	Author (year)
	Type of Study
	Population Studied
	Intervention Group
	Control Group
	Measured Outcome
	Key Results

	Halder et al.
(2011)19
	Case-Control Study
	  HuLM cells
	HuLM cells treated with TGF-β3 with vitamin D3
	HuLM cells treated with TGF-β3 without vitamin D3
	To test the effect of vitamin D3 on TGF-β3-induced protein expression of collagen type 1 proteins, fibronectin and plasminogen activator inhibitor-1.
	TGF-β3 induced expression of fibronectin protein and type 1 collagen in HuLM cells. TGF-β3 also induced plasminogen activator inhibitor-1 protein expression. TGF-β3 induced Smad2 phosphorylation as well as Smad2 and Smad3 nuclear translocation in HuLM cells, whereas vitamin D significantly reduced all these TGF-β3 mediated effects

	Sharan et al.
(2011)20

	Cohort Study
	HuLM cell lineage
	HuLM cells were treated with vitamin D for 48 h and cell lysates analyzed by Western blot.
	----
	The levels of PCNA, BCL-2, BCL-w, CDK-1 and COMT proteins were analyzed by Western blot.
	Vitamin D inhibited the growth of HuLM cells compared to control cells. Vitamin D inhibited ERK activation and decreased BCL-2, BCL-w, CDK1 and PCNA expression. It demonstrated inhibitory effects of vitamin D on COMT expression and enzymatic activity. The silencing of endogenous COMT expression abolished vitamin D-mediated inhibition of HuLM cell proliferation.

	Halder et al.
(2012)21

	Case-Control Study
	Female rats with myoma, between 14-16 months.
	6 female rats with fibroids, treated with vitamin D using an infusion pump
	6 rats with myoma, treated with ethylene glycol
	Evaluate the antitumor and therapeutic effects of 1,25(OH)2 D3 on uterine fibroids.
	Treatment with 1,25(OH)2 D3 reduced leiomyoma size by suppressing genes related to cell growth and proliferation (Pcna, cyclin D1 [Ccnd1], Myc, Cdk1, Cdk2 and Cdk4), anti-apoptotic genes (Bcl2 and Bcl2l1 [Bcl-x]) and estrogen and progesterone receptors. Furthermore, immunohistochemistry revealed decreased expression of PCNA and MKI67 (a marker of proliferation) and increased expression of caspase 3 in leiomyomas of Eker rats treated with 1,25(OH)2 D3.

	Halder et al.
(2013)22
	Case-Control Study 
	Cell lines of 40 women aged 35-53 years undergoing hysterectomy for fibroids.
	Myoma cell lines were examined by Western blot analysis using anti-VDR and anti-b-actin antibodies.
	Standard uterine smooth muscle cell lines were examined by Western blot analysis using anti-VDR and anti-b-actin antibodies.
	Evaluate VDR expression levels in uterine fibroids compared to levels in adjacent normal myometrium.
	Fibroids express reduced levels of VDR compared to adjacent normal myometrium and 1,25(OH)2 D3 treatment can potentially reduce aberrant expression of ECM-associated proteins in HuLM cells

	Halder et al.
(2013)23

	Cohort Study
	Cell lines were obtained from an African-American woman who underwent laparoscopic hysterectomy to remove uterine fibroids surgically.
	Fibroids cell line.
	Standard Uterine Smooth Muscle Cell Lines
	To evaluate the expression of various matrix metalloproteinases (MMPs), metalloproteinase inhibitors (TIMP) 1 and 2 and the activities of MMP-2 and MMP-9 after treatment with 1,25(OH)2 D3.
	1,25(OH)2 D3 effectively reduced the expression and activities of MMP-2 and MMP-9 in cultured human uterine fibroid cells.

	Halder et al.
(2014)24
	Case-Control Study
	Tissue from female rats aged 5 - 6 weeks
	8 rats received 1.25 (OH)2 D3 administered by micro osmotic pumps, and the final group received treatment with Paricalcitol
	8 rats received 95% propylene glycol (PEG) and 5% ethyl alcohol (control)
	Evaluate the therapeutic action of Paricalcitol, a 1,25(OH)2 D3 analog against uterine fibroids
	It was found that Paricalcitol has the potential to reduce the proliferation of immortalized human uterine fibroid cells. The results suggest that Paricalcitol may be a potential candidate for an effective, safe, and non-invasive medical treatment option for uterine fibroids.

