Using Blood Test Results
in Clinical Practice
Marie Reilly MSc, MNIMH, DipCoun

INTRODUCTION
This seminar is a follow up to the seminar entitled Interpreting Blood Test Results. This seminar
will focus on how to use blood test results to accurately diagnose a range of common health
problems encountered in clinical practice, how to differentiate between similar conditions, and
explore different approaches to treatment.
Laboratory tests are tools which are helpful in evaluating the health status of an individual.
Disturbances in the normal relative concentration of various blood constituents can help to
diagnose and monitor a wide range of health problems. In addition, practitioners need to be
able to explain the purpose of the tests and the significance of the results to their patients.
However, It is not possible to diagnose or treat any disease or problem with blood tests alone.
Normal result ranges for a particular test are set so that 95% of “healthy” patients fall within
the normal range. Therefore 5% of healthy patients fall outside of the normal range, even
when there is no abnormality. Conversely, an individual within the large range of “normal” may
well be suffering from a pathological condition, with blood tests falling outside their own
normal range. Other factors which may affect test results include the age and/or sex of the
patient, the time or day that the sample was collected, and whether the patient is pregnant.
‘Abnormal’ levels of hormones whose ‘normal’ values vary according to the age and/or sex of
the patient, and the time or day that the sample was collected, (such as FSH, LH, oestradiol,
progesterone, testosterone and cortisol) are not usually highlighted by laboratories, which
often leads GPs and other practitioners to miss abnormal results.
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Varying levels of globulin binding may also make certain results less reliable, as they render
more or less of a particular substance inactive. Furthermore, there may be altered receptor
sensitivity (e.g. oestrogen receptors may be increased following use of oestrogen antagonists).
Finally, laboratory tests are very specific, and it is often the case that the range of tests that
have been performed is too narrow to make a proper diagnosis. The term ‘full blood count’ is a
common cause of confusion, and while patients will often report that their GP ‘tested for
everything’, this is impossible.

1. HAEMATOLOGY
Anaemia
(Reduced RBC, Hb, HCT, raised ESR)
Symptoms of anaemia include: fatigue, pallor, breathlessness, dizziness, palpitations,
angliostomatitis, koilonychia & hair loss.
Common causes of Anaemia:
•

Reduced dietary iron, B12 or Folate, or reduced absorption of these nutrients, (e.g. due
to gluten enteropathy)

•

Blood loss due to heavy menstruation or internal bleeding (e.g. ulcer)

•

Pregnancy (increased requirement for iron, B12 and folate)

•

Cancer and cancer treatment (reduces absorption of vitamin C and folate and reduces
RBC count)

•

Kidney or liver disease (due to erythropoietin deficiency) also associated with elevated
Creatinine, reduced eGFR, or elevated LFTs.

•

Haemolysis (due to autoimmunity or enlarged spleen) – also associated with slightly
elevated AST (40-100U/L), Elevated unconjugated bilirubin (excess bilirubin overwhelms
conjugating mechanism)
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Iron deficiency anaemia
In addition to possible reduced RBC, Hb, & HCT, Iron deficiency anaemia may also be
associated with the following features:
•

Low MCH and/or MCHC (hypochromic anaemia)

•

Low MCV + low MCH (microcytic hypochromic anaemia)

•

Low ferritin

•

Platelets more likely to be high in Fe defic anaemia

Vitamin B12/Folate deficiency anaemia
In addition to possible reduced RBC, Hb, & HCT, B12 and/or Folate deficiency anaemia may also
be associated with the following features:
•

High MCH and/or MCHC (hyperchromic anaemia).

•

High MCV (macrocytic anaemia)

•

Low platelets

•

Low neutrophils

Vitamin B12 deficiency
Symptoms of B12 deficiency include: Glossitis, fatigue, depression, memory loss, confusion,
muscle weakness, peripheral neuropathy.
Low levels of B12may be due to:
•

Nutritional deficiency (e.g. vegan diet),

•

Malabsorption (gastric hypoacidity, antacids, dysbiosis, excessive tea or alcohol
consumption,

•

Gluten sensitivity,

•

Crohn’s or intrinsic factor deficiency/pernicious anaemia,

•

Alcoholism

•

Poor methylation.

Poor methylation may be due to MTHFR mutation; other mutations such as CBS, MTR etc; lack
of co-factors (such as B2, B6, B12, Magnesium, Zinc); excess use of methyl-depleting nutrients
(such as niacin), Excess use of nutrients causing feedback inhibition (e.g. SamE, Glutathione).
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Raised levels of B12 may be due to:
•

Excessive supplemetation.

•

Poor methylation (with accumulation of B12 and/or folate that cannot be used or
excreted by the body).

•

Immune complex disease (in which B12 is bound to immune complexes and neither be
used nor excreted) – associated with raised eosinophils.

•

liver disease (release of B12 from damaged cells) - associated with abnormal LFTs

•

Kidney disease (failure to excrete B12) –associated with abnormal kidney function tests
and moderate increase in GGT.

•

Leukaemia or polycythemia vera (due to increased haptcorrin/transcobalamin which
protects B12 from the acid environment of the stomach)

Folate deficiency
In addition to symptoms of anaemia, folate deficiency may cause sore tongue, mouth ulcers,
diarrhoea, premature greying of the hair, weight loss or poor growth in children, low birth
weight and neural tube defects in new borns.
Low levels may be due to:
•

Inadequate dietary intake,

•

Malabsorption (e.g. Gluten sensitivity),

•

Dysbiosis (lack of Lactobacillus and bifidobacteria),

•

Alcoholism,

•

Increased metabolic states (hyperthyroidism, pregnancy).

Raised levels of folate may be due to:
•

Excessive supplemetation,

•

Poor methylation (with accumulation of folate that cannot be used or excreted by the
body),

•

B12 deficiency,

•

Blind loop syndrome (due to folate synthesis by bacteria in the gut)
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Treating the causes of Anaemia
Improve intake of essential nutrients
•

Supplement heme iron where indicated (e.g. ferrous gluconate or iron bisglycinate).
Ferrous sulfate is easily absorbed but can cause GI disturbance.

•

Iron requirements are 7-10mg for children, 8mg for men, 18mg for menstruating
women, 27mg in pregnancy, but 300-600mg a day is used for anaemia.

•

Food sources of iron include oysters, beef/liver, poultry, fish, soaked nuts, beans &
lentils, dark chocolate.

•

Avoid taking calcium (dairy products/antacids), oxalate foods (e.g. spinach, rhubarb),
phytates (unsoaked beans, pulses and nuts), and polyphenols (tea and coffee) at the
same time as iron-rich foods or supplements.

•

Supplement vitamin C or eat vitamin C foods (such as citrus fruit or green leafy
vegetables) to assist iron absorption

•

Supplement methylated forms of B12 where indicated. (The RDA for B12 is 2.5mcg per
day, but the usual dose for deficiency is 500-1000mcg a day).

•

B12 containing foods include beef/liver, oily fish, eggs, and nutritional yeast.

•

Supplement methylated forms of folate (400mcg) where indicated

•

Folate containing foods include organ meats, green vegetables, nuts, beans & pulses,
yeast extract.

•

Supplement cofactors for methylation (B2, B6, B12, Magnesium, Zinc) found in meat,
fish, eggs, beans & pulses, nuts and seeds, green leafy vegetables.

Improve absorption and essential nutrients
•

Avoid taking calcium (dairy products/antacids), oxalate foods (e.g. spinach, rhubarb),
phytates (unsoaked beans, pulses and nuts), and polyphenols (tea and coffee) at the
same time as iron-rich foods or supplements.

•

Avoid excess alcohol consumption, which reduces absorption of folate and vitaminC.

•

Recommend a gluten-free diet if there are signs and symptoms of gluten sensitivity
(chronic chapped lips, mouth ulcers, abdominal bloating, irregular bowel movement,
longitudinal ridges on the nails, fatigue, frequent infections, abnormal thyroid function,
autoimmunity, ovulatory disfunction or subfertility)
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•

Treat dysbiosis to improve B12 absorption, with low FODMAP diet, antimocrobial herbs
(e.g. Berberines, Artemesia absinthium, Zingiber officinalis/Cinnamonum zeylonicum,
Thymus

officinalis/Origanum

vulgare,

Glycyrrhiza

glabra)

and

probiotic

foods/supplements.
•

Avoid smoking (which reduces Vitamin C).

