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Inherited Causes of Cirrhosis
Hemochromatosis

Other

Newborn and infants Adults



Target populations for
screening for HH

Target Populations for Hemochromatosis
Evaluation

Symptomatic patients

manifestations of liver disease or a

presumably known cause of liver disease with abnormality of
one or more indirect serum iron markers.

mellitus, particularly with
elevated liver enzymes, atypical disease or early-onset
dysfunction.

Early-onset atypical , cardiac disease, and male
sexual dysfunction.




Hemochromatosis

Serum Iron | TIBC Transferrin | Ferritin Quantitative
Saturation Hepatic Iron
(pg/dl) |(ug/dl) (%) (ng /L)
(ng /g dry
weight)
Normal 50-150 | 230-370 | 20-50 30-270 | 150-1850
matosis




Criteria for initiating
therapeutic phlebotomy

Patient Serum ferritin, ng/mL

Persons <18 years of age 2200

Wornen

Reproductive years, not 2 200
pregnant

Reproductive years, pregnant |2 500

Postreproductive years 2 200

\EYg 2 300




Results of therapeutic phiebotomy in
patients with hemochromatosis

Complications of Iron Overload

Expected Treatment Outcome

Hypogonadotrophic hypogonadism

Resolution is rare

Diabetes mellitus

Occasional improvement, often
temporary

Hypothyroidism, hypogonadism

Resolution is rare

Cardiomyopathy

Resolution sometimes occurs

Hyperpigmentation

Resolution usually occurs

Hyperferritinemia

Resolution

Excess absorption and storage of
nonferrous metals

Infection with Vibrio vulnificus or
other bacteria

Little or no change




Clinical Exam. of Thyroid

3

www.drsarma.in

> Have patient seated on a stool / chair
> Inspect neck before & after swallowing
> Examine with neck in relaxed position
> Palpate from behind the patient

> Remember the rule of finger tips

> Use the tips of fingers for palpation

> Palpate firmly down to trachea

> Pemberton’s sign for RSG



Where to look for Thyroid ?

Thyroid cartilage
(Adam's apple) Thyroid cartilage
(Adam’s apple)

Thyroid gland Esophagus

Trachea (windpipe)
Thyroid gland

il“r-— Parathyroid glands

[
N
Trachea (windpipe)

Front View Side View

www.drsarma.in



Clinical Anatomy of Thyroid

Notch Atop

Thyroid =3 Radi b

Cartilage | . Thyroid
1 3 Cartilage

Circo-Thyroid
Membrane




Clinical Exam of Thyroid

www.drsarma.k=




Clinical Exam of Thyroid

www.drsarma.in



Clinical Exam of Thyroid

www.drsarma.in



Thyromegaly

Thyroid Cartilage ‘
= (Adam’s Apple)
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Effects of Thyroid Hormone

Fetal brain and skeletal maturation

Increase in basal metabolic rate

Inotropic and chronotropic effects on heart
Increases sensitivity to catecholamines

Stimulates gut motility

Increase bone turnover

Increase serum glucose, decrease serum cholesterol



TSH High (>10) High (>5 - <10)

Free T4 Low Normal

Free T3 Normal or low Normal




Introduction

Many structural or functional abnormalities can
Impair thyroid hormones production.

Classified as :
1- Primary ( 95%b)

2-Central (5% )



Prevalence

Neonatal screen:

Congenital hypothyroidism  1/4000
newborn

1/1000 ( Iran)
Acquired hypothyroidism:
Adult women 2%
Adult men  0/2%
Old age hypothyroidism: *

Female 969.3
Male 961.3

*2779 people in UK with a medium age of 58 years



Etiology
{Primary 950/% {Secondary 5% }

Hashimoto disease or chronic autoimmune e _
thyroiditis (goitrous & atrophic forms) Pituitary disease

Radiation « Hypothalamic disease
Surgery
Infiltrative(amyloidosis,sclerodermia)
lodine deficiency

Biosynthetic defect

Drugs (lithium,iodine,contrast agents)

[ Transient J

« [Following of:

Agenesis — dysgenesis Subacute thyroiditis
Antithyroid agents. Postpartum thyroiditis
Inherited defect of hormonogenesis lodine therapy for Graves
Riedel struma ars.

» Withdrawal of thyroid
hormone treatment



Congenital Hypothyroidism

Rare

Absent thyroid tissue or hereditary
defects in TH synthesis

Mental retardation due to lack of T,
Symptoms

— difficulty eating, hoarse cry, abdominal protrusion,
excessive sleeping, slow pulse, cold skin

— Impaired growth, cretinism



Two Forms of Cretinism:
Neuroloaic

144 B

* Neurologic form -
neuromotor
defects, deatf-
mutism, problems
with gait and
coordination




Chronic Autoimmune Thyroiditis
Hashimoto disease

Hashimoto's thyroiditis (chronic autoimmune thyroiditis)
IS the most common cause of hypothyroidism in iodine-
sufficient areas of the world. It is characterized clinically
by gradual thyroid failure, goiter, or both, due to
autoimmune-mediated destruction of the thyroid gland.
Nearly all patients have high serum concentrations of

lymphocytic infiltration of the thyroid, which includes
thyroid-specific B and T cells, and apoptosis of thyroid
follicular cells.



