
A Biogenetix Clinical Presentation
BIOGENETIX.COM

Functional Blood Chemistry Series: CBC pt. II
Casual Friday Series



Disclaimer

• Information in this presentation is not intended to 
diagnose, treat, reverse, cure, or prevent any 
disease. While this presentation is based on medical 
literature, findings, and text, The following statements 
have not been evaluated by the FDA.
• The information provided in this presentation is for your 

consideration only as a practicing health care 
provider. Ultimately you are responsible for exercising 
professional judgment in the care of your own patients.



Goldman Sachs asks in biotech research report: 'Is 
curing patients a sustainable business model?'

“…where the success of [its] hepatitis C franchise has gradually exhausted the 
available pool of treatable patients," the analyst wrote. "In the case of infectious 
diseases such as hepatitis C, curing existing patients also decreases the number 
of carriers able to transmit the virus to new patients, thus the incident pool also 
declines … Where an incident pool remains stable (eg, in cancer) the potential 
for a cure poses less risk to the sustainability of a franchise."

https://www.cnbc.com/amp/2018/04/11/goldman-asks-is-curing-patients-a-sustainable-business-model.html?__twitter_impression=true

April 2018
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Optimal Range

A tighter set of ranges designed to help:
1. Identify underlying physiological 

issues that can help explain 
symptoms

2. Evaluate health rather than disease
• Catch potentially more serious 

disease processes earlier

Sodium

Laboratory ref range:
135 – 145 mmol/L

Optimal ref range:
139 – 142 mmol/L



↓RBC, Hgb, Hct

↓ MCV (N) MCV ↑ MCV

Iron deficiency
Copper deficiency
Vitamin A deficiency
Vitamin B6 deficiency
Vitamin C deficiency
Zinc deficiency
Lead toxicity

Hemolytic anemia
- Magnesium deficiency
- Selenium deficiency
- Infection
Inflammation/Chronic disease
Vitamin C deficiency
Vitamin E deficiency
Oxidative stress
Protein deficiency
Kidney dysfunction

Vitamin B12 deficiency
Folate deficiency
Vitamin C deficiency
Thiamine deficiency
Hypothyroidism
Alcohol consumption
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Anemia Due to 
Blood Loss

Anemia of 
Inflammation

Hemolytic 
Anemia

Iron Deficiency

RBC ↓ ↓ ↓ ↓
Hgb ↓ ↓ ↓ ↓
Hct ↓ ↓ ↓ ↓

MCV N N↓ N↓ ↓
MCH N N↓ N↓ ↓

MCHC N N↓ N↓ ↓
RDW N N N ↑
Iron ↓ ↑ ↓

Ferritin ↓ ↑ ↑ ↓
TIBC ↑ ↑

Reticulocyte Count ↑ N↓ ↑ N↓

Transferrin Receptor N↓ ↑

Differentiating Between Destruction and Loss



Iron 
Deficiency

Vitamin A 
Deficiency

Copper
Deficiency

Zinc
Deficiency

Vitamin B6 
Deficiency

Hemolytic 
Anemia

RBC ↓ ↓ ↓ ↓ ↓ ↓
Hgb ↓ ↓ ↓ ↓ ↓ ↓
Hct ↓ ↓ ↓ ↓ ↓ ↓

MCV ↓ ↓ ↓ ↓ ↓ N↓
MCH ↓ ↓ ↓ ↓ ↓ N↓

MCHC ↓ ↓ ↓ ↓ ↓ N↓
RDW ↑ ↑ ↑ ↑ ↑ N
Iron ↓ ↑ ↓ ↑ ↑ ↑

Ferritin ↓ ↑ ↓ ↑ ↑ ↑
TIBC ↑ ↓ ↑ ↓ ↓ ↓

Reticulocyte Count ↓ ↓ ↓ ↓ ↓ ↑

Transferrin Receptor ↑ ↑

Ceruloplasmin/
Copper

↓

AST ↓
ALT ↓

Neutrophils ↓
Homocysteine ↑

Alkaline 
Phosphatase

↓



Zinc

B6

Iron



Red blood cell distribution width (RDW) is the coefficient of variation of red blood cell size, 
considered to be associated with cardiovascular disease (CVD). This study aimed to comprehensively 
synthesize previous studies on RDW and CVD outcomes through an overall and dose-response meta-
analysis

Twenty-seven articles, consisting of 28 studies and 102,689 participants (mean age 63.9 years, 63,703 
males/36,846 females, 2,140 gender-unmentioned subjects) were included in the present meta-
analysis. 

