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*Anti-H.pylori-IgM (96) *Progesterone (96) ANA (96)
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ANA (96) *Free Testosterone CCP (96)
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POCT Immunoassay System
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4 individual test channels
Rapid whole blood test
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> Anti fungus optics

Plan superior imaging
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> Ergonomic and compact design for user convenience
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Hypothalamus-Pituitary-Thyroid (HPT) Axis
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What is Hypothyroidism?

Definition:

* Hypothyroidism is traditionally defined as deficient thyroidal production of thyroid hormone.
* Hypothyroidism can be defined by

* a decrease in thyroid hormone production and/or

* by an impaired action of thyroid hormones on target tissues.

Classification:
* Primary Hypo.
 Central Hypo.
« Secondary H.
 Tertiary H.
 Peripheral (extrathyroidal) Hypo.
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Etiology of Hypothyroidism

Aetiology
- —>
Primary Secondary Tertiary
(90%) (<10%) (Rare)
Thyroid Tissue Dysfunction of Dysfunction
Loss or Atrophy Pituitary Gland of
A Hypothalamus

Autoimmune[Hashimoto's Surgery

Thyroiditis]

Post Surgery

Post Irradiation
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Causes of Hypothyroidism

Primary Hypothyroidism

Acquired

Hashimoto thyroiditis

lodine deficiency (endemic goiter)

Drugs blocking synthesis or release of T, (e.q., lithium, ethionamide,
sulfonamides, iodide)

Goitrogens in foodstuffs or as endemic substances or pollutants

Cytokines (interferon-tt, interleukin 2)

Thyroid infiltration (amyloidosis, hemochromatosis, sarcoidosis, Riedel
struma, cystinosis, sclerodermay

Postablative thyroiditis due to *'l, surgery, or therapeutic irradiation for
nonthyroidal malignancy

Congenital

lodide transport or utilization defect (NIS or pendrin mutations)
lodotyrosine dehalogenase deficiency

Organification disorders (TPO deficiency or dysfunction)

Defects in thyroglobulin synthesis or processing

Thyroid agenesis or dysplasia

TSH receptor® defects

Thyroidal G, protein abnormalities (pseudohypoparathyroidism type 1a)
|diopathic TSH unresponsiveneass

Transient (Post-thyroiditis) Hypothyroidism

Following painless (including postpartum thyroiditis) or painful

subacute thyroiditis

12/114
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Causes of Hypothyroidism (cont,

Consumptive Hypothyroidism

Rapid destruction of thyroid hormone due to D3 expression in large
hemangiomas or hemangioendotheliomas

Defects of Thyroxine to Triiodothyronine Conversion

Selenocysteine insertion sequence—binding protein 2 (SECISBP-2)
defect

Drug-Induced Thyroid Destruction
Tyrosine kinase inhibitar (sunitinib)

Central Hypothyroidism

Acquired

Pituitary origin (secondary)
Hypothalamic disorders (tertiary)
Eexarotene (retincid X receptor agonist)
Dopamine or severe illness

Congenital
TSH deficiency or structural abnormality
TSH receptor defect

Resistance to Thyroid Hormone

Generalized
“Pituitary” dominant

NIS, sodium-iodide symporter; TPO, thyroid peroxidase; TSH, thyroidstimulating hormone (thyrotropin). 13/114



Risk Factors for Hypothyroidism

History
Age >60 years
Hyperthyroidism
Other autoimmune disease
Addison’s disease
Pernicious anemia
Diabetes mellitus (type 1)
Subacute thyroiditis (overt or silent)
Head/neck cancer (treated)
Family member with thyroid disease
Medication use
Lithium carbonate
Amiodarone
[odine (any form)
Routine tests (if previously done)
Hypercholesterolemia
Thyroid tests (if previously done)
Slightly raised serum TSH concentration
Abnormal anti-TPO antibodies
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Grades of Hypothyroidism

Grade 1 Subclinical hypothyroidism TSH +
Grade 2 Mild hypothyroidism TSH +
Grade 3 Overt hypothyroidism TSH +

FTAN T3 N(+)
FT4- (T3 N
FT4- [T3-

+, above upper normal limit; N, within normal reference range; -, below lower normal limit.
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TFTs in Progressive Hypothyroidism
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Grades of Primary
Hypothyroidism

Individual and median values of thyroid function tests
in patients with various grades of hypothyroidism.

(Wiersinga, 2010).

TSH mU/L

FT, pmol/L

T, nmol/L
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Prevalence of Thyroid Disorders

® Euthyroidism
¥ Hypothroidism

Subclinical Hypothyroidism
® Hyperthyroidism

M Subclinical Hyperthyroidism
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Epidemiology of anti-thyroid Ab+ hypothyroidism in the

Whickham su rvey (#2779 adults for 20 years)

Women % Men % Ratio
Prevalence Tg antibodies 3 0.9 3.3
TPO antibodies 10.3 2.7 3.8
Subclinical hypothyroidism 7.5 2.8 2.7
Hypothyroidism 1.8 0.1 18
Incidence Hypothyroidism 0.41/y 0.06/y 6.8

* Tunbridge WMG, Evered DC, Hall R, et al.. The spectrum of thyroid disease in the community: the Whickham Survey. Clin Endocrino/
1977 7: 481-493.

* Vanderpump MPJ, Tunbridge WMG, French JM, et al.: The incidence of thyroid disorders in the community: a twenty-year follow-up of

the Whickham Survey. Clin Endocrinol 1995, 43: 55-68.
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-1F Antibody positive

Logit probability of hypothyroidism

(fitted model)
=2}

Observed data
=3 {smoothed)
-k Antibody negative

{fitted model)
-5 ) 1 A B L J
0.2 05 1 2 5 10 20 50

TSH (mU/1)

Logit probability (log odds) for the development of hypothyroidism as a function of TSH values at first survey during a
20-year follow-up of 912 women in the Whickham
http://mwww.thyroidmanager.org/chapter/adult-hypothyroidism/
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Prevalence of Hypothyroidism in Patients with Dyslipidemia:

Tehran Thyroid Study (TTS)
(Endocrine Care, 2014, F. Azizi et.al.)

