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OBJECTIVES

• Describe normal thyroid function and the 
HPAT axis

• Review inhibitors and promoters of normal 
thyroid function

• Explain specific subjective and objective 
signs, symptoms and physical exam findings

• Review several thyroid conditions and 
approaches to treat them
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https://www.researchgate.net/figure/Thyroid-hormone-physiology-Circulating-thyroid-
hormone-concentrations-are-regulated-via_fig1_271592550
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What Effects 
Thyroid Function?
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•Nutrients: 
Iron, iodine, 
tyrosine, zinc, 
selenium 
vitamin E, B2, 
B3, B6, C, D

T4

What Effects 
Thyroid Function: Production

of Thyroid Hormones



https://www.stepwards.com/?page_id=2473



Pituitary

TSH

Thyroid Gland

Cell Nucleus

•Stress
•Infection, trauma, 

radiation, medications
•Fluoride (antagonist to 

iodine)
•Toxins: pesticides, Hg, Cd, 

Pb
•Autoimmune disease: 

celiac
•Selenium deficiency
•Cadmium, mercury, or

lead toxicity
•Starvation
•Low protein intake
•High CBO diet
•Elevated cortisol
•Chronic illness
•Decreased kidney or liver

function

T4

Thyroid Function: 
Inhibitors of Thyroid 

Hormone Production:



FACTORS PROMOTING 
CONVERSION OF T4 TO T3

• Micro-nutrients
• Selenium, potassium, iodine, iron, zinc

• Vitamins
• A, E, riboflavin

• Hormones
• Cortisol (physiologic doses)
• Growth hormone, testosterone
• Insulin, glucagon, melatonin
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T4

Thyroid Function: 
Factors increasing 

conversion of T4 to T3 

•Selenium
•Zinc
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Stress
Trauma
Low-calorie diet
Inflammation 
(cytokines, etc.)

Toxins
Infections
Liver/kidney 
dysfunction

Rx medications

T4

Thyroid Function: 
Factors Decreasing conversion of T4 to T3  



Rx medications
Decreasing T4‐T3 Conversion

• Beta blockers
• Propranolol
• Birth control pills
• Estrogen
• Lithium
• Phenytoin
• Theophylline
• Chemotherapy

Propranolol and thyroid hormone metabolism, Thyroid. Summer 
1991;1(3):273-7. doi: 10.1089



PERIPHERAL 
REGULATION

• T4 is converted to T3 in the liver or kidney 
• T3 binds to nuclear receptors, up regulating 

metabolism
• 95% of all circulating T3 is of peripheral 

origin (liver or kidney)



Pituitary

TSH

Thyroid Gland

Cell Nucleus

•Vitamin A, B2, 
B6, B12
•Exercise
•Zinc
•Iodine
•Iron
•Selenuim

T4

Thyroid Hormones: Factors 
Improving cellular sensitivity to thyroid hormones



DISRUPTORS OF 
THYROID FUNCTION

• Food allergy, intolerance or 
sensitivity

• Infections (i.e. occult)
• Exogenous toxins

• EDC’s, heavy metals, etc.
• Chronic sleep deprivation
• Inflammatory diseases
• Oxidative Stress
• Pharmaceutical Drugs
• Hormone Imbalance
• Acute physical stress
• Diet: ⇡ CBO/↓ protein

• Physical trauma
• Autoimmune diseases
• Nutritional insufficiencies
• Nutrient Excesses (Fl, Fe)
• Traumatic emotional    

events
• Aging
• Changes in gut microbiota
• Altered biotransformation
• Mitochondrial Dysfunction
• Single Nucleotide 

Polymorphisms (SNP’s)

Filomena Trindade, MD, MPH Copyright, 2012 





TOXINS AND THE THYROID 
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5’ –DEIODINASE 
INHIBITORS

• Excess cortisol, catecholamines 
• Selenium deficiency
• Deficient protein, excess sugar diet
• Chronic illness (cytokines, free radicals)
• Compromised liver or kidney function 
• Heavy Metal (Cd, Hg, Pb) toxicity
• Herbicides, pesticides
• Endocrine Disruptors
• Polycyclic aromatic hydrocarbons
• Oral contraceptives, other drugs
• Excess estrogen/estrogen dominance



TOXINS CAN BE A PRIMARY TRIGGER

At least 150 industrial chemicals have been shown 
to result in the reduction in TSH and/or T4.

