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Abstract

Objective: Thyroid hormones play an important role in homeostasis of
Calcium and Phosphorous levels by their direct action on bone turnover.
The importance of this study was that the thyroid hormones inter in
calcium & phosphorous metabolism and it frequently disturbed in thyroid
dysfunction. It is very important to monitor changes in the levels of
serum calcium & phosphorous in thyroid disorder. The objective of the
present study is to assess the levels of serum calcium and phosphorus in
Sudanese patients with hypothyroidism in comparison with apparently
healthy controls.

Materials & Methods: A clinical-based descriptive study was conducted
during the period from February 2012 to June 2013. Fifty patients with
Hypothyroidism (25 males and 25 females) were selected as a test group
compared to fifty (25 males and 25 females) apparently healthy control
from the Khartoum Teaching Hospital in Khartoum state, Sudan. Blood
specimens were collected from both groups and serum levels of Calcium,
Phosphrous, Thyroid stimulating hormone, Thyroxin and Tri-
lodothyronine were estimated.

Results : In this study the results shows a significant decrease in the
mean of serum levels of Calcium in the test group compared with the
control group (p <0.0001) and a significant increase in the mean of serum
levels of phosphorus in the test group compared with the control group
(p <0.0001).

Conclusion: The serum calcium & phosphorous levels are significantly
altered in hypothyroid disorders. It is important to check the levels of
these minerals in hypothyroidisms patients. Treatment of the primary
cause and if necessary supplementation of minerals should be done in
order to prevent further bone complications.

Keywords: Calcium, Phosphrous, Hypothyroidism, Thyroid stimulating
hormone, Thyroxin and Tri-lodothyronine.
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1. INTRODUCTION

Thyroid disease is a pathological state that adversely
affects on calcium and phosphorus metabolism
.Abnormalities of calcium and phosphorus homeostasis
are common, and collectively are called disorders of
mineral metabolism. Thyroid disorders are important
cause for secondary osteoporosis. Serum calcium and
phosphorous levels can be fairly used as index of bone
resorption. Thyroid hormones exert its effects on
osteoblasts via nuclear receptors to stimulate
osteoclastic bone resorption [l 2. Thyroid hormone is
essential for normal growth and maturation of the
skeleton BL.Thyroid gland produces T; & Ti these
hormones play a critical role in cell differentiation
during development and help to maintain thermogenic,
mineral, metabolic homeostasis in the adult
Hypothyroidism: subnormal activity of thyroid gland
that leads mental and physical slowing because of
decrease is the basal metabolic rate [
Hyperthyroidism: excess activity of thyroid gland that
leads mental and physical slowing because of increases
the basal metabolic rate .The mean annual incidence
rate of hypothyroidism is up to 4 per 1000 women, 1
per 1000 men, 1 in 4000 in borns.[4l The prevalence of
overt hypothyroidism increase with age [4. Deficiency
of thyroid hormone in early life leads to both delay in
the development of bone and stippled appearance of
epiphysial centers of ossification, this result possible
dwarfism. In hypothyroidism there is a depressed
turnover due to impaired mobilization of calcium into
the bone than leads to decrease the blood calcium level
Bl. In hyperthyroidism there is poor mobilization of
calcium than leads to increases the blood calcium level.
In hypothyroidism increased production of thyroid
calcitonin Bl. Can promote the tubular reabsorption of
phosphate and also favors the tubular excretion of
calcium Bl In hyperthyroidism decreased production of
thyroid calcitonin [¢l. Can promote the tubular excretion
of phosphate and also favors the tubular absorption of
calcium Bl

Previous studies done on serum calcium and
phosphorus levels in thyroid disorders have conflicting
results. Some studies have reported normal levels [51
[6l.while others have reported decreased serum calcium
and phosphorous levels in hypothyroidism [71.

Study carried out at India 2010 by Shivaleela MB et al
reported that both the mean serum calcium &
phosphorous levels were significantly lower in
Hypothyroidism patients (p<0.01) compared to
controls.[8l

Study carried out at India 2011 by B. Suneel et al
reported that in hypothyroid patients the serum levels
of Calcium were significantly decreased (p<0.001) and

phosphorous levels were significantly increased
(p<0.001) compared to controls [°l.

Study carried out at Switzerland in 2012 by (Christoph
Schwarza et al ) reported that phosphate levels were
higher in patients with elevated TSH than in patients
with normal TSH (p <0.01). Serum calcium levels were
significantly lower in patients with high TSH than with
normal TSH (p <0.01). Serum calcium & phosphate
correlated significantly with TSH (p <0.05) [10],

In Sudan there is no published data concerning serum
calcium and serum phosphorus in patients with
hypothyroidism. Therefore the present study was
conducted to find out the status of minerals calcium
and phosphorus in hypothyroid Sudanese patients.