Spectrum of thyroid autoimmunity

Grave’s Disease "‘ Hashimoto Disease

<4

‘. Postpartum thyroiditis \
Silent thyroiditis ‘



*The disease clusters in families, sometimes alone and
sometimes in combination with Graves' disease

e [t IS more common In women.

e The concordance rate in monozygotic twins is 30 to 60
percent

e [t occurs with increased frequency In patients with Down's
syndrome and Turner's syndrome.

e There Is an association, albeit relatively weak, with certain
HLA alleles.



Estimated Prevalence of Antithyroid Antibodies (in percent)

Group Anti-TSHR Ab
General population 0
Graves' dizease 20-93
dutoimmune thyraiditis 10-20
Felatives of patients with 0

autoimrune thyraiditis

Type 1 diabetes 0

Freqnant warnen 0

anti-TSHRE Ab = Antithyrotropin receptor antibodies

anti-Tg &b = Antithyroglobulin antibodies
anti-TPO Ab = Antithyroid peroxidase antibodies

Anti-Tg Ab

a-20

ab-70

20-30

A0-30

A0-40

about 14

Anti-TPO Ab

g-27

ab-20

Q0-100

A0-30

A0-40

about 14



Agonist antibody Antagonist antibody

Cell stimulation Cell blockade

TSH receptor antibodies Antibodies to the TSH receptor may
be stimulatory (eq, in patients with Graves' disease) and cause
hyperthyroidism, or inhibitory (eqg, in chronic autoimmune
thyroiditis) and cause hypothyroidism.




T 5H Elevation
Mild jsrbxe e et

Hypotinroidism

LowFT4
Cvert
B potiyrotdsin

SVaper year




Orgén-Sp;e'c"ificf Autoimmdﬁe Diseases »ﬁ. ,

chronic hepatitis

Hashimoto’s disease

myxoedema

lymphocytic thyroiditis

Graves’' disease

pernicious anaemia

Addison’s disease

hypoparathyroidism
(some forms)

diabetes mellitus
(some forms)

vitiligo

premature ovarian
failure

allergic alveolitis

Fig. 15.5 Table of the organ-specific autoimmune diseases.
All of these disorders are characterised by the presence of
circulating antibodies and lymphocytic infiltration of the gland or

tissue.







= Figure || .27 CretiismeiSistinism is a disease of infancy caused
by an underactive thyroid gland







Qrgh, stomoach.
pain, but I

cannot poop...
Help! Help!




Adult male with 3 -
women of same ageji ™=

(17-20 years) from 7

Congo with N e
myxedamatous form@s? =



Psychos:s

Loss of outer third
of eyebrows

(Dealness)

(Godre)

Hypo-
thyroidism

Dimenished sweating

Slowing of actmty

M yXe A Weight gain

Menstrual imegularties

Features:

(Muscle weakness)

}.

‘ i ECG changes
' dﬂ\ \ LBladycars'%e
{ Consbpation

L A&

Slow cerebraton

Dry hair

Myxoedemic face
Typical compiexion

Gruff voice

l'lschaemic heart disease

? \JXT Carpal tunnel syndrome

Dry, coid skin
Prone to hypatherm:a




Hypothyroidism & Signs & Symptoms:

Shrunken fibrotic thyroid gland by

palpation
Cool peripheries )
Dull facial expression é

Hoarse voice with slow speech f@)m
Intolerance to cold ~—

Hair and skin is coarse and dry wwww««
Bradycardia 11 \'

Weight gain ‘7{ W“W
Carpal tunnel syndrome

Drooping eyelids




Hypothyroid Face

Notice
apathetic facies,
bilateral ptosis, &
absent eyebrows







Hypothyroidism & Signs & Symptoms:

Lethargy

Puffy face %' = :
Muscle fatigue
_oss of eyebrows in outer third ="

Depression I’@\“l
Headaches | u’ f; ‘wr
Menstrual disturbance je¥=}
Growth retardation in children, delayed

teething and slow mental development




Hypothyroidism and Depression —
Many Common Features

Depression Hypothyroidism

« Constipation
» Appetite decrease
« Decreased concentration
» Decreased libido

* Delusions

» Depressed mood
 Diminished interest

+ Fatigue

« Weight increase

« Bradycardia

« Cardiac and lipid
abnormalities

« Cold intolerance

* Delayed reflexes

« Goiter

« Hair and skin
changes

» Sleep disorder
« Suicidal ideation

Nemeroff CB. J Clin Psychiatry 1989; 50(Suppl):13-20; discussion 21-22
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In this patient with advanced pretibial myxedema,
these striking skin changes are due to
accumulations of mucopolysaccharides
(“myxedema”). These changes are reversible with

www.freelivedo

thyroid hormone.,







TSH and Free T4

TSH ﬁ TSH ﬁ TSH @@ TSH &=

Free T4@ Free T4 &= Free T4@ Free T4&
Primary Mild or Central hypo. Normal
hypothyroidism Subclinical NTI

hypothyroidism Drug effect



Central Hypothyroidism

Imaging (R/O SOL)

