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Background: Magnesium serves as a cofactor for various oxidation reactions in the body and
helps in glucose transport across cell membrane. Deficiency of magnesium is a common
electrolyte abnormality in type 2 diabetic patients and is linked to development of various diabetic
complications. This study was conducted to determine the association between low serum
magnesium level and type 2 diabetes mellitus presenting at Medical B ward, BBS Hospital
Abbottabad. Methods: This descriptive study was conducted over a period of 6 months starting
July 1, 2017. One hundred & ecighty diagnosed diabetic patients aged at least 40 years, were
included in the study. Their serum magnesium level was checked after withdrawing blood under
strict aseptic conditions. Fasting & random blood glucose and the level of glycosylated
haemoglobin were measured and age, gender, duration of illness were recorded on a proforma.
Results: Sixty-one patients (33.89%) had hypomagnesemia. There was no significant association
between hypomagnesemia and age and sex of patients (p>0.05). However, hypomagnesemia was
found to be significantly associated with the duration of diabetes mellitus among study population
(»=0.02). Conclusion: Hypomagnesemia is frequently present in patients with diabetes mellitus
and it appears that its prevalence increases with the duration of diabetes mellitus.
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INTRODUCTION

The human body acquires its daily required dose of
minerals from ingested food and drinks and Magnesium
is the fourth most common cation found in the body and
second most common intracellular cation in vertebrate
bodies.! Magnesium plays an important role in a
number of oxidative processes in the body in addition to
facilitating transport of glucose across the cell
membrane as a cofactor.” Normal serum magnesium
levels stay in the range of 0.75-0.95 mmol/l (1.7-2.3
mg/dl).> Hypomagnesemia is a frequent finding in
hospitalized patients and is found in as much as 12% of
hospitalized patients.” Compared to general non-
hospitalized  population where prevalence of
hypomagnesemia ranges from 2.5-15% it is much more
common (13.5-47.7%) in diabetic patients, particularly
those with type 2 diabetes mellitus hospitalized for one
reason or another’ Interestingly, presence of
hypomagnesemia has been found to confer an increased
risk of diabetes mellitus.” However, endocrine and
metabolic  disorders such as hypothyroidism,
Cushing’s syndrome and insulin resistance have also
been found to be associated with deficiency of
magnesium in the body.*’

Currently the mechanisms by which a
deficiency of magnesium induces or worsens

hyperglycaemia / diabetes are not known however, it is
thought that reduction in intra-cellular magnesium level
leads to impairment of tyrosine Kkinases, glucose
transport across cell membranes, post-receptor effects of
insulin as well as reduction in secretion of insulin from
pancreatic B cells.® Hypomagnesemia has also been
implicated in the pathogenesis of dyslipidaemias,
atherosclerosis, hypertension and coronary artery
disease in addition to increase in oxidative stress and
inflammation, impairment of clotting cascade and
thickness of carotid artery walls." Additionally,
development of a number of macrovascular
complications of diabetes mellitus has been attributed to
hypomagnesemia. Infect, a diagnosis of
hypomagnesemia increases an all-cause mortality risk in
type-2 diabetic patients.’

The reported prevalence of hypermagnesemia
in diabetic patients is in the range of 47.7-65%." Loss of
magnesium due to osmotic diuresis is frequently
responsible for hypomagnesemia seen in diabetic
patients."’ Role of glycosuria by causing impaired re-
absorption of magnesium in in the renal tubules has also
been described." In addition to its association with type-
2 diabetes mellitus, hypomagnesemia is related
inversely with the glycaemic control.">" Some
authors have suggested that a high dietary intake of
Magnesium leads to a lower risk of type-2 diabetes
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mellitus.”> Diabetic patients with hypomagnesemia
have been observed to have poor control of their
blood glucose levels, increased resistance to insulin
and they tend to show a relatively earlier
development of various macrovascular and
microvascular complications of diabetes mellitus.'> ™"

In the light of aforementioned facts, we
decided to conduct a study on to determine the
frequency of hypomagnesemia in our local diabetic
population since there is no local data regarding
magnesium deficiency in diabetic patients from our
region.

MATERIAL AND METHODS

This descriptive cross-sectional study was conducted
over a period of six months with an aim to determine an
association between hypomagnesemia and type 2
diabetes mellitus in adult type 2 diabetic patients
presenting to our hospital. Normal serum magnesium
levels stay in the range of 0.75-0.95 mmol/l (1.7-2.3
mg/dl).” and for the purpose of study, hypomagnesemia
was defined as measurement of serum magnesium
levels less than 0.6 mmoL/L (1.7mg/dl), determined by
calmagite dye method using autoanalyzer. For this
study, a sample size of 180 patients was calculated
keeping confidence level of 95%, taking the prevalence
of hypomagnesemia in type 2 diabetics to be 13.5%.",
and absolute precision of 5%. The study cohort was
enrolled by consecutive (non-probability) sampling. All
diabetic men and women aged 40 years to 70 years who
presented for consultation in the OPD of Benazir Bhutto
Shaheed (DHQ) Hospital were enrolled in the study
after obtaining an informed consent.

