BEC MONAGHAN – BLOOD REVIEW NOVEMBER 2024

Vitamin D –  Low normal
· Optimal Ideal 100-160nmol/L
· Context winter going into summer 

TSH – Low values seen in Trimester one
· Recommend monitoring each trimester
· A pattern of lower TSH observed ’18 ’19 ‘24
· Optimal TSH in general 0.5-2 mU/L (Pregnancy trimesters differ)
· LOW TSH Indications: - Hyperthyroidism (esp. if T4 and T3 are high) - Subclinical Hyperthyroidism (esp. if T4 and T3 are normal) - Adrenal Hyperfunction (Cortisol Suppressing TSH Production) – Pregnancy - Anterior Pituitary Hypofunction (Secondary Hypothyroidism) (esp. if T4 and T3 are low/normal) - Hypothalamic Dysfunction (Tertiary Hypothyroidism) - Heavy Metal Burden
Medications: - Corticosteroids - Dopamine Agonists (L-Dopa with Vitamin B6)
Consider: - Cholesterol levels (May lower in Hyperthyroid state)
Note: A high level of FREE (unbound) Thyroid Hormones can supress TSH production, even if the Total levels of these hormones is normal or even low (therefore always include measurement of Free Hormones in assessment).


Hb – Low Normal
· Optimal: 135-155
· Summary: Haemoglobin (Hb) is the iron-containing oxygen-transport metallo-protein found predominantly in Red Blood Cells (RBCs) - making up over 96% of their dry weight (and therefore is responsible for their red colour). Hb carries oxygen to tissues to facilitate aerobic respiration in cellular energy production reactions that mediate metabolism.
· Indications:  - Anaemia (Iron Deficiency) – Anaemia (Folate/B12 Deficiency) - Anaemia
(Copper Deficiency) - Blood Loss (Intestinal, Internal, Menstrual, Haemorrhoids, Kidney, etc.)-  Vitamin C Deficiency - Vitamin B1 Deficiency - Protein Deficiency - Intestinal Inflammation (Parasites, Colitis, Bleeding. etc.) - Oxidative Stress - Bone Marrow Insufficiency - Toxin/Medication Induced Hypoplasia (Chemotherapy) - Adrenal Hypofunction - Chronic Disease (Liver, Kidney, RA, etc.) - Excessive Exercise – Haemodilution (Pregnancy, Edema) Note: Can simply indicate a high level of Health and Fitness.

Hct (PCV) – Low Normal
· Optimal: 0.39 – 0.47
· Summary: The Haematocrit (Hct) or Packed Cell Volume (PCV) essentially indicates how many RBCs are present.
· Indications: e.g. decreased RBC production or excessive loss/destruction (see Hb)


WBB Count – Elevated 
· Optimal: 5-7.5 x10/9/L 
· Hx Elevation: Consideration tested late pregnancy 
· Summary: White Blood Cells (WBCs) or Leukocytes , are the cells of the immune system involved in protecting the body from infectious organisms and foreign compounds.
· Indications:- Acute Infection (Viral, Bacterial, Fungal, Mycoplasma, Parasites, etc.) - Abscesses and Septicaemia - Acute Blood Loss - Kidney Failure - Severe Emotional Stress - Adrenal Dysfunction – Asthma – Autoimmunity - Pregnancy (Late Stage) – Leukaemias

