep the following in mind: 
 

• This is not a definitive test for cancer. None of these biomarkers are “cancer-only” 
biomarkers and each can be elevated for other reasons.  Many people with elevations 
have a disease or condition other than cancer.  This is still important information, as 
many of these “other” diseases can be serious and treating them is important for overall 
health.  As an example, some markers indicate an inflammatory process taking place in 
the body.  Many things, including a recent infection or cardiovascular disease, as well as 
the body’s response to cancer, can cause inflammation.  

• Some healthy people will have slightly elevated biomarker levels.  These biomarkers 
normally exist in the blood and a small percentage of healthy people will have elevated 
levels.  When this happens, the level is usually only minimally elevated and will not 
continue to increase over time.  

• Not all people who have cancer have elevated levels of cancer-associated 
biomarkers.  Therefore, having a result within the normal range is not a guarantee of 
being cancer free.   

 
If any of your biomarkers are outside the reference range, it is logical to ask what you should do 
next.  We stress here that nothing can replace the value of sharing your information with your 
physician or other trusted health care professional.  Lab tests, even sophisticated ones like ours, 
are meant to be used alongside a thorough medical history (including a family history), a physical 
exam, and other screening modalities.  At the back of your report we have included a reference 
section that details some risk factors for cancer. 
 
We think of this as a snapshot, a picture of your body’s biomarkers at one point in time.  By 
monitoring your cancer related biomarkers annually, the snapshots become a moving picture of 
your individual biomarker profile – showing both direction and velocity of change.  With each 
successive test, the information becomes more powerful. 
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Cancer-Associated Biomarkers We Looked For In Your Blood 

 
Cancer Antigen 125 (CA-125) is a protein made by many different cells in the body, including 
uterine, cervical, and abdominal cells.  Researchers believe that in the near future CA-125, when 
combined with other biomarkers, will help detect ovarian cancer much earlier than is currently 
possible.  It is elevated in: 

• Some healthy individuals. 
• Some non-cancerous conditions, such as endometriosis and ovarian cysts. 
• 50% of women with early stage ovarian cancer and 85% of women with late stage 

ovarian cancer. 
• Some individuals with breast and lung cancer. 
 

Cancer Antigen 15-3 (CA 15-3) is a protein that is produced by normal and cancerous cells.  It is 
typically used to monitor breast cancer treatment and recurrence.  It is elevated in: 

• Some healthy individuals.  
• Some non-cancerous conditions, such as liver disease, sarcoidosis, tuberculosis and 

lupus. 
• 21% of people with early stage breast cancer and 95% of people with late stage breast 

cancer. 
• Some individuals with ovarian, prostate, lung, colon, liver and pancreatic cancer. 

 
Cancer Antigen 19-9 (CA 19-9) is used to monitor treatment and recurrence of pancreatic 
cancer.  It is elevated in: 

• Some healthy individuals. 
• Some non-cancerous conditions, such as pancreatitis, biliary disease, and cirrhosis. 
• 80-90% of individuals with pancreatic cancer and 60-70% of individuals with biliary tract 

cancer. 
• Some individuals with liver, stomach, and colorectal cancer. 

 
Carcinoembryonic Antigen (CEA) is a protein that exists normally in the fetus.  After birth, the 
presence of CEA essentially disappears.  It is elevated in: 

• Some non-cancerous conditions, such as pancreatitis, inflammatory bowel disease, liver 
disease, recent infections, and generalized inflammation. 

• 10%-28% of individuals with early stage colorectal cancer and 75% of those with late 
stage colorectal cancer.   

• 10% of individuals with stage I breast cancer and 64% of individuals with stage IV breast 
cancer.   

• Some people with biliary, pancreatic, liver, and stomach cancer. 
 
Alpha Fetoprotein (AFP) is a protein normally produced by the fetus.  Soon after birth, AFP 
levels decrease.  It is typically measured to aid in the diagnosis of some liver disorders and to 
monitor liver cancer.  It is elevated in: 

• Some non-cancerous conditions, such as liver disease including cirrhosis and hepatitis. 
• 80% of individuals with liver cancer. 
• 60% of men with early stage testicular cancer. 
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• Some individuals with stomach, biliary, and pancreatic cancer. 
 
Neuron-Specific Enolase (NSE) is a substance whose level primarily becomes elevated in a type 
of lung cancer known as small cell lung cancer (SCLC).  NSE levels may become elevated in: 

• Small cell lung cancer.  Levels are elevated in approximately 50-70% of people with 
limited SCLC and almost all people with advanced SCLC disease.  Levels of NSE tend to 
reflect the amount of tumor present.   

• Other cancers such as medullary thyroid cancer, pancreatic cancer, Hodgkin’s disease, 
and non-Hodgkin lymphoma. 

• Non-malignant conditions such as thymoma, teratoma, and non-cancerous lung 
conditions. 

 
Prostate Specific Antigen, Total (PSA) is a protein produced by the cells of the prostate gland.  
A PSA level in conjunction with a digital rectal exam is used to help detect prostate cancer in 
men 50 years of age and older.  PSA levels are normally higher in older men compared with 
younger men, even when there is no cancer.  PSA is elevated in: 

• Some healthy men. 
• Some non-cancerous conditions, such as benign prostatic hyperplasia and prostatitis. 
• 75% of men with prostate cancer. 

 
Human Chorionic Gonadotropin (HCG) is a hormone normally found in the blood, but in trace 
levels.  Elevations may indicate: 

• Pregnancy – levels rise very sharply.  
• Some non-cancerous conditions, such as solitary testes and hydatidiform mole of the 

uterus. 
• Men with testicular cancer, women with ovarian cancer. 
• Other, rare forms of cancer. 

 
Your results are: 
 

Cancer-Associated Biomarkers 

Biomarker  Current Result   
Previous 
Result 

 
Out‐of‐
Range 

Within 
Range 

Reference 
Range 

 

Cancer Antigen 125 (CA 125)    12  <35 U/mL   

Cancer Antigen 15‐3 (CA 15‐3)    27.9  <53 U/mL   

Cancer Antigen 19‐9 (CA 19‐9)    9.7  <37 U/mL   

Carcinoembryonic Antigen (CEA)    1.6  <5 ng/mL   

Alpha Fetoprotein (AFP)    0.65  <15 ng/mL   

Neuron‐Specific Enolase (NSE)    <11  <236 ng/mL   

Prostate Specific Antigen (PSA, total)    0.71  <8 ng/mL   

Beta‐ Human Chorionic 
Gonadotropin (beta HCG) 

  <2.69  <10 mIU/mL   
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Secondary Biomarkers We Looked For In Your Blood 

 
In addition to looking for cancer biomarkers, we also monitor for secondary effects – evidence of 
inflammation, new blood vessel growth or tissue remodeling – as these can add to the evidence 
that cancer or other diseases exist before symptoms appear.  
 