Reduce blood loss
• Treat blood loss due to heavy menstruation with herbs such as Vitex agnus-castus,
Capsella bursa-pastoris, Trillium erectum, Alchemilla vulgaris.
• Treat internal bleeding (e.g. ulcer) with herbs such as Glycyrrhiza glabra, Hydrastis
canadensis, Pistacia lentiscus (mastic gum), Aloe vera juice and honey. Avoid smoking,
coffee, alcohol, soft drinks, dairy products, fatty and spicy foods, and reduce stress.
• Treat low platelets (discussed later).
Treat other causes of anaemia
• Treat Aplastic anaemia with herbs such as Astragalus membranaceous.
• Prevent and treat anaemia in patients with cancer and/or receiving cancer treatment
with Withania somnifera, Astragalus membranaceous, Eleutherococcus senticosus,
Codonopsis pilosula, and medicinal mushrooms such as Ganoderma lucidum.
• Treat kidney or liver disease with herbs such as Urtica semen, Astragalus,
membranaceous, Silybum marianum.
• Reduce haemolysis with herbs to address autoimmunity such as Hemidesmus indicus,
Withania somnifera Ganoderma lucidum

Polycythaemia
Polycythaemia is associated with:
•

High RBC, Hb

•

High Hct (The percentage of the blood volume occupied by red blood cells.)

•

Low ESR

•

Increased risk of clotting leading to MI, stroke or DVT
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Polycythaemia may be due to:
•

Dehydration (which increases RBC concentration),

•

Kidney tumours (which produce erythropoietin)

•

Heart or lung disease

•

Polycythaemia vera (due to a JAK2/TET2 genetic mutation)

Heart disease
Heart disease may cuase polycythaemia as a compensatory mechanism to increase SpO2.
Polycythaemia associated with large increases in AST, only marginal increases in ALT, and
otherwise normal levels of LFTs suggest a cardiac pathology.
CRP is elevated in inflammation of the arteries and may be more effective than cholesterol
testing at predicting heart attacks and strokes (in the absence of other inflammatory diseases).
Cardiac Pathologies may be associated with:
Chest arm or jaw pain, weakness & fatigue, rapid or irregular heartbeat, high or low blood
pressure, chronic cough and/or breathlessness, fluid on the lung bases, expectoration of pink
foamy sputum, nausea, swollen ankles or fluid retention, increased urination.
Treatment of heart disease
•

Avoid smoking

•

Increase exercise to at least 30 minutes a day, 5 days a week

•

Maintain a healthy weight to reduce the pressure on the heart

•

Mediterranean diet lowers CRP and prevents cardiovascular risk factors

•

Useful herbs include: Crataegus laevigata Convallaria majalis, Ginkgo biloba, Salvia
miltorrhiza, Allium sativum, Camellia sinensis

•

Useful supplements include: Magnesium taurate, Co-Enzyme Q10, Omega 3 fatty acids.
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Lung disease
Lung disease such as sleep apnoea, pnemonia, bronchitis, emphysema, COPD, asthma or
pulmonary oedema can cause hypoxaema, leading to raised RBC, Hb, Hct. In cases of infective
disease WBC (especially lymphocytes) may be raised, while allergic conditions are more likely
to be associated with raised eosinophils.
Treatment of lung disease:
•

Avoid cigarette smoke, dust, mould spores, chemical cleaning products and other lung
irritants

•

Avoid dairy products and high histamine foods (e.g. citrus fruit, tomatoes, red berries,
aged or preserved meat or fish)

•

Breathing exercises (e.g. pranayama)

•

Reduce stress levels

•

Maintain a healthy weight to reduce the pressure on the lungs.

•

Vitamin D to improve immune function

•

Antioxidant vitamins A,C & E (or coloured fruit and veg, nuts and seeds)

•

CoEnzyme Q10

•

Eucalyptus oil or peppermint oil inhalation

•

Omega 3 oils and magnesium reduce inflammation and spasm in the airways

•

Echinacea angustifolia/E. purpurea, Panax ginseng, Thymus vulgaris, Salvia miltorrhiza,
Cordyceps sinensis are useful for infective lung disease.

•

Albizzia lubbek, Tylophora asthmatica, Ephedra sinica, Scutellaria baicalensis, Ginkgo
biloba & Ganoderma lucidum are useful for allergic lung disease.

•

Datura stramonium, Lobelia inflata, Ocimum sactum & Nigella sativa are useful
bronchodilators.

Polycythaemia vera
In addition to raised RBC, Hct and ESR, polycythaemia vera (due to JAK2 or TET2 gene
mutation) may also be associated with:
•

Raised WBC & PLT

•

Redness of the skin
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•

Micro-emboli in the fingers (due to raised PLT)

•

Gout (due to the high turnover of red blood cells, which results in higher-than-normal
uric acid production).

•

Itching (due to raised WBC releasing histamine)

Treatment of polycythaemia vera
•

Ganoderma lucidum to reduce RBC proliferation

•

Curcuma longa to reduce gene mutation

•

Herbs such as Apium graveolens to reduce uric acid and gout

•

Anti-allergy herbs and low histamine diet

•

Venesection and increased fluid intake to reduce Hct

Renal Cell Carcinoma
•

Renal cell carcinoma (RCC) may cause polycythaemia due to increased erythropoietin
production by tumour cells

•

Signs and symptoms of RCC include: haematuria, lower back or flank pain, palpable
mass on the kidney, unexplained fatigue, loss of appetite, weight loss and/or fever.

•

Astragalus membranaceous, and Maitake mushroom plus vitamin C (which act
synergystically) are helpful for supporting patients with RCC.

Thrombocytopaenia (Low platelets)
Signs and symptoms of thrombocytopaenia include easy bruising, petechiae, prolonged
bleeding from cuts, very heavy menstrual bleeding, nose bleeds or bleeding gums.
Thrombocytopenia may be due to:
•

Folate or B12 deficiency,

•

Acute blood loss,

•

Chemotherapy/radiotherapy,

•

Splenomegaly (Enlarged spleen) causes platelet entrapment.

•

Inflmmatory diseases such as Lupus, R.A.
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•

Autoimmune thrombocytopaenia (ITP) – may be triggered by food sensitivity e.g. Cow’s
milk, cranberry juice, sesame seeds, nuts.

•

Gestational thrombocytopenia is common and may be due to increased blood volume.
It resolves a few weeks after delivery.

Treatment of thrombocytopenia:
•

Treat Iron/Vitamin B12/Folate deficiency as previously described.

•

Protect the platelets from the effect of chemotherapy/radiotherapy as previously
described.

•

Look for signs and symptoms of enlarged spleen (e.g. hiccups, upper right quadrant
pain or tenderness radiating to the left shoulder, increased area of

dullness on

percussion)
•

Look for and treat any possible causes of enlarged spleen (e.g. infection, alcoholism,
liver disease, cancer or trauma). In cases of splenomegaly due to infection, the WBC
differential may help to identify the type of infection.

•

Iris versicolor, Berberis vulgaris & Phytolacca decandra are useful for enlarged spleen.

•

Ganoderma lucidum reduces autoimmunity and improves platelet count.

•

Carica papaya (papaya leaf) equivalent to 1-6g a day aslo improves platelet count.

•

Vitamin C helps improve platelet count, Vitamin D is important for platelet formation
and reduces autoimminity. Vitamin K (found in green leafy veg) helps improve blood
clotting.

Thrombocytosis
High Platelet count
Primary thrombocytosis, may be due to myeloproliferative disorders (e.g. Chronic Myeloid
Leukaemia, polycythaemia vera), or absent spleen (failure to break down platelets).
Secondary thrombocytosis may be due to haemorrhage, infective or inflammatory disease
(Such as RA or malignancy), iron deficiency anaemia, pregnancy, or heavy smoking.
Thrombocytosis is associated with increased risk of thrombosis and thromboembolism.
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Treatment of thrombocytosis
•

Ganoderma lucidum to reduce myeloproliferation.

•

Antithrombotic supplements and herbs such as omega 3 oils, Ginkgo biloba and Salvia
miltorrhiza reduce risk of clotting.

•

Treat iron deficiency anaemia where present, as previously discussed.

•

Treat infective disease as previously discussed.

•

Treat inflammatory disease with anti-inflammatory mediterranean diet, omega 3 oils,
and herbal anti-inflammatories such as Curcuma longa.

