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Thyroid Diseases
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Abstract: Aims: Study investigated relationship between age and hyperthyroidism. It investigated relationship
between thyroid-stimulating hormone (TSH), thyroxine (T4), and triiodothyronine (T3) levels and young and
middle-aged women. It studied relationship between thyroid peroxidase antibodies (TPO-Ab) and polycystic
ovary syndrome (PCOS), anemia and short stature.

Methods: Twenty women with thyroid disorders were enrolled. Serum TSH, T4, T3, and TPO-Ab levels were
measured using mini-VIDAS Kits.

Results: Significant incidence of hyperthyroidism among ages less than fifty years (P=0.03). Comparable mean
levels of TSH, T4, and T3 among age groups (<50 years) and (50<age<55years), (P=0.22, P=0.11, P=0.34,
respectively). Strong correlation was between Graves’ disease (GD) and (PCOS) and anemia. Hashimoto’s
thyroiditis (HT) associated with short stature.

Conclusions: Hyperthyroidism incidence is more among young and middle-aged women. Impact of young and
middle ages were insignificant on TSH, T4, and T3 levels. GD strongly correlated with (PCOS) and anemia. HT
strongly associated with short stature.

l. Introduction

Thyroid gland is located in the anterior portion of the neck below and bilateral to the thyroid cartilage (1).
Thyroid gland is composed of two lateral lobes connected by isthmus. Normally, the right lobe is larger than the
left one and in some persons a superior portion of glandular tissue, or pyramidal lobe is found. The parathyroid
glands are embedded in the thyroid gland. Thyroid gland secretes three hormones: thyroxine (T4),
triiodothyronine (T3), and calcitonin. Thyroxine (T4) and triiodothyronine (T3) hormones impact metabolism in
the whole body and are included with the use of oxygen. Calcitonin regulates serum calcium and phosphorous
concentrations. (1).

Thyroid hormones are included in many physiological processes organizing basal metabolic rate, induce
metabolic pathways as gluconeogenesis, lipolysis, and lipogenesis (2). Thyroid hormones stimulate adrenergic
nervous system to generate heat as a consequence of cold exposure (2).

It is revealed that thyroid-stimulating hormone (TSH) levels are influenced by age (3). It is found that thyroid
hormones secretion, metabolism, and activity are affected and change with age (4).

Hyperthyroidism is a syndrome with hypermetabolic state attributed to elevated free serum thyroxine (T4)
and/or triiodothronine (T3) (5). Hypothyroidism is the failure of the thyroid gland to synthesize and release
sufficient thyroid hormones to meet the metabolic needs (6). Hypothyroidism and hyperthyroidism are grouped
into subclinical [changes in only thyroid-stimulating hormone (TSH) concentration] and overt stages [alterations
in thyroid-stimulating hormone (TSH) and thyroid hormones concentrations] (7).

Anemia refers to a condition where hemoglobin (Hgb) level is of 110gm/L or less in women and 130gm/L or
less in men (8).

Autoimmune diseases show a range of disorders caused by inflammation of body organs as a result of antibodies
produced against self-structures and because of cytotoxicity of immune T cells (9). Autoimmune thyroid
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diseases occur by the presence of anti-thyroid peroxidase (TPOADb), anti-thyroglobulin (TgAb), and anti-
thyroid-stimulating hormone receptor (TRAb) antibodies (9). Most common autoimmune thyroid diseases
involve Hashimoto’s thyroiditis (HT) and Graves’ disease (GD)(10).

Polycystic ovary syndrome (PCOS) is a condition associated with high androgen levels, i.e. hyperandrogenism,
irregular menstrual cycle, chronic insulin resistance, and anovulation, situations accompanied by obesity in most
of them (11). In females, hirsutism, a clinical symptom of hyperandrogenism, is an excessive terminal hair
growth that takes on a male pattern distribution (12).

Normal thyroid function is dependent on the presence of a lot of trace elements such as iron, iodine, zinc, and
selenium for both thyroid hormones synthesis and metabolism (8). These elements deficiency can lead to
thyroid functions impairment (8).