Variables Total (n=4794) With dyslipidemia
(n=2315)
Age (years) 38.4+13.8 3g1+£13.2""
Cender
Men 2010 (41.9) 694 (30)**
Women 2784 (58.1) 1621(70)**
TC (mg/dI) 197.9:43.1 204.1:48.4*"
TG (mg/dl) 127 (87-185) 130 (90-192)**
HDL-C (mg/dl) 41.9£11.0 41.3£9.1*"
LDL-C (mg/dI) 126.6£35.9 132.8£38.9*"
TSH (mU/l) 1.7(1.1-2.8) 1.9(1.2-3.2)**
FT4 (ng/dl) 1.240.2 1.140.2%"
TPOAB (+) " (mU/I), n (%) 602 (12.6) 348 (15.0)""
Thyroid status
Euthyroid, n (%) 4425 (92.4) 2083 (90.0)*"
Overt hypothyroidism, n { %) 93 (2.1) 69 (3.0)""
Subclinical hypothyroidism, n (%) 266 (5.5) 163(7.0)*"

All values represent mean£SD except for TSH and TG that are shown in median and IQR

Without dyslipidemia
(n=2445)
37.2+14.2

1191 (48.8)
1254 (51.2)
191.3+35.6
123 (85-178)
42.6+12.5
120.8+31.6
1.5(1.0-2.4)
1.2£0.2

252 (10.3)

2315 (94.7)

29 (1.2)
101 (4.1)
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Clinical Manifestations
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Clinical Anatomy of Thyroid

Thyroid
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https://geekymedics.com/thyroid-status-examination/ 26/114



Clinical Exam of Thyroid
(Finger Tips)
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Due to:

1.Decreased Metabolic Rate

2.Matrix Protein Accumulation

3.0ther Manifestations

A NEW LOOK AT HYPOTHYROIDISM, Drahomira Springer, Intech, 2012
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Clinical Manifestations of Hypothyroidism

* SYMPTOMS & SIGNS

* Fatigue and weakness
* Cold intolerance
* Dyspnea on exertion

* Weight gain
Decreased m
Meta bolic Rate * Mental retardation (infant)

¢ Constipation

* Growth failure
» Bradycardia

* Delayed Speech :
* Delayed relaxation of tendon reflexes

29/114



Clinical Manifestations of Hypothyroidism

* SYMPTOMS & SIGNS
* Dry skin
* Hoarseness

Matrix Protein [ey=nes
Accumulation * Coarse skin

» Puffy facies and loss of eyebrows
* Periorbital edema
* Enlargement of the tongue
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Clinical Manifestations of Hypothyroidism

*Decreased hearing
*Myalgia and paresthesia
*Depression

*Menorrhagia
Othe r *Arthralgia
- : *Pubertal delay
M an Ife Sta t' ons *Diastolic hypertension
*Pleural and pericardial effusions

*Ascites
eGalactorrhea

¥

- ®
\ Hiprc: v ‘ Lifotronic
O'o)-’ Ul‘“" HS’"’ Automated Electro-chemiluminescence

(2 Vo) AAV. Y 0. il Immunoassay System Immunoassay (ECLIA) System

Magniis

Clinical & Research
Microscopes



General
* Lethargy, Somnolence
«  Weight gain, Goiter
+ Cold Intolerance

Gastro-intestinal

* Decreased Gl motility
 Constipation, lleus,

« Ascites
Cardiovascular

+  Bradycardia, Angina Nervous System

 CHF, Pericardial Effusion * Carpel tunnel syndrome

* Hyperlipidemia, Xanthelsma
* Decreased ventricular contractility
* Increased diastolic blood pressure

Hematological

 Iron def. Anemia,
«  Normocytic /chromic Anemia

Deafness, Hoarseness
Cerebellar ataxia
Delayed DTR, Myotonia
Depression, Psychosis
Decreased concentration
Memory Loss

General lack of interest
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Multi system effects - Hypothyroidism

Musculoskeletal

. Muscle stiffness Reproductive system

« Cramps, pain, weakness, myalgia * Arrest of pubertal development
* Carpel tunnel syndrome  Reduced growth velocity
» Delayed DTR, Myotonia » Menorrhagia, Amenorrhea
Slow muscle-stretch reflexes, *  Anovulation, Infertility
* Muscle enlargement, * Impotence, Inc. Prolactin
* Muscle atrophy

Renal Hepatic

*  Fluid retention and edema
 Decreased glomerular filtration
 High Urea & Creatinine

e Increased LDL/TC
« Elevated LDL + triglycerides

Dermatological

* Dry, course (flaky) skin and hair

* Alopecia

* Loss of scalp hair and / or lateral eyebrow hair
«  Myxoedema,

« Vitiligo, Carotenemia, Xanthomata

« Malar flushes
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Clinical
Manifestations of
Hypothyroidism

Hypothyroidism, Layal Chaker, Antonio C
Bianco, Jacqueline Jonklaas, Robin P
Peeters , Lancet, 2017

Presentation

Signs and implications

General
metabalism

Cardicvascular

Meurosensory

Meurological and
psychiatric

Gastrointestinal

Endocrinalogical

Musculoskelztal

Haemostasis and
haematological

Weight gain, cold
intolerance, fatigue

Fatigue on exertion,
shortness of hreath

Hoarseness of vaoice,
decreased taste, vision,
or hearing

Impaired memory,
paresthesia, mood
impairment

Constipation

Infertility and subfertility,
menstrual disturbance,
galactorrhoea

Muscle weakness, muscle
cramps, arthralgia

Bleeding, fatigue

Skin and hair Dry skin, hair loss
Bectroltes and  Deterioration of kidney
kidney function  function

*Uncommean presentation.

