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Ddx hypothyroidism. Define the anatomy and physiology of hypothyroidism.
Common symptoms, labs to watch for, medications and simple and natural
healing mechanisms.

Here is a clear, medical-style overview of hypothyroidism, organized for
understanding and practical use.

<3 What is Hypothyroidism?

Hypothyroidism is a condition in which the thyroxine (T4) and triiodothyronine (T3)
hormones produced by the thyroid gland are insufficient to meet the body’s
metabolic needs.

Thyroid hormones regulate:
e metabolism & energy production
e heart rate & cardiac output
e body temperature
 brain function & mood
e muscle function

 lipid & glucose metabolism

> Anatomy & Physiology
Anatomy

o Butterfly-shaped gland located in the anterior neck
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e Wraps around the trachea
e Consists of two lobes connected by an isthmus
e Highly vascular
Hormonal Control Axis
The thyroid operates under the hypothalamic—pituitary-thyroid (HPT) axis:
1. Hypothalamus releases TRH
2. pituitary gland releases TSH
3. Thyroid produces T4 (inactive) and T3 (active)
4. Peripheral tissues convert T4 - T3
5. Negative feedback regulates hormone levels
Physiologic Effects of T3/T4
* M mitochondrial activity & oxygen consumption

1 heart rate & stroke volume

T thermogenesis

1 gut motility

1 brain neurotransmitter regulation

When hormones are low — metabolism slows.

I\ Differential Diagnhosis (DDx) of
Hypothyroidism
Primary (thyroid gland failure)
Most common
o Hashimoto thyroiditis
e iodine deficiency/excess
o thyroidectomy or radioactive iodine treatment

 thyroiditis (postpartum, subacute)
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e medications (amiodarone, lithium)
e congenital absence
Secondary (pituitary dysfunction)
e pituitary tumors
e pituitary surgery or radiation
e Sheehan syndrome
Tertiary (hypothalamic dysfunction)
e tumors
e trauma
e chronic illness
Functional / reversible causes
« severe illness (euthyroid sick syndrome)
e chronic stress

e malnutrition

§ Common Symptoms
Early symptoms

» fatigue & sluggishness

» cold intolerance

» weight gain (often mild)

e dry skin & hair loss

e constipation

o depression or low mood

e brain fog
Progressive symptoms

e slow heart rate (bradycardia)
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o puffy face & eyelids
» hoarse voice
e muscle weakness & cramps
* heavy menstrual cycles
 infertility
e memory decline
Severe (myxedema)
e hypothermia
e confusion
 fluid retention

« life-threatening metabolic slowing

# Key Laboratory Tests

Primary Screening
TSH (thyroid stimulating hormone)

e M High TSH = hypothyroidism (primary)

e I Low TSH = pituitary cause
Confirmatory Tests

e FreeT4 {

e Free T3 VI (sometimes normal early)

e Anti-TPO antibodies 1t — autoimmune disease

» Anti-thyroglobulin antibodies
Additional Labs to Monitor
Hypothyroidism may affect:

o Lipid panel - 1 LDL cholesterol

e Sodium - hyponatremia
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e Hemoglobin - anemia
e CK - elevated in muscle involvement

e Liver enzymes - mild elevation

& Medications

Standard Treatment
Levothyroxine (T4 replacement)
Examples:
e Levothyroxine
e Synthroid
o Euthyrox
Key points:
o taken in morning on empty stomach
e separate from calcium, iron, coffee
o dose adjusted via TSH every 6-8 weeks
Alternative (select cases)
« Liothyronine (T3)

o Desiccated thyroid extract (less standardized)

V2 Natural & Supportive Healing
Mechanisms

These support thyroid function but do not replace medication when needed.
Nutritional Support
Essential nutrients:
e jodine (seafood, seaweed) — avoid excess

e selenium (Brazil nuts)
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e zinc (shellfish, pumpkin seeds)
« iron (if deficient)
e tyrosine (protein intake)
Gut Health
Autoimmune thyroid disease is linked to gut integrity.
» fermented foods
» fiber-rich diet
e reduce ultra-processed foods
Stress Regulation
Chronic cortisol suppresses thyroid conversion (T4 - T3)
e meditation
e breathwork
e nature exposure
e adequate sleep
Exercise
Supports metabolism & hormone sensitivity
» walking
 resistance training
e swimming
Reduce Thyroid Disruptors

Limit exposure to:

BPA plastics

excessive soy isolates

heavy metals

cigarette smoke
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# Why Hypothyroidism Affects Energy &
Heart Function

Low thyroid hormone:
e reduces cardiac output
e slows heart rate
o decreases oxygen delivery
e reduces mitochondrial ATP production

- leads to fatigue and reduced exercise tolerance.