Hypothyroidism is defined as failure of the thyroid gland to produce enough thyroid hormone to affect the needs
of metabolism of the human body (6). The diagnosis of overt hypothyroidism is shown with elevated serum
thyroid-stimulating hormone (TSH) concentration in excess of 10 plU/ml and low free thyroxine (T4)
concentration or low total thyroxine (TT4) levels, i.e. levels under the reference range (6, 13). Subclinical
hypothyroidism (SH), also known as mild hypothyroidism is when serum thyroid-stimulating hormone (TSH)
concentration is increased but remains typically between 5 plU/ml and 10plU/ml and serum thyroxine (T4)
concentration is within the reference range (13). Subclinical thyroid disease patients suffer from few or no
symptoms of thyroid dysfunction and thus subclinical hypothyroidism (SH) is diagnosed in the laboratory (14).
Subclinical hypothyroidism (SH) can resolve or stay unchanged, but within years this condition can progress to
overt hypothyroidism (15).Primary thyroid gland failure/ or insufficient thyroid gland induction by the
hypothalamus or by the pituitary gland can lead to hypothyroidism (6)Untreated hypothyroidism may result in
complications such as dyslipidemia, hypertension, cognitive impairment, neuromuscular dysfunction, and
infertility (6). Hypothyroidism is linked with decreased thermogenesis, decreased metabolic rate, and with
elevated body mass index (BMI) and consequent obesity prevalence (16).

Dwarfism, also called short stature, is sometimes defined when an adult height is of less than one hundred and
forty-seven centimeters, regardless of sex (17). The complicated process of growth is impacted by plenty of
genetic factors during prenatal and postnatal periods (18).ldiopathic short stature (ISS) or dwarfism is correlated
with hypothyroidism (18).

This study aimed to investigate:
1-The relationship between short stature and hypothyroidism.
2-The relationship between age and incidence of hyperthyroidism.

3-The relationship between age and thyroid-stimulating hormone (TSH), thyroxine (T4), and triiodothyronine
(T3) levels for Iragi adult women with hyperthyroidism.

4-The relationship between thyroid peroxidase-antibodies (TPO Ab) and the contributing factors for Iragi adult
women with Graves’ and Hashimoto’s thyroiditis diseases.

1. Materials and Methods

Twenty adult women with thyroid diseases attending private labs in Baghdad, Iraq during the period from July
2019 to December 2019 were included in this study. Information concerning age and suffering from diseases
other than thyroid diseases were obtained from all patients. Diagnosis of thyroid diseases were by specialist
physicians the patients were attending. Four patients (20%) with Graves’ disease (GD) were suffering from
polycystic ovary syndrome (PCOS) and that their diagnosis was by specialist physician. Ages of included
patients ranged from twenty-two to fifty-five years old. Of these twenty cases, two (10%) were subclinical
hypothyroidism, two (10%) were severe hypothyroidism, and sixteen (80%) were hyperthyroidism.

2.1 Measurement of Height

The height of all women was measured by keeping their head in Frankfurt plane while occiput, shoulder,
buttocks and heel touching vertical board (19). Dwarfism or short stature is considered when adult height is less
than one-hundred and forty-seven centimetres (17).

Manuscript id.754235504 www.ijstre.com Page 12



http://www.ijstre.com/

Relationship Between Age and Thyroid-Stimulating Hormone, Thyroxine, and Triiodothyronine

2.2 Blood Sampling

Informed and signed consent was obtained from all patients enrolled in this study. Intravenous blood samples
were obtained and centrifuged at 2500rpm for 15 minutes. Serum thyroid-stimulating hormone (TSH), serum
thyroxine (T4), and serum triiodothyronine (T3) concentrations were measured using available mini-VIDAS kits
(BIOMERIEUX/France). Serum thyroid peroxidase-antibodies (TPO Ab) were measured using available mini-
VIDAS kits (BIOMERIEUX/France).

Table(1):Normal ranges for thyroid-stimulating hormone, thyroxine, triiodothyronine hormones and thyroid
peroxidase-antibodies levels in sera

Thyroid Hormones Normal Ranges
Thyroid-stimulating hormone (TSH) (0.27-4.20) plU/ml
Thyroxine (T4) (5.13-14.06)Ug/dL
Triiodothyronine (T3) (0.79-1.58)ng/ml
Antibodies Normal Ranges
Thyroid peroxidase-antibodies (TPO Ab) (10-50)1U/ml

pIU/ml: microinternational unit per milliliter, Ug/dL: microgram per deciliter, ng/ml: nanogram per milliliter,
IU/ml: international unit per milliliter

Table(1) shows the normal levels for thyroid-stimulating hormone, thyroxine, triiodothyronine hormones and
thyroid peroxidase-antibodies as obtained from the leaflets in the kits.