The pooled HRs are 1.12 (95% CI = 1.09–1.15) for the association of all-cause mortality (ACM) per 1% 
increase of RDW, 1.12(95% CI = 1.08–1.17) for major adverse cardiac events (MACEs) per 1% increase 
of RDW. 

For every 1-unit increase of RDW, there is an increased risk of occurrence of ACM and MACEs. This 
study indicates RDW may be a prognostic indicator for CVD outcomes.



Combined Iron and B12 Deficiency

If both iron and B12 are deficient, the MCV might be normal
Iron deficiency leads to microcyosis (low MCV), B12 deficiency leads to macrocytosis 
(high MCV)

Research suggests the platelet/MCH ratio can help differentiate between the 
two

In patients with iron deficiency (low ferritin), a platelet/MCH ratio >12.0 was indicative of 
a possible B12 deficiency as well
Platelets 350, MCH 26: 350/26 = 13.5



• Serum iron concentration measures iron bound to 
transferrin. 

• This value represents approximately one-third of the total 
iron binding capacity (TIBC) of transferrin protein, which is 
made largely in the liver.

• TIBC measures the iron-binding capacity of transferrin.  
• In iron deficiency anemia, TIBC will increase due to an 

increase in production of transferrin.

Iron



• Iron by itself is a relatively poor marker of iron status and can 
fluctuate considerably.  

• Iron has many functions in the body including:
• Hemoglobin and myoglobin
• Cytochrome enzymes in the Electron Transport Chain (ATP 

synthesis)
• Monooxygenase enzmes (dopamine and serotonin synthesis)
• Peroxidases (catalase, myeloperoxidase, thyroperoxidase)
• Collagen and carnitine synthesis

Iron



Can also create massive amounts of oxidative stress via a 
process called the Fenton reaction

Iron absorption is enhanced by sugars (fructose), acids 
(ascorbic), meat.
Iron absorption is inhibited by polyphenols (tannins), oxalic 
acid (spinach, tea), phytates, other minerals (zinc, calcium)

Iron



Iron
Traditional Reference Range

40-155 mcg/dL

Optimal Reference Range
80-100 mcg/dL

Transferrin saturation % = (serum iron X 100)/TIBC
Example:

Serum iron = 100
TIBC = 300 mcg/dL
Transferrin saturation = 33%  

The lower the saturation, the more likely iron deficiency exists



Cause Reason Additional Inquiry
Hemosiderosis, 
hemochromatosis

Genetic conditions clients are likely already 
aware of.  Iron overload.

Client history.

Hemolytic anemia If RBCs break-down, iron will be released and 
can increase in the serum.

Evaluate CBC markers. 

Liver damage Liver and spleen are major sources of iron 
storage.  Thus if there is active liver 
inflammation iron levels may increase.

Evaluate liver markers.

Vitamin B6 
deficiency

If B6 is not available for heme synthesis, iron will 
not be used and can increase.

Evaluate AST, ALT.

Iron - Elevated



Iron - Decreased

Cause Reason Additional Inquiry
Poor intake Diet journal.

Poor absorption Diet journal.
Chronic blood loss Heavy menstruation, GI bleed Client history.  Reticulocytes. CBC.

Chronic disease 
and/or chronic
infection

Iron either becomes depleted or sequestered. Client history.

Progesterone birth 
control pills

Association Client history.



Transferrin/TIBC - Elevated

Cause Reason Additional Inquiry
Iron deficiency Increased production. Evaluate ferritin.

Pregnancy
Elevated estrogen Estrogen tends to increase plasma protein 

production, including transferrin.
Client history for exogenous use.  Evaluate 
T3 Uptake.



Transferrin/TIBC - Decreased

Cause Reason Additional Inquiry
Anemia of Chronic 
Disease

Transferrin is a negative acute phase reactant, 
meaning it will tend to decrease during chronic 
inflammation and/or infection

Client history.

Chronic infection Same as above Client history. Evaluate WBCs.
Liver dysfunction Poor production. Evaluate liver markers.



Ferritin

• Ferritin is considered to be the body’s stored form of iron.
• It is the ferrous form of iron (Fe2+) complexed with a protein, 

apoferritin, storing it in the ferric state (Fe3+).
• Most reliable indicator of total-body iron status. 
• Ferritin is an acute phase reactant, in that it will increase during 

inflammation or infection.