Interleukin-6 is a cell signaling biomarker that stimulates the immune system to respond to 
conditions such as infection, trauma and tissue damage.  It may become elevated in association 
with inflammation.  Commonly it may be elevated in response to conditions such as arthritis, 
atherosclerosis, obesity, burns, and wound healing.   
 
Matrix metalloproteinase 2 (MMP2) and matrix metalloproteinase 9 (MMP9) are enzymes 
that are involved in the breakdown of proteins that hold tissues together.  Levels can be elevated 
in atherosclerosis, wound healing, pregnancy, periodontal disease, rheumatoid arthritis, 
osteoarthritis, and certain autoimmune diseases.  These biomarkers can also be elevated in 
various cancers.   
 
Vascular endothelial growth factor (VEGF) is a protein involved in the formation and growth 
of blood vessels.  Elevated levels can be seen in a variety of diseases including rheumatoid 
arthritis, diabetic retinopathy, age-related macular degeneration, and angiosarcoma.  Because 
cancer needs nutrients to survive, tumors will develop their own blood supply.  Therefore, 
elevated VEGF levels in cancer are thought to be related to the blood vessel development by the 
tumor. 
 
Your results are: 
 

Secondary Biomarkers 

Biomarker  Current Result    Previous Result 

 
Out‐of‐
Range 

Within 
Range 

Reference 
Range 

 

Interleukin 6 (IL‐6)    <12  <15 ng/mL   

Matrix Metalloproteinase 2 
(MMP2)    <150  <233 U/mL   

Matrix Metalloproteinase 9 
(MMP9)    <37  <53 U/mL   

Vascular Endothelial Growth 
Factor (VEGF)    468  <37 U/mL   
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More About Biomarkers and Cancer Risk Factors 

 
There are many different kinds of cancer, yet they share a common trait.  They are all difficult to 
diagnose, especially in the early, more treatable stages.  Most cancers are not detected until an 
outward sign or symptom appears – a lump, a pain, or abnormal bleeding, to name a few.  Great 
strides have been made in treating early stage cancers, and now more efforts are being directed by 
scientists to blood-based biomarkers that can allow the earliest possible detection of cancer. 
 
Biomarkers that may indicate cancer are best understood and most effective when monitored 
routinely (at least annually).  The goal is to establish a baseline and thereafter to monitor levels 
compared to previous tests.  If elevations occur, your physician is best able to determine the 
appropriate action based on your individual risk and health history.   
 
In some situations, large changes may be more meaningful than a single value.  In the following 
example, two people are monitoring their biomarker level.  In year 3 the result for person A not 
only changed markedly, but also was above the reference range.  This is more concerning than the 
results shown for Person B, whose values are consistently within the reference range.   

 
  Year 1 

Biomarker 
Level 

Year 2 
Biomarker 

Level 

Year 3 
Biomarker 

Level 

3-month follow up 
after Year 3 

measurement 

Reference 
Range 

Person A 10 12 105 125 < 58 mg/mL 

Person B 55 28 35 Not Done < 58  mg/mL 
 
The National Cancer Institute has established the Early Detection Research Network (EDRN) to 
focus on biomarkers and other methods to detect cancer.  An intense area of their research is on 
biomarker discovery.  Biomarker surveillance in conjunction with recommended screening 
techniques, such as mammography and colonoscopy, is expected to improve the accuracy of early 
detection.  Your results serve as an important baseline and should be used along with other 
screening techniques and preventive measures. 
 
The use of cancer-associated biomarkers is most valuable in individuals who have increased risk 
for cancer; therefore, you may want to understand your cancer risk factors.  Anything that may 
increase your chance of developing cancer is a risk factor.  These can be grouped into four types:  
behavioral, environmental, biological, and genetic.   
 

• Behavioral risk factors are risk factors that you can change, such as, smoking, diet, 
exercise, etc.   

• Environmental risk factors include sun, secondhand smoke, etc.   
• Biological risk factors include gender, race, and age.   
• Genetic risk factors are primarily identified when multiple members of a family have 

been diagnosed with cancer.   
 
To learn more about risk factors and how they relate to specific cancer types visit 
www.biophysicalcorp.com/risk-factors/cancer. 
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Cardiovascular/Stroke Evaluation 

 
We use the term “cardiovascular disease” in reference to a group of diseases that occur as a result 
of blockages to the arteries that supply blood to various organs and parts of the body.  In spite of 
the generic term, these blockages can occur in any part of the body, and when they occur in one 
organ they are presumed to exist in others. The two most common and dangerous problems are 
heart attacks and strokes.  Heart attacks occur when there is a buildup of cholesterol and plaque 
(atherosclerosis) inside the arteries that supply blood to the heart.  Strokes occur when this build 
up happens inside the arteries that supply blood to the brain.  Typically, the buildup of cholesterol 
and plaque occurs over many years.  The good news is that many of the risk factors that can help 
identify who is likely to have this build up are now known.  Armed with this knowledge, you can 
take measures to decrease your risk of experiencing these serious conditions.   
 
The traditional, and most invasive, method used to diagnose atherosclerosis is a procedure known 
as catheterization.  During this procedure, dye is injected into arteries and pictures are taken.  
From this procedure physicians can determine the actual presence of atherosclerosis, including 
the location and extent of the disease.  Most people only have a catheterization done after 
experiencing chest pain or a heart attack.  Other technologies to evaluate atherosclerosis include 
ultrafast or multi-slice CT for the heart and ultrasound for the carotid arteries, but this is of value 
only if the plaques contain calcium.  Well before a heart attack or stroke occurs, your body is 
producing biomarkers that, when properly evaluated, can signal the subtle build-up of dangerous 
plaque. 
 
Elevated or decreased levels of specific biomarkers are associated with increased risk for 
developing atherosclerosis; modifying or eliminating these risk factors is the goal of treatment.  
In general, more aggressive treatment is undertaken when multiple biomarker risk factors are 
present and when risk factors are significantly out of range.   
 
Cholesterol/Lipid Profile 
 
The use of blood based biomarkers for atherosclerosis is not new, but generally falls short by not 
going far enough.  Historically, doctors used to measure total cholesterol to determine 
cardiovascular risk.  Then science demonstrated that there are different types of cholesterol and 
this led to the measurement of LDL, HDL and triglyceride levels.  While these measurements 
have been helpful, we now know that there is even more to the cholesterol story.  Additional 
research has shown a whole constellation of biomarkers based on cholesterol particle type, 
particle number, particle density, and their interaction with plaque formation that narrows the 
blood vessel.  We have incorporated all of these biomarkers into the cardiovascular evaluation 
and this more complete testing has given us a better picture of your risk of atherosclerosis. 
(Remember, it’s not just about the heart – this disease also affects the vessels of the kidneys, the 
brain, and virtually every other organ.) 
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Cholesterol/Lipid Biomarkers We Looked For In Your Blood 

 
 
SUM Total Cholesterol 
The Total Cholesterol is just exactly that - the total of three types of cholesterol: low density 
lipoprotein (LDL), high density lipoprotein (HDL) and very low density lipoprotein (VLDL).  
LDL and VLDL are two categories of cholesterol that are considered bad (remember “L’ for 
lousy), so lower levels are desirable.  HDL is considered good (remember “H” for healthy) and, 
therefore, high levels are desirable.   
 