2. METABOLISM
Liver disease
Signs and symptoms of liver pathologies include:
Jaundice, itching, easy bruising, spider nevi, gynecomastia, ascites, palmar erythema, finger
clubbing, liver enlargement (with bruit in primary carcinoma).
Liver disease may be associated with:
•

Low total protein (due to low protein synthesis),

•

Low glucose levels (hypoglycaemia) - due to insufficient gluconeogenesis in the liver)

•

Low RBC

•

High Ferritin

Severe drug induced hepatic injury.
•

Very high Alanine aminotransferase (ALT) >1,000U/L (reference range: 5-33U/L). ALT is
a specific indicator of acute hepatocellular damage, often before jaundice appears).

•

High Aspartate aminotransferase (AST) >400U/L (Reference range: Male 8-201U/L,
Female: 5-40U/L). AST is found in Liver, heart skeletal muscle, kidneys pancreas and
RBCs & released into serum in proportion to cellular damage.
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Viral hepatitis
•

Moderately high ALT (under 1,000 U/L)

•

Very high AST >400U/L (Male 8-201U/L, Female: 5-40U/L)

•

Moderately high Alkaline phosphatase (ALK PHOS) (reference range 30-130U/L). ALK
PHOS is found in bones (primarily), but also in the liver, kidneys, intestinal lining and
placenta

•

Slight increase in Gamma Glutamyl Transferase (GGT) (reference range 3-40 U/l). Serum
GGT rises in response to any acute hepatic disease.

•

Raised monocytes (in recent in fection) low monocytes (in longstanding infection)

•

High lymphocytes

•

Low neutrophils

•

Raised IgM (especially in recent infection)/IgG (especially in longstanding infection)

•

Elevated CRP

Chronic hepatitis/alcoholic cirrhosis/primary biliary cirrhosis (PBC)
•

Moderately high ALT (under 1,000 U/L)

•

Moderately high AST (200-400U/L)

•

Moderately high ALK PHOS

•

Moderate increase in GGT

•

Elevated conjugated bilirubin (reference range 2-21 mmol/L) in advanced disease.
Conjugated bilirubin is water soluble/detactable in urine

•

Hypercholesterolaemia

•

IgG and /or IgM may also be elevated

•

Anti-mitochondrial antibody (AMA) in PBC

•

Elevated ESR and CRP (CRP may be normal in PBC)
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Infectious mononucleosis
•

Moderately high ALT (under 1,000 U/L)

•

Moderately high AST (200-400U/L)

•

Moderately high ALK PHOS

•

Slight increase in GGT

•

Elevated conjugated bilirubin

•

Raised monocytes

•

High lymphocytes

•

Low neutrophils

•

Raised IgM (in recent infection)/IgG (in longstanding infection)

•

Elevated CRP

Cholestasis/cholecystitis
•

Moderately high ALT (under 1,000 U/L)

•

Moderately high ALK PHOS

•

Marked increase in GGT

•

Elevated conjugated bilirubin

•

Raised cholesterol & triglycerides

Hepatic Carcinoma/ metastatic carcinoma
•

Moderately high ALT (under 1,000 U/L)

•

Slightly raised AST 40-100U/L

•

Moderately high to very ALK PHOS (in case of complete obstruction)

•

Marked increase in GGT

•

Elevated conjugated bilirubin

Fatty liver
•

Slight to moderate increase in ALT

•

Slightly raised AST 40-100U/L

•

Slight increase in GGT

•

Raised cholesterol & triglycerides
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Minor biliary obstruction
•

Slight to moderate increase in ALT

•

Slightly raised AST 40-100U/L

•

Moderately high ALK PHOS

•

Moderate increase in GGT

Treatment of liver disease:
•

Antivirals for EBV & viral hepatitis (e.g. Atremesia absinthium, Curcuma longa,
Ganoderma lucidum, Glycyrrhiza glabra, Scutellaria baicalensis, Tabebuia impetiginosa,
Zingiber officinale)

•

Immunostimulants for EBV & viral hepatitis (e.g. Echinacea angustifolia, Andrographis
paniculata)

•

Lymphatics for EBV & viral hepatitis (e.g. Phytolacce decandra)

•

Vitamin B12 and vitamin D to support neutrophil count and immune function in
infective liver pathologies

•

Immunomodulators for PBC (e.g. Ganoderma lucidum, Hemidesmus indicus)

•

Herbs to support liver and reduce fibrosis e.g. Curcuma longa, Ganoderma lucidum,
Silybum marianum, Chelidonium majus)

•

Herbs to reduce cholestasis (e.g. Chionanthus virginicus)

•

Low fat diet (avoid saturated fats, moderate intake of fish oils and other unsaturated
fats)

•

Adequate rest

•

Acupuncture

Muscle trauma/rhabdomyolysis/myositis /muscular dystrophy
Symptoms include muscle pain and/or weakness, dark brown or red urination in
rhabdomyolysis (due to myoglobin in urine)
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•

Slightly to moderately raised AST 100-200U/L (Very high AST >400U/L in severe muscle
trauma)

•

Normal GGT

•

Normal bilirubin

•

Elevated creatinine

•

Elevated CRP and/or ESR

•

Reduced eGFR

•

Electrolyte abnormalities (e.g. potassium, phosphate)

•

Anti-nuclear antibodies (in autoimmune myositis)

Treatment:
•

Herbs to reduce pain and inflammation, improve circulation and tissue healing (e.g.
Curcuma longa, Harpagophytum procumbens, Salix alba, Zingiber officinale, Centella
asiatica, Omega 3 fatty acids).

•

Topical preparations to reduce pain and inflammation, improve circulation and tissue
healing (e.g. Symphytum officinale, Arnica montana, Zingiber officinale Capsicum
minimum, Gaultheria procumbers Melaleuca cajuputi)

•

Treat autoimmunity with Immunomodulators such as Ganoderma lucidum,
Hemidesmus indicus, and gluten free diet.

•

Anti-inflammatory diet (reduce arachiadonic acid from animal products, and increase
vegetables, fish, nuts and seeds.

•

Supplement or increase foods rich in nutrients depleted by immunosuppressant
medication and steroids (folic acid and bone nutrients – Calcium, magnesium,
phosphorus manganese, boron, zinc, copper vitamin D, vitamin A, vitamin K, vitamin C
etc.)

Metabolic bone disease/ bone metastases, hyperparathyroidism, paget’s disease,
osteomalacia, bone fracture, growth spurts in children
Signs and symptoms include Bone pain, deformity (or itching, rashes and gastroesopageal
reflux in hyperparathyroidism)
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Bone disease may be associated with:
•

High to very high ALK PHOS

•

Normal GGT

•

Normal bilirubin

•

Vitamin D deficiency

•

Elevated serum calcium

•

Elevated PTH (in hyperparathyroidism)

Treatment:
•

Adequate protein intake

•

Bone vitamins and minerals (Calcium, magnesium, phosphorus manganese, boron, zinc,
copper vitamin D, vitamin A, vitamin K, vitamin C etc.)

•

Exercise

•

Equisetum arvense (contains trace minerals for bone formation), Salvia miltiorrhiza,
(increases osteoblast activity), CBD oil (cannabinoid receptors stimulate bone formation
and inhibit bone loss)

•

External application of Symphytum officinale

Pancreatitis
Symptoms of pancreatitis include upper abdominal pain which is worse after eating, radiates to
the back and is better for leaning forward, steatorrhoea, weight loss.

•

Raised serum amylase may be due to acute pancreatitis (caused by alcohol abuse or
gallstones)

or

chronic

pancreatitis

(due

to

long

term

alcohol

abuse

or

haemochromatosis).
•

Low to moderate increase (40-100U/L) in AST

•

Moderate increase in GGT

•

Possible raised fasting glucose (if inflammation damages insulin-producing cells)
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Treatment
•

Cholagogues (e.g. Chionanthus virginicus)

•

Fasting/Low fat diet

•

Digestive enzymes

•

Antioxidant nutrients vitamins A, C, and E, selenium, glutamine

•

Ganoderma lucidum, Camellia sinensis

Kidney disease
Kidney disease includes: diabetic nephropathy, infective or inflammatory glomerulonephritis,
polycystic kidney disease, chronic hypertension, or damage due to drugs), or obstruction to
urine outflow (e.g. kidney stones, tumours or BPH).
Symptoms of renal disease include: lower back pain, urine volume <500mL or >2L per day,
hypertension, oedema, haematuria/proteinuria, fatigue, anaemia, itching, symptoms of
electrolyte imbalance.
Kidney disease may be assocated with:
•

High RBC (increased erythropoitin)

•

Low total protein (<60g/L) due to increased protein loss.