Howdeshell KL. (2002). A model of the development of the brain as a 
construct of the thyroid system. Environ Health Perspect, Jun;110 Suppl 3:337-

48



HOW DO TOXINS AND 
ENDOCRINE DISRUPTORS 

EFFECTS THYROID FUNCTION?



WHAT ARE ENDOCRINE 
DISRUPTORS?

• Endocrine disruptor is an exogenous substance or
mixture that alters function(s) of the endocrine system
and consequently causes adverse health effects in an
intact organism, or its progeny, or (sub) populations.

• A potential endocrine disruptor is an exogenous
substance or mixture that possesses properties that
might be expected to lead to endocrine disruption in 
an intact organism, or its progeny, or (sub) 
populations.

• In February 2013, UNEP and WHO released the report
State of the Science of Endocrine Disrupting
Chemicals - 2012 which identifies concerns, including
evidence in humans, laboratory animals, and wildlife
that exposure to endocrine-disrupting chemicals can 
result in adverse effects and highlighted that an
important focus should be on reducing exposure.

https://www.unenvironment.org/pt-br/node/1190





”The thyroid is very sensitive to to the action of
disruptors, and considering the importance of a 

correct thyroid function for physical and cognitive
functioning, addressing this topic should be

considered a priority.”



Endocrine disruptors(EDs) are able to interfere with
the synthesis, release, transport, metabolism, 

receptor binding, action or eliminatin of
endogenous hormones. EDs bind thyroid hormone

receptors.



“The incidence of autoimmune thyroid
diseases has increased worldwide. The

presence of many pollutants in the
environment suspected to be thyroid

disruptors may have contributed to the
observed increase.”



THYROID DISRUPTORS: 
HEAVY METALS



“This study represents the toxic effects of Cd and
TBBPA co-exposure through oral administration in 

pubertal rats, which may provide useful information
for health risk assessment for young exposed

individuals.”



“In the thyroid, Cd has been shown to activate or
stimulate the activity of various factors, leading to 

increased cell proliferation and a reduction in 
normal apoptotic activity.”



“These results suggest that cadmium accumulation
is closely associated with thyroid dysfunction, and

there is a difference in metabolic capacity
according to sex.”



”In women, BPb and BCd levels were
related to higher TSH and hypothyroid

status, respectively, suggesting a Pb and Cd 
induction of sex-biased thyroid

autoimmunity.”



“Consequently, exposure to high levels of 
arsenic should be a cause for concern since it 

may disrupt thyroid homeostasis and lead to low 
levels of FT3, TT3, or TT4.”



"Results suggest exposure to heavy metal (Pb) 
reduces cognitive and language skills, and

affects thyroid function, but fail to confirm that
thyroid disruption is involved in the neurotoxicity

induced by PbCd co-exposure.”



“Our analysis suggests an inverse
association between Hg exposure and

thyroid hormones in adults.”



Heavy metals derived from electronic waste (e-
waste), such as, Pb, Cd), Cr, Mn, Ni, Hg, As, Cu, Zn, 
Al and cobalt (Co), influence a number of diverse 
systems and organs, resulting in both acute and 

chronic effects on children's health, ranging from 
minor upper respiratory irritation to chronic 

respiratory, cardiovascular, nervous, urinary and 
reproductive disease, as well as aggravation of pre-

existing symptoms and disease.



DISRUPTORS OF 
THYROID FUNCTION

• Food allergy, intolerance or 
sensitivity

• Infections (i.e. occult)
• Exogenous toxins

• EDC’s, heavy metals, etc.
• Chronic sleep deprivation
• Inflammatory diseases
• Oxidative Stress
• Pharmaceutical Drugs
• Hormone Imbalance
• Acute physical stress
• Diet: ⇡ CBO/↓ protein

• Physical trauma
• Autoimmune diseases
• Nutritional insufficiencies
• Nutrient Excesses (Fl, Fe)
• Traumatic emotional    

events
• Aging
• Changes in gut microbiota
• Altered biotransformation
• Mitochondrial Dysfunction
• Single Nucleotide 

Polymorphisms (SNP’s)

Filomena Trindade, MD, MPH Copyright, 2012 



“Chemicals effect thyroid metabolism through HP 
axis or directly via nuclear receptors are termed

thyroid disruptors (TD). At least 150 industrial 
chemicals cause a reduction in TSH as well as 

thyroxine. ”



The microbiome has a role in metabolism of bile 
excreted hormones such as thyroid hormones 

which are metabolized in the liver and excreted 
in the bile.