Your results are: 
 

Directly Measured Lipid Profile 
Biomarker  Out‐of‐Range  In‐Range  Reference Range  Risk 

     Total LDL ‐ Direct    112  <130 mg/dL   
     Total HDL ‐ Direct  35    ≥ 40 mg/dL  X 
     Total VLDL ‐ Direct    24  <30 mg/dL   
SUM Total Cholesterol    172  <200 mg/dL   

The VAP® (Vertical Auto Profile) Test measures 15 separate components of blood cholesterol.  One of the key benefits of the VAP 
Technology is a directly-measured LDL.  Traditional methods calculate LDL cholesterol.  Some researchers believe that measuring 
LDL directly is more accurate and that this method more precisely identifies individuals at risk for heart disease. 
 
 
Triglycerides, VLDL and ApoB100 
Triglycerides play a part in transporting dietary fat to the body. As such, triglycerides are an 
important source of energy for the body.  High triglyceride levels, however, are associated with 
both diabetes and cardiovascular disease.   
 
Non-HDL cholesterol is the total amount of LDL and VLDL (the two categories of bad 
cholesterol).  LDL transports cholesterol to the body, while VLDL is the main lipoprotein that 
transports triglycerides in the circulation.  Both LDL and VLDL are made up of a gradient of 
particle sizes and density.  
 
Each LDL particle has one apolipoprotein B100 (apoB100) molecule.  Apo B100 combines all 
the bad risk factors into a single value. Again, a lower apo B100 is desirable. 
 
Your results are: 
 

Triglycerides, VLDL and ApoB100 
Biomarker  Out‐of‐Range  In‐Range  Reference Range  Risk 

Triglycerides ‐ Direct    118  <150 mg/dL   
Total Non‐HDL Cholesterol 
(LDL + VLDL) 

  136  <160 mg/dL   

Total Apo B100 ‐ calculated    96  <109 mg/dL   
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LDL Cholesterol 
The SUM Total LDL is made up of lipoprotein(a), intermediate density lipoprotein cholesterol 
(IDL), and LDL real cholesterol.  It is important to realize that when you get your total LDL in a 
standard lipid panel all you get is one number, total LDL cholesterol.  As you can see below, this 
one number contains three very different lipoproteins that significantly influence your risk for 
cardiovascular disease.  Subsequently, the treatment strategy to lower your risk is different based 
on each of these three components of your LDL.  
 
Your results are: 
 

LDL Cholesterol 
Biomarker  Out‐of‐Range  In‐Range  Reference Range  Risk 
     Lipoprotein(a)    4  <10 mg/dL   
     IDL Cholesterol    17  <20 mg/dL   
     LDL Real Cholesterol    91  <100 mg/dL   
SUM Total LDL    112  <130 mg/dL   

 
 
LDL Pattern and Remnant Lipoproteins 
Individuals with a predominance of the larger, more buoyant LDL particles are designated as 
Pattern A, whereas those with more small, dense particles are designated as Pattern B.  Pattern 
A/B means you are shifting to either Pattern A or B.  If you are doing everything right you will 
shift towards pattern A, but if you are doing something wrong, you will shift towards pattern B.  
Pattern B and pattern A/B are considered risk factors for cardiovascular disease.  Just remember, 
pattern B is “bad”.  Having a low LDL cholesterol value that is pattern A is the safest place to be 
and the goal to achieve. 
 
Remnant lipoproteins are triglyceride rich lipoproteins that, if present in high concentration, will 
increase your risk for cardiovascular disease and diabetes. Frequently, people with elevated 
remnant lipoproteins are those who demonstrate insulin resistance, metabolic syndrome or 
diabetes. 
 
Like LDL, the smaller and more dense your VLDL particles are, the greater the risk for 
cardiovascular disease.  One type of VLDL, known as VLDL-3, is small and dense and is the 
most dangerous form of VLDL.  
 
Your results are: 
 

LDL Pattern and Remnant Lipoproteins 
Biomarker  Out‐of‐Range  In‐Range  Reference Range  Risk 
Real‐LDL Size Pattern   B    Pattern A  X 
Remnant Lipoproteins 
(IDL + VLDL3) 

32    <30 mg/dL  X 

VLDL‐3  15    <10 mg/dL  X 
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HDL Cholesterol  
HDL cholesterol is the good or “healthy” cholesterol.  It carries cholesterol from the body to the 
liver where the cholesterol is broken down and excreted. Like other forms of cholesterol, it too 
comes in a gradient of sizes and types.  HDL2 is large and buoyant and the most protective form 
of HDL cholesterol.  High levels are desirable.  Low levels of HDL2 are a risk factor for heart 
disease for people with normal LDL levels.  HDL3 is small and dense and the least protective 
form of HDL.   
 
Your results are: 
 

HDL Cholesterol 
Biomarker Out-of-Range In-Range Reference Range Risk 
HDL‐2 (most protective)  5    Male = >10 mg/dL 

Female = >15 mg/dL 
X 

HDL‐3  30    Male = >30 mg/dL 
Female = >25 mg/dL 

X 

 
 
High Sensitivity C-Reactive Protein 
Recent research in the area of cardiovascular disease has focused on inflammation as a major 
factor in the development of atherosclerosis, specifically in relation to how fast the disease 
progresses.  Doctors think of inflammation as “the match that lights the cardiovascular fire”.  As a 
result, people are paying attention to biomarkers such as high sensitivity C-reactive protein (hs-
CRP) that reflect the presence of inflammation in the body.  Levels below 1.0 mg/L are 
associated with the lowest risk for developing cardiovascular disease, while levels between 1-3 
mg/L are associated with average risk and levels above 3 mg/L are associated with the highest 
risk.  Levels that persist above 10 mg/L are usually associated with inflammation from a non-
cardiovascular source. 
 