2.3 Statistical Analysis

Statistical analysis was performed according to SAS. 2012. Statistical Analysis System, User’s Guide.
Statistical. Version 9.1" ed. SAS. Inst. Inc. Cary. N.C. USA.

1. Results

This study included twenty Iraqgi adult women suffering from thyroid diseases. Ages of hyperthyroidism women
were from twenty-three to fifty-five years (41.37+2.59years). Of these hyperthyroidism women, mean ages
(<50) years age group was (33.00+1.36)years, and mean ages (50<age<55) years age group  was
(52.14+1.01)years. Ages of women with Graves’ disease (GD) ranged from thirty to thirty five years
(34.16+0.56years). Ages of subclinical hypothyroidism (SH) women were from forty to forty-three years
(41.50+1.50years), and ages of severe hypothyroidism women, who were Hashimoto’s thyroiditis (HT), were
from twenty-two to twenty-four years (23.00+1.00years).

Height of women with hyperthyroidism ranged from 1.63meters to 1.66meters (1.65.18+0.21meters). Height of
women with subclinical hypothyroidism (SH) ranged from 1.60meters to 1.62meters (1.61+1.00meters). Height
of women with severe hypothyroidism ranged from 1.45meters to 1.52meters (1.48.50+3.50 meters), and this
indicated that one woman was with dwarfism or short stature.

Mean levels of thyroid-stimulating hormone (TSH) for women with hyperthyroidism was 5.23+0.53plU/ml.
Mean levels of thyroxine (T4) for women with hyperthyroidism was 94.18+4.08ug/dL. Mean levels of
triiodothyroinine (T3) for women with hyperthyroidism was 1.45+0.06ng/ml. Mean levels of thyroid-
stimulating hormone (TSH) for women with subclinical hypothyroidism was 7.90+£0.10p1U/ml. Mean levels of
thyroxine (T4) for women with subclinical hypothyroidism was 8.31+0.30upg/dL. Mean levels of
triiodothyronine (T3) for women with subclinical hypothyroidism was 1.13+0.15ng/ml. Mean levels of thyroid-
stimulating hormone (TSH) for women with severe hypothyroidism was 41.96+0.14plU/ml. Mean levels of
thyroxine (T4) for women with severe hypothyroidism was 5.17+0.03pg/dL. Mean levels of triiodothyronine
(T3) for women with severe hypothyroidism was 1.10+0.01ng/ml.

Table (2) showed significant relationship between age and incidence of hyperthyroidism. Six out of nine women
(66.66%) with hyperthyroidism within age group (<50years) were with Graves’ disease (GD) as they were
complaining from significant increase in thyroid peroxidase antibodies (TPO Ab).
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Table (2): Distribution of women with hyperthyroidism according to age groups

Age Groups Number of Women and
(Years) (%)
<50 9 (56.25%)
50<Age<55 7 (43.75%)
Total number of women 16 (100%)
Chi-square 5.02"
P-value 0.03

(%): percentage, P: probability,(P <0.05) was considered significant.

Table (3) revealed comparable mean levels of thyroid-stimulating hormone (TSH) according to age groups for

women with hyperthyroidism.

Table (3): Distribution of women with hyperthyroidism according to age groups and thyroid-stimulating

hormone concentrations

TSH Levels TSH Levels Number of Women and
Age Groups (MeanzSE) (%)
(Years) (LIU/ml)

<50 5.03+0.75 9 (56.25%)
50<Age<55 5.49+0.81 7 (43.75%)
Total Number - 16 (100%)

t-test 0.88 NS -

P-value 0.22 -

TSH: thyroid-stimulating hormone, Mean+ SE: Mean+ Standard Error, plU/ml: micro-international unit per

milliliter, (%):percentage, P: probability, NS: none-significant; (p <0.05) was considered significant.

Table (4) exhibited non-significant changes in mean levels of thyroxine (T4) hormone in age group (<50)years

compared to the other age group (50<age<55)years for women with hyperthyroidism.

Table (4): Distribution of women with hyperthyroidism according to age groups and thyroxine hormone

levels
T4 Levels T4 Levels Number of Women and
Age Groups (Mean£SE) (%)
(Years) (ug/dL)

<50 97.83+3.80 9 (56.25%)
50<Age<55 89.47+8.01 7 (43.75%)
Total Number of Women - 16 (100%)

t-test 13.48 NS -

P-value 0.11 -

T4: thyroxine, Meant SE: Meanz Standard Error, pg/dL: microgram per deciliter, (%): percentage, NS: non-

significant, P: probability, (P<0.05) was considered significant.