•

High Vitamin D

•

High phosphate. Hyperphosphataemia is usually associated with hypocalcaemia

•

Hypercalcaemia may also resut from inadequate calcium excretion due to renal disease.
Hypercalcaemia may cause lethargy, depression, confusion, nausea, constipation,
polyuria, polydipsia, kidney stones or cardiac arrhythmias. Encourage increased mobility
and adequate fluid intake to promote calcium excretion.

•

Hypocalcaemia due to failure of kidney to reasorb calcium. Hypocalcaemia may cause
depression or anxiety, peripheral numbness, muscle cramping, increased tetany
(Chvostek’s sign), seizure or cardiac arrhythmia.

•

Raised sodium concentration (hypernatraemia) failure to excrete sodium

•

or low sodium (hyponatraemia) increased fluid and thereby dilute sodium
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•

Raised serum potassium (hyperkalemia)

•

High blood levels of urea (if accompanied by raised creatinine). High blood urea
(uraemia) leads to fatigue, weakness, confusion, anorexia, nausea, vomiting, skin
dryness, itching and ‘uraemic frost’.

•

High blood levels of creatinine

•

Elevated uric acid may cause gout or recurrent kidney stones.

•

eGFR <60mL/min/1.73m2 suggests kidney disease. eGFR 30-59 suggests moderate
impairment (stage 3 CKD). eGFR 15-30 suggests severe impairment (stage 4 CKD). eGFR
<15 suggests renal failure (stage 5 CKD).

Treatment of kidney disease
Useful herbs include: Astragalus membranaceous, Urtica dioica (semen), Silybum marianum,
Rehmannia glutinosa
Avoid reduce consumption of:
•

Large amount of protein-rich foods, e.g. meat, poulty, fish, eggs.

•

Foods high in sodium, e.g. Salt, salty foods, processed foods.

•

Foods high in potassium, e.g. Bananas, Avocado, oranges, apricots, dried fruit, potato /
sweet potato (unsoaked), spinach, tomatoes.

•

Foods high in phosphorus, e.g. Fizzy drinks (especially cola) Brown rice & brown bread,
dairy products.

Treat underlying cause in cases of secondary kidney disease (e.g. hypertension, diabetes,
kidney stones, tumours or BPH).

Dehydration & Electrolyte imbalance
Electrolytes help to move nutrients into cells, and remove waste products; help to maintain
fluid balance in the body (including maintenance of blood pressure, and extracellular and
intracellular fluid volume), and stabilise pH levels.
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Symptoms of electrolyte imbalance include: thirst, headaches, blood pressure changes,
oedema, muscle aches, spasms, twitches and/or weakness, digestive disturbance, heart
irregularities, fatigue, restlessness, anxiety, depression, confusion, seizures, coma.
Dehydration may be due to inadequate fluid intake or persistent vomiting and diarrhea, or
Diabetes insipidus.
Dehydration may be associated with:
•

High HCT (percentage of the blood volume occupied by red blood cells.)

•

Raised sodium concentration (hypernatraemia) due to low fluid volume

•

Low serum potassium (hypokalemia) may be due to heavy sweating, persistent
vomiting or diarrhea (including purgative abuse),

•

Elevated serum chloride may be caused by bicarbonate loss due to diarrhoea, severe
dehydration,

•

Low chloride levels are usually associated with low sodium and potassium levels, and
may be caused by heavy sweating, vomiting

•

High levels of globulin

Overhydration
May be caused by drinking too much water, especially in cases of excess sweating or diarrhea.
Both fluid and electrolytes are lost during exercise or in case of diarrhoea; Drinking water
replaces fluids but not electrolytes, and dilutes the remaining electrolytes.
Other factors may increase fluid and thereby dilute sodium such as: ‘syndrome of
inappropriate antidiuretic hormone’ (SIADH),
Treatment:
•

Rehydrate the body with electrolyte containing fluids such as coconut water

•

Restrict pure water intake in cases of overhydration.
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Diabetes
•

Diabetes may be associated with raised fasting or random serom glucose (reference
range fasting serum gucose 3.5-6 mmol/L; Random glucose 3.5-8 mmol/L)

•

In the fasting state (>12 hours), plasma glucose levels decrease, stimulating release of
glucagon, which then raises glucose by stimulating glycogenolysis/glyconeogenesis.
Secretion of insulin checks this rise in glucose levels

•

Increased fasting plasma glucose levels (hyperglycaemia), may be associated with thirst,
polyuria, and most commonly suggest Diabetes Mellitus. They are used for preliminary
diagnosis and for monitoring.

•

Elevated HbA1c (reference range 20-42 mmol/mol): Glycated haemoglobin provides a
measure of the average plasma glucose concentration over the preceding 3 months.
Results may be unreliable in patients with anemia, high erythrocyte turnover, chronic
renal or liver disease, or after blood loss, blood transfusion or surgery.

•

Hyponatraemia glucose affects plasma osmolarity and causes sodium loss due to excess
urination

•

In untreated diabetes there may be potassium depletion in the body, but since acidosis
causes movement of potassium ions into the ECF (in exchange for hydrogen ions),
accompanied by fluid loss due to diuresis, serum potassium levels will be normal or
high.

•

Low serum potassium Hyperkalaemia may be due to insulin therapy (which causes
potassium ions to move into cells in exchange for hydrogen ions due to alkalosis) may
also cause hypokalaemia.

•

Chloride Relates inversely to bicarbonate. It is responsible for maintaining acid/base
balance, Elevated serum chloride may be caused by diabetes (due to acidosis),

Treatment of diabetes:
•

Reduce blood sugar with low carbohydrate or ketogenic diet and herbs such as
Gymnema sylvestra and Trigonella foenum graecum

•

Treat insulin resistance with herbs such as Galega officinalis, Cinnamonum zeylonicum,
Berberine-containing herbs, and Silybum marianum.

•

Protect pancreatic cells with Aloe vera gel and probiotics
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•

Where glucose levels are high in the morning, take measures to reduce cortisol

•

Useful supplements vitamin D, chromium, magnesium, manganese, zinc, vitamin C,
vitamin E, vitamin B complex, biotin, inositol, carnitine, co-enzyme Q10 alpha lipoic
acid, omega 3 fatty acids.

3. IMMUNE SYSTEM
Leukaemia
Signs and symptoms of leukaemia include: fever, weakness, night sweats, frequent or severe
infections, weight loss, swollen lymph nodes, enlarged liver or spleen, easy bruising or bleeding.
Leukaemia may be associated with:
•

High PLT

•

Low WBC, low monocytes

•

high lymphocytes

•

High neutrophils

•

high eosinophils, basophils

Treatment:
Herbs such as: Silybum marianum, Curcuma longa Ganoderma lucidum, Berberis vulgaris
Nutrients such as Vitamin C, D, E, Bromelaine, Quercetin, Selenium, Zinc.
Measures to help reduce the adverse effects of chemo and radiotherapy (discussed later).
Lymphoma
Signs and symptoms of lymphoma include: painless swollen lymph nodes, fever, weakness,
night sweats, weight loss, itching.

•

Low monocyes

•

High lymphocytes

•

high eosinophils, basophils

•

Raised globulin levels
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Treatment:
Nutrients such as Vitamin C, D, E, Bromelaine, Quercetin, Selenium, Zinc.
Herbs such as Scutellaria baicalensis, Camellia sinensis, Cannabis spp.
Measures to help reduce the adverse effects of chemo and radiotherapy (discussed later).
Other malignancy
Signs and symptoms of malignancy may include:
•

Raised WBC

•

Low RBC

•

High ferritin, B12

•

Low vitamin D (contributing factor)

•

Cancers (such as lung, breast, head and throat cancers) may cause hypercalcaemia,
partuicularly in late stages, due to production of parathormone-related Peptide (PTHrP)
production by tumour cells.

•

Bone marrow diseases, (such as multiple myeloma) may be associated with high blood
protein levels before other symptoms become apparent.

•

High globulin levels may also be present in certain types of cancer, such as multiple
myeloma, or lymphoma.

•

IgG may also be elevated in multiple myeloma,

•

ESR is raised in, some cancers, multiple myeloma,

•

Elevated CRP

•

Low to moderate increase in AST, ALT, ALK PHOS(40-100) are seen in metastatic hepatic
tumour.