Your result is: 
 

High Sensitivity C-Reactive Protein 
Biomarker Out-of-Range In-Range Reference Range 
High Sensitivity C‐
Reactive Protein 

1.6    <1 mg/L 
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Diabetes and Obesity Evaluation 
 
 

Diabetes 

 
Diabetes is a disease in which the body cannot make or respond to insulin, thereby allowing 
glucose to build up in the bloodstream.  Insulin is a hormone produced by your pancreas that 
helps your body cells take in glucose and convert it to energy.  When the pancreas does not make 
enough insulin or the body is resistant to the insulin that is present, excess glucose builds up in 
the bloodstream, setting the stage for diabetes.  Diabetes is a growing health concern, affecting 
about 6% of the U.S. population.  When poorly controlled, it plays a major role in strokes, cardiac 
and vascular disease and can cause injury to the kidneys, eyes, and other parts of the body.  
 
Diabetes is divided into two types:  Type 1 (also 
called juvenile or insulin-dependent diabetes) 
and Type 2 (also called adult-onset or non-
insulin dependent diabetes).  In addition, there 
is a form of pre-diabetes called impaired 
glucose metabolism (IGM).  IGM is often 
observed in individuals with an elevated body 
mass index (BMI) and increases your risk of 
developing type 2 diabetes mellitus and heart 
disease. 
 
Diabetes and Impaired Glucose Metabolism 
Biomarkers 
Doctors classically diagnose diabetes by 
measuring the fasting blood glucose level.  A level from 65 – 100 mg/dL indicates normal 
glucose metabolism.  A level from 101 – 125 mg/dL indicates impaired glucose metabolism, 
while a level above 125 mg/dL on two separate occasions indicates the presence of diabetes.   
 
Insulin is the hormone released by your pancreas that helps take glucose out of your bloodstream 
and into your body’s cells where it can be used.  An insulin measurement helps determine 
whether a high blood glucose reading is the result of insufficient insulin or poor use of insulin.  In 
type I diabetes, the body does not produce enough insulin to transport glucose out the body.  
Fasting glucose levels will be high and insulin levels will be low.  In type II diabetes and insulin 
resistance, both fasting blood glucose and insulin levels will be high, indicating the body’s 
inability to use the available insulin effectively.  C-peptide is a subunit of the insulin hormone 
and helps newly diagnosed diabetics to determine how much insulin is being produced in the 
body. 
 
Glucose attaches to hemoglobin and when it does it remains attached for the entire life cycle of 
the hemoglobin molecule.  Each hemoglobin molecule “lives” for about 60 days before being 
destroyed.  Hemoglobin A1c (Hgb A1c) is a measurement of the glucose bound to the 
hemoglobin molecule and because each molecule lives for about 60 days, the Hgb A1c 
measurement reflects the average glucose level over the past 60 days.  A high Hgb A1c reflects a 
high glucose level over time. 
 

Types of diabetes 
• Type I is an autoimmune disease, typically 

occurring at a young age, where the 
pancreas has been damaged.  There is high 
glucose, low insulin, low C-peptide and 
presence of antibodies. 

• Type II results from insulin resistance.  
There is high glucose, high insulin, high C-
peptide and absence of antibodies. 

• Type 1.5 is an autoimmune disease, 
occurring in adulthood, where the pancreas 
has been damaged.  There is high glucose, 
low insulin, low C-peptide and the 
presence of antibodies. 
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Your results are: 
 

Diabetes and Impaired Glucose Metabolism Biomarkers 

Biomarker  Out‐of‐Range  In‐Range  Reference Range 
Glucose    95  65‐100 mg/dL 
Hgb A1c    4.5  4.0‐6.0% 
Insulin    1.6  1.4‐14 uIU/mL 
C‐peptide    1.9  1.1‐5 ng/mL 

Note:  Blood glucose is best measured after fasting for at least 8 hours.  If you did not fast for at least 
8 hours, your fasting glucose level most likely will not reflect your diabetes status. 
 
 

Obesity 

 
Obesity is emerging as a critical health issue and as a result, many researchers are turning their 
attention to biomarkers associated with obesity, eating and hunger.   
 
Obesity is strongly correlated with type II diabetes (accounting for about 70% of type II diabetes), 
insulin resistance, metabolic syndrome and the host of health consequences from these diseases.  
Additionally, obesity can cause health problems in virtually every body system, either causing 
disease directly or as a risk factor.  Obesity-related diseases include diabetes, cancer, 
cardiovascular disease, non-alcoholic fatty liver disease, high blood pressure, problems with lipid 
metabolism, obstructive sleep apnea and osteoarthritis.   
 
Central obesity is a particular type of obesity in which fat accumulates around the abdominal 
area.  Central obesity is defined as a high waist to hip ratio.  Fat cells produce hormones and 
researchers now know that the fat cells associated with central obesity are particularly active.  
This explains why people with central obesity are particularly prone to type II diabetes, insulin 
resistance and the metabolic syndrome.   
 
Biomarkers of Diabetes and Risk Factors of Obesity 
Pancreatic polypeptide (PP) is a hormone released by the pancreas in response to eating and 
levels remaining elevated up to six hours after eating.  Pancreatic polypeptide delays emptying of 
the stomach, slows the transit of food through the gut, and causes release of hormones and 
chemicals from the pancreas to help break down food.  There is an inverse relationship between 
PP levels and body weight, leading researchers to believe that PP has a role in satiety (feeling full 
or feeling like you’ve had enough to eat).  Reduced levels of PP after eating are associated with 
obesity, and may explain why obese individuals don’t feel full despite eating enough calories.  
Elevated levels are associated with anorexia.   
 
Glucagon-like peptide-1 (GLP-1) is released in the intestine and the amount released is 
proportional to the amount of calories eaten.  Like PP it slows the flow of food from the stomach 
to the small intestine and through the gut in general.  It is the focus of intense research for its role 
in type II diabetes because it increases insulin secretion (thereby decreasing blood sugar levels).  
It also plays a role in decreasing appetite. 
 
Leptin is a hormone released by fat cells that helps to control body weight through its effect on 
the appetite centers in the brain.  Increased calorie intake as well as increased body fat leads to 
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high leptin levels which correspondingly cause a decrease in hunger.  Decreased calorie intake 
and decreased body fat cause a decrease in leptin levels and therefore, an increase in appetite.  
Leptin is released in a pulsatile fashion with levels highest at night and lowest in the morning.   
 
Because obese people have a lot of fat cells, they produce more leptin and levels therefore, tend 
to run high.  High leptin levels normally tell the body to stop eating, however, obese people 
continue to eat, despite having consumed enough calories.  This paradox is thought to be caused 
by “leptin resistance”.  In obese people, leptin levels are chronically high and after a while the 
brain starts to ignore or become resistant to its effects.  Without the effect of leptin, there isn’t the 
appetite controlling factor that tells the body that it’s full and not hungry.   
 
The link between leptin and insulin resistance is an area of interest for researchers.  Elevated 
levels of both leptin and resistin are seen with obesity and insulin resistance, however it is not 
known if the elevated leptin levels play a role in developing type II diabetes or if the elevated 
levels are simply an associated phenomenon.  Leptin is associated with inflammation.  
 
