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INTRODUCTION

EFFECT OF VITAMIN D SUPPLEMENTATION ON
GLYCOSYLATED HEMOGLOBIN IN PATIENTS OF TYPE 2
DIABETES MELLITUS TAKING ORAL ANTIDIABETIC DRUG:
METFORMIN.

Gunesh Kumar', Jamil Laghari?, Sadat Memon?, Nasreen Qazi‘, Muhammad Yaqoob Shahani®,
Shahnawaz Jamali®

ABSTRACT... Objectives: To assess the outcome of vitamin D as adjunctive therapy in
reducing the serum level of glycosylated hemoglobin (HbA1C) in type 2 diabetic patients
taking anti-diabetic drug metformin. Study Design: An Observational study. Setting: This study
was conducted at the Department of Pharmacology, Liaquat University of Medical and Health
Sciences Jamshoro in collaboration with Sindh Institute of Endocrinology & Diabetes (SIED)
Liaquat University of Medical and Health Sciences Jamshoro. Period: December 2017 to May
2018. Material and Methods: We carried out this study on 140 patients. Diagnosed patients of
type 2 DM With duration more than 5 years, age between 35 to 60 years, HbA1c equal to or more
than 6.0%, and diabetic patients which were on metformin and had vitamin D deficiency (level
less than 30ng/ml) were included in the study. Results: Total 140 type 2 diabetic patients were
taken in study. At baseline, in Group B, mean HbA1c = SD was 7.92+1.54 while at 3 months
intervention, in Group B, mean HbA1c + SD was 7.18%1.53. No significant difference in HbA1c
between Group A and B at baseline and after three months of intervention (P value = 0.46).
The mean value of vitamin D before supplementation was 16.23+3.45 vs 28.96+5.25 after 3
months supplementation. There was a significant increase in 25 (OH) D levels after vitamin D
supplementation after 3 months. (P < 0.0001). Conclusion: Supplementation of vitamin D did
not show any effect on blood sugar control in our patients with type 2 DM.
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and susceptibility to insulin. This can be indirectly

Increased level of glucose, secretion of reduced
insulin and insulin conflict are the disease
indications of type 2 Diabetic Mellitus. 382 million
people were diagnosed with diabetes in 2013. This
figure is increasing from 590 million to 2035. The
highest T2DM s available in developing countries.!
In 2015, About 57 million diabetic patients in India
with first position, 38 million diabetic patients in
China on 2nd rank and Pakistan in 4th place
with 15 million DM.2 The prognosis of diabetes
was predicated on blood sugar requirements for
decades, especially on the fasting blood sugar
and the oral glucose tolerance test for 75 grams.
Diabetic Mellitus can be diagnosed by showing
reduced hemoglobin A1c( HbA1c) of 48 mmol
/ mol( equivalent to 6.5%), which has also been
endorsed by the WHO.® Vitamin D shows effect
on the glucose equilibrium, affecting the secretion

reduced by the effect of insulin resistance (IR) on
the metabolism of calcium and phosphate and
an increase in the activity of the insulin receptor
genes.* For bone integrity vitamin D play very
important role, but it also has multiple effects
outside of the skeleton, such as the endocrine
system.®> Vitamin D is invented in 1930 which is
a lipid soluble vitamin and labeled as calciferol.
In reality, this vitamin is a hormone precursor and
the final by product is accumulated in the body.®”
Calciferol has significant effects on bones, but
it plays an essential role in the prevention of
colon cancer, breast cancer and prostate cancer
by restricting cell division.® About 1.25 (OH) 2
vitamin D3 is important to homeostasis calcium,
which has shown that this drug’s impact on the
function of immunization and applying 1 and 2
types of diabetes (T2DM).8 Glycated hemoglobin
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(HbA1c) is a product of glycation and its
concentration is corresponding to the volume of
glucose in the blood.® HbA1c provides a means
for assessment of average blood glucose for past
three months. The HbA1c complex is developed
when the glucose in the blood fixes inevitably
(glycates) to hemoglobin. HbA1c serves as a
predictor for development of diabetes and related
complications.’ Considering these studies, one
can explain that Vitamin D reduces the intensity
of insulin and reduces HbA1c levels to diabetes
patients.” However, additional studies have not
been realized with vitamin D effectiveness in
improving the glucose homeostasis parameter.'?
Therefore the rational of this study is that as vitamin
D is known for their beneficial effects glycosylated
hemoglobin (HbA1c), Little or no research has
been conducted in our indigenous population
and or local institutions to asses the influence
of vitamin D in type 2 diabetes mellitus (DMT2)
patients in accordance with pharmacological
and non- pharmacological approaches. This
is the first study in this institution that has been
conducted to evaluate the effects of vitamin D
as adjunctive therapy in decreasing the serum
level of glycosylated hemoglobin (HbA1C) in
type 2 diabetic patient taking antidiabetic drug
metformin.

