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Abstract

Introduction: Uterine fibroids affect millions of women, and non-surgical management options are limited. Vitamin D,
with its potential role in cell growth requlation, may be a promising non-surgical option.

Objective: This study reviews human studies from 2018 to 2023 to assess how vitamin D affects uterine fibroids (UFs). It
aims to identify primary and secondary outcomes related to vitamin D’s impact on UFs and stresses the importance of a
core outcome set (COS) in fibroid research.

Methods: A comprehensive search of PubMed, MEDLINE, Google Scholar, and the Cochrane Library used specific keywords
related to vitamin D, uterine fibroids/myoma/leiomyoma, and primary and secondary outcomes. The literature search was
limited to English-language publications and studies published before October 30, 2023. The review follows the PRISMA
guidelines. Quality assessment was performed.

Results: Eight relevant studies with a total of 565 participants were included. In all studies, the primary outcome focused
on vitamin D’s effect on the volume/size of UFs. The most reported secondary outcomes included changes in vitamin D
levels, pelvic pain or pressure, fatigue and menstrual bleeding, quality of life, and fibroids. The results show that vitamin D
supplementation may have potential benefits for uterine fibroids, though the evidence remains inconclusive. While some
high-quality studies reported reductions in fibroid size, others did not observe significant impacts. However, several studies
have shown improvements in secondary outcomes, such as pain and quality of life.

Conclusion: The mixed results highlight the need for more rigorous, standardized research using a core outcome set (COS).
Future well-designed RCTs are necessary to provide definitive answers on the effectiveness of vitamin D supplementation

for managing UFs.

Introduction

Uterine fibroids (UFs), also known as leiomyomas,
represent the most prevalent benign tumors affecting
the female reproductive system, with an estimated
prevalence of 70-80% among women by the age of 50
(Alkhrait et al., 2023). These tumors can give rise to
a range of debilitating symptoms, including heavy
menstrual bleeding, pelvic pain and discomfort, and,
in some cases, even impaired fertility (Alkhrait et al.,
2023). Notably, the global burden of UFs appears to
be on the rise, with women of African descent dis-
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proportionately affected by this condition (Sutton et
al., 2021). The substantial healthcare costs associated
with UFs are well-documented, with annual expen-
ditures in the United States alone estimated at $34.4
billion and significant indirect societal costs (Alkhrait
et al., 2023).

Emerging epidemiological evidence has reported a
significant association between vitamin D deficiency
and the presence of UFs (Vergara et al., 2021). Fur-
thermore, in vitro studies have shown that vitamin D
can effectively inhibit UF growth by targeting critical
pathways regulating cellular processes such as prolif-
eration, extracellular matrix remodeling, DNA repair,
signaling, and programmed cell death (Vergara et
al., 2021). Building on this insight, a recent review
by Ciebiera et al. (2020) has proposed preliminary
clinical guidance regarding the measurement of 25-
hydroxyvitamin D levels in women with UFs or at
high risk, suggesting that achieving sufficient vita-
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Figure 1: PRISMA flow diagram.

min D status may be of potential importance in the
management of this common gynecological condi-
tion. These findings underscore the clinical relevance
of assessing vitamin D levels in the context of UFs
and warrant further investigation into the therapeutic
utility of vitamin D supplementation.

Given the substantial impact of UFs and the limi-
tations of current treatment options, exploring alter-
native therapies such as vitamin D supplementation,
which may offer a noninvasive and safe approach to
managing this prevalent condition, is crucial. This
systematic review aims to comprehensively evalu-
ate the current evidence of the impact of vitamin
D supplementation on uterine fibroids. This review
will investigate the primary and secondary outcomes
reported in existing studies to assess the potential
benefits of vitamin D in managing this prevalent
condition.

