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HS - CRP
High S ens it ivit y  C- reac t ive prot ein

Low Risk < 1mg/L

Intermediate Risk 1-3mg/L

High Risk > 3mg/L

1. Marker of  S y s t emic  Inf lammat ion and Cardiovas c ular Ris k

Pneumonia

Appendicitis

Sepsis

2. Marker of  Inf ec t ion and Ac ut e Inf lammat ion





HS - CRP
High S ens it ivit y  C- reac t ive Prot ein

Obesity

Insulin Resistance

Type 2 Diabetes

3. Marker of  Met abolic  and Adipos e Tis s ue Inf lammat ion

Cardiovascular

Cancer

Rheumatoid Diseases

4 . Prognos t ic  Indic at or of  Various  Dis eas es



Homocysteine

Involved in cme- carbon metabolism

High levels affect downstream methylation capacity

1. Int ermediat e in Met hionine and Cy s t eine Met abolis m

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

Lipid and Neurotransmitter Methylation

2. S ubs t it ut e f or Met hy lat ion Reac t ions

< 11.4  umol / L



Methylation
1. Trans f ers  Met hy l Groups  Via S  - Adenos y l Met hionine 

(S AM) From Met hionine t o Devers e
Targets -> DNA, Proteins, Lipids

2. Af t er Donat ion, S  - Adenos y lhomoc y s t eine (S AH) Forms  
and Convert s  t o Homoc y s t eine

3. Homoc y s t eine Res umes  Met hionine or Forms  Cy s t eine, 
Maint aining Met hy lat ion and Redox  B alanc e







Why Methylation Matters
Gene Regulat ion: DNA Met hy lat ion

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

Epigenet ic s : 

Met abolis m + Det ox if ic at ion:

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

Methylation removes toxins

NeuroB iology : 
Methylation influences neurotransmitter synthesis and receptor 

function



Homocysteine Continued

1. Vas c ular Dis eas e: 
Elevated homocysteine level is associated with vascular endothelial 

dysfunction, prothrombotic states and arterial disease

2. Ant iox idant  Def ens e: 
The transsulfuration pathway generates cysteine which is a precursor to 

Glutathione







Cortisol

A s t eroid Hormone produc ed by  t he Adrenal Glands
Key Roles:

Peaks  in memory , lowes t  at  night

Tot al & Free

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

Cort is ol Ref lec t s  HPA Ax is  S t at us
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
Dehy droepiandros t erone

DHEA produc ed in t he zona ret ic ularis  of  t he adrenal c ort ex

DHEA s errer a  c irc ulat ing prec urs or
For peripheral production of

Testosterone
Dihydrotestosterone

Estradiol

Levels  are age and s ex  dependent

61 - 4 4 2 m<g / dL



DHEA - S

Low DHEA S y mpt oms

Impac t  on Met abolis m and B ody  Compos it ion

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

Associated with
- Fat Distribution
- Insulin Sensitivity
- Lipid Profiles





Vitamin D 30 - 10 0 ng/mL

Ex is t s  on 2 Forms : 
VIT D2 - Ergocalciferol:

Ac t ivat ion: 

Found on plant sources

Func t ion:

Calc if erol - A Fat - S oluble S ec os t eroids  

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  S y nt hes is  (B ody ’s  Nat ural Produc t ion)
- Primary Site: Adrenal Cortex
- Starting Material: Cholesterol
- Cholesterol -> Pregnenolone via enzyme p450 in the mitochondria 

(Mot her of  all Hormones )  

Choles t erol

Pregnenolone

Proges t erone
Aldos t erone Cort is ol

Androgens



Pregnenolone

- The f undament als  prec urs or f or all downs t ream s t eroid 
hormones

- Ac t s  as  a  neuros t eriod t hat  modulat es  neuronal s ignaling 
c ognit ion, mood and s t res s  res pons es

- Modulat es  adrenal and gonadal hormone produc t ion
- Levels  dec line wit h age

- Will af f ec t
- Energy  
- Libido
- Met abolic  regulat ion

- Pregnenolone s t eal - s y ndrome

Func t ions





Insulin - Like Growt h Fac t or 1

- IGF - 1 is  produc ed primarily  in t he liver
- Addit ional s ourc es  are bone, mus c le, f at , ot her t is s ue
- Produc t ion is  regulat ed by  growt h hormone

Regulat ion of  IGF - 1 Produc t ion
- Adequat e Prot ein int ake
- Ins ulin c an modulat e produc t ion
- Es t rogen + t es t os t erone inf luenc e IGF - 1 levels
- Thy roid hormones  and inf lammat ory  c y t okines  c an modif y  IGF -

1

IGF - 1



IGF - 1

- S t imulat e longit udinal bone growt h, mus c le development , 
organ growt h

- Enc ourage prot ein s y nt hes is , mus c le repair
- Inf luenc es  gluc os e + lipid met abolis m
- S upport s  neuronal growt h

Phy s ic al Func t ions





Fasting Insulin

The c onc ent rat ion of  ins ulin in t he blood af t er an overnight  
FAS T (8 - 12 hours )

Why  it ’s  Meas ured

- 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

Int erpet  Res ult s

Prac t ic al Us es

- 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 B 12 ref ers  t o a group of  relat ed c orrinoids

Met hy lc obalamin and adenos y lc obalamin are t he biologic ally  ac t ive 
c of ac t or f orms

Diet ary  S ourc es : - Meat 
- Fish
- Diary
- Eggs 

20 0  - 110 0  pg / mL

Abs orpt ion Pat hway :
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

B 12 is  required f or proper DNA s y nt hes is
B 12 is  needed f or my elin s heat h int egrit y
B 12 helps  c onvert  homoc y s t eine t o met hionine
B 12 s upport s  normal RB C produc t ion
Def ic ienc y  of  VIT B 12

- 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
Lipoprot ein (a)  Apolipoprot ein B

Tot al c holes t erol, Trigly c erides  
HDL, LDL

Lipoprot ein (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

Ref erenc e Range: Ris k

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
Ref erenc e Range:

Optimal < 90 mg / dL

Moderate 90 - 129

High > 130







Pass - Through Lab Tes t s

A billing arrangement between a medical practice and a laboratory

Ex ample: - 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
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