» When to Seek Medical Evaluation

o persistent fatigue + weight gain
» cold intolerance
» family history of thyroid disease
e depression not improving
e unexplained high cholesterol
e bradycardia
If you want, | can also:
"4 compare hypothyroidism vs hyperthyroidism
"4 explain thyroid labs in plain language
{4 link hypothyroidism to heart rate & exercise performance
"4 create a self-monitoring checklist
"4 explain interaction with beta-blockers & endurance training
Just tell me.
Explain Synthroid and pharmacological dynamics

Here is a clear, physiology-focused explanation of Synthroid and its
pharmacologic dynamics.
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& What Synthroid Is

Synthroid is a synthetic form of levothyroxine (T4), identical to the hormone
naturally produced by the thyroid gland.

It is prescribed to replace or supplement thyroid hormone in:
e hypothyroidism
» post-thyroidectomy patients
e autoimmune thyroid disease

e pituitary-related thyroid deficiency

J- Pharmacologic Mechanism of Action
Step-by-Step Physiology
] Absorption

e absorbed in the small intestine

» bioavailability: ~70-80%

e best absorbed on an empty stomach
] Conversion

e T4 is a prohormone

e converted in liver, kidneys, and tissues — T3 (active hormone)
] Cellular Action
T3 enters cell nuclei and:

e regulates gene transcription

e increases mitochondrial energy production

e increases oxygen consumption

e enhances protein synthesis

> Systemic Effects
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Metabolic Effects

e increases basal metabolic rate

e increases glucose utilization

» increases fat metabolism
Cardiovascular Effects

e increases heart rate

e increases stroke volume

e increases cardiac output

e increases B-adrenergic receptor sensitivity
Nervous System

e improves alertness & cognition

e supports neurotransmitter activity
Musculoskeletal

e improves muscle energy & strength

e supports protein turnover

" Pharmacokinetics (How the Body
Handles It)

Absorption
o peak levels: 2-4 hours after ingestion
e reduced by food, coffee, calcium, iron
Half-life
e ~7 days (long)
o allows once-daily dosing
o steady state achieved in ~6 weeks

Protein Binding
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99% bound to plasma proteins (albumin, thyroxine-binding globulin)
Elimination
» metabolized in liver

e excreted via bile and urine

+# Pharmacodynamics (Body Response)

Synthroid restores physiologic thyroid hormone signaling:

normalizes TSH levels

» increases cellular metabolism

e improves thermoregulation

e enhances cardiac performance
e improves lipid metabolism

Clinical improvement occurs gradually:

Time Expected Changes

1-2 weeks improved energy, warmth

3-4 weeks mental clarity improves

4-6 weeks heart rate & metabolism stabilize
6-8 weeks full hormonal equilibrium

11 Dosing Principles
Dosing is individualized based on:

e body weight

e age

e cardiac status

o severity of hypothyroidism

e TSH level
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Typical full replacement dose:
~1.6 mcg/kg/day (healthy adults)
Lower starting doses used in:
o elderly
e coronary artery disease

o arrhythmia risk

£2 Factors That Affect Absorption

Reduce Absorption

e calcium supplements

e iron

e Magnesium

e SOy

» coffee

o fiber supplements

e antacids

e proton pump inhibitors
Separate by 4 hours.

Increase Requirements

e pregnancy

¢ estrogen therapy

e malabsorption disorders

e certain medications (e.g., anticonvulsants)

I. Signs of Over-Replacement
(Hyperthyroid Effects)
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Too much Synthroid may cause:
e rapid heart rate

e palpitations

e anxiety

e insomnia

e sweating

e weightloss

e tremor

Long-term overtreatment:

o atrial fibrillation

e bone loss (osteoporosis)

I\ Signs of Under-Replacement

o persistent fatigue
e cold intolerance
o slow heart rate

» weight gain

e brain fog

@ Cardiovascular Considerations
Thyroid hormone increases:

e myocardial contractility

e oxygen demand

e [-adrenergic sensitivity

Therefore dosing must be cautious in:

e coronary artery disease
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e arrhythmias

o elderly patients

& Why T4 Instead of T3?

Levothyroxine (T4) is preferred because:
{4 stable blood levels

"4 long half-life

"4 body regulates conversion to T3

"4 fewer side effects

% Summary

Synthroid replaces missing thyroid hormone and restores normal metabolic
function.

Key dynamics:

absorbed in gut — converted to T3 — regulates cellular metabolism

long half-life - stable hormone levels

improves energy, heart function, metabolism, and cognition

requires careful dosing & monitoring

If you want, | can also:

"4 explain Synthroid & heart rate during endurance training

"4 explain TSH targets for athletes & older adults

"4 compare Synthroid vs natural thyroid extract

{4 explain optimal timing & absorption hacks

{4 discuss interaction with beta-blockers & cardiovascular performance
Just tell me.