Materials and Methods

A comprehensive search was conducted across elec-
tronic databases, including PubMed, MEDLINE,
Google Scholar, and the Cochrane Library (see Figure
1 for the PRISMA flow diagram). The search strategy
utilized keywords related to vitamin D, uterine fi-
broids (including synonyms like myoma and leiomy-
oma), randomized controlled trials (RCTs), controlled
clinical trials (CCTs), pilot studies, primary outcomes,
and secondary outcomes. The search was limited to
English-language publications between 2018 and Oc-
tober 30, 2023, to ensure that recent findings were
captured.

Studies were included if they investigated the ef-
fects of vitamin D supplementation on uterine fi-
broids in human participants. The review included
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studies with controlled designs, encompassing RCTs,
CCTs, and pilot studies within these categories (Table
3). Studies were required to report primary or sec-
ondary outcomes relevant to uterine fibroids, such as
changes in fibroid size/volume, bleeding symptom:s,
or pain.

Articles identified through the initial search were
imported into the Rayyan systematic review software
to eliminate duplicate records (Ouzani et al., 2016).
Titles and abstracts were screened based on the es-
tablished inclusion and exclusion criteria. For poten-
tially relevant studies, full-text articles were retrieved
for further evaluation

Appropriate tools were employed to assess the risk
of bias in the included studies. For studies with a
randomized controlled design (RCTs), the Cochrane
risk-of-bias tool for randomized trials (RoB 2) (Table
1) was used (Sterne et al., 2019. For non-randomized
studies (CCTs and pilot studies), the ROBINS-I tool
was employed (Table 2) (Sterne et al., 2016).

Results

An initial search yielded 395 records, subsequently
consolidated into 387 distinct articles after remov-
ing duplicates. A comprehensive screening process
based on titles and abstracts led to the selection of
16 articles for full-text review. Ultimately, eight stud-
ies met the inclusion criteria and were incorporated
into this review. The methodological landscape of
the included studies was diverse, encompassing two
RCTs with a low risk of bias, as assessed by the
Cochrane tool, and six CCTs, including three pilot
studies, which were classified as having a moderate
risk of bias (Tables 1 & 2).
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Authors/ Year D1 D2 D3

Hajhashemi et al, 2019)

Arjeh et al, (2020)

D4 D5 Owerall

Sterne, |, A €, Savovic, |, Page, M. |, Elbers, B. G, Blencowe, N, 8, Bourron, 1, .. Higgins, | P. T. (2019). RoB 2: A revised tool for assessing risk of bias in

randomized trials. BM], 366, 14898,
Domain 1: Risk of bias atising from the randomization process (D1)

Domain 2: Risk of bias due to deviations from the intended interventons (D2)

Domain 3 Risk of bias due to missing ourcome dara {D3)
Domain 4: Risk of bias in the measurement of the outcome (D4)
Domain 3: Risk of bias in the selection of the reported result (D5)

Table 1: The risk of bias domains assessment using Version 2 of the Cochrane risk-of-bias tool for randomized trials (RoB 2).

Classification

Ineended Meassurement of

Authors! Year Confounding Selection bias o Tt er b i Missang dam S Reported results Overall
Ness, 5., & Sabhw, | (2120} Moderae Moderat=

Tabrizian et o, (2021) Modetaie Moderate

Miriello eval, 2021) Moderare Moderare

Porcaso G, & Angeloazt P, (2021) Maoderate Moderate

Porcasn et al, (20200 Moderate Moderan:

Orive et al, @023 Maoderare Moderaie

Srerne, J. A O, Hernan, M. A, Reeves, B, €, Savorvic, |, Berkman, N D, Viewmanathan, M., - Higmins, 1. P.OT, (@006), ROBINS-I: A tool for sssessing risk of hias in non-randomized sudies of

interventions. BM], 353, 14919, doil L1136/ bmj 4119

Table 2: The risk of bias in non-randomized studies - of interventions (ROBINS-I) assessment.

