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Abstract

If gastrointestinal symptoms from metformin use can create an environment conducive to the malabsorption of vitamin
B12, it Is probable that vitamin D could also be malabsorbed. This could adversely affect treatment efficacy as well as
expose certain patient populations to the risk of symptoms of vitamin D deficiency. Currently, no published studies have
examined the effect of metformin on vitamin D levels in a population of patients with diabetes.

Hence, this study focuses on the incidence of deficiencies of vitamin D in patients with type 2 diabetes on treatment with
metformin (Biguanide) and compare with those on other OHAs.
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1. Introduction

Type 2 diabetes mellitus currently affects 8.3% of the world’s population. This disease has substantial associated
morbidity and mortality, with the potential to affect adversely the cardiovascular, renal, and neurologic systems of each
person with the disease (1).

Treatment of type 2 diabetes includes many options such as lifestyle changes, a variety of medications, and insulin. One
medication that has proved effective in treatment of type 2 diabetes and is considered the first choice for oral
management, as recommended by the American Diabetes Association, is a drug in the biguanide class, metformin.
Metformin acts through multiple mechanisms including decreasing hepatic glucose output, increasing insulin-mediated
glucose use in peripheral tissues, and increasing intestinal glucose utilization. Most side effects of metformin are mild
and can include gastrointestinal distress, soft stools, and diarrhea (2). It is well documented that these gastrointestinal
side effects can lead to malabsorption of vitamins in a dose- and time-dependent manner (3,4). Although the clinical
significance of short-term treatment is variable, it has been recommended that those receiving long-term treatment
undergo screening (5).

Vitamin D has a small but important role in diabetes. Investigators have suggested that an association exists between
decreased vitamin D and calcium status and the risk of type 2 diabetes as well as between vitamin D deficiency and
impaired glucose-mediated insulin release (6,7). Vitamin D is produced endogenously when ultraviolet rays initiate
synthesis in the skin, but vitamin D is also absorbed in the intestine from various natural and fortified food sources(8).
If gastrointestinal symptoms from metformin use can create an environment conducive to the malabsorption of vitamin
B12, it Is probable that vitamin D could also be malabsorbed. This could adversely affect treatment efficacy as well as
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expose certain patient populations to the risk of symptoms of vitamin D deficiency. Currently, no published studies have
examined the effect of metformin on vitamin D levels in a population of patients with diabetes.

Hence, this study focuses on the incidence of deficiencies of vitamin D in patients with type 2 diabetes on treatment with
metformin (Biguanide) and compare with those on other OHAs.

2. Materials and methods

2.1. Source of data

The is a prospective case control study that was was carried out in a medical College affiliated to a tertiary care center
for period of 2 years from October 2022 to October 2023.The study was designated as a case control study. 30 patients
were on Metformin (CASES) and the other 30 were on other anti-diabetic drugs (Sufonylureas, Acarbose and
Pioglitazone)(CONTROLS) with age and sex matched, fulfilling the inclusion and exclusion criteria.

2.1.1. Inclusion Criteria

e AGE >30years
e Type2 DM patients who are on metformin therapy for more than 6 months.

2.1.2. Exclusion criteria

AGE < 30 years

Typel DM patients

Patients who are on vitamin D supplementation

Patients who are on vitamin B12 supplementation

Patients who are on steroid therapy, oral contraceptive pills and diuretics
Pregnancy

Critically ill patients

Patients with tuberculosis

Patients with renal impairment

2.2. Method of collection of data
A detailed proforma was filled up for each patient,which included age,sex,IP and OP number, relevant present, past

,personal history and clinical examination was done.

Anthropometric measurements like height and weight were measured and BMI was calculated for each patient in the
study group.Venous plasma glucose was measured both fasting and prandial (120 min after a 75 g glucose load ). HbA1C
was measured by high performance liquid chromatography method.

2.3. Measurement of serum 25-(0H) vitamin D
Serum 25-hydroxyvitamin D concentration was measured in samples stored at -20 °C collected from both cases and

controls. Serum 25-(0H) vitamin D was measured by Radioimmunoassay method.

2.4. Statistical methods applied

2.4.1. Descriptive

The Descriptives procedure displays univariate summary statistics for several variables in a single table and calculates
standardized values (z scores). Variables can be ordered by the size of their means (in ascending or descending order),
alphabetically, or by the order in which you select the variables (the default).

2.4.2. Independent-Samples T Test

The Independent-Samples T Test procedure compares means for two groups of cases. Ideally, for this test, the subjects
should be randomly assigned to two groups, so that any difference in response is due to the treatment (or lack of
treatment) and not to other factors. This is not the case if you compare average income for males and females. A person
is not randomly assigned to be a male or female. In such situations, you should ensure that differences in other factors
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are not masking or enhancing a significant difference in means. Differences in average income may be influenced by
factors such as education (and not by sex alone).

3. Results

In this study, 25(0H)- Vitamin- D and B12 levels were done in 60 type 2 diabetic patients of which 30 patients were on
Metformin(CASES) and 30 patients were on anti-diabetic drugs other than Metformin( Sulfonylureas, Acarbose,
Pioglitazone)(CONTROLS).Age and sex were matched in the above groups.

