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Abstract:

Background: It is considerable that chronic kidney disease—mineral bone
disorder (CKD-MBD) is a vital issue in chronic kidney disease patients.
Parathyroid hormone (PTH) is a fundamental factor in the pathogenesis of
this disorder in dialysis patients. It is believed that plasma magnesium
(Mg?) has an essential role in the regulation of PTH secretion in a manner
which is slightly similar to calcium. Objectives: Illustrates the relationship
between serum magnesium and serum parathyroid hormone in
hemodialysis patients. Patients and Methods: A cross-sectional study had
been carried out in the Hemodialysis Unit, Zagazig University Hospitals,
Faculty of medicine, Zagazig University from the period between
December 2018 and May 2019. The study included (77) participants
diagnosed with end stage renal disease on regular hemodialysis. Results:
There is no statistically significant correlation between serum magnesium

and serum parathyroid hormone. Conclusion: Our findings suggest that

factors other than serum Mg may be more important in the regulation of PTH secretion and action.

Our findings require further investigations with larger and multicentric studies.
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Introduction

No doubt that chronic kidney disease—mineral
bone disorder (CKD-MBD) is considered an
important issue of chronic kidney disease [1].
Parathyroid hormone (PTH) is a fundamental
factor in the pathogenesis of this disorder in
dialysis patients. The balance of electrolytes
including phosphorus (P3+), calcium (Ca2+),
and magnesium (Mg2+) is disturbed in such
patients [2]. Mg2+ is broadly excreted by the
kidney, so the equilibrium of Mg2+ is
disrupted in chronic Kkidney disease. The
homeostasis of Mg2+ metabolism is balanced
by renal filtration and reabsorption [3]. In
ancient times, studies on the mineral and bone
disorder in chronic kidney disease focused on
the disarray of calcium and phosphorus
homeostasis [4]. Plentiful studies have
elucidated that Mg2+ plays a crucial role in the
pathophysiology of the cardiovascular system;
additionally, its  disorder is  greatly
accompanied with the increased cardiovascular
morbidity and mortality. [5] Moreover, it is
assumed that Mg2+ is involved in the

regulatory process of PTH secretion . [6]
Aim of the work

Illustrates the relationship between serum
magnesium and serum parathyroid hormone in

hemodialysis patients.
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Subjects and methods
Type of study: cross-sectional study.

Site of study: The study had been carried out in
the Hemodialysis Unit, Zagazig University
Hospitals, Faculty of medicine, Zagazig
University from the period between December
2018 and May 2019.

Sample size: The total end stage renal disease
patients on regular hemodialysis were 95
patients in six months and prevalence of
hypermagnesaemia was 50%, so the sample
size was 77, Cl 95%, power of test 80%. The
sample size was calculated by OpenEpi

programme .

Inclusion criteria: Age group above 18 years
old of both sex (males and females) who have
been diagnosed with end stage renal disease
with three months history of dialysis (Mean +
SD of the years of the dialysis was 3.76 + 1.65)
on a schedule of 3 times/week, 3-4 h for each
session. The magnesium concentration in the

dialysate was .50 mmol/L

Exclusion criteria: Patients with septicemia or
have any source of infection or malignancy,
patients with history of parathyroidectomy,
chronic diarrhea and  patients taking

magnesium containing antacids
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Methods :

Medical History: detailed past and present

medical history .

Blood pressure was measured by a mercury
sphygmomanometer ~ with  the  subject
recumbent in bed with the arm supported and
positioned at the level of the heart, pulse
examination to show any abnormality and any
special character, temperature and respiratory
rate, general examination, local examination of
cardiovascular, respiratory, gastroenterology,

hepatology, and neurology systems.
Laboratory investigations:

Routine investigations in the form of serum
calcium (mg/dl), serum Phosphorus (mg/dl),
serum magnesium (mg/dl), serum alkaline
phosphatase (U/L), serum albumin (g/dl),
serum creatinine (mg/dl), serum urea (mg/dl),
complete blood count (CBC).They were

measured using standard kits.