2. MATERIALS & METHODS:

A clinical-based descriptive study was conducted
during the period from February to June 2013. Fifty
patients with Hypothyroidism (25 males and 25
females) were selected as a test group from the
Khartoum Teaching Hospital in Khartoum state, Sudan.
The test group was compared with a control group
which included 50 apparently healthy volunteers (25
males and 25 females). Blood specimens were collected
from both groups and serum levels of Ca, PO4, TSH, T3
andT4 were estimated. Age and gender of the test group
were matched with the control group. Serum Calcium
was measured by cresolphthalein complexone (CPC)
methods by using automated analyzer Hitachi 902.
Serum phosphorus was measured by monoreagent
phosphomolybdate methods by using automated
analyzer Hitachi 902. The thyroid estimating hormone
(TSH), tri-iodothyronine (T3) and thyroxine (T4)
measured by Electrochemiluminescent methods by
using automated analyzer (Elecsys 2010).

3. STATISTICAL ANALYSIS:

Statistical Package for Social Science (SPSS version 17)
computer software was used for data analysis.
Independent T-test and Persons’correlation were used
(significance levels was set at P < 0.05).

4. RESULTS:

In this study the test group was composed of 25 males
(50%) and 25 females (50%), where as the control
group was composed of 25 males (50%) and 25
females (50%).

Table (1) shows an insignificant difference between
the means of age in test group and control group,
(33.26 + 13.18 years) versus (32.00+ 15.76 years) (p=
0.666), significant difference between the means of
calcium in test group and control group.
(9.07+.48mg/dl) versus (7.97+.62mg/dl) (p <0.0001),
significant  difference between the means of
phosphorus in test group and control group
(3.53+x0.427mg/dl) versus (4.68+1.29mg/dl) (p <
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0.0001), significant difference between the means of

(TSH) in test group and control group (1.79+1.00
(26.02+£34.74p1U/ml)
0.0001),significant difference between the means of
(T3) in test group and control group (1.17+ 0.28
ng/ml) versus (0.68+0.32 ng/ml) (p <0.0001) and
significant difference between the means of (T4) in test
group and control group. (7.64+1.60pg/dl) versus

plU/ml)

versus

(4.34+2.16 pg/dl) (p <0.0001).

(p

. Male Female
Variable N=25 N=25 P value
Cat++ 8.10+£0.428 7.83+£0.757 - 0138
(mg/dl) (7.30-9.20) (5.70-9.20) -
Pos2 4,74+ 1.13 4,61+ 1.46 - 0725
(mg/dl) (3.00 - 8.40) (3.10 - 9.60) -

Variable Mean#SD P value
Study Group 35 40+ 15.76
(n=50) (15 - 60)
Age (Years) Range = 0.666
Control Group 3326 + 13.18 .
(n=50) ooy
Range (15 - 60)
Study Group 797+ 62
(n=50) (5.70 - 9.20)
5.Ca** (mg/dl) Range <0.0001
Control Group 9.07+ 48
(n=50) 0 -1
Range (8.10 - 10.40)
Study Group 4.68+ 1.29
(n=50) (3.00 - 9.60)
S.Pos2(mg/dl) Range <0.0001
Control Group 3.53+ 427 .
(n=50) a0 .
Range (2.80 - 4.70)
Study Group 56 024 34.74
(n=50) (0.10 - 100)
S.TSH(uU/ml) Range <0.0001
Control Group 1.79+ 1.00 .
(n=50) 6 _4
Rongs (0.26 - 4.23)
Study Group 0.68 + 32
(n=50) (0.10 - 1.40)
S.T3(ng/ml) Range <0.0001
Control Group 117+ 28 .
(n=50) 0
Range (0.80 - 2.00)
Study Group 4 34, 5 16
(n=50) (0.50 - 9.60)
Range
S.T4(ng/dl) <0.0001
Control Group 7.64 +1.60
(n=50) 20 - 11
Range (5.20-11.80)

Table (1): Comparison of means of age and serum levels of
calcium, phosphorus, TSH, T3 and T4 of the test group and the
control group.

Table (2) shows an insignificant difference between
the means of S.Calcium (mg/dl) and S.Phosphorus
(mg/dl) in male and female in test group (8.10 *
0.428mg/dl) versus (7.83% 0.757mg/dl) (P = 0.138) ;
(4.74% 1.13mg/dl) versus (4.61+ 1.4mg/dl) (P=0.725)
respectively.

The table shows the mean # SD (mini - max) and probability (P). T-test was
used for comparison. P value < 0.05 was considered significant.

Table (2): Comparison of means of S. Calcium (mg/dl) & S.
Phosphorus (mg/dl) between male and female in the test
group.

Figure (1) shows a significant correlation between
S.Calcium (mg/dl) and the S.TSH (pulU/ml) of the test

group (r=0.282, P = 0.0480).
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Fig. (4-1): Ascatter plot shows the relationship between S.TSH
(ulU/ml) & S.Ca (mg/dl) of the test group (r=-0.282, P=
0.0480).