"Patients with CeD show a high prevalence of 
glandular autoimmune disorders. CeD is 

associated with T1D, AITD i.e., Hashimoto’s 
thyroiditis (HT), Graves’ disease (GD), and the 
polyglandular autoimmune syndrome (PAS).”



“For the first time, we show that maternal BMI are 
associated with disturbed fetal thyroid gland

development and endocrine function in a sex-
specific manner during the second trimester. These

findings suggest that predisposition to post-natal
disease is mediated, in part, by altered fetal thyroid

gland development.”



There is a key role for thyroid hormone in the
regulation of bone metabolism.



The SARS-cov-2 virus affects thyroid 
function and needs to be monitored.



Filomena Trindade, MD, 
MPH
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CLINICAL APPROACH TO THE 
THYROID PATIENT:

How did this person develop a 
thyroid disorder?



DISRUPTORS OF 
THYROID FUNCTION

• Food allergy, intolerance or 
sensitivity

• Infections (i.e. occult)
• Exogenous toxins

• EDC’s, heavy metals, etc.
• Chronic sleep deprivation
• Inflammatory diseases
• Oxidative Stress
• Pharmaceutical Drugs
• Hormone Imbalance
• Acute physical stress
• Diet: ⇡ CBO/↓ protein

• Physical trauma
• Autoimmune diseases
• Nutritional insufficiencies
• Nutrient Excesses (Fl, Fe)
• Traumatic emotional    

events
• Aging
• Changes in gut microbiota
• Altered biotransformation
• Mitochondrial Dysfunction
• Single Nucleotide 

Polymorphisms (SNP’s)

Filomena Trindade, MD, MPH Copyright, 2012 



MY PROTOCOL STEP1: 
GET THE HISTORY!



• Chief Complaint (CC)
• History of Present Illness (HPI)
• Past Medical History (PMH)
• Family History (FH)
• Dietary History
• Supplement and Medication History
• Lifestyle, Social, and Exercise History 
• Physical Exam Findings
• Laboratory Evaluation

GET THE STORY: 
TYPICALLY TOLD AS…



OVERVIEW OF MY 
APPROACH TO THYROID

• Thorough history including past history and family history. 
• Complete physical exam looking for signs of dysfuncion
• Laboratory Evaluation: thyroid, but also other hormones 

(HPA axis, sex hormones (including ovarian function), 
steroidogenic cascade and estrogen metabolism

• Balance all hormones in specific order
• Consider metabolism/genomics/downstream effects
• Assessment of impact of hormones
• Can affect hormones without drugs
• Decision to give hormones and informed consent
• Route of delivery
• Reassessment of hormone levels and symptoms



By Sara Gottfried, MD | September 30, 
2013, by questionnaire from Dr. Hotze





“Measurement of BMT seems to be a sensitive 
screening test, in combination with laboratory 

analysis, for the hypothyroidism seen after 
whiplash trauma.”



SYMPTOMS OF LOW 
THYROID FUNCTION• Hypotension

• Hypoglycemia or Reactive 
hypoglycemia

• Myalgias 
• Poor tolerance to stress and exercise
• Fatigue
• Hair loss
• Poor concentration
• Cold extremities
• Irritability/mood changes
• Shortness of breath
• Impaired kidney function



SYMPTOMS OF LOW THYROID 
FUNCTION-CONTINUED

• Memory and concentration problems
• Diffuse headache, migraines
• Depression; melancholia
• Constipation: hard bowel movements and decreased 

frequency
• Low libido
• Arthralgias/joint stiffness
• Menorrhagia
• Recurrent miscarriage
• Nocturia
• Easy bruising
• Erectile dysfunction



• Gallstones
• Bladder and kidney infections
• Deposition of mucin in connective

tissues
• Hypercholesterolemia
• Hyperhomocysteinemia
• High c-reactive protein

Diagnoses Associated with
Low Thyroid Production





WHAT TO LOOK FOR ON 
PHYSICAL EXAM: 

LOW THYORID





SOME PHYSICAL FINDINGS  OF 
LOW THYROID FUNCTION

• Dry skin, elbow keratosis, brittle nails
• Diffuse hair loss
• Puffy face, swollen eyelids; edema in legs, feet, hands
• Loss of hair in varying amounts from legs, axilla, and 

arms
• Poor night vision 
• Loss of eyelashes, or eyelashes that are not as thick
• Blepharospasm
• Easy bruising
• Prolonged Achilles tendon reflex 
• Keratoderma 
• Enlarged thyroid gland 