I'm poor and can't afford Synthroid, can | just utilize exercise , good sleep,
hydration, swimming, cycling, weight training, nutrition and diet to restore
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thyroid function .

| hear you. Medications can be expensive, and it's natural to look for ways to
support health through lifestyle. The short answer:

Healthy habits support thyroid function and overall metabolism — but they usually
cannot replace thyroid hormone if your body truly isn't producing enough.

Whether lifestyle alone is enough depends on why the thyroid is underactive.

- Why thyroid hormone matters

The thyroid gland produces hormones that regulate:
e metabolism & energy
o heart rate & cardiac output
e body temperature
e brain function
e muscle performance

If hormone production is insufficient, lifestyle alone cannot fully substitute for the
missing hormone.

& When lifestyle CAN help restore function

Lifestyle measures may improve thyroid function when hypothyroidism is due to:

Nutrient deficiencies

iodine deficiency

selenium deficiency

iron deficiency

protein malnutrition
Stress & hormonal imbalance
Chronic stress raises cortisol — reduces T4 —» T3 conversion.

Sleep deprivation
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Poor sleep disrupts endocrine regulation.
Inflammation & gut dysfunction

Autoimmune thyroid disease is influenced by immune regulation and gut health.
“Functional” or borderline hypothyroidism

Mild TSH elevation sometimes improves with lifestyle changes.

I. When lifestyle alone is NOT enough
Medication is typically necessary when:
e autoimmune destruction (Hashimoto thyroiditis)
o thyroid removed or irradiated
e congenital absence
e pituitary disorders
« severe hypothyroidism (very high TSH, low T4)

In these cases, the body lacks hormone production capacity.

2., How lifestyle supports thyroid health

Your listed habits are excellent metabolic medicine.
Exercise (including swimming & cycling)

Supports:

e mitochondrial function

e metabolic rate

e insulin sensitivity

e T4 - T3 conversion

e mood & energy
Best approach:

e endurance (swimming/cycling)
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e resistance training
e avoid chronic overtraining
Sleep (7-9 hours)
Deep sleep supports:
e pituitary hormone regulation
e thyroid conversion
e cortisol reduction
Hydration
Supports:
o cellular metabolism
 circulation
» temperature regulation
Nutrition (CRITICAL)
Ensure adequate intake of:
lodine
o jodized salt
» seafood
e seaweed (small amounts)
Selenium
e 1-2 Brazil nuts/day
Zinc
e shellfish
o beef
e pumpkin seeds
Iron

o leafy greens

Al-03469 DDx Hypothyroidism

16



e liver/meat if consumed
Protein
e needed for hormone transport & conversion
Healthy fats
e supports hormone signaling
Gut & immune health
o fermented foods (yogurt, kimchi)
o fiber-rich vegetables
e minimize ultra-processed foods
Stress regulation
Chronic stress suppresses thyroid conversion.
Helpful:
» breathing exercises
e sunlight exposure
e time in nature
o prayer/meditation

I, Warning signs lifestyle alone isn't

enough
Seek evaluation if you have:
o persistent fatigue
» cold intolerance
e slow heart rate
o depression
e constipation

o facial puffiness
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e unexplained high cholesterol
Untreated hypothyroidism can affect:

» heart function

e cognition

e metabolism

 fertility

¢ If medication cost is the barrier

There may be affordable options:
Ask for generic

levothyroxine

Often much cheaper than brand-name Synthroid.
Government hospitals / public health centers

Philippine public facilities sometimes provide essential medications at reduced
cost.

Charity clinics & medical missions
Local outreach programs may offer assistance.
Split higher-dose tablets (if prescribed)

Can reduce cost when appropriate.

% Practical Bottom Line

Lifestyle can:

"4 improve thyroid hormone conversion
"4 support metabolic function

"4 reduce autoimmune activity

"4 improve energy & cardiovascular health

But it may not replace hormone therapy when the thyroid cannot produce enough.
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@ Encouraging perspective

Your current habits — swimming, cycling, training, sleep, nutrition — create a
powerful metabolic foundation that:

e protects your heart
e preserves energy production
e improves hormone sensitivity
e enhances longevity
Even if medication is needed, these habits amplify its effectiveness.
If you want, | can:
"4 help you optimize thyroid nutrition on a low budget
{74 list cheap Filipino foods that support thyroid health
"4 explain how to recognize worsening hypothyroidism
("4 design a thyroid-support daily routine
"4 explain TSH levels and what they mean
Just tell me.
What are normal t4 t3 tsh ranges in the thyroid function panel?

Here are the typical reference ranges used in a thyroid function panel. Exact
values vary slightly by laboratory, but these ranges are widely accepted.

