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Calcium Imbalance and Hypothyroidism: |
Exploring the Relationship
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Abstract

Background: The thyroid gland synthesizes mainly two hormones, triiodothyronine (T3) and thyroxin (T4) which are important to
maintain various functions especially metabolic, mineral and thermogenic homeostasis in body. The disorders of thyroid function
especially hypothyroidism is important it can cause of disturbance in calcium metabolism by their direct action on bone turnover.
Objective: This study was designed to assess the role of hypothyroidism in serum calcium levels.

Materials and Methods: This case-control study was done in the Laboratory Service Department, Khwaja Yunus Ali Medical
College and Hospital, Enayetpur, Sirajganj from February 2023 to June 2023. A total of 45 subjects of hypothyroidism of both sexes
were selected for the purpose. Data were collected in and analysis was done by IBM SPSS Statistics for Windows, version 23.0
(IBM Corp., Armonk, N.Y., USA) sofiware. The categorical variables were represented as percentages and measurable variables as
mean + SD. Pearson’s correlation test was used to observe the correlation of calcium level with other variables. P value < 0.05 was
considered to be statistically significant.

Results: There is a significant positive correlation of serum T3 & T4 with serum calcium in hypothyroid patients. The r value is
+0.73(p value = 0.02). (r value + 0.78and p value < 0.05) respectively. There is strong negative correlation between TSH and
serum calcium levels in hypothyroid patients (v value -0.58 and p value0.03).

Conclusion: This study result shows, serum calcium levels significantly decrease in hypothyroid patients. Therefore, it is important
to check the level of calcium in thyroid disorder. If necessary, the supplementation of mineral should be given in order to prevent
further bone complication.
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Introduction yearly incidence rate of up to 4 per 1000 women, 1 per 1000

Triiodothyronine (T3) and thyroxine (T4) are the two hormones
that are produced and secreted by the thyroid gland and are
referred to as thyroid hormones. This hormone is necessary for
the skeleton's proper growth and development.! Thyroid
hormones are essential for cell differentiation during develop-
ment and to maintain mineral, metabolic, and thermogenic
homeostasis in adult. Thyroid gland disorders are commonest
among endocrine disorders. About 200 million people world-
wide are suffering from various thyroid disorders, and more
than half of them remain undiagnosed.’

Hypothyroidism is a common endocrine condition results from
either insufficient thyroid hormone or, less frequently, from the
thyroid gland's delayed activity. Hypothyroidism has a mean

men, and 1 in 4000 newborns. With advancing age, overt
hypothyroidism becomes more common.?

One of the most vital minerals in our bodies, calcium is
controlled by a number of different systems. Any changes to this
mineral's homeostasis will have dangerous consequences for the
body. Thyroid hormones are thought to be involved in the
control of calcium and phosphorus in our bodies in addition to
the normal regulators such as vitamin D, calcitonin, and
parathyroid hormones.*> According to the study, thyroid
hormone levels affected the expression of several proteins that
regulate calcium homeostasis inside the cell. Thyroid hormone
levels boosted the levels of SR Ca2+ATPase and reduced its
inhibitor, phospholamban. The opposite changes occurred in
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these two proteins when thyroid hormone levels decreased. In
addition, the changes in the affinity of the SR Ca2+transport
system corresponded to the changes in the proportion of
phospholamban to Ca2+ATPase. These findings imply that
thyroid hormone directly influences SR protein levels.®

Calcium is a vital mineral that aids in the production of teeth
and bones, muscular contraction, blood clotting, normal
enzyme function, and normal rhythmic heart contraction.
Rickets in young children, osteomalacia in adults, perioral
paresthesia, and spontaneous muscle spasms are all symptoms
and signs of hypocalcemia. The EEG reveals QT interval
prolongation in severe hypocalcemia that suggests the possibili-
ty of developing ventricular tachycardia.”

In hypothyroidism, which causes a depressed bone turnover,
thus lowers the level of calcium in the blood. On the other hand,
the low mobilization of calcium in hyperthyroidism raises the
level of calcium in the blood.® Increased calcitonin production
in hypothyroidism can also facilitate calcium excretion from
the tubules.’

Thyroid diseases are most common in Bangladesh, among other
countries. The actual burden of thyroid dysfunction in Bangla-
desh is largely unknown. Nonetheless, it's estimated that 20%
of people in general have thyroid disorders.'

Hypothyroidism may lead to hypocalcemia, which may be a
cause of many disorders and disabilities. Hence, the treatment
modalities should also be framed in mineral status while
treating a hypothyroid patient.'!?

In Bangladesh there is no published data concerning serum
calcium in patients with hypothyroidism. Therefore, the present
study was conducted to find out the status of calcium in
hypothyroid patients.

