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Status of Serum Magnesium Level in Bangladeshi Children and Adolescents with Type 1 Diabetes Mellitus

and its Relationship with Glycemic Control
*Haque S!, Muttalib M A2, Nesa A3, Uddin MN#, Hossain S°, Shahabuddin T®, Tasnim A”.

Abstract

Type 1 diabetes mellitus is one of the most common endocrine and
metabolic disorder in children and adolescents. Alteration of serum
magnesium level may be associated with metabolic control and
diabetic complications. The aim of the study was to evaluate serum
magnesium level and find out its relationship with glycemic control
in type 1 diabetic children and adolescents. For this study 80 type 1
diabetic children & adolescents with age range 1 to 18 years and 80
aged matched healthy controls were enrolled from the outpatient
department of Changing Diabetes in  Children, Bangladesh
Institute of Research and Rebabilitation in Diabetes, Endocrine &
Metabolic disorders, General Hospital, Dhaka. Using a cross
sectional design, we measured anthropometric parameters and
serum magnesium level of all study subjects. We also estimate the
Jasting plasma glucose and HbAlc levels of the diabetic children
and adolescents and controls. The mean + SD of serum magnesium
level was significantly lower in patient with type 1 DM compared
to control (0.7 + 0.1 vs 0.8 + 0.1 mmol/L respectively; p= <
0.001). Lower level of magnesium was found in subjects with poor
glycemic control compared to good glycemic control (0.6 + 0.1 vs
0.8 + 0.1 mmol/L respectively; p= < 0.001). This study showed
that serum magnesium level was lowered —in type 1 diabetic

1. *Dr. Shawana Haque, Assistant Professor,
Department of Biochemistry, CARe Medical College,
Dhaka. Mobile: 01760748156, Email: shawana.
haque@yahoo.com

2. Prof. Dr. M A Muttalib, Professor & Head,
Department of Biochemistry & Molecular Biology,
BIRDEM Academy, Dhaka.

3. Dr. Ayatun Nesa, Associate Professor, Department of
Laboratory Medicine, BIRDEM -2 General Hospital,
Dhaka.

4. Dr. Md. Nasir Uddin, Associate Professor, Department
of Clinical Biochemistry, NICVD, Dhaka.

5. Dr. Md. Sahadat Hossain, Assistant Professor,
Department of Biochemistry, Prime Medical College,
Rangpur.

6. Dr. Thahamina Shahabuddin, Senior Lecturer,

Department of Biochemistry, United Medical

College, Dhaka.

7. Dr. Aniqa Tasnim, Assistant Professor, Department
of Biochemistry, Green Life Medical College, Dhaka.

*For Correspondence

children and adolescents and it was strongly associated with poor
glycemic control which potentially contributing to the early
development of diabetic complications.
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INTRODUCTION:

Diabetes Mellitus is a major non communicable disease and a
leading cause of death & disability worldwide. Type 1 diabetes
mellitus (TIDM) is a disorder that arises following the
autoimmune destruction of insulin- producing pancreatic
beta cells.!? Type 1 diabetes mellitus is a chronic disease that
usually develops during childhood and adolescence. Globally,
the number of children (0-14 years) with type 1 diabetes is
542,000 & the number of newly diagnosed cases each year is
86,000.% The incidence of type 1 DM in Bangladesh as 4.2
new cases /100,000 children (0-14 years) per year.*

Diabetes mellitus has been suggested to be the most common
metabolic disorder associated with magnesium deficiency,
having a prevalence of 25% to 39%.° Magnesium (Mg) is an
essential cofactor of more than 300 enzymes including those
important in  glycolysis, transcellular ion transport,
neuromuscular transmission and synthesis of carbohydrates,
proteins, lipid and nucleic acids. Numerous causes for low
magnesium levels in diabetes are diets low in magnesium,
osmotic diuresis that leads to high renal excretion of
magnesium, insensitivity to insulin that affects intracellular
transport  and

extracellular magnesium, usage of loop and thiazide diuretics

magnesium causes increased loss of
that promote magnesium wasting, diabetic autonomic
neuropathies and reduced tubular reabsorption due to insulin
resistance. Hypomagnesaemia has been implicated in
various long- term complications of DM, such as increased
carotid wall thickness, coronary artery disease, dyslipidemia,
diabetic retinopathy, neuropathy, nephropathy, ischemic
stroke and foot ulcerations.”® Some researchers found in
their studies that hypomagnesaemia occurred in 28.2% &
37.3% type 1 diabetic patient respectively with poor glycemic
control.%?  Oral or

magnesium in TIDM patients results in increased levels of

intravenous  supplementation of

magnesium and optimization of glycemic control.!1%!!

