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Abstract

ackground: Hypoparathyroidism is the destruction of the parathyroid gland by the immune system, as
B part of a multiple endocrine insufficiency syndrome. Tissue resistance to PTH's activities can occur in

rare cases, resulting in hypoparathyroidism with increased PTH levels. Hypothyroidism is more common
in females than males. 1,25-dihydroxyvitamin D3 (active vitamin D) levels must be evaluated to rule out
vitamin D deficiency as a contributor to or cause of hypocalcemia. Hypocalcemia and phosphatemia are
common symptoms of hypoparathyroidism. Antinuclear antibodies (ANA) and double strand DNA (DsDNA) are
the important biomarkers for diagnosis and prognosis of patients with autoimmune diseases. ANA and DsDNA
occur in different endocrine disorders including thyroid disorders like hypoparathyroidism.

Methods: Thirty Hypoparathyroidism patients with age range 21-74 years with (20 female and 10 male) were
attending international Baghdad Medical Hospital, during the period from December 2019 to February 2021
and thirty apparently healthy were chosen as healthy control groups respectively. For these two study groups,
the blood samples were collected to evaluate the serum level of serum phosphorus, calcitonin, Calcium,
Vitamin D3, DsDNA and ANA. The type of kits used for serum DsDNA and ANA in humans were an indirect
enzyme immunoassay (ELISA) and the kits for serum level of serum Vitamin D3 and calcitonins were a sandwich
ELISA. Finally, these kits for the calcium and phosphorus inorganic Colorimetric method were used.

Results: Using Student's t-test, the present study's data revealed a statistically significant difference in the
mean of age group cases and controls (P=0.005), as well as a statistically significant difference in serum mean
values of each Serum phosphorus (P=0.005), calcitonin (P=0.005), calcium (P=0.002), and vitamin D3 centration
(P=0.005) between these two groups . By using Chi-square test sex was not significant between hypoparathyroid
and control (P=0.787) and DsDNA was not significantly more positive in hypoparathyroid subjects than control
(P=0.112); while ANA was significant (P=0.024).

Conclusion: The study sheds light on the necessity to screen the hypo parathyroid patients for vitamin D,
calcium and phosphorous levels and calcitonin for better prognosis of patients and for each of antinuclear
antibodies (ANA) and double strand DNA (DsDNA).
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Introduction

Primary hypothyroidism is the second most common
endocrine disease worldwide after diabetes mellitus and
is characterized by thyroid hormone deficiency.
Accidental damage to or removal of the parathyroid
glands during neck surgery are the most common causes
of hypoparathyroidism. Years after a neck operation, it
is possible [1, 2]. To follow this issue, most head and
neck surgeons measure calcium and PTH levels both
during and after surgery [3].

Most patients with hypoparathyroidism present with
hypocalcemia, the etiology of hypocalcemia is obvious
in certain individuals, such as those with acute
pancreatitis, sepsis, or other urgent illnesses, and
therapy without further investigation is necessary [4].
The intensity, extent, and pace of the development of
hypocalcemia symptoms vary; therefore, it's critical for
these people to get their vitamin D and magnesium
levels back to normal. PTH, phosphorus, 25-
hydroxyvitamin D, and 1, 25-dihydroxyvitamin D levels
in the blood can help distinguish between illnesses that
cause hypocalcemia. Long-term management of
hypoparathyroidism should include Vitamin D analogs
are essential, and dietary modifications are typically
used as well [4].

In contrast to the high levels in hypoparathyroidism,
intact PTH levels are raised in typical vitamin D
insufficiency, while phosphorous levels in the blood are
low or at the low end of the normal range [5].
Hypocalcemia, or low albumin-corrected total calcium
or ionized calcium levels in the blood, is a common
clinical phenomenon that can be caused by a variety of
factors. Low parathyroid hormone (PTH) synthesis or
receptor activation, insufficient vitamin D availability,
or vitamin D receptor activity are all causes of
hypocalcemia [1]. Thyroid disorders were considered as
the common causes of autoimmune thyroid; in which
self-antigen recognized as a foreign antigen result in
autoantibodies destructed thyroid cells [6]. Antinuclear
antibodies (ANA) and double-stranded DNA (DsDNA)
are two of the most performed screening tests for the
detection of autoimmune diseases. They are found in a
wide array of autoimmune diseases affecting many
endocrine organs, such as autoimmune thyroid disease
(AITD) like hyperparathyroidism [7].

Methods

Patients study groups

Ethical  agreement: @ The Baghdad  medical
microbiological Laboratories/ University of Baghdad and
the college of medical technology/ middle technical
university both gave their approval for this study.

Thirty Hypoparathyroidism patients with age range 21-
74 years with (20 female and 10 male) were attending

international Baghdad Medical Hospital, during the
period from December 2019 to February 2021.

