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ABSTRACT 
Objective: To study the outcome of oral vitamin D therapy on symptoms of PDP Nin T2DM patients 
Methods: This randomized double blind placebo controlled trial comprised 120 T2DMpatients with vitamin D deficiency and 
symptoms of PDPN on the basis of neuropathy symptoms score (NSS) and neuropathy disability score (NDS). Patients 
were randomly divided in to two groups. Patients in group A were given capsule vitamin D2, 00000IU/month over while patients 
in group B were given capsule placebo for a period of 03 months duration. The study outcomes of PDPN were assessed by 
NSS and NDS as primary endpoint while glycemic control and vitamin D level were secondary end point of study from baseline. 
Results: After 12 weeks therapy of vitamin D, significant improvements were recorded in primary end points NSS score (from 
5.9±2.0 to 4.7±1.5 ) vs placebo (6.5 ±2.0 to 6.4 ±3.2) with p-value (0.002) and NDS score (from  7.8±2.0 to 6.5± 2.5) vs placebo 
(7.7±1.8 to 7.9±2.5) with p-value (0.001). Similarly secondary endpoints were also improved significantly from baseline to end 
point after 12 weeks of vitamin D therapy vitamin D value ( from 25.8±14 to 44.5±12.5) vs placebo group ( from 28.5±14.5 
to30.0±15.5) with p-value (0.002),  HbA1c from 9.0±2.8 to 7.8±3.5) vs Placebo ( from 9.8±2.0 to 9.5±2.2) with p-value 0.001 
(table 2).  
Conclusion: Vitamin D therapy attenuates symptoms of PDPN in T2DM patients 
Keywords:  Vitamin D, T2DM, PDPN, HbA1c 

 

INTRODUCTION 
There is increase risk of developing painful diabeticperipheral 
neuropathy (PDPN) in T2DM patients. PDPN prevalence reaches 
up to 50% in T2DM. 1 The actual cause of PDPN is not well 
understood as numbers of factors are contributing to its initiation to 
progression.2 Most of the time symptoms of PDPN are associated 
with uncontrolled and long standing diabetes. The symptoms of 
PDPN are quite varies from patients to patients.  Common 
symptoms of PDPN are burning, aching and tingling sensation in 
lowers extremities. The symptoms of PDPN are usually 
troublesome at night. These worsening symptoms have negative 
impact on sleep, mood and quality of life.3 An integrated approach 
is required to prevent PDPN symptoms in T2DM patients in order 
to reduce its associated complications. 
Lifestyle modification usually comes first in the prevention of 
PDPN. Lifestyle modification includes appropriate glycemic 
control with regular walk, healthy eating, avoidance of alcohol 
and maintenance of ideal body weight. Lifestyle modification 
usually slows down the progression of PDPN. The 
pharmacological management of PDPN involves multiple drugs 
with varying results. The most commonly prescribed drugs for 
PDPN are tricylicanti depressants (TCA), selective serotonin 
reuptake inhibitors (SSRI), serotonin nor-epinephrine reuptake 
inhibitors (SNRI), anti convulsant, GABA analogs, topical 
agents, narcotic andnon narcotic analgesic. Some patients 
cannot tolerate these drugs and some drugs have notorious 
adverse effects. So management of PDPN is challenge for the 
medical specialist, consultant and family physician. 4-5 

The role of vitamin D in various diseases is already well-
established. Its adequate level in the body have a potential 
benefits in various diseases. Optimum level of vitamin D boosts 
immune system, fight against infections and maintain metabolic 
functions. Moreover vitamin D has potential role in various 
CNS, respiratory, endocrine and reproductive diseases. 6-7 
Various studies demonstrated that optimum level of vitamin D 
supplementation not only control blood sugar in T2DM patients 
but also prevent its associated micro and macrovascular 
complications. Vitamin D supplementation also prevents PDPN 
in T2DM patients in various studies.8-9Studies have shown that 
vitamin D deficiency predisposes to PDPN in diabetics as well 
as in non diabetics while vitamin D supplementation improves 

symptoms of neuropathic pain in both in diabetics as andnon 
diabetics. 10-12 

So the present study was conducted to evaluate the effects of 
vitamin D therapy on symptoms of PDPN in T2DM patients. 
 

