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ABSTRACT

Background: Emerging evidence suggests that vitamin D may play arole in the development of diabetes. This meta-analysis was done to evaluate
effect of Vitamin D on blood glucose level among pre-diabetes patients.

Objective: To evaluate the effect of vitamin D on glycaemic control in Prediabetes in different RCT performed.

Methods: A literature search was conducted of MEDLINE, the Cochrane Library, (CINAHL), Scopus, Web of Science through the reference lists
of relevant articles until end of November 2017. Studies were included if they were RCT of vitamin D or vitamin D analogues in pre-diabetes.
Treatment effect was estimated according to mean difference in the changes 2-h oral glucose tolerance test plasma glucose, fasting plasma glucose
and HbA1C between vitamin D and control groups.

Results: A total of 10 randomized controlled trials were included. Vitamin D did not significantly improve 2-h oral glucose tolerance test plasma
glucose: the mean differences were - 0.06 (95% CI-0.36 to 0.24) and -0.23 mmol/1 (95% CI-0.65 to 0.19), respectively.

Conclusions: Low beneficial effect of Vitamin D improving the blood glucose levels in prediabetes was identified.
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Introduction

Prediabetes is defined as impaired fasting glucose (IFG) and/ or
impaired glucose tolerance (IGT). People with prediabetes are at
relatively high risk of developing diabetes [1,2]. The pathogenesis of
prediabetes involves insulin resistance and defective beta cell function
for secreting insulin [3]. Emerging evidence suggests that vitamin D
may play arole in the development of diabetes. An indicator of vitamin
D status, 25-hydroxyvitamin D [25(OH)D], has been reported to be
inversely related to the risk of diabetes [4]. The progression to diabetes
in subjects with low 25 (OH)D level was greater than in those who had
a high 25 (OH)D level [4]. In addition, 25(OH)D level also had an
inverse correlation with insulin resistance among individuals with
prediabetes [4]. Low vitamin D levels have, therefore, been postulated
to be associated with insulin resistance, resulting in diabetes. Several
randomized controlled trials have been conducted to evaluate the
effects of vitamin D supplementation in prediabetes, but the results are
conflicting. A recent meta- analysis reported a negative effect of
vitamin D on insulin resistance and glycaemic outcomes in
prediabetes; however, that meta-analysis included a few randomized
controlled trials with short duration [5]. The rationale behind
conducting this study was to perform a systematic review and meta-
analysis in an attempt to delineate the effect of vitamin D
supplementation on glycaemic control in prediabetes.

Research Designs and Methodology

Literature search - Reports of randomized controlled trials of vitamin
D or vitamin D analogues and glycaemic control in prediabetes were
identified through a systematic literature search using the electronic
databases MEDLINE, the Cochrane Library, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Scopus, Web of
Science. The following Medical Subject Heading terms were used:
vitamin D; glucose intolerance; prediabetic state; and hyperglycaemia.
This was followed by search terms; [vitamin D or vitamin D2 or
vitamin D3 or cholecalciferol or ergocalciferol or alfacalcidol or
doxercalciferol or calcitriol or vitamin D analogues] AND
[prediabetes or impaired glucose tolerance or impaired fasting glucose
or impaired plasma glucose]. Databases were searched until the end of
October 2017 and no language restriction was imposed.

Study Selection- Studies were included in this Meta-analysis if they
were randomized controlled trials of vitamin D or vitamin D analogues
in prediabetes (IFG and/or IGT, as defined by individual studies) and
reported 2-h plasma glucose after an oral glucose tolerance test
(OGTT). Studies reporting the effect of vitamin D in subjects with
diabetes mellitus, metabolic syndrome, end-stage renal disease, or

gestational diabetes were excluded. Citations retrieved as result of
literature search (n=3447), articles excluded after review of title and
abstract (n=3430). Reports identified for evaluation (n=17) in which
non-RCT were (n=4), no control group (n=2), no pre-diabetes(n=1), so
studies included for systematic review and meta-analysis are (n=10).

Data abstraction- Data abstracted from individual studies included
year of publication, number of patients, dose of vitamin D, control
group, BMI, outcome measures and baseline 25(OH)D level.

