Hypothyroidism

4 "‘
89

Dr. Soubhi Bahna

Endocrinologist
4/15/2026



Introductiorto Thyroid Disease

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

Anatomy of the Thyrold and Parathyrold Glands

* |t plays a crucial role In
> regulating metabolism
> temperature
> weight .. | R4t
> energy level %5, & Th,.q.ulm{h:mm
> heart rate and CV system X3 R
> Gl 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 (o]0
much ortoolittle hormone.

* Common types include:
> Hypothyroidism  (underactive thyroid) = too little hormone
> Hyperthyroidism  (overactive thyroid) = too much hormone



Thyroid Hormone Regulation

Hypothalamus (TRH) Vit s k * i\a "

Pituitary gland (TSH)
Thyroid gland (T4 + T3)
Negative feedback :High T3/ T4 levels reduce TRHand TSHrelease to maintain
thyroild hormonalbalance

T4 1s considered as pre-hormone (or pro-hormone) that mustbe converted to
T3 (active hormone),by enzymes known as deiodmases (e.g., liver,kidneys,
heart,muscle and otherperipheraltissues ..)



Primary hypothyroidism

The problem is within the thyroid’'s ability to produce thyroid hormones
In an efficient manner, causing several signs and symptoms affecting
multiple organs

2" most common endocrine disease after DM

Prevalence: 3.8 -4.6%

Women > Men (6 - 10 times more common)

Levothyroxine is the 15t recommended treatment per ATA Guidelines

Levothyroxine is the 3 " most prescribed medication



Causes of Hypothyroidism

« Autoimmune: * Drugs:
> Hashimoto's thyroiditis (most common) > Amiodarone
> atrophic thyroiditis > Lithium
> Antithyroid drugs
* |atrogenic: > interferon - «
> | 131 (RAIA) therapy
> Thyroidectomy  Congenital(veryrare):
> Radiation therapy of the neck >absent orectopic thyroid

>Dyshormonogenesis
* Infiltration: amyloidosis, sarcoidosis, >TSH-Rmutation

hemochromatosis, scleroderma, Riedel's
thyroiditis * Jodmme deficiency



Hashimoto's Disease

The condition is also known as Hashimoto's thyoiditis,chornic lym phocytic
thyroiditis,or autoimmune thyroiditis.

It snamed after Dr. Hashimoto,a Japanese surgeon and medicalresearcher,
who first described the condition in 19 12

United States & Europe:
* Roughly R-15%ofadults are TPO antibody positive
* Higherrates in women (up to 20-25%m some groups)

* Not everyone with +TPO antibodies develops hypothyroidism Hakaru Hashimoto
* Only about2—-4%peryear of TPO-positive mdividuals progress to overt
hypothyroidism



Risk Patterns

The presence of TPO positive antibody is more common in:

* Women >Men
* Olderadults
* People with otherautoimmune diseases (e.g.,type 1DM,cehiac disease)

* First-degree relatives of patients with autoimmune thyroid disease



S & S of Hypothyroidism?

> Unintended weight gain

Major symptoms and signs of hypothyroidism

> Fatigue and lethargy

Slowing of metabolic Fatigue and Slow movement and
> MUSCle Weakness IIII‘DEI'E'SEE'S weakness slow speech
. . Cold intolerance Delayed relaxation of
> COnStlpatlon £ ——— tendon reflexes
exertion Bradycardia

Weight gan Carotenemia

> Cold intolerance Coariiive

dysfunction

- Mental retardation
> Dry skin phorical cotardation
- Constipation
> Halr |OSS Growth failure

Accumulation of matrix | Dry skin Coarse skin

> S'Owed hea rt rate substances Hoarseness Puffy facies and loss of

Edema E'y'e.brnf.r.rs
Periorbital edema

> Brain fog, difficulty concentration i imrowaliit s

tongue
> Memory ISSUGS Decreased hearing | Diastolic hypertension
D Myalgia and Pleural and pericardial
> paresthesia effusions
e p ressed m OOd Depression Ascites

Menorrhagia Galactorrhea

> DlgeStlve ISSUG Arthralgia

Pubertal delay

> Irregular menstrual cycle (female)



Diagnosis

Elevated TSH

Low free T4

Clinical symptoms (fatigue,
unintended weight gain, cold
Intolerance, constipation, dry skin,

brain fog ... )




Treatment Overview

 Hormone replacement therapy

* First-line: Levothyroxine

* |ndividualized dosing (weight - based)

» Lifelong treatment in almost all cases



Levothyroxine

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



Starting LT4 dose

Start with individualized dose

L T4 is weight - based medication

Adjust gradually based on both
clinical picture and biochemical levels

(blood test results)

Elderly patients — always lowerdoses

Heart disease (A-fib,cardiac

arrhythmia) — use caution,low dose

Starting dose of LT4

Table 3 Suggested starting dose of levothyroxine for primary

hypothyroidism in different clinical situations

Normal otherwise well patients |.6 l1g/kg body weight/day
2.0-2.4 |g/kg body weight/day
25-50 |1g/day

