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ABSTRACT

Background: It has been estimated that around 96,000 children under 15 years are found to develop type 1 diabetes
annually all over the world. Vitamin D deficiency is more common in paediatric diabetic population and vitamin D
supplementation is known to improve glycemic control in Diabetic children. The objectives of the study being, to
compare serum vitamin D levels of diabetic children aged less than 18 years with non-diabetic children aged <18
years and to study the effect of oral vitamin D supplementation on glycemic control in vitamin D deficient diabetic
children.

Methods: Present study was a cross sectional study conducted in Cheluvamba hospital, Mysuru. 60 diabetic children
and 60 healthy (control) children were enrolled for the study. Serum 25(OH)D was assessed by ELISA in both
groups. HbAlc levels were assessed by HPLC among vitamin D deficient diabetic children before and after
supplementation of Vitamin D.

Results: In current study, study group (diabetic children) mean vitamin D levels were found to be 21.667+7.9 ng/ml
which were statistically significant compared to control group that is 25.90+10.06 ng/ml (p=0.012) but there was no
clinical significance. Among diabetic children the mean HbA1lc before and after supplementation of vitamin D among
vitamin D insufficient children was 11.78+2.22% vs. 11.73+£0.141% (p=0.141) respectively and in vitamin D deficient
children was 11.74+1.18% vs 11.72+1.17% (p=0.662).

Conclusions: Mean serum vitamin D levels were comparable among diabetic children and control group. The mean
HbAlc levels were comparable before and after supplementation of vitamin D among vitamin D deficient diabetic
children thus indicating that there is no role of vitamin D in glycemic control among diabetic children.
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INTRODUCTION

Type 1 diabetes mellitus is a common endocrine disorder
in children and are at high risk of complications like
diabetic ketoacidosis if not managed well.! Diabetes
mellitus is one of the leading public health concerns in
the current times. The prevalence of diabetes mellitus in
children has also increased specially in developed

countries.? It is estimated that around 96,000 children
develop diabetes mellitus every year.® It is estimated that
India harbours around 97,700 children living with type 1
diabetes mellitus.* Evidences have revealed that
1,25(0CH)2D3 is closely related to the occurrence of
autoimmune diseases. It has been shown that vitamin D
inhibits inflammatory and immune reaction, enhances the
synthesis, secretion of insulin and insulin sensitivity.
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Studies have revealed that vitamin D deficiency has an
influence on T1DM occurrence, progression to
complications.® There has been evidence that vitamin D
helps in prevention of pancreatic islet cell death and it
modifies beta cell function.®

Vitamin D deficiency is prevalent among diabetic
children and known to have an impact on glycaemic
control which suggests the possible role of vitamin D
supplementation to diabetic children to have a better
glycaemic control.” Although the role of vitamin D in
T1DM and the association between vitamin D
supplementation on glycaemic control has been
extensively studied among many population groups, not
many studies are available regarding this in India
particularly in south India. So, this study is of relevance
that is evaluating the levels of vitamin D among
paediatric patients with TLDM in comparison with age
and gender matched controls in general paediatric
population and effect of vitamin D supplementation on
glycaemic control among vitamin D deficient diabetic
children.

METHODS

A comparative study conducted at Cheluvamba hospital,
a tertiary care centre in Mysuru for a period of 14 months
from March 2020 to July 2021. Children aged less than
18 years of age diagnosed as Diabetes Mellitus according
to ISPAD 20188 were included as cases and non-diabetic
children aged less than 18 years admitted to Cheluvamba
hospital were included as controls. Children who were on
vitamin D supplementation, antiepileptic drugs and has
taken vitamin D in the past one year and children with
chronic liver and kidney disease were excluded from the
study. Serum vitamin D levels, renal function tests and
liver function tests were done in all children. Serum
25(0H) D levels are interpreted as Per IAP guidelines as
>20 ng/ml sufficient, 12-20 ng/ml insufficient, <12 ng/ml
deficient.? Serum vitamin D deficient and insufficient
study population are supplemented with oral vitamin D
(granules) of 60,000 1U weekly for 6 doses followed by
daily maintenance dose of 600 1U/day for a period of 3
months.2 HbAlc levels were done in diabetic children
who are vitamin D deficient and insufficient. Vitamin D
is supplemented as mentioned above for 3 months.
HbAlc levels are repeated after 3 months after the
completion of the treatment. Compliance of insulin
injections  during the period of vitamin D
supplementation is ensured by Insulin chart provided to
the patient and periodic phone call. A sample size of 60
Diabetic children were taken up for the study which is
calculated based on the prevalence of 4% of diabetes
amongst children attending Cheluvamba hospital, at 0.05
significance level. Written informed consent were taken
from parents. Data was entered into Microsoft excel data
sheet and was analyzed using SPSS 22 version software.
Chi-square test or Fischer’s exact test (for 2X2 tables
only) was used as test of significance for qualitative data.
Independent t test was used for qualitative data.