Increase in body-mass index, low metabolic rate,
myxedema®, hypothermia*

Dyslipidaemia, bradycardia, hypertension, endothelial
dysfunction or increased intima-media thickness*,
diastolic dysfunction®, pericardial effusion®,
hyperhomocgysteinemia®, electrocardiogram changes®

Neuropathy, cochlear dysfunction, decreased olfactory
and gustatory sensitivity

Impaired cognitive function, delayed relacation of
tendon reflexes, depression®, dementia®, ataxia®,
Carpal tunnel syndrome and other nerve entrapment
syndromes*, myxedema coma*

Reduced oesophageal maotility, non-alcoholic fatty liver
disease®, ascites (very rare)

Goiter, glucose metabalism dysreqgulation, infertility,
secual dysfunction, increased prolactin, pituitary

hyperplasia®
Creatine phosphaokinase elevation, Hoffman's

syndrome®, osteoporotic fracture® {most probably
caused by overtreatment)

Mild anaemia, acquired von Willebrand disease®,
decreased protein C and 5%, increased red cell
distribution width*, increased mean platelet volume*

Coarse skin, loss of lateral eyebrows*, yellow palms of
the hand*, alopecia areata®

Decreased estimated glomerular filtration rate,
hyponatraemia®

Table 1: Clinical presentation and implications of hypothyroidism




Clinical Manifestations of | Hypothyroidism (Underactiva) % Cases

Hypothyroidism Weaknass
Ory or coarse skin
Fatgue
Slow speech
Sweling of ayelids
Cold intolarance

signs and symptoms Thick onguss

not always conclusive Slow movemenis
Swelling of face
Mamaory impsment
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Clinical Manifestations of Hypothyroidism

COMMON SIGNS AND SYMPTOMS IN HYPOTHYROIDISM IN CENTRAL PART OF IRAN (Shahrood).
Dr. Ali Jabbari et al. Pak J Med Sci 2008 Vol. 24 No. 1

Table-I: Most common Symptoms of Table-II: Most common Signs of
hypothyroidism in cases referred to hypothyroidism in cases referred
health services in Shahrood to health services in Shahrood city
N %o N Yo
Cold intolerance 45 95 Pallor 40 80
Weight gain 42 84 Hyporeflexia 30 60
Menorrhagia 39 92.85% Loss of scalp hair 15 30
Muscle /joint 38 76 Goiter 10 20
patn o v:reakness Bradycardia 8 16
Constipation 38 Tﬁ ) Hypothermia 6 10
I\:’IE‘HSTI’II&! 3 83.3 Loss of axillary & 3 6
irregularity . o
Loss of energy 35 70 public hair
Dry skin & hair 32 64 Decreased 2 4
Palpitation 32 64 sweating
Inability to 10 20 Abdominal 2 4
concentration distension
Depression 8 16 Macroglossia 2 +
Vocal cord 2 4 Myxedema ' 2
dysfunction Dependent 1 2
Drowsiness 1 2 edema

* Percentages are calculated between females.
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Clinical Manifestations of Hypothyroidism

Table 2 :
Current Symptoms of Hypothyroidism CK0|
i I
Table 2. Current Symptormns of Hypolthyroidism I
Hypothyroid with Euthyroid with Likelihood Rotio I
Symplom Symptoms, T Symploms, % (95% Confidence Interval)
Hoirse volie* 17 | L2 (1.7, 10.6] I
Deep violoe L6 5 2.111.0, 4.6 I
Dy skt 71 R 1.3 (5.1, 1.6] |
Coarse halr L} 4 0.7 (00,3, 1.5
Cold sensitve Bl 40 1.3 [0.9. 1.7] I
Tirexd ity 3 1.4 (0.9, 2.00 |
Pully eyes 27 17 1.8 (1.0, 2.7) |
:'-']LI!-I'||'I'I':I.IJI|I'-r 34 15 2211.4. 3.7
Weak muscles 21 21 1O 0.6, 1.7) I
Constipated L7 10y 1.6 (0.8, 3.3 |
Depressed 16 12 1.4 0.7, 2.71
Slow thinking 15 i} 1.8 (0.9, 3.5 I
Posor arenwory 15 |G 1.1 (0.6, 2.00 |
Math diificualty 15 I 1 14 [0.7. 2.8} |
Trreg@ular menses 3 240 1.O105 2.0
[Heavy menses 36 25 ] .2 [T, 2.3 I
Indtcates slatisticool signdfionnee. I
|

37/114



Clinical Manifestations of Hypothyroidism

Cause

Hashimoto's thyroiditis
Drug-induced*
Dyshormonogenesis
Radiation, *'1, x-ray,

thyroidectomy

Congenital (cretinism)

Secondary (TSH deficit)

Pathogenesis

Autoimmune destruction of thyroid

Blocked hormone formation?

Impaired synthesis of T4 due to

enzyme deficiency

Destruction or removal of gland

Athyreosis or ectopic thyroid, iodine
deficiency; TSH receptor-blocking

antibodies

Pituitary or hypothalamic disease

Goiter

Present
early, absent
later

Present

Present

Absent

Absent or
present

Absent

Degree of
Hypothyroidism

Mild to severe

Mild to moderate

Mild to severe
Severe

Severe

Mild
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Non-specific Manifestations of

Hypothyroidism

Skin

e Cool, dry, pale
e Xerosis

e Hypohidrosis

e Yellowish hue secondary to
carotenemia

* Generalized myxedema: swollen waxy
appearance

e Swollen lips, broad nose, macroglossia

e Purpura secondary to impaired wound
healing

Hair
e Dry, brittle, coarse hair
e Diffuse alopecia, Telogen effluvium

e Loss of lateral third of eyebrow
(madarosis)

Lateral
eyebrows
thin

Periorbital
edema

Puffy dull
face with
dry skin



Thyromegaly
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Facial Myxedema

*ANA  ¢dsDNA +CCP ¢AMH eFolate  *PTH

\ IDEAL
.CA.IZS .CA19'9 .CA15'3 TASHKHIS ATIEH
NEW KITS




Periorbital Myxedema (before & after)