Figure (2) shows a significant correlation between S.Calcium
(mg/dl) and S.T3 (ng/ml) of the test group (r=0.329, P = 0.020).
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Fig. (4-2): Ascatter plot shows the relationship between S.T3
(ng/ml) & S. Ca (mg/dl) of the test group (r=0.329, P=0.020)
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Figure (3) shows a significant correlation between S.Calcium
(mg/dl) and the S.T4 (pg/dl) of the test group (r=0.318, P = 0.024).

Serum Ca (mg/dl)

T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00
Serum T4 (ug/dl)

Fig. (4-3): Ascatter plot shows the relationship between S.T4
(ng/dl) &S. Ca (mg/dl) of the test group (r=0.318, P= 0.024)

Figure (4) shows an insignificant correlation between between the
S.Calcium (mg/dl) and the duration of disease of the test group
(r=0.07, P = 0.631).
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Fig. (4-4): Ascatter plot shows the relationship between the
duration of disease /year & S. Ca (mg/dl) of the test group
(r=0.07, P= 0.631).

Figure (5) shows a significant correlation between the
S.Phosphorus (mg/dl) and the S.TSH (ulU/ml) and (r=0.271, P =
0.057).
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Fig. (4-5): Ascatter plot shows the relationship between TSH
(WU/mL) & S.PO4 (mg/dl) of the test group (r=0.271, P=
0.057).

Figure (6) shows a significant correlation between the
S.Phosphorus (mg/dl) and the S.T3 (ng/ml) of the test group
(r=0.394,P =0.005).
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Fig. (4-6): Ascatter plot shows the relationship between T3
(ng/ml) & S.PO4 (mg/dl) of the test group (r=-0.394, P= 0.005).

Figure (7) shows a significant correlation between S.Phosphorus
(mg/dl) and S.T4 (pg/dl) of the test group (r=0.347, P =0.014).
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Fig. (4-7): Ascotter plot shows the relationship between S.T4
(ng/dl) & S.PO4 (mg/dl) of the test group (r=-0.347, P= 0.014).

Figure (8) shows an insignificant correlation between the
S.Phosphorus (mg/dl) and the duration of disease of the test group
(r=0.157, P = 0.275).
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Fig. (4-8): Ascatter plot shows the relationship between the
duration of disease /year & S.PO4 (mg/dl) of the test group
(r=-0.157, P=0.275).
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5. DISCUSSION:

Thyroid disorders are important cause for secondary
osteoporosis. Serum calcium and phosphorous levels
can be fairly used as index of bone resorption [11 [2].
The present study undertaken to assessed the levels of
serum calcium (S.Ca) and phosphorus (S.PO42) in
Sudanese patients with hypothyroidism.

In this study patients with hypothyroidism have a
significant decrease in the mean of S.Ca** compared
with the control subjects (p< 0.0001). This agrees with
a study done by Shivaleela MB, et al [8], who reported
that there was a significant decrease of the mean of
the levels of S.Ca in patients with hypothyroidism
compared to control. This is mainly due to the low
levels of Parathyroid hormone and low levels of
calcitonin in hypothyroidism.

Patients with hypothyroidism in the present study
have a significant increase in the mean of S.PO42
compared with the control subjects (p< 0.0001). This
agrees with a study done by B. Suneel, et al [l who
reported that there was a significant decrease of the
mean of S.PO42 in patients with hypothyroidism
compared to control. This is mainly due to calcitonin
which is regulates the over tubular reabsorption of
PO4s2 from kidney. PO42 levels are raised due to
compensatory effect of calcitonin and parathrmone
which favour tubular excretion (by inhibiting tubular
reabsorption).

In current study there was a significant correlation
between S.Ca++ and serum TSH, T3 and T4 in
hypothyroid patients. This was further confirmed by
the study done by Christoph Schwarza, et al 19 who
reported that there was a significant correlation
between S.Ca** and serum TSH, T3 and T4 in
hypothyroid patients.

Also the study found that there was a significant
correlation between S.PO42 and serum TSH, T3 and T4
in hypothyroid patients. This was further confirmed
by the study done by Christoph Schwarza, et al [10] who
reported that there was a significant correlation
between S.POs2 and serum TSH, T3 and T4 in
hypothyroid patients.

This study reveal that, there was no differences in the
mean levels of S.Ca** & S.PO4+2 in male compared with
female & that the S.Ca** & S.P042 can't affected by the
duration of the disease in hypothyroid patients.

6. CONCLUSION:

This study concluded that in Sudanese patients with
hypothyroid the levels of S.Ca** was decreased
compared to control group with a positive correlation
between the S.Cat* & serum TSH, T3 and T4, where as
the levels of S.PO42was increased compared to control
group with a positive correlation between the S.P042
& serum TSH, T3 and T4 while S.Ca** & S.PO42 not
affected by gender and duration of the disease.

7. RECOMMENDATIONS:

This study recommended that patients with
hypothyroid disorder need to be regularly checked
levels of serum calcium & phosphorus, calcium
supplementation in form of dietary components and
medications is important in patients with
hypothyroidism  to  prevent  further  bone
complications.
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