Resistin is a hormone released by fat cells.  An increase in fat cells leads to an increase in 
resistin levels which directly leads to insulin resistance.  Because the fat cells associated with 
central obesity are more active in terms of producing hormones, resistin levels may be higher 
for these people and account for why central obesity is closely associated with insulin 
resistance and type II diabetes.  There is a direct correlation between high resistin levels and 
type II diabetes.  Resistin, like leptin, is also associated with inflammation.  Resistin levels 
decrease with weight loss. 
 
Your results are: 
 

Weight Related Biomarkers 

Biomarker  Out‐of‐Range  In‐Range  Reference Range 
Pancreatic Polypeptide (PP)    72  7.7‐191 pg/mL 
GLP‐1    153  <200 pg/mL 
Leptin  34    <26 ng/mL 
Resistin    5.7  0.54‐5.8 ng/mL 

 
 

Metabolic Syndrome 

 
Metabolic syndrome is a collection of health risks that increases your chance of developing heart 
disease, stroke, and diabetes.  The condition is also known as Syndrome X, insulin resistance 
syndrome, and dysmetabolic syndrome.  Metabolic syndrome affects about 20% of the U.S. adult 
population. 
 
Insulin resistance is considered the basis from which metabolic syndrome arises.  In metabolic 
syndrome, insulin loses its ability to move glucose out of our blood and into storage cells.  When 
this occurs, blood glucose levels rise and the body compensates by secreting more, or excess, 
insulin into the blood stream.  This excess of insulin and glucose in the blood stream can damage 
the blood vessels (including the coronary arteries), cause blood clots, and lead to diabetes.  
The majority of the criteria for metabolic syndrome provided here is proposed by the Third 
Report of the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP 
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III), and includes revisions by the American Heart Association and the National Heart, Lung and 
Blood Institute.  To determine the presence of the metabolic syndrome requires a physical exam 
and blood tests.  You must have at least three out of five of the following risk factors: 

• Higher than normal blood pressure or you take medicine to treat high blood pressure.  A 
blood pressure of 130/85 or higher is a component of metabolic syndrome.  If only one of 
your two blood pressure numbers is high, it’s still a risk factor for metabolic syndrome.   

• A higher than normal triglyceride level or you take medicine to treat high triglycerides.  
A triglyceride level of 150 mg/dL or higher is a component of metabolic syndrome.  

• Higher than normal fasting blood sugar (glucose) or you take medicine to treat high blood 
sugar.  A fasting blood sugar of 100 mg/dL or higher is a component of metabolic 
syndrome.   

• A lower than normal level of HDL cholesterol or you take medicine to treat a low HDL 
level.  An HDL cholesterol level less than 40 mg/dL for men and 50 mg/dL for women is 
a component of metabolic syndrome.   

• A large waistline.  This means that you carry excess weight around your waist 
(abdominal obesity).  A waist measurement of 40 inches or more for men and 35 inches 
for women is a component of metabolic syndrome and indicates an increased risk for 
heart disease and other health problems.  

Metabolic syndrome is defined by possessing three or more of the criteria listed below. 
 

Metabolic Syndrome Biomarkers 

Metabolic Syndrome Criteria  Criteria for Metabolic Syndrome 

Elevated blood pressure (BP) 

> 130 mmHg systolic BP 
or 

> 85 mmHg diastolic BP 
or 

Drug treatment for hypertension 

Elevated triglycerides (TG) 
> 150 mg/dL 

or 
Drug treatment for elevated TG 

Elevated fasting glucose (blood sugar) 
> 100 mg/dL 

or 
Drug treatment for elevated glucose 

Reduced HDL cholesterol 

< 40 mg/dL men 
< 50 mg/dL women 

or 
Drug treatment for reduced HDL 

Elevated waist circumference†*  > 40 inches (men), >35 inches (women) 
† Some people of non-Asian origin (e.g., white, black, Hispanic) with marginally increased waist circumference (e.g., 
37–39 inches for men and 31-34 inches for women) may have strong genetic contribution to insulin resistance and 
could benefit from changes in lifestyle habits, similar to people with categorical increases in waist circumference.  For 
people of Asian descent, it appears that using a lower waist circumference cut point (e.g., > 35 inches for men and > 31 
inches for women) is appropriate. 
 
*Measure mid-distance between the last rib margin and top of the iliac crest (hip bone).   
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Thyroid Evaluation 
 
Your thyroid gland regulates many aspects of your metabolism, from your heart rate to how 
quickly you burn calories.  Thyroid disease affects 5% of the middle aged population.   
 
Two important hormones, triiodothyronine (T3) and thyroxine (T4) are produced by your thyroid 
gland.  Too much T3 and T4 can result in a condition known as hyperthyroidism and too little T3 
and T4 can result in hypothyroidism. 
 
Symptoms of hyperthyroidism include fatigue, anxiety, sudden weight loss, rapid heartbeat, 
irritability, more frequent bowel movements, difficulty sleeping, sweating and tremors.  
Symptoms of hypothyroidism include tiredness, weight gain, constipation, depression, sleepiness, 
memory loss, decreased sex drive and more. 
 
A hormone called thyroid stimulating hormone (TSH) regulates your thyroid gland.  TSH is a 
good indicator of how your thyroid gland is functioning.  Hyperthyroidism usually causes a 
decreased TSH level, while hypothyroidism usually (but not always) results in an elevated TSH 
level.   
 
Increased or decreased thyroid biomarker levels should be evaluated by a physician. 
 
Your results are: 
 

Thyroid Biomarkers 

Biomarker  Out‐of‐Range   In‐Range  Reference Range 
Thyroid Stimulating Hormone 
(TSH)  

  2.6  0.45‐4.1 uIU/mL 

Free Triiodothyronine  
(Free T3) 

  3.3  2.3‐4.2 pg/mL 

Free Thyroxine (Free T4)    0.96  0.73‐1.95 ng/dL 
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Hematology Evaluation 
 
 

Complete Blood Count 

 
 
A complete blood count is a measure of the various cells within the blood.   
 
Red blood cells 
Red blood cells and hemoglobin are responsible for carrying oxygen to the body and carbon 
dioxide out of the body.  The red blood cell count is the absolute number of red blood cells in the 
blood.  A high level can be associated with problems with cardiovascular function, tobacco abuse, 
stress, high altitude or dehydration.  A low count may indicate anemia, or problems with bone 
marrow levels or kidney function.  Hemoglobin is the part of the red blood cell that attaches to 
oxygen and carries it throughout the body.  Hematocrit is the percentage of blood that comprises 
red blood cells.  The hematocrit result is about three times what the hemoglobin result is.  Low 
values for hemoglobin and hematocrit may indicate anemia or other conditions.  A high value 
may indicate dehydration.  The mean corpuscular volume is the average amount of space 
occupied by each red blood cell.  The mean corpuscular hemoglobin is an estimate of the amount 
of hemoglobin carried by each red blood cell.  The mean corpuscular hemoglobin concentration is 
an estimate of the level of hemoglobin in a given number of red blood cells.  The red blood cell 
distribution width measure the variability is size of the red blood cells.  Both high and low levels 
of these biomarkers may indicate disease.   
 