Table (5) presented comparable mean levels for triiodothyronine (T3) hormone according to age groups for

women with hyperthyroidism.
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Table (5): Distribution of women with hyperthyroidism according to age groups and triiodothyronine

hormone levels

T3 Levels T3 Levels Number of Women and
Age Groups (MeanzSE) (%)
(Year) (ng/ml)
<50 1.47+0.06 9 (56.25%)
50<Age<55 1.41+0.11 7 (43.75%)
Total Number of Women - 16 (100%)
t-test 0.29 NS -
P-value 0.34 -

T3: triiodothyronine, Mean£SE: Mean * Standard Error, ng/ml : nanogram per milliliter, (%): percentage, P:

probability, (P<0.05) was considered significant.

Table (6): Distribution of women with thyroid peroxidase-antibodies according to thyroid diseases

O-Ab Levels TPO-AD Levels Number of Women
(MeanzSE) And (%)
Thyroid Diseases (1U/ml)
Hyperthyroidism 263.36+8.14 6 (30%)
Hypothyroidism 277.50+7.50 2 (10%)
Total Number of Women - 20 (100%)

TPO-Ab: thyroid peroxidase antibodies, (MeanzSE): MeanzStandard Error, IU/ml: international unit per
milliliter, (%): percentage.

Six women(30%) with hyperthyroidism were with high levels of thyroid peroxidase antibodies, i.e. they were
with Graves’ disease (GD). Of them four cases (20%) were with polycystic ovary syndrome (PCOS) and
showed notable clinical symptoms of hirsutism, and two cases (10%) suffered from severe anemia. The two
cases (10%) with severe hypothyroidism were with high levels of thyroid-peroxidase antibodies (TPO-Ab), i.e.
they were with Hashimoto’s thyroiditis (HT).

V. Discussion

Studies revealed that thyroid disorders were ten times more common in females than in males (20).
Preponderance of females with autoimmune thyroid diseases (AITDs) can be illustrated that women are with
higher estrogen levels than men and that estrogen decreases CD4*/CD8" cell ratio and tumor necrosis factor-
alpha (TNF-a) cytotoxicity in T cells and elevates immunoglobulin (Ig) secretion, B cell survival, polyclonal
activation as well as immunoglobulin-G (IgG) and immunoglobulin-M (IgM) synthesis in peripheral blood
mononuclear cells (PBMCs) (9).

Thyroxine (T4) and triiodothyronine (T3) concentrations in blood are regulated by the hypothalamic-pituitary-
thyroid axis. Under the effects of external stimuli such as metabolic demand, stress, diseases, low concentrations
of thyroxine (T4) and triiodothyronine (T3), thyrotropin-releasing hormone (TRH) is secreted by the
hypothalamus(21).

Thyrotropin-releasing hormone (TRH) is released from the hypothalamus and via the hypophyseal portal
circulation it reaches the anterior pituitary gland, activates the thyrotropin-releasing hormone (TRH) receptors
and thereby stimulates the secretion of thyroid-stimulating hormone (TSH) which stimulates its own receptors
on the follicular cells of the thyroid gland (3). This leads to increased cellular uptake of iodine from the blood,
increased synthesis of thyroglobulin and release into the blood triiodothyronine (T3) and thyroxine (T4)
hormones through the induction of thyroid peroxidase (TPO) enzyme. There is an inverse relationship between
serum thyroxine (T4), serum triiodothyronine (T3) levels and serum thyroid-stimulating hormone (TSH) levels
which is attributed to hormonal feedback circuits, and thus low thyroxine (T4) hormone levels (as seen in
hypothyroidism) and high thyroxine (T4) hormone levels (as seen in hyperthyroidism) are bound tightly with
high and low thyroid-stimulating hormone (TSH) levels, respectively (3).

Manuscript id.754235504 www.ijstre.com Page 15



http://www.ijstre.com/

Relationship Between Age and Thyroid-Stimulating Hormone, Thyroxine, and Triiodothyronine

Enlargement of the thyroid gland is called goiter (1). Simple goiter is incident for about 75% of all thyroid gland
swellings (21). Among cases with hyperthyroidism, Graves’ disease (GD) cases account for about 60% to 80% .
Thyrotoxicosis indicates an excess of thyroxine (T4) and triiodothyronine (T3) hormones in the blood (22). The
main risk factor for Graves’ disease (GD) is female gender and this is explained in part due to the modulation of
the autoimmune response by the hormone estrogen (23).