» Functional status of the other axis



Treatment



Thyroid hormone preparations

» Synthetic L-T4
» Synthetic L-T3
« Combined T4 & T3



T4 T3

Absorption ~ 80% ~90%
Time to peak level 2-4 h 1-2h

Half-life 6-7days ~1days



Average Replacement Dose of T4

* |.6 to 1.8n/kg ideal body Wight/day

e /5-125pg/day in women and 125-200pg/day in
men

» Older patients(>60years) require 20% to 30%
less T4 per kg ideal body weight than do
younger patients



Initial Dosing of Levothyroxine in
Primary Hypothyroidism

 Newborns
— 10-15 ug/kg/day, ie, 50 pg/day

e Children
— 4-5 ug/kg/day, ie, 12.5-50 uyg/day
 Adults:

— Approximately 1.6 ug/kg/day (eg, 100-125 ug/day for a 70 kg adult)
— Patients with known (severe) coronary disease: up to 25-50 ug/day

« Older patients
— Patients >60 years with long duration of hypothyroidism: 50 ug/day
or less
— Patients without clinically overt cardiac disease: 50 ug/day
« Treatment may aggravate angina in ~20% of patients

Woeber KA. The Thyroid, 9th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2005:864-869;
Van Viet G. The Thyroid, 9th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2005;1029-1047
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Treatment of Primary Hypothyroidism

Initial levothyroxine dose

6-8 weeks

|

Repeat TSH test \

TSH 0.5-2.0 mU/L TSH below
Symptoms resolved target range

TSH above
target range

6-8 weeks ¥ 6-8 weeks

}
Measure TSH at 6-12-

Decrease
dose by

Increase
dose by

up to 25 ug/d up to 25 nug/d

month intervals or
when symptomatic

Demers LM, et al. Clin Endocrinol (Oxf) 2003;58:138-140



> Thyroid Disease

Target TSH in Hypothyroidism

Current recommendation for levothyroxine replacement: TSH 0.5-2.0 mU/L




Special treatment situation

Elderly patients

Underlying CAD

Pregnancy

Concomitant drug administration
Surgical patients



Risk of a suppressed TSH

e Effects on Bone Mass

o Cardiac Effects



GCardiac effects

 Increased heart rate

 Atrial fibrillation , 3-fold greater risk of Af
over the next decade In thyrotoxic 60-year-
olds

* Increase in myocardial contractility



Factors that Increase Levothyroxine
Requirement

* Pregnancy, oestrogen, tamoxifen, raloxifene
« Small bowel disease
* Drugs or dietary supplements that reduce absorption
— Large amounts of fiber, bran, soy protein
— Aluminium- or iron-containing drugs, calcium carbonate
* Drugs that increase metabolism
— Rifampin, carbamazepine, phenytoin, phenobarbital

* Drugs that reduce T, to T, conversion

— Amiodarone, 3-blockers, propylthiouracil, glucocorticoids and iodine
containing contrast media

Others (mechanism not known)
— Sertraline, chloroquine/proguanil, lovastatin

Woeber KA. The Thyroid, 9th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2005:864-869
Euthyrox® package insert. Merck KGaA; 2005



sub clinical hypothyroidism

Preclinical hypothyroidism



Introduction

High serum TSH + normal T4 & T3 and few or no signs and
symptoms. Such patients are often identified through
routine screening or in the course of an evaluation of
common nonspecific symptoms or hypercholesterolemia.

Prevalence
There iIs an age dependent increase in TSH level.

Women older than 65 >10%
Men older than 65 > 4%



Natural history

Subclinical hypothyroidism

Normal Overt SCH
TSH hypothyroidism



Treatment

Subclinical hypothyroidism is common especially
among older women.

Who must be treated?

e TSH>10

« Goiter

 Positive titer of anti- TPO

« Hyperlipidemia

« Menstrual disturbance , infertility.
 Pregnancy

The others must be followed annually.



Subclinical Hypothyroidism — + Thyrold Dissane
Recommendations for Therapy

Adapted from Cooper DS. N Engl J Med 2001;345(4):260-265



Question — When should subclinical
hypothyroidism not always be treated?

Hyperlipidaemia

Elderly (>80 years)
Positive TPO-antibodies
TSH >10 mU/L
Symptomatic patients
Pregnant women

o gk wWhE



Question — When should subclinical
hypothyroidism not always be treated?

Hyperlipidaemia

Elderly (>80 years)
Positive TPO-antibodies
TSH >10 mU/L
Symptomatic patients
Pregnant women

o gk Wk E

Correct answer: 2
In the elderly (>85 years) mortality is higher in low TSH






