184

American Journal of Biology and Natural Sciences
https://biojournals.us/index.php/AJBNS
Scilence ISSN: 2997-7185

A Physiological Study of Hypothyroid Patients in the
City of Samawa

Hawraa Hamza Abbas
Open Education College_ Muthanna Study Center
hawra.hamzah.abbas@ec.edu.iq

Annotation: Thyroid disease can be

Received: 2024, 15, Feb specified as the second most common
Accepted: 2025, 21, Mar docri diti focti 1 bod
Published: 2025, 29, Apr endocrine condition aftecting several body

systems. The purpose of the presented study

has been investigating hypothyroidism
Copyright © 2025 by author(s) and £ he fasti 1 level
Scientific Research Publishing Inc. This effects on the fasting blood sugar leve

work is licensed under the Creative (FBS), hemoglobin level (Hb), and the
Commons  Attribution  International = prevalence of hypertension, anemia, and
License (CC BY 4.0).

http://creativecommons.org/licenses/
by/4.0/ ages of 30 and 65, served as controls in the

diabetes in such two groups. Ten healthy

people, both female and male, between the

study, along with 40 patients who had
previously been diagnosed with
hypothyroidism (40 cases). Significant
differences in Hb levels have been found
between the two groups, with the control
group having the highest levels and the
hypothyroidism group having the lowest. In
comparison to the control group, the
hypothyroidism group saw a significantly
increased frequency of anemia.
Additionally, the hypothyroidism group
had a much higher diastolic blood pressure.
Furthermore, in comparison with the control
group, the  hypothyroidism  group
experienced a significantly  increased

frequency of hypertension. The FBS levels




185 American Journal of Biology and Natural Sciences Volume:2 | Number:4 (2025) April

between the two groups have shown
significant differences as well. In the
hypothyroidism group in comparison with
the control group, the frequency regarding
diabetes has been significantly higher. We
advise all hypothyroid patients to undergo
routine assessments for potential changes in
their cardiovascular, hematological,
biochemical, and dental health in light of the
information acquired.
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Introduction:

Mild hypothyroidism, subclinical hypothyroidism, poor thyroid reserve, or preclinical
hypothyroidism are all terms used to describe increased serum thyroid-stimulating hormone with
the existence of normal total or free thyroxine (T4) content in serum (1). Most people with
subclinical hypothyroidism either have nonspecific, vague symptoms or are asymptomatic and
could be identified by routine blood tests. The prevalence regarding subclinical hypothyroidism
varies between 4 and 10% depending on the geographic population. Yet, recent studies have found
that subclinical hypothyroidism might be much more prevalent compared to what previously
believed. Subclinical hypothyroidism has long been associated with high cholesterol,
cardiovascular mortality, atherosclerosis, poor obstetric outcomes, infertility, spontaneous deep
vein thrombosis, neuropsychiatric symptoms, and common bile duct stones (1-5). The most
common sign of hypothyroidism, which mainly impacts the hematopoietic system, is anemia.
Hypothyroidism could result in a variety of anemic diseases. There are several mechanisms
involved in the pathophysiology regarding such anemia, such as macrocytic, normocytic, and
microcytic ones. (6)

Hypothyroidism, a clinical disorder that results in a general reduction in metabolism, is indicated
by a thyroid hormone deficiency.

The thyroid gland produces tetraiodothyronine (T4) and triiodothyronine (T3) hormones, which
are essential for the human health, a healthy lifestyle, and sufficient energy levels (7). Thyroid
illnesses are characterized by changes in the produced thyroid hormone. Inadequate production is
the cause of hypothyroidism (8). One of the most common thyroid conditions worldwide is
hypothyroidism (9). Reduced production of T3 and T4 results in thyroid inactivity (10). Low
levels of the thyroid hormone in the blood, or hypothyroidism, is linked to less weight gain, a
slower metabolism, poor cholesterol clearance, lipolysis, and higher levels of blood cholesterol.
There are both non-genetic and genetic impacts of thyroid hormones (11). The hypothalamic-
pituitary-thyroid axis is the system by which pituitary, thyroid, and hypothalamus control the
production of thyroid hormones. The hypothalamus gland produces and stores thyrotropin-
releasing hormone (TRH). The thyroid hormone impacts the brain development, body
metabolism, and other physiological processes. T4 and T3 are frequently referred to as thyroxine.
Thyroid hormone comes in 2 different metabolically active forms. Conversely, dry skin,
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diarrhea, and edema are symptoms of a slowed metabolism caused by hypothyroidism.
Hypothyroidism is more prevalent compared to hyperthyroidism in thyroid disease, and
subclinical thyroid dysfunction is widespread (13, 14). There is a number of reasons for
hypothyroidism or the underactive thyroid. A few of the causes include a lack of enzymes required
for the generation of thyroid hormone, duct thyroid inflammation, autoimmune thyroiditis, prior
thyroid surgery, and thyroid shortage.