METHODOLOGY

Study Design

We accomplished this study this observational
study on 140diabetic patients atthe Pharmacology
Department, Liaquat University of Medical and
Health Sciences Jamshoro in collaboration with
Sindh Institute of Endocrinology & Diabetes
(SIED) LUMHS, Jamshoro for the period of six
months. Patients who were diagnosed by type 2
DM taking metformin therapy with duration more
than 5 years, age ranging from 35 to 60 years
and their HbA1c was equal to or more than 6.0%,
had vitamin D deficiency level less than 30ng/ml
were incorporated in the study. All known type-
2 diabetic patients were enrolled through an
informed consent for participation in our study.
A detailed history, especially regarding onset of
diabetes mellitus and the treatment under going
was recorded. The biochemical measurements

were done for each patient at the beginning of

the research and three months later of vitamin D

supplementation.

e After taking all aseptic measure, 3ml of blood
was drawn by using 5cc disposable syringe
and collected in EDTA tube.

e The samples were labeled by patient’s codes
& date, then samples were sentimmediately to
Diagnostic & research laboratory Hyderabad.

e Hb A1C was done from EDTA bottle by using
whole blood through Bio-Rad-Variant-II.

All the patients were equally distributed (A & B)
into two groups with 70 patients in each group.
Group A (diabetic patients taking metformin
1000mg), Group B (Diabetic patients taking
metformin 1000mg and vitamin D 800 IU per day,
capsule sunvit 400 IU, Novamet pharma, B.D)
daily for three months. Patient care, diet, and
physical work did not modify in the course of the
research. Patient compliance with the prescribed
medicine was monitored by continuous contact
with the dairy checklist and by telephone. After
three months of vitamin D supplementation, the
patients were re-examined and the tests were
repeated. Ethical approvals were taken from
the ethical review committee of University. All
enrolled patients had been informed about their
participation in the study and all participants gave
their written consent.

Data Analysis

The patient’s data was analyzed by SPSS version
22.0 Frequency and percentage was computed
for categorical variables like age (in groups),
gender, family history of diabetes mellitus and to
compare proportions among groups X? test was
used A(without supplementation) and B(with
supplementation). Mean + standard deviation
(SD) was calculated for numerical parameters
such as age(in years), weight(in kg), height(in
inches), Body Mass Index (kg/m?), diabetes
mellitus duration, HbA1c(%), serum vitamin D
(before and after treatment) and Student t-test
was used to compare the means between groups
(A & B).The significant level of a p value was <
0.05.
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RESULTS

This research included 140 patients based on
inclusion criteria. In Table-l and Figure-1, at
baseline, in Group A (without supplementation),
mean HbA1c + SD (range) was 7.87+1.64 (6.0
to 12.0%) and in Group B (with supplementation),
mean HbA1c + SD (range) was 7.92+1.54 (6.0
to 11.5%). The difference was insignificant (P
value = 0.87). While at 3 months intervention, in
Group A (without supplementation), mean HbA1c
+ SD (range) was 7.37+1.64 (5.5 to 11.5%) and
in Group B (with supplementation), mean HbA1c

HbA1C level (%)
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Figure-1. Distribution of subjects according to HbA1C
levels at beginning and after 3 months intervention in
both groups

+ SD (range) was 7.18+1.53 (5.0 to 11.0%). It
was observed that Group A and B were similar in
accordance with reduction of HbA1c at baseline
and after three months of intervention (P value
= 0.46). As seen in Table-Il & Figure-2, vitamin
D concentration were significantly increased by
supplementation after 3 months of intervention.
The mean value before supplementation (at
baseline) was 16.23+3.45 (6.3 to 19.4 ng/
mL) vs 28.96+5.25 (20.5 to 40.1 ng/mL) after
supplementation (at 3 months intervention) (p <
0.0001).

