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LOW: Hypothyroid

N~ T3 A
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Thyroid Function Test Interpretation

Normal Normal Normal « None

High - Hyperthyroidism

« Subclinical hyperthyroidism
- T3 toxicosis

« Thyroiditis
« T4 ingestion
« Hyperthyroidism in the elderly or with comorbid iliness

« Euthyroid sick syndrome
- Central hypothyroidism

« Subclinical hypothyroidism
« Recovery from euthyroid sick syndrome

_' « Primary hypothyroidism
« TSH producing pituitary adenoma
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Risk factor

Female sex

lodine deficiency

lodine excess

Transition from
iodine deficiency
to sufficiency

Other
autoimmune
conditions

Geneticrisk
factors

Smoking

Alcohol

Selenium
deficiency

Drugs

Infections

Syndromic
conditions

Hypothyroidism
prm—

By

n/a

NA

Hyperthyroidism
+

NA

NA

NA

NA

Comment

Sex hormones and the skewed inactivation of the X chromosome are suspected
to be triggers for hypothyroidism and hyperthyroidism?®

Severe iodine deficiency can cause hypothyroidism and hyperthyroidism*’?

Excess iodine status can trigger hyperthyroidism, typically in elderly individuals
with long-standing thyroid nodules and hyperthyroidism?!’?

Transition from iodine deficiency to sufficiency was associated with an increase
in thyroperoxidase antibodies; one study reported an increase from 14.3% to
23.8%'*>. As a result, the incidence of overt hypothyroidism increased almost
20% from 38.3 per 100,000 per year at baseline to 47.2 per 100,000 per year'*®

One study reported that another autoimmune disease was present in almost
10% of patients with Graves disease and in 15% of patients with Hashimoto’s
thyroiditis, with rheumatoid arthritis being the most common'?

Both Graves disease and Hashimoto thyroiditis have genetic predispositions.
Genome-wide association data have identified regions associated with
thyroperoxidase antibody positivity!’! and thyroid disease’*'7?, Whole-genome
sequencing might reveal novel insights’®®

Current smoking increases the odds of Graves hyperthyroidism almost twofold
and increases the risk of Graves ophthalmopathy almost eightfold'’”?. Smokers
also have a slower response during antithyroid drug treatment!’*. Smoking
might protect against hypothyroidism as smokers have a 30—45% reduction

in the odds of being thyroperoxidase antibody positive'’*!'’®. Current smokers
had a 50% lower prevalence of subclinical hypothyroidism and a 40% lower
prevalence of overt hypothyroidism than non-smokers'’’

Moderate alcohol intake might be associated with a reduced risk of
hypothyroidism*’®

One study reported that patients with newly diagnosed Graves disease and
hypothyroidism had lower selenium levels than the normal population. This
finding was most pronounced in patients with Graves disease'®

Examples of drugs that can cause hyperthyroidism and hypothyroidism include
amiodarone?’, lithium?? and IFN-y

Infectious agents have been associated with both autoimmune diseases and
Graves disease!’®. The most well studied is Yersinia enterocolitica, although
retroviruses have also been identified as a possible cause!®'’?

Almost 25% of patients in a large registry of patients with Down syndrome
had thyroid disease, the most common being primary hypothyroidism?®. The
prevalence of hypothyroidism in Turner syndrome is approximately 13%'7%,
but the incidence increases substantially by the third decade of life



{ Environmental factors that affect thyroid function }
Lifestyle factors Pollutants
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RISK FACTORS FOR DEVELOPING
HASHIMOTO’'S DISEASE
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can be a high a higher risk in the body can most common
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e Amiodarone, a heart medication
e Interferon alpha, a cancer medication
e |lithium, a bipolar disorder medication

* Interleukin-2, a kidney cancer medication
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Less commonly, hypothyroidism is caused by too much or too little iodine in

the diet or by abnormalities of the pituitary gland.
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Signs and symptoms of

Hypothyroidism

Psychological General
- Poor memory and - Fatigue
concentration - Feeling cold
- Poor hearing ‘\:Voz'?::)g:g:ew'th
Pharynx - Hair loss
- Hoarseness Lungs
- Shortness of breath
Hoar - Pleural effusion
- Slow pulse rate
- Pericardial effusion ~ Skin
- Paresthesia
- Myxedema

