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Introduction

The thyroid gland is located in the neck, anterior to the trachea, between the cricoid cartilage and
the suprasternal notch. The thyroid consists of two lobes that are connected by an isthmus. It is
normally 12 to 20 g in size, highly vascular, and soft in consistency. The gland is composed of
closely packed spherical follicles, which are invested with a rich capillary network. The interior
of the follicle is filled with the clear, proteinaceous colloid that normally is the major constituent
of the total thyroid mass. On cross-section, thyroid tissue appears as closely packed, ring-shaped
structures consisting of a single layer of thyroid cells surrounding a lumen shown in figure 1.
The diameter of the follicles varies considerably, even within a single gland, but averages about
200 wm. The mature thyroid gland contains numerous spherical follicles composed of thyroid
follicular cells that surround secreted colloid, a proteinaceous fluid that contains large amounts
of thyroglobulin, the protein precursor of thyroid hormones. The thyroid also contains
parafollicular cells (C cells) that are the source of the calcium-lowering hormone, calcitonin.
Parafollicular cells differ from the cells of the follicular epithelium in never bordering on the

follicular lumen and in being rich in mitochondria.
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Figure 1. Structure of thyroid and cross-sectional view of follicles



1.1. Synthesis and secretion of thyroid hormones
The steps involved in the synthesis of iodinated thyroglobulin are shown in Figure 2. This
process involves the synthesis of a thyroglobulin precursor, the uptake of iodide, and the
formation of iodothyronine residues. The synthesis of the protein precursor for thyroglobulin is
the first step in the formation of T4 and T3. Thyroglobulin substance is a 660-kDa glycoprotein
composed of two similar 330- kDa subunits held together by disulfide bridges. The subunits are
synthesized by ribosomes on the rough ER and then undergo dimerization and glycosylation in
the smooth ER. The completed glycoprotein is packaged into vesicles by the Golgi apparatus.
These vesicles migrate to the apical membrane of the follicular cell and fuse with it. The

thyroglobulin precursor protein is then extruded onto the apical surface of the cell, where

iodination takes place.
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Figure 2. Thyroid cellular mechanisms for iodine transport, thyroxine and triiodothyronine

formation, and thyroxine and triitodothyronine release into the blood.



The iodide used for iodination of the thyroglobulin precursor protein comes from the blood
perfusing the thyroid gland. The basal plasma membranes of follicular cells, which are near the
capillaries that supply the follicle, contain iodide transporters || |.These transporters move iodide
across the basal membrane and into the cytosol of the follicular cell. The iodide transporter is an
active transport mechanism that requires ATP, is saturable, and can also transport certain other
anions, such as bromide, thiocyanate, and perchlorate. It enables the follicular cell to concentrate
iodide many times over the concentration of iodide present in the blood; therefore, follicular cells
are efficient extractors of the small amount of iodide circulating in the blood. Once inside
follicular cells, the iodide ions diffuse rapidly to the apical membrane, where they are used for

iodination of the thyroglobulin precursor.

The next step in the formation of thyroglobulin is the addition of one or two iodine atoms to
tyrosine residues in the precursor protein. The precursor of thyroglobulin contains 134 tyrosine
residues, but only a small fraction of these become iodinated. A typical thyroglobulin molecule
contains only 20 to 30 atoms of iodine. The iodination of thyroglobulin is catalyzed by the
enzyme thyroid peroxidase, which is bound to the apical membranes of follicular cells [2].
Thyroid peroxidase binds an iodide ion and a tyrosine residue in the thyroglobulin precursor,
bringing them in close proximity. The enzyme oxidizes the iodide ion and the tyrosine residue to
short lived free radicals, using hydrogen peroxide that has been generated within the
mitochondria of follicular cells. The free radicals then undergo addition. The product formed is a
monoiodotyrosine (MIT) residue, which remains in peptide linkage in the thyroglobulin
structure. A second iodine atom may be added to a MIT residue by this same enzymatic process,

forming a diiodotyrosine (DIT) residue.

Iodinated tyrosine residues that are close together in the thyroglobulin precursor molecule
undergo a coupling reaction, which forms the iodothyronine structure. Thyroid peroxidase, the
same enzyme that initially oxidizes iodine, is believed to catalyze the coupling reaction through
the oxidation of neighboring iodinated tyrosine residues to short-lived free radicals. These free
radicals undergo addition. The addition reaction produces an iodothyronine residue and a
dehydroalanine residue, both of which remain in peptide linkage in the thyroglobulin structure

[3]. For example, when two neighboring DIT residues couple by this mechanism, T4 is formed.



After being iodinated, the thyroglobulin molecule is stored as part of the colloid in the lumen of
the follicle. Only about 20 to 25% of the DIT and MIT residues in the thyroglobulin molecule
become coupled to form iodothyronines. For example, a typical thyroglobulin molecule contains
five to six uncoupled residues of DIT and two to three residues of T4. However, T3 is formed in
only about one of three thyroglobulin molecules [4]. As a result, the thyroid secretes

substantially more T4 than T3.

When the thyroid gland is stimulated to secrete thyroid hormones, vigorous pinocytosis occurs at
the apical membranes of follicular cells. Pseudopods from the apical membrane reach into the
lumen of the follicle, engulfing bits of the colloid. Endocytotic vesicles or colloid droplets
formed by this pinocytotic activity migrate toward the basal region of the follicular cell [5].
Lysosomes, which are mainly located in the basal region of resting follicular cells, migrate
toward the apical region of the stimulated cells. The lysosomes fuse with the colloid droplets and
hydrolyze the thyroglobulin to its constituent amino acids shown in figure 3. As a result, T4 and

T3 and the other iodinated amino acids are released into the cytosol.
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Figure 3. Structure of thyroid hormones

T4 and T3 formed from the hydrolysis of thyroglobulin are released from the follicular cell and
enter the nearby capillary circulation, however, the mechanism of transport of T4 and T3 across
the basal plasma membrane has not been defined. The DIT and MIT generated by the hydrolysis
of thyroglobulin are deiodinated in the follicular cell [6]. The released iodide is then reutilized by

the follicular cell for the iodination of thyroglobulin.



Most of the T4 and T3 molecules that enter the bloodstream become bound to plasma proteins.
About 70% of the T4 and 80% of the T3 are noncovalently bound to thyroxine-binding globulin
(TBG), a 54-kDa glycoprotein that is synthesized and secreted by the liver. Each molecule of
TBG has a single binding site for a thyroid hormone molecule. The remaining T4 and T3 in the
blood are bound to transthyretin or to albumin. Less than 1% of the T4 and T3 in blood is in the
free form, and it is in equilibrium with the large protein bound fraction. It is this small amount of

free thyroid hormone that interacts with target cells.

The protein-bound form of T4 and T3 represents a large reservoir of preformed hormone that can
replenish the small amount of circulating free hormone as it is cleared from the blood. This
reservoir provides the body with a buffer against drastic changes in circulating thyroid hormone
levels as a result of sudden changes in the rate of T4 and T3 secretion. The protein-bound T4 and
T3 molecules are also protected from metabolic inactivation and excretion in the urine. As a
result of these factors, the thyroid hormones have long half-lives in the bloodstream. The half-

life of T4 is about 7 days; the half-life of T3 is about 1 day.

Thyroid hormones are important regulators of central nervous system development. It stimulates
growth by regulating growth hormone release from the pituitary and by direct actions on target
tissues, such as bone. Thyroid hormones also regulate the basal metabolic rate and intermediary
metabolism through effects on mitochondrial ATP synthesis and the expression of genes

encoding metabolic enzymes.

1.2. Subclinical hypothyroidism
Biochemical tests of thyroid function can reveal evidence of hypothyroidism before it is
clinically apparent. The term subclinical hypothyroidism is defined biochemically as the finding
of a raised serum TSH (=4.5mIU/L) above the reference range with normal circulating levels of

total thyroxine (T4) and triiodothyronine(T3) (TT4=62-141 nmol/L and TT3=1.1-3.2 nmol/L).

The term subclinical hypothyroidism (SCH) was coined by Bastenie et al in 1967, and the entity
has remained a subject of a heated debate among clinicians ever since [7]. There appears to be
agreement on the basic definition of SCH as the finding of a TSH level above the upper limit of

the reference range in the presence of normal reference range levels of serum total thyroxine



(TT4) and total triiodothyronine (TT3)[8]. The controversy relates in part to just what is the
normal reference range for TSH level, specifically the upper limit of the range beyond which a
diagnosis of hypothyroidism would obtained. That means upper limit has been falling in recent

years from values of 6.5 or 7.0 mIU/L down to 4.1 to 4.5 mIU/L in most laboratories.

The symptoms of abnormal thyroid function in cases of mild thyroid failure are not clearly
defined. Most studies use symptom scores and results are inconsistent. The Colorado survey
found that certain symptoms such as dry skin, cold intolerance and easy fatigability appear more
often in subclinical hypothyroid than in euthyroid subjects [10]. These findings, although

statistically significant, were not clinically useful in separating individual subjects.

1.3. Etiology of subclinical hypothyroidism
The etiology of SCH is the same as the etiology of overt hypothyroidism presented in (Table 1)
[8,9].

Table 1. Causes of subclinical hypothyroidism

Primary Hypothyroidism with Goiter
Acquired
Hashimoto's thyroiditis
Iodine deficiency (endemic goiter)
Drugs blocking synthesis or release of T4 (e.g., lithium, ethionamide, sulfonamides,
iodide)
Goitrogens in foodstuffs or as endemic substances or pollutants
Cytokines (interferon-a , interleukin-2)
Thyroid infiltration
Congenital
Iodide transport or utilization defect (NIS or pendrin mutations)
Iodotyrosine dehalogenase deficiency
Organification disorders (TPO deficiency or dysfunction)

Defects in thyroglobulin synthesis or processing

Atrophic Hypothyroidism




Acquired
Hashimoto's disease

Postablative due to "*' I, surgery, or therapeutic irradiation for nonthyroidal malignancy

Congenital
Thyroid agenesis or dysplasia

TSH receptor defects
Thyroidal Gs protein abnormalities (pseudohypoparathyroidism )

Idiopathic TSH unresponsiveness

Transient Hypothyroidism

Following subacute, painless, or postpartum thyroiditis

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

hemangioendotheliomas

Central Hypothyroidism

Acquired
Pituitary origin (secondary)
Hypothalamic disorders (tertiary)

Congenital
TSH deficiency or structural abnormality

TSH receptor defect

Subclinical hypothyroidism is most often caused by chronic lymphocytic thyroiditis (goitrous
Hashimoto’s thyroiditis and atrophic thyroiditis), an autoimmune disorder of the thyroid gland
that is the most common cause of decreased thyroid hormone production in patients with

acquired, subclinical, or overt hypothyroidism|9,11-13].