# Thyroid Function Panel: Normal Ranges

Thyroid Stimulating Hormone (TSH)
Produced by the pituitary gland to regulate the thyroid gland.
Normal range:
(4 0.4 - 4.0 mlU/L
(Some experts consider optimal: 0.5 - 2.5)
Interpretation:

e M High TSH - hypothyroidism
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e I Low TSH - hyperthyroidism or pituitary dysfunction
Free T4 (Thyroxine)
Inactive hormone produced by the thyroid; converted to T3.
Normal range:
4 0.8 -1.8 ng/dL
(10 - 23 pmol/L)
Interpretation:
e { Low — hypothyroidism
e M High - hyperthyroidism
Free T3 (Triiodothyronine)
Active thyroid hormone controlling cellular metabolism.
Normal range:
4 2.3-4.2 pg/mL
(3.5-6.5 pmol/L)
Interpretation:
e« { Low — hypothyroidism, illness, poor conversion

e M High - hyperthyroidism

# Total T4 (less commonly used)

Measures bound + free hormone.
Normal range:
45.0-12.0 Mg/dL

Affected by protein levels and medications.

» Total T3

Normal range:
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(% 80 - 200 ng/dL

Used less frequently; free T3 is more clinically useful.

», Pattern Recognition
Primary Hypothyroidism

TSH 1

FreeT4 4

Free T3 ¥ or normal early
Subclinical Hypothyroidism
TSH 1

Free T4 normal

Hyperthyroidism
TSH VY

Free T4 1
Free T3 1

Pituitary (Secondary) Hypothyroidism

TSH low/normal

Free T4 low

> "Optimal” vs “Normal”

Some clinicians consider patients feel best when:
e TSH: ~1.0-2.0
o Free T4: mid-range
e Free T3: mid to upper range

This varies by individual.
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I. Factors That Influence Results

e acute illness

e medications (steroids, amiodarone, beta blockers)
e severe stress

e pregnancy

e malnutrition

e jodine intake

%* Why TSH is the best screening test

TSH responds sensitively to thyroid hormone levels. Small drops in T4 cause large
increases in TSH.

If you want, | can next:

"4 explain how to read your own thyroid labs

"4 explain TSH targets for athletes & endurance training
"4 explain low T3 syndrome & stress effects

"4 link thyroid levels to heart rate & fatigue

"4 explain what labs to monitor without medication

Just tell me.

Summarize our conversation into quick notes

Here are quick, high-yield notes summarizing our discussion on hypothyroidism,
labs, medication, and lifestyle support.

> Hypothyroidism — Core Concept
e Underactive thyroid gland - low T4 & T3

o Slows metabolism, heart rate, energy production, and brain function
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+3 Hormonal Control (HPT Axis)

1. Hypophysis releases TSH from pituitary gland
2. Thyroid produces T4 (inactive) & T3 (active)
3. T4 converts — T3 in tissues

4. Feedback regulates levels

I, Common Causes (DDx)

Primary (most common)

e Hashimoto thyroiditis

e iodine imbalance

o thyroid removal or radiation

e medications (lithium, amiodarone)
Secondary/Tertiary

e pituitary or hypothalamic disorders
Functional contributors

e nutrient deficiencies

e chronic stress

e illness

e poor sleep

§ Common Symptoms
Early:

« fatigue

e cold intolerance

e dry skin
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e constipation

e brain fog

o depression
Progressive:

* slow heart rate

o puffiness

e hair thinning

e muscle weakness

e heavy menses

# Thyroid Lab Ranges
TSH: 0.4-4.0 mIU/L
Free T4: 0.8-1.8 ng/dL
Free T3: 2.3-4.2 pg/mL
Pattern Recognition
e MTSH + 4 T4 - hypothyroidism
e M TSH + normal T4 - subclinical

e L TSH + 1™ T4/T3 - hyperthyroidism

®
Synthroid

(Levothyroxine)
What it does

e synthetic T4 replacement
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e converts to active T3

o restores metabolism & energy
Pharmacologic dynamics

e absorbed in small intestine

e peak 2-4 hrs

e half-life ~7 days

o steady state ~6 weeks
Benefits

e improves energy & metabolism

e normalizes heart function

» improves cognition & lipid profile

1. Absorption Tips

Take on empty stomach.
Avoid within 4 hrs:

e calcium

e iron

e Mmagnesium

» coffee

e soOy

e antacids

£2 Over- or Under-Treatment Signs

Too much:
» rapid pulse

e anxiety
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e insomnia

e weightloss
Too little:

» fatigue

» cold intolerance

¢ slow heart rate

e brain fog

2 Lifestyle & Thyroid Health

Lifestyle supports thyroid function but may not replace hormone therapy.
Exercise (swimming, cycling, resistance)
v/ improves metabolism & T4 - T3 conversion
v/ improves mitochondrial energy
Sleep (7-9 hrs)
v/ regulates hormones
v/ lowers cortisol
Nutrition essentials
e jodine (iodized salt, seafood)
e selenium (Brazil nuts)
e zinc &iron
e protein
e healthy fats
Gut & immune health
» fermented foods
» fiber

e minimize ultra-processed foods
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Stress reduction
v/ improves thyroid conversion

v/ reduces autoimmune activity

V2 When Lifestyle Alone May Help

e mild or borderline hypothyroidism
e nutrient deficiencies

o stress-related hormone suppression

. When Medication Is Necessary

e autoimmune thyroid destruction
e thyroid removal
e severe hypothyroidism

e pituitary disorders

¢ Cost-Saving Options
e generic levothyroxine

e government hospitals

e charity clinics

o tablet splitting (doctor-guided)

¥ Key Takeaway
o Thyroid hormones regulate metabolism, heart function, and energy.
o Lifestyle habits greatly support thyroid health.

