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Thyroid Hormones:
Optimising for Health 



The thyroid - “thermostat” of the body  
- maintains  temperature. 

Thyroid function affects every reaction in 
the body since the temperature has to be 
just right for these reactions to take place. 

Thyroid hormone receptors are present 
in just about every cell in the body and 
have the important role of controlling 
our metabolism.

Thyroid hormones are responsible for
Metabolism of the food eaten.

Extracting vitamins.

Producing energy from food.

Production of other hormones as well.

Growth and development of the nervous 
system.

Cardiovascular Health



The thyroid gland is controlled by a 
rather complex feedback 
mechanism.

Hypothalamus  TRH

Pituitary gland  TSH 

Thyroid T4 and T3 (& rT3) 

80% T4 & 20% T3

T4T3 in peripheral tissues (liver and 
kidney)

T4,T3 travel bound to TBG

FT3 binds to receptors on cells



Iodide in blood absorbed into the 
thyroid gland.

TPO converts iodide to the active 
iodine.

Iodine +  tyrosine  - “iodination.” 

Tyrosine combines with: 

1 molecule of iodine 
monoiodotyrosine (T1)

or 2 molecules of iodine 
diiodotyrosine (T2) 

T1+T2 = T3     T2+T2 = T4 



Hypothyroidism

Hypothyroidism, is a clinical state.  State of low levels of thyroid hormone in the body. 

Iodine deficiency - leading cause of hypothyroidism in underdeveloped nations.

In developed nations - Hashimoto’s is the leading cause. 

Low levels of thyroid hormone can also occur due to surgical removal of the thyroid, 
excess use of thyroid suppressing medications, pituitary suppression, or damage to the 
thyroid.  



Causes Of Thyroid Gland Damage

Radiation exposure – CT scans, X-rays, Nuclear tests and Radiation therapy for cancer.

High doses of lithium – 1200 mg daily lithium in bipolar disorder.

Drugs – Amiodarone. 

Iodine deficiency or iodine excess.

Thyroid Toxic Foods – Excess of “goitrogenic”foods- broccoli, brussels sprouts, cauliflower, 
radishes etc.

Other thyroid toxins - Tobacco smoke, fluoride, heavy metals( Hg, Pb ).

Additional causes –Silent thyroiditis ( seasonal allergies, viral infections) and postpartum 
thyroiditis (antibody production) but resolve on their own.

Stress – Physical or Mental. Certainly one of the causes of Suboptimal Hypothyroidism.



Stress

Physical and Psychological Stress.

Physical stressors - excessive weight loss, over-exercise, inflammatory diets or very low-
carbohydrate diets.

Psychological stressors are all the usual pressures that come from adult life. 

Hypothalamus makes less TRHlow TSH low T4 and T3.

Adrenals make more cortisol which blocks T4→ T3 and creates rT3 which actually blocks 
T3.

Inflammatory immune cells - cytokines - make thyroid receptors less sensitive to thyroid 
hormones.





Secondary Hypothyroidism

Low thyroid symptoms with normal production of thyroid hormone.

Increase in TBG- Oral Oestrogen or Oestrogen Dominance increases TBG less free 
thyroid hormone, thus lower cellular activity.

Decrease in TBG- too much fT3 – shuts down receptor sites and can therefore cause 
hypothyroid symptoms, despite high fT3.

Decreased conversion of T4 to T3 - regulated by adrenal activity - ( Cortisol and 7-keto 
DHEA ). Selenium, zinc, magnesium and copper are necessary for effective conversion.

Alterations in cellular receptor response to T3 - might be considered thyroid resistance. 
High insulin,  Cortisol, Homocysteine levels, metal levels and environmental toxins all 
impair response- Vit A, Zinc, Exercise-all help.



Hashimoto’s Disease

The thyroid gland struggles to produce T4 - low T4 is the primary marker. High TSH is 
also a potential indicator of Hashimoto’s. Thyroid antibodies (TPO and TG) - final and 
most definitive test.

Patients may experience BOTH hypo and hyperthyroid symptoms - thyroid cells 
destroyed, stored hormones released, high T4 causes thyrotoxicosis.

Most patients experience a variety of other symptoms, especially GI distress, such as IBS, 
GERD, diarrhoea, constipation, bloating, etc.