The term endemic goiter denotes any goiter occurring in a region where goiter is prevalent [ 14,
15]. As mentioned, endemic goiter almost always occurs in areas of environmental iodine

deficiency. Goiter is a public health problem with a prevalence rate as high as 38 % in the high




lands of Northern Ethiopia [16]. Recently, an overall prevalence of gross goiter of 22.8 % has
been reported from sekota District, Northern Ethiopia [17]. In Ethiopia Iodine deficiency
disorders has been recognized as a public health for many decades [18-22].A recent study that
did both clinical and biochemical assessment has confirmed that the situation of iodine
deficiency disorder has deteriorated [23]. In high goiter endemic regions the prevalence of goiter
in children was greater than 30 % while in less endemic regions it was less than 15 %
[24].Although endemic goiter condition is estimated to affect more than 200 million people
throughout the world and is of major public health significance, it is most common in
mountainous areas, such as the Alps, Himalayas, and Andes, or in the Great Lakes and
Mississippi Valley regions of the United States, owing to the depletion of iodine consequent to
the persistent glacial run-off in these regions|15]. The causative role of iodine deficiency in the
genesis of endemic goiter is supported by the inverse correlation between the iodine content of
soil and water and the incidence of goiter, the kinetics of iodine metabolism in patients with the

disorder, and a decrease in incidence after iodine prophylaxis.

A research made by Zewdie Woldegebriel and Teshome Demeke in 1993 showed a positive
correlation between goiter prevalence and altitude amongst school children as well as house hold
members. The correlation was relatively stronger among the household which may be related to
the longer period of exposure to a fixed iodine intake. In addition to the relationship between
goiter prevalence and altitude, there was variation in the prevalence within the same altitude
among the different study sites, particularly in lowlands areas. Thus, the prevalence in the
household members in Felegeneway which lies at an altitude of 1430 m was 33 % while it was

less than 8 % at all the other sites below 1500 m [20].

Ingestion of compounds that block thyroid hormone synthesis or release may cause goiter with or
without hypothyroidism. Apart from the agents used in the treatment of hyperthyroidism,
antithyroid agents may be encountered either as drugs for the treatment of disorders unrelated to
the thyroid gland or as natural agents in foodstuffs [25]. Lithium carbonate, which is prescribed
for the treatment of manic-depressive disorders, may impair thyroid hormone synthesis and
release, and may be associated with the development of goiter (40-60% of cases) and mild or

moderate hypothyroidism [26,27]. Patients who develop persistent hypothyroidism during



lithium treatment are more likely to have underlying chronic Hashimoto thyroiditis.
Hypothyroidism may also develop during treatment with aminoglutethimide, ethionamide,

sulfonamides, and sulfonylureas, which interfere with thyroid hormone synthesis [28].

Antithyroid agents also occur naturally in foods such as cabbages, turnips, kale, kohlrabi,
rutabaga, mustard, and various plants that are not eaten by humans but that serve as animal
fodder. It is likely that some thiocyanate is present in such plants (particularly cabbage).
Cassava meal, a dietary staple in many regions of the world, contains linamarin, a cyanogenic
glycoside, the metabolism of which leads to the formation of thiocyanate which influences the
thyroid iodine metabolism thereby causing mild and overt hypothyroidism. Health problems
associated with cassava consumption was studied in three villages (Kodowono, Lotte and
Woidewashe) of Gamo-Gofa, south Ethiopia. Total goiter rate is increased with increasing rate
of cassava consumption while, urinary iodine excretion was found to be in the normal range for

the three villages [29].

A number of synthetic chemical pollutants have been implicated in causing goitrous
hypothyroidism, including polychlorinated biphenyls and resorcinol derivatives. Perchlorate has
also been noted in high concentrations in geographic regions in which explosives were made. It
is not clear whether the concentrations are significant enough to produce mild and overt

hypothyroidism [30-32].

Interferon-a, used for the treatment of hepatitis or certain tumors, alone or in combination with
IL-2, may induce thyroid dysfunction due to the activation or enhancement of the autoimmune
process [28.33]. Risk factors associated with the possible development of hypothyroidism
include female sex, longer duration of interferon-o treatment, presence of chronic hepatitis C
virus, older age, and preexisting presence of anti-TPO antibodies. The prevalence of interferon-
a-associated hypothyroidism in patients with chronic hepatitis C virus is reported to be between
7 and 39%, and the presence TPO antibodies may be an important risk factor that predicts
persistent hypothyroidism at the end of interferon-o treatment [28]. Thyroid autoimmunity(TA)

and dysfunction frequently occur in multiple sclerosis patients during interferon-f therapy,



particularly within the first year of treatment; thyroid dysfunction is generally subclinical and

transient in over half of the cases [34].

Infiltrative disease or infectious disorders of the thyroid gland (Pneumocystis carini infection and
Kaposi’s sarcoma in patients with AIDS) may induce thyroid hormone deficiency; however these

diseases rarely cause hypothyroidism [28].

Other causes of primary hypothyroidism may result from therapies that destroy thyroid tissue
such as radioactive iodine treatment or external radiation therapy. Mild and overt
hypothyroidisms are common after external radiotherapy of the head and neck area and develops
gradually within the first year with a risk that appears to be dose-dependent [28]. It is frequent
after external radiation therapy in patients with Hodgkin’s lymphoma, leukemia, aplastic anemia,
brain tumors, or bone marrow transplantation. Chemotherapy also may induce hypothyroidism in
patients with lymphoma [35]. Women with breast cancer may have an increased risk of
autoimmune thyroid disease after adjuvant chemotherapy and tamoxifen [36,37].Surgical reports
on thyroid disease are scanty in Ethiopia. Hospital based studies on Addis Ababa as well indicate
goiter and its complication are frequent causes of outpatient visit and admission [38-40]. A
report from Gondar [41] showed that thyroid disorder constitute 3.7 % of the surgical
admissions. A previous analysis of surgical admission in the department of surgery, TASH,

showed goiter as one of the top ten surgical conditions [42].

Inherited defects in hormone biosynthesis are rare causes of goitrous hypothyroidism and
account for only about 10% to 15% of the 1 in 3500 newborns with congenital hypothyroidism
[43]. Specific defects in the pathways of hormone synthesis caused by iodide transport defect,
defects in expression or function of thyroid peroxidase, iodotyrosine dehalogenase defect,
pendred's syndrome, and defects in thyroglobulin synthesis may result in hypothyroidism.
Atrophic hypothyroidism of congenital origin is caused by thyroid agenesis or dysplasia,TSH
receptor defects, thyroidal Gs protein abnormalities (pseudohypoparathyroidism ), idiopathic
TSH unresponsiveness result in hypothyroidism. A research made in 2002 in the pattern of
hypothyroid in Ethio-Swedish children’s hospital showed that one hundred twenty six new

patients from all over the country were referred to endocrinology clinic of Ethio-Swedish



children’s hospital for thyroid disorder and thirty one patients (24%) were found to have
hypothyroidism, seventeen (13%) had congenital hypothyroidism while the rest fourteen (11.5%)

were categorized to have juvenile hypothyroidism [44].

Transient increases in serum TSH may occur after subacute, postpartum, or painless thyroiditis
and after partial thyroidectomy and eventually followed by euthyroid state is the cause for
transient SCH. The postpartum period is associated with an increased risk of developing

subclinical or overt hypothyroidism.

Consumptive hypothyroidism is the term given to an unusual cause of hypothyroidism that has
been identified in infants with visceral hemangiomas or related tumors [45,46,47]. The first
patient reported with this syndrome presented with abdominal distention caused by a large
hepatic hemangioma with respiratory compromise secondary to upward displacement of the
diaphragm. However, clinical signs suggested hypothyroidism, which was confirmed by finding
a markedly elevated TSH level and undetectable T4 and T3 levels. Rapid destruction of thyroid

hormone due to D3 expression in large hemangiomas or hemangiomasendotheliomas.

SCH is frequently observed in patients with overt hypothyroidism receiving inadequate
replacement therapy due to poor compliance, drug interactions, or inadequate monitoring of
therapy. In fact, between 17.6 and 30% of patients with overt thyroid failure were reported to

have SCH due to inadequate thyroid hormone supplementation [ 10,48].

Central hypothyroidism is due to TSH deficiency caused by either acquired or congenital
hypothalamic or pituitary gland disorders. In addition to pituitary tumors, hypothalamic
disorders, and the like, an unusual cause of secondary hypothyroidism occurs in individuals
given bexarotene (a retinoid X [RXR] receptor agonist) for T-cell lymphoma [49]. This drug
suppresses the activity of the human TSH -subunit promoter in vitro. Serum T4 concentrations
are reduced about 50%, and patients experience clinical benefit from thyroid hormone
replacement. Dopamine, dobutamine, high-dose glucocorticoids, or severe illness may suppress
TSH release transiently, leading to a pattern of thyroid hormone abnormalities suggesting central

hypothyroidism. Germline loss-of-function mutations in one or both alleles of the TSH-receptor



gene can cause SCH [50,51]. TSH was slightly (6.6 —14.9 mIU/liter) to moderately (24—46 mIU/
liter) increased in these patients and was associated with normal free thyroid hormone
concentrations, normal thyroid size, and normal biochemical parameters of TA [51]. Recently, a
low prevalence of TSH receptor mutations was reported in a large series of subjects with

sporadic and familial non autoimmune SCH [52].

1.4. Prevalence of subclinical hypothyroidism

The prevalence of SCH has been reported to be between 4 and 10% of adult population
worldwide [10,53-58].Two large population-based screening studies have provided important
epidemiological data about SCH: the Whickham Survey , and NHANES III .In the Whickham
Survey (2779 subjects), SCH, defined by serum TSH levels above 6 IU/liter, was identified in
7.5% of females and 2.8% of males [54] .The sample examined in NHANES III (16,353 people
aged > 12 yr) represented the geographic and ethnic distribution of the U.S. population . SCH
was found in 4.3% of this population [53].