» Maedication replaces missing hormone when the thyroid cannot produce
enough.
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* Your exercise, sleep, and nutrition habits strongly protect metabolic and
cardiovascular health.

If you want, | can also create:

"4 a one-page thyroid cheat sheet

"4 low-cost Filipino thyroid-friendly meal guide
{4 a daily thyroid-support routine

{4 signs your thyroid levels are improving

Just tell me.

Is there a natural cure for hypothyroidism? | can't afford the medication, can
diet, exercise and nutrition mitigates the T4 and T3

Short answer:

There is no proven natural cure for hypothyroidism that can reliably replace
thyroid hormone (T4/T3). Diet, exercise, and nutrition can help support thyroid
function and reduce symptoms, but for most people—especially with
Hashimoto's or long-standing hypothyroidism—they cannot fully normalize T4
and T3 on their own.

That said, if medication is unaffordable, there are evidence-based ways to
mitigate symptoms and support your thyroid as much as possible, and there
may be low-cost medication options you haven't been told about.

First, an important safety note

1. Untreated hypothyroidism can be dangerous over time (heart issues,
depression, infertility, myxedema coma in extreme cases).
What follows is supportive care, not a substitute for medical treatment if your
levels are significantly low.

I'll be very clear about what helps, what doesn’t, and where the limits are.

Can lifestyle changes increase T4 and T3?

What they cando
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e Improve conversion of T4 - T3

e Reduce inflammation (important in Hashimoto's)

o Reduce symptoms like fatigue, weight gain, brain fog
o Prevent further thyroid stress

What they cannotdo

Replace missing thyroid hormone

Reverse autoimmune destruction of the thyroid

Reliably normalize labs in moderate-severe hypothyroidism

Nutrition that actually matters for thyroid
hormones

1. lodine - only if deficient

e lodine is required to make T4 and T3

o But excess iodine can worsen hypothyroidism, especially in Hashimoto's
Safe sources (food-based):

» lodized salt (small amounts)

» Eggs

o Fish

e Dairy
X Avoid iodine supplements unless a doctor confirms deficiency.
2. Selenium - critical for T4 -~ T3 conversion
Selenium helps activate thyroid hormone and protects the gland.
Food sources:

e 1-2 Brazil nuts per day (do NOT exceed)

e Tuna

e Sardines
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» Eggs
» Sunflower seeds
This is one of the most helpful nutrients for thyroid support.
3. Iron (very important)
Low iron = poor thyroid hormone production and conversion.
Good sources:
e Red meat (small amounts)
e Liver (occasionally)
e Spinach (with vitamin C)
e Beans and lentils
If you have heavy fatigue and hair loss, iron deficiency is common.
4. Zinc
Needed for T3 receptor function.
Sources:
e Meat
e Pumpkin seeds
e Shellfish
e Nuts
5. Protein
Low protein intake reduces T4 — T3 conversion.

Aim for:
e Eggs
e Fish
o Chicken

e Beans / tofu if vegetarian
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Foods to be cautious with (not eliminate)
Goitrogens (only an issue if eaten raw & in excess)

o Cabbage

» Broccoli

» Cauliflower

e Soy

"4 Cooking removes most of the effect, so normal cooked intake is fine.

Exercise: helpful but not extreme
{74 Best types:

o Walking

o Light strength training

e Gentle cycling

e Swimming

X Avoid:

e Overtraining

e Chronic intense cardio (raises cortisol —» suppresses T3)

Over-exercising can worsen hypothyroid symptoms, not fix them.

Stress & sleep (more important than people
realize)

High cortisol:
e Blocks T4 —» T3 conversion
e Increases reverse T3 (inactive hormone)

Prioritize:
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e 7-8 hours of sleep
o Regular schedule

o Stress-reduction (prayer, breathing, light yoga, nature)

Can supplements replace thyroid

medication?

No.
They can support, but not replace.

Be cautious with:
e “Thyroid booster” supplements
o Glandular extracts
e High-dose iodine

These can worsen thyroid dysfunction.