Neutrophils – Elevated 
· Optimal: 50-60%
· Hx of elevations in late pregnancy
· Summary:  Neutrophils are a specific type of WBC that have a segmented nucleus and multiple intra-cellular granules visible in their cytoplasm. They are the most abundant WBC (constituting 60-65% of all circulating WBCs). Neutrophils are usually the first WBC to mobilise towards a threat, especially once chemical signals are detected (such as from Antibody/Complement marking or from local Macrophage activity) at the site of damage. Once activated, it takes Neutrophils only about 30min to leave the blood and reach the site of an infection (passing through the walls of blood vessels). The Neutrophils do not return to the blood, but instead die after chemical degranulation and/or engulfing any infective or toxic threats and debris, before being exuded as pus. Because Neutrophils are first to respond, they will usually appear elevated early in an infection/toxin exposure, and decrease with effective treatment.
· Indications: Note: Check Total WBC Level. Indications:
(Neutrophilia) - Acute Inflammation - Acute Infection (Bacterial, Some Viruses, Fungal, Spirochete Parasites, etc.) - Allergies & Sensitivities – Autoimmunity (RA) - Tissue Trauma (Burns) - Emotional & Physical Stress - Extreme Temperatures – Pregnancy (Late Stage & Delivery) - Nausea & Vomiting - UV Light
(Sunburn) - Diabetic Acidosis - Adrenal Dysfunction – Thyrotoxicosis - Gout (See Uric Acid)

Lymphocytes – Low normal 
· Optimal 27-40%
· Summary: Summary: Lymphocytes are mononuclear, non-granular WBCs that are second only to Neutrophils in quantity within the blood. They originate from the erythroblasts of the Spleen, Tonsils, Thymus and Bone Marrow, and are divided into two primary types: T-Cells and B-Cells.
· Indications:  - Prolonged Illness - High Cortisol – Immunosuppression - Acute (Active) Infection – Autoimmunity (SLE) - Immunodeficiency Syndromes (HIV)

Eosinophils – High Normal
· Optimal: 1-3%
· Summary: Eosinophils have 2-4 lobe nucleus and a variable number of granules (due to their tendency to degranulate whilst still in blood circulation), however they are predominantly found in tissues (as they are only synthesised to deal will particular threats as they emerge). Elevations of Eosinophils in the blood suggests an inflammatory process is occurring in certain tissues (and are being mobilised to meet the need there). In particular, Eosinophils play a crucial role in the killing of parasites (e.g. intestinal worms), because their granules contain unique, toxic basic and cationic proteins (e.g. Cathepsin receptors that bind to IgE), which are used to help with this task. Their levels may therefore also correlate with IgE allergies and Histamine levels.
· Indications: - Chronic Inflammation (esp. if Monocytes and Basophils also elevated) – Parasites (esp. Gastrointestinal) - Fungal Infection – Allergies (High IgE and/or IgG4) - IgA Deficiency - Food Sensitivities - Chemical/Metal Toxicity/Sensitivity – Stress – Autoimmunity - Dermatitis Conditions - Lung Hypersensitivity - Collagen/Vascular Hypersensitivity - Hyperthyroidism Pituitary Hypofunction - Adrenal Hypofunction - Hodgkin’s Disease - Pernicious Anaemia – Malignancy (Bone, Ovary, etc.)
· Medications: - Phenothiazines – Gold – Iodides – Nitrofurantoin - Antibiotics
(Ampicillin, Streptomycin, Sulphonamides) - Phenytoin

Sodium – Low normal 
· Optimal: 140-142
· Summary: Summary:
Serum Sodium (Na) is an important indicator of Hydration, Dietary Intake, Organ Function (Kidneys and Adrenal Glands) and Cardiovascular Disease risk. Along with certain other key electrolytes, such as Potassium, Bicarbonate and Chloride, Sodium is important in evaluating the potential for blood pH and Acid/Base Balance.
· Indications: - Adrenal Hypofunction (Hypoadrenalism / Cortisol Resistance)
- Addison’s Disease – Edema (Extracellular water excess) and/or - Low Dietary intake - Excessive Water Intake - Use of Diuretics - Non-replenishment after intense exercise

Bicarbonate – Low
· Optimal: 23-30
· Summary: Bicarbonate (aka 'Total CO2', since over 95% of blood CO2 occurs as Bicarbonate) provides a crude acid and base indication (pH status of blood).
· Indications:  - Metabolic Acidosis (Diabetes, Kidney Disease, Diet, etc.) - High Anion Gap - B Vitamin Deficiencies - Low Gastric HCL – IBD – Fever Breathing Abnormalities: - Sleep Apnoea – Asthma - Chronic Hyperventilation