MATERIALS & METHODS 
This multicentre double blind randomized placebo controlled 
trial was conducted at a government hospital as well as 02 
private clinical  set up of district Rahim Yar Khan over a period 
of 12 weeks from March to May 2021. A total of 420 T2DM 
patients were screened for vitamin D deficiency on the basis of 
clinical symptoms of vitamin D deficiency. Out of which 184 
T2DM patients were enrolled and 120 patients were 
randomized for treatment on the basis of inclusion and 
exclusion criteria. 
 An inclusion criteria was T2DM with inadequate glycemic 
control (HbA1c 7-11%) and documented vitamin D deficiency. 
The symptoms of PDPN were diagnosed on the basis of two 
important scores, i.eneuropathic symptomatic score (NSS) and 
neuropathic disability score (NDS). Pain location, intensity, nature 
and reliving and aggravating techniques were assessed by NSS. 
The score more than 5 was classified as neuropathy. On the other 
hand sensation regarding temperature, vibration, pin prick and 
reflexes were assessed by NDS and score more than 06 were 
characterized as neuropathy. A detailed history and clinical 
examination was undertaken about symptoms of PDPN such as 
burning, numbness and aching sensation in upper and lower limb. 
 An exclusion criterion was primary and secondary causes 
of PDPN such as nutritional, autoimmune, cancerous, 
inflammatory, AIDS and drugs related. Patients who were 
taking any drugs for PDPN were also excluded from study. 
Moreover patients with history of kidney dysfunction, liver disease 
and thyroid disorder were excluded from the study. Study approval 
was got from ethical committee of institutional board review of this 
institute. All participants gave informed consent before the start of 
clinical trial. 
 Patients were randomly divided in to two groups. The 
process of randomization was done by computed generated 
software by allocating odd and even number to each group. 
Patients in group A were taken capsule vitamin D capsule 2, 
00000IU/month while patients in group B were takencapsule 
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placebo for the 03 months duration. The capsule placebo look 
similar to vitamin D capsule in physical appearance but it contains 
cellulose as active principle. Researcher and patients were blinded 
to the treatment plan in both study groups. 
 The study outcomes of PDPN were assessed by NSS and 
NDS as primary endpoint while glycemic control and vitamin D 
level were secondary end point of study from baseline. 
 Blood sugar was analyzed by accu check glucometer 
(Rosch). Lipid profile was done by enzymatic end point method 
using standard kits (Randox). HbA1c level was analyzed through 
high performance liquid chromatography (HPLC) while serum level 
of 25-hydroxyvitamin D 25 (OHD) was analyzed by 
radioimmunoassay.  
 
Data Analysis: Statistical package for social sciences (SPSS-21) 
was used to analyze numeric data. The values of data were 
expressed as mean± standard deviation. The difference in 
comparison from start to end points within group was done by 
paired t-test while difference between groups was assessed by 
paired t-test and Whitney U-test as appropriate. A p-value <0.05 
were considered to be statistically significant. 
 

RESULTS 
The tolerability and safety profile of vitamin D was quite good and 
no major and minor adverse effects were reported in this clinical 
trial. All participants finished this clinical trial and no patients were 
dropped out from the study. These have shown in study flow chart 
(figure 1). The baseline demographic characteristics of both study 
groups have shown in (table 1) which did not show any significant 
statistical difference. However after 12 weeks therapy of vitamin D, 
Significant improvement was recorded in primary end points NSS 
score (from 5.9±2.0 to 4.7±1.5 ) vs placebo (6.5 ±2.0 to 6.4 ±3.2) 
with p-value (0.002) and NDS score (from 7.8±2.0 to 6.5± 2.5) vs 
placebo (7.7±1.8 to 7.9±2.5) with p-value (0.001). Similarly 
secondary endpoints were also improved significantly from 
baseline to end point after 12 weeks of vitamin D therapy vitamin D 
value ( from 25.8±14 to 44.5±12.5) vs placebo group ( from 
28.5±14.5 to30.0±15.5) with p-value (0.002),  HbA1c from 9.0±2.8 
to 7.8±3.5) vs Placebo ( from 9.8±2.0 to 9.5±2.2) with p-value 
0.001(table 2). 
 

 
Figure: 1 Flow chartof randomized placebo controlled trial 

 
Table-1: Baseline characteristicsof T2DM patients in both study groups (N=120)  

Baseline parameters Treatment Group A 
(n=60) 

Placebo Group 
B(n=60) 

P-value 

Age(years) 43±12 38±11 0.42 

Sex Male/Female  40/20 41/19 0.55 

Body weight(kg) 84±9.5 87±11.5 0.34 

BMI (Body Mass index 
kg/m2) 

28.5±3.5 29 ±2.5 0.65 

Systolic Blood 
Pressure(SBP) 

115±10.5 110±8.5 0.44 

Diastolic Blood 
Pressure(DBP) 