Ferritin

Traditional Reference Range
Men: 18-270 ng/mL or 18-270 ug/L

Women: 18-160 ng/mL or 18-160 ug/L

Optimal Reference Range
50-150 ng/mL (Iron Disorders Institute’s Scientific & Medical Advisory Board)

Women: 50-100 ng/mL?*
Men: >100 ng/mL?* 







Ferritin

Traditional Reference Range
Men: 18-270 ng/mL or 18-270 ug/L

Women: 18-160 ng/mL or 18-160 ug/L

Optimal Reference Range
50-150 ng/mL (Iron Disorders Institute’s Scientific & Medical Advisory Board)

Women: 50-100 ng/mL?*
Men: >100 ng/mL?* 



Ferritin - Elevated

Cause Reason Additional Inquiry
Hemosiderosis, 
hemochromatosis

Genetic conditions clients are likely already 
aware of.  Iron overload.

Client history.

Inflammatory
diseases

Acute phase reactant. Evaluate other inflammation markers.

Liver damage Liver and spleen are major sources of iron 
storage.  Thus if there is active liver 
inflammation iron levels may increase.

Evaluate liver markers.

Hemolytic anemia, 
sideroblastic anemia

Iron is being lost or unused from RBCs, thus 
leading to excess iron.

Evaluate CBC.



Ferritin - Decreased

Cause Reason Additional Inquiry
Poor intake Diet journal.

Poor absorption Diet journal.
Chronic blood loss Heavy menstruation, GI bleed Client history.

Chronic disease 
and/or chronic
infection

Iron either becomes depleted or sequestered. Client history.

Progesterone birth 
control pills

Client history.



Reticulocyte Count

• Reticulocytes are early red blood cells that are formed in the bone marrow, 
enter the blood stream and, after 1-2 days become fully matured red blood 
cells.

• They do not contain a nucleus, but rather have nucleic acid remnants, 
which are not found in fully formed red blood cells. 

• Reticulocytes tend to be elevated in blood loss and/or hemolytic anemia 
but normal, or even low, in anemia of nutrient deficiency
• Poor RBC production due to low nutrient deficiency – they cannot make more
• But respond rapidly to nutrient supplementation by increasing production

• Thus reticulocytes can be helpful in seeing if nutrient supplementation is working or not



Reticulocyte count - Increased

Cause Reason Additional Inquiry
Hemolytic anemia Breakdown of red blood cells leads to low 

oxygen state, which is sensed by the kidneys and 
increases EPO production

Blood loss Same Client history.



Reticulocyte count - Decreased

Cause Reason Additional Inquiry
Untreated nutrient 
deficiency anemia
(iron, B12)

Nutrient deficiency leads to poor RBC 
production, despite attempts by the body to 
increase production

Evaluate nutrient-related markers.

Anemia of chronic 
disease

Inflammation suppresses the ability to make 
more red blood cells.

Evaluate other inflammatory markers.

Alcoholism Causes nutrient deficiency History



White Blood Cell Count

• Refers to total amount of white blood cells
• The CBC with differential includes the five major types of white blood cells:

• Neutrophils, lymphocytes, monocytes, eosinophils, basophils

• The WBC count is of limited value without the differential
• In general, an elevated WBC indicates an infection of an acute nature, and a 

decreased WBC count indicates an infection of a more chronic nature.
• Decreased WBCs are often seen in autoimmune conditions and pernicious anemia as well.

• Interestingly, high-normal white blood cell counts, along with neutrophils, can 
indicate possible endothelial dysfunction and peripheral artery disease



White Blood Cell Count

Interfering factors include:
• Stress: epinephrine response can increase white blood cells
• Time of day:  lower in the morning, higher in the evening
• Other:  age, gender, exercise, pregnancy, pain, temperature and altitude 

can all affect results
• Early infection/inflammation: Migration out of blood may temporarily 

lower serum numbers before compensation takes place



The WBC count, a stable, well-standardized, widely available and inexpensive measure of 
systemic inflammation, is an independent predictor of CVD events and all-cause mortality in 
postmenopausal women. A WBC count greater than 6.7 x 10(9) cells/L may identify high-risk 
individuals who are not currently identified by traditional CVD risk factors.  (Approximately 50% 
increase in risk.)



White Blood Cell Count

Traditional Reference Range:
3.4-10.8 x10E3/uL

Optimal Reference Range
4.5 – 6.5 x10E3/uL





WELLNESS

The Ability to Heal

The Wedge Protocol