Treatment:
•

Improve oestrogen clearance in oestrogen dependent cancers (discussed later)

•

Antivirals for cancers caused by viruses (e.g. HPV)

•

Eliminate exposure to other carcinogens (cigarette smoke, diesel fumes, asbestos,
radon, glycophosphate, dairy products, processed meat etc.)
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•

Improve immune function with immune boosting foods, supplements and probiotics
(discussed later)

•

Improve blood circulation and reduce lymph congestion

•

Reduce inflammation (anti-inflammatory diet and herbs) Coloured vegetables

•

Nutrients such as Vitamin C, D, E, Bromelaine, Quercetin, Selenium, Zinc.

•

Measures to help reduce the adverse effects of chemo and radiotherapy (discussed
later).

Examples of herbs for cancer support:
Boswellia serrata, Brain and nervous system cancers, glioblastoma (primary and metastases)
Camellia sinensis Breast, prostate, ovarian, lung, coloractal
Cannabis spp. CBD improves survival in pancreatic cancer, and reduces cancer symptoms.
Centella asiatica, breast, gastric, liver, melanoma, glioma, sarcoma
Curcuma longa, all cancers (contraindicated with some types of chemotherapy)
Echinacea angustifolia,

breast, kidney, lung, sarcoma (not with doxyrubicin or immune

suppressants)
Ganoderma lucidum, Triple negative breast cancer
Ginkgo biloba, breast, liver, ovarian, pancreatic
Rosmarinus officinalis reduces chemoresistance
Scutellaria baicalensis, Breast, prostate, squamous cell
Silybum marianum, breast, lung ovarian, prostate, skin,
Tanacetum parthenum, lung, pancreatic, medulloblastoma
Zingiber officinale gastric, colon, ovarian, triple negative breast cancer

Viral Infections
•

High lymphocytes

•

High monocytes in acute infections, Low monocytes in chronic infections

•

Low neutrophils (hepatitis, influenza, measles, mumps, rubella, EBV)

•

May be high neutrohils depending on the infection (otitis media, Herpes viruses)

•

IgM (in a recent infection) or IgG antibodies
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•

Low PLT due to effects some viruses (e.g. Rubella) on bone marrow

•

Moderately high ALT (Alanine aminotransferase) in EBV, viral hepatitis

•

CRP may be elevated in any inflammatory condition, including severe infections
(especially viral infection),

•

Low vitamin D (contributing factor)

Treatment:
•

Ensure adequate B12 intake, absorption (e.g. in gluten sensitivity), and methylation
(B12 deficiency leads to neutropaenia)

•

Vitamins C, D , zinc, probiotics.

•

Immune support herbs e.g. Echinacea spp. Andrographis paniculata, Astragalus
membranaceous, Baptisia tinctora.

•

Antivirals e.g. Curcuma longa, Ganoderma lucidum, Glycyrrhiza glabra, Hypericum
perforatum, Melissa officinalis, Ocimum basilicum, Sambucus nira, Scutellaria
baicalensis, Silybum marianum, Tabebuia impetiginosa Thuja occidentalis, Trametes
versicolour, Zingiber officinale.

•

Adequate rest, fever management (avoid NSAIDs and steroids if possible).

Bacterial Infections
•

High monocytes in acute infection, Low monocytes in chronic infection

•

High neutrohils (Low neutrophils in overwhelming bacterial infection)

•

Low eosinophils

•

low vitamin D (contributing factor)

•

Antibodies may be IgM (in a recent infection) or IgG.

•

ESR is raised in acute and chronic infection (especially bacterial infection)

Treatment:
•

Ensure adequate B12 intake, absorption (e.g. in gluten sensitivity), and methylation
(B12 deficiency leads to neutropaenia)

•

Vitamins C, D , zinc, probiotics.
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•

Immune support herbs e.g. Echinacea spp. Andrographis paniculata, Astragalus
membranaceous, Baptisia tinctora.

•

Antibacterials (e.g. Allium sativum, Cinnamonum zeylonicum, Commiphora myrrha,
Hydrastis canadensis, Melaleuca alternifolia, Origanum vulgare, Ossimum basilicum,
Thymus vulgaris, honey and many others)

•

Adequate rest, fever management (avoid NSAIDs and steroids if possible).

•

Monitor for signs and symptoms of septcicaemia (Fever or abnormally low body
temperature, Rapid pulse, Rapid breathing, reduced urination).

Allergies
E.g. asthma, eczema/dermatitis, allergic rhinitis, food/drug sensitivity.
•

Raised WBC

•

Raised eosinophils which engulf allergens (May be present in large numbers in tissues,
e.g. in eosinophilic eosophagitis, with normal or only mildly raised blood levels)

•

IgE antibodies

•

Adrenal insufficiency increases allergic tendency

•

Corticosteroid use is associated with low eosinophils

•

High basophils (release histamine in response to IgE)

•

Low vitamin D (contributing factor)

•

Histamine is deactivated by of Histamine Methyl-Transferase (HNMT) and Diamine
oxidase (DAO). High histamine levels may be due to gene mutation, poor methylation,
or alcohol use (which inhibits DAO).

Treatment:
•

Treat Adrenocortical hypofunction/cortisol resistance (adrenal insufficiency increases
allergic tendency)

•

Antiallergy herbs e.g. Albizzia lubbek, Ephedra sinica, Ganoderma lucidum, Scutellaria
baicalensis, Urtica dioica.

•

Anti-inflammatory herbs e.g. Glycyrrhiza glabra, Scutellaria baicalensis, Centella
asiatica
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•

Herbs for symptom treatment, e.g. Bronchodilators Ephedra sinica, Lobelia inflata,
Grindelia robusta and to prevent / treat secondary infection e.g. Eucalyptus globulus.

•

Herbs to tone mucous membranes e.g. Euphrasia officinalis, Plantago lanceolata,
Solidago virgaurea

•

Topical treatment to improve skin integrtiy and reduce secondary infection e.g. Stellaria
media, Rosa canina / Oenothera biennis oil, Hamemelis virginiana, Matricaria recutita
essential oil, Mentha piperita Essential oil.

Chemotherapy
•

Low RBC, Hb, PLT

•

Low neutrophils

•

Hyperphosphataemia as a result of tissue damage due to chemotherapy.

•

Raised serum potassium (hyperkalemia) due to cell destruction by chemotherapy,
which causes potassium in cells to be released into ECF (Coagulated samples may also
show falsely high potassium levels).

•

Elevated LFTs

Treatment:
Examples of some herbs that reduce the adverse effects of chemotherapy & rediotherapy
•

Astragalus membranaceous (improves response to chemo),

•

Carica papaya (improves platelet count)

•

Echinacea angustifolia, (improves white cell counts)

•

Eleutherococcus senticosus (radioprotective),

•

Panax quinquefolius, (improves chemo induced fatigue)

•

Scutellaria baicalensis, (sensitizes to chemo)

•

Silybum marianum, (protects against effects of anasthesia and chemo)

•

Withania somnifera (sensitizes to radiotherapy, improves WBC & RBC)

•

Zingiber officinalis (reduces nausea)

•

Cannabis spp. helps with chemotherapy side effects such as loss of appetite, nausea,
neuropathic pain, anxiety and sleep disturbance.
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Systemic lupus erythematosus (Lupus/SLE)
Symptoms include arthralgia/arthritis, raynaud’s, fatigue, photophobia, fever, butterfly rash
•

Low PLT

•

High monocytes

•

Low neutrophils

•

low vitamin D (contributing factor)

•

IgG Antinuclear Antibodies (ANA)

•

A low albumin/globulin ratio suggests autoimmune disease

•

Unusually, CRP is normal or only slightly elevated in SLE whereas ESR is usually
markedly elevated so Normal or only slight increase in CRP with marked increase in ESR,
together with clinical signs helps to differentiate between SLE and other inflammatory
joint disorders,

inflammatory diseases of connective tissue (RA , vasculitis )
Symptoms of inflammatory connective tissue disease include Joint/muscle pain, stiffmness
and/or swelling, fatigue, unexplained fever, weight loss, skin rashes. Associated with:
•

High platelets

•

High monocytes

•

High neutrophils

•

High ferritin

•

low vitamin D (contributing factor)

•

Proteins in the blood may be elevated due to inflammation.

•

High levels of globulin may indicate, inflammatory disease

•

A low albumin/globulin ratio suggests autoimmune disease

•

Rheumatoid factor (which may be elevated in many different types of connective tissue
autoimmune disease) may be IgG or (more commonly, IgM).

•

ESR is raised in RA,
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IBD/coeliac disease (gluten enteropathy)
Gluten sensitivity and IBD may be associated with dry lips, mouth ulcers, fatigue, abdominal
bloating, irregular bowel movement weight loss, and frequent infections. IBD may be
associated with fever and blood in the stool.
Gluten sensitivity is often associated with autoimmune thyroid conditions, and may also be
associated with other auto-immune conditions.