75± 8.5 82±6.5 0.72 

Blood sugar fasting(mg/dl) 160 ±17 170±20.2 0.012 

HbA1c 9.0±2.8 9.8±2.0 0.42 

Serum Cholesterol(mg/dl) 185±20,5 165±22.0 0.82 

Serum 
Triglycerides(mg/dl) 

175±20.5 190±22.4 0.43 

Serum low density 
lipoprotein LDL(mg/dl) 

130±10 125±13.5 0.33 

Serum high density 
lipoprotein HDL(mg/dl) 

45±4.0 44.5±3.5 0.66 

Duration of 
Diabetes(years) 

7.5±2.5 7.2±2.8 0.32 

t-test between two groups 
 

Table-2: Baseline and endpoint comparison of differences within and between groups  

Variables Treatment Group A (n=60) P value* Placebo Group B(n=60) P value* 
(within groups) 

P value+ 

(between groups) Baseline End Point Baseline  End Point 

HbA1c 9.0±2.8 7.8±3.5 0.001 9.8±2.0 9.5±2.2 0.33 0.001 

NSS 5.9±2.0 4.7±1.5 0.001 6.5 ±2.0 6.4±3.2 0.88 0.002 

NDS 7.8±2.0 6.5± 2.5 0.001 7.7±1.8 7.9±2.5 0.65 0.001 

25(OH)D, mmol/l 25.8±14 44.5±12.5 0.002 28.5±14.5 30±15.5 0.55 0.002 

NSS: Neuropathic symptomatic score, NDS: Neuropathic disability score 

 

DISCUSSION 
Vitamin D plays a vital role in regulation of bone mineral 
homeostasis. Its role in various diseases is already well 
established. Inadequate status of vitamin D has robust affiliation 
with T2DM as well as its related complications. Diabetes is called 
the disease of Asians and they are more prone to develop vitamin 
D deficiency. The symptoms of vitamin D deficiency are often 
exaggerated in T2DM patients. 13 This randomized trial showed 
that vitamin D therapy at a dose of 2, 00000 IU/ monthly not only 
improved its own level significantly but also improved symptoms of 
PDPN. 
 Studies have shown that PDPN has strong association with 
vitamin D deficiency in T2DM patients as well as in non diabetics. 
They concluded that vitamin D deficiency is an independent risk 
factor for diabetic peripheral neuropathy. 14-15 A study revealed that 
vitamin D therapy for 08 weeks duration augmented its level with 
significant improvement in symptoms of PDPN in T2DM patients 
similar to our study. There was significant improvement in NSS 
score similar to our study .However no significant improvement 

were recorded NCS and NDS score. Moreover we did not analyze 
nerve conduction study (NCS) in our study. 16 
 In our study two symptoms of PDPN (burning sensation, and 
pain) were significantly improved after 12 weeks vitamin D 
supplementation. The mechanism by which vitamin D 
supplementation attenuates pain includes induction of 
neurotransmitters and nerve growth factors (NGF). The pain 
threshold may also be increased due to anti-inflammatory and 
antioxidant properties of vitamin D.  Moreover vitamin D also 
reduces reactive oxygen species (ROS) products and expression 
of toll like receptors (2 & 4) that can contribute further in improving 
symptoms of PDPN. 17-19 
 A study conducted in Baqai Institute of diabetes and 
endocrinology by Basit et al 20 revealed that single intramuscular 
injection vitamin D at a dose of 6, 00000 IU over a period of 20 
weeks significantly reduced symptoms of painful diabetic 
neuropathy. They assessed diabetic neuropathy on the basis of 
Douleur Neuropathique 4 (DN4) score, total McGill pain score, and 
Short Form McGill Pain Questionnaire (SFMPQ) score while we 
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emphasize upon neuropathic symptomatic score (NSS) and 
neuropathic disability score (NDS). 
 Similarly in a systematic review of 4 studies comprising 374 
patients suggested that adequate level of vitamin D is necessary 
for prevention of symptoms of peripheral neuropathic pain.21 A 
study conducted in Chinese population revealed that vitamin D 
deficiency is a risk factor of diabetic peripheral neuropathy. Vitamin 
D levels are important prognostic biomarkers for assessment of 
PDPN in T2DM patients. 22. Similar type of study was conducted in 
Turkey yield identical results.23 
 A study pointed out that even with a topical application of 
vitamin D cream there was significant improvement in symptoms of 
PDPN and quality of life in T2DM patients.24 A clinical trial by 
Pinzon et al in Indonesia postulated that addition of oral vitamin D 
5000IU daily for a period of 08 weeks to standard treatment 
significantly improves mood and pain in patients with diabetic 
neuropathy.25 A study showed that vitamin D at a dose of 3, 00000 
IU over a period of 12 weeks significantly improved symptoms of 
peripheral neuropathic pain similar to our study. However in 
contrast to our study symptoms of neuropathic pain was assessed 
by Douleur Neuropathique 4 (DN4) questionnaires. 26. A study 
showed that high dose of vitamin D (40,000IU/week) for a period of 
24 significantly improved microcirculation, inflammatory status and 
symptoms of neuropathic pain in T2DM patients.27 Vitamin D 
supplementation not improve symptoms of PDNP in T2DM patients 
but also has a potential role in chronic low back pain syndrome 
and improve fibromyalgia in both diabetics as well as non 
diabetic.28-29 