Muscular
- Delayed reflex
relaxation

Intestines
- Constipation
- Ascites

Extremities

- Coldness

- Carpal tunnel
syndrome

Reproductive
system
- Menorrhagia
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However, several studies had indicated that starvation could cause hypothyroidism. It was shown that during long

term energy withdrawal, and cause

a hypothyroid state in pigeons. It was possible that decreased staple intake might , thus provoke

the development of hypothyroidism.
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thyroidpatients.ca

lodine deficiency Todine excess

Serum TSH Serum TSH
Free T4 — - - Free T4 — - -
Free T3 — — Free T3 —— —

/ Reference range

Mild Moderate Severe

Time —
Increasing lodine deficiency —

Figure 5.4 Thyroid function tests in iodine excess TSH, thyroid

5.2 Thyroid t jency. TSH, ; : . - :
¥ gure Sction: deeis:l:lodne; icency. 15 stimulating hormone; T4, thyroxine; T3, triiodothyronine.

thyroid-stimulating hormone; T4, thyroxine; T3, triodothyronine.

Dayan, C. M., & Panicker, V. (2009). Interpretation of Thyroid Function Tests and Their Relationship to lodine Nutrition-Chapter 5:Changes in TSH, Free T4, and Free T3 Resulting from lodine
Deficiency and lodine Excess. In Comprehensive Handbook of lodine (pp. 47-54). Elsevier Inc.
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Dietary intake .

temale 60 pg per day
RDA 55 pg per day
¥ N v
) Low Optimal High
Selenium status Serum selenium=125 pg/l
Toenail selenium=0.74 pg/g
p High Low High
T Keshan and Kashin-Beck Oxidative stress * Alopecia
disease | 4 Viral virulence * Dermatitis
T Thyroid autoimmune diease 4 TZDM risk » Selenosis
Disease risk - T Mortality 4 Cancer risk T Skin cancer risk
T Viral virulence J Cognitive decline T Prostate cancer risk
4 Immune function T Fertility and/or reproduction T Mortality
4 Fertility and/or reproduction T120M
T Cognitive decline
* T Prostate cancer risk

Don't supplement!

Recommendation { m Don't supplement!
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Goitrogen

Foods

Cassava, lima beans, linseed, sorghum, sweet
potato

Cruciferous vegetables: cabbage, kale,
cauliflower, broccoli, turnips, rapeseed

Soy, millet

Nutrients

Selenium deficiency

Iron deficiency

Vitamin A deficiency

L (395195

Mechanism

Contain cyanogenic glucosides; they are metabolized to thiocyanates
that compete with iodine for thyroidal uptake

Contains glucosinolates; metabolites compete with iodine for
thyroidal uptake

Flavonoids impair thyroid peroxidase activity

Accumulated peroxides may damage the thyroid, and deiodinase
deficiency impairs thyroid hormone synthesis

Reduces heme-dependent thyroperoxidase activity in the thyroid and
may blunt the efficacy of iodine prophylaxis

Increases TSH stimulation and goiter through decreased vitamin
A-mediated suppression of the pituitary TSH3 gene
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Factors that inhibit proper
production of thyroid hormones

® Stress
e |nfection, trauma, radiation
* Medications

Nutrients that contribute to
proper production of thyroid
hormones

* lron, iodine,
tyrosine, zincg, selenium,
vitamin E, B2, B3, B6,C, D

e Fluoride (antagonist to iodine)

* Toxins: pesticides, mercury,
cadmium, lead

Autoimmune disease: Celiac

Factors that increase
conversion of T4 to RT3

e Stress

Factors that increase
conversion of T4to T3

e Selenium
e 7inc

* Trauma
* Low-calorie diet
* [Inflammation

* Toxins
* |nfections
* Liver/kidney

dysfunction
Medications

Factors that improve cellular
sensitivity to thyroid hormones
* Vitamin A
* Exercise

* Zinc
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Risk factor

Female sex

lodine deficiency

lodine excess

Transition from
iodine deficiency
to sufficiency

Other
autoimmune
conditions

Geneticrisk
factors

Smoking

Alcohol

Selenium
deficiency

Drugs

Infections

Syndromic
conditions

Hypothyroidism

By

n/a

NA

Hyperthyroidism

r
Y

NA

NA

NA

NA

Comment

Sex hormones and the skewed inactivation of the X chromosome are suspected
to be triggers for hypothyroidism and hyperthyroidism?®

Severe iodine deficiency can cause hypothyroidism and hyperthyroidism*’?

Excess iodine status can trigger hyperthyroidism, typically in elderly individuals
with long-standing thyroid nodules and hyperthyroidism?!’?

Transition from iodine deficiency to sufficiency was associated with an increase
in thyroperoxidase antibodies; one study reported an increase from 14.3% to
23.8%'*>. As a result, the incidence of overt hypothyroidism increased almost
20% from 38.3 per 100,000 per year at baseline to 47.2 per 100,000 per year'*®

One study reported that another autoimmune disease was present in almost
10% of patients with Graves disease and in 15% of patients with Hashimoto’s
thyroiditis, with rheumatoid arthritis being the most common'?