Fig. 7.3 Features of a patient with severe hypothyroid- improvement of signs and symptoms of hypothyroidism 3
ism. (a) Clinical presentation with marked periorbital months after the introduction of levothyroxine
myxedema, dry and cool skin and fatigue. (b) Significant
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MacroGlossia
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Hypothyroidism and Hypercholesterolemia

* 14% of patients with elevated cholesterol have hypothyroidism

* Approximately 90% of patients with overt hypothyroidism have
increased cholesterol and / or triglycerides

Cholesterol
builds up

&

Blood flows easily Less flow low Blood flow stops
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LDL-C
(mg/dL

246
' 191 |
: 168 P—

| 144 133 137 r N|

| 2 3 4% 5

Hypothyroidism Grade  C 1
Basal TSH (mU/L) 1.1 3.0 86 227 444 637
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Xanthomata

Tuberous Xanthoma

PO 07/ NG

glsma

Xant




Skin Color Changes

Malar flushes
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Myxedema with Caroteneamia
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Finger Nail Changes
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Finger Nail Changes
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Finger Nail Changes

Brittle Nail
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Telogen effluvium
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Pericardial Effusion in Hypothyroidism

Fig. 13.2 (A and B) Chest roentgenograms in a patient with myxedema heart disease. The patient had signs of
severe congestive heart failure and was given thyroid hormone alone. Within 4 months, the heart had returned to
normal size (B) and there was no evidence of underlying heart disease.
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CLINICAL MANIFESTATIONS OF
SPECIFIC CAUSES OF HYPOTHYROIDISM

Finding Cause of hypothyroidism

Diffuse or nodular goiter Chronic autoimmune
thyroiditis, ingestion of
antithyroid substances

lodine deficiency or excess
(almost always in known
endemic areas)

Headache Pituitary or hypothalamic tumor
Visual impairment Pituitary or hypothalamic tumor
Deficiency or excess of Pituitary or hypothalamic tumor

pituitary hormones
other than TSH

The Thyroid, Werner, 2013 56/114



Hypothyroidism and Depression

4

Hipre Magniis -

Q Lifotronic
/,
Automated

Electro-chemiluminescence S /L,.
(L V) AAV. Y. 0.l Immunoassay System \ Immunoassay (ECLIA) System

=,

= Clinical & Research 3
.l Microscopes i 114



Hypothyroidism and Depression

Depression Hypothyroidism

Constipation
Decreased Conc.
Decreased libido
Depressed mood

Diminished interest
Weight increase

Fatigue

Bradycardia
Cardiac and lipid Abnormalities
Cold intolerance
Hair and skin changes
Delayed reflexes
Goiter

Sleep decrease
Suicidal ideation
Weight change

Delusions
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Pathogenesis
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lodine

WHO definition;

deficiency disorders (IDDs)

lodine deficiency disorders (IDD) refer to all of the consequences of iodine deficiency in a population
that can be prevented
by ensuring that the population has an adequate intake of iodine.

4 )
Congenital
Hypothyroidism

Endemic
Goiter

(. _/

- oemmmmm) Wmmmmmm) Cretinism

61/114



Olpl 3o s sles b =5 5 (558l aeos]

\Y | a1

At O gnomS 31 (il gl S Hei!

3l PSS (i Hsh AT lals frws S0

‘:l' -
- ——

62/114



IDDs
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Endemic Goiter
(a global challenge)
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Congenital Hypothyroidism

WHO: On a worldwide basis, iodine deficiency is the single most important
preventable cause of brain damage.
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Cretinism

Severe mental retardation
Severe growth deficit

Paraplegia (lower limb
paralysis)

Rigidity
Deaf-mutism

Facial disturbances

The type and severity of
brain, neural and
musculoskeletal defects
arise from timing, severity
and duration of deficiency.
Figure 5: Cretin in China J Dunn, 1991 Rt permission of the ICCIDD.




IDDs
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Daily Idoine Requirements
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Common sources of iodine in adults (usa)

Dietary iodine Daily intake (pg)
Dairy products 52
Grains 78
Meat 31
Mixed dishes 26
Vegetables 20
Desserts 20
Eggs 10
lodized salt 380
Other iodine sources (ng)
Vitamin/mineral prep (per tablet) 150
Amiodarone (per tablet) 75,000
Povidone iodine (per mL) 10,000

Ipodate (per capsule) 308,000
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Goitrogens
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Global Scorecard of lodine Nutrition 2017
Based on median urinary iodine concentration (mUIC) in school-age children (SAC) and adults

% Sub-national data

I 'sufficient iodine intake (MUIC <100 pglL)

I Excessive iodine intake (MUIC 2300 pgiL)

[ INodata
} I O D I N E Mote: The boundaries, colours, denominations, and other information shown on this map do not imply any judgment on the part of the lodine

Bl (_]L].-_-] | nEtWﬂrk Global Network concerming the legal status of any territory or the endorsement or acceptanice of such boundaries.
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Global Scorecard of lodine Nutrition 2017
Based on median urinary iodine concentration (mUIC) in pregnant women

T T

4 '. 3

¥

=

I nsufficient iodine intake (MUIC <150 pgiL |
|| Adequate iodine intake (mUIC 150-249 pgiL)
I Above-adequate iodine intake (MUIC 250-499 giL)
I £:cessive iodine intake (mUIC 2500 pgiL)

777 sub-national data

| Mo data

s I O D I N E Note: The boundaries, colours, denominations, and other information shown on this map do not imply any judgment on the part of the lodine

Bl UU.-_-] | nEtWﬂrk Global Metwork concerning the legal status of any territory or the endorsement or acceptance of such boundaries.
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Congenital Hypothyroidism (CH)
screening programme in lran

Evaluation of the congenital hypothyroidism screening programme in Iran: a 3-year retrospective cohort
study. Arch Dis Child Fetal Neonatal Ed. 2018, Azizi F. et. al.