A total of 565 participants from multiple controlled
clinical trials were included in this analysis. Study
sample sizes ranged from 20 to 137 participants, with
most trials enrolling between 30 and 137 individu-
als. Mean participant age across studies varied from
31.26 to 45.0 years. Baseline 25-hydroxyvitamin D
(25(OH)D) levels were consistently low across studies,
ranging from 12.2 to 24.8 ng/mL. Uterine fibroid (UF)
characteristics at baseline also demonstrated variabil-
ity, with the most extensive diameter measurements
from 10 mm to 60.31 mm and volume from 8.2 to
67.07 cm? (Tables 3, 4, 5).

Vitamin D supplementation regimens varied
widely across studies. Doses ranged from 50,000
IU every two weeks for ten weeks to 60,000 IU once
weekly for twelve weeks, followed by a maintenance
dose of 2,000 IU weekly for a year. Some trials incor-
porated additional supplements, such as epigallocat-
echin gallate (EGCG) and vitamin B6, in conjunction
with vitamin D supplementation. Control groups
received either a placebo or no intervention. The
primary outcome measure across all studies was the
change in uterine fibroid size, assessed by either di-
ameter or volume. Secondary outcomes commonly
evaluated included serum 25(OH)D levels, parathy-
roid hormone, and calcium concentrations, symp-
toms associated with uterine fibroids (e.g., heavy
menstrual bleeding, pelvic pain, quality of life), and
other laboratory markers such as liver enzymes and
creatinine (Table 3, 4, 5).

The primary outcome, a change in fibroid size,
yielded mixed results. Hajhasshemi et al. (2019) and
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Miriello et al. (2021), two RCTs with a low risk of
bias, reported significant reductions in fibroid size
with vitamin D supplementation compared to the
control group (p < 0.05). However, CCT studies by
Arjeh et al. (2020) and Tabrizian et al. (2021) did
not observe a statistically significant difference in
fibroid size between groups (p > 0.05). Interestingly,
Xess and Sahu (2020) found no substantial change in
fibroid size in the intervention group, but the control
group showed a significant increase (p < 0.001).

Discussion

This systematic review encompassed eight studies
investigating the potential efficacy of vitamin D sup-
plementation in managing uterine fibroids. The study
included two RCTs and six CCTs. (Figure 3). While
the studies explored the potential of vitamin D for
fibroids, the evidence regarding its impact remains
inconclusive.

The primary outcome, a change in fibroid size,
yielded mixed results. This discrepancy in the pri-
mary outcome results could be attributed to several
factors. Firstly, the study designs may have played
a role. With their rigorous methodology and ran-
domization, the RCTs could be better controlled for
potential confounding factors compared to the CCTs.
Additionally, the sample sizes of the RCTs were rela-
tively small, which could limit the generalizability of
their findings.

Secondly, the baseline characteristics of the study
populations may have influenced the outcomes. The
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Table 3: Study details and primary and secondary outcome characteristics.
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Authors /Year of publication

Primary outcome results for
study group

Primary outcome results for
control group

Hajhashemi et al., (2019)

Arjeh et al, (2020)

Tabrizian et al., (2021)

Xess, S, & Sahuy, ]. (2020)

Miriello et al,, (2021)

Porcaro G, & Angelozzi P,
(2021)

Porcaro et al., (2020)

Orive et al., (2023)

UF size (mm), before
59.73+13.51, after Tx 52.58+13.72,
p-value <(.001

The largest UF volume at
baseline and after Tx: 22.88+ 572
vs. 2216 + 6.18, p-value 0.085

The UF size (deficiency group):
a 24% reduction in size,
(p=0.664)

UFs volume, cm3, before Tx, 8.2
(27-305) and after Tx 82 (2.1-
28.5), p-value 0.63

UFs diameter(mm) 20 (17.3-38.8)
vs. 20 (15.8-35.8), p-value 0,63

UFs? total volume significantly
decreased by 37.9% in the (from
a mean value of 20,55 em® to 12,65
cm?’, p-value <0.001)