Both Graves disease and Hashimoto thyroiditis have genetic predispositions.
Genome-wide association data have identified regions associated with
thyroperoxidase antibody positivity!’! and thyroid disease’*'7?, Whole-genome
sequencing might reveal novel insights’®®

Current smoking increases the odds of Graves hyperthyroidism almost twofold
and increases the risk of Graves ophthalmopathy almost eightfold'’”?. Smokers
also have a slower response during antithyroid drug treatment!’*. Smoking
might protect against hypothyroidism as smokers have a 30—45% reduction

in the odds of being thyroperoxidase antibody positive'’*!'’®. Current smokers
had a 50% lower prevalence of subclinical hypothyroidism and a 40% lower
prevalence of overt hypothyroidism than non-smokers'’’

Moderate alcohol intake might be associated with a reduced risk of
hypothyroidism*’®

One study reported that patients with newly diagnosed Graves disease and
hypothyroidism had lower selenium levels than the normal population. This
finding was most pronounced in patients with Graves disease'®

Examples of drugs that can cause hyperthyroidism and hypothyroidism include
amiodarone?’, lithium?? and IFN-y

Infectious agents have been associated with both autoimmune diseases and
Graves disease!’®. The most well studied is Yersinia enterocolitica, although
retroviruses have also been identified as a possible cause!®'’?

Almost 25% of patients in a large registry of patients with Down syndrome
had thyroid disease, the most common being primary hypothyroidism??. The
prevalence of hypothyroidism in Turner syndrome is approximately 13%'7%,
but the incidence increases substantially by the third decade of life
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Symptoms of Graves’ Disease

Graves’ disease is the most common cause of
hyperthyroidism, which causes the following symptoms:

Rapid heartbeat Increased Weight
(palpitations). appetite. loss.
-
Feeling shaky Diarrhea and /or more
and /or nervous. frequent bowel movements.
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Symptoms of Hyperthyroidism

FATIGUE OR
MUSCLE WEAKNESS

PROBLEMS SLEEPING

IRREGULAR HEARTBEAT

RAPID HEARTBEAT

UNINTENTIONAL
WEIGHT LOSS

NERVOUSNESS
OR IRRITABILITY

INCREASED SENSITIVITY
TO HEAT

MOOD SWINGS

HAND TREMORS

DIARRHEA OR MORE
FREQUENT BOWEL
MOVEMENTS

=

EXCESSIVE SWEATING

MUSCLE TWITCHING

BRITTLE NAILS

REDNESS IN THE
PALMS

BULGING EYES

CHANGES IN THE
MENSTRUAL CYCLE

INCREASED HAIR LOSS

SKIN THINNING

GOITER

IRREGULAR
MENSTRUATION

eMediH"7Ith




Hypothyroidism

Hyperthyroidism

Dry hair Hair loss
A,
&7 - Bulging . c»
Puffy face L b
Cold N Heat
intolerance Goiter Goiter intolerance

Slow
heartbeat

Weight gain

Rapid
heartbeat

| Weight loss

Diarrhea

Constipation

Possible infertility and an
increased risk of miscarriage.
Irregular menstrual cycles

Menstrual periods may
occur less often, or
with longer cycles

(o)}
N
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Dietary Tips for Hyperthyroidism
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FBS: 481 mg/dl H ESR 1st hour: 20 mm/h VBG

Urine ketone: Negative WBC: 8.6 10*3/uLL BB:41.4

PTH<3 pg/ml HGB: 9.2 g/dI L PH: 7.44 H
T3>9 ng/ml BUN: 19 mg/dl PCO2:30.3 mmHg L
T4>24 ng/dl Cr: 0.8 mg/dl PO2:50.1 mmHg H
TSH<0.004 nIU/d1 L HCO3: 20.3 mEg/L L
Serum Iron: 58 pmol/L BEecf: -3.8

Iron binding capacity: 244 pmol/L BE: -3.4

CRP: 1 mg/L O2 Set: 86.9%
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:63)3| Mbm

Body weight :56 kg & height : 159 cm BMI: 22.22 kg/m?

Total energy expenditure: (56*0.95*24)*1.2*1.1= 1685 kcal

S 0 550 GBS YAee Joboo jlos gl 5 g5p5 <l g il olo 90 (b )0 (59 ol 4 a2 LTy e 555
* CHO: 1800x50%=900+4=225 gram
*  PRO: 1800x18%=324+4=81 gram

*  FAT : 1800x32%=576+9=64 gram
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