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HS - CRP
High Sensitivity C-reactive protein

Low Risk < 1mg/L

Intermediate Risk 1-3mg/L

High Risk > 3mg/L

1. Marker of Systemic Inflammation and Cardiovascular Risk

Pneumonia

Appendicitis

Sepsis

2. Marker of Infection and Acute Inflammation





HS - CRP
High Sensitivity C-reactive Protein

Obesity

Insulin Resistance

Type 2 Diabetes

3. Marker of Metabolic and Adipose Tissue Inflammation

Cardiovascular

Cancer

Rheumatoid Diseases

4. Prognostic Indicator of Various Diseases



Homocysteine

Involved in cme- carbon metabolism

High levels affect downstream methylation capacity

1. Intermediate in Methionine and Cysteine Metabolism

When re-methylated to methionine it forms S - Adenosylmethionine 
(SAM) the principal universal methyl donor for DNA, RNA, Protein, 

Lipid and Neurotransmitter Methylation

2. Substitute for Methylation Reactions

< 11.4 umol / L



Methylation
1. Transfers Methyl Groups Via S - Adenosyl Methionine 

(SAM) From Methionine to Deverse
Targets -> DNA, Proteins, Lipids

2. After Donation, S - Adenosylhomocysteine (SAH) Forms and 
Converts to Homocysteine

3. Homocysteine Resumes Methionine or Forms Cysteine, 
Maintaining Methylation and Redox Balance







Why Methylation Matters
Gene Regulation: DNA Methylation

Patterns help determine which genes are “on” or “off” in a cell

Epigenetics: 

Metabolism + Detoxification:

Methylation can change in response to age, diet, environment and 
disease

Methylation removes toxins

NeuroBiology: 
Methylation influences neurotransmitter synthesis and receptor 

function



Homocysteine Continued

1. Vascular Disease: 
Elevated homocysteine level is associated with vascular endothelial 

dysfunction, prothrombotic states and arterial disease

2. Antioxidant Defense: 
The transsulfuration pathway generates cysteine which is a precursor to 

Glutathione







Cortisol

A steroid Hormone produced by the Adrenal Glands
Key Roles:

Peaks in memory, lowest at night

Total & Free

- Regulates Metabolism -> Promotes Gluconeogenesis
- Maintains Blood Pressure
- Manages Blood Sugar Levels
- Reduces Inflammation

Cortisol Reflects HPA Axis Status
Low Level = Adrenal Insufficiency
High Levels = Cushing's Syndrome

Stress Response
Exogenous Steroid Effect

A.M. = 4 - 22 meq / L
P.M. = 3 - 17







DHEA - S
Dehydroepiandrosterone

DHEA produced in the zona reticularis of the adrenal cortex

DHEA serrer a circulating precursor
For peripheral production of

Testosterone
Dihydrotestosterone

Estradiol

Levels are age and sex dependent

61 - 442 m<g / dL



DHEA - S
Low DHEA Symptoms

Impact on Metabolism and Body Composition

- Decreased libido
- Fatigue
- Depression
- Decrease muscle mass find bone density

Associated with
- Fat Distribution
- Insulin Sensitivity
- Lipid Profiles





Vitamin D 30-100ng/mL

Exists on 2 Forms: 
VIT D2 - Ergocalciferol:

Activation: 

Found on plant sources

Function:

Calciferol - A Fat-Soluble Secosteroids 

VIT D3 - Ergocalciferol:
Produced on the skin in response to sun exposure (UVB)

VIT D is inactive when ingested or produced on the skins
Converted in the liver to 25 - hydroxy D then on the kidney to the active form 1, 25 
dihydroxy 2D calcitriol

Handles calcium and phosphorus for bone health

Influences immune function

Muscle performances

Cell growth

Modulates gene expression





Pregnenolone  22-237 ng/dL

1. Endogenous Synthesis (Body’s Natural Production)
- Primary Site: Adrenal Cortex
- Starting Material: Cholesterol
- Cholesterol -> Pregnenolone via enzyme p450 in the mitochondria 

(Mother of all Hormones) 

Cholesterol

Pregnenolone

Progesterone
Aldosterone Cortisol

Androgens



Pregnenolone

- The fundamentals precursor for all downstream steroid 
hormones

- Acts as a neurosteriod that modulates neuronal signaling 
cognition, mood and stress responses