Some or much of the thyroid gland is irreparably damaged- thyroid hormone replacement 
required to achieve optimal health.



Treating Hashimoto’s Disease

Healing the gut - avoiding wheat, dairy, legumes, chocolates, coffee, tea, cigarettes, 
nicotine gums, sugar, soft drinks. Treating bowel infections (SIBO, SIFO, parasites and  
leaky gut syndrome. 

Focusing on vitamin-rich foods - vegetables, egg yolks, fermented foods, probiotics. 

For low stomach acidity - betaine and pepsin, glutamic acid and/or pancreatin, plant 
based proteolytic intestinal enzymes.

Others - extreme stress, a variety of other hormonal imbalances (pituitary, adrenal, 
gonadal, etc.).

Vitamin D, Vit B complex, Curcumin, Selenium. DHEA (10 - 100 mg./day),  
Progesterone,  Testosterone (5 - 100 mg./day) also found to be helpful.





Central hypothyroidism

Central hypothyroidism occurs when the TSH is
normal or low, while T3 and T4 are low. It
demonstrates a miscommunication between the
thyroid and the pituitary gland.

Pituitary tumors and traumatic brain 
injury. 

Medications  
Glucocorticoids.

Adrenal hormones. 

Dopamine mimicking medications - Bromocryptine.

Some Antidepressants that act on dopamine pathways.





Hyperthyroidism

Hyperthyroidism (thyrotoxicosis or Grave’s disease) seen in women between the ages of 20 
and 40. Cause unknown but often associated with severe stress. Produces a hyper metabolic 
state.

Natural treatments- Lithium 10 – 100 mg daily. 

High doses of essential fatty acids -EPO, Fish oil(4000 mg of omega-3) and Flax seed oil. 

Vitamin E -3000 I.U. or more daily.

Many foods help suppress thyroid function naturally- Broccoli, Brussels sprouts, Cabbage, 
Cauliflower, Kale, Mustard greens, Peaches, Pears, Soybeans, Spinach and Turnips. 

Anti-thyroid drugs such as Neomercazole, Radioactive iodine, and Surgery. Beta-blockers 
for heart beat irregularities and high BP. 





Although extremely common, low 
thyroid is an unsuspected illness.

Even when suspected, it is frequently 
undiagnosed.

When it is diagnosed, it often goes 
untreated.

When it is treated, it is seldom treated 
optimally.



Subclinical Hypothyroidism



Tests 

Primary Tests

TSH         0.8-2.2 IU/ml or lower

Free T3  > 2.8 pg/ml

Free T4    > 1.0 ng/dl 

TPO Antibodies neg or<15

TG Antibodies neg or <8

TBG   14-31

rT3  90-250 pg/ml

Additional Tests

ESR              <10

CRP <0.8

Vitamin D 50-70

Ferritin 70-150

DHEA/E2, Progesterone

Cortisol

Lipid Profile/LFT

Thyroid Ultrasound



Understanding Thyroid Tests

Normal range for TSH is 0.4 – 2.0 IU/ml
Conventional medical doctors 0.4- 5.0 IU/ml 
The American College of Clinical Endocrinologists-
defined a new normal reference range of 0.3-3.0 IU/ml. 
(In some labs it is still bet 5- 8 IU/mL). 
When scientists first set the “normal”  elderly and others 
with compromised thyroid function in the calculations 
included- leading to an overly lax reference range.  
This inversion of the TSH–FT4 correlation is clinically 
important -may be missed or misinterpreted as in 
subclinical hypothyroidism when relying on TSH 
measurement as sole diagnostic test. Also in central 
hypothyroidism.



Reverse T3-rT3



Causes of high rT3

Calorie-restricted diet – VLCD -reduce metabolism, increase  rT3 and make permanent 
weight loss almost impossible.

Chronic illness and infections – Viral, chronic illness -cancer, heart disease, arthritis, 
diabetes and even obesity.

Chronic inflammation – Autoimmune disease, leptin resistance, insulin resistance

Chronic untreated Gut infections - SIBO, intestinal dysbiosis, reflux/GERD, yeast 
overgrowth, history of chronic antibiotic use and IBD.

Emotional and physiological stressors. 