In the Colorado study (over 25,000 state residents attending a series of state wide health fairs),
9.5% of all subjects had an elevated serum TSH concentration, and 89% of these were not on
thyroid hormone therapy. Seventy-five percent of these individuals had serum TSH levels in the
5-10 mIU/liter range. In each age decade, a higher percentage of women than men had an
elevated serum TSH concentration; the difference was significant after age 34 yr (P< 0.01). In

the ninth decade of life, the prevalence of elevated TSH was as high as 15-20% [ 10].

The prevalence of mild thyroid dysfunction was higher in older populations in all
epidemiological surveys conducted so far [53-59]. The highest age- and sex-specific rates are in
women older than 60 years of age, approaching 20 percent in some reports [10,54]. In a recent
survey, the prevalence of subclinical hypothyroidism in men over the age of 74 years (16
percent) was almost as high as it was in women of the same age (21 percent) [10]. Up to 75
percent of patients have only mildly elevated serum thyrotropin values (5 to 10 mU per liter),
and 50 to 80 percent of patients have positive tests for antibodies against thyroperoxidase,
depending on the age, sex, and serum thyrotropin levels [10,54]. Goiter is twice as prevalent

among patients with this condition as in the general population [54].



SCH is more frequent in areas of iodine sufficiency, i.e., 4.2% in iodine-deficient areas
compared with 23.9% in areas of abundant iodine intake. This finding was confirmed by a high

prevalence of SCH in Iceland 18% and Hungary 24%, which have a high iodine intake [60].

1.5. Proposed adverse consequences of subclinical hypothyroidism

1.5.1. Progression to Overt Hypothyroidism

Patients with SCH have a high rate of progression to clinically overt hypothyroidism, 2.6% each
year if thyroperoxidase (TPO) antibodies are absent and 4.3% if they are present [61]. However,
some persons do not show progression and some experience normalization. A TSH level greater
than 10 mIU/L predicts a higher rate of progression, and a level of less than 6 mIU/L predicts a
lower likelihood of progression. In a study in men and women older than 55 years with a mean
follow-up of 32 months, the TSH level normalized in 52% of those with a serum TSH of less
than 10 mIU/L [62].

1.5.2. Systemic Symptoms of Hypothyroidism
The symptoms of abnormal thyroid function in cases of mild thyroid failure are not clearly
defined. Most studies use symptom scores and results are inconsistent. The Colorado survey [10]
found that certain symptoms such as dry skin, cold intolerance and easy fatigability appear more
often in subclinical hypothyroid than in euthyroid subjects. These findings, although statistically
significant, were not clinically useful in separating individual subjects. Studies involving the
elderly have found no greater prevalence of symptoms among those with subclinical

hypothyroidism compared with euthyroid subjects [56].

Several randomized studies of the effect of levothyroxine therapy in patients with SCH are
available. One study limited to patients with serum TSH levels from 5 to 10 mIU/L did not show
any benefit [59]. Some studies (range in TSH level, 3-32 mIU/L) showed improved symptom
scores or improved memory in a quarter of patients. Many recent studies have not shown
improvement in mood, anxiety, and cognition in older persons [63-66]. In a previous scientific

review in 2004, available data were considered insufficient to support a benefit for levothyroxine



therapy in patients with SCH, in particular for the group with TSH less than 10 mIU/L, and a

similar conclusion have been drawn in 2008.

1.5.3. Lipid Abnormalities and Other Cardiac Risk Factors
The adverse effects of subclinical hypothyroidism on cholesterol concentrations have long been
associated with a theoretical increased risk of cardiovascular disease, but the evidence is
inconsistent [67]. Most but not all studies have found an association between subclinical
hypothyroidism and raised low-density lipoprotein cholesterol (LDL-C), low high-density
lipoprotein cholesterol (HDL-C) and raised lipoprotein(a) [67]. A recent cross-sectional
population study calculated that subclinical hypothyroidism, present in 10% of middle-aged
women, increased total cholesterol by 0.5 mmol L! [69]. A re-analysis of intervention studies
between 1976 and 1995 showed that subclinical hypothyroidism is up to three times more
common in subjects with increased plasma cholesterol concentrations, but that total cholesterol is
only slightly raised (up to 30%) in subclinical hypothyroidism [70]. T4 treatment of patients with
mild thyroid failure has been estimated to lower serum total cholesterol by 0.2-0.4 mmol L' and

LDL cholesterol by ~0.2 mmol L™ [68,70].

A recent double-blind study of physiological T4 replacement in 63 women with subclinical
hypothyroidism (serum TSH 11.7 + 0.8 mU L") confirmed a reduction in total cholesterol and
LDL cholesterol of 0.24 mmol L' and 0.33 mmol L'l, respectively, with an estimated risk
reduction of cardiovascular mortality of 9-31% [71]. Among the studies that have stratified
patients by TSH level, the magnitude of the change in lipids following T4 therapy appeared to
depend upon the severity of thyroid dysfunction. In the only one of five studies that was a
randomized controlled trial, reductions in serum lipids were not significant in those individuals

with a serum TSH 10 mU 1! [71].

1.5.4. Adverse effect ischaemic heart disease
It is not known whether T4 therapy in subclinical hypothyroidism reduces the risk of ischaemic
heart disease. A coronary angiographic study found greater progression of lesions in hypothyroid
patients with serum TSH levels in the subclinical hypothyroid range compared with patients
whose serum TSH levels were maintained within the normal range [72]. More recently, a report

from a cross-sectional study of elderly women from Rotterdam concluded that mild thyroid



failure was an independent risk factor for myocardial infarction [73]. However, the only
longitudinal data from a multiple logistic regression analysis from the 20-year follow up of the
Whickham survey cohort showed no association between evidence of autoimmune thyroid
disease (defined as either treated hypothyroidism, presence of antithyroid antibodies or raised
serum TSH) documented at the first survey with mortality or the development of ischaemic heart
disease [74]. Therefore, evidence to support improved cardiovascular outcomes in subjects with

subclinical hypothyroidism treated with T4 to normalize serum TSH is lacking.

1.5.5. Cardiac Dysfunction
Studies have shown slowed left ventricular relaxation time, increased vascular tone at rest, and
left ventricular systolic dysfunction with exercise and impaired endothelial function [75]. Some
studies have shown improvement of cardiac contractibility and systolic time interval with
levothyroxine therapy [75]. No evidence exists to support an association between heart failure
and a serum TSH level of less than 10.0 mIU/L. Again, most studies were not categorized for
degrees of TSH elevation, and data remain insufficient for a TSH level less than 10 mIU/L but

strongly suggestive for a TSH level greater than 10 mIU/L.

1.5.6. Adverse Fetal Effects
There are observational data suggesting that subclinical hypothyroidism during pregnancy might
be associated with suboptimal intellectual performance in children, but these observations are
based on relatively small numbers of cases [76]. Some studies have even suggested that the
maternal serum free T4 level is more sensitive than serum TSH in predicting the likelihood of
adverse intellectual outcomes in the offspring [77]. No intervention data on the effect of T4

therapy in pregnancy exist.

1.5.7. Neuromuscular Dysfunction
It has been suggested that neuromuscular symptoms and dysfunction are common in patients
with SCH and can be reversed by levothyroxine treatment [78]. A definitive answer will require

more studies with TSH levels stratified as less than or greater than 10 mIU/L.



1.5.8. Psychiatric and Cognitive Dysfunction
Data related to aggravation of depression, bipolar disorder, and effects on cognitive function
have been presented [79]. A recent study showed no association with anxiety, depression, or
cognitive dysfunction [80]. Nonetheless, it is still reasonable to have a low threshold for therapy

for SCH in patients with depression, bipolar disorder, and cognitive dysfunction.

Significance of the study

Many of the research are done on iodine deficiency, endemic goiter in school children, endemic
goiter and dietary association, congenital hypothyroidism and thyrotoxicosis. A large-scale
survey of the prevalence of SCH has not been performed in Ethiopia. Since no data is available
on SCH, this study provides a preliminary understanding of the prevalence and the progression

of the disease to different clinical severity.

In turn, this may lead to the management of subclinical hypothyroidism and its progression to an

overt hypothyroidism.



Hypothesis

There is a high prevalence of SCH and its progression to overt hypothyroidism among patients

attending in TASH.

Objectives

1.6. General objective

To assess the serum levels of T3, T4 and TSH role for the diagnosis of

subclinical hypothyroidism.

1.7. Specific objectives

To assess the serum levels of T3, T4 and TSH role for the diagnosis of
subclinical hypothyroidism.

To determine the prevalence of subclinical hypothyroidism.

To estimate the migration of subclinical hypothyroidism to clinical
hypothyroidism as well as normalization of TSH.

To correlate thyroid function test to BMI and blood pressure.

To compare the symptoms of abnormal thyroid function between the

subclinical hypothyroid patients and euthyroid.



Material and methods

1.8. Study design
Retrospective study was conducted on medical records of subclinical hypothyroidism

patients.

1.9. Study area
The study was conducted in Nuclear Medicine Center at TASH in Addis Ababa. This hospital
serves as a referral hospital and heterogeneous group of patients from different regions of the

country for thyroid function test.

1.10. Study subjects
The subjects of the study were comprised of patients referred to Tikur Anbessa Specialized
Hospital for thyroid function test. Thus, a heterogeneous group of patients from the different
regions of the country were included in the study. Study groups- Those individuals who are
subclinical hypothyroid patients. Control groups- Those individuals who are euthyroid patients

whose age, gender, socio-cultural life style match within the study group.

1.11.Sample size determination
Sample size of the study was determined by the single population proportion formula according

to Daniel, 1995 [81]

2

N=P(l-P) (Z;i)

Where: Zyn =1.96 (95 % confidence interval)
P=prevalence

E=precision

The prevalence of subclinical hypothyroidism in the general population is about 7 % [82]. Using
the values of Z,» =1.96 (95 % confidence interval) and P=0.07 and E=0.02 the sample size was

calculated as with population correction factor:



1.96\2
N = 0.07 (1 — 0.07) (m)

N=582.

The total number of subclinical hypothyroid patients will be included in this study is about 582

and 349 euthyroid controls.

1.12.Selection criteria

Inclusion criteria

All SCH patients of both females and males whose serum TSH level > 4.5mIU/L and normal
TT4 and TT3 (TT4=62-141 nmol/L and TT3=1.1-3.2 nmol/L) and euthyroid individuals (with
normal thyroid function tests) determined at nuclear medicine center of TASH were included for
the study as a control group. The study was conducted on all subjects fulfilling the inclusion

criteria on their medical records.