Subclinical hypothyroidism (SH) refers to the condition where thyroid-stimulating hormone (TSH) levels are
above the reference and both thyroxine (T4) and triiodothyronine (T3) hormones levels are within normal ranges
(3). Subclinical hypothyroidism (SH) is a common disease in the population, especially among middle-aged and
elderly individuals (24). This disorder increases with age and is more frequent among women than men (24).

A study conducted in Korea revealed that lowest thyroid-stimulating hormone (TSH) concentrations were in
middle aged persons and the higher concentrations were in younger and elderly age groups (3).

Peeters (2008) showed that serum thyroxine (T4) levels remain unchanged with aging beyond sixty years of age
(25). Our study included young and middle aged women with hyperthyroidism but showed acceptance with the
Peeters (2008) findings. He also referred to that in elderly individuals beyond sixty years of age serum thyroid-
stimulating hormone (TSH) and triiodothyronine (T3) hormone levels were decreased(25). This did not agree
with our findings as our groups were young and middle-aged women with hyperthyroidism.

Although decreased thyroid-stimulating hormone (TSH) concentrations results in a decreased thyroxine (T4)
hormone secretion in the elderly patients, but what is found is that serum thyroxine (T4) hormone concentrations
remain unchanged and this is explained by the fact that thyroxine degradation by outer ring de-iodination
decreases with age (26). Impact of age on thyroid-stimulating hormone (TSH), thyroxne (T4), and
triiodothyronine (T3) becomes clear after age of sixty years (26).

Hypothyroidism is more in females than in males and its predominance increases with age (6). The commonest
etiology of hypothyroidism is autoimmune thyroid disorders (AITDs) (6).

Inherited genetic factors contribute to normal variation in adult height (18). In addition, there is a significant role
of environmental factors affecting individual height (18). Short stature can occur as a result of many causes such
as endocrine disorders (27). Pediatric endocrine disorders have disastrous effects on weight and height growth
and hence, adversely impact child development (27). Extreme shortness can be seen clearly in children with
endocrine disorders. Among endocrine disorders is hypothyroidism. Thyroxine (T,) deficiency as seen in
hypothyroidism, has a devastating effect on child growth especially height (27). Hashimoto’s thyroiditis (HT) is
an autoimmune thyroiditis and it is documented it causes delay in skeletal maturation. It was found that patients
with severe hypothyroidism suffered from growth failure and delayed puberty (27). High concentrations of
thyroid-stimulating hormone (TSH) in hypothyroidism directly and strictly affect bone metabolism through
obstruction of osteoclast formation and survival, osteoblast differentiation and expression of collagen 1 (28).

A study included children with congenital hypothyroidism with ages ranged from two to twelve years and were
suffering from pathological short stature. These children showed considerable low levels of both hormones
thyroxine (T4) and triiodothyronine (T3) (29). These findings agreed with our results as in the two cases with
severe hypothyroidism, one was dwarfism and the other was very short, and that the two cases were
complaining from Hashimoto’s thyroiditis (HT).

A study showed that the occurrence of hyperthyroidism, in particular Graves’ disease (GD), was mostly between
thirty and fifty years of age, but could also affect at any age (30). Grave’s disease (GD) is the commonest cause
of hyperthyroidism and it is realized that it happens in women with ages range from twenty to forty years but
can incident at any age (31).

It was documented that serum thyroid-stimulating hormone (TSH), free thyroxine (T4), and free
triiodothyronine (T3) levels change with aging (4).

Thyroid peroxidase (TPO) is a poorly glycosylated membrane-bound enzyme, capable of iodine (I,) oxidation
and iodination of tyrosyl residues of thyroglobulin (Tg) compound (9). Thyroid peroxidase (TPO) enzyme is
known as a microsomal antigen due to its intracellular localization. Anti-thyroid peroxidase (anti-TPO)
antibodies in conditions of autoimmune thyroid diseases (AITD) are able to fix complement, devastate
thyrocytes, and function as competitive inhibitors of the activity of the enzyme thyroid peroxidase. Anti-thyroid
peroxidase (anti-TPO) antibodies induce oxidative stress (OS) via lessening antioxidant potential, progressed

Manuscript id.754235504 www.ijstre.com Page 16



http://www.ijstre.com/

Relationship Between Age and Thyroid-Stimulating Hormone, Thyroxine, and Triiodothyronine

glycosylation products, and oxygen metabolic compounds in the blood. However, their role in thyroid damage
in comparison with T cell and cytokine-mediated apoptosis is little (9).

