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ABSTRACT

A Hospital Based Prospective Study to Evaluate the
Relationship of Micro Vascular and Macro Vascular
Complications with Magnesium Levels in Patients with
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Background: Micronutrients have been explored as a probably preventive and curative agents for
T2DM and their complexity. Not all studies, however, observed a correlation between glycemic control
and serum magnesium levels or improvement of diabetic control with magnesium replacement.
Methods: A hospital based prospective study was done on 30 patients with DM type 2 attending
medicine OPD and admitted in Government (RVRS) Medical College, Bhilwara were taken as

cases also of Age group above 30 years. Presence of diabetes mellitus was defined as per Indian
Diabetes Federation [IDF] Criteria and Dyslipidemia as per NCEP ATP Ill and IDF guidelines.
Results: In this study the commonest age group for type 2 DM was more than 41-60 years which
comprised of 63.33% of the patients. The male to female ration was 3:1. The mean serum magnesium
levels in patients with HbA1c levels = 9.5% were significantly low (1.559+0.389 mg/dL) compared to
patient with HbA1c levels 6.5 to 6.99% (1.622 + 0.591mg/dL). This difference was statistically non-
significant (p>0.05).

Conclusion: Our study suggested that hypomagnesemia is widely prevalent in patients with type 2
diabetes mellitus and also related with poor glycaemic control and longer duration of diabetes.

Available Online: 30t March 2021

Article History
Received: 05.12.2020
Accepted: 24.12.2020

*Corresponding Author

Dr. Arun Gaur,

Professor & Head,

Department of Medicine,

Government (RVRS) Medical College &
Associate Groups of Mahatma Gandhi
Hospital, Bhilwara, Rajasthan, India.

Copyright: © the author(s. IABCR is an official
publication of Ibn Sina Academy of Medieval

Keywords: Hypomagnesaemia, Type 2 DM, HbA1c level, Microvascular, Macrovascular,

Complications

Medicine & Sciences, registered in 2001 under
Indian Trusts Act, 1882.

m This is an open access

article distributed in accordance with the
Creative Commons Attribution Non Commercial
(CC BY-NC 4.0) license, which permits others
to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative
works on different terms, provided the original
work is properly cited and the use is non-
commercial

INTRODUCTION

Diabetes mellitus promote to impaired metabolism of
carbohydrates, proteins, fats, water and electrolytes. Type 2
DM results from interaction between
genetic, environmental and  behavioral risk factors.!?
Diabetes can also be related to the gestational hormonal
environment, genetic defects, certain infections, and various
drugs.®

The number of people with type 2 DM is increasing in every
country with 80% of people with DM living in low- and middle-
income countries. The risk of developing Type 2 diabetes
increases with age, obesity, and lack of physical activity. Its
incidence is increasing rapidly, and by 2030 this number is
estimated to reach almost around 552 million.# Diabetes
mellitus occurs throughout the world but is more common
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(especially type 2) in the more developed countries, where
the majority of patients are aged between 45 and 64 years.
Micronutrients have been explored as a probably preventive
and curative agents for T2DM and their complexity.’ In
particular, irregular metabolism of Zn, Cr, Cu, magnesium
and Mn is associated in diabetes mellitus.® Out of these
micronutrients, serum magnesium has been identified as
clinically, for a long term worldwide strategy to lower the load
of diabetes mellitus, with new findings and researches.*
Studies have found that lower serum magnesium levels are
present in diabetes patients as compared to non-diabetic
patients.” They reported that incidence of low serum
magnesium varies from 13.5% to 47.7% in type 2 DM.8
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Magnesium is the fourth most abundant cation in the body
and second most abundant intracellularly, after potassium.
Serum concentration of magnesium ranges from 1.8 to 2.5
mg/dL (0.7 to 1.0 mmol/L). The plasma concentration in
healthy adults remain remarkably constant. It is important to
point out that limits of the normal range deviate from the
mean by less than 15%, indicating that the serum
concentration is maintained by sensitive control mechanisms
that are poorly understood at present.