Certain medications- BP medications (betablockers), diabetic medications, anti-epileptic 
medications, narcotics, and antidepressants. 



Reverse T3



rT3

Reverse T3 could be the “missing link”- hypothyroid symptoms despite taking thyroid medication.

LOW Free T3 levels, HIGH Reverse T3 levels and NORMAL T4 and TSH levels. High 
levels of Reverse T3 could be acting to slow down the metabolism, reduce thyroid function at the 
cellular level and result in full-blown symptoms of hypothyroidism.

A level below 250 pg/ml is considered normal.  Possible significance - some evidence also 
points to a possible reparative effect of rT3 on the body.

rT3 production is considered a protective mechanism in non-thyroidal illness, (e.g. sick euthyroid 
syndrome).

If reverse T3 dominance is diagnosed it may be treated by supplementing T3 once adrenal 
exhaustion, hypoglycemia and/or low sex hormone levels have been ruled out and/or treated.



Treatment

There are three types of medications that can be used to treat an underactive thyroid.

1. T4 containing medications (including Synthroid, Levothyroxine, Euthyrox) 

2. T3 containing medications (Cytomel, liothyronine and compounded T3) 

3. Compounded T4/T3 medications (Armour, Nature-Throid)



Natural Desiccated Thyroid 

Armour or Nature-Throid - Derived from the thyroid glands of pigs/sheep. 
Proponents claim- desiccated glands of animals may be the best option. Some have 
ethical objections to using animal products. 

Conventional physicians don’t prescribe because of issues with quality control, 
perpetuation of autoimmune attack due to the fact they contain thyroglobulin and 
TPO.

For patients who feel worse after initially feeling better on desiccated thyroid or have 
an increase in thyroid antibodies, switching to a compounded T4/T3 medication is 
advisable.



Compounded T4/T3 

Compounded T4/T3 products (T3 :T4 1:2 or 1:4) offer another alternative. Advantage 
of being made without fillers such as lactose or gluten and they do not increase  
autoimmunity. Most T4/T3 compounds are immediate release versions. The short 
half-life of T3 can be remedied by taking the patient's daily T3 dose and dividing it 
into two slow-release capsules to be dosed every 12 hours.

Need to be prepared in the same physiological ratio that is found in Armour by a 
specially trained compounding pharmacist-expensive and may need to be refrigerated.



Treating Hypothyroidism

For mild cases

When TSH  2.0,  body temp is below 97.4F and 1 or more of the signs and symptoms of an 
underactive thyroid present - supplements combined with a sugar-free, caffeine-free diet will often help 
return the thyroid function to a more optimal level.

L-Tyrosine - 1000 - 3000 mg daily. 
Iodine as potassium iodide - 1 - 10 mg. daily. 
Zinc Citrate or picolinate- 50 mg daily.
Copper citrate -4 mg daily. Ideal zinc to copper ratio in the body is approximately 8:1.
Selenium - 200 mcg. daily. Important to prevent the formation of abnormal antibodies. 
Vitamin D - 5000-10,000 IU daily. Deficiency linked to both hypo and hyperthyroidism.



Treating Hypothyroidism

For moderate to severe cases

In cases where natural thyroid boosting supplements have been tried for at least 6 weeks and 
no benefits have been seen- TSH is above 5.0 and there may even be a swelling in the thyroid 
gland.

In such cases, synthetic thyroid hormones may be needed.



Correct Dose

Patient is started on a low-dose thyroid medication dose is gradually increased to normalise TSH, F T4, 
and F T3. This is to avoid shocking the body with a dramatic change and to determine the appropriate 
amount needed. It is then increased gradually over time, according to symptoms and thyroid labs.

Start low and go slow

Levothyroxine: 25-50 mcg/ day. 1.7 mcg/kg daily, doses are increased by 25 mcg every 4 to 6 weeks. 
12.5-25 mg in cardiac and elderly patients. Max 300mcg/day. T3 only medications are usually start-
ed at 25 mcg by mouth daily, increasing by 12.5-25 mcg/day every 1-2 weeks.

Compounded T4/T3: Start at 30 mg, increase by 15 mg every six weeks. 

Nature-Throid: Start at 32.5 mg, increase by 16.25 mg every six weeks.