Anti-thyroid peroxidase (Anti-TPO) autoantibodies are linked to the concentrations of thyroid-stimulating
hormone (TSH) and these autoantibodies were considered to predict hyperthyroidism and hypothyroidism
development (10).

Hirsutism refers the development of excessive male-pattern hair in females after puberty (32). Non-
hyperandrogenic hirsutism as hyperthyroidism or hypothyroidism can be considered a cause of hirsutism.
Hirsutism is most often due to hyperproduction of androgens, especially testosterone, of ovarian or adrenal
origin (32). Hirsutism is a clinical symptom of polycystic ovary syndrome (PCOS) (12).

Thyrotoxicosis stimulated by Graves’ disease (GD) is shown to be combined with menstrual anomalies though,
ovulation normally happens in most cases (33). The high levels of sex-hormone-binding-globulin (SHBG),
elevated estradiol (E2), testosterone and androstenedione are present in these abnormalities, i.e., polycystic
ovary syndrome (PCOS) and Graves’ disease (GD) (33). Women with Graves’ disease (GD) were found with
significant alterations in steroid hormones (34). Janssen et al. (2004) recorded that the occurrence of chronic
autoimmune thyroiditis was 23.9% (47/175) in women complaining from polycystic ovary syndrome (PCOS),
and they also recorded two patients with Graves’ disease (GD) in their polycystic ovarian syndrome (PCOS)
group (33). The coincidence of polycystic ovary syndrome (PCOS) and Graves’ disease (GD) in women can
assure the role of autoimmunity in the creation of polycystic ovary syndrome (PCOS) (34).

Women with polycystic ovary syndrome (PCOS) typically have higher estrogen levels than healthy women (12).
High levels of estrogen can be attributed to increased levels of sex hormone binding globulin (SHBG), elevated
levels of testosterone and androstenedione and their elevated conversion to estrogen (12). Elevated estrogen
concentrations decrease T helperl (Thl) pro-inflammatory pathways and elevate T helper2 (Th2) anti-
inflammatory pathways (9). This result in higher production of antibodies by B lymphocytes (9).

Graves’ disease (GD) is an autoimmune disorder related to hyperthyroidism (35). Both thyrotoxicosis and
Graves’ disease (GD) autoimmune response impact many tissues and their functions negatively, involving
hematopoiesis (35).

Das et al. (1975) studied twenty-one cases with hyperthyroidism of which five were suffering from anemia
(36). The researchers revealed increased erythropoesis with erythrocytosis and increased serum erythropoietin
(Epo) concentrations in these cases. They reached to evidence that erythropoietin (Epo) provoked these effects
(36). Besides the erythropoetic influences of thyroid hormone, most patients complaining from thyrotoxicosis
present with normal hemoglobin (Hgb) concentrations (35). Volume of blood is elevated in hyperthyroidism by
about 6% 21 and this can function to partially counterbalance the erythropoesis stimulated by thyrotoxicosis.
Moreover, red blood cell (RBC) life span may be shortened and some thyrotoxic patients may exhibit ineffective
erythropoesis. Thyroxine (T4) may affect iron incorporation into red blood cells (RBCs) (35). Researchers have
assumed a “suppressive effect” of supra-physiologic doses of thyroid hormone on erythropoiesis (37). Other
researchers have presumed a contribution of secondary causes including autoimmune correlated with vitamin
B12 and iron deficiency (38). It was proposed that anemia incident more frequently in severe or protracted
hyperthyroidism patients, while other literature did not find such match (39-40). A study did not observe a
correlation between degree of hyperthyroidism and hemoglobin (Hgb) that ranged over normal and anemic
levels, but newly diagnosed Graves’ disease (GD) anemic patients did exhibit higher mean total thyroxine (TT4)
than non-anemic patients (35). It was concluded that it was possible that thyrotoxicosis uniformly could
decrease hemoglobin (Hgb) in Graves’ disease (GD) patients but somehow less become struggling with anemia
(35).

V. Conclusions

This study found significant relationship between ages less than fifty years and incidence of hyperthyroidism,
especially in cases suffering from Graves’ disease (GD). Non-significant impact of young and middle ages on
thyroid-stimulating hormone (TSH), thyroxine (T4), and triiodithyronine (T3) levels for hyperthyroidism
women. It was found significant relation between Graves’ disease (GD) and polycystic ovary syndrome
(PCOS), and anemia . Congenital Hashimoto’s thyroiditis strongly associated with short statured women.