PHYSICAL EXAM FINDINGS 
IN LOW THYROID



ANDROID BODY TYPE  
COMMON BIOMARKER PATTERNS 

TO RECOGNIZE

Increased Inflammation Through 
Adipocytokine Communication

Insulin Resistance/Hyperinsulinemia and Reduced 
Adiponectin 



HIGH INSULIN

Overweight
Inflammation (arthritis, 
skin rash, urge 
incontinence)
Metabolic Syndrome 
(high blood pressure, 
obesity, high 
cholesterol)
Any of the high 
adrenaline or high 
cortisol symptoms



HIGH INSULIN
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HIGH ADRENALINE
SIGNS & SYMPTOMS

• Losing weight/low BMI

• Anxious

• Hot flashes (midlife)

• Cold (compensatory 
hypothyroidism)

• Muscle wasting if not 
exercising to build 
muscles

• Bone loss



HIGH CORTISOL



HIGH CORTISOL

• Depressed +/- anxiety
• Weight around 

midsection
• Frequent infections
• Elevated cholesterol
• Any of the high 

adrenaline symptoms



X X X



GYNOID BODY TYPE 
COMMON 

BIOMARKER PATTERNS TO RECOGNIZE

Increased Risk for HPATG Dysfunction

Infecto-obesity Risks
Detoxification Abnormalities

Gastrointestinal Concerns and Allergies



HIGH ESTROGEN BODY TYPE



NUTRITIONAL PHYSICAL EXAM FINDINGS

Eyes to See and Expectation to Find



OTHER PHYSICAL
EXAM FINDINGS

• Nails
• Hair
• Eyebrows
• Muscle mass
• Mouth/Oral mucosa
• DTR’s
• Skin



CONCENTRATE ON TISSUE WITH RAPID 
TURNOVER OR METABOLIC VULNERABILITY

1. Mucosa and Skin

2. Nails and Hair

3. Senses and Nerve Function



TONGUE
COLOR, COVERINGS, BUDS, SIZE, 

MOVEMENT

• Glossitis  (Red Tongue) Protein Under-nutrition, Iron, Riboflavin, niacin,  
B6, folate, B12

• Decreased taste/smell, 
burning tongue Zinc, Vitamin C

• Tongue fissuring Niacin, gut triggered immune issues

• Tongue - taste bud  atrophy Iron, Riboflavin, niacin, B12

• Leukoplakia Vitamin A, B2, niacin, B6, Folate, B12

• Hairy black tongue Not Specific; associated with smoking, sulfur, 
granule positive bacteria, antibiotics



FEEL THE SKIN 
ON THE ARM

Character:

• Temperature
• Texture
• Color
• Hydration
• Lesions
• Hair Distribution

Hyperkeratosis pilari



LOOK AT THE 
NAILS

• Shape
• Color 
• Pattern of Color
• Texture and   

strength
• Growth Pattern
• Surrounding Tissue

Lunula

Cuticle

Distal Edge

Eponychium

Lateral recess



LABS



LABORATORY 
ASSESSMENT• TSH

• fT4
• fT3
• Anti-thyroidal antibodies

• Anti-peroxidase antibodies
• Anti-thyroglobulin antibodies
• Anti TSH receptor antibodies

• rT3
• Total T3 (TT3)
• Free T3/Free T4
• TT3/rT3



OTHER LABORATORY 
ASSESSMENT

• High cholesterol especially high LDL cholesterol
• High homocysteine
• Elevated HS-CRP



OTHER LABORATORY 
ASSESSMENT

• Iron:
• CBC and Ferritin
(Generally part of my standard thyroid 

work up)

• Zinc
• RBC Zinc
(Often order but usually find it within RR 

and will 
often just supplement)

• Selenium
• RBC selenium
• Whole blood glutathione (Rarely order, 

almost invariably supplement)



OTHER LABORATORY 
ASSESSMENT

• Vitamin D
• 25 OH 

(Generally part of my standard 
thyroid work-up)

• Vitamin A
• Serum vitamin A

(Rarely order, often supplement in 
suspected individuals)

• Iodine
• Urinary fasting morning spot 

iodine
(often order as part of my 
standard thyroid work up)