OBJECTIVE:

To evaluate the newborn screening programme for congenital hypothyroidism (CH) in Iran from diagnosis to
management and follow-up for 3 years from 2011 to 2014.

DESIGN:

Retrospective cohort.

SETTING AND PATIENTS:

Seventeen university districts were randomly selected from 30 provinces. Central data in each district were gathered
and collectively analysed. Congenital hypothyroid subjects were followed for 3 years.

RESULTS:

Total number of births in 2011 was 501 726,

452 918 neonates (90.3%) were screened and 15 671 (3.46%) were recalled;

1085 (1:462, 0.22%) were confirmed as having CH (57.1%: permanent, 42.9%: transient) and followed for 3 years.
Positive predictive value (PPV) for the first screening test was 6.9%. After the second screening, recall rate was
reduced to 0.69% and PPV increased to 31.3%. Median age at screening was 6 (3-9) days and for 90.6% of patients
treatment was initiated before 40 days of age with a median levothyroxine dosage of 25 ug/day; 131 (13.4%) were lost
to follow-up.

CONCLUSION:

In Iran, despite well-established protocols of screening and detecting CH subjects, stricter implementation of a
structured system for monitoring and surveillance is needed to promote the management of patients and to reduce rates
of loss to follow-up. Determining and addressing the causes of high false positive rates must be prioritised. 75/114
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Auto-Immune Hypothyroidism

« Autoimmunity is responsible for over 90% of noniatrogenic hypothyroidism in countries with
iodine sufficiency.

 The annual incidence of autoimmune hypothyroidism is around 80 per 100,000 men and 350
per 100,000 women.

« All ages may be affected, although the average age of onset is between 40 and 60 years old.
* The disorder is more frequent in whites and Asians than in African Americans.

« The initial presentation depends on the stage of disease.

« Juvenile and adolescent autoimmune thyroiditis may be self-limiting.

« Hashimoto thyroiditis is the commonest cause of goiter in iodine sufficient regions.

« Atrophic thyroiditis (primary myxedema) presents as hypothyroidism without a goiter.
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Thyroid Autoimmunity Mechanisms

Th1 and Th17 cells and

macrophages releasing

cytokines, which cause
tissue injury

NK cell
mediating ADCC
17 . R
CD8* cytotoxic -'FgNK ).5)
T cell et
mediating A
cytolysis

Loss of tight junction after injury
allows thyroid autoantibodies to
access autoantigens, leading to
complement fixation and ADCC

Apoptosis triggered
by Fas-Fas ligand

binding and other
\ death receptors

et
Immune complexes fix
complement, resulting
in tissue injury
.~ Macrophage

Fig. 13.6 Summary of the main mechanisms involved in the pathogenesis of autoimmune hypothyroidism. ADCC, antibody-
dependent cell-mediated cytotoxicity; NK, natural killer.
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Hormonal Imbalance
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Auto-immune Thyroid Disorders

TSHR

|

Graves*
Orbitopathy
Graves*
Dermatopathy

Cancer incidence:

* Breast
* Colon,
« Kidney
* Uterus
* Ovary

Antibodies against
TPO

'

* Hashimoto*s
encephalitis

* Infertility

* Vasculo-placental
complications

* Health in aged
women

* (Cancer incidence:

* Breast
* Colon
* Kidney
* Uterus
* Survival breast
cancer patients

Tg

|

Infertility
Cancer incidence:
* Breast

* Colon

* Kidney

* Uterus
Survival breast
cancer patients
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Parameter Antibodies

Anti-TSHR Anti-TPO Anti-Tg
Antigen location Extracellular Intracellular Intrafollicular, low levels in blood circulation
Access of immune cells  Without tissue destruction After thyrocyte destruction With and without tissue destruction

to antigen
Duration of antigen
exposure

Type of antibody
Class of antibody

Action on neonate

Prevalence in AITD

Prevalence in other AD

Action of antibodies
Extra-thyroidal targets

Action in breast cancer
progression

Short, low levels (normalization upon
treatment)

Oligoclonal, different epitopes
Mainly IgG1, other subclasses to low extent

Transplacental passage; transient
hyperthyroidism or hypothyroidism with
delayed development of thyroid gland
~90% GD; ~10% HT

Usually no expression, one study 18% in
T1DM

Stimulating, blocking, apoptosis

Few, defined effects (GO, GDP), partly known
mechanism

No protective effect

Prolonged time, intermediate levels
(pathologic levels also upon treatment)

Polyclonal, one domain immunodominant
IgG1, IgG4 > 1gG2, IgG3; low levels of IgA

Transplacental passage; potential effects on
cognitive development

>80% in GD and HT
16-37% RA; 40% T1DM; 12-30% CD

Little action per se

Several, ill-defined actions (HE, breast
cancer), mechanism of action not known

Potential protective effects

Prolonged time, high levels (pathologic levels
also upon treatment)

Polyclonal, different epitopes

IgG1, 1gG4 > 1gG2, IgG3; low levels of IgA and
IgM (healthy individuals)

Transplacental passage; potential effects on
cognitive development

>50% in GD and HT
12-23% RA; 30% T1DM; 11-32% CD

No defined action
No specific targets identified

Potential protective effects

TSHR, thyroid-stimulating hormone receptor; TPO, thyroid peroxidase; Tg, thyroglobulin; CD, celiac disease; GD, Graves' disease; GODF, Graves’ dermopathy; GO, Graves’
orbitopathy; HT, Hashimoto's thyroiditis;, RA, rheumatoid arthritis; T1DM, type 1 diabetes mellitus; AITD, autoimmune thyroid disease; AD, autoimmune diseases; HE, Hashimoto's

encephalopathy.
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Hashimoto's Thyroiditis Histology
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Factors affecting Thyroid Function