Anion Gap – High Normal
· Optimal 10-12
· Summary: Anion Gap provides only a crude approximation of the ions in the blood. (i.e. the main positively charged cations: Sodium (Na ) and Potassium (K ), compared with the main negatively charged anions: Chloride (Cl-) and Bicarbonate (HCO3-).
· Indications: - Potential Acidosis - Too many unmeasured Anions / Acids (from either excessive production or insufficient clearance via Lungs, Gut or Kidneys)
Such As: Ketoacidosis (High production as a result of high fat metabolism from): - Low Carb Diet – Starvation - High Alcohol intake
and - Possibly Diabetes

ALP – Low Normal
· Optimal: 70-100
· Summary: Alkaline Phosphatase (ALP) constitutes a family of numerous isoenzymes found in various organs and tissues of the body
· Indications: - Non-Secretors (esp. Blood Type A) - Extreme Diets (Very Low Fat and Protein) - Zinc Deficiency - Vitamin B6 Deficiency – Hypothyroidism - Excess Vitamin D Intake - Pernicious Anaemia - Scurvy

LDH – Low normal
· Optimal: 150-200
· Summary: Lactate Dehydrogenase (LDH) is an enzyme found within nearly all living cells. LDH catalyses the conversion of Lactate to Pyruvate and back again, as it converts NAD to NADH and back, within various metabolic pathways. LDH assists the production of Glucose energy in anaerobic conditions.
· Indications: - Reactive Hypoglycaemia


Globulins (Total) – Low Normal 
· Optimal: 24-29
· Summary: 'Globulins' is a generic term to describe several different families of proteins which have larger molecules than Albumin and are less soluble in water. They include Alpha, Beta and Gamma Globulins. Alpha and Beta Globulins are produced by the Liver and transport Iron, Lipids and Fat-Soluble Vitamins. Gamma Immunoglobulins (Antibodies) are produced by Plasma Cells (differentiated B-Cells) to help mobilise the immune system to defend from Viruses, Bacteria, Toxins etc. Alpha Globulins can control and inhibit certain blood enzyme activity.
· Indications: Indications: (Hypogammaglobulinemia, Agammaglobulinemia) - Immune Dysfunction (Low Antibody Production) - Liver Disease (esp. Low Alpha Globulins) - Blood Donation (esp. Low Gamma Globulins) – Inflammatory Digestive Disorders (IBD) - Acute Haemolytic Anaemia - Nephrosis
(Leaking Kidney) - Alpha-1 Antitrypsin Deficiency
(Emphysema)


Transferrin Saturation – High Normal
· Optimal: 25-35
· Summary: The ‘Transferrin Saturation’ is a reflection of how much of the available Transferrin is being bound with Iron (as a percentage).
· Indications: - Anaemia (Aplastic or Sideroblastic) - Ineffective RBC Formation
- Liver Disease (Reduced Transferrin Synthesis) - Hereditary Haemochromatosis
(May be the earliest indication) - Iron Overload
(Early Indication - either the body is producing less Transferrin in attempt to transport less Iron, or current levels of Iron are excessive and over-saturating the current Transferrin levels) Explore: - Excess Iron Supplementation

Ferritin – low normal
Optimal: 124-340
Summary: Ferritin is the most sensitive and specific single test for assessing body Iron status.
Indication: - Anaemia (Iron Deficiency) - Chronic/Heavy Bleeding
(Trauma, Internal, Menstrual, etc.) Impaired Iron Uptake: - Malnutrition - Maldigestion
(Low Gastric HCL) – Malabsorption (IBD, Celiac, etc.)
Increased Iron Requirements: - Pregnancy - Rapid Growth