 

CONCLUSION 
Vitamin D therapy attenuates symptoms of PDPN in T2DM 
patients 
Acknowledgement: We are thankful to laboratory staff of Sheikh 
Zayed Hospital for analyzing results 
Conflict of interest: None 
 

REFERENCES 
1. Tesfaye S, Selvarajah D. Advances in the epidemiology, 

pathogenesis and management of diabetic peripheral neuropathy. 
Diabetes Metab Res Rev. 2012; 28(S1):8-14. 

2. Schreiber AK, Nones CF, Reis RC, Chichorro JG, Cunha JM. 
Diabetic neuropathic pain: physiopathology and treatment. World J 
Diabetes. 2015;6(3):432-444. 

3. Tesfaye S, Boulton AJ, Dyck PJ, Freeman R, Horowitz M, Kempler P, 
Lauria G, Malik RA, Spallone V, Vinik A, Bernardi L. Diabetic 
neuropathies: update on definitions, diagnostic criteria, estimation of 
severity, and treatments. Diabetes care. 2010; 33(10):2285-93. 

4. Finnerup NB, Attal N, Haroutounian S, McNicol E, Baron R, Dworkin 
RH, Gilron I, Haanpää M, Hansson P, Jensen TS, Kamerman PR. 
Pharmacotherapy for neuropathic pain in adults: a systematic review 
and meta-analysis. Lancet Neurol. 2015; 14(2):162-73. 

5. Feldman EL, Nave KA, Jensen TS, Bennett DL. New horizons in 
diabetic neuropathy: mechanisms, bioenergetics, and pain. Neuron. 
2017; 93(6):1296-313. 

6. Pludowski P, Holick MF, Pilz S, Wagner CL, Hollis BW, Grant WB, 
Shoenfeld Y, Lerchbaum E. Vitamin D effects on musculo skeletal 
health, immunity, autoimmunity, cardiovascular disease, cancer, 
fertility, pregnancy, dementia and mortality- a review of recent 
evidence. Autoimmun Rev.2013; 12(10):976-989. 

7. Griz LH, Bandeira F, Gabbay MA, Dib SA, Carvalho EF. Vitamin D 
and diabetes mellitus: an update 2013. Arq Bras EndocrinolMetabol. 
2014; 58(1):1-8. 

8. Song Y, Wang L, Pittas AG, Del Gobbo LC, Zhang C, Manson JE, Hu 
FB. Blood 25-hydroxy vitamin D levels and incident type 2 diabetes. 
Diabetes Care. 2013; 36(5):1422-1428. 

9. Shen L, Zhaung QS, Ji HF. Assessment of vitamin D level in type 1 
and type 2 diabetes patients: results from meta-analysis. MolNutr 
Food Res. 2016; 60(5):10591067. 

10. Alamdari A, Mozafari R, Tafakhori A, Faghihi-Kashani S, Hafezi-
Nejad N, Sheikhbahaei S, Naderi N, Ebadi M, Esteghamati A. An 

inverse association between serum vitamin D levels with the 
presence and severity of impaired nerve conduction velocity and 
large fiber peripheral neuropathy in diabetic subjects. Neurol Sci. 
2015; 36(7):1121-6. 

11. Yong WC, Sanguankeo A, Upala S. Effect of vitamin D 
supplementation in chronic widespread pain: a systematic review and 
meta-analysis. J ClinRheumatol. 2017; 36(12):2825-33. 

12. Huang W, Shah S, Long Q, Crankshaw AK, Tangpricha V. 
Improvement of pain, sleep, and quality of life in chronic pain patients 
with vitamin D supplementation. Clin J Pain. 2013; 29(4):341-7. 

13. Arabi A, El Rassi R, Fuleihan GE. Hypovitaminosis D in developing 
countries—prevalence, risk factors and outcomes. Nat Rev 
Endocrinol. 2010;6(10):550. 