TSH and free T4/T3  measured again in 4 to 6 weeks. If the lab ranges are still not at goal, the dose is increased and 
labs are repeated in another 4 to 6 weeks.



Impaired psychological well-being, depression or anxiety are observed in 5–10% of
hypothyroid patients receiving levothyroxine, despite normal TSH levels. Such complaints
might hypothetically be related to increased FT4 and decreased FT3 serum concentration.
Evidence is mounting that levothyroxine monotherapy cannot assure a euthyroid
state in all tissues simultaneously, and that normal serum TSH levels in patients
receiving levothyroxine reflect pituitary euthyroidism alone.*

While Rush University in Chicago in 2015 hosted a continuing education event about the 
use of combination therapy for people who continue to have thyroid symptoms despite T4 
therapy.

*Dr. Wilmar Wiersinga, a Dutch endocrinologist and top thyroid researcher - 2014



Correct Time

Morning vs. Bedtime Dosing

Morning 1-2 hrs before breakfast or other medications to prevent absorption interference. 

A 2007 study explored the effect of evening dosing of levothyroxine for 12  women-

Lower TSH and increase levels of T4 and T3 throughout the day. 

Most people able to optimise hormone levels by taking the medication in the morning. Night-
time dosing may be an option for those who have trouble normalising their thyroid function. 

Postpone thyroid medications on the morning of the test–some medications (esp. T3 
containing medications) may skew the values.



Steps to Begin Optimising Thyroid Function

Avoid Chemical Exposure

Eat the Right Food-antioxidant-rich, anti-
inflammatory diet.

Avoid the wrong foods - Food 
Insensitivities.

Minimize Stress - Meditation.

Exercise - Yoga

Get Good Sleep - 7 to 8 hrs 

Address the gut

Address adrenal function / sex hormone 
status

Address blood sugar and insulin levels 
/leptin resistance

Address inflammation

Drug Interactions





Herbs for Thyroid Health

Hypothyroidism

Bladderwrack
Coleus Forskohli
Ashwagandha
Panax Ginseng 
Tumeric

Hyperthyroidism

Bugleweed

Lemon balm

Motherwort

Echinacea
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Avoid the wrong foods - Food 
Insensitivities.

Minimize Stress - Meditation.

Exercise - Yoga

Get Good Sleep - 7 to 8 hrs 

Address the gut

Address adrenal function / sex hormone 
status

Address blood sugar and insulin levels 
/leptin resistance

Address inflammation

Drug Interactions



Yoga for Thyroid Optimisation
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Drug Interactions



The Thyroid - Gut Connection



Address the Gut

The gut-thyroid connection is one of the most important and overlooked aspects
of healthy thyroid function. The gut plays a major role as a reservoir for the thyroid
hormones, especially for T3.

Many diseases can be traced to a breakdown in the GIT.
70% of the immune system resides here.
Only 40-80% of thyroid hormone is absorbed in the body.

Various factors including foods- sugar and processed carbs soy, grapefruit juice, cottonseed
meal walnuts, and dietary fibre, beverages, medications- antibiotics, supplements, stress,
food sensitivities create inflammation. In turn can reduce the amount of thyroid hormone
absorbed.



Address the Gut

20% of T4 > T3 in the intestines. Healthy colonies of beneficial bacteria 
required. Imbalance in the ratio ( dysbiosis ), SIBO, celiac disease, atrophic 
gastritis, H. Pylori infection, and  or a parasite infection can lead to low 
thyroid function. Hashimoto’s is seen to be related to lactose intolerance, or 
a silent gut infection.
Thyroid patients who need more that 2 mcg/kg/day of T4 with an increased TSH 
should be suspected of an absorption disorder.



Steps to Begin Optimising Thyroid Function

Avoid Chemical Exposure

Eat the Right Food

Avoid the wrong foods - Food 
Insensitivities.

Minimize Stress - Meditation.
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Drug Interactions





There is a cycle of interaction and

feedback between the hypothalamus,

the pituitary gland, the adrenal gland,
the thyroid gland, and insulin.

Adrenal hormones, along with thyroid

hormones and the hormones of the

pancreas (insulin and glucagon), all

work together to regulate metabolism.



Address the Adrenals

Adrenal hormones assist in the conversion of T-4 to T-3, in the entrance of thyroid
hormones into the cells and the final effect of T-3 on the tissues.