Finding out how common hypertension and anemiawere in these two groups, and how
hypothyroidism affected hemoglobin, blood pressure, and FBS, were the goals of this
investigation.

Material and method:

Along with 10 healthy individuals between the ages of 30 and 65 who acted as controls (female
and male), the presented work included 40 patients who had previously been diagnosed with
hypothyroidism and who visited the Al Hussein teaching hospital in Samawa. The blood pressure
was measured using a mercury pressure-measuring device. The subjects were separated into three
groups by the American Heart Association: hypertension, normal, and hypotension. Normal blood
pressure values are between 100mmHg and 140mmHg for the systolic and 60mmHg and
90mmHg for the diastolic. Blood Hb: Five milliliters of venous blood were extracted from each
individual's antecubital vein with the use of a disposable syringe. The hemoglobin content of
blood samples has been determined using the Gemmy hematocrit. The subjects have
been classified as polycythemia, normal, and anemia according to the typical adult range, which is
13.50-17.50g/dl for men, and 12—15.50g/dl for women. Thyroid function (T3, TSH, and T4) tests
with fasting blood sugar tests: For five minutes, blood samples have been centrifuged at 5000 rpm.
A clinical chemistry analyzer (Mindray BS-230) was used to quantify fasting blood sugar in the
serum samples, and a small desktop immunofluorescence analyzer (AFIAS-6/biotech) was used
for measuring hormones (T3, TSH, and T4). The individuals were classified as hypothyroid and
control depending on the results of thyroid function tests (expected levels of T4 4.9-11, T3 1.17-
3.4, and TSH 0.30-3.60ug/dl). The participants have after that been categorized as either normal
or diabetic depending on the results of FBS test. The normal range for the FBS test levels is 70—
100mg/dl.

Statistical analysis:

The data are represented in the form of mean + standard deviation (M£SD) and frequency of
observations percentage (Cases %). The data was analyzed with the use of Fisher's test for
multiple comparisons and one-way analysis of variance (ANOVA) in Stat View v. 5.0.
Differences are regarded as significant in the case where p<0.050.

Results:

In the present study, 10 healthy controls (male and female) in the 30-65 age range were included,
along with 40 patients who had previously been diagnosed with hypothyroidism. Table 1 describes
the TSH, T4, and T3 levels in these groups.

Table 1: Characteristic hormone levels in hypothyroidism patients

Mean TSH (pg/dl) Mean T3 (ug/dl) + Mean T4 (ug/dl) +
+SD SD SD
Control (10 Case) 1.80+0.40 1.90+0.30 8.20+0.40
Hypothyroidism (40 11.7043.90 1.00+0.060 4.30£0.10
Cases)

Despite the absence of polycythemia, hypothyroidism had a significantly higher incidence of
anemia than control (90 and 40%, respectively), despite the latter having a higher normal (10 and
80%, respectively). The HB levels in the two groups differed noticeably. The score was highest
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for control and lowest for hypothyroidism (Table2).

Table 2: HB level, anemia frequency, and normal status in thyroiditis and healthy people

Mean HB (g/dl) +

Anemia (%)

Normal (%)

SD
Control (10 Case) 12.20+1 40 80
Hypothyroidism (40 10.50+15 90 10

Case)

Although the hypothyroidism and control groups did not differ significantly, the hypothyroidism
group's systolic blood pressure has been considerably higher. On the other hand, the
hypothyroidism group's diastolic blood pressure has been considerably greater than the control
groups. The control group had a higher normal rate than the hypothyroidism group (60% and 40%,
respectively), but the hypothyroidism group had a much greater frequency of hypertension (70%
and 30%, respectively). None of the volunteers had any signs of hypotension. (Table 3)

Table 3: Diastolic and systolic blood pressure, the hypertension prevalence, and normal
status in people with thyroid disease and those in good health

Mean Systolic Mean Diastolic Hypertension 0
sp sp %) Normal (%)
Control (10 Case) 11.50£1.80 9.50+0.70 30 60
Hypothyroidism (40 | 13 5.5 59 9.70+1.50 70 40
Cases)

Although there were no discernible differences between the frequencies of normal and diabetic
status in hypothyroidism, the normal status frequency has been much higher in the control group
when compared with the hypothyroidism group (40 and 20%, respectively), while the frequency
of diabetic has been much higher in the hypothyroidism group (80% and 60%, respectively). The
two groups' FBS levels also differed significantly from one another. The hypothyroidism group
had the greatest, while the control group had the lowest (Table 4).