About medication cost (very important)

Even if you “can’t afford medication,” there are often options:
e Generic levothyroxine is one of the cheapest medications in the world
e In many countries it costs less than coffee per month
e Some pharmacies sell it for very low cash prices
e Government health centers sometimes provide it free

If you tell me what country you're in, | can help you find the lowest-cost legal
option.

When lifestyle alone might help (limited
cases)

Lifestyle measures may be somewhat effective if:
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e Hypothyroidism is very mild
e Caused by temporary iodine deficiency
e Subclinical (TSH slightly elevated, normal T4)

But even then, labs must be monitored.

Bottom line (clear and honest)

o X There is no natural cure for hypothyroidism

« [ Diet, exercise, and nutrition can improve symptoms and hormone
conversion

e I\ They cannot replace thyroid hormone when the gland cannot produce
enough

* ¢ Low-cost medication options usually exist, even when money is tight
If you want, tell me:

+ Your age

o Whether you know your TSH, T4, or T3 levels

o Whether you were told it's Hashimoto's

o What country you're in

I'll tailor this specifically to your situation and help you find the safest, most
affordable path forward.

How did hypothyroidism started in my body?

That's a very reasonable question—and it's one many people with hypothyroidism
never get a clear answer to.

I'll explain this clearly, step-by-step, without medical jargon, and then help you
narrow down which cause is most likely in yourbody.

First: what “hypothyroidism” really means

Hypothyroidism doesn't start as a single event. It's a process.
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At its core, it means:

Your body is not getting enough active thyroid hormone (T4 and especially T3)
for its needs.

That shortage can happen for different reasons, and how it started depends on
which system failed first.

How thyroid hormone normally works
(simplified)

1. Brain (hypothalamus & pituitary) senses low energy

2. Brain releases TSH (thyroid-stimulating hormone)

3. Thyroid gland uses iodine + nutrients to make T4 and T3

4. Liver & tissues convert T4 - active T3

5. Cells use T3 to control metabolism, temperature, heart rate, brain function

Hypothyroidism begins when one or more of these steps breaks down.

The most common ways hypothyroidism
starts

1. Autoimmune attack (Hashimoto's thyroiditis) - most common worldwide
This is the #1 cause in adults.
What happens:
e Your immune system mistakenly identifies your thyroid as a threat
It produces antibodies (TPOAb, TgAb)
e Over years, inflammation slowly damages thyroid cells
o The gland gradually loses its ability to produce hormones
Why it starts:

o Genetic susceptibility
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o Triggered by:
o Chronic stress
o Infection
o Hormonal shifts (pregnancy, menopause)
o lodine excess or deficiency

Key point:
This is slow and silent. Many people feel “off"” for years before labs become
abnormal.

If this is your cause, lifestyle helps symptoms, but the gland itself usually cannot
fully recover.

2. Nutrient deficiency-driven thyroid failure
The thyroid is nutrient-hungry.
If over time you lacked:

e lodine

e Selenium

e lron

e Zinc

e Protein
...then hormone production and conversion suffer.
How this starts:

e Long-term dietary insufficiency

e Malabsorption (gut issues)

e Chronic illness or inflammation
This is more common in:

o People with restricted diets

e Areas with limited iodine intake

¢ Older adults
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"4 This form is the most reversible, if caught early.
3. Stress and cortisol suppression

Chronic stress doesn't “kill” the thyroid directly—but it blocks thyroid hormone
action.

Mechanism:
e Chronic stress — high cortisol
o Cortisol:
o Blocks T4 — T3 conversion
o Increases reverse T3 (inactive hormone)
o Reduces TSH signaling effectiveness

Over time, the thyroid down-regulates production because demand signals are
distorted.

This often looks like “normal T4 but low T3" with symptoms.
4. Aging-related thyroid slowdown
As we age:

e Thyroid cells become less efficient

e Hormone conversion slows

e TSH may rise gradually

This is not a disease, but it can cross the threshold into hypothyroidism—
especially if combined with nutrient deficiencies or autoimmune activity.

5. Medical or environmental triggers
Hypothyroidism can also begin after:
e Thyroid surgery
o Radiation exposure
e Certain medications (amiodarone, lithium)
» Excess iodine intake

e Severe illness
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What hypothyroidism is not

It usually does not start suddenly. It is rarely caused by “just getting older” alone.
It is not caused by lack of exercise.

It's almost always a long-term imbalance that finally crosses a line.

A timeline that fits most people
Here's what typically happens:
1. Early phase (years):

o Fatigue

Cold intolerance

Weight gain

Brain fog

Labs may still be “normal”

2. Compensation phase:
e TSH rises to push the thyroid harder
e Thyroid struggles but keeps up

3. Decompensation phase:
e Thyroid can no longer meet demand
e T4/T3 drop
o Diagnosis is finally made

By the time someone is diagnosed, the process has usually been going on 5-10
years.

Which cause is most likely for you?