RESULTS

The mean age of diabetic children was 12.4+4.46 years
with a male to female ratio of 1:0.8. Among diabetic
children, there were 16 children who belonged to the age
group of 1-9 years and 44 children belonged to age group
of 10-18 years. Among non-diabetic children, there were
16 children who belonged to the age group of 1-9 years
and 44 children belonged to the age group 10-18 years (p
value=1.00) (Table 1).

Table 1: Distribution of subjects according to age
among diabetic children and non-diabetic children.

] Age (years

Variables 1-9 10-18 Total

Diabetic % 50.0 50.0 50.0

Non diabetic % 50.0 50.0 50.0

Total L 22 o 55
% 100.0 100.0 100.0

The mean age at presentation of diabetes among diabetic
children with normal vitamin D levels were 11.62+3.8
years whereas in children with low vitamin D levels were
13.52+4.44 years (p value 0.08) (Table 2).

Table 2: Comparison of mean age at presentation
(years) of diabetes according to vitamin D levels.

Vitamin D Age (years

N | vitamin D Mean 11.62
ormal vitamin sD 3.822
. . Mean 13.52

Low vitamin D sD 444
Mean 12.42
e SD 4.462

Among Diabetic children, 65% (39) had normal vitamin
D levels and 35% (21) had low vitamin D levels. Among
non-diabetic children, 75% (45) had normal vitamin D
levels and 25% (15) had low vitamin D levels (p value
0.231).

Table 3: Distribution of subjects according to vitamin
D levels among diabetic children and non-diabetic
children.

Status
Variables Non-

Diabetic diabetic Total
Normal N 39 45 84
vitamin D % 65.0 75.0 70.0
Low N 21 15 36
vitamin D % 35.0 25.0 30
N 60 60 120

Total % 1000 1000  100.0
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Among diabetic children mean vitamin D levels were
found to be 21.667+7.9 ng/ml which were statistically
significant compared to the control group that is
25.904£10.06 ng/ml (p=0.012) but there was no clinical
significance (Table 4). Among the diabetic children the
mean dose of insulin requirement in vitamin D deficient
children was 1.170+0.28 u/kg/day and 1.17+0.33
u/kg/day among children with normal vitamin D levels (p
value=0.861) (Table 5).

Table 4: Comparison of mean vitamin D levels among
diabetic children and non-diabetic children.

Variables Mean SD
Diabetic children 21.661667 7.9757916
Non-Diabetic children  25.906667  10.0677513
Total 23.784167 9.2917239

Table 5: Comparison of mean insulin dose according
to vitamin D levels.

Vitamin D Insulin Dose (U/kg/day)
Normal Mean 1.17
vitamin D SD .33
. . Mean 1.17
Low vitamin D sD 0.28

The mean duration of Diabetes among children with
normal vitamin D levels was 47.21+39.77 months and
among vitamin D deficient children was 64.5+37.9
months (p value=0.10) (Table 6).

Table 6: Comparison of duration of DM in months
according to vitamin D levels.

| Vitamin D Duration of DM |
Normal Vitamin D g/l;an gg%g
Low Vitamin D g/l;an g;‘g

Among the diabetic children the mean HbAlc before
supplementation of vitamin D was 11.782+2.22% and
11.73£2.19% among vitamin D insufficient diabetic
children (p=0.141). And the mean HbAlc after
supplementation of vitamin D were 11.74+1.18% and
11.71+£1.17% (p=0.662) among vitamin D deficient
children (Table 7).

Table 7: HBalc levels among diabetic children before
vs after vitamin D supplementation.

Levels EIEIE AUED P value
Mean SD Mean SD

Sufficient 11.78 222 11.73 219 0.141

Deficiency 11.74 1.18 1171 1.17 0.662

Among vitamin D deficient diabetic children, mean
insulin ~ dose  requirement  before vitamin D
supplementation was 1.17 +0.18 and after
supplementation was 1.17+0.18 (p=0.9) (Table 8).
Among diabetic children with normal vitamin D levels,
2.6% (1) had less than 30 minutes of sunlight exposure
per day, 97.4% (38) had more than 30 minutes of sunlight
exposure per day. Among diabetic children with low
vitamin D levels 100% (21) had less than 30 minutes of
sunlight exposure per day (p=0.00) (Table 9).

Table 8: Mean insulin dose requirement among
vitamin D deficient children before and after
supplementation of vitamin D.

. Before After P
Variable . .
supplementation supplementation value
Mean Mean SD Mean SD
insulin

dose (U/kg/ 1.17 0.18 1.17 0.18 0.9
day)

Table 9: Duration of sunlight exposure among
diabetic children with normal and low vitamin D
levels.