Exclusion criteria
Individuals that show no persistent increase in serum TSH levels-(Transient subclinical
hypothyroidism) mentioned below.
e Transient SCH following subacute, painless, or postpartum thyroiditis.
e After withdrawal of thyroid hormone therapy in euthyroid patients.
e Laboratory analytical problem (assay variability, heterophilic antibodies).
® Impaired renal function.
® Recovery phase of euthyroid sick syndrome.
e Untreated adrenal insufficiency.
Pregnant women.
Patients with endocrine disorder (e.g. Diabetes Mellitus).
Cancer patients.
Alcoholics.

Smokers.

AN NN N NN

Patients with acute and systemic sever illness.



v' Cancer patients subjected to radiotherapy.

v’ Patients taking thyroid medications will be excluded from the study.

1.13. Sample collection
Blood sample: Between 3-5ml of blood was drawn from antecubital vein of the arm by
trained laboratory technicians working at Nuclear Medicine Center. The serum was
separated after 45 minutes of collection by centrifugation at 3500 rpm for 15 minutes.
Then, the serum was collected in a nanc tube and stored in refrigerator at -20°C until

analysis.

1.14. Ethical issues
This study was approved by the Institutional Review Board (IRB) of the School of Medicine,
Addis Ababa University.

1.15. Data collection
All necessary information was collected from patient’s medical record using structured formats
(Annex III) consisting parts for collection of data on demographic characteristics, clinical
findings, and laboratory investigations about sampled individuals. All the data collection formats

were filled in nuclear medicine center of TASH by the principal investigator.

1.16. Biochemical analysis of laboratory variables

Working principle

RIA is a sensitive method for measuring small amounts of substances in the blood. Its principle
is based on the Ag-Ab reaction in which tracer amount of radio labeled Ag competes with the
endogenous Ag for limited binding sites of specific Ab against the antigen. The measurement of
the analyte using the labels is broadly categorized into competitive and noncompetitive methods.

In competitive formats, unlabelled analyte in the test sample is measured by its ability to
compete with labeled antigen for a limited number of antibody binding sites. The unlabeled
antigen blocks the ability of the labeled antigen to bind because that binding site on the antibody

is already occupied. Thus, in a competitive immunoassay, less label measured in the assay means



more of the unlabeled (test sample) antigen is present. The amount of antigen in the test sample

is inversely related to the amount of label measured in the competitive format.
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Figure 4. Competitive reaction of labeled and unlabeled antigen for an antibody

Noncompetitive (sandwich) immunoassays generally provide the highest level of assay

sensitivity and specificity. This format is referred to as a “sandwich” assay because the analyte is

bound (sandwiched) between two highly specific antibody reagents.

Figure 5. Noncompetitive reaction of labeled and unlabeled antibodies to two sites on an antigen

The reaction mixture typically includes an excess of labeled antibody, so that all metabolite is
bound. The amount of antibody-antigen complex is then measured to determine the amount of

metabolite present in the sample. The measurement of labeled analyte, usually antibody, is

directly proportional to the amount of antigen present in the sample.

Various instruments are used to detect and measure radioactivity:

e scintillation counter
e  Geir-muller counter

e (Gas counter etc.



Both the free and bound fractions are counted. Various relationships are established between the

variables and mathematical equations are defined to calculate the required data.

1.16.1. Serum T4 coated bead RIA

Principle
Unlabelled analyte antigen in the test sample is measured by its ability to compete with radio
labeled antigen for a limited number of antibody binding sites. Both the free and the bound
fractions are counted by gamma counter. The amount of antigen in the test sample is inversely
related to the amount of radio labeled antigen measured in the competitive RIA. Less label

measured in the assay means more of the unlabelled antigen is present (test sample).

Reaction:
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Figure 6. T4 coated bead RIA reaction. A.Unlabeled hormone, B. Unlabeled hormone mixed
with radiolabeled hormone, C. Radiolabeled and unlabeled compete for anti-T4 coated bead, D.

Washing.

1.16.1.1. Assay reagents and materials

i. Materials
Serum T4 Coated Bead Reagent Pack. (SKY 1102A)




500Anti — T4 coated beads
1 set of 6x1ml T4 standards
I1x6uCi '1-T4 tracer
Serum T4 Coated Bead Complete Kit. (SKY 1102B)
500Anti — T4 coated beads
1 set of 6x1ml T4 standards
I1x6uCi '1-T4 tracer
6x25ml Serum T4 RIA Coated Bead Assay Buffer
2x25ml Wash solution (100xconcentrate)

Iset of 3x 1ml Quality control
ii. Assay reagent Preparation

Wash Buffer
Dilute Wash solution concentrate1:99 with distilled water to give a working strength solution.
Prepare fresh, only sufficient for the assay. Do not store diluted wash solution for subsequent
assays.

Tracer solution '*’I-T4
Reconstitute the tracer aliquot with 1ml distilled or deionised water. Prepare 100ul aliquoits.
Either use immediately or store at -20°C. When ready to perform an essay, dilute aliquots in
assay buffer 1:99.
E.g. 100n149.9ml assay buffer.
A200ul sample of this diluted material should give a count rate of between 15,000 and 20,000
counts per minute.
Prepare fresh, only sufficient for the assay. Do not store diluted tracer solution for subsequent
assays.

Standards
Reconstitute each standard with 1ml distilled or deionised water. Allow to stand for 30 minutes,
mixing at 10 minute intervals.
Storage: Use immediately or separate into aliquots and store at -20°C.

Coated bead



Allow the coated beads to warm to ambient temperature prior to opening the bag. Re-seal unused
beads in bag with dessicant. Store at 4°C.
Procedure
A. Label and number the tubes with a marker pen. Ensure there are enough tubes for the required
number of tests, Standards and QC’s. Tests should be performed in duplicate for best results.
B. Add 10ul of standard, sample or QC to each tube.
C. Add 200u1 of tracer solution 1251.T4 to each tube. Total counts tubes should be prepared by
adding 200u1 only to two tubes.
D. Add one Anti T4 coated bead to each tube except Total counts
E. Vortex
F. Mix for 2 hours preferably using a rotating tube holder.
G. Add 2ml wash solution to all the tubes except total counts tubes.
H. Aspirate or decant the solution from all tubes except total counts tubes
I. Repeat steps G and H twice more to ensure thorough washing of the tubes.
J. Count the bound radioactivity for 60 seconds using a gamma counter.
K. Plot the graph of % (Bound/Total) Counts vs log T4 concentration for the standards.
L. Determine the concentrations of the QC’s and unknown test results by interpolation from the
standard curve.
Note: Steps K and L may be performed automatically using a data reduction software package.

Table 7.1. Mixing (T4 immunoassay)

Steps Label and no. Label and no. Label and no. quality | Label and no. total
standards specimens controls counts
Add 10 pL v - - -
— v — —
— — v —
Add 200 pL tracer v v v v
solution *°I-T4
Add one Anti T4 v v v _
coated bead
Vortex and mix for 2 hours using a rotating tube holder
Add 2 ml wash v v v -
solution

Aspirate or decant the solution from all tubes except the total count tubes

Count the bound radioactivity for 60 seconds using a gamma counter




Plot the graph of % (Bound/Total) counts vs log T4 concentration for the standards

Using semi-logarithmic graph paper plot B/T (%) for each standard versus the corresponding
logarithm of concentration of T4. Figure 7 shows a typical standard curve. Determine the T4
concentration of the unknown samples by interpolation from the standard curve. Do not

extrapolate values beyond the standard curve range.

Figure 7. Percentage of Bound per Total T4 versus Logarithm of T4 concentration

Expected values

Normal 62-141 nmol/L

1.16.2. Serum TSH coated bead IRMA

Principle
Noncompetitive RIA is referred to as a sandwich assay because the analyte is bound to two
highly specific antibody reagents. The reaction mixture typically includes an excess of the

labeled antibody, so that the antigen in the test sample is bound. Both the free and the bound




fractions are counted by gamma counter .The amount of antibody antigen complex is then
measured to determine the amount of antigen present in the sample. The measurement of labeled

analyte usually antibody, is directly proportional to the amounts of antigen present in the sample.

Reaction:
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Figure 8. TSH coated bead IRMA reaction. A. Unlabeled hormone, B. Unlabeled hormone
mixed with radiolabeled hormone, C. Analyte sandwiched between two highly specific

antibodies, D. Washing.

1.16.2.1. Assay reagents and materials

i.Materials
Serum TSH coated Bead Reagent pack. (SKY1101A)
500Anti —TSH coated beads
1 set of 8x1ml TSH stands
1x20uCi '*’I-Anti TSH tracer
Serum TSH coated Bead complete Kit. (SKY1101B)
500Anti —TSH coated beads
1 set of 8x1ml TSH stands
1x20uCi '*’I-Anti TSH tracer
6x24ml TSH serum IRMA coated Bead Assay Buffer




2x25ml Wash solution (100xconcetrate)

Iset of 2x1ml Quality controls

il.Assay reagent Preparation

Wash Buffer
Dilute Wash solution concentrate1:99 with distilled water to give a working strength solution.
Prepare fresh, only sufficient for the assay. Do not store diluted wash solution for subsequent
assays.

Tracer solution '**I-Anti TSH
Reconstitute the tracer alquot with 1ml distilled or deionised water. Prepare100ulaliquoits.
Either use immediately or store at -20°C. When ready to perform an essay, dilute aliquots in
assay buffer 1:99.
E.g. 100n149.9ml assay buffer.
A200u1 sample of this diluted material should give a count rate of between 40,000 and 60,000
counts per minute.
Prepare fresh, only sufficient for the assay. Do not store diluted tracer solution for subsequent
assays.

Standards
Reconstitute each standard with 1ml distilled or deionised water. Allow to stand for 30 minutes,
mixing at 10 minute intervals.
Storage: Use immediately or separate into aliquots and store at -20°C.

Coated bead
Allow the coated beads to warm to ambient temperature prior to opening the bag. Re-seal unused
beads in bag with dessicant. Store at 4°C.

Procedure
A. Label and number the tubes with a marker pen. Ensure there are enough tubes for the required
number of tests, Standards and QC’s. Tests should be performed in duplicate for best results.
B. Add 100u1 of standard, sample or QC to each tube.
C. Add 200u1 of tracer solution '*I Anti-TSH to each tube. Total counts tubes should be

prepared by adding 200u1 only to two tubes.