Without labs, statistically:

» If you were told Hashimoto’s - autoimmune
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o If you had years of stress + fatigue — cortisol + conversion issue
e If you had dietary limitations or anemia — nutrient-driven
» If diagnosis came later in life - mixed causes

Most people have more than one factor.

The honest takeaway

Hypothyroidism didn't start because you “did something wrong."
It started because:
» Your body gradually lost the ability to maintain thyroid hormone balance
e The compensation systems finally failed
Understanding how it started helps decide:
e How much lifestyle can help
e Whether medication is essential
o What can still be optimized
If you want, | can help you pinpoint your most likely cause if you tell me:

» When symptoms first began (rough estimate)

Any known autoimmune diagnosis

Whether you know your TSH, T4, T3

Major stress periods in your life

Your age when diagnosed

We'll approach this calmly and realistically—no false promises, just clarity.

Define hypothyroidism and explain its underlying physiology. Describe the
relationship between thyroid hormones (TSH and T4) and estrogen-containing
birth control, including how hormonal contraception can influence thyroid
function tests and thyroid hormone balance.

~ What is Hypothyroidism?
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Hypothyroidism is a clinical state in which the thyroid gland produces insufficient
thyroid hormones, resulting in a generalized slowing of metabolic processes
throughout the body.

The thyroid primarily produces:

e T4 (thyroxine) — inactive storage form

e T3 (triiodothyronine) — active metabolic hormone
These hormones regulate:

e metabolism & energy use

» temperature regulation

e heartrate

e brain function

» gastrointestinal motility

 skin & hair growth

J- Underlying Physiology

| Hypothalamic-Pituitary-Thyroid (HPT) Axis
The thyroid system operates via a feedback loop:
1. Hypothalamus releases TRH
2. Pituitary gland releases TSH (thyroid-stimulating hormone)
3. Thyroid gland produces T4 and T3
4. T4 converts to T3 in tissues
5. T3 & T4 signal the brain to reduce TSH release

This is called negative feedback regulation.

1 What Happens in Hypothyroidism

When thyroid hormone levels fall:
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Pituitary increases TSH

Thyroid fails to produce adequate T4/T3

This leads to:

Metabolic slowing:

fatigue

cold intolerance
weight gain
constipation
dry skin
depression

bradycardia

¥ Types of Hypothyroidism

Primary (most common)

Problem in thyroid gland itself.

Common causes:

Hashimoto thyroiditis
iodine deficiency
thyroid surgery
radiation treatment

medications (amiodarone, lithium)

Lab pattern:
L TSH, [1] Free T4

Secondary (central)

Problem in pituitary.
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Lab pattern:
J/normal TSH, ] Free T4

Subclinical hypothyroidism
Early stage with:

o i TSH

e normal Free T4

# Relationship Between TSH and T4
Think of TSH as the thermostat and T4 as the heat.

Situation TSH Free T4
Normal Normal Normal
Hypothyroidism  High Low
Hyperthyroidism Low High
Subclinical hypo High Normal

% Estrogen-Containing Birth Control &
Thyroid Hormones

Estrogen-containing contraceptives include:
e combined oral contraceptive pills
e patch
e vaginal ring

They contain ethinyl estradiol or similar estrogen compounds.

=) Key Mechanism: Thyroid Binding Globulin (TBG)

Estrogen increases liver production of thyroid-binding globulin (TBG).
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TBG binds thyroid hormones in the bloodstream.

Important distinction:

e Bound T4 = inactive storage

o Free T4 = biologically active hormone
When TBG increases:
=] more T4 becomes bound
] free (active) T4 temporarily drops
] pituitary responds by increasing TSH
] thyroid produces more T4 to restore balance
Eventually:
v/ total T4 increases
v/ free T4 returns to normal

v/ TSH normalizes

.| How Birth Control Affects Thyroid Labs

In patients without thyroid disease
Estrogen may cause:

e M Total T4

« *TBG

o Normal Free T4

e Normal TSH

Thyroid function remains normal.

In patients on thyroid hormone replacement
Women taking levothyroxine may experience:

o decreased free hormone availability
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» need for higher medication dose
This is because more hormone becomes protein-bound.

Dose adjustments are sometimes needed.

In patients with borderline thyroid function
Estrogen can:

o reveal mild hypothyroidism

e increase TSH slightly

e unmask thyroid reserve limitations

I. Key Clinical Implications

Birth control does NOT cause hypothyroidism.
But it can:

Vv alter lab values

v/ increase hormone-binding proteins

v/ increase thyroid hormone requirements in treated patients

- Why This Matters Clinically
Physicians interpret thyroid labs differently in patients:

» using estrogen therapy

e pregnant

e on hormone replacement

o with liver disease

Because all affect TBG levels.

