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Hypothyroidism



• Thyroid gland  is a small, butterfly -
shaped organ located in the neck.

• It plays a crucial role in
    > regulating metabolism
    > temperature
    > weight 
    > energy level
    > heart rate and CV system
    > GI system and motility
    > mood 
    > hormone balance and overall health.

Introduction to Thyroid Disease



• Thyroid diseases can be divided into:
    > Function problem = hormonal disorder
    > Structure problem = thyroid nodules or cancer

• Thyroid function disorder occur when the gland produces  too 
much o r too little  h o rm o n e .

 
• Co m m o n  typ e s  in c lu d e :

       > Hypothyroidism  ( u n d e ra c tive  th yro id )  =  to o  litt le  h o rm o n e
       > Hyperthyroidism  ( o ve ra c tive  th yro id )  =  to o  m u c h  h o rm o n e

       

Introduction to Thyroid Disease



• Hypothalamus (TRH)
  
• Pituitary gland  (TSH)

• Thyroid gland (T4 + T3) 

\

• Negative feedback : Hig h  T3/ T4  le ve ls  re d u c e  TRH a n d  TSH re le a s e  to  m a in ta in  
th yro id  h o rm o n a l b a la n c e

• T4  is  c o n s id e re d  a s  p re - h o rm o n e  (o r p ro - h o rm o n e )  th a t m u s t b e  c o n ve rte d  to  
T3 ( a c tive  h o rm o n e ) , b y e n zym e s  kn o wn  a s  d e io d in a s e s  ( e .g ., live r, kid n e ys , 
h e a rt , m u s c le  a n d  o th e r p e rip h e ra l t is s u e s  ...)  

Thyroid Hormone Regulation



• The problem is within the thyroid’s ability to produce thyroid hormones 

in an efficient manner, causing several signs and symptoms affecting 

multiple organs 

• 2nd  most common endocrine disease after DM

• Prevalence: 3.8 - 4.6%

• Women > Men (6 - 10 times more common)

• Levothyroxine  is the 1st recommended treatment per ATA Guidelines 

• Levothyroxine  is the 3 rd  most prescribed medication

Primary hypothyroidism



• Autoimmune:
      > Hashimoto's thyroiditis (most common)
      > atrophic thyroiditis

• Iatrogenic:
      > I- 131 (RAIA) therapy
      > Thyroidectomy
      > Radiation therapy of the neck

• Infiltration: amyloidosis, sarcoidosis, 
hemochromatosis, scleroderma, Riedel's 
thyroiditis

Causes of Hypothyroidism
• Drugs: 
   > Amiodarone   
   > Lithium
   > Antithyroid  drugs
   > interferon - 𝛂𝛂

• Co n g e n ita l (ve ry ra re ) :
       > a b s e n t o r e c to p ic  th yro id
       > Dys h o rm o n o g e n e s is
       > TSH- R m u ta tio n

• Io d in e  d e fic ie n c y



The condition is also known as Hashimoto’s th yo id itis , c h o rn ic  lym p h o c ytic  
th yro id itis , o r a u to im m u n e  th yro id itis . 

It  is  n a m e d  a fte r Dr. Ha s h im o to , a  J a p a n e s e  s u rg e o n  a n d  m e d ic a l re s e a rc h e r, 
wh o  firs t  d e s c rib e d  th e  c o n d itio n  in  19 12

United States & Europe:
• Ro u g h ly 12– 15 % o f a d u lts  a re  TPO a n tib o d y p o s itive
• Hig h e r ra te s  in  wo m e n  (u p  to  20 – 25 % in  s o m e  g ro u p s )
• No t e ve ryo n e  with  +TPO a n tib o d ie s  d e ve lo p s  h yp o th yro id is m
• On ly a b o u t 2– 4 % p e r ye a r o f TPO- p o s itive  in d ivid u a ls  p ro g re s s  to  o ve rt 

h yp o th yro id is m

Hashimoto’s Disease 



The presence of TPO positive antibody is more common in:

• Wo m e n  > Me n

• Old e r a d u lts

• Pe o p le  with  o th e r a u to im m u n e  d is e a s e s  ( e .g ., typ e  1 DM, c e lia c  d is e a s e )

• Firs t- d e g re e  re la tive s  o f p a tie n ts  with  a u to im m u n e  th yro id  d is e a s e

Risk Patterns



S & S of Hypothyroidism?
> Unintended weight gain

       > Fatigue and lethargy 
       > Muscle weakness
       > Constipation 
       > Cold intolerance 
       > Dry skin
       > Hair loss
       > Slowed heart rate 
       > Brain fog, difficulty concentration 
       > Memory issues
       > Depressed mood
       > Digestive issue
       > Irregular menstrual cycle (female)
 



• Elevated TSH

• Low free T4

• Clinical symptoms (fatigue, 

unintended weight gain, cold 

intolerance, constipation, dry skin, 

brain fog … )

Diagnosis 



• Hormone replacement therapy

• First- line: Levothyroxine

• Individualized dosing (weight - based)

• Lifelong treatment in almost all cases

Treatment Overview



• Synthetic LT4 = Levothyroxine  (generic name)

