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The Association Between Soft Tissue Sarcoma
and Vitamin D: Current Evidence

Soft tissue sarcomas represent a heterogeneous group of mesenchymal neoplasms that, while
rare, are often highly aggressive. Recent research has explored potential connections between
vitamin D and sarcoma development, progression, and treatment response. This report
examines the current evidence regarding the association between soft tissue sarcoma and
vitamin D.

Vitamin D Receptors in Soft Tissue Sarcoma

One of the most compelling pieces of evidence for a relationship between vitamin D and soft
tissue sarcoma is the presence of vitamin D receptors (VDRs) in sarcoma cells. Research has
demonstrated that VDRs exist in both benign and malignant cells of mesenchymal origin,
including various types of soft tissue sarcomall[21 131 The existence of these receptors
suggests that vitamin D may play a role in the biology of these tumors.

Laboratory studies have identified VDRs in multiple sarcoma cell lines, including
rhabdomyosarcoma, fibrosarcoma, synovial sarcoma, liposarcoma, and leiomyosarcomalll. This
widespread presence of VDRs across different sarcoma subtypes indicates a potential
mechanism through which vitamin D could influence these cancers.

Growth Inhibition Effects

When vitamin D binds to its receptor, it can trigger numerous cellular responses. Studies have
shown that 1,25-dihydroxyvitamin D3 (1,25(0H)2D3), the active metabolite of vitamin D, has
antiproliferative effects in cells of mesenchymal originﬁl. Research has demonstrated a
correlation between the level of VDR expression in sarcoma cells and the degree of growth
inhibition caused by 1,25(0H)2D3ML.

In one important study, researchers tested six soft-tissue sarcoma cell lines for their response to
vitamin D treatment. They found that cell lines with high VDR expression (such as HS729)
showed significant growth inhibition when treated with 1,25(0H)2D3, with reductions in growth
of up to 55% at the highest concentrations. In contrast, cell lines lacking VDR expression (such
as A204) showed no growth inhibition in response to vitamin D treatment. This suggests that
the antiproliferative effect of vitamin D on sarcoma cells is mediated through the VDR.

Vitamin D Status in Sarcoma Patients

Several studies have examined vitamin D levels in patients with sarcoma compared to those with
benign tumors or healthy individuals.



Prevalence of Vitamin D Deficiency

Research has found that vitamin D deficiency (defined as 25(0OH)D levels below 50 nmol/l) is
observed in approximately 28% of sarcoma patients, compared to 19% of patients with benign
soft tissue tumors 2 141131, Additionally, more patients with benign soft tissue tumors had
sufficient vitamin D levels than patients with sarcoma (48 % versus 24%)1 A8 This suggests a
potential association between lower vitamin D levels and sarcoma development, although
causality cannot be established from these observational findings.

Comparison with Healthy Population

When comparing sarcoma patients to the healthy population in the same geographic region
(Norway), researchers found that the 25(OH)D values were similar between sarcoma patients,
those with benign tumors, and healthy Norwegians (around 50-74 nmol/l)13l. However, the mean
serum 1,25(0OH)2D concentration appeared to be slightly lower in patients than in the healthy
population: approximately 90 pmol/l in the sarcoma group and 100 pmol/l in the benign tumor
group, compared to around 120 pmol/l in healthy individuals3l.

Mechanisms of Vitamin D Effects on Sarcoma

Several potential mechanisms may explain how vitamin D could influence sarcoma development
and progression.

Direct Cellular Effects

Vitamin D exerts direct effects on cancer cells through binding of 1,25(0OH)2D to the VDRLL,
These effects include:

1. Regulation of cell proliferation

2. Promotion of cell differentiation

3. Induction of apoptosis (programmed cell death)

4. Inhibition of angiogenesis

5. Reduction of invasiveness and metastatic potentialﬁllﬁuZl

Research has shown that the active hormonal form of vitamin D can directly regulate these
cellular processes in numerous tissues, including malighant tumors8l. These mechanisms could
contribute to vitamin D's potential anticancer effects in sarcoma.

Molecular Pathway Modulation

Recent studies have revealed more specific molecular mechanisms by which vitamin D might
affect sarcoma cells. In osteosarcoma (a bone sarcoma), vitamin D has been shown to inhibit
tumor growth by reprogramming nonsense-mediated RNA decay (NMD) and SNAI2-mediated
epithelial-to-mesenchymal transition (EMT) 81181 While this research focused on osteosarcoma
rather than soft tissue sarcoma, it provides insight into potential mechanisms that might be
relevant across sarcoma types.



Clinical Implications

The relationship between vitamin D and sarcoma has several potential clinical implications.

Prognostic Value

Some research suggests that vitamin D status might have prognostic value in cancer patients.
An increasing body of evidence indicates that vitamin D deficiency might increase the incidence
and mortality risk for many kinds of cancer12 [Z1 . This has prompted investigation into whether
vitamin D could serve as a useful biomarker to identify which sarcoma patients might respond
better to anti-cancer therapy 12,

Therapeutic Potential

The antiproliferative effects of vitamin D on sarcoma cells suggest a potential therapeutic role. In
laboratory studies, vitamin D treatment has shown significant growth inhibition in sarcoma cell
lines with high VDR expressionlll. Additionally, in a mouse xenograft metastasis model, a vitamin
D derivative (calcipotriol) inhibited osteosarcoma metastasis and tumor growthlﬁl. These
findings suggest that vitamin D or its derivatives might have therapeutic potential for certain
sarcoma patients.

Limitations and Research Gaps

Despite these promising findings, several limitations and research gaps exist in our
understanding of the relationship between vitamin D and soft tissue sarcoma.

One significant limitation is the lack of large-scale studies specifically focused on soft tissue
sarcoma and vitamin D. Due to the rarity of these cancers, most studies have relatively small
sample sizes3l. Additionally, much of the research has been conducted in laboratory settings
using cell lines, and the translation of these findings to human patients requires further
investigation.

Another limitation is that while associations between vitamin D status and sarcoma have been
observed, causality has not been established. It remains unclear whether low vitamin D levels
contribute to sarcoma development or progression, or whether they are a consequence of the
disease.

Conclusion

Current evidence suggests that there is an association between vitamin D and soft tissue
sarcoma. Vitamin D receptors are present in sarcoma cells, and vitamin D treatment can inhibit
the growth of sarcoma cell lines with high VDR expression. Additionally, patients with sarcoma
appear to have lower rates of vitamin D sufficiency compared to those with benign tumors.

The potential mechanisms by which vitamin D might influence sarcoma include direct effects on
cell proliferation, differentiation, and apoptosis, as well as modulation of specific molecular
pathways involved in tumor growth and metastasis.



While these findings are promising, more research is needed to fully understand the relationship
between vitamin D and soft tissue sarcoma, including larger clinical studies and investigations
into the potential therapeutic applications of vitamin D in sarcoma treatment. Higher vitamin D
intake or UV exposure may be needed to ensure that sarcoma patients achieve sufficient vitamin
D levels[2l[4] put the clinical benefits of such interventions require further study.
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