	Wise et al
(2014)25

	Cohort Study 
	Women between 21-69 years old
	2,232 premenopausal women with uterine fibroids confirmed by ultrasound or surgery during 1997–2011.
	2,432 premenopausal women never diagnosed with uterine myomatosis until 2011.
	To assess the incidence of fibroids in relation to polymorphisms in genes involved in vitamin D metabolism and skin pigmentation in premenopausal women.
	Three of the twelve polymorphisms were associated with fibroids at the nominal significance level: rs4944957 and rs12800438 next to DHCR7 and rs6058017 in ASIP. Two of the polymorphisms remained significantly associated with myoma (rs12800438 and rs6058017).


	Al-Hendy et al. (2015)26
	Case-Control Study
	Myoma cells and adjacent myometrium
	Myoma cells were treated with 1,25(OH)2 D3 and analyzed for expression and localization of receptors.
	Adjacent myometrium cells were treated with 1,25(OH)2 D3 and analyzed for receptor expression and location
	To study the role of 1,25(OH)2 D3 in the expression of estrogen receptor (ER)-α, progesterone receptor (PR)-A and PR-B, as well as members of the co-activator family of estrogen receptors (SRC) in fibroid cells.
	An inverse correlation was observed between estrogen receptor-α (ER-α), progesterone receptor-A (PR-A) and progesterone receptor-B (PR-B) and vitamin D expression (VDR) in fibroids. Treatment with 1,25(OH)2 D3 significantly decreased ER-α, PR-A and PR-B levels, as well as steroid receptor coactivators (SRCs) in human uterine leiomyoma cells (HuLM). In contrast, 11,25(OH)2 D3 self-induced its own VDR, which induced the VDR-retinoid X receptor-α complex in HuLM cells. Together, these results suggest that 1,25(OH)2 D3 antagonizes sex steroid hormone receptors on HuLM cells.

	Shirin Shahbazi
(2016)27
	Case-Control Study
	98 women
	45 women with uterine fibroids diagnosed by imaging and laboratory tests
	53 healthy women volunteer with no family history of myoma.
	To evaluate the distribution of the fok 1 polymorphism in Iranian patients with uterine fibroids.
	The results demonstrated a correlation between the VDR TT genotype and myoma. This study supports the increased risk of fibroids associated with VDR polymorphism

	Al-Hendy et.al.
(2016)28

	Cohort Study
	Women undergoing surgery (hysterectomy or myomectomy) to remove the fibroids.
	Myoma cells were treated with increasing doses of vitamin D for 48 hours
	HuLM cells were treated with increasing doses of vitamin D for 48 hours.
	To evaluate the role of vitamin D3 in modulating Wnt /-catenin and rapamycin (mTOR) signaling in myoma cells.

	Fibroids with Med12 somatic mutations showed up-regulation of Wnt4 and alpha-catenin compared to the adjacent myometrium. Vitamin D3 administration reduced Wnt4 and cat-catenin levels in HuLM and PUF cells, reduced mTOR signaling expression/activation in both cell types, increased DNA damage-induced gene expression 4 (an mTOR inhibitor) and tuberous sclerosis (TSC1/2) in a concentration-dependent manner in HuLM cells. There was also a reduction in the concentration of Wisp1 (Wnt 1-induced signaling protein 1) and flap endonuclease 1 protein in HuLM cells.

	Ciebiera et al.
(2016)9
	Cohort Study
	188
women
	105 women admitted for fibroid surgery.
	83 healthy women of similar age, with a normal uterus, free of fibroids.
	To evaluate the influence of 25(OH) vitamin D and serum TGF-3 concentrations, weight, and family history on the risk of developing uterine fibroids.
	The study found higher BMI, positive family history, and lower serum concentrations of vitamin D and TGF-β3 as risk factors for uterine fibroids.

	Ali
et al.
(2018)29

	Case-Control Study
	Women of reproductive age (22-55 years) undergoing hysterectomy or myomectomy for symptomatic fibroids
	Myoma cells were treated with 100nM vitamin D for 3 days
	Primary cells isolated from corresponding adjacent myometrium treated with vitamin D and ethanol vehicle added.
	To evaluate the role of vitamin D in fibroids, through the recovery of the damaged DNA repair system, in inhibiting the progression of the fibroid.
	Myoma cells accumulate unrepaired DSB concomitant with reduced expression of a vast network of DNA repair proteins. Vitamin D3/VDR is functionally linked to DNA damage and instability in uterine fibroid cells.