Materials and Methods

In this cross-sectional study, 45 consecutive subjects with
primary hypothyroidism attending Khwaja Yunus Ali Medical
College Hospital, OPD a tertiary level health care center
located at northern part of Bangladesh, during the period from
February to June 2023 fulfilling the inclusion and exclusion
criteria were investigated. Subjects between 20-45 years age
group were considered. Known case of hypothyroid patients on
analysis with serum T3, Free thyroxin (FT4) and Thyroid
Stimulating Hormone (TSH) were included in this study.
Patients suffering with other comorbidities such as renal diseas-
es, hepatic diseases, diabetes mellitus, alcoholism, other serious
medical conditions and patients on mineral supplementation or
any drugs that will affect mineral metabolism were excluded.
Estimation of Serum T3, FT4 and TSH were estimated by
enhanced chemiluminescence technique using a fully automatic
analyzer Beckman Coulter immunoassay access 2(USA).
Serum Calcium was estimated by fully automatic analyzer

Beckman Coulter DXC AU 700 (USA). Normal range value for
T3 was 0.80-2.00ng/ml, for FT4 the normal range is
4.50-12.00png/dl and 0.47-5.01uIU/ml for TSH. Hypothyroid-
ism was defined as an elevated TSH (>5 mIU/L) together with
a decrease serum thyroid hormone level. The normal range for
total calcium, about 8.6-10.2 mg/dl (2.15-2.54 mmol/l). Hypo-
calcemia was defined as serum calcium level less than 8.4
mg/dL."3

Statistical Analysis

Statistical analysis was done by using IBM SPSS Statistics for
Windows, version 23.0 (IBM Corp., Armonk, N.Y., USA)
software. The categorical variables were represented as
percentages and measurable variables as mean = SD. Pearson’s
correlation test was used to observe correlation of calciumlevel
with other variables. P value < 0.05 was considered to be
statistically significant.

Results

A total 45 patients with primary hypothyroidism were includ-
ed.-The mean age of subjects of hypothyroidism was
31.60+10.65 years. Majority of the participants were home-
maker, residing in rural areas, as shown in Table 1. About
64.44% participant was female. (Figure 1)

Table I: Demographic variables

Variables N (%)
Age, Years mean £SD 31.60+10.65
Residence

Urban 17(37.77)
Rural 28(62.22)
Occupation

Homemaker 21(46.66)
Service 15(33.33)
Student 9(20)
TSH (nIU/ml) 6.28 £1.3
F T4 (ng/dl) 2.8+0.89
T3 (ng/ml) 0.5+0.32
Serum calcium (mg/dl) 6.2+0.24
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Figure 1: Gender distribution

Gender distribution

m Male = Famala

Table II: Correlation of Serum Calcium with T3, FT4 and TSH
among Cases

ati

Parameters C°.”e ation P Value
coefficient (r value)

Serum T3 and Serum r value = +0.73 0.02

Calcium

Serum FT4 and Serum  r value = +0.78 0.05

Calcium

Serum TSH Vs Serum r value = - 0.58 0.03

Calcium

As shown in Table II there is significant positive correlation of
serum T3 with serum calcium in hypothyroid patient. The r
value is +0.73(p value = 0.02). There is also strong positive
correlation of serum FT4 with serum calcium in hypothyroid
patient (r value + 0.78and p value < 0.05). There is strong
negative correlation between TSH and serum calcium levels in
hypothyroid patients (r value -0.58 and p value0.03).

Discussion

Thyroid hormones, which are secreted by the thyroid gland,
have an impact on practically all metabolisms, including
glucose, lipid, and protein metabolism also maintain fluids and
electrolytes balance. Thyroid hormones have recently received
more interest due to their effects on mineral metabolism.'

As the most common endocrine disease, hypothyroidism can
cause a variety of clinical problems such as electrolyte and
mineral imbalances, congestive heart failure, and coma.
Thyroid dysfunctions frequently disrupted calcium, magne-
sium, and phosphorous homeostasis, have a direct effect on
calcium and magnesium resorption by influencing glomerular
filtration rate and blood flow."> The aim of this study was to
investigate the effects of hypothyroidism on serum calcium.
The current investigation demonstrated a considerable decrease

in serum calcium levels in the study population. Which has
similarity with some other studies.'®'™ There is significant
positive relation of calcium with T3 and T4. Significant
negative relation was found in calcium with TSH in this study.

Shivallela et al also demonstrated a significant decrease in
serum calcium of SCH group than control. This is mainly due to
the low levels of Parathyroid hormone and low levels of
calcitonin in hypothyroidism."

A study conducted by Mani V 2 showed decreased concentra-
tions of total calcium and ionic calcium in hypothyroid patients
when compared to the group of controls with normal thyroid
function with a highly significant p value of <0.001. Similar
results were also observed by the studies conducted by
Abdel-Gayoum AA.?!

AlaEldin S. In their study found a significant correlation
between S. Ca++ and serum TSH, T3 and T4 in hypothyroid
patients. 22 This was further confirmed by the study done by
Christoph Schwarza, et al.** who reported that there was a
significant correlation between S. Ca++ and serum TSH, T3
and T4 in hypothyroid patients. Animal study done by Kumar
and Prasad also concludes that renal calcium excretion was
increased in rats with high TSH levels.?

Based on our findings, it was found that mineral metabolism is
closely related to thyroid hormones. Thyroid hormones control
the mineral pool in the blood by regulating calcium mobiliza-
tion and clearance via urinary excretion due to its effect on
GFR/ renal plasma flow.

Conclusion

According to our findings, hypothyroidism causes a decrease in
serum calcium levels. In hypothyroid people, there was a strong
negative correlation between serum TSH levels and serum
calcium levels. Serum calcium levels in hypothyroid patients
should be checked on a regular basis, as early detection and
correction can prevent further complications from mineral
metabolism dysfunction.
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