D. Add one Anti TSH coated bead to each tube except Total counts

E. Vortex

F. Mix for a minimum of 16 hours preferably using a rotating tube holder.

Next day:

G. Add 2ml wash solution to all the tubes except total counts tubes.

H. Aspirate or decant the solution from all tubes except total counts tubes

I. Repeat steps G and H twice more to ensure thorough washing of the tubes.

J. Count the bound radioactivity for 60 seconds using a gamma counter.

K. Plot the graph of % (Bound/Total) Counts vs log TSH concentration for the standards.
L. Determine the concentrations of the QC’s and unknown test results by interpolation from the
standard curve.

Note: Steps K and L may be performed automatically using a data reduction software

package.
Table 7.2. Mixing (TSH immunoassay)
Steps Label and no. Label and no. Label and no. quality | Label and no. total
standards specimens controls counts
Add 100 pL v - - -
— v — —
_ _ v _
Add 200 pL tracer v v v v
solution **’l-anti TSH
Add one Anti TSH v v v -
coated bead
Vortex and mix for 16 hours using a rotating tube holder
Add 2 ml wash v v v -
solution

Aspirate or decant the solution from all tubes except the total count tubes

Count the bound radioactivity for 60 seconds using a gamma counter

Plot the graph of % (Bound/Total) counts vs log TSH concentration for the standards




Using semi-logarithmic graph paper plot B/T (%) for each standard versus the corresponding
logarithm of concentration of TSH. Figure 9 shows a typical standard curve. Determine the TSH
concentration of the unknown samples by interpolation from the standard curve. Do not

extrapolate values beyond the standard curve range.

Figure 9. Percentage of Bound per Total TSH versus Logarithm of TSH concentration

Expected values
Normal 0.38-4.8 mIU/L

1.16.3. Free T4 coated bead IRMA

Principle
Noncompetitive RIA is referred to as a sandwich assay because the analyte is bound to two
highly specific antibody reagents. The reaction mixture typically includes an excess of the
labeled antibody, so that the antigen in the test sample is bound. Both the free and the bound
fractions are counted by gamma counter .The amount of antibody antigen complex is then
measured to determine the amount of antigen present in the sample. The measurement of labeled

analyte usually antibody, is directly proportional to the amounts of antigen present in the sample.



Reaction:

Figure 10. FT4 coated bead IRMA reaction. A. Unlabeled hormone, B. Unlabeled hormone
mixed with radiolabeled hormone, C. Analyte sandwiched between two highly specific

antibodies, D. Washing.

1.16.3.1. Assay reagents and materials

i.Assay reagent ready to use

Free T4 coated Bead Reagent pack. (SKY1102H)
500Anti —Free T4 coated beads
1 set of 6x1ml Free T4 standards
4x6uCi '"*I-Anti Free T4 tracer

Free T4 coated Tube complete Kit. (SKY2202B)
500Anti —Free T4 coated beads
1 set of 6x1ml Free T4 stands
4x6uCi "Tanti TSH tracer
40x25ml Free T4 serum IRMA coated Bead Assay Buffer
2x25ml Wash solution (100 x concentrate)

Iset of 3x1ml Quality controls




iil.Assay reagent Preparation

a. Wash Buffer
Dilute Wash solution concentrate1:99 with distilled water to give a working strength solution.
Prepare fresh, only sufficient for the assay. Do not store diluted wash solution for subsequent
assays.

Tracer solution '*’I-T4
Reconstitute the tracer aliquot with Iml distilled or deionised water. Prepare100ulaliquoits.
Either use immediately or store at -20°C. When ready to perform an essay, dilute aliquots in
assay buffer 1:24.
E.g. 100p142.4ml assay buffer.
A500u1 sample of this diluted material should give a count rate of between 40,000 and 60,000
counts per minute.
Prepare fresh, only sufficient for the assay. Do not store diluted tracer solution for subsequent
assays.

Standards
Reconstitute each standard with 1ml distilled or deionised water. Allow to stand for 30 mins,
mixing at 10 minute intervals.
Storage: Use immediately or separate into aliquots and store at -20°C.

Coated bead
Allow the coated beads to warm to ambient temperature prior to opening the bag. Re-seal unused
beads in bag with dessicant. Store at 4°C.

Procedure
A. Label and number the tubes with a marker pen. Ensure there are enough tubes for the required
number of tests, Standards and QC’s. Tests should be performed in duplicate for best results.
B. Add 50ul of standard, sample or QC to each tube.
C. Add 5001 of assay buffer to each tube
D. Add one Anti Free T4 coated bead to each tube except Total counts.
E. Vortex.
F. Mix for a 30 minimum preferably using a rotating tube holder.

Next:



G. Add 2ml wash solution to all the tubes except total counts tubes.

H. Aspirate or decant the solution from all tubes except total counts tubes.

I. Repeat steps G and H twice more to ensure thorough washing of the tubes.

J. Add 500yl of tracer solution '51-T4 to each tube. Total counts tubes should be prepared by
adding 500ul only to two tubes.

K. Mix 30 minutes preferably using a rotating tube holder.

L. Add 2ml wash solution to all the tubes except total counts tubes.

M. Aspirate or decant the solution from all tubes except total counts tubes.

N. Repeat steps L. and M twice more to ensure through washing of the tubes.

O. Count the bound radioactivity for 60 seconds using a gamma counter.

P. Plot the graph of % (Bound/Total) Counts vs log Free T4 concentration for the standards.

Q. Determine the concentrations of the QC’s and unknown test results by interpolation from the
standard curve.

Note:Steps K and L may be performed automatically using a data reduction software package.

Table 7.3. Mixing (Free T4 immunoassay)

Steps Label and no. Label and no. Label and no. quality | Label and no. total
standards specimens controls counts
Add 50 pulL v _ _ _
— v — —
— — v —
Add 500 pL assay v 4 v _
buffer
Add one Anti free T4 v v v _

coated bead

Vortex and mix for 30 minutes preferably using a rotating tube holder

Add 2 ml wash v v v -
solution

Aspirate or decant the solution from all tubes except the total count tubes

Add 200 pL tracer v v v v
solution *°I-T4

Mix for 30minute preferably using a rotating tube holder

Add 2 ml wash v v v -
solution

Aspirate or decant the solution from all tubes except the total count tubes

Count the bound radioactivity for 60 seconds using a gamma counter




Plot the graph of % (Bound/Total) counts vs log free T4 concentration for the standards

Using semi-logarithmic graph paper plot B/T (%) for each standard versus the corresponding
logarithm of concentration of freeT4. Figure 11 shows a typical standard curve. Determine the
free T4 concentration of the unknown samples by interpolation from the standard curve. Do not

extrapolate values beyond the standard curve range.
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Figure 11. Percentage of Bound per total T4 versus Logarithm of Free T4

Expected values
Normal 10-20 pmol/L

1.16.4. Serum T3 coated bead RIA

Principle
Unlabelled analyte antigen in the test sample is measured by its ability to compete with radio

labeled antigen for a limited number of antibody binding sites. Both the free and the bound

fractions are counted by gamma counter. The amount of antigen in the test sample is inversely




related to the amount of radio labeled antigen measured in the competitive RIA. Less label

measured in the assay means more of the unlabelled antigen is present (test sample).

Reaction:

/

1

RN

\

\

|

\
\

|
| | |

|

Figure 12. T3 coated bead RIA reaction. A. Unlabeled hormone, B. Unlabeled hormone mixed
with radiolabeled hormone, C. Radiolabeled and unlabeled compete for anti-T3 coated bead, D.

Washing.

1.16.4.1. Assay reagents and materials

i.Materials

Serum T3 Coated Bead Reagent Pack. (SKY 1104A)
500Anti — T3 coated beads
1 set of 6x1ml T3 standards
1x6pCi 'I-T3 tracer

Serum T3 Coated Bead Complete Pack. (SKY 1104B)
500Anti — T3 coated beads
1 set of 6x1ml T3 standards




1x6uCi '*I-T3 tracer
6x25ml Serum T3 RIA Coated Bead Assay Buffer
2x25ml Wash solution (100 x concentrate)

Iset of 3x 1ml Quality control

iil.Assay reagent Preparation

a. Wash Buffer
Dilute Wash solution concentrate1:99 with distilled water to give a working strength solution
Prepare fresh, only sufficient for the assay. Do not store diluted wash solution for subsequent
assays.

Tracer solution '*’I-T3
Reconstitute the tracer alquot with 1ml distilled or deionised water. Prepare100ulaliquoits.
Either use immediately or store at -20°C. When ready to perform an essay, dilute aliquots in
assay buffer 1:99.
E.g. 100n149.9ml assay buffer.
A200u1 sample of this diluted material should give a count rate of between 15,000 and 20,000
counts per minute.
Prepare fresh, only sufficient for the assay. Do not store diluted tracer solution for subsequent
assays.

Standards
Reconstitute each standard with 1ml distilled or deionised water. Allow to stand for 30 minutes,
mixing at 10 minute intervals.
Storage: Use immediately or separate into aliquots and store at -20°C.

Coated bead
Allow the coated beads to warm to ambient temperature prior to opening the bag. Re-seal unused
beads in bag with dessicant. Store at 4°C.

Procedure
A. Label and number the tubes with a marker pen. Ensure there are enough tubes for the required
number of tests, Standards and QC’s. Tests should be performed in duplicate for best results.

B. Add 100u1 of standard, sample or QC to each tube.



C. Add 200pu1 of tracer solution '*’I-T3 to each tube. Total counts tubes should be prepared by
adding 200u1 only to two tubes.

D. Add one Anti T3 coated bead to each tube except Total counts

E. Vortex

F. Mix for 1 hour preferably using a rotating tube holder.

G. Add 2ml wash solution to all the tubes except total counts tubes.

H. Aspirate or decant the solution from all tubes except total counts tubes

I. Repeat steps G and H twice more to ensure thorough washing of the tubes.

J. Count the bound radioactivity for 60 seconds using a gamma counter.

K. Plot the graph of % ( Bound/Total) Counts vs log T3 concentration for the standards.

L. Determine the concentrations of the QC’s and unknown test results by interpolation from the
standard curve.

Note: Steps K and L may be performed automatically using a data reduction software package.