•

CRP levels are specific for inflammation (unlike ESR) and may be elevated in any
inflammatory condition, including IBD, Unusually, CRP is normal or only slightly
elevated in ulcerative colitis, whereas ESR is usually markedly elevated, so Normal or
only slight increase in CRP with marked increase in ESR, together with clinical signs
helps to differentiate between ulcerative colitis and Crohn’s.

•

raised eosinophils (associatd with Adrenocortical hypofunction)

•

raised basophils (allergic component to IBD)

•

low vitamin D (contributing factor)

•

Low total protein (mlabsorption)

•

High levels of globulin may indicate, inflammatory disease

•

A low albumin/globulin ratio suggests possible autoimmune issues

•

Anti-Tissue Transglutaminase Anti-nuclear Antibodies found in celiac disease and IBD.
They may be IgA or IgG antibodies.

•

Antinuclear Antibodies (ANA) are most commonly IgG, but may also be IgA or

•

Low folate (due to deficinecy of lactobacilluis & bifidobacteria and malabsorption)

•

Hypophosphataemia (due to malabsorption or vitamin D deficiency)

•

Low triglyceride levels may be caused by fat malabsorption, or

•

Low total protein

Treatment of autoimmune diseases:
•

Avoid gluten (Gluten sensitivity is often associated with auto-immune conditions)

•

Treat any trigering infection (as previously discussed)

•

Measures to improve oestrogen clearance from the body (discussed later)
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•

Reduce prolactin (discussed later)

•

Hemidesmus Indicus & Ganoderma lucidum reduce autoimmunity.

•

Anti inflammatories such as omega 3 fatty acids EPA, DHA (fish oils), GLA (Evening
primrose/starflower oil), Curcuma longa,

•

Harpagophytum

procumbens,

Salix

alba,

Tanacetum

parthenum

etc.

for

musculoskeletal problems.
•

Artemisia absinthium, Aloe vera gel, Andrographis panniculata, Boswellia serrata,
Cannabis sativa, Vaccinium myrtillus & probiotics for IBD

•

Avoid sunlight in Lupus

4. Endocrinology
Choleserol (2-5mmol/L) is used to synthesise hormones and bile acids. Absorbed from the diet
(20-40%) and synthesised in the liver. Inefficient synthesis of various hormones (e.g. thyroxine,
oestrogen etc) can raise cholesterol levels.

Stress
In stressful situations (including surgery, excessive exercise, childbirth, emotional stress), the
hypothalamus secretes corticotropin-releasing hormone (CRH). CRH then triggers release of
adrenocrticotropic hormone (ACTH) from the pituitary, which in turn stimulates release of
cortisol from the adrenal glands. Cortisol levels are naturally higher in the morning and during
stressful situations. abnormally high levels are due to Cushing’s syndrome
Chronic persistent stress may lead to abnormal cortisol levels, cortisol resistance, or in extreme
cases, adrenal insufficiency. This results in an increase in CRH as a result of reduced negative
feedback, which it turn inhibits hypothalamic-releasing hormone secretion, and impaired
pituitary function and target gland response.
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High cortisol is associated with:
•

High neutrophils

•

low eosinophils

•

increased plasma fasting glucose is due to severe stress, (raised cortisol)

•

Low glucose levels (hypoglycaemia) may be associated with palpitations, sweating,
anxiety and fainting (due to increased epinephrine levels) or lethargy, confusion,
slurred speach and convulsions (due to neuroglycopaenia).

Signs and symptoms of high cortisol include weight gain, rounded face, central obesity, fat pad
on the upper back, striae on the skin, thin or fragile skin that bruises easily, acne, hirsutism,
cognitive difficulties, mood changes, raised blood pressure, bone loss.
Low cortisol (and cortisol resistance) are associated with:
•

High eosinophils

•

Low fasting glucose

Signs and symptoms of Low cortisol (and cortisol resistance) include low blood sugar, low blood
pressure, depression, fatigue, allergies, loss of body hair, hyperpigmentation. Rashes on cheeks
or back of neck may be associated with raised ACTH due to low cortisol function.
Treating Cortisol Resistance
Herbal treatment for Cortisol Resistance includes nervine tonics such as Hypericum
perforatum, and relaxing nervines such Verbena officinalis and Leonurus cardiaca. Adrenal
adaptogens include Eleutherococcus senticosus and Withania somnifera. They increase the
individual’s ability to adapt to various environmental factors, and to avoid the damage they
may cause. Glycyrrhiza glabra is an adrenal tonic, which is thought to increase production of
steroid hormones by the adrenal gland, mimic the activity of cortisol, and prolong its activity by
reducing it’s breakdown.
Cortisol is required for the conversion of glycogen to glucose. When cortisol levels are low,
insufficient glucose may be released, leading to hypoglycaemia.
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It is therefore important to eat small frequent meals in order to maintain stable blood sugar
levels and avoid further stress on the adrenal glands. It is also important to avoid consumption
of coffee, which increases the rate at which energy is consumed, leading to increased demands
on the adrenal glands
Hypothyroid
Hypothyroidism is associated with weight gain, oedema, intolerance of cold, dry skin and hair,
bradycardia, depression, constipation, hoarse voice, non-pitting pretibial oedema. Primary
hypothyroidism may be congenital or autoimmune (Hashimoto’s). It may be due to iodine
deficiency or may follow treatment for hyperthyroidism. Secondary hypothyroidism may be due
to damage to the pituitary gland or hypothalamus, or any severe acue illness (euthyroid sick
syndrome)
•

Hypothyroidism T4 and T3 levels are usually decreased. However in some cases, T3
levels may be low in ‘euthyroid’ patients. In euthyroid sick syndrome (which may be due
to any severe, acute illness such as surgery or major trauma, sepsis or cancer), Free T3
is reduced, but TSH and T4 may be normal.

•

Decreases in T3 and T4 result in elevated TRH, which increases prolactin release

•

Rarely T4 is converted to reverse T3, which results in hypothyroid symptoms

•

Low thyroid function reduces oestrogen production and therefore SHBG.

•

Anti-Thyroid Peroxidase (Anti-TPO) Antibody (<34IU/ml)TPO is an enzyme which is
essential in the synthesis of thyroid hormones. Anti-TPO is also known as Anti-Tissue
Peroxidase (or Anti-TPO) and Antimicrosomal Antibody. It is more commonly raised in
Hashimoto's Thyroiditis (which leads to hypothyroidism), but may also be raised in
Graves disease (hyperthyroid).

•

Patients with normal thyroid function who test positive for Anti-TPO are at risk of
developing hashimotos or other autoimmune diseases (such as pernicious anaemia or
type 1 diabetes) in the future.

•

Anti-thyroglobulin antibody (TGAb) (<1 IU/mL) targets thyroglobulin, the storage form
of thyroid hormones. More commonly raised in Hashimoto’s

©Marie Reilly 2019

31

•

There is also increasing evidence for the role of autoantibodies in subfertility and early
pregnancy loss, even in euthyroid women. This may be linked to inflammatory changes
in the reproductive tissues.

•

Raised basophils

•

Low ferritin (due to the effect of thyroid hormones on ferritin synthesis).

•

Hypercholesterolaemia

Treatment:
•

Herbal medicines such as Withania somnifera, Fucus vesiculosus and Commiphora
mukkul Increase thyroid function,

•

Important nutrients for Thyroxine synthesis include L-Tyrosine, Selenium, and vitamin B
complex.

•

Consuming iodine rich foods including seaweeds (such as kelp), and ensuring adequate
selenium intake (from nuts such as brazils), and exercising for at least 20-30 minutes a
day can help to improve thyroid function.

•

Measures to improve oestrogen help to improve thyroid function

•

Hemidesmus indicus reduces autoimmunity.

Hyperthyroid
Hyperthyroidism is associated with increased appetite, weight loss, heat intolerance, sweating,
tachycardia, diarrhoea, restlessness, fine tremor, menstrual disturbance, and exopthalmus.
Primary hyperthyroidism may be autoimune (Graves disease), or due to subacute thyroiditis,
toxic adenoma or multinodular goitre. Amiodorone which is used to treat cardiac arrhythmia
may also cause hyperthyroidism. Secondary hyperthyroidism ay be due to pituitary tumours.
Hyperthyroid states are associated with:
•

Both T4 and T3 levels are usually elevated, but in a small subset of hyperthyroid
patients only T3 is elevated (T3 toxicosis).