Vitamin D level
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Figure-2. Distribution of subjects according to vitamin
D levels at baseline and after 3 months intervention in
both groups

Group A: Group B:
HbA1c (%) (without supplementation)  (with supplementation) Difference P-Value
n=70 n =70
At baseline 7.87+1.64 (6.0 to 12.0) 7.92+1.54(6.0to 11.5) 0.05 0.871
At 3 months 7.37+1.64 (5.5t0 11.5) 7.18+1.53(5.0to 11.0) 0.19 0.467

Table-l. HbA1C levels at starting point and subsequently 3 months intervention in both groups (n = 140)
Results are offered as Mean = Standard Deviation (Range)
TP value is statistically not significant designed by Student’s t test

Group A: Group B:
Vitamin D Level (without Difference PValue
(ng/mL) Supplementation) Supplementation)
n=70 n=70
. 16.23+3.45 15.60+3.13
At baseline (6.3 10 19.4) (7.7 10 19.4) 0.63 0.267
16.40+3.63 28.96x5.25 *
At 3 months (6.3 10 22.4) (20.5 t0 40.1) -12.56 <0.0001

Table-ll. Vitamin D levels at baseline and after 3 months intervention in both groups (n = 140)
P value is statistically highly significant calculated by Student’s t test
T P value is statistically not significant calculated by Student’s t test
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DISCUSSION

Type 2 diabetes mellitus is a main health concern
globally. By the year 2030, the total number of
diabetics is estimated to reach 366 million. The
lack of Vitamin D is now considered to be a T2DM
risk factor.

Diabetes mellitus is the most frequent met-
abolic disorder in which severe hypergly-
cemia in particular reactive oxygen spe-
cies (ROS) increase the development of free rad-
icals, thus vitamin D which is a potent antioxidant
can play an chief role in defending free radical
induced tissue destruction, thus it is active in
preventing non enzymatic glycosylation of pro-
tein. In addition, vitamin D has anti-inflammatory
properties, and it can prevent damage to lipids
within membranes or lipoproteins by oxygen free
radicals attack on lipids, also section of impaired
insulin is improved.''® The objective of this study
was to estimate the role of vitamin D as adjunctive
therapy in reducing glycosylated hemoglobin in
type 2 diabetic patients taking anti-diabetic drug
metformin. We observed the outcome of Vitamin
D intervention for three months in our patients
with type 2 diabetic mellitus. HbA1c In the present
study, at baseline, in Group B (with supplementa-
tion), mean HbA1c = SD (range) was 7.92+1.54
(6.0to 11.5%). However, at 3 months intervention,
mean HbA1 in Group B (with supplementation)
was 7.18+1.53 (5.0 to 11.0%). It was observed
that at baseline and after 12 weeks, HbA1c was
not significantly reduced or declined by vitamin D
supplementation (P value = 0.46). In comparison,
Krul-Poel et al did not find a significant impact on
adding vitamin D over managing the population
of researchers.® This observation is similar to this
study.

Many studies have shown relationship between
“glycemic control” and “vitamin D levels” but no
constant association was observed.”” In both
types of diabetes, vitamin D is found to be major
risk factor reported by many animal as well as hu-
man studies.'” It was concluded by many studies
that vitamin D has key role in proper secretion and
function of insulin and also has effect on the “ho-
meostasis” of glucose with the help of activation
of vitamin D receptor on Beta cells of pancreas.'®

In addition, 129 patients with a mean serum cal-
ciferol level of 11.2 to 26.1 nmol / L, were ran-
domly selected to either vitamin D3 with 2,000 U/
day in combination with calcium 200 mg or pla-
cebo. After 24 weeks of follow- up, no difference in
HbA1c or metabolic abnormalities was observed
in the treatment group, regardless of a significant
increase in serum vitamin D concentration.’® Most
studies evaluated the impact of vitamin D supple-
ment in type 2 diabetes patients did not have a
significant impact on glycemic control.2°22 The re-
sults of this research are in resemble with a stud-
ies that the addition of vitamin D is not sufficient
evidence of correcting glycemic level in type 2
diabetes mellitus patients.®

CONCLUSIONS

Vitamin D supplements can raise the concen-
tration of vitamin D in the blood, but there is no
clinically important effect to decrease the level of
HbA1c in patients with type 2 DM.

RECOMMENDATIONS

Monitoring of vitamin D levels is necessary partic-
ularly in people having family history of diabetes.
Supplementation of calciferol in type 2 diabetic
patients could be useful in the management strat-
egy of the disease. Further research is also need-
ed to assess vitamin D status in type 1 diabetes
and other autoimmune diseases. More study is
required to conclude whether vitamin D supple-
ments is effective in controlling blood sugar.
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