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ABSTRACT
Painful neuropathic pain is a challenging chronic pain to treat. It is heterogeneous in symptoms and
could be resistant to the available treatments regimen. Current pharmacological treatments fail to
achieve adequate pain relief in a most patients. The previous review showed that only less than 50%
of patients can achieve good pain reduction with standard adjuvant treatment. The available adjuvants
analgesic only focus in the symptom control, and do not interfere with the progressing damage of the
nerve. Vit D insufficiency is quite frequent in type 2 diabetes patients.diabetes, particularly those with
symptoms of DPN. The studies also showed that low serum vitamin D levels are an independent
predictor of DPN development. Vitamin D supplementation is necessary for diabetic neuropathy
patients since it promotes the synthesis of neurotrophins and neurotransmitters. Additional vitamin D
therapy have big role in nerve growth factor and the regulation of neurotrophin and Ca 2+ homeostasis
in neurons, and provides protection for neurons in the peripheral nervous system. In this review, we
do systematically search the studies about Vitamin D for the treatment of painful diabetic neuropathic
condition. We used PubMed, Cochrane, Clinical Key, and search Google Scholar for papers that used
vitamin D phrases. and painful diabetic neuropathy as our major database for this review and we
make a systematic table to explain our review. However, there is still an unmet need in the
management of neuropathic pain. The unmet needs maybe caused by the gap between
pharmacological treatmnet in pain reduction in painful diabetic neuropathy patients. Therefore, in this
review we discuss about the potential use of vitamin D as an add-on therapy to closing the gap in the
management of neuropathic pain.
Keywords: Painful diabetic neuropathy, vitamin D, treatment

Introduction
Diabetes is among the most serious health diseases in the
world, with an annual rise of 5% in the number of
incidents.1 The International Diabetes Federation states
that the number of individuals living with diabetes
surpassed 425 million in 2017 and is predicted to rise to
628 million by 2045.2 Painful Diabetic Neuropathy (PDN)
is the most frequent diabetic consequence, afflicting 90% of
patients.3 Hypesthesia or paresthesia of both symmetrical
limbs, stabbing pain, scorching, and numbness are
some symptoms of PDN, which might affect one's quality
of life.4 Numerous research have discovered several
treatment possibilities for dealing with pain in PDN, but the
findings aren’t as promising owing to the disease's
unknown pathophysiology and the drug's restrictions in
terms of administration due to polypharmaceutical adverse
effects.5 Diabetic neuropathies can be caused by a variety
of conditions, including metabolic and vascular issues, as
well as Reactive Oxygen Species (ROS).4
A glycemic index arrangement, for example, is one of the
treatment choices that may be used. pain management,

symptomatic medication, and foot care are the most
common treatments.3,4 Based on guidelines, several drug
therapies that recommended for PDN. They are
anticonvulsants, pregabalin, and gabapentin until the pain
subsides.6 However, this medication only addresses the
manifestations of current pain, not the underlying
pathophysiological causes or the sensory abnormalities
shown in neuropathy studies.5 To reduce apoptosis,
oxidative stress, and neuronal inflammation, multi-target
therapies are required.5,7 Further treatment may be a
possibility to help with recovery and metabolism pathology,
which happens when the body's glycemic index rises,
causing the hexosamine pathway to operate and induce the
incidence of reactive oxygen species (ROS) and
inflammatory.6,7
Previous studies showed that Vitamin D insufficiency was
common among diabetes individuals with peripheral
neuropathy. Low vitamin levels are more common in
females and people with chronic neuropathic.8,9
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Table 1. The benefit of vitamin D for painful diabetic neuropathy
Author

Method

Subject

Shehab.D, et al,
201512

Non-random,
double blind,
placebocontrolled
clinical trial

112 people with diabetic neuropathy
and vitamin D deficiency.
8 weeks with intervention of oral
vitamin D3 (cholecalsiferol 50000
IU).

Alam. U, et al,
201713

Open label
clinical trial

143 participants with diabetic
neuropathy pain

Nadi.M, et al,
2017 14

Clinical Trial
Study

81 women aged 20-55 years with type
2 diabetes without comorbid

Ghadiri-Anari et
al, 201915

Before-after
trial

58 diabetic neuropathy patients aged
30-65 years

Karonova, et al,
202011

Random, open
label

Sixty-seven patients with T2DM and
peripheral neuropathy

Result
There was significant increase in concentrations
serum of 25(OH)D (1.1 ± 3.6 vs 32.8 ± 23.7, p
<0.0001).
There was increase in the NSS (neuropathy
symptom score) in the treatment group (-0.20 ±
0.59 vs -1.49 ± 1.37 p <0.001)
Vitamin D treatment increased 25(OH)D D levels
significantly (p 0.0001) and improved the
NeuroQoL level for emotional discomfort (p =
0.04).
Vitamin D supplementation reduce weakness (p =
0.005), tingling (p = 0.001), pain (p = 0.002), and
numbness (p = 0.001),
Vitamin D3 oral supplementation (50000 IU
weekly) intervention for 12 weeks improve vitamin
D, MNSI (Michigan Neuropathy Screening
Instrument) (p value <0.001).
In individuals with T2DM with peripheral
neuropathy, large dose of cholecalciferol
around 40,000 IU/week for 6 months was linked to
improvements in clinical manifestations and
systemic inflammation.