•

TSH is reduced due to negative feedback

•

Elevated Anti-TSH receptor antibody (<1.75 IU/L). Targets TSH receptors, shutting down
the negative feedback mechanism. Elevated in Graves Disease (Hyperthyroid).
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•

Low basophils

•

high ferritin (due to the effect of thyroid hormones on ferritin synthesis).

•

Low folate (due to increased metabolic state)

•

High blood calcium levels

•

Hypocholesterolaemia

•

Low triglyceride

•

Elevated oestrogen (overactive thyroid increases conversion of testosterone to
oestrogen).

Treatment
•

Herbs such as Melissa officinalis and Lycopus virginicus reduce thyroid overactivity.

•

Brassica vegetables

•

Hemidesmus indicus & Ganoderma lucidum reduce autoimmunity.

•

Measures to reduce oestrogen can help to reduce thyroid overactivity

Hypothalamic amenorrhoea
Hypothalamic amenorrhea is associated with absent or deficient hypothalamic secretion of
GnRH by the hypothalamus, resulting in low FSH, low LH and elevated cortisol. It differs from
primary ovarian insufficiency, which is more commonly associated with high FSH.
Hypothalamic amenorrhea may be caused by excessive weight loss, exercise, physical illness,
or emotional stress . It may also follow use of oral contraceptives.
Treatment
•

Increase nutrition (especially moist, sweet, heavy and nourishing foods such as root
vegetables, soaked nuts and oils)

•

Reduce exercise

•

Measures to relieve stress (using stress management techniques and herbal
adaptogens such as Withania somnifera).

•

Herbs to improve LH secretion (such as Vitex-agnus castus),

•

Steroidal saponin-containing herbs may be pulsed to mimic a menstrual cycle.
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Primary Ovarian Insufficiency
Primary Ovarian Insufficiency (menopause, or premature ovarian failure if it occurs before the
age of 40) occurs when the ovaries stop working and menstruation ends. Symptoms include
irregular periods or absent periods, hot flushes and night sweats, mood changes, sleep
disturbance, vaginal dryness and changes in skin and hair.
It is associated with low oestrogen and elevated FSH, and LH. High LH levels increase cortisol. It
is also associated with low Anti-Mullerian Hormone (AMH).
Primary Ovarian Insufficiency may be due normal menopause, or to a low initial number of
primordial follicles during foetal development, or accelerated follicle artresia due to
chromosomal abnormalities, or autoimmunity radiation or chemotherapy treatment, and
smoking.
Treatment:
•

In women with low AMH, raised FSH and increased FSH/LH ratio, complete ovarian
failure may be delayed by protecting the remaining follicles from artresia by reducing
follicle damage (e.g. oxidative stress, or autoimmune destruction).

•

DHEA improves AMH levels, and increases the number and quality of oocytes. DHEA is
produced by the adrenal gland, and less is produced when cortisol is high. Therefore
measures to reduce stress and improve adrenal function (e.g. with Withania somnifera)
may help to increase DHEA.

•

Lepidium Meyenii (Maca) reduces elevated FSH, improves oestrogen and progesterone
levels, decreases ACTH and cortisol, and improves oocyte quality.

•

Symptoms of ovarian insufficiency can be reduced with herbs such as Cimicifuga
racemosa and Humulus lupulus, which reduce LH levels (and thereby help to reduce
cortisol levels), and stimulate oestrogen receptors, reducing hot flushes and vaginal
dryness.

•

Mood changes respond well to Hypericum perforatum.

•

Passiflora incarnata and Lactuca virosa are helpful for sleep disturbance.
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•

Vaginal dryness can also be reduced with Sea buckthorn oil and topical applications
containing Evening primrose, flax and/or sea buckthorn oil, Aloe vera gel and
phytoestrogen-containing herbs.

PCOS
PCOS is diagnosed on the basis of the presence of at least 2 criteria, including:
•

biochemical or clinical signs androgen excess,

•

Ovulatory dysfunction (oligomenorrhea or amenorrhoea) and / or

•

Polycystic ovaries.

PCOS is also associated with:
•

Insulin resistance & obesity

•

LH levels are often significantly higher than FSH levels in PCOS

•

Ovarian oestrogen and progesterone are usually low,

•

AMH may be raised.

Useful blood tests include LH, FSH, oestradiol, progesterone, total androgens, free
testosterone, SHBG, Prolactin, TSH, T4, T3, AMH, lipid profile and HBA1c. Blood values of
various hormones may be normal or slightly elevated in PCOS, while grossly elevated hormone
levels generally suggest a different disorder

Hyperandrogenism
PCOS is associated with elevated ovarian and adrenal androgens.
Less

commonly,

hyperandrogenism

in

women

may

be

due

to

hyperthecosis,

hyperinsulinaemia, Cushing’s syndrome, adrena hyperplasia, or ovarian/adrenal tumours.
Symptoms of hyperandrogenism include:
•

Acne, androgenic alopecia and hirsutism (growth of coarse hair in a male pattern,
particularly on the upper lip, chin, chest, upper abdomen, and back)
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•

Genetic abnormalities of the Hypothalamus or pituitary gland may be responsible for
inappropriate secretion of GnRH and /or LH, leading to increased ovarian and adrenal
androgen secretion.

•

Elevated insulin also triggers both adrenal and ovarian androgen production.

•

There is also reduced activity of aromatase in ovarian granulosa cells, leading to poor
conversion of androgens to oestrogen. (Low FSH also reduces the aromatization of
androgens in the ovarian granulosa cells).

•

The androgens inhibit development of follicles, resulting in anovulation, absence of the
corpus luteum, and consequent low progesterone, which in turn leads to elevated LH
through lack of negative feedback. The elevated LH further stimulates the ovarian theca
cells, producing more ovarian androgens.

Treatment of Hyperandrogenism
•

Androgen production can be reduced with herbs such as Paeonia lactiflora, and
Glycyrrhiza glabra, which increase aromatization and reducing 11ß-OHSD respectively,
and both of which reduce levels of 5-alpha reductase (which converts testosterone to
dihydrotestosterone).

•

Humulus lupulus and Cimicifuga racemosa reduce both LH and androgens.

•

Serenoa repens Ganoderma lucidum and green tea (Camellia sinensis) all reduce 5alpha reductase,

•

Mentha spicata has also been shown to reduce free testosterone and reduce symptoms
of hyperandrogenism in women with PCOS, without reducing DHEA

•

Tribulus terrestris, Asparagus racemosa or other steroidal saponin-containing herbs
may be given in the early follicular phase (or for the first 10 days of the month if there is
associated amenorrhoea).

•

Phytoestrogens (such as Cimicifuga racemosa, glycyrrhiza glabra, and dietary beans and
pulses) reduce androgens, improve lipid metabolism, and competitively inhibit
oestrone at target tissues.
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Insulin resistance
Up to 75% of women with PCOS have some degree of insulin resistance. Insulin resistance is
associated with acanthosis nigrans (hyperpigmentation of the axillae, back of the neck, and/or
breast folds). Insulin resistance triggers a compensatory rise in insulin secretion, this in turn
increases storage of fat, leading to obesity, which in turn further increases insulin resistance
Elevated insulin triggers hyperandrogenism by directly inducing ovarian androgen production,
stimulating LH secretion, and increasing adrenal androgen production (increased activity of
11ß- hydroxysteroid dehydrogenase, 11ß-OHSD, increases cortisol clearance, with a
compensatory rise in ACTH and increased adrenal androgens). Insulin resistance also reduces
SHBG.
Improved insulin sensitivity is associated with improved ovulatory function and fertility in
women with polycystic ovary syndrome (PCOS). Fertility increases with diets which include a
lower intake of intake of high glycaemic index foods with a higher intake of high-fibre, lowglycaemic index carbohydrates.
Treatment of Insulin resistance
Dietary modification and increased exercise are essential to reduce insulin resistance and
obesity, and to help reduce cardiovascular risk factors. Consuming only low GL carbohydrates
and reducing overall intake of carbohydrates helps to increase the sensitivity of insulin
receptors, promotes weight loss, and reduces cardiovascular risk factors. Insulin resistance
may also be improved using herbs such as Cinnamonum zeylonicum, Eleutherococcus
senticosus, Trigonella foenum-graecum, and/or Galega officinalis. Magnesium deficiency
predisposes to insulin resistance and increased cardiovascular risk factors. Women with PCOS
have significantly lower serum magnesium levels.
Recommended supplements include Omega 3 Essential Fatty Acids (at least 3g a day to help
reduce visceral fat, serum triglycerides and cardiovascular risk), and Biotin (3g), Magnesium
(400mcg) & GTF chromium (200mcg) to improve IR, Inositol (2-4g a day) improves insulin
sensitivity, increases SHBG, reduces androgens & improves ovulation.
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Oestrogen
The oestrogen/progesterone ratio imbalance theory proposes that oestrogen levels which are
too high in relation to the level of progesterone contribute to PMS,