Data analysis - Our outcomes were categorized into primary and
secondary outcomes. Our primary outcome was 2-h OGTT plasma
glucose. Secondary outcomes included fasting plasma glucose (FPG)
and HbA levels. The inverse variance-weighted method was used for
the pooling of mean difference and estimation of 95% CI [6]. Data
were combined using the fixed-effects model if heterogeneity was
non-significant. The random effects model was used if significant
heterogeneity was detected at the level of 0.1. The degree of
heterogeneity was quantified using the I’ statistic [6], which is an
estimate of percentage of total variation across studies. Publication
bias was assessed for the primary outcome using a funnel plot. Review
Manager Software (version 5.2.11) was used for analysing data in the
form of forest plot only for primary outcome.

Results
Table 1: Characteristics of Included Studies

Study Duration|N |Vit D |Control BMI|Baseline Vit
group D (nmol/l)

Pittas et al (2014) |3 years |92 |45 47 28 |76.31

Deboer et (2013) |7 years |384|189 195 25 |INA

Jorde et (2013) 1year (88 [50 38 36 [57.56

Mitri et (2012) 16 weeks|92 |46 46 32 [59.18

Harris et (2010) 12 weeks [100 [49 51 32 [61.12

Iraj etal(2009) 2 months [40 |20 20 30 [54.45

Davidson et (2009) |1 year 10956 53 32.5(55.01

Dutta etal(2008) |2 years [125|68 57 26.6 43.34

Oosterweff et al 16 weeks |130(65 65 32.7163.24

(2007)

Solid et al(2007) |1 year [511[256 |255 30 [59.98

Table 1 shows characteristics of studies included in the present meta-
analysis. Overall 10 RCT studies were included from the literature
search along with total number of Vit D group and control group along
with BMI and baseline Vit D values.

I International Journal of Scientific Research |—| 21 |



Volume-7 | Issue-2 | February-2018

PRINT ISSN No 2277 - 8179

Figure 1: Forest plot for the included studies
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Figure 1 shows Vitamin D supplementation failed to show a significant
effect on 2-h plasma glucose after OGTT. The pooled weighted mean
difference was -0.23 mmol/l (95% CI - 0.65 to 0.19; Publication bias
was not detected [Egger's bias -1.78 (95% CI1 -4.33 t0 0.77); P=0.15].
Meta-analysis of secondary outcomes -Fasting plasma glucose
reduced significantly with vitamin D supplementation (mean
difference -0.10 mmol/l (95% CI - 0.18 to -0.03); P = 0.006. People
with prediabetes who received vitamin D supplementation had a lower
HbA, level [mean difference -1 mmol/ mol(95% CI -2 to 0); P=0.008]
compared with control subjects.

Discussion

The results of the present meta-analysis failed to show a positive effect
of vitamin D supplementation on 2-h plasma glucose after OGTT; it
should be noted that the subjects included in the meta-analysis had a
high BMI. Seven studies reported mean baseline BMI > 30 kg/m’[9-
12,15], while two studies reported BMI values of 25— 29.9 kg/m’
[7,14]. The results of the meta-analysis are consistent with a previous
meta-analysis [16]; however, that HbA, analysis included only three
studies [10,11,13] with a small number of subjects and two studies had
a short follow-up duration (only 3 and 4 months) [10,11]. The present
analysis included an additional four, more recent, studies. Among
these, three studies reported follow-up periods of 1 or 2.5 years
[14,15,16]. A previous analysis suggested that a short duration of
vitamin D treatment may be one of the factors explaining the lack of
beneficial effect on glycaemic control [16]. The optimum vitamin D
levels for diabetes prevention remain unknown. Lower baseline
25(0OH)D concentration might be associated with improved 2-h OGTT
plasma glucose in subjects with baseline 25(OH)D < 50 nmol/l. The
effect of vitamin D supplementation based on baseline 25(OH)D was
therefore inconclusive. The American Diabetes Association position
statement of nutrition therapy recommendations for the management
of adults with diabetes in 2013 did not recommend the routine use of
vitamin D to improve glycaemic control in people with diabetes
because of insufficient evidence, which has been proven to prevent the
progression of prediabetes to diabetes by 58 and 31%, respectively
[16].

Conclusion

The available evidence suggests there is low beneficial effect of
vitamin D in improving 2-h OGTT plasma glucose level. The effects of
lifestyle modification and metformin use were stronger than the effect
produced by vitamin D intervention; therefore, the magnitude of the
effect of vitamin D in itself may not be large enough to prevent
diabetes.