Factors that contribute

to proper production of

thyroid hormones

* Nutrients: iron,
iodine, tyrosine, zinc,
selenium vitamin E,
B2, B3,B6,C,D

Factors that increase

conversion of T4
to RT3

t 2011 The Institute for Functional Medicine

Stress

Trauma
Low-calorie diet
Inflammation
(cytokines, etc.)
Toxins
Infections
Liver/kidney
dysfunction
Certain
medications

Factors that inhibit proper

production of thyroid hormones

+ Stress

* Infection, trauma, radiation,
medications

* Fluoride (antagonist to
iodine)

» Toxins: pesticides, mercury,
cadmium, lead

WV
N/, * Autoimmune disease: Celiac
N/
\P

Need Factors that increase
‘ conversionof T4to T3
’ &/ \“ + Selenium
« Zinc

RT3 and T3 compete for binding sites

Factors that improve cellular

sensitivity to thyroid hormones
Nucleus/ « Vitamin A

Mitochondria « Exercise

+ Zinc
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Thyroiditis Classification

Autoimmune thyroiditis

Painless subacute thyroiditis, including postpartum
Painful subacute thyroiditis

Acute infectious thyroiditis (bacterial, viral)

Chronic infectious thyroiditis (tuberculosis, syphilis)
Sarcoidosis

Granulomatous (De Quervain’s thyroiditis)

Riedel thyroiditis (fibrosing)

Postirradiation (131 or external-beam therapy
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Normal
range

Hyperthyroid phase Hypothyroid phase Recovery
One to six months Two to eight months
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Post-Partum Thyroiditis (PPT)

Definition
* A painless autoimmune inflammation of thyroid tissue after delivery in a previously euthyroid woman

Prevalence
 5-10 % of all Pregnancies

Risk Factors

» Anti-TPO": 50%

« Patients with type 1 diabetes: 25%

* Previous history of PPT or other autoimmune disease such as Hashimoto’s disease and Graves’
disease

Presentation

» Transient Hyper.

* Transient Hypo

« Transient Hyper. then Transient Hypo. then Recovery
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Thyroid function

v » (V) Persistent hypothyroidism J

Post-Partum Thyroiditis (PPT)

(1) Destructive thyrotoxicosis

() Persistent thyrotoxicosis

Postpartum
Graves' disease

with elevated RAIU
(1) Transient thyrotoxicosis {

I : P with low RAIU -
4I month 6 (1) Destructive thyrotoxicosis

: o Postpartum
(V) Transient hypothyroidism | exacerbation .
of autoimmune

Delivery thyroiditis
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Thyraiditis suspected

Diagnosis of Suspected Thyroiditis !

Thyroid pain?

Mo

Is the patient taking one of the drugs
commonly associated with thyroid
dysfunction (amicdarone, interferon
alfa, interleukin-2, kinase inhibitor)?

|
[ [

Measurement of Drug-induced

thyroid-stimulating thyroiditis
hormone level
lL{!W lHigh
Postpartum? Postpartum?
iNc l“r’es lNa l“f’es
Thyraid scan Thyroid scan Hashirnoto or Postpartum
with radioactive with radioactive silent thyroiditis or Hashimaoto
icdine uptake indine uptake ar subacute thyraiditis
| thyroiditis (hypothyroid
(hypaothyroid phase)
l l phase)
Low High High Lo
Silent ar subacute Graves disease Postpartum
thyroiditis thyroiditis
(hyperthyroid {hyperthyroid
phasa) phase)

lvﬁ

Toxic-appearing patient?

Mo fes
History of Infectious
radiation thyraiditis
or trauma’

|
e e

Low thyroid-stimulating Radiation- or
hormone level: high trauma-induced
thyroglobulin level? thyroiditis

N
[ Ji

Thyraid Subacute
hemorrhage thyroiditiz




Laboratory evaluation
of patients with suspected hypothyroidism
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TFTs in Progressive Hypothyroidism

L

'.f/
T8
Mild / Moderate Severe
/ I
<< M
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W

FREEZER-40°C
(CHEST)

of patients with suspected
hypothyroidism

eliie

Evaluation

William’s Endocrinology, 2016

...............

Symptoms and signs suggesting hypothyroidism

—
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¥ ¥
Primary hypothyroidism Central hypothyroidism
¥ ¥
TPO antibody MR
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Hashimoto hypothyroidism? Pituitary or TSH deficiancy
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Diagnosis and
treatment of primary
hypothyroidism

Suspected hypothyroidism

— Measure TSH. Measure free thyroxine if TSH elevated or if
suspicion of disorders other than primary hypothyroidism

— Diagnosis based on two measurements

Indication for treatment

— Treat with 1-5-1-8 pg per kg of levothyroxine and initiate
with full dose

— Start with 12-5-25-0 pg per day of levothyroxine in patients
with cardiac symptoms and elderly patients with many
comorbidities

— Inform women of childbearing age about the 30% increase
in dose required once pregnant

— Repeat TSH measurement after 4-12 weeks and then every
6 months when stable

v v

Treatment targets not reached Treatment targets reached
— Consider reasons for treatment
failure

— Annual serum TSH measurement

Hypothyroidism, Layal Chaker, Antonio C Bianco, Jacqueline Jonklaas, Robin P Peeters, Lancet, 2017
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FT4(]) and TSH (1)

(Hypothyroidism)

Common
Chronic autoimmune thyroiditis (Hashimato)
Post radioiodine Therapy
Post thyroidectomy
Hypothyroid phase of transient thyroiditis

Rare (anti-TPO negative, no radioiodine or surgery)
Post external-beam irradiation to the neck
Drugs: amiodarone, lithium, interferons, interleukin-2
lodine deficiency
lodine excess-iodide goitre in Japan (water purification units)
Goitrogens
Amyloid goitre (large, firm goitre with systemic amyloidosis)
Riedel's thyroiditisT

TSH (log scale) - mUJ|

Congenital—thyroid tissue absent

100.04

0.0
30.0-
200
10.04

5.0
3.0
2.0
1.0
0.7

04+
0.3

0.24

00 EBMENER B0 (o e (L]

T

LI
4 6 8

| I | I 1 1 T 1 |l I
10 12 14 16 18 20 22 24 26 28 30
FT4 (pmol/l)

