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Vitamin D as an Analgesic
for Patients With Type 2 Diabetes
and Neuropathic Pain

T reatment of neuropathic pain is generally un-
satisfying for patients with type 2 diabetes melli-
tus,1 and patients with debilitating residual symp-

toms may be given nonspecific diagnoses such as “chronic
pain syndrome.” Although hypovitaminosis D is highly
prevalent in patients with type 2 diabetes,2 to our knowl-
edge, its impact on neuropathic pain has not been pre-
viously evaluated. Our objective was to evaluate the im-
pact of vitamin D repletion on neuropathic pain in patients
with type 2 diabetes and vitamin D insufficiency.

Methods. A total of 51 patients with type 2 diabetes with
typical neuropathic pain, including burning, tingling,
numbness, and throbbing sensations, and physical ex-
amination findings of reduced sensation to monofila-
ment, were included. Severity of pain was evaluated by
the short form of the McGill pain questionnaire (MPQ)
and a 5-cm visual analog self-report scale (VAS) (0, no
pain; 1, mild; 2, discomforting; 3, distressing; 4, hor-
rible; and 5, excruciating). Baseline characteristics are
summarized in the Table. Patients with myositis, con-
nective tissue disorders, inflammatory arthropathies, and
recent musculoskeletal trauma were excluded.

Serum 25-hydroxyvitamin D (25D) concentration was
measured by radioimmunoassay (Diasorin, Stillwater,
Minnesota) and intact parathyroid hormone (iPTH) con-
centration by automated immunoassay (Roche E170;
Roche Diagnositics, Mannheim, Germany).

Vitamin D–insufficient patients (serum 25D concen-
tration �24 ng/mL3 [to convert to nanomoles per liter,
multiply by 2.496]) were supplemented with cholecal-
ciferol (vitamin D3) tablets (mean dose, 2059 IU). Pa-
tients were reevaluated in 3 months with repeated
biochemistry tests and reevaluation of pain by the ques-
tionnaires used at baseline.

The data were analyzed using SPSS statistical soft-
ware (SPSS Inc, Chicago, Illinois). Main statistical analy-
sis was descriptive. Differences between groups were as-
sessed using analysis of variance for continuous variables.
Pearson correlation was used to assess associations be-
tween continuous variables. P� .05 was considered sta-
tistically significant.

Results. All patients were vitamin D insufficient, with mean
serum 25D concentration of 18 ng/mL (Table). The mean
VAS score for pain at baseline was 3.3 (“distressing”). Pain
scores for both the VAS (r2=0.10) and MPQ (r2=0.18) cor-
related negatively with serum 25D concentration but not
with serum iPTH concentration. Vitamin D repletion re-
sulted in a significant reduction in pain scores on both the
VAS and MPQ at −48.5% and −39.4%, respectively.

Comment. Severe vitamin D deficiency leads to osteo-
malacic myopathy, as characterized in a case series dem-
onstrating severe muscle weakness and pain in patients
with serum 25D concentrations lower than 12 ng/mL, with
prompt resolution of symptoms following vitamin D re-
placement.3 Vitamin D insufficiency (serum 25D con-
centration, 12-24 ng/mL), on the other hand, has not been
reported to cause significant pain in patients.

To our knowledge, this is the first prospective obser-
vational study addressing the impact of vitamin D reple-
tion on neuropathic pain in patients with type 2 diabe-
tes mellitus. The mean serum 25D concentration in our

Table. Characteristics, Biochemistry, and Pain Scores
at Baseline and 3 Months After Treatment

Variable Value

No. of subjects 51
Sex, No.

Female 37
Male 14

Age, ya 62 (13)
Weight, kga 79.7 (9.8)
BMIa 30.0 (2.3)
Serum 25D concentration at baseline, ng/mLa 18 (3)
Serum iPTH concentration at baseline, pg/mLa 32.2 (17.1)
VAS score for pain at baselinea 3.3 (0.7)
MPQ score at baselinea 32.1 (4.6)
Serum 25D concentration at 3 mo, ng/mLa 30 (5)
Serum iPTH concentration at 3 mo, pg/mLa 28.1 (10.0)
VAS score for pain at 3 moa 1.7 (0.8)
MPQ score at 3 moa 19.4 (7.4)
Change in serum 25D concentration, % �67.4b

Change in serum iPTH concentration, % −13.4
Change in VAS score, % −48.5b

Change in MPQ score, % −39.4b

Abbreviations: 25D, 25-hydroxyvitamin D; BMI, body mass index
(calculated as weight in kilograms divided by height in meters squared);
iPTH, intact parathyroid hormone; MPQ, McGill pain questionnaire; VAS,
5-cm visual analog self-report scales.