14. Lv WS, Zhao WJ, Gong SL, Fang DD, Wang B, Fu ZJ, Yan SL, Wang 
YG. Serum 25-hydroxyvitamin D levels and peripheral neuropathy in 
patients with type 2 diabetes: a systematic review and meta-analysis. 
J Endocrinol Invest. 2015; 38(5):513-8. 

15. Alam U, Petropoulos IN, Ponirakis G, Ferdousi M, Asghar O, 
Jeziorska M, Marshall A, Boulton AJ, Efron N, Malik RA. Vitamin D 
deficiency is associated with painful diabetic neuropathy. 
Diabetes/metabolism research and reviews. 2021;37(1):e3361.. 

16. Shehab D, Al-Jarallah K, Abdella N, Mojiminiyi OA, Al Mohamedy H. 
Prospective evaluation of the effect of short-term oral vitamin D 
supplementation on peripheral neuropathy in type 2 diabetes mellitus. 
Med PrincPract. 2015; 24(3):250-6. 

17. Alam U, Arul-Devah V, Javed S, Malik RA. Vitamin D and diabetic 
complications: true or false prophet?. Diabetes Therapy. 201; 7(1):11-
26.  

18. Yesil H, Sungur U, Akdeniz S, Gurer G, Yalcın B, Dundar U. 
Association between serum vitamin D levels and neuropathic pain in 
rheumatoid arthritis patients: A cross‐sectional study. Int J Rheum 
Dis. 2018; 21(2):431-9. 

19. Calton EK, Keane KN, Newsholme P, Soares MJ. The impact of 
vitamin D levels on inflammatory status: a systematic review of 
immune cell studies. PloS One. 2015; 10(11):e0141770. 

20. Basit A, Basit KA, Fawwad A, Shaheen F, Fatima N, Petropoulos IN, 
Alam U, Malik RA. Vitamin D for the treatment of painful diabetic 
neuropathy. BMJ Open Diabetes Research and Care. 
2016;4(1):e000148. 

21. Yammine K, Wehbe R, Assi C. A systematic review on the efficacy of 
vitamin D supplementation on diabetic peripheral neuropathy. Clinical 
Nutrition. 2020;39(10):2970-4. 

22. He R, Hu Y, Zeng H, Zhao J, Zhao J, Chai Y, Lu F, Liu F, Jia W. 
Vitamin D deficiency increases the risk of peripheral neuropathy in 
Chinese patients with type 2 diabetes. Diabetes Metab Res Rev. 
2017; 33(2). 

23. Celikbilek A, Gocmen AY, Tanik N, Borekci E, Adam M, Celikbilek M, 
Suher M, Delibas N. Decreased serum vitamin D levels are 
associated with diabetic peripheral neuropathy in a rural area of 
Turkey. ActaNeurologicaBelgica. 2015; 115(1):47-52. 

24. Valensi P, Le Devehat C, Richard JL, Farez C, Khodabandehlou T, 
Rosenbloom RA, LeFante C. A multicenter, double-blind, safety study 
of QR-333 for the treatment of symptomatic diabetic peripheral 
neuropathy: a preliminary report. J Diabetes Complications. 2005; 
19(5):247-53. 

25. Pinzon RT, Wijaya VO, Veronica V. The Benefits of Add-on Therapy 
of Vitamin D 5000 IU to the Vitamin D Levels and Symptoms in 
Diabetic Neuropathy Patients: A Randomized Clinical Trial. Journal of 
Pain Research. 2021;14:3865. 

26. Sari A, Altun ZA, Karaman CA, Kaya BB, Durmus B. Does vitamin D 
affect diabetic neuropathic pain and balance?. Journal of pain 
research. 2020;13:171.. 

27. Karonova T, Stepanova A, Bystrova A, Jude EB. High-dose vitamin D 
supplementation improves microcirculation and reduces inflammation 
in diabetic neuropathy patients. Nutrients. 2020 Sep;12(9):2518. 

28. Ghai B, Bansal D, Kanukula R, Gudala K, Sachdeva N, Dhatt SS, 
Kumar V. Vitamin D supplementation in patients with chronic low 
back pain: an open label, single arm clinical trial. Pain physician. 
2017 ;20(1):E99-105. 

29. Wepner F, Scheuer R, Schuetz-Wieser B, Machacek P, Pieler-Bruha 
E, Cross HS, Hahne J, Friedrich M. Effects of vitamin D on patients 
with fibromyalgia syndrome: a randomized placebo-controlled trial. 
PAIN®. 2014; 155(2):261-8. 

 

 