- Modulates adrenal and gonadal hormone production
- Levels decline with age

- Will affect
- Energy 
- Libido
- Metabolic regulation

- Pregnenolone steal - syndrome

Functions





Insulin - Like Growth Factor 1

- IGF - 1 is produced primarily in the liver
- Additional sources are bone, muscle, fat, other tissue
- Production is regulated by growth hormone

Regulation of IGF - 1 Production
- Adequate Protein intake
- Insulin can modulate production
- Estrogen + testosterone influence IGF - 1 levels
- Thyroid hormones and inflammatory cytokines can modify IGF - 

1

IGF - 1



IGF - 1

- Stimulate longitudinal bone growth, muscle development, organ 
growth

- Encourage protein synthesis, muscle repair
- Influences glucose + lipid metabolism
- Supports neuronal growth

Physical Functions





Fasting Insulin

The concentration of insulin in the blood after an overnight 
FAST (8-12 hours)

Why it’s Measured
- Assess insulin resistance and metabolic health

- Helps evaluate risk for Type 2 Diabetes and  fatty liver

- Complement fasting glucose and HbA1c

- Monitor conditions affection, insulin production and sensitivity 

M
2-20 NU / mL



Fasting Insulin    2-25 uU/mL

Interpet Results

Practical Uses
- Screening high risk populations

- Guiding life style or pharmacologic intervention 

- Contextualizing glucose abnormalities and diabetes risk beyond 
fasting glucose + HbA1c

- Using HOMA-IR  calculation. Homeostatic Model Assesment of 
insulin Resistance .  HOMA = fasting insulin xFasting glucose /405

Elevated Fasting Insulin
- Insulin resistance

Low Fasting Insulin
- Insulin deficiency or reduced beta cell function





Vitamin B - Cobalamin
VIT B12 refers to a group of related corrinoids

Methylcobalamin and adenosylcobalamin are the biologically active 
cofactor forms

Dietary Sources: - Meat 
- Fish
- Diary
- Eggs 

200 - 1100 pg / mL

Absorption Pathway:
1. Stomach
       B12 binds to intrinsic factor produced by parietal call

2.   The B12 - IF complex binds to cubilin receptors in the terminal    
ileum enabling absorption into enterocytes

3.    Inside cells, B12 is released and transported on the blood bound 
to transcobalamin 2 



VIT B12

B12 is required for proper DNA synthesis
B12 is needed for myelin sheath integrity
B12 helps convert homocysteine to methionine
B12 supports normal RBC production
Deficiency of VIT B12

- Disrupts methylation and energy production
- Leading to

- Anemia
- Neuropathy

- Cognitive changes
- Elevated homocysteine



Why Order B-12 levels

Suspected deficiency: 
symptoms: fatigue, pallor, 
glossitis, neuropathy, balance 
problems, memory/ cognition 
changes





Lipid Panel
Lipoprotein (a) Apolipoprotein B

Total cholesterol, Triglycerides 
HDL, LDL

Lipoprotein (a)
- Genetically inherited 
- Special type of LDL
- Carries fat and cholesterol throughout the bloodstream
- Contains a unique protein - Apolipoprotein (a)

- Stickier
- Causes inflammation
- Forms plaques 

- Levels are stable throughout life
- Not influenced by lifestyle changes or major lipid lowering 

therapies…..PCSK9 may reduce 20%



Lipoprotein (a)
- Is an independent risk factor for cardiovascular disease

- High levels can cause plaque buildup

- High levels cause inflammation

- High levels can cause blood clotting

Reference Range: Risk
Optimal < 75 nmol / L

Moderate 75 - 125

High > 125





Apolipoprotein B
- Is a large protein that serves as the main structural scaffold for 

several atherogenic lipoproteins

- 2 Types: 
- ApoB - 100 ,                                                                                 

Apo B – 48   
      VLDL Chylomicrons
- LDL
- Lipo (a)

- High ApoB is a better predictor of cardiovascular risk then LDL
Reference Range:

Optimal < 90 mg / dL

Moderate 90 - 129

High > 130







Pass - Through Lab Tests
A billing arrangement between a medical practice and a laboratory

Example: - Blood draws in office for a 
CBL

- Lab charges $12.00
- Pt’s insurance charged 

$24.00

Who is involved? 
- The doctors office

- The laboratory
- The patient or insurance plan

How it works? 
- Doctor orders labs or draws blood for lab work

- Lab reports results to doctor
- Payment

1. Lab bills the payment
2. The practice bills the patient or insurance