Quick Summary
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Hypothyroidism

» deficiency of thyroid hormones

e slows metabolism

» most often autoimmune
TSH & T4 relationship

e inverse relationship via feedback loop
Estrogen-containing contraception

e increases thyroid-binding globulin

» raises total T4

o free T4 usually unchanged

e may require higher levothyroxine dose

If you want, | can also:

v/ explain why hypothyroidism causes fatigue & weight gain

v/ compare hypothyroidism vs hyperthyroidism

Vv interpret a thyroid lab panel

v/ discuss thyroid function in menopause & pregnancy

v/ explain natural support vs medication

Just tell me.

explain why hypothyroidism causes fatigue & weight gain (physiologically)

Hypothyroidism slows nearly every energy-producing and energy-using process
in the body. The resulting drop in cellular energy production, thermogenesis, and
metabolic signaling explains why fatigue and weight gain are two hallmark
symptoms.

J Thyroid Hormones: The Body's Metabolic
Regulators

Thyroid hormones (primarily T3, the active form) regulate:
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e mitochondrial energy production (ATP)
e OXxygen consumption

e heat production (thermogenesis)

e carbohydrate & fat metabolism

e nervous system stimulation

e heart rate & circulation

When thyroid hormone levels fall, metabolism shifts into a low-energy
conservation state.

22Z

- Why Hypothyroidism Causes Fatigue

_ | Reduced Mitochondrial ATP Production

T3 stimulates mitochondria to produce ATP (cellular energy).
Low thyroid hormone -

=] decreased oxidative phosphorylation

] reduced ATP availability

=] muscles & brain lack energy

Result: physical exhaustion and mental fatigue

| Slowed Oxygen Utilization

Thyroid hormones increase oxygen consumption in tissues.
Low T3 -

=] decreased oxygen use

] inefficient energy production

=] early muscle fatigue

| Neurologic Slowing (“Brain Fog")
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Thyroid hormones support neurotransmitter function and nerve conduction.
Low levels cause:

e slowed synaptic transmission

e impaired dopamine & serotonin activity

o decreased alertness
Symptoms:

» sluggish thinking

e low motivation

o daytime sleepiness

_ Cardiovascular Slowing
Thyroid hormone increases heart rate and cardiac output.
Hypothyroidism causes:

e bradycardia

e reduced stroke volume

o decreased tissue perfusion

] less oxygen & nutrient delivery to muscles and brain

Result: low stamina and exertional fatigue

.l Muscle Dysfunction & Stiffness
Low thyroid hormone leads to:

» impaired glycogen breakdown

o reduced muscle energy availability

e accumulation of metabolic byproducts
This produces:

¢ muscle heaviness
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¢ weakness

¢ slowed muscle contraction & relaxation

T2 Why Hypothyroidism Causes Weight
Gain

Weight gain is usually modest (5-15 Ibs) and multifactorial.

_ | Reduced Basal Metabolic Rate (BMR)
Thyroid hormones determine resting calorie burn.

Low T3 -

=] decreased thermogenesis

=] reduced calorie expenditure

] body conserves energy

Even normal eating can exceed reduced metabolic needs.

] Decreased Thermogenesis (Heat Production)
Thyroid hormone stimulates heat production in brown fat and muscle.
Low levels -

=] less heat generated

] body burns fewer calories

=] cold intolerance

| Impaired Fat Metabolism
Thyroid hormones promote lipolysis (fat breakdown).
Hypothyroidism:

e decreases fat breakdown
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e increases fat storage
e slows lipid clearance

This can raise cholesterol and increase adiposity.

_| Water Retention & Myxedema

A unique feature of hypothyroidism is glycosaminoglycan accumulation in
tissues.

This causes:
o water retention
e non-pitting edema
o puffiness (face, hands, legs)

=] some weight gain is fluid, not fat.

] Reduced Activity Due to Fatigue
Fatigue leads to:

o decreased physical activity

» lower daily energy expenditure

e deconditioning

This compounds metabolic slowing.

_J Insulin & Glucose Metabolism Changes
Hypothyroidism can:

* slow glucose uptake

e impair insulin sensitivity

e promote fat storage
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- Big Picture: Energy Conservation Mode
When thyroid hormone is low, the body shifts into survival physiology:
v/ slow metabolism
v/ conserve energy
Vv store fuel
v/ reduce heat production
v/ reduce activity drive

This protective mechanism explains both fatigue and weight gain.

Quick Summary

Fatigue occurs due to:

e  ATP production

» { oxygen utilization

» slowed brain signaling

o reduced cardiac output

e muscle energy deficits
Weight gain occurs due to:

¢ | basal metabolic rate

Y thermogenesis

J fat breakdown

fluid retention (myxedema)

{4 physical activity

If you want, | can next explain:
v/ why hypothyroidism causes cold intolerance
v/ why it raises cholesterol

v/ differences between thyroid fatigue vs adrenal fatigue myth
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v/ how treatment reverses these changes

v/ early warning signs before labs become abnormal
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