Patients with a clinical evidence of
malabsorption, currently on enteral or parenteral
nutritional support, with a history of diuretic use or use
of magnesium containing antacids in past 2 weeks, with
active pulmonary tuberculosis, acute coronary syndrome
or decompensated cardiovascular disease, end-stage
renal disease with a GFR <50 ml/min and patients with
cirrhosis of liver were excluded from this study. After
obtaining a thorough medical history and a physical
examination, blood was drawn from the antecubital vein
of the patients under strict aseptic conditions for
measurement of serum magnesium, random blood
glucose as well as the glycosylated haemoglobin. The
collected data were entered into and analyzed using
SPSS version 20.0. MeantSD were calculated for
numerical variables while frequencies and percentages
were calculated for numerical variables. The outcome
variable, i.e., hypomagnesemia was stratified according
to age, gender of patients and the duration of diabetes
mellitus to see effect modification. Independent samples
t-test was used at 5% significance level to see
differences in Mg level in both genders.
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RESULTS

This cross-sectional study was conducted at BBS
Hospital, Abbottabad from July to December 2017. The
study population comprised of 180 adults, both males
and females, aged 40-70 years. There were 94 (52.22%)
males and 86 (47.78%) females in the study population.
The mean age of study participants was 57.68+6.61
years with a range of 4668 years. The mean duration of
diabetes mellitus was 12.34+2.77 years with a range of
8-17 years. The mean fasting and random blood glucose
level of study participants was 112.31£10.34 and
209.54+26.33 mg/dl respectively. Likewise, the mean
serum magnesium level was 1.80+0.27 mg/dl and the
mean glycosylated haemoglobin level was 7.46+0.42
among study participants. Overall 61 (33.89%) patients
were found to have hypomagnesemia.

When  hypomagnesemia was stratified

according to age, sex and duration of diabetes mellitus, a
significant association was found between duration of
diabetes mellitus and hypomagnesemia (p<0.05).
There was no significant difference in the serum
magnesium levels among males (Mg=1.66, SD=0.48)
and females (Mg=1.7, SD=0.5); t (178) =-0.05,
p=0.96 (p>0.05).

Table-1: Serum Magnesium Levels in study

participants
Number 180
Mean 1.80
Standard Deviation 0.27
Minimum 1.40
Maximum 2.20

Table-2: Cross-tabulation of hypomagnesemia and

age of study participants
Hypomagnesemia |  Age of study participants Total |p-value

Upto 55 years > 55 years
Yes 26.00 35.00 61.00 | 0.77
No 48.00 71.00 119.00
Total 74.00 106.00 | 180.00

p-value < 0.05

Table-3: Cross tabulation of hypomagnesemia and
sex of study participants

Hypomagnesemia Sex of patients Total | p-value
Male Female

Yes 32.00 29.00 61.00 0.96

No 62.00 57.00 119.00

Total 94.00 86.00 180.00

p-value <0.05

Table-4: Cross-tabulation of Hypomagnesemia
and duration of diabetes Mellitus among study

participants
Duration of diabetes
Hypomagnesemia mellitus Total |p-value
upto 10 years | > 10 years
Yes 25.00 36.00 61.00
No 28.00 91.00 |119.00 | 0.02*
Total 53.00 127.00  [180.00

p-is significant at <0.05

http://www.jame.ayubmed.edu.pk 227



DISCUSSION

The poor metabolic control in diabetics, particularly
in type 2 diabetes mellitus, is known to affect the
serum magnesium concentration predisposing these
patients to development of hypomagnesemia. The
development of hypomagnesemia is, in turn, reported
to be responsible for some of the micro- and / or
macroangiopathies  characteristic =~ of  diabetes
mellitus.">'*"

In our study the serum magnesium level of
sixty-one patients (33.89%) was found to be below
the cut-off point indicating hypomagnesemia in those
patients. The reported prevalence of
hypomagnesemia in the literature is in range of 25—
39% while a study from Pakistan reported that
hypomagnesemia was found in 117 (36.22%) of their
study cohort.® Another study from Hyderabad,
Pakistan reported that hypomagnesemia was detected
in 55% of study population while another study from
Karachi, Pakistan reported that the frequency of
hypomagnesemia in type 2 diabetic patients was
30%."™"” A Swiss study which studied serum
magnesium level in 109 diabetic patients with type 2
diabetes mellitus and 156 healthy controls reported
that 41 (37.6%) patients with type 2 diabetes mellitus
had hypomagnesemia.

As has been noted earlier, magnesium
deficiency is commonly found in about 7-11% of
hospitalized patients®**, and it is more common in
diabetic patients, it is not surprising that as much as
65% of critically ill patients have magnesium
deficiency.”* The exact mechanisms underlying
deficiency of magnesium in diabetes mellitus are
unclear as of now, however a number of propositions
include decreased dietary content of magnesium,
poor or faulty absorption from the gut and increased
loss in urine as a result of hyperglycaemia and / or
osmotic diuresis.'****’

A study from Brazil showed that presence of
hypomagnesemia in diabetics was associated with
earlier development of micro- and macro-vascular
complications of diabetes mellitus, and that
glycaemic control in diabetics could be improved by
extra supplementation with magnesium."

Although serum magnesium deficiency has
been correlated with poor glycaemic control®®, we did
not determine this association and this is one of the
limitations of this study. However, we did find that
hypomagnesemia was significantly associated with
longer duration of disease. Interestingly, the duration
of diabetes was not found to be a significant predictor
of hypomagnesemia.>'® Similar to these reports, we
did not find any association  between
hypomagnesemia and age and sex of diabetic
patients.®'®
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CONCLUSION

There was a significant association between
hypomagnesemia and type 2 diabetes mellitus in our
study, therefore, magnesium levels should be
performed and correlated in every patient type 2
diabetic patient. However, there were a number of
study limitations which make interpretation of above
results difficult. Our study sample size was small; we
didn’t document relationship between glycaemic
control and hypomagnesemia; we didn’t study the
role played by hypomagnesemia in development of
various micro- and macrovascular complications of
diabetes mellitus. Therefore, it is recommended that
further studies with a larger sample size should be
conducted to determine the true spectrum of
magnesium deficiency in diabetic patients of our
region.
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