In the present study, we measured serum magnesium level
in children and adolescents with TIDM and evaluated its
relationship with glycemic control.



MATERIALS AND METHODS

This was a cross sectional study conducted in the
department of Biochemistry and Molecular Biology of
BIRDEM-2 General Hospital from July 2016 to June
2017. The research protocol was approved by Ethical
Institutional Review Board (IRB) of BIRDEM Academy;,
Dhaka. Total 80 type 1 diabetic patients & 80 healthy
controls aged 1-18 were selected from the outpatient
department of Changing diabetes in Children (CDiC),
BIRDEM-2 General Hospital. All diabetic subjects were
being treated with insulin.

After selection of the subjects, the aims and objectives of
the study along with procedure, risks and benefits of this
study were explained to the guardian of the study subjects.
When their parents were agreed for participation then an
informed written consent was obtained from them and a
structured questionnaire was filled up for each patient.
Participants below 1 year and above 18 years, with any
chronic illness and any medication that may influence
serum magnesium level were excluded from the study.
Detail personal, medical and family histories of the
participants were recorded.

Data collection technique

Weight and height were measured (in kilogram and meter
respectively) and body mass index (BMI) was calculated as
weight divided by height squared. Systolic and diastolic blood
pressure were also recorded. Then under all aseptic precaution
5 ml blood sample was collected from study subjects after an
overnight fasting of 8-10 hours, 4 ml of which was delivered
in a plain test tube for estimation of fasting plasma glucose,
serum magnesium and remaining Iml blood was delivered

into EDTA tube for estimation of HbA, .
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Serum magnesium was assessed by Beckman Coulter
AU-480 auto-analyzer .Plasma glucose level was estimated
by Enzymatic Glucose-Oxidase (GOD-PAP) method
using Biosystem BTS 350 analyzer. Glycemic control was
estimated for each patient through HbA, _which is asessed
by Clover A, _analyzer using HPLC method.

To define

international criteria. Based on HbA, _level, subjects were

“glycemic control”, we used standard
divided into two groups: (i) Those with good glycemic
control (normoglycemic group), defined as HbA, _ levels <
9 %; and (ii) Those with poor glycemic control, defined as
HbA, _levels > 9%. Normal magnesium level considered as
0.7-1.0 mmol/L. So, the value < 0.7 mmol/L was labeled as

hypomagnesaemia.

All data were collected, tabulated and statistically analyzed
using software SPSS version 20. Quantitative data was
expressed as mean + SD and unpaired Studentst’ test was
done to see the level of significance. Qualitative data were
expressed as frequency & percentage and chi-square test
was done to obtain the level of significance. The p-value of
< 0.05 was considered statistically significant.

RESULTS

Table-I shows that 50% of the cases were male and 50%
were female, 48.8% of controls were male and rests were
female. There were no statistically significant differences in
age, weight, height, BMI, systolic and diastolic blood
pressure between case and controls. However, FPG and
HbA, _ levels were found statistically significant between
them.

Table I: General and biochemical parameters of the study population (n=160)

Variables Case (n=80) Mean + SD | Control (n=80) Mean + SD p- value
Gender

e Male 40 (50%) 39 (48.8%)

e Female 40 (50%) 41 (51.2%)

Age of the respondent 149 + 2.9 14.8 + 2.9 > 0.05"
Age of onset during diagnosis (in year) 10.5 + 3.6 - -
Duration of diabetes (in year) 45+27 - -
Weight of the respondent (in Kg) 50.5 + 16.7 48.7 + 13.5

Height of the respondent (in cm) 150.8 + 13.7 151.7 + 12.2

BMI of the respondent (kg/sqm) 21.5+4.7 20.9 +3.9 > 0.05"
SBP of the respondent (mm of Hg) 101.0 £ 11.6 102.1 +10.9

DBP of the respondent (mm of Hg) 68.2 + 8.1 67.1+7.9

FPG (mmol/L) 9.2 +4.2 5.6 +0.1 < 0.001
HbA,_ (%) 92+22 5.6+0.1

Data was expressed as mean + SD and comparison between groups was done by Student’s unpaired ‘ttest. n= number of subjects,

p-value < 0.05 is significant, ns= not significant




Bangladesh Med J. 2019 Sept; 48(3)