Your results are: 
 

Red Blood Cell Biomarkers 

Biomarker  Out‐of‐Range  In‐Range  Reference Range 

Red blood Cell Count    5.01 
4.10‐5.70 
m/cumm 

Hemoglobin    13.5  13.0‐17.0 g/dL 
Hematocrit    41.0  37.0‐49.0 % 
Mean Corpuscular Volume    91  80‐100 fL 
Mean Corpuscular Hemoglobin    31  27.0‐34.0 uug 

Mean Corpuscular Hemoglobin 
Concentration  

  34.3  32.0‐36.4 g/dL 

Red Cell Distribution Width    14.2  11.0‐15.0 % 
 
White blood cells 
White blood cells are part of the immune system and are responsible for fighting off infection.  In 
terms of immune system activation, the white blood count should be within the reference range, 
unless, of course, there is active infection.  There are several types of white blood cells, each with 
a specific job to do in terms of fighting off threats to the body.  Neutrophils are involved in 
fighting off bacterial and other infection and are elevated in tissue injury, inflammation, stress, 
certain metabolic conditions, metastatic cancer and in response to some medications.  
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Lymphocytes identify foreign substances in the body and produce antibodies against them.  
Monocytes are increased in response to infection, particularly infection with viral or parasitic 
agents.  They can also be increased in response to chronic infection, inflammatory bowel disease 
leukemia and certain cancers.  Eosinophils are typically involved with allergies and parasitic 
infections.  Basophil levels can be elevated in conditions involving inflammation and allergic 
reactions.   
 
Your results are: 
 

White Blood Cell Biomarkers 

Biomarker  Out‐of‐Range  In‐Range  Reference Range 
White Blood Cell Count    8.0  4.0‐ 11.0 k/cumm 
Neutrophil Percentage    61  40‐74 % 
Lymphocyte Percentage    29  19‐48 % 
Monocyte Percentage    6  3‐11 % 
Eosinophil Percentage    3  0‐7 % 
Basophil Percentage    1  0‐2 % 

 
Platelets 
Platelets are involved in the process of blood clotting.  When a blood vessel is damaged, platelets 
clump together and help to initiate clotting.  Abnormal platelet counts are found in a number of 
blood-related and autoimmune diseases.   
 
Your result is: 
 

Platelet Biomarker 

Biomarker  Out‐of‐Range  In‐Range  Reference Range 
Platelet Count    517  15‐792 ng/mL 

 
 

Ferritin 

 
Ferritin is a protein that stores iron in your body’s tissues.  Research has shown that ferritin is a 
very reliable indicator of the status of your body’s iron stores.  People who have very low or very 
high ferritin levels may have conditions that produce fatigue as a symptom. 
 
Anemia 
Anemia is a deficiency of hemoglobin, the part of the red blood cell that carries oxygen to the 
body.  It is a very common disease affecting 1 in 50 men and 1 in 10 women.  Anemia has many 
causes and the most common is blood loss.  Blood loss may happen quickly (hemorrhage) or 
slowly, oftentimes so slowly that the person may not be aware that they are experiencing chronic 
bleeding.  This may occur in conditions such as ulcers and other gastrointestinal disorders.  The 
most common cause of blood loss for women is menstruation.   
 
Symptoms of anemia include weakness and fatigue, poor concentration, shortness of breath and 
pale skin.   
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Hemochromatosis 
Hemochromatosis is a condition that interferes with iron metabolism and causes a surplus of iron 
in the body.  It is a genetic condition affecting 1 in 200 people of Northern European descent, 
particularly people of British and Irish descent.  One in 15 Caucasians are genetic carriers of the 
disease.  Because it is a genetic condition, off-spring of genetic carriers will fall into 1 of 3 
categories:  some will carry the affected gene and have hemochromatosis, some will carry the 
affected gene but not have hemochromatosis and some will have the normal gene and thus will 
not have the condition.  People who are carriers can pass the gene on to their off-spring.   
 
Hemochromatosis causes the body to accumulate iron.  The accumulated iron is stored in organs 
such as the liver, pancreas and heart.  Over time the stored iron can cause damage to these 
important organs.  Because most excess iron is stored in the liver, it is often the first and most 
severely affected organ.  Many people with hemochromatosis do not experience symptoms until 
late in the disease.  Sign and symptoms that can be associated with hemochromatosis include, 
fatigue, liver cirrhosis, insulin resistance, diabetes, congestive heart failure, arthritis of the hands, 
knee and shoulder.  Hemochromatosis is treatable, and, if discovered and treated early enough, 
most people can avoid any damage to their body as a result of iron overload.   
 
Increased or decreased ferritin levels should be discussed with a physician. 
 
Your result is: 
 

Ferritin Biomarker 

Biomarker  Out of Range  In Range  Reference Range 
Ferritin    39  15‐792 ng/mL 
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Hormone Evaluation 
 
 

Sex Hormones 

 
Sex hormones are important for both the development of physical differences between men and 
women (secondary sex characteristics) and reproduction.  Both “male” and “female” sex 
hormones are present in men and women, but the levels will differ.  For women the levels will 
also differ depending on menopausal status.  Out of range hormone levels may indicate such 
things as; normal signs of aging, fertility status, hormone supplementation, or disease.   
 
 
FOR MEN 
 
Testosterone 
Testosterone is secreted by the testes and to a lesser degree by the adrenal gland and is the 
primary male sex hormone.  It has very important functions in the body, affecting the over-all 
feeling of health and vitality as well as determining male physical characteristics, sex drive and 
reproduction.  In the adolescent, increasing 
testosterone levels are responsible for producing 
the secondary sex characteristics common to 
men.  In the adult, testosterone has additional 
functions including maintaining bone health, 
muscle mass and strength.  Testosterone levels 
show a diurnal variation with the highest levels 
detected in the early morning and the lowest in 
the evening.   
 
There are many causes of low testosterone 
including several diseases and genetic 
conditions.  In healthy men, testosterone levels 
decrease at a rate of about one percent per year 
as men age.  Experts estimate that approximately 
30% of men have clinically low testosterone 
levels by the time they are 75 years old.  Low 
testosterone levels are associated with a host of 
conditions:  
 
Libido, Erectile Dysfunction, Impotence – Libido, or sexual desire, is a complex process and can 
be affected by many factors including medications, depression, stress, anxiety, illness and body 
image to name a few.  Testosterone is the primary hormone affecting the libido and low levels are 
associated with decreased libido, erectile dysfunction and impotence.   
 