Cortisol decreases TSH, lowering thyroid hormone production. 

Cortisol inhibits the conversion of T4 to active T3, and increases the 
conversion of T4 to reverse T3.

High or low cortisol can cause hypoglycemica, hyperglycemia or both. Blood 
sugar imbalances cause hypothyroidism.



Address the Adrenals

Low adrenal function can cause a thyroid problem to be much worse than it would be
otherwise. It usually normalises with steroid replacement.

Thyroid hormones can increase the clearance of adrenal hormones. Thyroid
replacement without steroid replacement may result in adrenal crisis which can be life-
threatening.

Hence correct any adrenal insufficiency first.



Address Sex Hormone Status

Progesterone is required to convert T4 to T3 in the liver.
Low Progesterone decreases TPO activity.

A progesterone-estrogen imbalance can interfere with thyroid function as well as
result from diminished thyroid function.

Low progesterone in women between the ages of 30 and 50 may lead to autoimmune
hypothyroiditis, or Hashimoto's disease, as a consequence of immune stimulation by
the dominant estrogen.



Address Sex Hormone Status

Estrogen levels significantly decrease during menopause. So do thyroid hormone 
levels-age related decline. Hypothyroidism and menopause also have many overlapping 
symptoms.

Studies show that women with a thyroid disorder and severe menopause experience 
improved symptoms after getting treated for the thyroid disorder.



Address Sex Hormone Status

Low testosterone could be a trigger, an exacerbating factor, and even a consequence, of
thyroid disease. Low thyroid hormone levels inhibit testosterone steroidgenesis by
causing low LH.

Hypothyroidism is associated with lower testosterone levels, and
hyperthyroidism with increased testosterone.

Thyroid hormone replacement normalizes free testosterone concentrations.



Steps to Begin Optimising Thyroid Function
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Drug Interactions



Address Insulin Resistance

Several studies have shown an association between thyroid function
and insulin resistance. Researchers found that F and PP plasma
insulin levels and the HOMA index were higher in patients with
hypothyroidism and subclinical hypothyroidism than in
euthyroid individuals.* So have other researchers. **

*Maratou et al.

**Sapna et al.



Address Insulin Resistance

Excess Insulin blocks the conversion of T4 to T3 in the liver.

Hyperthyroidism is associated with Insulin Resistance.
Hyperthyroidism increases metabolism  insulin to be processed and
eliminated from the body more quickly than normal. Hyperthyroid Type
1 diabetics need to take higher doses of insulin.

In Hypothyroidism insulin lingers longer in the body greater risk
of hypoglycemia. Hypothyroidism has also been associated with an
increased sensitivity to insulin, which can contribute to hypoglycemia.



A study in 8,500 people found hypothyroidism tied to type 2 diabetes.
Having too little thyroid hormone in the blood–even in the low-normal
range–raises the risk of developing type 2 diabetes, especially in people
with prediabetes. *

Both hyperthyroidism and hypothyroidism can affect the course
of diabetes, but their effects are somewhat different. **

*Low Thyroid Function and Type 2 Diabetes -Apr 30, 2016

**Hyperthyroidism-June 22, 2009



Address Leptin Resistance

Leptin Resistance causes Thyroid Resistance.

Because as leptin goes higher one becomes more and more unable to
become satiated or you have more cravings. And as that happens thyroid
function goes down.

As Leptin levels increase the brain slows down metabolism, and the body
starts to convert Free T4 into Reverse T3.

Hence aside from the fact that Leptin Resistance makes it almost
impossible to lose weight, it also causes further issues with the thyroid gland.



Steps to Begin Optimising Thyroid Function

Avoid Chemical Exposure
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Avoid the wrong foods - Food 
Insensitivities.

Minimize Stress - Meditation.
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Address adrenal function / sex hormone 
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Drug Interactions



Testing for Inflammation

CRP:  < 1.0 for optimal thyroid function

ESR:  should be < 10

Ferritin: for isolating non-specific inflammation

High levels of inflammation AND high levels of reverse T3 - worsening of thyroid 
function.