70.0% - 100.0%, 95.0%
60.0% 90.0%-
o 80.0%:
50.0 0A> 1 28.8% 70.0% 61.3% @ Within Reference Range
40.0% ; M Good glycemic control 60.0% (0.7-1.0 mmollL)
30.0% op | ) ol 50.0%. 38.8% O Low(<0.7mmollL)
20.0% | oor glycemic contro 40.0%)
10.0% 30.0%,
20.0%
0.0% - ] 5.0%
HbA1c (%) 10.0% ’
0.0%

Fig.-1: Glycemic status of the diabetic children and adolescents Case Control

Fig.-2: Serum magnesium status of the study population
Figure-1 among the total diabetic children and adolescents
61.3% had good glycemic control and 38.8% had poor  Almost 38.8% of the total participants in cases and 5.0%
glycemic control. of controls had hypomagnesaemia as shown in Figure 2.

Table II shows significantly lower level of serum magnesium (0.7 + 0.1) in cases with TIDM compared to controls. The
serum magnesium level was significantly lower (0.6 + 0.1) in patient with poor glycemic control compared to good
glycemic control which was also shown in table-II.

Table-II: Comparison of serum magnesium level in study population (n=160) and relationship of serum
magnesium level with glycemic status in cases (n=80)

Variable p- value
Serum magnesium (mmol/L) Case 0.7 +0.1 <0.001
Control 0.8+ 0.1
In good glycemic control (HbA, < 9) 0.8+ 0.1
In poor glycemic control (HbA, > 9%) 0.6 £0.1

Data was expressed as mean + SD and comparison between groups was done by Student’s unpairedt’ test. n= number of subjects,
p-value < 0.05 is significant, ns= not significant

Table III shows the serum magnesium level in cases; it was significantly lower in patients who have duration of diabetes
mellitus more than 5 years compared to those who have duration of diabetes mellitus less than that.

Table —III: Relationship of duration of DM with serum magnesium level in cases (n=80)

Variables Relationship with duration of DM p-value
< 5 years > 5 years
Serum magnesium Low (< 0.7 mmol/L) 12 (38.7%) 19(61.3%) < 0.001
Within reference range 39(79.6%) 10(20.4%)
(0.7-1.0 mmol/L)

Statistical analysis was done by Chi-square test to compare among the groups. n= number of the subjects, p-value < 0.05
is significant, ns= not significant




DISCUSSION

In the present study we measured serum magnesium level,
as well as other clinical and biochemical parameters, in

children and with T1DM.

metabolic control can affect the concentrations of

adolescents Inadequate
magnesium, developing hypomagnesaemia, which may be
directly related with some micro and macrovascular
complications observed in diabetes, as cardiovascular
disease, retinopathy and neuropathy.!?

In this study, we estimated serum magnesium level in
children and adolescents with TIDM. Taking cut off level
of serum magnesium < 0.7 mmol/L, we detected 38.8% of
diabetic patient had hypomagnesaemia which is
significantly lower compared to control. A recent study in
Egypt showed that there were 37.3% of the diabetic
subjects had hypomagnesaemia.” Seyoum et al.! found a
higher percentage of hypomagnesaemia (65%) in their
study. Contrary to our result, Zargar et al.', did not found
any significant alteration in plasma magnesium level in

type 1 diabetes mellitus.

We also found that serum magnesium was significantly
lower (< 0.001) in patient with poor glycemic control
compared to good glycemic control. In poor glycemic
control uncontrolled hyperglycemia and glycosuria may
increase magnesium excretion through osmostic diuresis.
This result is similar with the study of many
researchers.>?1>16 Tnconsistent with our result, some
researchers did not observe any relationship between serum
magnesium and glycemic status'”-1?. This difference could
be attributed to the difference in study populations, degree
of diabetic control among them and to the different

methods of evaluating serum magnesium and HbA, .

In our study we found serum magnesium was low with
patient having duration of DM = 5 years. This result is
consistent with Shahbah et al.® who found that duration of
diabetes were more in participants with hypomagnesaemia.

CONCLUSIONS

Present study demonstrated a significantly lower serum
magnesium level in TIDM cases and a low serum
magnesium level was associated with poor glycemic
control. So, it is advocated that proper glycemic control,
close monitoring, supplementation of magnesium might
be beneficial for preventing complications in type 1
diabetic children and adolescents.
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