UFs size (from 10.73 + 552 cm3
at baseline to 7.98 + 4.00 cm3
after Tx; p < 0.0001)

Mean n® UFs: 1.55 + 0.74 vs. 1.55
+ 074

Significant reduction in UF
volume (from 10.84 * 1.16 cm3 at
baseline to 8.04 * 0.85 cm3
(reduction in the volume of
myomas (by 34.7%)) after Tx, p <

0.0001)
UF size: a slight decrease in UFs

size (:5.84+2.14 %, p =0.15)

UF size (mm), before Tx
60.31%11.3, after 61.11£11.16, p-
value 0.375

The largest UF volume at
baseline and after Tx: 2251 + 531
vs. 25.05 + 6.25, p-value 0.001

The UF size (insufficiency
group): a 3.8% decrease in size
after intervention, (p=0.148)

UFs volume, cm3, before Tx,
8.2 (42-21.4), after Tx 11.4 (5.5-
22.3), p-value < 0001

UFs diameter (mm) 25 (20-34.5) vs.
28 (22-35) p =value <0001

UFs’ total volume increased by
5.5%, from 2131 + 1.91,t0 225 +
211 em?, p — value 0.83

UFs size (from 10.21 = 5.83 em3
at baseline to 10.62 + 628 cm3 at
the end of the study; p= 0.8076
Mean n® Ufs: 1.29 + (.64 vs. 1.33
+ 0.80

The volume significantly
fluctuated from 10.17 £ 1.43 cm3
at TO, to 10.94 £ 1.50 cm3, (an
increase in tumor size by (6.9%))
after 4 month-period observation

o < 0.001)
UF size: a significant increase in

UFs size (17.3 +14.31%,
p = 0.0005)

Note: Values are presented as mean % standard deviation.
Abbreviations: (UF/UFs: Uterine fibroid/s, Tx: Treatment, 25(OH)D: 25-hydroxyvitamin D3, Hb:

Hemoglobin, AST: Aspartate transaminase, ALT: Alanine transaminase).

Table 4: Summary of primary outcomes by groups.
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Authors /Year of publication

Secondary outcome results for
study group

Secondary outcome results for
the control group

Hajhashemi ct al,, (2019)

Arjeh et al,, (2020)

Tabrizian etal., (2021)

Xess, S, & Sahu, ]. (2020)

Miriello etal, (2021)

25-hydroxyvitamin D3 levels
{(ng/ml), before Tx 16.82+2.22,
after 36.08+2.83, p-value <0.001

Vitamin D level (ng/mL): baseline
10.98 = 2.01, after Tx 30.59 £ 446

Parat‘hyrnid hormone level
{ng/1), bascline 45.91 + 1041, vs.
43.68 £ 11.65 after Tx

Calcium level (mg/dL), baseline
8.02 + 1.01, vs. 792 £ 1.11 after
Tx

Vitamin D level, (ng/ mL) baseline
{deficiency group): 122+3.8 vs.
327+10.2 after Tx

Vitamin D level (ng/ml): before
Tx 19.9210 vs. after Tx,,
30.7£10.5, p- value <0.001
“Progression to extensive
disease™ or a significant
wotsening of fibroids telated
symptoms: 5.0% got pregnant,
11.6% underwent medical ar

surgical Tx

Myoma’s vascularization:
adecrease of the peripherical
vascularizadon in the 7.7% of
treated patients (36.3% pre-Tx vs.
28.6% after Tx)

The number of myomas did not
change

Pelvic pain: visual analogue scale
(VAS) scale median value was 4
before Tx and 2 after Tx (p-value:
0.03)

Heavy menstrual bleeding: (56%
of patdents) vs (41%) p- value 0,09

Women’s health and quality of

life: a mean score pre-Tx of 61.86
vs. 80,77 post-Tx (p-value <0.001)
{by Short Form Health Survey 36

(SE-36))

25-hydroxyvitamin D3 levels
(ng/ml), before Tx 16.77+2.32,
after 16251224, p-value (1315