Hypomagnesemia, defined by low serum magnesium
concentrations, has been reported to occur in 13.5t0 47.7%
of non-hospitalized patients with type 2 diabetes compared
with 2.5 to 15% among their counterparts without diabetes.®
The wide range in the reported incidence of
hypomagnesemia most likely reflects the difference in the
definition of hypomagnesemia, techniques in magnesium
measurements, and the heterogeneity of the selected patient
cohort. In terms of gender difference, it is interesting to note
that independent studies have reported a higher incidence of
hypomagnesemia in women compared with men, at a 2-to-1
ratio. In addition, men with diabetes may have higher ionized
levels of magnesium.'®

Not only has hypomagnesemia been associated with type 2
diabetes, but also numerous studies have reported an
inverse relationship between glycemic control and serum
magnesium levels. Although many authors have suggested
that diabetes per se may induce hypomagnesemia, others
have reported that higher magnesium intake may confer a
lower risk for type 2 diabetes. It is interesting that the
induction of magnesium deficiency has been shown to
reduce insulin sensitivity in individuals without diabetes,
whereas magnesium supplementation during a 4-wk period
has been shown to improve glucose handling in elderly
individuals without diabetes. In patients with type 2 diabetes,
oral magnesium supplementation during a 16-wk period was
suggested to improve insulin sensitivity and metabolic
control. The mechanisms whereby hypomagnesemia may
induce or worsen existing diabetes are not well understood. '
Nonetheless, it has been suggested that hypomagnesemia
may induce altered cellular glucose transport, reduced
pancreatic insulin secretion, defective post receptor insulin
signaling, and/or altered insulin—insulin receptor interactions.
Not all studies, however, observed a correlation between
glycemic control and serum magnesium levels or
improvement of diabetic control with magnesium
replacement.

METHODS

A hospital based prospective study was done on 30 patients
with DM type 2 attending medicine OPD and admitted in
Government (RVRS) Medical College, Bhilwara were taken
as cases also of Age group above 30 years.

Inclusion criteria
e Allthe newly diagnosed patients with type 2 diabetes
mellitus between the age group of 30-70 years.
e All diagnosed cases of diabetes mellitus type 2.

Exclusion criteria

. Alcoholics.

. Patients with drug induced hyperglycaemia.

. All type 1 diabetes patients, Gestational diabetics.
. Patients with pancreatitis.

. Drugs causing Hypomagnesaemia.

METHODOLOGY

Diagnostic Criteria:

. Presence of diabetes mellitus was defined as per
Indian Diabetes Federation [IDF] Criteria.

. Dyslipidaemia as per NCEP ATP Ill and IDF
guidelines

Total cholesterol > 200mg/dI
Triglyceride >150mg/dlI
HDL <40mg/dl
LDL >100mg/dl

. Presence of hypertension was defined as per the
Joint National Committee (JNC) 8 criteria.

. Serum Magnesium levels. Reference value - [1.7 to
2.2 mg/dL]

RESULTS

In this study the commonest age group for type 2 DM was
more than 41-60 years which comprised of 63.33% of the
patients. The male to female ration was 3:1 (Table 1).

Our study showed that the mean serum magnesium levels in
patients with HbA1c levels = 9.5% were significantly low
(1.559+0.389 mg/dL) compared to patient with HbA1c levels
6.5 to 6.99% (1.622 £ 0.591mg/dL). This difference was
statistically non-significant (p>0.05) (Table 2).

In the present study showed that the microvascular
complication such as diabetic retinopathy, neuropathy &
nephropathy was 26.66%, 16.66% & 20% cases present with
hypomagnesemia (<1.8mg/dl) and 13.33%, 20% & 9%
present with normomagnesemia (1.8-2.5 mg/dl) (Table 3).

In the present study showed that the macrovascular
complication such as MI, PVD & CVA was 16.66%, 13.33%
& 13.33% cases present with hypomagnesemia (<1.8mg/dl)
(Table 4).