perimenopausal

symptoms, menorrhagia, and proliferative diseases such as endometriosis, fibroids and
oestrogen dependent cancer. High levels of oestrogen inhibit secretion of hypothalamic
gonadotropin-releasing hormone (GnRH) and other important reproductive hormones such as
Follicle Stimulating Hormone (FSH) and Lutenising Hormone (LH), thereby contributing to
infertility.
Relative oestrogen excess may increase feelings of irritability, aggressiveness and anxiety by
increasing the availability of Noradrenaline in the brain. (During the luteal phase, activity of
Monoamine Oxidase (MAO-A), which deactivates both Noradrenaline and oestrogen, is also
positively correlated with the progesterone:oestradiol ratio). Symptoms such as fluid retention
may also suggest a relative excess of oestrogens (Estrogens are known to increase the reninangiotensin-aldosterone system and to produce fluid retention).
High levels of oestrogen may be caused by poor methylation, due to COMT gene mutation; lack
of co-factors (such as B2, B6, B12, Magnesium, Zinc); excess use of methyl-depleting nutrients
(such as niacin), Excess use of nutrients causing feedback inhibition (e.g. SamE, Glutathione),
oestrogen producing tumours, adrenal hyperplasia, or hepatic disease.

Reducing relative oestrogen excess
Environmental oestrogen-like chemicals (xeno-oestrogens), which are found in food
contaminants (such as pesticides and plastic residues), have an oestrogenic effect, and are
increasingly implicated in cases of proliferative disease and infertility. Non-organic meat and
dairy products can also contain high levels of xeno-oestrogens. Patients are advised to avoid
eating food that has been stored or heated in plastic packaging, to avoid using pesticides, to
buy organic produce where possible, and to peel or scrub any non-organic fruit and vegetables.
It is also advisable to take a vitamin B complex supplement, since vitamin B deficiency seems to
increase susceptibility to the effects of excess oestrogen.
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Oestradiol is metabolised by the liver into 2-hydroxyoestrone and 16-alpha-hydroxyoestrone.
The latter is a potent form of oestrogen with uterotropic activity, which increases endometrial
thickness and promotes growth of fibroids. Studies have shown that 10-25mg a day of linseed
significantly reduced relative formation of 16-alpha-hydroxyoestrone.
Excessive adipose tissue and high insulin levels (both associated with obesity) are associated
with increased aromatase activity. Therefore weight loss can help reduce oestrogen excess.
Linseed and Serenoa are considered to be aromatase inhibitors.
Excess oestrogens are conjugated in the liver and excreted in the bile. Therefore, avoiding
alcohol and drugs which interfere with liver function, and using herbs which increase liver
function and reduce constipation (such as Silybum marianum) may help to reduce oestrogen
excess. Foods high in methionine (such as beans, pulses, onions and garlic) assist with
methylation of oestrogen in the liver, the process by which oestradiol is converted into the less
potent oestriol. Vitamin B complex is also necessary for the hepatic metabolism of oestrogens.
In addition, Cruciferous vegetables (such as cabbage, broccoli, and kale) contain indole-3carbinol (I3C), which has been shown to increase metabolism and elimination of oestrogen.
Once oestrogen has been excreted in the bile into the intestine, it may be excreted from the
body. However, beta-glucuronidase enzymes, which are produced by intestinal bacteria, may
deconjugate oestrogen, allowing it to be re-absorbed into the blood stream. This is known as
entero-hepatic circulation. Consumption of saturated animal fats encourages the growth of
Beta-glucuronidase-producing bacteria, while probiotic bacteria such as Lactobacillus
acidophilus reduce it. Lactobacillus acidophilus is found in foods such as sauerkraut, or it may
be taken as a supplement.
Constipation also contributes to entero-hepatic recirculation of oestrogen. Adequate fluid
intake and fibre contained in whole grains, fruit and vegetables reduces excess oestrogen
levels by reducing constipation and preventing oestrogens that have been excreted in the bile
from being reabsorbed.
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Phytoestrogens
Phytoestrogens, found in soybean products, whole-grain cereals, and seeds, are plant
compounds such as isoflavones and lignans, which are structurally and functionally similar to
human estrogens.
They bind weakly to oestrogen receptors, competing with endogenous oestrogens and
preventing them from exerting stronger oestrogenc effects.
Phyto-estrogens may also reduce aromatisation of androstenedione to oestrone in fat cells,
and stimulate liver production of sex hormone binding globulin (SHBG), which binds to excess
oestrogen, reducing its ability to bind to hormone-sensitive tissues.
In order to be absorbed from the digestive system, isoflavones must first undergo hydrolysis of
the sugar moiety by ß-glucosidase enzymes which are produced by bifidobacteria in the
intestine. Therefore, consuming fermented soya products, or taking a probiotic supplement
may help to enhance the bioavailability of isoflavones.

Progesterone
Some PMS patients have been shown to have an increased number of LH pulses, with a
reduced amplitude and duration, suggesting inefficient pituitary stimulation of progesterone
secretion. Both the serum and endometrial progesterone concentration during the luteal
phase are significantly lower in patients with unexplained infertility.
Some studies have found higher levels of progesterone or both oestradiol and progesterone in
women with PMS. However, it is possible that symptoms may be due to altered progesterone
metabolism rather that total progesterone levels. For example, progesterone is a precursor of
aldosterone which causes retention of sodium and water. Increased conversion of
progesterone to aldosterone may therefore result in fluid retention. Allopregnanolone is
another important metabolite of progesterone, which is responsible for GABA(A)-mediated
anxiolytic responses in stressful conditions Several studies have demonstrated reduced levels
of allopregnanolone in the luteal phase in PMS patients. Conversely, women with PMS may
have increased levels of pregnenolone (a precursor of progesterone), which acts as a GABA
receptor antagonist and leads to agitation, anxiety and insomnia. Pregnenolone is also a
precursor of DHEA, testosterone and oestradiol.
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Improving progesterone function
Vitex agnus castus addresses a wide range of problems such as premenstrual mood
disturbance, fluid retention, and mastalgia due to poor progesterone function and
hyperprolactinaemia. It is thought to inhibit prolactin release from the anterior pituitary, which
leads to an increase in lutenizing hormone (LH), promoting corpus luteum development in the
luteal phase, and thereby increasing levels of progesterone. Other herbs that are thought to
improve progesterone function include Achillea millefolium, Alchemilla vulgaris, and Paeonia
lactiflora. Paeonia lactiflora is thought to have a regulating effect on a variety of hormones
including oestrogen, androgens progesterone, and prolactin.
Vitamin E supplements may correct an abnormal progesterone/oestradiol ratio. Vitamin E is
also found in whole grains, green leafy vegetables, nuts and seeds. Magnesium helps to
decrease conversion of progesterone to aldosterone. It is found in soya products, whole-grain
cereals, seeds and leafy green vegetables. Adaptogens and adrenal tonics improve adrenal
function and may thereby help to increase adrenal production of progesterone and its
metabolites. They include herbs such as Eleutherococcus senticosus, Withania somnifera, and
Glycyrrhiza glabra.

Hyperprolactinaemia
Hyperprolactinaemia may be caused by pituitary trauma or tumour, chest wall trauma, stress,
various medications (especially those affecting dopamine levels), and hypoglycaemia. It causes
amenorrhoea, galactorrhoea, vaginal dryness & infertility. Prolactin has been suggested as a
key factor in premenstrual syndrome. It is thought to contribute to some of the symptoms of
PMS, particularly mastalgia and fluid retention. It is also thought to increase the risk of
autoimmune disease in women.
Treating Hyperprolactinaemia
Therapeutic measures which reduce prolactin may also help to improve fertility.
Vitex agnus castus has been shown to increase conception in infertile women with
hyperprolactinaemia and luteal phase dysfunction.
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Salvia officinalis has been traditionally used to decrease production of breastmilk. It binds to
GABA receptors, and thereby reduces prolactin synthesis and release, and also increases
dopamine, which in turn further inhibits prolactin
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