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Association Of Vitamin D Deficiency With Type 2 Diabetes
Sehrish Shafique, Rana Ansari, Hamidullah Ariff, Sajid Abbas Jafri, Naveed Faraz

ABSTRACT:

Objective: To determine the association of Vitamin D deficiency with peripheral neuropathy in patients of type-2 Diabetes
mellitus.

Study Design and Setting: It was a cross sectional study conducted in a private clinic in Karachi, during a period of three
months.

Methodology: Total of 70 cases were included according to inclusion and exclusion criteria. Approval was sought from
Ethical review committee. Consent was signed from the patients before the data collection. All the patients who were
coming to the clinic, 30-75years of age, had history of type 2 diabetes for more than 5 year with HbAlc of 7% or above
and had peripheral neuropathy were included. Data was collected in a pre-designed proforma. For entry of data and its
statistical analysis SPSS version 20 was used.

Results: From the total 70 cases n=41(58.5%) were vit D deficient. Most of the patients with type 2 diabetes with neuropathy
were in the age group of 61-75yrs (57%) followed by 46- 60yrs age group (30 %). This study also showed that 30 females
(73%) and 11 males (26.8 %) were deficient in vitamin D.

Conclusion: Type 2 diabetic patients with vitamin D deficiency were more at risk of developing diabetic peripheral
neuropathy (DPN) earlier. It is required to supply vitamin D appropriately for preventing DPN in type 2 diabetes.
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INTRODUCTION: deficiency and diabetes is that both are pervasive and
prevalent. According to the World Health Organization
(WHO); it is estimate that by 2030; prevalence of DM rises
above 366 million and the epidemic of diabetes will continue®.
Vitamin D deficiency is also a commonly occurring problem
in our country due to various social issues; such as lack of
exposure in sunlight. About 30% to 50% of the population
in the world suffers from Vitamin D deficiency. In UK,
about 91% of T2DM had a Vitamin D deficiency with severe
deficiency seen in 32% of patients* Like many countries,
the prevalence of vitamin D deficiency in Pakistan is affecting
53.5% of population irrespective of the age groups>®’*.
Studies showed that 50-90% of Pakistani population
especially females are vitamin D deficient.

Type 2 DM is among the commonly prevailing non-
communicable diseases which occurs worldwide and is of
high concerns as it can cause many health-related problems.
However, because of its increasing number of cases and its
high burden; evidence based novel innovative approaches
should be made to prevent the occurrence and risk of the
disease. Recent studies showed that vitamin D is a potential
diabetes risk modifier'. Diabetes is among those health care
syndrome which is associated with hyperglycemia due to
pathology in insulin secretion and its action on its target
cell. Similarly, vitamin D deficiency has also been recognized
for its global concern®. The similarity between Vitamin D

Vitamin D has three vital sources. The first and the most
essential source of vit D is sunlight. Apart from sunlight
there are also dietary sources like dairy products, cereals,
milk etc. which can provide us the dietary source of vitamin
D. Nutritional Supplements that contain vitamin D are
considered as the third major source of vit D. So, it is
extremely essential that in a human body its normal levels
should be maintained for the proper functioning of the body
and also for normal regulation of different body systems.
Its deficiency can lead to bone pains, osteomalacia, proximal
myopathies and to the extent of osteoporosis and fractures
due to increase parathyroid hormone level®'®!", According
to various studies; it is suggested Vit D has an important
role as an immunological suppressor of tumors, although
others are less certain about it'”.
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Decrease Vit D level is also one of the contributing factors
in people for the development of both type 1 and type 2
diabetes. Beta cells which are present in the pancreas that
secretes insulin also contain vitamin D receptors (VDRs)
as well as the one & hydroxylase enzyme Through its effect
which is regulated by calcium it has an indirect effect on
causing insulin secretion. Vitamin D contributes to
normalization of extracellular calcium, ensuring normal
calcium flux through cell membranes and whenever there
are low vitamin D levels in the body there is diminished
calcium's ability to secrete insulin. If there is sufficient
amount of vitamin D in the body glucose hemostasis can
also be maintained in the body and thus minimizing the risk
of developing diabetes. (10,11,12) It plays a vital role in the
plasma calcium metabolism via effects on intestinal
absorption and bone metabolism.In people who have mild
to moderate vitamin D insufficiency there is a risk for
developing type 2 diabetes'. Not only it is associated with
the occurrence of diabetes but it is also related to its
complications especially with diabetic peripheral neuropathy*
as it helps in regulation and production of the neutrophic
factors like neuron growth factor, neutrophin 3 and 4 and
glial cell derived neutrophic factors so if it is deficient in
the body there can be damaged to the neurons, and also
effect on the production of neurotrophic factors which have
a neuroprotective effect. Vitamin D is related to skeletal
stability'® normal level of plasma vitamin D minimize the
chances for the diabetes mellitus and also the progression
and severity of neuropathy in high risk patients'®!” Vitamin
D deficiency has been seen among the patients with
syndrome due to specific vitamin D receptor gene
polymorphisms'®. Therefore the rationale of this study was
to ascertain the frequency of 25-hydroxy vitamin Dj;
[25(OH)Ds] deficiency and to determine their association
with peripheral neuropathy in Pakistani population with
type 2 diabetics.