Table 7.4. Mixing (T3 immunoassay)

Steps Label and no. Label and no. Label and no. quality | Label and no. total
standards specimens controls counts

Add 100 pL v - - -
— v — —
_ _ v _

Add 200 pL tracer v v v v

solution *’I-T3

Add one Anti T3 4 v v -

coated bead

Vortex and mix for 1 hours using a rotating tube holder

Add 2 ml wash v v v -

solution

Aspirate or decant the solution from all tubes except the total count tubes

Count the bound radioactivity for 60 seconds using a gamma counter

Plot the graph of % (Bound/Total) counts vs log T3 concentration for the standards

Using semi-logarithmic graph paper plot B/T (%) for each standard versus the corresponding
logarithm of concentration of total T3. Figure 13 shows a typical standard curve. Determine the
total T3 concentration of the unknown samples by interpolation from the standard curve. Do not

extrapolate values beyond the standard curve range.




Figure 13. Percentage of Bound per Total T3 versus Logarithm of T3 concentration

Expected values

Normal 1.1-3.2 nmol/L

Statistical Analysis
Excel data sheet and SPSS version 16.0 (Chicago, IL, USA) were used to analyze data obtained
from patient’s medical record. The data were expressed as range, mean and standard deviation of
the mean, median and interquartile range, and p-values if necessary. Correlation among
parameters was made by using linear regression model. The level of significance was set at p <

0.05.



Results

1.17.Study Subjects
A total of 582 study subjects were included in this study. Their age ranged 18 to 90 years, with
mean age of 38.83 £14.65 years. As a control, 348 euthyroid controls with a mean age of 41.44
+14.41were also included. Table 8.1 shows anthropometric and some health information of the
study subjects and controls. All the subjects were diagnosed and found to be subclinical

hypothyroid patients.

Table 8.1. Physical and some health data of study subjects (n = 582) and controls (n=348)

Variables Range Mean £SD
Subclinical Age 72 38.83 £14.65
hypothyroid patients | BMI 20.03 24.65+ 4.39
SBP 120 119.37£15.08
DBP 50 76.41+£8.40
Euthyroid controls Age 55 41.44 £14.41
BMI 20.45 24.99+4.23
SBP 80 119.73£13.81
DBP 40 75.75+7.9

BMI = body mass index, SBP =systolic blood pressure, DBP = diastolic blood pressure

Of the total studied sample 28.82 % were male and 71.18 % were female who met the inclusion
criteria. About 55.6 % of the study subjects resided in Addis Ababa city and the rest 44.4 % were
from other regions. Regarding euthyroid controls 65.8 % were female and 34.2 % were male and

65.8% were residents in Addis Ababa as shown in table 8.2.




Table 8.2. Demographic information of subjects

Percentage (%)
Subclinical Residence Addis Ababa 55.6
hypothyroid patients Other regions 44.4
Sex Female 71.18
Male 28.82
Euthyroid controls Residence Addis Ababa 66.67
Other regions 33.33
Sex Female 65.8
Male 34.2

1.18.Prevalence of subclinical hypothyroidism
The medical records were reviewed for a total of 9,000 who were enrolled at Department of
Nuclear Medicine for thyroid function test in, Tikur Anbessa Specialized Hospital, between
January 2004 and November 2009. Five hundred and eighty two subclinical hypothyroid patients
who fulfill the study criteria were recruited during the study period. It is estimated that the

prevalence of subclinical hypothyroidism were 6.5% and 4.6% in female and 1.9 % in male.

1.19. Assessment of thyroid function tests
Of the total subclinical hypothyroid patients, most patients were diagnosed after investigation of
typical symptoms of hypothyroidism or following screening in asymptomatic subjects. Most
(74%) had serum TSH levels between 5 and 10 mIU/L and some (26%) had serum TSH level
>10 mIU/L.

This study showed there was no significant difference in TT3 between those subclinical
hypothyroid patients whose age > 40 and those whose age < 40 but the mean TT4 value
decreased further with age between the two groups and the difference was statistically

significant. The average TSH of subclinical hypothyroid patients whose age > 40 differ




significantly from that of subclinical hypothyroid patients whose age < 40 and it showed

increment as shown in table 8.3.

Table 8.3. Comparison of thyroid function tests subclinical hypothyroid subjects

Thyroid function test | Age Mean (+SD) P* value

TSH >40 11.54(£10.29) 0.015
<40 8.71(+6.82)

TT4 >40 100.79(£21.96) 0.04
<40 104.42(£22.34)

TT3 >40 2.11(x0.57) 0.93
<40 2.19(+0.53)

*Mann-Whitney two sample rank sum test

The mean serum TT4 found in female slightly higher than that of male but the difference between the
two groups was statistically insignificant. The average TSH and TT3 of subclinical hypothyroid male
patients did not differ significantly from that of subclinical hypothyroid female patients as shown in

table 8.4.

Table 8.4. Comparison of thyroid function tests of male and female subclinical hypothyroid subjects

Thyroid function test | Sex Mean (+SD) P* value

TSH Female 10.88(%9.53) 0.96
Male 9.66(£8.33)

TT4 Female 103.09(£22.16) 0.49
Male 101.48(£22.40)

TT3 Female 2.13(x0.55) 0.12
Male 2.21(x0.55)

*Mann-Whitney two sample rank sum test



The mean serum TT3 and TT4 of female whose age >40 and <40 did not show significant difference
where as the average TSH of subclinical hypothyroid female patients whose age>40 differ significantly
from that of subclinical hypothyroid female patients whose age<40.However, the mean TSH showed

increment and that of TT4 were decreased as shown in table 8.5.

Table 8.5. Comparison of thyroid function tests of female subclinical hypothyroid subjects

Thyroid function test | Female whose age Mean (£SD) P* value

TSH >40 11.46(+10.38) 0.048
<40 7.93(+5.19)

TT4 >40 101.24(+22.17) 0.07
<40 105.21(£21.98)

TT3 >40 2.11(x0.55) 0.51
<40 2.15(£0.55)

*Mann-Whitney two sample rank sum test

There was no significant difference, between male whose age>40 and age<40, in TSH, TT4,

TT3.However, the mean TT4 decrease with age as shown in table 8.6.

Table 8.6. Comparison of thyroid function tests of male subclinical hypothyroid subjects

Thyroid function test | Male whose age Mean (+SD) P* value

TSH >40 11.79(%10.12) 0.14
<40 10.31(9.14)

TT4 >40 98.39(+21.39) 0.26
<40 102.86(%23.05)

TT3 >40 2.12(+0.61) 0.08
<40 2.27(+0.49)

*Mann-Whitney two sample rank sum test



1.20. BMI

It was observed that, there is a non significant, very weak positive correlation between the

thyroid stimulating hormone and body mass index. (p=0.93, r = 0.004) as indicated in figure 14.

Figure 14. shows the correlation of thyroid stimulating hormone and body mass index.
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It was observed that, there is a non significant, very weak positive correlation between the
thyroid stimulating hormone and body mass index (p= 0.32, r = 0.09) of subclinical hypothyroid

patients who were moderately obese (BMI > 27).

Figure 15. shows the correlation of thyroid stimulating hormone and body mass index of

subclinical hypothyroid patients who were moderately obese (BMI > 27).
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Raised serum TSH (Subclinical hypothyroidism) was not associated with significant differences
in BMI compared with euthyroid subjects. When obesity was examined as a (BMI > 30Kg/m?),
there was a non significant association between obesity and subclinical hypothyroidism (odds
ratio [OR] 1.03, 95% CI 0.70-1.51).On further analysis, there was also non significant
association of obesity and subjects with TSH 4.5-10mIU/L (odds ratio [OR] 1.04, 95% CI 0.69-
1.56) and TSH >10mIU/L (odds ratio [OR] 1.01, 95% CI 0.58-1.75) as shown in table 8.7.

Table 8.7. Odds ratios for BMI (BMI > 30K g/m?) in subjects with subclinical thyroid

dysfunction compared with euthyroid subjects

Euthyroid Subclinical Subclinical hypothyroidism
hypothyroid 4.5-10mIU/L >10mIU/L
BMI,mean+SD 24.99+4.23 24.65+4.39 24.66+4.47 24.60+4.19
Odds ratio for 1.00 1.03 1.04 1.01
BMI (95% CI) - (0.70-1.51) (0.69-1.56) (0.58-1.75)
P value - 0.88 0.86 0.98

1.21. Hypertension

It was observed that, there is a non significant, very weak correlation between the thyroid

stimulating hormone and systolic blood pressure (p=0.65, r = -0.019) shown in figure 16.

Figure 16 shows the correlation of thyroid stimulating hormone and systolic blood pressure.
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It was observed that, there is a non significant, very weak correlation between the thyroid

stimulating hormone and diastolic blood pressure (p= 0.62, r = 0.021) as shown in figure 17.

Figure 17 shows the correlation of thyroid stimulating hormone and diastolic blood pressure.
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Subclinical hypothyroidism was not associated with significant differences in SBP or DBP
compared with euthyroid subjects. When hypertension was examined as a binary variable (SBP
>140 mmHg, DBP >90 mmHg), there was a non significant association between hypertension
and subclinical hypothyroidism (odds ratio [OR] 0.85, 95% CI 0.59-1.25).On further analysis,
there was also non significant association of hypertension and subjects with TSH 4.5-10mIU/L
(odds ratio [OR] 0.78, 95% CI 0.52-1.15) and TSH >10mIU/L (odds ratio [OR] 1.17, 95% CI
0.66-2.09) as shown in table 8.8.

Table 8.8. Odds ratios for hypertension (SBP = 140 mmHg, DBP = 90 mmHg ) in subjects with

subclinical thyroid dysfunction compared with euthyroid subjects.

Euthyroid Subclinical Subclinical hypothyroidism
hypothyroid 4.5-10mIU/L | >10mIU/L
SBP,mean+SD(mmHg) | 119.73+£13.81 119.37+15.08 119.53+15.79 118.93+£12.84
DBP,mean+SD(mmHg) | 75.75+7.9 76.41+8.4 76.65+8.54 75.70£7.99
Odds ratio for 1.00 0.85 0.78 1.17
hypertension (95% CI) | - (0.59-1.25) (0.52-1.15) (0.66-2.09)
P value - 0.41 0.21 0.59




1.22. Thyroid function test of subclinical hypothyroid patients follow up for one year

There were 99 patients who came every 6 month for thyroid function test and follow up. The

thyroid function tests of these patients were assessed before and after a year. As shown in table

(8.9) the mean TSH after one year increased slightly and their FT4, TT3, and TT4 showed a

slight decrease but statistically insignificant.