Mental Functioning - Testosterone levels influence mental functioning.  In the brain, testosterone 
is thought to affect attention, memory, and spatial ability.  Some researchers believe there is a 
relationship between low testosterone levels and poor cognitive functioning and some further 
believe the relationship between low testosterone and decline in cognitive function may be a risk 
factor for Alzheimer’s disease. 
 

Testosterone Measurements 
Testosterone is measured several ways; 
total and bioavailable.  Total testosterone is 
all testosterone in the blood.  Not all 
testosterone, however, is available for use 
because it travels in the bloodstream in 
either a bound or unbound form.  The two 
main proteins that testosterone binds to 
are sex hormone binding globulin (SHBG) 
and albumin.  The testosterone bound to 
SHBG is bound tightly and therefore not 
readily available for use (i.e., it is not 
biologically available or bioavailable).  
Bioavailable testosterone is the amount of 
testosterone not bound to SHBG.  
Bioavailable testosterone is an important 
measurement because it is the amount of 
testosterone available for the body to use.    
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Mood – Decreased testosterone has been associated with depression, anxiety, and irritability.  
 
Increased Abdominal Fat - Some men who have an increased BMI due to an increased amount of 
adipose tissue have a decreased level of sex hormone binding globulin.  This, in turn, can result in 
a slightly decreased level of testosterone.   
 
Obesity, Diabetes and Impaired Glucose Syndrome - Low testosterone levels are also linked to 
obesity, which is further linked to insulin resistance, type 2 diabetes, and metabolic syndrome.  
Insulin resistance, the condition in which the body produces insulin but is not able to use it 
effectively, can affect libido and sexual performance because high insulin levels reduce the 
amount of available testosterone. 
 
Physical Energy Level, Physical Endurance – Low testosterone levels are associated with a 
decrease in energy and a decrease in physical endurance. 
 
Bone Health - Testosterone also plays a role in maintaining strong bones.  Low testosterone levels 
are associated with low bone mineral density and an increased risk for osteoporosis.   
 
Strong Muscles - Muscle mass and strength decline with decreasing testosterone levels. 
 
Other Problems with Testosterone - Testosterone, the primary male sex hormone, is produced in 
the testes and controls male sexual development and reproduction.  Levels increase during 
puberty to an adult peak and decrease at a rate of about 1% per year thereafter.   

• Decreased testosterone levels occur in hypogonadism, hypopituitarism, orchiectomy, and 
some genetic diseases.   

• Testosterone levels may be increased with gonadal and adrenal tumors, use of androgens 
(also called anabolic steroids), and adrenal hyperplasia.   

 
Estradiol and Progesterone levels should be low in men as they are hormones that serve specific 
functions for women.  High estradiol levels in a man may indicate gynecomastia (breast 
development).  Some obese men with high estradiol levels have correspondingly low testosterone 
levels.  At high levels estradiol can compete as the primary sex hormone, resulting in feminizing 
features including breast development.  
 
Luteinizing hormone (LH) is produced by the pituitary gland and it helps in the production of 
testosterone.  Some men who possess elevated levels of LH demonstrate evidence of decreased 
testosterone production by the testes. 
 
Follicle stimulating hormone (FSH) is a hormone produced by the pituitary gland.  In men, it 
helps stimulate production of sperm.  Some men who have elevated levels of FSH also 
demonstrate evidence of a decreased sperm count.  However, it should be emphasized that the 
isolated finding of a slightly elevated FSH is not indicative of infertility.  
 
Sex hormone binding globulin (SHBG) is a protein that binds with both testosterone and 
estrogen (estradiol) and carries them through the bloodstream.   
 
Low levels of SHBG in men can be observed in a variety of conditions, including: 

• Obesity 
• Increased androgens, i.e., testosterone therapy 
• Diabetes 
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• Hypothyroidism 
• Familial/inherited - Low levels of SHBG can also be inherited and, thus, affect multiple 

males within the same family.  It is important to note that men who have inherited low 
levels of SHBG, which can result in low normal levels of total testosterone, usually do 
not experience symptoms associated with testosterone deficiency.   

 
The most common causes of elevated SHBG levels in men are: 

• Liver disease 
• Hyperthyroidism 
• Decreased testicular function 
• Advanced age (usually age >80 years old) 
• Inherited elevations 
• Decreased body mass index 
• Elevated estrogen 

 
 
Prolactin levels should also be low in men (and non-lactating women) as it is the hormone that 
helps to initiate and maintain milk production in women.  High levels of prolactin in men and 
non-lactating women may indicate disease.  
 
Dihydroepiandrosterone sulfate (DHEA-S) is a hormone that is manufactured in the adrenal 
glands of both men and women.  Its levels are abnormal in various adrenal gland conditions.  In 
men, DHEA-S is used to evaluate Cushing’s syndrome caused by an adrenal carcinoma.   
 
 
FOR WOMEN 
 
The hormone cycle for women is a complex interaction involving several hormones.  
Understanding the normal variation is helpful in understanding your results.  Out of range results 
may indicate disease.  However, because there are wide fluctuations in the hormone levels each 
result must be understood in the context of the menstrual cycle.  Additionally, for post-
menopausal women, women who have had their ovaries removed or women who take hormone 
replacement therapy, the hormone levels will be different than for pre-menopausal women.  
These differences are normal and expected.  It is important to understand what levels are normal 
and expected for you versus results that may indicate a potential problem.  Any concerns should 
be discussed with your physician.    
 
There are three phases of a woman’s reproductive life:  premenopause, perimenopause, and 
postmenopause.  These three phases are directly related to the degree of ovarian function.  
Premenopause includes the years between puberty and perimenopause.  This is the time when a 
woman’s production of hormones such as estrogen and progesterone are at their peak.  As a 
result, her periods are usually predictable and regular and her fertility is highest.  Perimenopause 
is the time when a woman’s body is closer to menopause and she experiences both physical and 
hormonal changes.  During this time, a woman’s ovarian production of hormones gradually 
decreases and she typically experiences symptoms associated with menopause such as hot flashes 
and irregular menstrual cycles.  As a general rule, women usually go through the perimenopausal 
stage of their life sometime between the ages of 45 and 55.  Postmenopause follows 
perimenopause and lasts the rest of a woman’s life.  It is the time when ovarian production of 
hormones has ceased, making pregnancy no longer possible.   
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Estradiol is responsible for 
secondary sex characteristics in 
women.  It also promotes 
proliferation of the uterine lining 
in the first half of the menstrual 
cycle.  Levels are used to assess 
fertility and menstrual problems. 
 