SI conversion factors: To convert 25D to nanomoles per liter, multiply by
2.496; to convert iPTH to nanograms per liter, multiply by 1.0.

aData are given as geometric mean (SD).
bP� .05.
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patients was higher than “osteomalacic myalgic pa-
tients” reported in the literature (18 ng/mL vs �12 ng/
mL). There is both in vitro4 and in vivo5 evidence that
vitamin D is a neurotrophic substance and modulates neu-
romuscular function and neuronal growth and differen-
tiation. Its role in diabetic neuropathic pain is uncer-
tain. Vitamin D insufficiency may potentiate diabetic nerve
damage and may impair nociceptor function, resulting
in pain at a threshold of serum 25D concentration higher
than that in the nondiabetic population.

While primary hyperparathyroidism has been asso-
ciated with nonspecific musculoskeletal symptoms,6 the
improvement of pain in our subjects following vitamin
D repletion could not be attributed to a decrease in para-
thyroid hormone level. There was no evidence of sec-
ondary hyperparathyroidism at baseline, and the de-
crease in parathyroid hormone level following vitamin
D repletion was not statistically significant, indicating that
the improvement in symptoms was independent of para-
thyroid status.

The definition of vitamin D sufficiency is an ongoing
debate in the literature. While vitamin D insufficiency
is generally defined as a serum 25D concentration of less
than 20 ng/mL,7 the optimal level of vitamin D most ben-
eficial to bone health is not known. From the point of
view of osteoporosis prevention, there is an argument in
aiming at a serum 25D concentration of above 24 ng/
mL, since bone resorption markers have been shown to
be significantly higher in individuals below this thresh-
old.8 The mean (SD) serum 25D concentration at 3 months
in our study was 30 (5) ng/mL, which correlated with
significant pain reduction. Achieving adequate serum 25D
concentration (�24 ng/mL) may not only help to pre-
vent osteoporosis in patients with type 2 diabetes but may
also relieve neuropathic pain.

Our study was neither blinded nor randomized, re-
sulting in the possibility of treatment bias. However, vi-
tamin D has definite proven benefit in the prevention of
osteoporosis, which is prevalent in the diabetic popula-
tion. Vitamin D has been increasingly recognized for its
pleiotropic effect, including improvement in glycemic con-
trol.9 It is also free of adverse effects. Because the treat-
ment of diabetic neuropathic pain is generally unsatis-
fying for patients and is associated with significant adverse
effects, we advocate a trial of vitamin D supplementa-
tion in vitamin D–insufficient patients with neuro-
pathic pain. It is unlikely to have any harmful effects and
may offer not only pain relief but also beneficial effects
on bone health and glycemic control.

In conclusion, vitamin D insufficiency is underrec-
ognized and may be a significant contributor to neuro-
pathic pain in type 2 diabetes. Vitamin D supplementa-
tion may be an effective “analgesic” in relieving
neuropathic pain.
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COMMENTS & OPINIONS

Persistent Staphylococcus aureus Bacteremia

A lthough the study by Hawkins et al1 provides
valuable new information regarding the epide-
miologic features of persistent Staphylococcus au-

reus bacteremia (pSAB), it leaves certain important ques-
tions unanswered and is potentially misleading regarding
others. First, the authors state that vancomycin drug lev-
els were “not determined” in their study, precluding com-
ment on the relationship between vancomycin levels and
outcomes, which, as noted by the authors,1 is an impor-
tant and currently controversial topic. It is hard to imag-
ine that vancomycin levels truly were not obtained for
their subjects as a part of routine clinical care. Presum-
ably, in their study, “not determined” means “not ex-
tracted during the medical record review.” This would
seem to be a significant omission but one that could be
readily remedied by a focused search of laboratory rec-
ords. Such an analysis might provide insights into whether
more aggressive vancomycin dosing can prevent pSAB
or the associated adverse clinical outcomes. Second, re-
garding clinical outcomes, the abstract emphasizes that
these were significantly worse among patients with pSAB,
yet the multivariable analysis found no independent as-
sociation of pSAB with crude mortality (the only out-
come for which multivariable analysis was reported). It
would be important to know whether the other out-
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