Vitamin D level (ng/mL): from
11.01% 1.99, to 15.68 = 545

Parathyrt)id hormane level
(ng/L), baseline 4491+ 11.11 vs.
43.68 = 11.65

Calcium level (mg/dL), baseline
8.34 £ 091, vs. 801 £ 143

Vitamin D level, (ng/mL) baseline
(insufficiency group) 24.8+2.8 vs.
37.6%10.0, after Tx

Vitamin D level (ng/ml): baseline
level 214284 vs. After 23.1%7.6, p-
value 0.38

“Progression w extensive
disease™ or a significant
wotsening of fibroids relared
symptoms: 8% got pregnant, 34%
underwent medical or surgical

Myoma's vascularizadon: an
increase of 5.5% (38.8% pre-Tx
vs. 41.1% after Tx)

The number of myomas did not

change

Pelvic pain: visual analogue scale
(VAS) a value of 4 both at
baseline and after Tx

Heavy menstrual bleeding: (50%
of patients) vs (48.1%) p-value 0.9

Women's health and quality of
life: a mean scote pte-Tx of 59.45
T 8.98 vs. 67.41 * 9.11 after Tx, p-
value 0.21

Table 5: Summary of secondary outcomes by groups.
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Porcaro G., & Angelozzi P,
(2021)

Potcaro et al, (2020}

Orive et al,, (2023)

Bleeding: normal bleeding was
restored in 82% of patients
Fangue: only 13% of women
reported fadgue

Pelvic pain: only one patent
experienced the symptom

Anemia: (45% had anemia at the
end of the study), MeanHb levels
{from 11.06 * 0.70 g/dL at
baseline to 1143 + 048 g/dL at 4
months; p < 0.05)

Blood pressure: No significant

changes

The number of myomas did not

Chﬂ.ﬂgt

Quality of life showed an
increase (31, median value) using
TiKert format

Severity of symptoms shawed
reduction (-7, median value), by
LiKert format

Bleeding patterns, 33.3% had
normal bleeding, 0% had heavy
bleeding, and 66.7% had medium
b]c:d.iﬂg

Fatigue, 20% of patients
Pelvic pain, 6.7%

Serum levels of (25(OH)D):
(23.37 £37.29 vs. 37.02 + 6.35,

p=0001)

Serum calciune no signiﬁcmt

changes,

Serum AST, ALT, bilirubin: nn

significant changes,

Serum creatinine: no significant

changes

Bleeding: remained unchanged
Fatgue: 52% of patents

Pelvic pain: gll padents who
repotted pelvic pain at baseline
continued to report it

Anemia Hb levels (from 11.06 +
091 g/dL ar baseline to 11.00 =
0.83 g/dL ar 4 months; p <
0.0001)

Blood pressure: No significant
changes

The number of myomas did not

change
Quality of life showed a slight

decrease (-1, median value) using
LiKert formar

Severity of symptoms showed no
variation (U, median value), by
LiKert format

Bleeding patterns, 20% had
normal bleeding, 40% had heavy
bleeding, and 40% had medium
bleeding
Fadgue, 53.3% of patents

Pelvic pain, 53.3%

Serum levels of 25(OH)D): not
repotted

Serum calcium: not tcport:cd,

Serum AST, ALT, bilirubin: not
reported.

Serum creatinine: not rcportcd

Note: Values are presented as mean + standard devianon
Abbreviations: (UF/UFs: Uterine fibroid/ s, Tx Treatment, 25(OH)D: 25-hydroxyvitamin D3, Hb;

Hemoglobin, AST: Aspartate transaminase, ALT: Alanine transaminase).

Table 5: (continued) Summary of secondary outcomes by groups.
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mean age of participants across the studies ranged
from 31.26 to 45.0 years. Older patients tend to have
lower estrogen levels, which could lead to smaller
fibroids, potentially masking the effects of vitamin
D supplementation. Furthermore, the geographical
origin of the study populations may have impacted
baseline vitamin D levels and the response to sup-
plementation, as regions with higher solar exposure
may have higher natural vitamin D levels.