OTHER LABORATORY 
ASSESSMENT

• Celiac Panel
• Standard panel PLUS IgG gliadin if available

(often order initially, will always order with elevated 
antibodies and diagnosis of Hashimoto’s or Graves’)

• Food Sensitivities (IgG) and Complement
• Toxins 

• EDC’s 
• Toxic Minerals (RBC)

• Infections
• Viral
• Parasitic
• Fungal
• bacterial



REFERENCE RANGES 
& 

OPTIMAL RANGES

Optimal Range Standard Reference Range

• TSH: 0.4-2/2.5 mIU/L (rr .4-5.5)

• Free T4: 15-23 pmol/L (rr 9-23)

• Free T3: 5-7 pmol/L (rr 3-7)

• Total T3: 120-181 ng/dl (rr 76-181)

• RT3: 11-18 ng/dl rr 11-31)

• Ft3/Ft4: >.33

• TT3/RT3: >6

• Thyroid Antibodies: WNL 





HYPERTHYROIDISM



SYMPTOMS OF 
HYPERTHYROIDISM

• General: excess sweating, excessive hunger, fatigue, heat 
intolerance, or restlessness, weight loss, diarrhea, hair loss, 
muscle weakness, tremor, or warm skin

• Mood: mood swings, nervousness, or panic attack
• cardiac: abnormal heart rhythm, fast heart rate, or 

palpitations
• Sleep: difficulty falling asleep or insomnia
• Menstrual: irregular menstruation or short and light 

menstruation
• Behavioral: hyperactivity or irritability
• Skin and Hair: Thinning skin, brittle and/or fine hair 



PHYSICAL FINDINGS IN 
HYPERTHYROIDISM

• Eyes: abnormal protrusion of eyes or puffy 
eyes

• Cardiac: Tachychardia
• Hair: thin and brittle
• Skin: thin and warm



HYPERTHYROIDISM AND 
GRAVE’S DISEASE

Grave’s is most common type of 
hyperthyroidism



Conclusion: the pro-

inflammatory cytokine 

gene polymorphisms 

(TNF-α-308GA and IL-6-

174CC) are involved in 

predisposition to 

Graves’Disease in Turkish 

poplulation.

Association of cytokine gene polymorphisms and

Graves’ Disease in Turkish population



“One hundred twenty-four evidence-based
recommendations were developed to aid in the
care of patients with thyrotoxicosis and to share 

what the task force believes is current, rational, and
optimal medical practice.”







TREATMENT



THE 5R PROGRAM ASKS 
FOUR BASIC QUESTIONS:

• What does this patient need to have Removed
(e.g., pathogenic growth in the intestinal tract, allergenic 
foods in the diet) for healthy GI function?

• What does this patient need to have Replaced
(e.g., stomach acid, digestive enzymes) to support 
improved GI function?

• What does this patient need to support and/or to re-
establish a healthy balance of microflora; that is, does 
he/she require probiotic Reinoculation/Repopulation
and/or prebiotic support? 

• What does this patient need to support healing and 
reestablishment of a healthy mucosal layer; that is, does 
he/she require targeted nutritional support for GI barrier 
and biofilm Repair and regeneration?

• What is needed to Rebalance the gut-brain connection?



WHAT IS AN 
ELIMINATION DIET?

• Elimination of foods and food additives that 
may be causing an immunological or non-
immunological reaction

• Immunological reaction: Allergy or 
“hypersensitivity,” which may be IgE, IgG, 
IgM, IgA, or T cell mediated

• Non-immunological reaction: Intolerance 
that may be secondary to lactase 
deficiency, spoilage, or various other toxins



Filomena Trindade, MD, MPH 105





THE ELIMINATION DIET:
A PRIMARY THERAPEUTIC DIETARY 

INTERVENTION       

• Can be a major tool when food sensitivities 
are the main root causes

• Identifies triggers in the diet
• Reduces inflammation
• Reduces toxic burden 
• Repairs intestinal permeability
• Include phytonutrients to heal the gut
• When used with the 5R program is a great 

approach to healing the gut



FOCUS ON ELIMINATING OR 
DECREASING TOXINS THAT 
AFFECT THYROID FUNCTION

• Assess for toxins and decrease/eliminate if 
possible

• Assess for and eliminate medications (as 
possible) that inhibit function

• Improve the dietary prescription with a 
focus on detoxification/biotransformation