Table 8.9. Thyroid function test before and after a year for those who came to follow up

Thyroid function test Before one year | After one year P value
TSH Mean (£SD) 8.44 (+4.69) 10.54 (+8.9) 0.14
FT4 Mean (£SD) 14.11 (£3.2) 13.59 (£3.29) 0.32
TT4 Mean (£SD) 102.04 (+£25.55) | 98.08 (£25.92) 0.32
TT3 Mean (£SD) 2.19 (£0.58) 2.08 (+0.53) 0.18

1.22.1. Normalization

At the end of the first year out of 99 subclinical hypothyroid patients 5 (5%) patients normalized

their TSH level. In this survey, normalization was more frequent in patients with moderate TSH

elevation (5.65 —8.19 mU/liter) and without thyroid autoimmunity shown in table 8.10.

Table 8.10. Thyroid function test before and after a year for those who normalize their TSH

Thyroid function test Before one year After one year

TSH Mean (+SD) 6.92 (x1.27) 3.08(+0.67)
Range 3.54 1.61

FT4 Mean (£SD) 13.59(+2.07) 14.78(+2.04)
Range 4.91 4.33

TT4 Mean (+SD) 98.02(£28.98) 116.75(+18.62)
Range 76.27 49.03

TT3 Mean (+SD) 2.1(x0.51) 2.48(+0.27)
Range 1.33 0.75




1.22.2. Progression to overt hypothyroidism
Three female patients (3%) with subclinical hypothyroidism were reverted to hypothyroidism
and their TSH levels remarkably increased during the first year of follow-up. These patients had

a TSH value greater than 10 and with family history of thyroid disease shown in table 8.11.

Table 8.11. Thyroid function test before and after a year for those who progress to overt

Thyroid function test Before one year After one year

TSH Mean (+SD) 15.34 (+0.87) 35.53(%5.13)
Range 1.56 10.26

FT4 Mean (£SD) 10.52(0.45) 7.02(x£0.49)
Range 0.9 0.86

TT4 Mean (£SD) 112.36(+28.98) 41.23(x13.74)
Range 78.22 26.70

TT3 Mean (+SD) 1.87(£0.85) 0.6(+0.2)
Range 1.69 0.4

1.23.Symptoms
The percentage of subjects with no symptom were 40% in subclinical hypothyroid patient vs.
44% in euthyroid patients, with 1 symptom were 16% in subclinical hypothyroid patient vs. 18%
in euthyroid patients, with 2 symptom were 12% in subclinical hypothyroid patient vs. 12% in
euthyroid patients, with 3 symptom were 10% in subclinical hypothyroid patient vs. 6% in
euthyroid patients, with 4 symptom were 22% in subclinical hypothyroid patient vs. 18% in
euthyroid patients. The proportion of subclinical hypothyroid subjects having a certain number
of symptoms rose as the number of symptoms increased (Figure 18). That is, as more symptoms

were reported, the subject was more likely to be subclinical hypothyroid.




Figure 18. The percentage of euthyroid and subclinical hypothyroid subjects who reported no, 1,
2, 3, or 4 or more symptoms.
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Subjects who were identified as subclinical hypothyroid more often reported having dry skin
(24%), poor memory (21%), fatigue (15%), cold intolerance (12%), constipation (6%),
hoarseness of voice (4%) than did euthyroid subjects ( figure 19).

Figure 19. The percentage of euthyroid subjects compared with that subclinical thyroid subjects
level who reported each symptom
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Discussion

1.24.Prevalence

In this study the prevalence of subclinical hypothyroidism were estimated to be 6.5% and 4.6%
in female and 1.9 % in male. A similar result regarding prevalence of SCH has been reported to
be between 4 and 10% of adult population worldwide [10,83-88].Two large population-based
screening studies have provided important epidemiological data about SCH: the Whickham
Survey , and NHANES III .In the Whickham Survey (2779 subjects), SCH, defined by serum
TSH levels above 6 IU/liter, was identified in 7.5% of females and 2.8% of males [84] .The
sample examined in NHANES III (16,353 people aged > 12 yr) represented the geographic and
ethnic distribution of the U.S. population . SCH was found in 4.3% of this population [83].

In the Colorado study (over 25,000 state residents attending a series of state wide health fairs),
9.5% of all subjects had an elevated serum TSH concentration, and 89% of these were not on
thyroid hormone therapy. Seventy-five percent of these individuals had serum TSH levels in the
5-10 mlU/liter range. In each age decade, a higher percentage of women than men had an
elevated serum TSH concentration; the difference was significant after age 34 yr (P< 0.01). In

the ninth decade of life, the prevalence of elevated TSH was as high as 15-20% [ 10].

The prevalence of mild thyroid dysfunction was higher in older populations in all
epidemiological surveys conducted so far [83-89]. The highest age- and sex-specific rates are in
women older than 60 years of age, approaching 20 percent in some reports [10,84]. In a recent
survey, the prevalence of subclinical hypothyroidism in men over the age of 74 years (16
percent) was almost as high as it was in women of the same age (21 percent) [10]. Up to 75
percent of patients have only mildly elevated serum thyrotropin values (5 to 10 mU per liter),
and 50 to 80 percent of patients have positive tests for antibodies against thyroperoxidase,

depending on the age, sex, and serum thyrotropin levels [10,84].



1.25. Assessment of thyroid function test
In this study it is found that Most (74%) had serum TSH levels between 5 and 10 mIU/L and
some (26%) had serum TSH level >10 mIU/L.
In other studies most patients were diagnosed in primary care after investigation of typical
symptoms of hypothyroidism or following screening in asymptomatic subjects. Most (74—87%)

will have serum TSH levels between 5 and 10 mIU/L [10,89].

In this study the mean TSH of subclinical hypothyroid female patients whose age >40 differ
significantly from that of subclinical hypothyroid female patients whose age <40 and it showed
increment. However, there was no significant difference, between male whose age >40 and age <
40, in TSH, TT4, TT3.Where as, the mean TT4 decrease with age in both female and male.

In other studies consistent with this study subclinical hypoyhroidism is more common in women,
and the prevalence increases with age and is associated with the presence of antithyroid
antibodies. In the Whickham survey , serum TSH concentrations did not change as a function of

age among adult men, whereas in women over 40 years the concentrations increased

markedly[84].

For example, virtually all studies reported that higher TSH and prevalence rates for
hypothyroidism in women and with advancing age, [90-95] with rates as high as 24% among
women older than 60 years recruited from several senior citizens’ centers and ambulatory clinics
[92]. Dietary iodine is another factor. The Framingham Study showed that 13.6% of US women
older than 60 years had TSH levels greater than 5 mIU/L [93].

1.26. Hypertension

Thyroid hormone has profound effects on cardiovascular haemodynamics and function,
including effects on arterial blood pressure[96].(1)Overt hypothyroidism is associated with
diastolic hypertension, which may contribute to an increased risk of atherosclerosis[97-101].The
effects of overt hyperthyroidism on blood pressure are variable, reflecting the net effect of
increased cardiac output and reduced systemic vascular resistance, but some subjects develop

systolic hypertension which may contribute to an increased cardiovascular mortality[99,101].



It was found in this study that, there is a non significant, very weak correlation between the
thyroid stimulating hormone and SBP and DBP. A similar finding was observed on the
community based study[102].

In this study it was found that there was no association between subclinical hypothyroidism and
hypertension. This finding is consistent with some previous cross-sectional and population based
studies which indicates that there was no significant difference in the mean blood pressure and
hypertension in subjects with subclinical hypothyroidism compared with euthyroid
subjects[103,104-107].

1.27. BMI
It was found in this study that, there is a non significant, very weak positive correlation between
the thyroid stimulating hormone and body mass index (p= 0.93, r = 0.004) and for mildly obese
(p=0.32, r = 0.09) too. Raised serum TSH (Subclinical hypothyroidism) was not associated with
significant differences in BMI compared with euthyroid subjects. When obesity was examined as

a (BMI > 30Kg/m?), there was no association between subclinical hypothyroidism and Obesity.

A cross-sectional study found a higher BMI among women with subclinical hypothyroidism of
borderline statistical significance, but the opposite association was found among men[108-110] .
A major study of subclinical hypothyroidism found no such association [111], but multivariate
statistics were not used for this association. There is an established association between overt
thyroid dysfunction and weight changes, because weight loss is a relatively constant

phenomenon in hyperthyroidism [112].

Conflicting results have also been reported about the association between thyroid function and
the BMI in individuals with TSH and FT4 within normal range (34 —37). A cross-sectional
population study examined the association between the category of serum TSH or serum thyroid
hormones and BMI or obesity [113]. There was a positive association between obesity (BMI >
30 kg/m2) and serum TSH levels (P<0.001). Moreover, there was a negative association between
BMI and serum FT4 (P< 0.001) and no association between BMI and serum FT3 levels. The
difference in BMI between the groups with the highest and lowest serum TSH levels was 1.9

kg/m?2, which corresponds to a difference in body weight of 5.5 kg among women. The results of



this study suggest that even slightly elevated serum TSH levels are important in determining
body weight in the population [113]. Among 87 obese women (BMI > 30 kg/m?2), serum TSH
Concentrations were positively associated with increasing BMI, but there was no relationship
between serum FT4 and BMI [114].

Furthermore, in 6164 subjects living in Tromso, TSH concentrations were positively associated
with BMI in women and men who did not smoke [115]. However, in 401 euthyroid subjects
there was no association between thyroid status within the normal range and BMI and no
difference in BMI when subjects were stratified according to serum TSH or FT4. Lastly, there

was no difference in serum TSH or FT4 between lean and obese euthyroid subjects [116].

1.28. Thyroid function test of subclinical hypothyroid patients follow up for one year

1.28.1. Progression
It was found that three female patients (3%) with subclinical hypothyroidism were reverted to
overt hypothyroidism and their TSH levels remarkably increased during the first year of follow-
up. These patients had a TSH value greater than 10 and with family history of thyroid disease.
The Wickham survey involved approximately 2800 randomly selected adults in whom thyroid
function was assessed. After 20 years of follow up , a high risk of overt hypothyroidism was
found in woman who had elevated serum levels of TSH and antithyroid antibodies at baseline
(4.3% per year)[89].Moreover a high serum TSH alone or antithyroid antibodies alone at
baseline also conferred an increased risk of overt hypothyroidism (2.6% per year and 2.1% per

year) [84].