Thirty apparently healthy were chosen as healthy
control groups respectively. Blood samples were taken
from these two study groups in order to measure the
levels of serum phosphorus, calcitonin, calcium, vitamin
D3, dsDNA, and ANA using indirect and sandwich ELISA
techniques as well as colorimeter methods.

Kits and reagents

The ANA Screen ELISA test system is an ELISA that
detects IgG class antibodies to ANA in human serum (a
titer above 1:160 as positive) (AbNOVA, Germany). The
Anti-dsDNA Screen (A,G,M) indirect ELISA was used to
determine the quantity and quality of IgG, IgA, and IgM
antibodies against double-stranded DNA (dsDNA) in
human serum; With standard results dsDNA (<30.0
IU/mL (negative) >75.0 IU/mL (positive)).

Also, for the Calcium Total Colorimetric method and
Phosphorus Inorganic Colorimetric method (LINEAR
CHEMICALS; SPAIN) the standard results (8.5-
10.5mg/dl and 3-4.5mg/dl) respectively.

The Human Vitamin D3 (VD3) ELISA Kit, this kit
employs Double Antibody Sandwich Technique; the
standard result is 30-100 ng/ml (MYBIOSOURCE; USA).
And even the Human Calcitonin (CT) ELISA Kit, for
determining the amounts of human calcitonin (CT) in
serum, the standard result is 130-190 ng/l1. Finally, the
quantitative sandwich enzyme immunoassay approach
is used in this experiment. (CUSABIO).

Statistical analysis:-The statistical analysis was carried
out using the SPSS statistics software for Social Sciences
(version 20.0 for Windows, SPSS, Chicago, IL, USA).To
represent quantitative data, the mean and standard
deviation are utilized. To convey qualitative data, utilize
count and percentage. To determine whether two groups
vary in any way, the students' t-test was used. The Chi-
square test was used to assess the association between
qualitative data. Finally, it was decided that a (P value)
lower than 0.05 was statistically significant.

Results
Thirty hypoparathyroidism subjects were selected and
compared with 30 apparently healthy subjects.

The results of this study revealed a statistically
significant difference in the mean of age group cases and
controls (P=0.005), as well as statistically significant
differences in serum mean values of each Serum
phosphorus (P=0.005), calcitonin (P=0.005),
calcium (P=0.002), and vitamin D3 centration (P=0.005)
between these two groups (Table 1), (Figure 1).
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oup Hypoparathyroidism Control P- value
Mean SD Min Max Mean SD Min Max
Parameter

Age 41.17 15.78 21.00 74.00 31.77 7.53 21.00 50.00 0.005**

Serum P-* 5.10 0.88 4.00 7.00 3.87 0.82 3.00 5.00 0.005
Calcitonin 273.43 104.39 65.00 423.00 194.43 83.85 30.00 410.00 0.002*

Ca® 7.16 1.67 0.00 9.30 8.61 1.84 0.00 10.60 0.002

Vit D3 19.10 7.87 10.00 35.00 29.20 9.05 13.00 47.00 0.005

*=gignificant ,**=highly significant, °= Calcium, ® = phosphorus

Table 1: Serum level of phosphorus, calcitonin, Calcium and vitamin D3 centration among cases with Hypoparathyroidism and control

group.
TOUps Hypoparathyroidism Control P- value
Count % Count %
Parameters

Sex Male 10 33.3% 11 36.7% 0.787 N

Female 20 66.7% 19 63.3%
DsDNA~ +ve* 3 10.3% 0 0.0% 0.112NS

-ve** 26 89.7% 30 100.0%
ANA° +ve 5 17.2% 0 0.0% 0.024 NS

-ve 24 82.8% 30 100.0%

5. P. mg/dL Calci. pg/ml

17243

387 194.43

Hypoparathyroidism Cantrol Hypoparathyroidism Contral

Ca Vit D3

716
7 25 4

6
5
4
2
1
0

Hypoparathyroidism Control Hypoparathyroidism Control

Figure 1: Serum level of phosphorus, calcitonin, Calcium and
vitamin D3 centration among cases with Hypoparathyroidism and
control group.

By using the Chi-square test Gender was not
significant between hypoparathyroid and control
(P=0.787) and DsDNA was not significantly more
positive in hypoparathyroid subjects than control
(P=0.112); while ANA was significant (P=0.024).