Table 4: FBS levels, prevalence of diabetes, and normal status in people with thyroid disease
and those in good health

Mean FBS+SD Diabetic (%) Normal (%)
Control (10 Case) 151+80.9 60 40
Hypothyroidism (40
Case) 192+94.7 80 20
Discussion:

Through the hyperactive proliferation regarding immature erythroid progenitors and the
upregulation of erythropoietin secretion through erythropoietin gene expression, thyroid hormones
are known to have a significant effect on erythropoiesis. All myeloid cell lineages exhibit
hypoplasia in hypothyroidism, hyperthyroidism causes hyperplasia, and stem cells generally seem
to create specific blood cell types, including granulocytes, erythrocytes, and platelets (15, 16).
Hypothyroidism could cause hypochromic, normocytic, or macrocytic anemia through reducing
oxygen metabolism. Microcytic anemia is often caused by poor absorption of the iron or iron loss
through hemorrhage, as opposed to macrocytic anemia, which leads to malignant anemia,
inadequate nutrition, and poor absorption of vitamin folic acid and B12 (16). People with
hyperthyroidism, on the other hand, usually do not have anemia; in such cases, red blood cells are
present, yet the look of anemia could be similar to that of hypothyroidism (17, 18). The results of
the research showed that while the mean HB in the hypothyroidism group has been much lower—
with anemia frequencies of 40% in the latter group and 90% in the former—the mean HB in the
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control group has been within the normal range. Patients who have hypothyroidism and controls
had statistically significant differences in HCT and HB, according to Dorgalaleh et al. (2013) (19).
Patients with hypothyroidism and the control group did not significantly differ in RBC parameters
such as HCT and HB, according to a 2012 research by Srikrishna R and Geetha J [20]. Kawa MP
et al. (2010) discovered that patients with hyperthyroidism had significantly higher HB, RBC, and
HCT compared to control groups, while patients with hypothyroidism had lower HB and
RBC (20). It is known that hypothyroidism leads to adverse effects, whereas hyperthyroidism
produces a hyperdynamic cardiovascular condition (a decrease in the systemic vascular system's
resistance and an increase in the heart's output). A decrease or an increase in the way thyroid
hormones affect specific molecular pathways in blood vessels and the heart might result in related
cardiac arrhythmias. A higher heart rate and better left ventricular systolic and diastolic
performance are associated with cardiovascular hyperdynamics (21), both hypothyroidism and
hyperthyroidism-induced hypertension. Diastolic blood pressure is caused by noradrenaline being
released in hypothyroidism to compensate for the decrease in thyroid hormones. Any increase in
T3 results in systemic vascular resistance, or blood flow resistance, to decrease, which in turn
causes systolic blood pressure to rise (23). This data explains our results that patients with
hyperthyroidism had higher diastolic and systolic blood pressures compared to the control group,
and that patients with hypothyroidism had a higher frequency of hypertension (70%) in
comparison with 30% in the control group. Diabetes mellitus (DM) as well as thyroid problems
are closely linked (24). Several studies showed that a complex combination regarding genetic, bio-
chemical, and hormonal correlations reflects such pathological relation (24, 25). The main cause
of DM associated with thyroid dysfunction is autoimmunity (26, 27). Studies have examined the
association between DM and either Hashimoto's thyroiditis, a hypothyroid condition, or Graves'
disease, a hyperthyroid condition (28). The results of the study showed that the prevalence
regarding diabetes has been 80% in hypothyroidism against 60% in the control, and there was a
significant rise in FBS in hypothyroidism relative to the control. Both systemic and oral symptoms
of thyroid disease are prevalent. Malocclusion, thick lips, delayed tooth eruption, and a broad
protruding tongue (macroglossia) are characteristics of childhood hypothyroidism, also known as
cretinism (29). Increased susceptibility to dental cavities, enlargement of extra glandular thyroid
tissue (majorly in lateral posterior tongue), periodontal disease, mandibular or maxillary
osteoporosis, and accelerated dental eruption are all oral symptoms of thyrotoxicosis (30). In
summary, dyspepsia, delayed eruption, delayed wound healing, altered tooth morphology, and
characteristic macroglossia are common oral discoveries in hypothyroidism (30). An increased
susceptibility to periodontal disease, cavities, and other diseases are among the oral symptoms of
thyrotoxicosis (31). We suggested routine assessments for any changes in the cardiovascular,
hematological, biochemical, and dental health of all hypothyroid patients depending on the
information acquired.
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