In a study evaluating patients aged over 60 years, the risk of progression to overt hypothyroidism
is related to initial laboratory findings. Among these, overt hypothyroidism developed in all
subjects with initial TSH levels above 20 mIU/liter, and 80% of those with high-titer thyroid
antimicrosomal antibodies regardless of initial TSH level became overtly hypothyroid [117].

In another prospective study, serum TSH was the most powerful predictor of the outcome of
spontaneous Subclinical Hypothyroidism in 107 subjects over the age of 55 yr with Subclinical
Hypothyroidism and no history of thyroid disease .The incidence rate of overt hypothyroidism

was 9.91 cases per 100 patient-years in the whole population, and 1.76, 19.67, and 73.47 cases



per 100 patient-years in subjects with initial TSH values between 5.0 9.9, 10.0 —14.9, and 15.0
—19.9 mIU/liter, respectively [ 1 18].

1.28.2. Normalization
In this survey study 5% of subclinical hypothyroid patients normalized their TSH level and
normalization was more frequent in patients with moderate TSH elevation (5.0 -9.9 mU/liter)
without thyroid autoimmunity. The normalization of TSH levels in some patients with
subclinical hypothyroidism is a well-known phenomenon, especially in those without previous
history of thyroid disease and moderate elevations of TSH [119-121]. In a prospective survey
including patients with previous thyroid disorders, it was reported that three of 82 patients (4%)
normalized their TSH levels [122].In another study it was observed that normalization in 40 of

107 patients (37%) with spontaneous subclinical hypothyroidism [ 123].

In a prospective study of 82 women with increased TSH concentrations due to autoimmune
thyroiditis, radioiodine treatment, or thyroidectomy, over a mean observation period of 9.2 yr
with annual follow-up . After 10 yr, 28% of the women had developed overt hypothyroidism,
and 68% remained in the subclinical stage. TSH value became normal in 4% (all from the group
with TSH between 4 — 6 mIU/liter). [122]

In another prospective study, serum TSH was the most powerful predictor of the outcome of
spontaneous subclinical hypothyroidism in 107 subjects over the age of 55 yr with subclinical
hypothyroidism and no history of thyroid disease [118]. Twenty-eight patients (26.8%)
developed overt hypothyroidism and 40 (37.4%) normalized their TSH values.

The same authors analyzed the time course of normalization of TSH levels in 40 patients (32
women, mean age 62.8 + 8.2 yr) with spontaneous SCH during a mean (£sd) observation period
of 38.3 £ 17.0 months (range, 12-72 months) (39). The rate of normalization was greater in
patients who had lesser degrees of serum TSH elevations and negative antithyroid antibody
titers. Thus, the rate of normalization was 52% for those with serum TSH values between 5.0 and
9.9 mlU/liter and only 13% for those with TSH values between 10 and 14.9 mIU/liter. Fifteen
patients (37.5%) normalized their TSH levels during the first year of follow- up and 27 (67.5%)
during the first 2 yr. Ten patients (25%) had decreased TSH values at the fourth or fifth years of



follow-up [124]. Finally, in another study, 11 of 21 octogenarians with SCH and a TSH value
greater than 4.7 mIU/liter had normal thyroid function after 3 yr [ 125].

1.29. Symptoms
In this study subjects who were identified as subclinical hypothyroid more often reported having
dry skin (24%), poor memory (21%), fatigue (15%), cold intolerance (12%), constipation (6%),
hoarseness (4%) than did euthyroid subjects.

Mild thyroid failure is often asymptomatic; however, nearly 30% of patients with this condition
may have symptoms that are suggestive of thyroid hormone deficiency [90,126]. Similar results
were obtained from The Colorado Thyroid Disease Prevalence Study measured serum TSH
levels and conducted symptom surveys in over 25,000 state residents. In response to a validated
survey regarding symptoms of thyroid hormone deficiency, the 2,336 subjects who were
identified as having mild thyroid failure significantly more often reported having dry skin (28%;
P < 0.001), poor memory (24%; P < 0.001), slow thinking (22%; P< 0.001), muscle weakness
(22%; P< 0.001), fatigue (18%; P < 0.01), muscle cramps (17%; P < 0.001), cold intolerance
(15%; P< 0.001), puffy eyes (12%; P < 0.05), constipation (8%; P< 0.05), and hoarseness (7%;
P < 0.05) than did euthyroid subjects [ 10].

Consistent with these findings, a Swiss study involving 332 women with hypothyroidism
reported that 24% of the 93 subjects with mild thyroid failure exhibited typical symptoms of
hypothyroidism [ 127].

These studies also emphasize the difficulty in making the diagnosis of primary hypothyroidism
using clinical symptoms alone; euthyroid subjects and patients with mild or overt
hypothyroidism all had similar constellations of symptoms. Despite statistical significance in
large groups, it can be difficult in an individual patient to distinguish a euthyroid subject from

one with either mild or overt thyroid disease.

The results of this study showed that the percentage of subjects with no symptom were 40% in
subclinical hypothyroid patient vs. 44% in euthyroid patients, with 1 symptom were 16% in

subclinical hypothyroid patient vs. 18% in euthyroid patients, with 2 symptom were 12% in



subclinical hypothyroid patient vs. 12% in euthyroid patients, with 3 symptom were 10% in
subclinical hypothyroid patient vs. 6% in euthyroid patients, with 4 symptom were 22% in

subclinical hypothyroid patient vs. 18% in euthyroid patients.

In the Colorado study, it was indicated as more symptoms were reported, the subject was more
likely to be subclinical hypothyroid [10, 128-129]. A small increase in total symptoms was
observed with progressive deterioration of thyroid function. Moreover, reporting more

symptoms, in particular recently “changed symptoms” increased the likelihood of disease.



Limitation of the study

» First, this study is subject to limitations as the case is with other studies. The findings of
this study may not be generalized because of small sample size. A well designed study
with larger sample size should be carried out for substantiating the current findings for
better care and clinical management.

» Second, there were no FT3,Tg Ab and TPO Ab measurement done but FT4 measurement
done only if depending on the availability of the reagent.

» Third, many of the subclinical hypothyroid patients do not come as they are instructed for
follow up every six month for thyroid function test.

» Fourth, this was a retrospective study, and a substantial proportion of patients were

excluded for incomplete medical records.



Conclusion
This retrospective study has the following outcomes:
1. The prevalence of subclinical hypothyroidism evaluated to be 6.5% and 4.6% in female and
1.9% in male.
ii. There was no association of obesity and subclinical hypothyroidism.
iii. There was also no association of hypertension and subclinical hypothyroidism.
iv. The rate of progression of subclinical form to clinical (overt) was found to be 3% with those
whose TSH >10MIU/L.
v. Some of the subclinical hypothyroid (5%) patients showed normalization of their TSH after a
soild year follow up.
vi. Subclinical hypothyroid more often reported having dry skin , poor memory , fatigue , cold
intolerance , constipation , hoarseness than did euthyroid subjects it could be difficult in an
individual patient to distinguish a euthyroid subject from one with either mild or overt thyroid
disease because all had similar constellations of symptoms.
vii. As more symptoms were reported, the subject was more likely to be subclinical hypothyroid
than euthyroid. A small increase in total symptoms was observed with progressive deterioration

of thyroid function.



Recommendation

Since the sample size of this study was small, large scale studies should be done to obtain clear
information about the thyroid function of subclinical hypothyroid patients in the study area and
in the Ethiopian population. In addition, it would be important if assessment of autoimmunity is
done because thyroid dysfunction due to autoimmunity is common in subclinical
hypothyroidism. It is also important to note that subclinical hypothyroidism can have
repercussion on the cardiovascular system so that the lipid profile, other related tests are
recommended to examine the effect. Further study on subclinical hypothyroidism on
neuromuscular, subclinical hypothyroidism in children and during pregnancy is also important to

observe the occult nature.
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Annex

Annex 1: Consent from (English version)

Name Sex Age
Phone (If available)
NMC serial no Hospital /Clinic
Doctor’s Name Card No.

The undersigned, being tested for the levels of the hormone TT3, TT4, FT4, TSH in my
blood, volunteered for the blood sample taken from me to be used for a research on
thyroid function assessment. I understand that the study is related to the original
purpose of the test I came to Nuclear medicine department for.

It is clear to me that the information provided by my doctor will be kept confidential and
that my name will not appear on any publication. I have the right to withdraw from the

study anytime and for any reason

Name and signature

Date




Annex 2: Consent from (Amharic version)

ng° A oL,

PAR £TC (1h)

PANL-FL Hé RTC PO A/an'th

gLntC ng° Fhce TG

% 0°% hAL PHmeam NALON AN TEC AMNA  OWFAALHE POT A NooTim-
NLo-nacC 2807 “10h @-0T 0L O-0T LA®7 FT4TT3,TT4 § TSH 7T
7IC oom AZI@P 9°Covi AL oo TFAU:: hLU- 9°Coavéd- IC AHEENH
FT4,TT3,TT4 G TSH oom7? 9°C9°C 04 PL7rl L7 ATFAU-:

PIOMM- ovl8 aoOM.L-PrF  7270.mNPS 0% N°T75Mm9° PI°CI°C AU AL
7L9N0NGC LT AU NTFE®-9° LH G 9°70 T 40T h9°CI°6 Po190AA av Nt
180T h@-PAU-::

N 49 4CM

7




Annex 3. Data collection form
1. Personal identification

a) Full name of subject

b) Subject identification number

¢) Card No.

2. Demographic details
a) Date of birth

b) Gender 1.Male |:|
¢) Address: City/region

2. Female I:I

Woreda: Kebele:

Group Study I:I

Control

Date of diagnosis:

Duration (years) of SCH:

House number:

[ ]

A

Physical examination
Symptoms
__Tiredness, weakness
__Dry skin
__Feeling cold
__Hair loss
__Difficulty concentrating and poor
memory
__Constipation
__Weight gain with poor appetite
__Dyspnea
__Hoarse voice
__Menorrhagia (later
__oligomenorrhea or amenorrhea)

__Paresthesia Impaired hearing



10.
11.
12.

Blood pressure
e Systolic /diastolic blood pressure (mmHg)

Chemistry
TSH(mU/L)

TT4(nmoles/L)

FT4(pmoles/L)

TT3(nmoles/L)

Current SCH therapy

Other medical therapies

Family history of Throid disease

Family history of hypertension