• Absorbed in small intestine (60 –80%)

• Long half - life (~6 days)

• Stable hormone levels compared to other thyroid tx options 

• ATA and modern medicine favor synthetic LT4 hormones

• Better standardization and safety profile

Levothyroxine  



Starting LT4 dose
• Start with individualized dose

• LT4 is weight - based medication 

• Adjust gradually based on both 

clinical picture and biochemical levels 

(blood test results)

• Elderly patients → a lwa ys  lo we r d o s e s

• He a rt d is e a s e  (A- fib , c a rd ia c  

a rrh yth m ia )  → u s e  c a u tio n , lo w d o s e  

 • Pre g n a n c y → In c re a s e d  d o s e  u s u a lly 25 - 30 %



Thyroid medications absorption affected by:

• Ca lc iu m

• Iro n

• Io d in e  (ke lp  s u p p le m e n t)  

• An ta c id s

• Ca ffe in e

• Fo o d  (LT4  m u s t b e  ta ke n  o n  e m p ty s to m a c h )

Se izu re  m e d ic a tio n s  in c re a s e  LT4  c le a ra n c e  

    

    Pa tie n t e d u c a tio n  is  e s s e n tia l

Drug Interactions



• May take up to 4 - 6 months to normalize thyroid function

• Measure serum TSH/Free T4 6 - 8 weeks after initiation or dose change

• Goal TSH 0.5-  4.5 mIU/L for most adults

• Older patients (>70 - 80 years) -  TSH up to 6.0 mIU/I is still acceptable 

• Semi - annual to annual monitoring if stable

Monitoring thyroid function



Other Thyroid treatment options

• Synthetic Liothyronine (T3)

• Combination (T4 + T3)

• Alternative route: IV, IM and SL Levothyroxine 

• Weekly oral dosing: last - resort option, unknown long - term AEs 



• Faster absorption than T4

• Shorter half - life

• Used in special cases:

        > Myxedema coma and severe hypothyroidism

        > Persistent fatigue in hypothyroidism patients despite using T4 

        > Off Label use for severe depression (enhance anti - depressant’s effect)

Synthetic Liothyronine  (T3)



• These combinations provide higher proportion of active T3 compared to 

normal human thyroid ratio 14:1 (T4 to T3)

• Synthetic T4 + T3 (lab - made), example: Liotrix (4:1 ratio)

• Desiccated Thyroid Extract (DTE) animal - derived, usually from pigs

• Example: Armour  Thyroid, NP Thyroid (4:1 ratio)

• Variable potency and absorption 

• Not first line recommendation

• Technically NOT FDA- a p p ro ve d , a lth o u g h  it  is  re g u la te d  fo r u s e  

• Us e d  in  s e le c te d  p a tie n ts

Combination (T4 + T3) Therapy



• Improved formulations, fewer additives, easier absorption to help achieve 

better and more stable thyroid hormone profile in the blood

 

• Personalized therapy recommended such as liquid or soft gel LT4 formulations 

might be a better option for people with:

     > malabsorption such as lactose intolerance, celiac disease

     > patients with history of bariatric surgery that can reduce gastric acid      

        production, therefore negatively impacting thyroid medication’s absorption 

Future Perspectives



• Hypothyroidism is a common and treatable disease

• Accurate diagnosis is essential

• Levothyroxine  is the standard therapy per ATA Guidelines 

• Monitoring ensures optimal outcomes

Conclusion



Thank you for listening! 



Nutrition and 
Thyroid Health

April, 2026



Agenda
1. Thyroid: What is it?
2. Thyroid Diseases
3. Thyroid Metabolism and Hormones
4. Nutritional Micronutrients and their Role in Thyroid 

Function
5. Diet and Thyroid Health



Make a type specimen book unknown 
printer took a galley of type and 
scrambled it to make a type. 

First-Aid Kit

02.
Make a type specimen book unknown 
printer took a galley of type and 
scrambled it to make a type. 

Emergancy Blanket

03. Mini Bungee Cord

04. Flip Flops

Thyroid: What is it?

A small organ that sits around the trachea and 
is shaped like a butterfly

Responsible for stimulating many physiological 
processes throughout the body, but primarily 
those that relate to metabolism and energy.

• Increase fat breakdown
• Enhance muscle contraction
• Promote bone growth/development
• Elevate heart rate
• Impact specific nutrient digestion and absorption
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Thyroid: Common Thyroid Diseases

Thyroid Diseases

• Hashimoto's thyroiditis: autoimmune condition where 
the thyroid becomes less active/inactive 
(Hypothyroidism)

• Grave's disease: autoimmune condition where the 
thyroid becomes overactive (Hyperthyroidism)

• Goiter: results from Iodine deficiency
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Thyroid Metabolism and Hormones

Hypothalamus in the brain, signals Pituitary gland to release 
Thyroid Stimulating Hormone (TSH)

This controls the production of T4 and T3 which are specific 
thyroid hormones.
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Thyroid Metabolism and Hormones

Thyroid Stimulating Hormone (TSH): released by pituitary 
gland to stimulate production of T4 and T3

Thyroxine (T4): T4 released into the bloodstream, it can 
convert to T3.