Thyroid dysgenesis possibly associated with TSH-receptor, PAX-8, and 77F2 mutations

Congenital—thyroid tissue present

lodine transport defects—low radioiodine uptake or saliva iodine

lodine organification defect

Congenital-high radioiodine uptake, positive perchlorate discharge

Thyroglobulin synthetic defect—low thyroglobulin concentration

TSH-receptor defects
Resistance to TSH with other (unspecified) defects

THE LANCET = Vol 357 - February 24, 2001

14




SUBCLINICAL THYROID DYSFUNCTION
(DEFINITIONS)

Subclinical hypothyroidism
= Increased serum TSH but normal serum FT4

Subclinical hyperthyroidism
= decreased serum TSH but normal serum FT4 and FT3

Wilmar M. Wiersinga, Tehran, 2015
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FT4 (<>) and TSH (1)

(Zone 2)

100.0+ A
Com mon 5.0 Subclinical hypothyroidism
+ Subclinical Hypothyroidism 004 .

2004
Rare g o)
* Heterophile (interfering) antibody 3 :g
* Poor compliance with thyroxine 20
» Malabsorption of thyroxine g 10
» Drugs (e.g. amiodarone, sertraline, et

cholestyramine) 1 o m— -

NTI recovery phase

0,14 0L MEmMeEmEn B (o . . ’

Subclinical hyperthyroidism

4 6 8 10 12 14 16 18 20 22 24 26 28 30
Congenital FT4 (pmol/l)
« TSH-receptor defects
* Resistance to TSH associated with other (unspecified) defects

* Pendred’s syndrome—some cases (associated with sensineural deafness and goitre)]
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Importance of Subclinical Thyroid Dysfunction

Subclinical Hypothyroidism (Mild thyroid failure) (T TSH, <> FT4)

Non specific symptoms may improve with treatment
Progression to overt hypothyroidism (~ 5% per year)
Adverse effect on foetal brain development in pregnancy
Adverse effects on vascular compliance

Independent risk factor for atherosclerotic disease?

Beneficial effect of treatment on lipids?

%0401 ' Subclinical hypothyroidism
30.04
004 ‘ "o
_ 20 ———
Subclinical Hyperthyroidism (VTSH, <> FT4,FT3) . ST N
m 30
Progression to overt thyrotoxicosis E 20
Exposure to iodine may precipitate severe thyrotoxicosis '*:’ hed|
& e ¢ e ChED cammm—n ew @ o
Threefold increased risk of atrial fibrillation after 10 years 03} o —— e

02 . . Female .
Osteoporosis & Bone Fractures risk increased o1 sorcmumne oo [0 o

Increased risk of Heart failure and Stroke SubclimiEamehyaIdiEn

T T T 1 L L T T T 1 L L T
4 6 8 10 12 14 16 18 20 22 24 26 28 30
FT4 (pmol/l)

Clin Biochem Rev Vol 24 November 2003 102/114



Symptoms

Signs

Biochemistry

SCH Manifestations

hypothyroid symptoms
impaired well-being and quality of life

e impaired cognitive functions (working memory)

mood disturbances

impaired left ventricle diastolic and systolic function
hypertension

™ systemic vasular resistance

™ central arterial stiffness

impaired endothelium function

™ carotid intima-media thickness

impaired muscle energy metabolism

impaired peripheral nerve conduction latency and amplitude
impaired stapedial reflex

™ serum total and LDL cholesterol
™ HOMA index (insulin resistance)
N serum C-reactive protein

J factor Vlla

™ serum lactate during exercise
J serum IGF-1,

* P serum leptin

Abnormalities reported in some but not all studies on subclinical hypothyroidism.
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SCH Management

Jal Tajhiz co.,Ltd

TSH> 4.0

FT4 normal \
/

confirm after 3-6 months
TSH > 4.0
FT4 normal
TSH = 10mU/L TSH 4-10 mU/L

AGE < 65-70 yr AGE > 65-70 yr
» SYMPTOMS e NO SYMPTOMS
» TPO-Ab & NO TPO-Ab
e RISK FACTORS e NO RISK FACTORS
! ! \

TREATMENT CONSIDER TREATMENT

NO TREATMEN
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Many Causes, One Treatment

Treatment of choice is Levothyroxin
Branded thyroxine recommended ?
Brand consistency recommended
No divided doses - illogical
Not recommended for use :

e Desiccated thyroid extract

e Combination of thyroid hormones

e T, replacement except in Myxedema coma
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Conditions That Alter
Levothyroxine Requirements

JAL TAJHIZ MEHRAN
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Increased Levothyroxine Requirements
Pregnancy

Gastrointestinal Disorders

Mucosal diseases of the small bowel (e.qg., sprue)
After jejunoileal bypass and small bowel resection
Impaired gastric acid secretion (e.g., atrophic gastritis)
Diabetic diarrhea

Therapy With Certain Pharmacologic Agents

Drugs That Interfere With Levothyroxine Absorption
Cholestyramine

Sucralfate

Aluminum hydroxide

Calcium carbonate

Ferrous sulfate

Drugs That Increase the Cytochrome P450 Enzyme (CYP3A4)
Rifampin

Carbamazepine

Estrogen

Phenytoin

Sertraline

? Statins

Drugs That Block T, to T; Conversion
Amiodarone

Conditions That May Block Deiodinase Synthesis
Selenium deficiency

Cirrhosis

Decreased Levothyroxine Requirements

Aging (=65 years)
Androoen therapy in women




Drug Interactions

* Malabsorption Syndromes e Drugs that affect metabolism
* Reduced Absorption e Rifampin

e Cholestyramine resin e Carbamazepine

e Sucralfate o Phenytoin

e Ferrous sulfate

Phenobarbitol
e Soybean formula @ Fhenobarbito

e Aluminum hydroxide e Amiodarone

e Colestipol hydrochloride
Hipré @ C‘ Lifotronic . Magnijs \ &
gy d // \ Electro-chemiluminescen \‘ %