12,5-25 pig/day

Pregnant patients
Elderly patients

Patients with 1schemic heart disease

Pregnancy — Increased dose usually 25-30%



Drug Interactions

Thyroid medications absorption affected by:
* Calcium
* Iron
* lTodme (kelp supplement)
* Antacids
 Caffeme
* Food (LI4 mustbe taken on empty stomach)

Seizure medications mcrease ['I4 clearance

Patient education is essential

Table 2 Substances that interact with levothyroxine

Drugs and supplements that decrease the effect
of levothyroxine
Reduced levothyroxine absorption
Iron
Calcium carbonate
C holestyramine
Aluminum
Cimetdine
sucralfate
lodine (Includes kelp tablets)
Selenium
Magnesium
Zinc
Soya
Fiber
Caffeine
Antacids
Increased levothyroxine clearance
Phenytoin
Carbamazepine
Phenobarbital
Rifampicin
Increased levothyroxine binding
Estrogen hormone replacement therapy

Drugs affected by levothyroxine
Drug effect enhanced by levothyroxine
Warfarin




Monitoring thyroid function

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 mlU/L for most adults

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

Semi - annual to annual monitoring if stable



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



Synthetic Liothyronine (T3)

« 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)



Combination (T4 + T3) Therapy

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-approved,although itis regulated foruse

Used m selected patients



Future Perspectives

* |mproved 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



Conclusion

Hypothyroidism is a common and treatable disease
Accurate diagnosis is essential
Levothyroxine is the standard therapy per ATA Guidelines

Monitoring ensures optimal outcomes



Thank you for listening!
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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
o

Thyroid Diseases

e 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 lodine deficiency




Thyroid Metabolism and Hormones
o

Hypothalamus
Pituitary Gland

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

ierior lobe

thyroid hormones.
Hyperthyroidism

Hypothyrosdism

This controls the production of T4 and T3 which are specific P T [il l v




Thyroid Metabolism and Hormones
o

Hypothalamus
Thyroid Stimulating Hormone (TSH): released by pituitary Pituitary Gland
gland to stimulate production of T4 and T3 0
Anterior labe
Thyroxine (T4): T4 released into the bloodstream, it can I - R
convert to T3.

T'rs;H l
Y Y
Triiodothyronine (T3): "Active form", produced in lesser

than T4, but it has a much greater effect on metabolism. Hypothyroidism Hyperthyroidism

Calcitonin: This hormone helps regulate the amount of : "|' . |-|
calcium in the blood. vL

Thyroid
gland




Thyroid Metabolism and Micronutrients
o

~ Hypothalamus
Nutrition ;
(e | |
- Goitrogens
TRH \.
' ™
T~ / Endocrine
_ Disruptors
> Thyroid - =
Hormone Stress
P l Synthesis . » J
Omega-3 / . \
Fatty Acids Thyroid il
% o Hormone i Oxidative
Synthesis | Stress
v
Immune ; ;
Modulation [ Autoimmunity ]




Micronutrients and Thyroid Hormones
)
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Micronutrients and Thyroid Hormones: lodine
o

lodine

Necessary for synthesis of thyroid
hormones T4 and T3

Transported inside the thyroid cells to be
used towards the reactions

We use 7 lodide ions to make 1 of each T4
and T3




Micronutrients and Thyroid Hormones: lodine
o

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

* lodized 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




Micronutrients and Thyroid Hormones: lodine
o

lodized 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

lodine intake

Insufficient” Adequate® Excessives

Hational data® n rﬁl n
Sub-national data®

No data?

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/

Micronutrients and Thyroid Hormones: lodine

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

Goitrogen-Rich Foods That May

s
¥ *  broccoli
SN

-~ 3

.

cauliflower

strawberries &

kale

e —

Affect Thyroid Function .

mustard
*

peaches

i @& 5  teas
& &
é‘? peanuts
A2
red wine -
soy products - . |




Micronutrients and Thyroid Hormones: lodine
o

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

* lron, calcium, magnesium supplements should be taken > 4hrs from medication

* Propylthiouracil (PTU): N/A

 Methimazole: N/A




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




Micronutrients and Thyroid Hormones: Selenium
)

Selenium and Thyroid Hormones TR -

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

T peripheral TH conversion

Involved in conversion of T4 into T3

ncrease




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




Diet and Thyroid Health




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




Diet and Thyroid Health: "Mediterranean Diet"
)

The "Mediterranean" diet includes: »

monthly or meats

small amounts ‘ sweets

* High amounts of (few times per day)
o Fruit

Vegetables

Whole Grains

Beans/Legumes

Nuts

Olive Oil

O O O O O

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

* Low amounts of (few times per month)
o Sweets/Added Sugars
o Red meat Daily physical activity and regular hydration



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



Schedule an appointment with
one of South Bay’s Best
Registered Dietitian
Nutritionists (RDNs) or enroll
in one of our classes TODAY!

[ hank You/

i Call (310) 891-6707 for more information

www.torrancememorial.org/nutrition
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