Manuscript id.754235504 www.ijstre.com Page 17



http://www.ijstre.com/

Relationship Between Age and Thyroid-Stimulating Hormone, Thyroxine, and Triiodothyronine

[1].
[2].
[3].
[4].

[5].
[6].

[71.
[8].
[9].

[10].

[11].

[12].
[13].
[14].
[15].
[16].

[17].
[18].

[19].
[20].
[21].

[22].
[23].
[24].
[25].
[26].
[27].

[28].

REFERENCES

Little J. (2006). Thyroid disorders. Part I: hyperthyroidism. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontology, 101(3):276-284.

Rios-Prego M.; Anibarro L.; Sanchez-Sobrino P. (2019). Relationship between thyroid dysfunction and
body weight: a not so evident paradigm. International Journal of General Medicine, 12:299-304.

Razvi S.; Bhana S.; Marbeti S. (2019). Challenges in interpreting thyroid stimulating hormone results
in the diagnosis of thyroid dysfunction. Journal of Thyroid Research, Volume 2019.

Aggarwal N.; Razvi S. (2013). Thyroid and aging or the aging thyroid? An evidence-based analysis of
the literature. Journal of Thyroid Research, Volume 2013.

LiVolsi V.; Baloch Z. (2018). The pathology of hyperthyroidism. Frontiers in Immunology, Volume9.
Gaitonde D.; Rowley K.; Sweeney L. (2012). Hypothyroidism: an update. American Family Physician,
86(3):244-251.

Song RH.; Wang B.; Yao QM.; Li Q.; Jia X.; Zhang JA. (2019). The impact of obesity on thyroid
autoimmunity and dysfunction: a meta-analysis. Frontiers in Immunology, Volume 10.

Soliman A.; Sanctis V.; Yassin M.; Wagdy M.; Soliman N. (2017). Chronic anemia and thyroid
function. Acta Biomed, 88(1):119-127.

Frohlich E.; Wahl R. (2017). Thyroid autoimmunity: role of anti-thyroid antibodies in thyroid and
extra-thyroidal diseases. Frontiers in Immunology, Volume8.

Tipu H.; Ahmed D.; Bashir M.; Asif N. (2018). Significance of testing anti-thyroid autoantibodies in
patients with deranged thyroid profile. Journal of Thyroid Research, Volume2018.

Hantoosh S.; Zageer D.; Al-Jumaily F. (2018). Relationship between differenet anthropometric
measurements and interleukin-1p, interleukin-17, interleukin-27 and interleukin-35 levels for Iraqi
infertile women with polycystic ovary syndrome. Journal of Advances in Medical and Pharmaceutical
Sciences, 19(4).

Hantoosh S.; Essa R.; Fakhrildin MB. (2017). Effect of interleukins on implantation after intrauterine
insemination. LAP LAMBERT Academic Publishing. Omniscriptum GmbH and Co.KG. Germany.
ISBN: 978-3-330-04734-1.

Vaidya B.; Pearce S. (2008). Management of hypothyroidism in adults. BMJ, 337:284-289.

Akter N.; Qureshi N.; Ferdous H. (2017). Subclinical hypothyroidism: a review on clinical
consequences and management strategies. J Medicine, 18:30-36.

Cetinkaya E.; Aslan A.; Vidinlisan S.; Ocal G. (2003). Height improvement by L-thyroxine treatment
in subclinical hypothyroidism. Pediatrics International, 45(5):534-537.

Sanyal D.; Raychaudhuri M. (2016). Hypothyroidism and obesity: an intriguing link. Indian Journal of
Endocrinology and Metabolism, 20(4):554-557.

Duker A. (2019). Dwarfism. KidsHealth. Internet.

Dauber A.; Rosenfled R.; Hirschhorn J. (2014). Genetic evaluation of short stature. J Clin Endocrinol
Metab, 99(9):3080-3092.

Bhadada S.; Agrawal N.; Singh S.; Agrawal J. (2003). Etiological profile of short stature. Indian J
Pediatr, 70(7):545-547.

Weetman AP. (2000). Graves’ disease. N Engl J Med, 343(17):1236-1248.