Discussion

This finding was in line with the findings of numerous
studies, including those by Haden et al., [8], who report
that there were no sex differences in the set-point, slope
at the set-point, or maximal or minimal PTH levels in
men and women during induced hypo and/or
parathyroidism (P = 0.787) during dynamic testing. But
hypothyroidism is more common in females than males
[18]. Age was substantially different from control in this
study (P = 0.005); however, using the Chi-square test,

%=percentage, NS=non-significant, *=Positive, **=Negative, >=Double Stranded DNA, °=Antinuclear antibodies
Table 2: Sex, serum level of DsDNA and ANA percentage among cases with Hypoparathyroidism and control group.

sex was determined to be statistically significant
because of that. An integrated measure of PTH changes
as a function of time was identified in older patients.
The maximum PTH values for the four parameter
sigmoidal curves were around 25% higher in older
women than in younger women, but this was not
statistically significant due to the small amount of data
and large interindividual variability in PTH responses.
However, despite the roughly twofold differences in this
parameter, the same causes are most likely to blame for
the lack of a significant increase in the minimal PTH
level of these curves for older vs. younger women.

Ledger et al, [9] found similar results using a slightly
modified procedure to induce hypocalcemia [8]. In both
men and women, serum parathyroid hormone (PTH)
levels rise with age, and this has been linked to a decline
in renal function as people age [10].

Hypocalcemia, or low albumin-corrected total
calcium or ionized calcium levels in the blood, is a
common clinical phenomenon that can be caused by a
variety of factors. Insufficient parathyroid hormone
(PTH) secretion or receptor activation, insufficient
vitamin D supply or receptor activity, aberrant
magnesium metabolism, or clinical circumstances in
which many variables (e.g., pancreatitis, sepsis, and
severe illness) play a role in producing hypocalcemia.
[1]. In the current study, calcium and vitamin D3
significantly varied from the control group (P = 0.002
and P = 0.005, respectively). Numerous investigations
have shown that hypoparathyroidism causes
hypocalcemia because there is inadequate PTH
production to sustain renal 1-hydroxylase activity,
mobilize calcium from bone, and reabsorb calcium from
the distal nephron. The body does not make enough
1,25-dihydroxyvitamin D (1,25[0OH]2 vitamin D), which
is necessary for appropriate calcium absorption in the
intestine [1,11,12].
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Aging is related to an increase in the integrated PTH
secretory response to variations in blood calcium in both
women and men, regardless of changes in vitamin D or
renal function. The Cai/iPTH/iPTHpoint remained the
same. The biological relevance of these modest
increases in integrated iPTH levels during dynamic
testing in older, healthy men and women is unknown [8].
Hypoparathyroidism can also lead to
hyperphosphatemia. There were significant differences
in serum phosphorus between patients and controls in
this study (P = 0.005), which was in line with the results
of Shoback et al., who found that hyperphosphatemia is
asymptomatic and causes ectopic mineralization and
clinical repercussions in soft tissues of the vascular,
neurological, renal, and other organs over time, which
can permanently damage their function. [13]. In
hypoparathyroidism, hypercalcemic episodes in the
context of hyperphosphatemia increase the risk of
ectopic mineralization in the kidney and hasten the
onset of chronic kidney disease (CKD) [14]. The
involvement of calciophosphotropic hormones like PTH
in tight-junction permeability control has gotten a lot of
press recently. According to functional data, PTH
signaling and altered paracellular transports in the PT
are connected. The PT reabsorption of paracellular
solutes was inhibited in rats after an acute infusion of
PTH [15].

In this investigation, there were statistically
significant variations in calcitonin levels between
patients and controls (P = 0.005). Although active
vitamin D is typically thought of as a calciotropic
hormone, Lee et al., found that it is both a phospho and
calciotropic hormone that promotes intestine
absorption to raise serum calcium and phosphate levels.
It can better grasp how calcium and phosphate are
regulated in the kidney in health and disease by
comprehending the molecular mechanisms that allow
calcium and phosphate to cross the PT in the presence
and absence of these hormones [15].

On the other hand, in this study the DsDNA was not
significantly, but more positive in hypoparathyroid
subjects than control (P=0.112); while ANA was
significant (P=0.024). The study's main finding was that
patients had greater frequencies of ANA and antibodies
to dsDNA than controls, but antibodies against dSDNA
had only been occasionally observed. This result seems
to be in agreement with numerous studies that describe
this. As a result, studies show those patients who
produce high-affinity antibodies to dSDNA and ANA are
more likely to develop autoimmune illness [16].

The prevalence of ANA in newly developed
subclinical hypoparathyroid patients was observed to be
45% as compared to 10% in normal population; this
clearly shows that subclinical hypoparathyroid patients
are more prone to develop autoimmune disease.

Moreover, the numbers of positive cases in male and
female population are more or less similar in both
categories. There is a significant increase in the number
of females showing positivity for ANA in subclinical
hypoparathyroidism (66%).

In case of patients with hypoparathyroid autoimmune
diseases; they must undergo detection of vitamin D,
calcium and phosphorous levels and calcitonin for early
diagnosis and Anti-nuclear antibodies (ANA) and double
strand DNA (DsDNA) are the important biomarkers for
diagnosis and prognosis of patients with autoimmune
diseases.
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