The serum calcium levels of blood were

corrected with regard to the albumin levels.

The efficacy of HD was assessed by
calculating the urea reduction rate (URR).
(Mean = SD of the URR was 60.6x7.78.
Special investigation in the form of serum
intact PTH (pg/ml). It was measured by the

electrochemiluminescence immunoassay
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(ECLIA) depending on Elecsys and cobas with

immunoassay analyze.

Consent: written informed consent was
obtained from all participants and the study
was approved by the research ethical
committee of faculty of medicine, Zagazig
University with a number of #4972-6-11-2018.
The work has been carried out in accordance
with the code of ethics of the world medical
association (Declaration of Helsinki) for

studies involving humans.
Statistical analysis

Data analysis was performed using the
software SPSS (Statistical Package for the
Social Sciences) version 20. Quantitative
variables were described using their means and
standard deviations. Categorical variables were
described using their absolute frequencies and

were compared using Chi square test.

Kolmogor-ov-Smirnov (distribution-type) and
Levene (homogeneity of variances) tests were
used to wverify assumptions for use in
parametric  tests. The level statistical
significance was set at 5% (P < 0.05). Highly

significant difference was present if p <.001.
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Result:

In this study, 77 patients (41 females and 36
males, representing 53.2 % and 46.8 %
respectively) demonstrated that: the mean = SD
of the measured parameters was 2.18 = 0.42
mg/dl for serum magnesium, 555.09 + 551.8
pg/ml (range 10 — 2907) for serum PTH, 4.87
1.17 mg/dl for serum phosphorus and the mean
+ SD of the years of the dialysis was 3.76 +
1.65. (table 1 and fig.1).

There is no statistically significant correlation
between serum magnesium and serum

parathyroid hormone. (Table 2). Additionally,

Table (1) laboratory investigations of the studied patients

Laboratoty Mean £ SD Range
investigations

Hemoglobin (g/dl) 997175 7-16
WBCs (*10*/mm?®) 6.06 +1.79 3-14
Platelet count (*10¥mm®)  206.18 +66.43 97 - 451
Serum creatinine 9.9+22 5-18
Serum urea 63.39 + 14.05 35-99
Serum albumin 3.68 £0.52 2-5
Serum calcium (mg/dl) 8.08£0.81 6-11
Corrected calcium 8.32+0.82 7-11
(mg/dl)

Serum phosphorus 4.87+1.17 3-8
(mg/dl)

Serum magnesium 2.18+£0.42 2-4
Urea reduction rate 60.6+7.78 50-76

Mean + SD Median (range)
Serum parathyroid 555.09 £551.8 388 (10 —2907)
hormone
Serum alkaline 243.95+162.55 200 (36 — 822)

phosphatase (U/L)
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there is no statistically significant correlation
between serum magnesium and both serum
urea and creatinine. Also, there is no
statistically significant correlation between it

and serum alkaline phosphatase. (Table 3).

There is no statistically significant correlation
between serum magnesium and both age,
hemoglobin level and white blood cells.
Moreover, there is no statistically significant
correlation between it and platelet count.
(Table 4).

Figure (1) Pie chart showing distribution of the studied patients

according to gender:
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Table (2): Correlation between serum magnesium and serum parathyroid hormone of the studied patients:

Variables Serum magnesium (mg/dl)
r p
Serum parathyroid hormone (mg/dl) -0.011 0.926

oo Spearman correlation coefficient

Table (3): Correlation between serum magnesium and both age and both Serum alkaline phosphatase and kidney function test

of the studied patients:

Variables Serum magnesium (mg/dl)

r p
Serum urea (mg/dl) 0.175 0.128
Serum creatinine (mg/dl) 0.135 0.243
Serum alkaline phosphatase (U/L) -0.027” 0.815

r Pearson correlation coefficient “ Spearman correlation coefficient

Table (4): Correlation between serum magnesium and both age and complete blood count findings of the studied patients

Variables Serum magnesium

r P
Age 0.147 0.12
Hemoglobin (g/dl) 0.114 0.324
White blood cells (*103/mm3) 0.071 0.538
Platelet count (*103/mm3) -0.179 0.12

r Pearson correlation coefficient
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Discussion