Janneson JI.; Weetman AP. (2005). Disorders of the thyroid gland: thyroid hormone synthesis,
metabolism, and action. In: Kasper DI.; Hauser SI.; Longo DI.; Janneson JI.; editors. Harrison’s
Principles of Internal Medicine. 16" edition. New York. McGraw-Hill. pp:2105-2109, chapter 320.
O’Hanlon KM.; Baustian GH.; Toth DW. (2004). Hyperthyroidism. Elsevier.

Davies TF.; Larsen PR. (2003). Thyrotoxicosis. In: Larsen PR.; Kronenberg HM.; Melmed D.;
Polonsky KS.; editors. Williams textbook of endocrinology. 10" edition. Philadelphia: W. B. Saunders.
pp:374-414.

Cojic M.; Cvejanov-Kezunovic L. (2017). Subclinical hypothyroidism whether and when to start
treatment?. Open Access Maced J Med Sci, 15(7):1042-1046.

Peeters R. (2008). Thyroid hormones and aging. Hormones, 7(1):28-35.

Herrmann J.; Heinen E.; Kroll HJ.; Rudorff KH.; Kruskemper HL. (1981). Thyroid function and
thyroid hormone metabolism in elderly people. Low T3-syndrome in old age?. Klin Wochenschr, 59:
315-323.

Chaudhary V.; Bano S. (2012). Imaging in short stature. Indian Journal of Endocrinology and
Metabolism, 16(5):692-697.

Abe E.; Marians RC.; Yu W.; Wu XB.; Ando T.; Li Y.; Igbal J.; Eldeiry L.; Rajendren G.; Blair HC.;
Davies TF.; Zaidi M. (2003). TSH is a negative regulator of skeletal remodeling. Cell, 115(2):151-162.

Manuscript id.754235504 www.ijstre.com Page 18



http://www.ijstre.com/

Relationship Between Age and Thyroid-Stimulating Hormone, Thyroxine, and Triiodothyronine

[29].

[30].
[31].

[32].
[33].

[34].

[35].

[36].
[37].

[38].

[39].

[40].

El-Ella S.; Hassan F.; El-Rashidy F.; Mahmoud A.; Zaki M.; EI Hawary W. (2005). Hormonal profile
among children with short stature. Alexandria Journal of Pediatrics, 19(1):201-207.

Smith T.; Hegedus L. (2016). Graves’ disease. The New England Journal of Medicine, 375:1552-1565.
Ross D.; Cooper D.; Mulder J. (2020). Patient education: hyperthyroidism (overactive thyroid)(beyond
the basics). Internet.

Hafsi W.; Badri T. (2020). Hirsutism. StatPearls. Internet.

Janssen OE.; Mehlmauer N.; Hahn S.; Offner AH.; Gartner R. (2004). High prevalence of autoimmune
thyroiditis in patients with polycystic ovary syndrome. Eur J Endocrinol,150:363-369.

Nisar S.; Shah P.; Kuchay M.; Bhat M.; Rashid A.; Ahmed S.; Ganie M. (2012). Association of
polycystic ovary syndrome and Graves’ disease: is autoimmunity the link between the two diseases.
Indian Journal of Endocrinology and Metabolism, 16(6):982-986.

Gianoukakis A.; Leigh M.; Richards P.; Christenson P.; Hakimian A.; Fu P.; Niihara Y.; Smith T.
(2009). Characterization of the anemia associated with Graves’ disease. Clin Endocrinol (Oxf),
70(5):781-787.

Das KC, Mukherjee M, Sarkar TK, Dash RJ, Rastogi GK. Erythropoiesis and erythropoietin in hypo-
and hyperthyroidism. Journal of Clinical Endocrinology and Metabolism. 1975; 40:211-220.

Perlman JA, Sternthal PM. Effect of 131l on the anemia of hyperthyroidism. Journal of Chronic
Diseases. 1983; 36:405-412.

Centanni M.; Marignani M.; Gargano L.; Corleto VD.; Casini A.; Delle Fave G.; Andreoli M.;
Annibale B. (1999). Atrophic body gastritis in patients with autoimmune thyroid disease: an
underdiagnosed association. Archives of Internal Medicine, 159:1726-1730.

Rivlin RS.; Wagner HN Jr. (1969). Anemia in hyperthyroidism. Annals of Internal Medicine, 70:507—
516.

Axelrod AR.; Berman L. (1951). The bone marrow in hyperthyroidism and hypothyroidism. Blood,
6:436-453.

Manuscript id.754235504 www.ijstre.com Page 19



http://www.ijstre.com/