DIETARY PROTOCOL  FOCUSED ON 
ELIMINATING POTENTIAL FOOD 
REACTIONS, IMPROVING GUT 
DYSBIOSIS/MICROBIOTA AND 
LOWERING INFLAMMATION 

 Low in potential foods that could cause 
reactions 

High in pre and probiotic foods
High in phytonutrient content
 Low in the Omega-6/Omega-3 ratio
 Low in saturated and trans fatty acids



LIFESTYLE FACTORS

• Sleep 

• Exercise

• Connections/support

• Stress Reduction techniques



OTHER 
TREATMENT STRATEGIES

• Foundational:
• Dietary/Lifestyle changes to remove 

triggers and/or address mediators 
• Supplementation

• Hormone Replacement
• T4 only vs T4 and T3



AUTOIMMUNE THYROIDITIS 
(HASHIMOTO’S) 

• Look for the trigger, remove
• Address the gut
• Fix the dysfunction



Fasano A. Surprises from Celiac Disease. Scientific American 2009(Aug):54-61.



Sci Am 301 (2), 54-61, Aug 2009

+ ONE

IMMUNE 
DYSREGULATION



Filomena Trindade, MD, MPH

sano A. Surprises from Celiac Disease. Scientific American 2009(Aug):54-61.



KEY NUTRIENTS TO CONSIDER 
IN THYROID REGULATION

• Selenium
• Zinc
• Iron
• Iodine
• Vitamin D
• Vitamin A



ZINC, SELENIUM 
AND T3/T4 RATIO

• Low T3/T4 ratio may be related to impaired 
zinc and/or selenium status. 

• Supplementation was associated with 
modest changes in thyroid hormones, with an 
earlier normalization of T4 and RT3 plasma 
levels.

Berger MM, et al. (2001). Influence of selenium supplements on the post-traumatic alterations of the thyroid axis: a 
placebo-controlled trial. Intensive Care Med, Jan; 27(1):91-100.

Olivieri O, et al. (1996). Selenium, zinc, and thyroid hormones in healthy subjects: low T3/T4 ratio in the elderly is 
related to impaired selenium status. Biol Trace Elem Res. Jan; 51(1):31-41.



Bremner AP et al. (2012). Significant association between thyroid hormones and 
erythrocyte indices in euthyroid subjects. Clin Endocrinol (Oxf), Feb; 76(2): 304-11. 

IRON AND THYROID 
FUNCTION IN ADULTS

• Serum iron concentrations were lower in 
participants with subclinical hypothyroidism 
than euthyroid subjects. 

• In euthyroid subjects, small differences in thyroid 
function are associated with significant 
differences in erythrocyte indices.



IRON
INSUFFICIENCIES 

• Iron deficiency impairs thyroid hormone 
synthesis by reducing the activity of heme-
dependent thyroid peroxidase.

• Further, Iron-deficiency anemia blunts, and 
iron supplementation improves, the efficacy 
of iodine supplementation. 

Zimmermann MB, Köhrle J. The impact of iron and selenium deficiencies on iodine and 
thyroid metabolism: biochemistry and relevance to public health. Thyroid. Oct 2002; 

12(10):867-78.



IRON DEFICIENCY AND ITS 
RELATIONSHIP TO  RT3

Iron improves thyroid function by decreasing 
the conversion to RT3:

• Significant Decrease in rT3 (47%, p<0.001)

• Significant Increase in TT4 (12%, p<0.001) 
and TT3 (3.5%, p<0.001)

Eftekhari MH et al. (2007). Effect of iron repletion and correction of iron 
deficiency on thyroid function in iron-deficient Iranian adolescent girls. Pak J 

Biol Sci., Jan 15;10(2):255-60. 



VITAMIN D INSUFFICIENCIES AND
AUTOIMMUNE THYROID DISEASE (AITD)

• The prevalence of vitamin D deficiency was significantly 
higher in patients with AITDs compared with healthy 
individuals (72% versus 30.6%; P<0.001), as well as in 
patients with Hashimoto's thyroiditis compared to 
patients with non-AITDs (79% versus 52%; P<0.05).

• Significantly low levels of vitamin D were documented in 
patients with AITDs that were related to the presence of 
anti thyroid antibodies and abnormal thyroid function 
tests, suggesting the involvement of vitamin D in the 
pathogenesis of AITDs

Kivity S, et al. 92011). Vitamin D and autoimmune thyroid diseases. Cell 
Mol Immunol. May 2011; 8(3):243-7. 