Regarding secondary outcomes, several CCT stud-
ies reported improved pain, quality of life, and other
fibroid-related symptoms with vitamin D supplemen-
tation. Miriello et al. (2021) observed reductions in
pelvic pain (p = 0.03) and improvements in qual-
ity of life (p < 0.001). Porcaro et al. (2021, 2020)
also documented positive effects on bleeding, fatigue,
pelvic pain, and symptom severity. Notably, most
studies showed increased serum levels of 25(OH)D
in the intervention groups. The findings on the in-
conclusive nature of vitamin D supplementation for
fibroid size reduction align with some previous re-
views, such as Combs et al. (2023). This recent review
also highlights the potential of vitamin D based on
preclinical evidence suggesting its anti-proliferative
and anti-fibrotic effects on fibroid cells. However, dis-
crepancies exist regarding the impact on secondary
outcomes across studies. These variations might be
due to differences in study methodologies, dosage
regimens, and baseline vitamin D levels, as Amoah
et al. (2021) emphasized.

The mixed findings across studies highlight the
critical need for a standardized core outcome set in
future fibroid research, as emphasized by Tran et
al. (2020). Establishing a standardized set of essen-
tial outcomes consistently measured across studies
would significantly enhance the comparability and
generalizability of the findings. This approach would
enable researchers to build on existing knowledge
and offer more conclusive insights into the effec-
tiveness of vitamin D supplementation for uterine
fibroids. This systematic review’s strengths lie in
its comprehensiveness. Including both randomized
controlled trials (RCTs) and controlled clinical trials
(CCTs) allowed it to capture a broader spectrum of
research on vitamin D supplementation for uterine
fibroids. This approach offers a more holistic view
of the current evidence. This review’s limitations in-
clude the included studies’ inherent methodological
challenges and the potential for single-author bias.
Most of the included studies are controlled clinical
trials (CCTs), which are vulnerable to a moderate risk
of bias, especially regarding selection bias, missing
data, and outcome measurement. These factors can
impact the generalizability of their results.

Additionally, the studies exhibited heterogeneity,

Principles and Practice of Clinical Research (2024) 10; 3
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meaning they included diverse populations, em-
ployed varying interventions (dosage, duration), and
utilized different outcome measures. Two studies in-
cluded other supplements, making isolating vitamin
D’s specific impact on uterine fibroid size and related
outcomes difficult. This heterogeneity makes directly
comparing findings and drawing definitive conclu-
sions challenging. Furthermore, some studies did
not fully explore potential confounding factors, such
as lifestyle habits or co-existing medical conditions,
which could influence the observed associations be-
tween vitamin D and fibroids.

Conclusion

Vitamin D supplementation has shown potential ben-
efits for uterine fibroids in some studies, particularly
in reducing fibroid size and improving associated
symptoms. However, the evidence remains incon-
clusive due to the limited number of high-quality
studies and the inconsistent findings across different
study designs.

The limitations of the current research highlight
the need for more rigorous studies with standard-
ized methodologies. Future research should focus on
well-designed RCTs with standardized protocols, in-
cluding consistent vitamin D dosages and predefined
outcomes established through a COS. Implement-
ing a COS would ensure consistent reporting across
studies, allowing researchers to build upon exist-
ing knowledge and provide more definitive answers
regarding the effectiveness of vitamin D supplemen-
tation for uterine fibroids. Additionally, future re-
search should explore optimal dosage and treatment
duration, investigate the impact on specific fibroid
subtypes or symptoms, and consider potential con-
founding factors like lifestyle habits and co-existing
medical conditions. By addressing these limitations
and conducting more rigorous research, we can better
understand the true potential of vitamin D supple-
mentation for managing uterine fibroids.
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