Where is it coming from? In hypothyroid patients-3 places, usually

Hormone imbalances (especially Insulin and Leptin Resistance)

Undiagnosed gut imbalances like SIBO and SIFO

Undiagnosed food sensitivities: These sensitivities promote inflammation



Managing Inflammation

Milk Thistle: Designed to help improve liver function and promote 
proper phase 1 and phase 2 elimination of medications, supplements and 
other products that need elimination in the liver. May also help reduce 
AST and ALT levels in case of fatty liver.

Krill oil + Astaxanthin: reduces inflammatory cytokines.

Curcumin: activates PPAR-gamma levels, helping to reduce inflammation 
in the body.
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Inhibition of T4/T3 synthesis
Propylthiouracil, Methimazole

Inhibition of T4/T3 secretion
Lithium, Iodide ,Amiodarone 
Aminoglutethimide

Thyroiditis
Interferon, Interleukin2 ,Amiodarone

SunitinibIodide

TSH suppression
Glucocorticoids, Dopamine- agonists, 
Somatostatin analogs, Metformin.

Rexinoids Carbemazepine

TSH elevation
Metyrapone

Displacement from thyroxine binding
globulin

Furosemid, Phenytoin, Probenecid

Heparin, NSAIDs

Drug Interactions



Drug Interactions

Inhibition of levothyroxine absorption
Iron, Calcium, Aluminum hydroxide
Colestyramine, ColestipolSucralfate
Raloxifene

Increased hepatic metabolism
Phenobarbitol, Phenytoin 
Carbemazepine, Rifampin
TKI (Imatinib, axitinib, motesanib, 
vandetanib)
Rexinoids

Decrease hepatic metabolism
Metformin

Inhibition of 5’ deiodinase
Propylthiouracil, Methimazol

Propranolol, Glucocorticoids, Iodide



Beyond Medications

There’s a lot more to healing thyroid disease than medications. Most times,
it’s a combination of adrenal dysfunction, food sensitivities, nutrient
deficiencies, impaired gut function, infections and toxins that lead to
the development of autoimmune disease. Additionally, people with
thyroid disorders especially Hashimoto’s disease are at greater risk to
develop new autoimmune disorders such as Lupus, Rheumatoid Arthritis
and others if they do not treat the underlying cause of the immune
imbalance.



Final thoughts
Thyroid medications have a narrow therapeutic index- so careful dose titration is needed. 
SH when treated early -thyroid antibodies drop, fewer symptoms disease progression 
slows.
TSH level is not an optimal marker. Most conventional physicians use the TSH test to dose 
thyroid medications- is misleading. The normal range for the TSH is 0.4 – 2.0.
Despite labs being “normal”, many patients continue to experience symptoms of low thyroid. This  
may be due to the decreased conversion of T4 to T3 or receptor resistance.  
Most of the thyroid hormones are bound to TBG and are inactive. Important to check FT3. By 
optimising the Free T3 many patients are able to alleviate their symptoms.
High levels of r T3 can be a very serious issue - consistently symptomatic and resistant to 
weight loss despite taking medication. If Free T3/r T3 ratio is  < 0.2  too much r T3 present.

Taking pure T3 thyroid medication, and by making the appropriate lifestyle changes to 
balance other hormones in the body can help reduce rT3.



In the Future….
RCTs will clarify the beneficial effects of T3-T4 combs vs l-T4 monotherapy 
especially in thyroidectomized patients and in patients with certain polymorphisms in 
deiodinase activity.

A long-acting slow-release form of T3 will be required to obtain physiological and 
stable TSH levels with a circadian T3 rhythm over 24 hours.

RCTs are necessary to evaluate the therapeutic use of thyroid hormones and their 
analogs in treating low-T3 syndrome in patients with HF and non-thyroidal illnesses .

Future studies will clarify whether TSH-suppressive therapy of thyroid nodules may 
prevent the development of thyroid cancer.

TSH level is not an optimal marker of adequate TRT in all hypothyroid patients. In 
the future, the use of other more sensitive peripheral markers needed.



Final thoughts

Optimising and balancing the thyroid hormone levels can optimise health and well-
being. Thyroid blood tests do not show how effective the main biologically
active FT3 is being within the cells. Only symptoms (like energy level) and signs
(like body temperature) can show how the body is actually responding to thyroid
hormones.

Therefore treat the patient - NOT the lab tests!



THANK 
YOU!