Chronic kidney disease—mineral bone disorder is
a considerable issue in the causality of the higher
incidence of cardiovascular morbidity and
mortality in end-stage renal disease. . [7]. In
comparison to the obvious attention in the
disruption of calcium and phosphate metabolism
in the pathogenesis of the vascular/valvular
calcification, magnesium  metabolism s
considered far away and the clinical problems
associated with it are still not well understood by

nephrologists. . [8]

The fact shows that different complications of
secondary hyperparathyroidism are poorly
reversible if they passed untreated, so there is a
need for the early management of its causes. [9]

Independent of the calcium and phosphorus,
which are essential in the regulation of
parathyroid gland function; it is thought that
magnesium is capable of modulating
parathyroid hormone secretion in a way as

calcium does. . [10]

In this study, 77 patients revealed that serum
magnesium has no statistically significant
correlation with serum alkaline phosphatase (r =
0.837, p = 0.815). In agreement with Nasri and
Baradaran ,[11] who stated that there was no
between  serum

significant  correlation

magnesium levels and alkaline phosphatase in
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their cross-sectional study on 41 patients on
maintenance hemodialysis. This is in contrast to
Fang et al., [12], who found that there is an
inverse relationship between alkaline
phosphatase and serum magnesium in their study
on their cross-sectional study that was conducted
on 111 patients on maintenance hemodialysis (r

= 0.198, p = 0.037).

In this study, there is no statistically significant
correlation between serum magnesium and
hemoglobin level (p = 0.324, r = 0.114). This is
in contrast with Fang et al., [12], who found that
serum magnesium levels were positively
correlated with hemoglobin level. (p = 0.017, r =
0.225)

In addition, there is a non-statistically significant
correlation between serum magnesium levels
and platelet count (p = 0.12, r = — 0.179). In
contrast to Fang et al., [12], who found that
serum magnesium levels were positively
correlated with platelets count (p = 0.011, r =
0.240)

In this study, there is a non-statistically

significant  correlation between  serum
magnesium and both serum urea and creatinine
(p = 0.128 and 0.243, r =0.175 and 0.135
respectively). This is in contrast with Fang et al.,
[12], who found that serum magnesium levels
were positively correlated with both serum urea

and creatinine (p = 0.000, r = 0.389 for both)
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In this study, there is no statistically significant
correlation between serum magnesium and
serum parathyroid hormone (p = 0.926, r = —
0.011). This is in agreement with Nasri and
Baradaran [11], who involved 41 patients with
ESRD on regular maintenance HD treatment and
found a non-statistically significant correlation
between the serum magnesium levels and
parathyroid hormone levels (p = 0.079, r = —
0.30).

Also, Fang et al., [12], stated that there were no
statistically significant correlations between
serum magnesium and parathyroid hormone
levels in hemodialysis patients (r = — 0.143, p =
0.134). In contrast, Ohya et al., [13] found that
the serum magnesium level was significantly
higher in patients with low parathyroid hormone
levels and they also concluded that serum
parathyroid hormone levels had a significant
negative correlation with the serum magnesium
levels in their study on 1231 ESRD patients in
Japan (p < 0.01). Also, Gohda et al., [14]
conducted a study on 86 HD patients not treated
with vitamin D and found that their serum
parathyroid hormone levels had a significant
negative correlation with the serum magnesium
levels (p <0.001, r =—0.28).

On the other hand, Fooladgar et al., [15]
conducted a study on 52 HD patients and found

a significantly positive correlation of serum
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magnesium and parathyroid hormone levels (r =
0.28, P =0.04)

Conclusion

A non-statistically significant correlation was
found between serum Mg and serum PTH levels.
Our findings suggest that factors other than
serum Mg may be more important in the

regulation of PTH secretion.

Limitations of the study: Proportion of
hemodialysis patients is relatively small. We
suggest larger multicentric investigations on this

aspect of hemodialysis individuals.
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