Table 1: Demographic profile of cases

Demaographic profile Number (N=30)
ears

30-40 years 20%
41-50 years 1 36.66%
51-60 years 8 26.66%
61-70 yrs 5 16.66%
Gender
Male 21 70%
Female 9 30%

Table 2: Comparison of mean of serum magnesium level with HbA1c

6.50 to 6.99 3 1.622+0.591

7.00 to 8.49 12 1.608+0.424
>0.05

8.50 to 9.49 5 1.895+0.273

>9.5 10 1.5569+0.389
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Table 3: Association of serum magnesium level with Microvascular

complication
Serum Magnesium (mg/dl)
Total

Microvascular complications

Diabetic Retinopathy 8(26.66%)  4(1333%) 12 (40%)
Diabetic Neuropathy 5(16.66%)  6(20%) | 11(36.66%)
Diabetic Nephropathy 6 (20%) 3(9%) 9 (30%)

Table 4: Association of serum magnesium level with Macrovascular

o dl Total
e

complication

Macrovascular
complications

M 5(16.66%) 2 (6.66%)

23330/
PVD 4(1333%)  1(3.33%) (16.26%)
CVA 4(1333%)  0(0%) (13.33%)
DISCUSSION

In this study the commonest age group for type 2 DM was
more than 41-60 years which comprised of 63.33% of the
patients. The male to female ration was 3:1. The findings
show that diabetes mellitus was widely prevalent among
older age. The higher incidence of diabetes among aged can
be explained by the increase in the segment of elderly
population.?

Our study showed that the mean serum magnesium levels in
patients with HbA1c levels = 9.5% were significantly low
(1.559+0.389 mg/dL) compared to patient with HbA1c levels
6.5 to 6.99% (1.622 £ 0.591mg/dL). This difference was
statistically non-significant (p>0.05). These findings
hypothesize that, there is reduction of serum magnesium
levels with poor diabetic control patients significantly.
Magnesium is a cofactor of mechanisms of glucose
transporting in cell membrane and various enzymatic
reaction for oxidation of carbohydrate.' In addition,
magnesium deficiency has been shown to encourage insulin
resistance in multiple studies. Nadler et al. (1998)'? have
stated that sensitivity of insulin reduces in non-diabetic
persons after liberate deficiency of magnesium. Likewise, in
older patients were represented to have enhance glucose
tolerance when they received supplements of magnesium.
Thus, hypomagnesaemia by itself results in poor glycemic
control.

Dasgupta A. et al'® observed remarkably lower glycemic
control in the hypomagnesemia patients as compared with
the normal serum magnesium level in patients. A recent
meta-analysis observed that various studies showed a
remarkably significant reverse relation between intake of
magnesium and risk of diabetes and established that
reduced intake of magnesium is remarkably related to risk of
T2DM in dose response manner.'

In the present study showed that the microvascular
complication such as diabetic retinopathy, neuropathy &
nephropathy was 26.66%, 16.66% & 20% cases present with
hypomagnesemia (<1.8mg/dl) and 13.33%, 20% & 9%
present with normomagnesemia (1.8-2.5 mg/dl). Because of
changes of transportation of cellular glucose, decline
secretion of insulin, destruction of post receptor insulin
signaling, and/or altered interactions of insulin—insulin
receptor which may have been induced by
hypomagnesemia. However, association between glycemic
control and serum magnesium levels or enhancement control
of diabetes with magnesium replacement therapy was not
observed in all studies.°

Prevalence of low serum magnesium level in type — 2
diabetics in present study was comparable to that reported
by Nadler et al.’? & Wahid A et al.'® hypomagnesemia in type
2 diabetics at 37.6% versus 10.9% in nondiabetic controls.

CONCLUSION

Our study suggested that hypomagnesemia is widely
prevalent in patients with type 2 diabetes mellitus and also
related with poor glycaemic control and longer duration of
diabetes.
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