Progesterone levels are normally 
high in pre-menopausal women 
and become elevated during 
pregnancy.  Levels are lower after 
menopause.  High levels may 
indicate ovarian cancer or adrenal 
cancer, while low levels may be 
associated with amenorrhea (lack 
of menstruation), or problems 
with pregnancy. 
 
Luteinizing hormone (LH) and follicle stimulating hormone (FSH) are produced by the 
pituitary gland and, in women; they promote ovulation and stimulate secretion of estradiol and 
progesterone from the ovaries.  LH and FSH are released in short bursts (pulses) every 1 to 4 
hours, and the magnitude of these bursts varies greatly throughout different phases of the 
menstrual cycle.  Therefore, depending on the time of your blood draw a high level may simply 
reflect a burst of FSH or LH.  As ovarian production of hormone decreases or ceases, the pituitary 
gland receives a message to produce more FSH.  Post-menopausal women and women who have 
their ovaries removed will have consistently high levels of FSH. 

 
Sex hormone binding globulin (SHBG) is a protein that binds with testosterone and estrogen 
and carries them through the bloodstream.    
 
Low levels of SHBG in women can be observed in a variety of conditions, including:  

• Polycystic ovarian syndrome 
• Diabetes 
• Obesity 
• Increased androgens, i.e., testosterone therapy 
• Hypothyroidism 
• Familial/inherited - Low levels of SHBG can also be inherited and, thus, affect multiple 

women within the same family.    
 
The most common causes of high SHBG levels in women are: 

• Increased estrogen, which can be a result of pregnancy or taking medications containing 
estrogen, such as oral contraceptives or hormone replacement therapy 

• Decreased body mass index (as seen in anorexia) 
• Liver disease 
• Hyperthyroidism 
• Familial 
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Prolactin is the hormone that helps to initiate and maintain milk production in women.  Levels 
are high in lactating women and should be low in everyone else.  High levels in men and non-
lactating women may indicate disease.  
 
Dihydroepiandrosterone sulfate (DHEA-S) is a hormone that is manufactured in the adrenal 
glands of both men and women.  Its levels are abnormal in various adrenal gland conditions.  
DHEA-S is used to evaluate hirsutism, amenorrhea, polycystic ovarian syndrome and Cushing’s 
syndrome caused by an adrenal carcinoma.   
 
Testosterone levels for women are about 5% to 10% of those in males.  Although women have 
much lower testosterone levels, they are more sensitive to the effects of testosterone.  High levels 
may indicate diseases such as polycystic ovarian disease or may be responsible for hirsutism (a 
male-pattern of hair distribution).  Low levels may be responsible for decreased libido  

 
Your results are: 
 

Sex Hormone Biomarkers 

Biomarker  Your Result 
Reference Range 

Male Female 
Premenopausal 

Female 
Postmenopausal*

Estradiol  25  <57 pg/mL  <400 pg/mL  <31 pg/mL 

Progesterone  0.25  1 ng/mL  0.2‐28 ng/mL  <0.7 ng/mL 

Luteinizing Hormone 
(LH) 

3.6  <7.7mIU/mL  1.1‐77 mIU/mL  1.1‐77 mIU/mL 

Follicle Stimulating 
Hormone (FSH) 

12.1  <19 mIU/mL  <14.4 mIU/mL   23‐153 mIU/mL 

Sex Hormone Binding 
Globulin (SHBG) 

28  14‐71 mol/L  18‐114 nmol/L  18‐114 nmol/L 

Prolactin  3.5  2‐43 ng/mL  2‐43 ng/mL  2‐43 ng/mL 
DHEA‐S  125  80‐560 ug/dL  12‐430 ug/dL  12‐430 ug/dL 
*The postmenopausal reference ranges are applicable to all women who have had their ovaries removed. 
 
 

Testosterone Biomarkers 

Biomarker  Your Result  Reference Range 

    Male Female 
Testosterone, Total  625  181‐1593 ng/dL  15‐80 ng/mL 
Testosterone, 
Bioavailable 

357  130‐380 ng/dL  n/a 
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Cortisol 

 
Cortisol is an important steroid hormone that regulates numerous body systems, including the 
response to infection and inflammation, blood sugar, and bone metabolism.  It is often referred to 
as the “stress hormone” because it increases blood pressure and blood sugar, and reduces 
immune response.  Typically, cortisol levels vary throughout the day.  Birth control pills can 
indirectly increase cortisol levels by increasing corticotropin binding globulin (the carrier protein 
for cortisol) and can directly increase sex hormone binding globulin.  Thus, if you are taking birth 
control pills, then it is not likely that an elevated cortisol level is a health concern.   
 
Your results are: 
 

Cortisol Biomarker 

Biomarker  Out‐of‐Range   In Range  Reference Range 
Cortisol    9.6  2.5‐25 ug/dL 
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Organ Evaluation 
 
 

Liver Function 

 
The liver performs over 500 different vital functions.  Some of the most important functions 
include its role in carbohydrate and protein metabolism, production of blood clotting factors, 
storage of vitamins and minerals, the formation and secretion of bile and the breakdown of 
potentially harmful substances, like alcohol and other toxic chemicals.  Biomarkers that reflect 
liver function are used to detect disease or damage to the liver or bile ducts.  Bile ducts are small 
“drainpipes” that carry bile (a digestive fluid) from the liver to the gallbladder and from the 
gallbladder to the small intestine.  If a duct becomes blocked, by a gallstone for example, waste 
can build up in the bile duct system and in the bloodstream.   
 
Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are enzymes found 
in the liver.  Albumin is the main protein formed by the liver and decreased levels of this 
biomarker can be associated with liver disease.  A total protein level measures albumin and all 
other proteins in the blood.  Globulin levels are also an important measurement of liver function, 
with high levels indicating a potential problem.  Bilirubin is a by-product of the normal 
breakdown of red blood cells in the body.  It is transported in the blood to the liver, where it is 
processed and secreted into the bile.  Alkaline phosphatase is an enzyme found throughout the 
body, and especially concentrated in the liver, the bile ducts, and in bone; it may become elevated 
in conditions that affect the liver or bile ducts.  
 
Your results are: 
 

Liver Function Biomarkers 

Biomarker  Out of Range  In Range  Reference Range 
Alanine Aminotransferase    28  7‐56 U/L 
Aspartate Aminotransferase    51  5‐35 U/L 
Total Protein    7.6  6.0‐8.4 g/dL 
Albumin    4.5  2.9‐5.0 g/dL 
Globulin    2.8  2.0‐3.8 g/dL 
Albumin/Globulin Ratio    1.6  0.9‐2.5 
Bilirubin, Total    0.03  0.1‐1.3 mg/dL 
Alkaline Phosphatase    97  30‐132 U/L 
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