VITAMIN A INSUFFICIENCIES

Factors that either produce vitamin A (retinol) 
insufficiency or prevent the conversion of 

vitamin A to retinoic acid may result in 
reduced thyroid nuclear signaling.

Feart C, et al. Aging affects the retinoic acid and the triiodothyronine nuclear receptor mRNA 
expression in human peripheral blood mononuclear cells. Eur J Endocrinol. Mar 2005; 152(3):449-58.



IODINE INSUFFICIENCIES
AND NHANES

• NHANES I (1971–1974) and NHANES III (1988–1994) showed 
that Americans’ median urine iodine concentration 
decreased by 50%, while a low urine excretory level of 
iodine below the WHO threshold increased by 4.5-fold in 
this same period. 

• Monitoring of high-risk groups showed that 6.7% of 
pregnant women and 14.9% of women of childbearing 
age had a urine excretory level of less than the WHO 
threshold of iodine.

• The most recent NHANES (NHANES IV: 2001–2002) 
indicated level of iodine has stabilized since NHANES III.

Hollowell JG et al. (1998). Iodine nutrition in the United States. Trends and public health 
implications: iodine excretion data from National Health and Nutrition Examination Surveys I and 

III (1971-1974 and 1988-1994). J Clin Endocrinol Metab, Oct; 83(10):3401–3408.



IODINE EXCESS AND 
CONVENTIONAL

RECOMMENDATIONS

The American Thyroid Association 
recommends against ingestion of an iodine or 

kelp daily supplement containing >500 μg
iodine for all individuals, except for certain 

medical indications.

American Thyroid Association. ATA Statement on the Potential Risks of Excess Iodine Ingestion and Exposure. 2013 
[online], http://www.thyroid.org/ata-statement-on-the-potential-risks-of-excess-iodine-ingestion-and-exposure



ROUTINE DAILY 
SUPPLEMENTATION 

IN A HYPOTHYROID PATIENT

• Selenium: 200-400 mcg
• Zinc: 15-30 mg
• Vitamin D: 2000 iu
• Vitamin A: 2000 iu
• Iodine: 150 mcg
• Iron: 15-20 mg (in a menstruating woman)

(generally all can be given in one or 
two supplements)



“A complex of essential trace elements (I, Se, and
Zn) was recommended for correction of mineral 

metabolism under conditions of iodine deficiency
and thyroid hypofunction and in exposure to toxic

trace elements.”



“Thus, our findings may have implication to lifelong
substitution therapy in terms of l-thyroxine dose 

reduction. Furthermore, for the first time, our study
shown potential toxic effect of Cadmium on thyroid

function in HT patients, which may implicate the
dose of l-thyroxine substitution.”



“It was concluded that Cd and Hg are toxic and
tended to bioaccumulate in different organs and
their toxic action can be subdued by vitamin C in 

biological systems.”



“Clinicians should check patients' iron (particularly
in menstruating women) and vitamin D status to 

correct any deficiency. Adequate selenium intake
is vital in areas of iodine deficiency/excess, and in 
regions of low selenium intake a supplement of 50-

100 μg/day of selenium may be appropriate.”



“Levels of FT4 were positively associated with the
levels of copper and negatively associated with the

levels of Fe for males only. Elevated levels of Mn
and Fe were associated with increased levels of FT3 

for both males and females. TT4 had a positive 
association with the levels of Cu and a negative 

association with the levels of Fe for both males and
females.”



RELATIONSHIP OF THYROID
TO OTHER HORMONES

• Hypothyroidism associated with less deactivation 
of cortisol to cortisone (hyperthyroidism 
opposite)

• Hypothyroidism stimulates CYP3A4  increased 
production of 16αOHE1

• Hypothyroid decreases concentration of SHBG 
more bioavailable E2 and testosterone

• Hyperthyroid increases SHBG  less bioavailable 
E2 and testosterone



THYROID AND 
OTHER HORMONES

• High adrenal activity impairs 5’ deiodinase 
higher T4, lower T3, normal or elevated TSH

• Low adrenal activity may result in lower T4, higher 
T3, normal or elevated TSH

• EXCESS adrenalin can desensitize T3 receptors 
T3 resistance, higher T3, despite symptoms of 
hypothyroid

• Excess adrenalin  body compensates by 
lowering T4  symptoms of hypothyroid  patient 
intolerant of thyroid supplementation (always 
balance adrenals 1st)

Hays B 2005
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