Triiodothyronine (T3): "Active form", produced in lesser 
than T4, but it has a much greater effect on metabolism.

Calcitonin: This hormone helps regulate the amount of 
calcium in the blood.
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Thyroid Metabolism and Micronutrients

Hypothalamus
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Micronutrients and Thyroid Hormones
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Micronutrients and Thyroid Hormones: Iodine

Iodine

Necessary for synthesis of thyroid 
hormones T4 and T3

Transported inside the thyroid cells to be 
used towards the reactions

We use 7 Iodide ions to make 1 of each T4 
and T3
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Micronutrients and Thyroid Hormones: Iodine

Found in various content in soil and ground water 
depending on regional location

Food sources include:
• Seaweed 
• Cod, Haddock, Lobster, Oysters
• Milk, Greek Yogurt, Cheese
• Eggs
• Cranberries and Prunes
• Potatoes
• Iodized Salt

RDA: 150 mcg/day for adults
Pregnancy: 220 mcg/day
Lactation: 290 mcg/day
UL: 1100 mcg/day

-RDA (Recommended Dietary Allowance): Average intake needed to meet nutritional needs of 97-98% of population
-UL (Tolerable Upper Limit): Maximum amount of intake unlikely to cause adverse health effects
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Micronutrients and Thyroid Hormones: Iodine

Iodized Salt

Public health initiative in the early 1920s that added 
iodine to salt to prevent goiter

As of 2020, 124 countries mandate the iodization of 
salt, 21 leave it voluntary

GLOBAL ENDOCRINOLOGY: Global perspectives in endocrinology: coverage of iodized salt programs and iodine status in 2020 - PMC

https://pmc.ncbi.nlm.nih.gov/articles/PMC8240726/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240726/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8240726/
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Micronutrients and Thyroid Hormones: Iodine

Food Interactions --"Goitrogens"
Foods reduce the absorption of iodine 

Not concerning in healthy individuals, only those with autoimmune thyroid 
disease or iodine deficiency

Cruciferous vegetables 
Soy foods
Cassava Root
Strawberries
Peaches
Flax seeds
Red wine
Teas

FUN FACT: steaming/boiling can reduce goitrogenic effect by 30-65%. 
Fermenting can increase goitrogenic effects 
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Micronutrients and Thyroid Hormones: Iodine

Thyroid Disease Food-Medication Interactions

• Synthroid (Levothyroxine): Always take on empty stomach and wait at least 1 hour before eating food
• Soy foods, walnuts, flax seeds, and grapefruit
• Iron, calcium, magnesium supplements should be taken > 4hrs from medication

• Propylthiouracil (PTU): N/A

• Methimazole: N/A



Make a type specimen book unknown 
printer took a galley of type and 
scrambled it to make a type. 

First-Aid Kit

02.
Make a type specimen book unknown 
printer took a galley of type and 
scrambled it to make a type. 

Emergancy Blanket

03. Mini Bungee Cord

04. Flip Flops

Micronutrients and Thyroid Hormones: Selenium
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Micronutrients and Thyroid Hormones: Selenium
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Micronutrients and Thyroid Hormones: Selenium

Selenium and Thyroid Hormones

Acts as a cofactor for glutathione peroxidase 
(GPX) enzyme which support the increase in 
thyroid hormone production

Involved in conversion of T4 into T3
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Micronutrients and Thyroid Hormones: Selenium

Food sources include:
• Brazil nuts, walnuts, pumpkin seeds
• Sardines
• Haddock
• Chicken and beef
• Mushrooms
• Potatoes
• Eggs

RDA: 55 mcg/day for adults
Pregnancy: 60 mcg/day
Lactation: 70 mcg/day
UL: 400 mcg/day

-RDA (Recommended Dietary Allowance): Average intake needed to meet nutritional needs of 97-98% of population
-UL (Tolerable Upper Limit): Maximum amount of intake unlikely to cause adverse health effects
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Diet and Thyroid Health
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Diet and Thyroid Health: "Mediterranean Diet"

A plant forward "Mediterranean" diet has been shown to support 
improvement in thyroid disease

• Reduces inflammation
o Lower intake of saturated fat
o Increased intake of fiber to support positive gut bacteria
o Higher intake of antioxidant compounds and phytonutrients
o Increased intake of Omega-3 fatty acids

• Appropriate intake of iodine and selenium
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Diet and Thyroid Health: "Mediterranean Diet"

The "Mediterranean" diet includes:

• High amounts of (few times per day)
o Fruit
o Vegetables
o Whole Grains
o Beans/Legumes
o Nuts
o Olive Oil

• Moderate intake of (few times per week)
o Fish/Seafood
o Eggs
o Poultry
o Cultured dairy

• Low amounts of (few times per month)
o Sweets/Added Sugars
o Red meat
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Diet and Thyroid Health

Practical tips

• Have a small salad with breakfast and use olive oil
• Eat a serving of mixed nuts or seeds alongside fruit once per day
• Add whole grains like quinoa, farro, or rice onto salads 
• Add leafy greens into soups
• Eat fresh vegetables with bean dip
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