E |
|
Automate ce N\/g""w { Clinical & Research
Immunoassay System Immunoassa v (ECLIA) System R 1




Dosage Adjustments

Age (in elderly start with half dose)

Severity and duration of hypothyroidism (1 dose)
Weight (0.5ug/kg/day 1 upto 3.0ug/kg/day)
Malabsorption (requires 1 dose)

Concomitant drug therapy (only on empty stomach)

Pregnancy ( 25% 1 in dose), safe in lactating mother

Presence of cardiac disease (start alt. day Rx)

* ANA eds DNA *CCP * AMH e Folate .
\ *CA125 *CA19-9 *CA15-3 a_g HHHHHHHHHHHHH
NEW KITS — UL



Start Low and Go Slow

Goal : normalize TSH level = 25, 50 and 100 mcg tablets avail.
Starting dose for patients < 50 years at 1.0 pg/kg/day

Starting dose for patients > 50 years should be < 50 pg/day. Dose
T by 25 g, if needed, at 6 to 8 weeks intervals.

Starting dose for patients with heart disease should be 12.5to 25
ug/day and increase by 12.5 to 25 ug/day, if needed, at 6 to 8
weeks intervals




How the patient improves

e Feels better in 2 — 3 weeks

e Reduction in weight is the first improvement

e Facial puffiness then starts coming down

e Skin changes, hair changes take long time to regress

e [SH starts showing decrements from the high values

e TSH returns to normal eventually
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Concept of Steady State Conditions & Treatment

L-T4 Hx,
[
. LI
Hypo-
thyrold Transition THsmmE.lq.

| Equilibrium
(\ | Restored

| TSH FT4 TSH

Laboratory support for the diagnosis and monitoring of thyroid disease. Thyroid 2003; 13:1-126. 112/114




Inappropriate Dosage

Over-replacement risks

* Reduced bone density / osteoporosis

» Tachycardia, arrhythmia. atrial fibrillation

* In elderly or patients with heart disease, angina,
arrhythmia, or myocardial infarction?

Under-replacement risks

 Continued hypothyroid state

* Long-term end-organ effects of hypothyroidism

* Increased risk of hyperlipidemia

a_s IDEAL



Hiprc: @ C‘Lifotronic
Six AA\I".YLQ.:;_LL' Autom ated 4 \ Electro -chemiluminescence

Diet in lodine deficiency

* |lodized salt
 Selenium supplementation
* Fish, meat, milk & eggs
 Avoid:

— Cassava

— Cabbage (goitrogens)
— Formula milk

Immunoassay System Immunoassa v (ECLIA) System

. Magnis W.,
‘a’\! ' ‘

Clinical & Research
Microscopes



Myxedema Coma

* Precipitating factors :

e |[nfection, trauma, stroke, cardiovascular, hemorrhage drug overdose,
diuretics

 Signs and Symptoms :

e Mental confusion, hypothermia, bradycardia, older age,
e | Na, | glucose, 1 CO2, 1 WBC, | Hct, 1 CPK
e | EKG voltage, myxedema, b-carotnenemia

* Treatment

|CU transfer,
T4 100 pg IV sixth hourly,

500 pg of T,

antibiotics,

ventilation,

hydrocortisone [V,

passive warming,

careful volume management




Case Studies
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Case Study #1

History: A 50 year old housewife complains of progressive weight gain of 9 Kg in 1 year, fatigue, slight
memory loss, slow speech, dry skin, constipation, and cold intolerance.

Physical examination:
«Vital signs include: t= 37.1°C, PR= 58/min and, BP 140/100.
* She is moderately obese and speaks slowly and has a puffy face, with pale, cool, dry, and thick skin.
* The thyroid gland is slightly enlarged, firm, not nodular, mobile, and not tender.
* The deep tendon reflex time is delayed.

Laboratory studies:
» CBC & differential WBC normal

« TT4 3.8 ug/d (4.5-12.5)
« TSH 23.0 pU/ml (0.2-3.5),
* Cholesterol 255 mg/d| (<200).

What are the most likely causes?
« Autoimmune thyroid disease (Hashimoto's thyroiditis)
* |doine Deficiency
« Radioactive iodine therapy for hyperthyroidism
* Thyroidectomy
« External beam radiotherapy

What is the likely diagnosis?
* Primary hypothyroidism
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Case Study #2

History: A 50 year old housewife complains of progressive weight gain of 9 Kg in 1 year, fatigue, postural
dizziness, memory loss, slow speech, deepening of voice, dry skin, constipation, and cold intolerance.

Physical examination:

» Vital signs include t= 36 °C, PR= 58/min and, BP 110/60.

« She is moderately obese and speaks slowly and has a puffy face, with pale, cool, dry, and thick skin.
* The thyroid gland is not palpable,

 The deep tendon reflex time is delayed.

Laboratory studies: What are the most likely causes?
» CBC & differential WBC normal Pituitary tumor

 Tertiary hypothyroidism (less likely)

e TT4 3.8 pg/d, » Pituitary infarction
« TSH 1 uU/ml « Sarcoidosis,
« Cholesterol 255 mg/dl, ~ ° Histocytosis X, -
* Hemochromatosis,
, , , ,  Metastatic carcinoma involving pituitary, hypothalamus or stalk,
What is the likely dlagnoglg? + Rathke's cleft cyst
» Secondary hypothyroidism « Craniopharyngioma,

Carotid artery aneurysm compressing pituitary, infundibuloma,
Hypothalamic tumor (germinoma, meningioma, hamartoma)
What is the next step?

Imaging 118/114
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O Anti fungus optics

O Plan superior imaging

O Rackless stage for durabilty and ease of use

O Ergonomic and compact design for user convenience

O Aspheric light relay system for bright and uniform illumination
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Plan superior imaging
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Ergonomic and compact design for user convenience
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