METHODOLOGY:

All the patients who were coming to the clinic, with 30 -75
years of age, diagnosed with type 2 diabetes mellitus for
more than 5 year with HbAlc of 7% or above with positive
peripheral neuropathy which was checked through Semmes
Weinstein monofilament test were included. Pregnant women,
patients with history or clinical features suggesting chronic
liver diseases, chronic renal disease, osteoporosis, history
of any malignancies, thyroid disorders and patients already
taking vitamin D or calcium supplements were excluded
from the study. Data was collected in a pre-designed
proforma.

The study was commenced after the ethical approval obtained
from the ethical committee. Consent was taken from the
patients prior to data collection after explaining the details
of procedure. Those patients fulfilling the inclusion criteria
and attending the OPD were selected. After taking their
history of peripheral neuropathy Semmes Weinstein

monofilament test with 5.0/10g was performed, three times
at each site (dorsal between the base of digits 1-2; ventral
digits 1, 3, 5; metatarsal heads 1, 3, 5; medial and lateral
midfoot; and heel). If the patient missed perceiving the
filament more than once at one site, the test was considered
abnormal at that site. If a subject did not perceive the filament
at two or more of the 10 sites, the test was reported as
abnormal. (19). Then all those patients with positive
monofilament test, were advised to have their vitamin D
levels checked in blood. Patients were labelled deficient if
serum 25(OH)D concentration levels are <20 ng/ml. (19-
20). For data analysis SPSS version 20 were used.

RESULTS:

During the study period, a total of 70 were found to have
diabetic and peripheral neuropathy among which 41 (58.5%)
were vit D deficient. The youngest being 30 years and oldest
being 75 years of age. Most of the patients with type 2
diabetes with neuropathy were in the age group of 61-75yrs
(57%) followed by 46- 60yrs age group (30%). Out of 41
total vit D deficiency patient ,30 were females (73%) and
11were males (26.8%). (FIG.1)

Figure 1: Frequency of Vitamin D Deficiency with Neuropathy
according to gender

Il Male [OFemale

Figure 2: Distribution of vitamin D deficiency & neuropathy patient
according to age group
45

40
35
30 28
25
20
15
10 9 8
05

20

21

30-45 yrs 46-60 yrs 61-75 yrs
Total neuropathic
] P

patient @ Vit D deficiency

Table 1: Frequency of Vitamin D Deficiency in patients with

Neuropathy
D?;gziiljsovgih D\e]ggillelrlll;}]/)in Percentage %
Nermotath Diabetics with ge 7o
pathy Neuropathy
70 41 58.5%

JBUMDC 2019; 9(4):286-289

Page-287



Association Of Vitamin D Deficiency With Type 2 Diabetes

DISCUSSION:

Diabetes is one of those diseases if it is not controlled, can
lead to devastating microvascular complications such as
eye, kidneys and brain which can compromise the quality
of life and can also lead to high morbidity and mortality.
This study determine the levels of 25-hydroxy vitamin D
among patient with neuropathy especially in diabetic patient,
and to determine the correlation between low 25 (OH)D;
levels with peripheral neuropathy, because vitamin D has
a neuroprotective effect and it can prevent the progression
and severity of neuropathy. There are numerous factors
that can cause the development of peripheral neuropathy in
diabetes like inflammation ,oxidative stress causes damage
to blood vessels and further can lead to nerve ischemia,
enhance advanced glycation end products all can lead to
the development of neuropathy in the peripheral nerves®'.
Past studies have been shown that diabetic patients are
almost twice more prone to have vitamin D deficiency as
compared to normal healthy patient. So, in diabetics sufficient
levels of vit D has a therapeutic role in the prevention but
also in decreasing the severity and progression of illnesss®.
In our study also, it was observed that out of total 70 type
2 diabetes mellitus with peripheral neuropathy among which
41 (58.5%) were found to have vitamin D deficiency(table
1) In this study the association seen between peripheral
neuropathy and vitamin D deficiency , and these results
were in agreement also with the results of the studies in
which 67% of patients with diabetes have diabetic peripheral
neuropathy with vit D deficiency levels, <20 ng,. Multiple
studies have also found that serum vitamin D level in patients
with diabetic peripheral neuropathy is significantly lower
than those in healthy persons®+*. previous studies also
showed that symptoms of nerves dysfunction can be
prevented by correcting VIT D deficiency. Prevalence of
Vit D deficiency is mostly associated with distal symmetric
polyneuropathy. Neurological pain minimized by doing vit
D deficiency corrected®’. There are multiple factors which
can lead to vitamin D deficiency like poor socioeconomic
status, lack of proper care on diet, poor exposure to sunlight
due to traditional dress all can be the contributing factors
for deficiency in our country. The results shown in our study
were also consistent with the other studies which have been
done in Pakistan and Saudi Arabia to determine the frequency
of vitamin D deficiency in diabetics**. Although, the studies
which were conducted in western population have showed
high prevalence of vit D deficiency that was 76% in diabetics.
Previous studies shows incidence rate of vit D deficiency
equal to 60.5%°in Switzerland, Australia (43%), Italy(25%),
and North America(15%). Our finding were consistent with
previous studies as well. Also past studies revealed that the
level of vitamin D in diabetics are lower than non- diabetic
individuals®*?”* in one of study done in our country shows
that 53.5% had deficient levels.

In this study the patients were categorized into three age
groups Relative frequency of decrease Vit D was found to
be higher in old age group 57% (figure 2) which were also
consistent with the previous studies”. Patients with increasing
age were more at risk to develops vitamin D deficiency as
a result of many reasons: like decreased in the number of
vitamin D receptor, decrease calcium absorption in response
to circulating1,25(OH)2D, decreased dermatological
metabolism of vitamin D, and above all as with age so
many organ compromise their function so as a result less
production of active form of vit D (1,25(OH)2D) by the
kidneys®.

In our study there were more females (73%) as compared
to males (27%) (fig 1) and this result consistent with the
past studies which shows high incidence of vit D deficiency
correlated with gender differences with deficiency more in
females then males®. Our study finding of diabetic female
with neuropathy had significantly lowered 25(OH) level
were seen in past studies as well but one of the study in Iran
shows no significant association between vitamin D levels
and gender differences®. Therefore, it was recommended
that vitamin D level of diabetic monitored regularly to
prevent the complications of neuropathy like foot infections,
ulcerations that can lead to foot amputation can be minimized
and hence can reduce their morbidity and mortality.

Smaller sample crossectional nature of the study design
were the limitation of the study

CONCLUSION:

Type 2 diabetic patients with vit d deficiency were at more
risk of developing earlier peripheral neuropathy. Diabetic
female were more susceptible of having peripheral neuropathy
due to vit D deficiency as compare to male.
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