Status

Normal Low

Variables vitamin vitamin Total
D D

N 1 21 22
<30 % 2.6 100 36
>30 > o ; s

% 97.4 0.0 63.3

N 39 21 60
Total % 100 100 100

DISCUSSION

In our study, the study group (diabetic children) mean
vitamin D levels were found to be 21.66+7.97 ng/ml
which were statistically significant compared to the
control group that is 25.90+10.06 ng/ml (p=0.012) but
there was no clinical significance. According to IAP
guidelines the cut off for vitamin D insufficiency was 20
ng/ml. since in our study, mean vitamin D levels were
21.66 ng/ml which was clinically not significant. In our
study vitamin D deficiency was not prevalent among
diabetic children compared to the healthy children and
among the diabetic children 35% (21) were vitamin D
deficient and 65% (39) had normal vitamin D status.
Another study conducted by Nwosu et al® 2014, showed
mean vitamin D level 21.51+5.8 ng/ml (p<0.001),
although this result was similar to our study, in this study
the cut off considered for vitamin D sufficiency,
insufficiency and deficiency were different from our
study. In this study vitamin D supplementation was done
to all the diabetic children with vitamin D levels <30
ng/ml. Hence this showed that there was increased
prevalence of vitamin D deficiency among diabetic
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children. Glycemic control is the main stem in the
management of Diabetes Mellitus and knowing the
various factors that would influence the glycemic control
is of paramount importance in our clinical practice. We
studied the effect of vitamin D supplementation on
glycemic control in vitamin D Deficient Diabetic
children. The mean HbAlc was 11.7+1.18% and
11.71£1.17% before and after vitamin D supplementation
(p=0.66), it did not show any improvement in HbAlc
following vitamin D supplementation once a week for 6
weeks at a dose of 60,000 IU. There are many factors that
influence the HbA1c levels in diabetic children. The most
important one being duration of diabetes. If child is in the
initial part of the disease, there may be residual beta cell
function and function of insulin secretion may be still
present and some children may be in the later stage of the
disease spectrum where beta cells are already been
destroyed and requiring relatively high exogenous
insulin, which could be influencing the glycemic control
and the categorization of such subjects would be difficult.
Another being presence of various insulin preparations in
the market. In our set up, insulin preparations were
prescribed as per the child and respective parents
preference considering age and child’s attendance to
school. So non standardized insulin regimen would be a
confounding factor that may influence the glycemic
control. Non standardized insulin dose and insulin
preparations could be the reason in current study for no
improvement in glycemic control. In our study we also
assessed other parameters such as, mean duration of
Diabetes, number of hospitalizations for glycemic
control, age at presentation and insulin dose requirement
in relation to low vitamin D levels. However, in the
current study none of these parameters were statistically
significant when compared to the Diabetic children with
normal vitamin D levels.

A similar study conducted by Silvia et al’”, A cross
sectional study which involved 141 T1DM patients. The
mean HbAlc levels before supplementation was
11.4+2.1% and after supplementation was 8.3+£1.3%. This
study suggested that the complications such as DKA was
more in vitamin D deficient children and children with
low vitamin D showed higher daily requirement and thus
proving that low vitamin D has generalized impact on
metabolic status and glycemic homeostasis, thus
considering vitamin D supplementation is helpful.
Another study conducted by Sharma et al conducted at
JIPMER a tertiary care hospital, Southern India which
included 52 children aged 1-18 years with TIDM with 26
participants each in the intervention and standard of care
arm.!® Oral Vitamin D therapy was given once in a month
for six months along with insulin in intervention arm
while only insulin was given to the other arm. Oral
vitamin D therapy was administered once a month for 6
months in addition to insulin. The mean HbAlc levels
before supplementation was and after supplementation of
vitamin D was 10.2+2.5% and 9.8+1.8% respectively
(p=0.147) thus indicating that there is no significant
decrease in HbAlc levels following vitamin D

supplementation. This result was consistent with present
study result that there is no role of vitamin D in glycemic
control in vitamin D deficient diabetic children. Further
prospective studies in India are required to evaluate the
long term effect of vitamin D supplementation on
glycemic control in diabetic children with a standardized
insulin regimen and standardized vitamin D cut off
criteria and vitamin D supplementation regimen and long
term follow up of such patients in order to confirm the
benefits of supplementation of vitamin D in these
children as glycemic control is an important aspect in
management of Diabetes and thus helping in preventing
long term complications and mortality associated with it.
Also, vitamin D therapy is an inexpensive and cost-
effective tool which would be helpful especially in
developing countries like India.

Limitations

Limitations of current study were use of different types of
insulin analogues by the diabetic children, further follow
up for 6-9 months may have provided more insights into
the glycemic control.

CONCLUSION

There was no increased prevalence of vitamin D
deficiency among children with type 1 diabetes mellitus
as compared to age and sex matched controls. There was
no decrease in mean HbALc levels following vitamin D
supplementation among vitamin D deficient typel
diabetes mellitus children.
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