Source of funding: Nil
Conflict of interest: Nil

References

1. American Diabetes Association. Standards of medical care in diabetes-2013. Diabetes
Care2013;36(Suppl. 1): S11-S66.

2. Buysschaert M, Bergman M. Definition of prediabetes. Med Clin North Am 2011; 95:
289-297.01

3. Nathan DM, Davidson MB, DeFronzo RA, Heine RJ, Henry RR, Pratley R et al.
Impaired fasting glucose and impaired glucose tolerance: implications for care.
Diabetes Care 2007; 30: 753-759.

4. Song Y, Wang L, Pittas AG, Del Gobbo LC, Zhang C, Manson JE et al. Blood 25-
hydroxy vitamin D levels and incident type 2 diabetes: a meta-analysis of prospective
studies. Diabetes Care 2013;36: 1422-1428.

5. SeidaJC, Mitri J, Colmers IN, Majumdar SR, Davidson MB, Edwards AL et al. Effect of
Vitamin D3 Supplementation on Improving Glucose Homeostasis and Preventing
Diabetes: A Systematic Review and Meta-Analysis. J ClinEndocrinolMetab 2014; 99:
3551-3560.

6. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR.Introduction to meta-analysis.
Chichester, UK: John Wiley & Sons Ltd, 2009.

7. Pittas AG, Harris SS, Stark PC, Dawson-Hughes B. The effects of calcium and vitamin

D supplementation on blood glucose and markers of inflammation in nondiabetic adults.
Diabetes Care 2007; 30: 980-986.

de Boer IH, Tinker LF, Connelly S, Curb JD, Howard BV, Kestenbaum B et al. Calcium
plus vitamin D supplementation and the risk of incident diabetes in the Women’s Health
Initiative. Diabetes Care 2008;31: 701-707. [

Jorde R, Sneve M, Torjesen P, Figenschau Y. No improvement in cardiovascular risk
factors in overweight and obese subjects after supplementation with vitamin D3 for 1
year. J Intern Med 2010; 267: 462-472.

Mitri J, Dawson-Hughes B, Hu FB, Pittas AG. Effects of vitamin D and calcium
supplementation on pancreatic beta cell function, insulin sensitivity, and glycemia in
adults at high risk of diabetes: the Calcium and Vitamin D for Diabetes Mellitus
(CaDDM) randomized controlled trial. Am J ClinNutr 2011; 94: 486-494.

Harris SS, Pittas AG, Palermo NJ. A randomized, placebo- controlled trial of vitamin D
supplementation to improve glycaemia in overweight and obese African Americans.
Diabetes ObesMetab2012; 14: 789-794. [

Iraj B, Aminorroaya A, Amini M. Does the intramuscular injection of vitamin D increase
insulin resistance? J Res Pharm Pract 2012; 1: 60-65.

Davidson MB, Duran P, Lee ML, Friedman TC. High-dose vitamin D supplementation
in people with prediabetes and hypovitaminosis D. Diabetes Care 2013; 36: 260-266.
Dutta D, Mondal SA, Choudhuri S, Maisnam I, Hasanoor Reza AH, Bhattacharya B et
al. Vitamin-D supplementation in predia- betes reduced progression to type 2 diabetes
and was associated with decreased insulin resistance and systemic inflammation: An
open label randomized prospective study from Eastern India. Diabetes Res ClinPract
2014;103:e18-¢23.

Oosterwerff MM, Eekhoff EM, Van Schoor NM, Boeke AJ, Nanayakkara P, Meijnen R
et al. Effect of moderate-dose vitamin D supplementation on insulin sensitivity in
vitamin D-deficient non-Western immigrants in the Netherlands: a randomized placebo-
controlled trial. Am J ClinNutr 2014; 100: 152—160.

Sollid ST, Hutchinson MY, Fuskevag OM, Figenschau Y, Joakimsen RM, Schirmer H et
al. No effect of high-dose vitamin D supplemen- tation on glycemic status or
cardiovascular risk factors in subjects with prediabetes. Diabetes Care 2014; 37:
2123-2131.

| 22 |—| International Journal of Scientific Research |