Figure 1. The function of calcitriol in the nervous system development.20

Some studies mentioned the benefit of oral supplementation
of vitamin D3 is linked to a reduction in diabetic
neuropathic signs and indications as well as an increase in
vitamin D levels in the blood.10,11
The data are limited in study size and methodology. Most
studies are lacking active study comparators and had
limited data in therapeutic dosage to substantiate the
effectiveness of vitamin D intake in the treatment of DPN
symptoms. This narrative review aimed to discuss the

unmet needs in the pharmacological management of
neuropathic pain. We discuss the potential role of oral
Vitamin D as an add-on pharmacological treatment for
painful neuropathy.

Methods
We systematically search the studies about Vitamin D for
the treatment of painful diabetic neuropathic condition. We
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used PubMed, Cochrane, Clinical Key, and Google Scholar
for papers that used vitamin D phrases and painful diabetic
neuropathy as our major database for this review. The
keywords used in the research process include: diabetic
neuropathic pain, Vitamin D, treatment. We mainly focus
on the studies with either clinical studies, quasiexperimental, and Randomized Controlled Trial Design.
The studies with the available full text and published in
English/ Indonesian language will be review further. We
make a systematic table to explain our review.

Discussion
Our review showed the potential benefit of Vitamin D for
painful diabetic neuropathy. Painful diabetic neuropathic
pain is one of the most common types of neuropathic pain. 1
Patients with painful diabetic neuropathic pain are difficult
to control, given current breakthroughs and knowledge in
the discovery of pain-generating pathways.7 Only around
half of afflicted individuals receive substantial clinical
improvement from currently known symptomatic adjuvant
pharmaceutical therapy, which are further restricted by side
responses such as sleepiness and dizziness.7
Recent reviews on diabetic neuropathic pain imply that
only a small percentage of patients get a satisfactory
responses to medication treatment.4 Only one-third of
diabetic painful neuropathic pain patients achieved
satisfying pain relief.3 In most cases, total pain relief is not
possible; related to the poor quality of life.2,4 The treatment
that can interfere with the progressing damage of the nerve
is very limited.5,7
Vitamin D [25-hydroxyvitamin D, 25(OH) D] deficiency is
a very usual diabetic.10 The low levels have been linked
with to sensory neuropathy's existence and intensity. 9,10
Table 1 showed the previous studies about the potential
roles of vit D for painful diabetic neuropathy.
Vitamin D deficiencies are related with the severity of
neuropathy in diabetes. According to an Indonesian
research, people with severe neuropathic had vit D levels of
13.356.20 ng/mL, people with intermediate neuropathic had
a vit D levels of 16.256.08 ng/mL, while people with mild
neuropathic had a vit D levels of 198.85ng/mL. The
Spearman correlation test yielded a r value of -0.439
(p=0.001).16
Vitamin D supplementation is necessary for diabetic
neuropathy patients since it promotes the synthesis of
neurotrophins and neurotransmitters.17 Vitamin D
phenotypes in nociceptive calcitonin gene associated
peptide (CGRP) + neuron is unique, with hormonally
regulated ligand and receptors values, implying a
mechanistic link among neuropathic pain and vit D17,18
The possible interplay among vitamin D, its receptor
(VDR), and identified particular pain signaling pathways
such as opioid receptors, epidermal growth factor receptor
(EGFR), glial-derived neurotrophic factor (GDNF), and
nerve growth factor (NGF) could explain how vitamin D
exerts its analgesic activity at the stage of dorsal root
ganglion (DRG) neurons.18,19
In the figure 1 explained the role of calcitriol in the nervous
system, specifically in the nerve cell myelination
and differentiation. Calcitriol controls and play role in the

peripheral nervous system through a number of
mechanisms, including the Renin Angiotensin System,
Klotho, Sonic hedgehog (Shh), Wnt signaling pathway as
well as the probable role of progesterone in stimulating
calcitriol's differentiating impacts.20
Previous in vivo and in vitro research study on pain models
revealed possible relations. Such research might point to
vitamin D's potential for treating chronic pain, both alone
or in conjunction with conventional analgesics. 21 Vitamin D
improves diabetic neuropathic pain through a variety of
mechanisms: impacting some inflammatory pathways
linked to the evolution and perseverance of chronic
pain, decrease neutrophil function, inhibits nitric oxide
synthase synthesis, affects prostaglandin action, rises
neurotrophin
synthesis,
and
modulates
brain
neurotransmitters.19,21 Further trials with larger study
subjects are needed to confirm the beneficial effects of
vitamin D. Vitamin D showed promising effects in
neuropathy and pain in the clinical studies.

Conclusion
To summarize, vitamin D has a successful potential role in
the treatment of diabetic neuropathic pain, but further
research with more reliable approaches is necessary to
assess the optimum dose, treatment method, and period.
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