In this study, the study group constituted cases between the ages 32-90 years. Majority of the cases and controls were
less than 65 years of age which constituted to 66.6% of the total group.

In this study, 53.3% were males and 46.7% were females in both the groups.
In this study, the mean age of the cases was 57.8+16.15 (SD) years and of the controls was 58.7+10.47(SD) years.

Table 1 BMI correlation between the groups

GROUP Total
Case Ctrl
BMI | <25 | Count 15 12 27
% of GROUP | 50.0% | 40.0% | 45.0%
>25 | Count 15 18 33
% of GROUP | 50.0% | 60.0% | 55.0%
Total Count 30 30 60
% of GROUP | 100.0% | 100.0% | 100.0%

In this study, mean FBS among the cases was 120.63+34.62(SD) mg/dl whereas that of controls was
149.9+42.47(SD)mg/dl. In this study, the mean PPBS among the cases was 184.2+56.09(SD) mg/dl,whereas among the
controls was 215.33+67.35 (SD)mg/dl.

In this study, the mean HbA1C among the cases was 6.76+1.3 (SD)%, whereas among the controls was 7.15+1.32 (SD)
%.

In this study, the mean S. Creatinine among the cases was 0.89+0.14 (SD) mg/dl, whereas among the controls was
1.03+0.19 (SD) mg/dl

Table 2 Vitamin-D levels among cases and controls

Group | N | Mean Std. Deviation | Std. Error Mean
Vit-D | Case 30 | 15.1497 | 4.73958 0.86533

Control | 30 | 17.8077 | 7.05819 1.28864
p-value 0.092
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Case Control

Figure 1 Vitamin-D levels among cases and controls

In this study, the mean vitamin-D levels among the cases was 15.14+4.73 (SD) ng/ml, whereas among the controls was
17.8+7.05 (SD) ng/ml.

Table 3 Classification of cases and controls in terms of Vit-D levels

Vitamin-D (ng/ml) Cases | Controls | Total
<20 (deficient) 25 20 45
(41.66) | (33.33) (75)
20-29.9 (Insufficient) | 5 8 13
(8.33) | (13.3) (21.66)
>30 ( Sufficient) 0 2 2
(0) (3.33) (3.33)
Total 30 30 60

*number in bracket indicates %

In this study, among the cases 83.32% were Vitamin-D deficient, 16.66% were insufficient and 0% were sufficient.
Among the controls, 66.66% were deficient, 26.6% were insufficient and 6.66% were sufficient.

Also, as a whole, 75% were Vitamin-D deficient, 21.66% were insufficient and 3.33% were sufficient

4. Discussion

In the present study, serum 25(0H)-Vitamin D and B12 levels were estimated in type 2 diabetic patients of which 30
patients were on Metformin (CASES) and the other 30 were on other anti-diabetic drugs(Sufonylureas, Acarbose and
Pioglitazone)(CONTROLS) with age and sex matched, fulfilling the inclusion and exclusion criteria.

4.1. Age distribution of cases and controls

In this study, the study group constituted cases between the ages 32-90 years. Majority of the cases and controls were
less than 65 years of age which constituted to 66.6% of the total group. The mean age of the cases was 57.8+16.15 (SD)
years and of the controls was 58.7+10.47(SD) years. This was similar to the findings of R Anil Kumar et al (9)
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4.2. Sex wise distribution of the cases and controls

In this study, 53.3% were males and 46.7% were females in both the groups. The males and females were almost equally
distributed with a male to female ratio of 1.14:1. This was corroborating with the findings of R Anil Kumar et al (9) and
Elizabeth Kos et al (10).

4.3. Vitamin-D levels among cases and controls

In this study, among the cases 83.32% were Vitamin-D deficient, 16.66% were insufficient and 0% were sufficient.
Among the controls, 66.66% were deficient, 26.6% were insufficient and 6.66% were sufficient.

Also, as a whole, 75% were Vitamin-D deficient, 21.66% were insufficient and 3.33% were sufficient

According to a south Indian study, Vitamin D deficiency was present in 83% of type 2 diabetes individuals and 82% of
normal individuals. So both south Indian type2 and non type 2 diabetes individuals are equally deficient in vitamin D.°

However in a study by Elizabeth Kos et al, vitamin D deficiency is not a clinical concern among metformin-treated
patients with type 2 diabetes and that metformin does not negatively affect treatment of vitamin D deficiency in these
patients. (10)

Additionally in a study by S S Zharghani et al (11), they found that combining vitamin D with Metformin can help combat
insulin resistance and diabetes mellitus in the obese diabetic patients.

Similarly, Khalid M Alkharfy and team (12), Metformin improves 25-hydroxyvitamin D levels but did not seem to confer
other added cardiometabolic benefits.

5. Conclusion

This study also suggests that vitamin D deficiency is not a clinical concern among Metformin-treated patients with type
2 diabetes. Also, Vitamin D deficiency is common among Indian type 2 diabetics and general population.
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