	Elhusseini H et al.
(2018)30

	Case-Control Study
	Female rats with fibroids, 4-6 weeks old.
	Female rats with a vitamin D deficient diet for 8 weeks.
	Female rats fed a regular diet containing 4 IU/g vitamin D for 8 weeks.
	To evaluate, in in vivo mice with a vitamin D-deficient diet, the effect of vitamin D deficiency on inflammation, genomic instability, and myometrium proliferation.
	Vitamin D deficiency was associated with increased expression of sex steroid receptors in the myometrium of fibroids, increased expression of genes related to proliferation, promotion of fibrosis and increased inflammation, and promotion of immunosuppression. Also, a diet deficient in vitamin D increased DNA damage in the myometrium.

	Liu F. et al.
(2018)31
	Case-Control Study
	Women who underwent hysterectomy or myomectomy for fibroids, aged 31 to 53 years 
	Uterine fibroid tissue
	Normal adjacent tissue
	To evaluate the expression of vitamin D receptor (VDR) and cyclooxygenase-2 (COX-2) in healthy fibroids and smooth muscle.
	VDR expression decreased, and COX-2 expression increased in fibroids compared to healthy uterine smooth muscle.

	Othman et al.
(2018)4
	Case-Control Study
	Women undergoing hysterectomy for symptomatic uterine fibroids, diagnosed through clinical and ultrasonographic examinations and confirmed postoperatively by histopathological diagnostic
	Uterine Fibroids Tissue
	Adjacent myometrium tissue and normal myometrium tissue.
	To evaluate the tissue concentration of 1,25 (OH)2 D3 and the expression level of the gene CYP27B1, which encodes 1-α hydroxylase (vitamin D activating enzyme). Moreover, to evaluate CYP24A1, which encodes 24-hydroxylase (a catabolic vitamin D  enzyme ) in fibroids, adjacent myometrium, and normal myometrium.
	Fibroids contain significantly lower concentration of 1.25 dihydroxyvitamin D3 than Myo-F. ULM, Myo-F and Myo-N express CYP27B1, which codes for 1-hydroxylase. Fibroids express a significantly higher level of CYP24A1 encoding 24-hydroxylase than Myo-N, indicating that 24-hydroxylase overexpression is a mechanism by which fibroids sustain a hypovitaminosis D state.

	Yilmaz G
et al
(2018)32

	Case-Control Study
	Women with or without uterine fibroids
	Peripheral blood samples from women with uterine fibroids (n = 27)
	Peripheral blood samples from healthy women (n = 33)
	Evaluate the association between the fok1 polymorphism and uterine fibroids.
	There was a statistically significant difference in the CC genotype frequency between the fibroid and control groups. The frequencies of the T allele in the fibroid group were significantly higher than in the control group.

	Corachan et al
(2019)33
	Case-Control Study
	Women between 35 and 52 years old submitted to myomectomy or hysterectomy due to symptomatic fibroids and with no previous hormonal treatment
	HULP cells treated with 100 nM vitamin D for 144 hours
	Untreated HULP cells
	Evaluate HULP cells treated with or without vitamin D to assess the effect on cell proliferation, cell cycle, Wnt/-catenin genes, Wnt-related proteins (protein matrix), and apoptosis.
	The fibroid tissues compared with adjacent myometrium showed higher proliferation and altered the Wnt / b-catenin pathway, while no differences were observed in apoptosis. 1,25(OH)2 D3 induced cell growth arrest and decreased proliferation in HULP cells. Furthermore, Vitamin D reduced the expression of the Wnt pathway in HULP cells at gene and protein levels. However, 1,25(OH)2 D3 did not induce apoptosis expression.

	Hajhashemi et al.
(2019)34
	Case-Control Study
	Women between 35 and 49 years old with fibroids and vitamin D deficiency
	Group treated (n = 35) with vitamin D 50,000 IU every 2 weeks for 10 weeks
	Control group (n = 34) received a placebo in the same color and shape.
	To evaluate the effect of vitamin D supplementation on fibroid size offered to women with vitamin D deficiency.
	After a 10-week intervention, 1,25(OH)2 D3 levels were significantly higher in the vitamin D receiving supplementation. The size of fibroids in the 1,25(OH)2 D3 group significantly decreased compared to the placebo group.



