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Epigallocatechin gallate
in combination with Vitamin D3 and
Vitamin B6 as a promising alternative
in uterine fibroids management
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ABSTRACT — OBJECTIVE: Recent findings
showed the beneficial action of epigallocate-
chin gallate (EGCG) and vitamin D3 (Vit D3) in
the treatment of uterine fibroids (UF). There-
fore, we aimed at evaluating the efficacy of
the combined supplementation of EGCG with
vitamins (Vit) D3 and B6 on the reduction of
volume and blood loss related to UF.

PATIENTS AND METHODS: 19 women
(mean age 44.9 = 7.5), with at least one UF,
were treated for 4 months with one tablet
of 25 ug of Vit D3, 150 mg of EGCG and 5
mg of Vit B6, via oral route, twice a day.
Volume, number of UFs as well as blood loss
were evaluated.

RESULTS: All the patients experienced a
significant decrease in UF volume (16.2 =
2.7 cm? at baseline vs. 10.9 = 2.0 cm® at the
end of treatment; p < 0.0001) with an aver-
age reduction of 32.72%. In one patient, a
small UF (0.5 cm?) fully disappeared after 4
months of treatment. A significant reduction
in blood loss (63% heavy bleeding and 37%
normal bleeding at TO vs. 5% heavy and
95% normal bleeding at T1,; p < 0.0001) was
reported by patients at the end of the study.

CONCLUSIONS: Supplementation with EG-
CG, Vit D3, and Vit B6 reduced the size of UFs
and the abnormal heavy bleeding. Therefore,
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this novel combination could be an alterna-
tive approach to “wait and see” for UF reduc-
tion and the correlated symptoms.
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INTRODUCTION

Uterine fibroid (UF), also known as uterine leiomy-
oma or myoma, is the most common benign tumor
in pre-menopausal women. UF is an estrogens/pro-
gesterone dependent monoclonal tumor generated by
myometrial smooth muscle cells with an incidence of
over 50% in women aged between 35 and 45 years'.
Even whether 50% of the patients are asymptomat-
ic, UF symptoms can cause high discomfort and, in
some cases, require surgical approaches?. The broad
range of symptoms is acute and chronic pelvic pain,
constipation, pollakiuria, infertility, dyspareunia,
and iron-deficiency anemia due to abnormal heavy
bleeding during menstruation and intra-menstrual
cycle’. In addition to anemia, abundant blood loss
represents the symptom with the highest impact on
the quality of life (QoL) in women with UFs*, UF

L. Costabile, MD; e-mail: loredana.costabile@gmail.com

()OS This workis licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License |



https://creativecommons.org/licenses/by-nc-sa/4.0/

L. Costabile, M. Burratti, G. Biovi, R. Pajalich, V. Unfer

treatment should take into consideration location,
size, symptoms, patient’s age, and desire to main-
tain fertility’. The first approach is the medical treat-
ment with hormonal contraceptives, gonadotropins
releasing hormone analog (GnRHa), and selective
progesterone receptor modulators (SPRM) including
ulipristal acetate (UPA)'. In particular, UPA is the
only drug having a specific indication for the treat-
ment of UF and it is effective in reducing bleeding
and tumor size’®. On the other side, UPA showed
adverse estrogenic activity and important liver tox-
icity’. In reason of its side effects, UPA was with-
drawn from the market in September 2020 due to
severe side effects, including liver failure®®. Sur-
gery approaches include hysterectomy, myomecto-
my, magnetic resonance-guided focused ultrasound
surgery, and uterine artery embolization"*!%1,
Nowadays UFs recurrence rate ranges between
3% to 32%, depending on the technique, within 5
years. However, hysterectomy seems to be a defin-
itive remedy, showing no need of re-intervention'?.
Considering that malignant transformations of UFs
occur very rarely, the “wait and see” approach is
usually recommended to asymptomatic patients,
with follow-ups every 6/12 months. However, some
studies report UF growth in addition to manifesta-
tion of symptoms'*'5.

Recent evidence reports that vitamin D3 (Vit D3)
deficiency correlates with UF insurgence'®'®. Vit
D3 1is a fat-soluble steroid hormone, 80% of which
is synthesized by the skin after sun exposure. This
hormone is known for its role in the regulation of
intracellular calcium and in bone health'*?. Further-
more, Vit D3 deficiency showed a crucial role in the
development of different malignant tumors includ-
ing breast, prostate, lung, and colon cancer®’. Vit D3
also showed an inhibiting effect on proliferation and
the ability to induce apoptosis in leiomyoma cells
as well as in vivo model'®!*2"22, Likewise, epigal-
locatechin gallate (EGCG) showed a similar effect
on UFs, both in vitro and in vivo™®#?. EGCQG is the
most abundant green tea flavonol, commonly known
as catechins, which include 5 major subtypes: cat-
echin, epicatechin, gallocatechin, epigallocatechin,
and EGCG”.

In recent years, epidemiological and animal stud-
ies about EGCG emerged, demonstrating tumor pre-
vention and antitumoral activities exerted by this
molecule. These findings suggest a positive correla-
tion between green tea consumption and lower inci-
dence of gastric, ovarian, pancreatic, and colorectal
cancer*2%, The promotion of apoptosis and the inhi-
bition of cell growth was also reported in UF, both in
vitro and in vivo models'>*-%,

Therefore, this study aims to evaluate the effi-
ciency of EGCG in combination with Vit D3 and Vit
B6 in counteracting UF growth as well as blood loss
related to this pathology.
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PATIENTS AND METHODS

All patients involved in this observational study
were enrolled between June 2019 and April 2020.
All women gave their oral informed consent after
the explanation of the study purpose. The study
was conducted following the Ethical Principles of
the Helsinki Declaration and the national laws. Se-
lection of patients was in accordance with the fol-
lowing inclusion criteria: 18 years of age or older,
premenopausal stage, at least one UF > 2 cm? (in-
tramural, subserosal and/or submucosal) detected
by vaginal and abdominal ultrasound, normal to
abnormal heavy bleeding, and any medical pre-
scription other than regular observation. Pregnant
women or intended to become pregnant during the
following four months, on currently breastfeeding,
with severe anemia or medical morbidity, eligi-
ble to surgery, displaying elevated liver enzymes,
taking hormones (estrogen, progestin, oral contra-
ceptives) within the past 3 months, taking cortico-
steroids, taking food supplements having possible
hormonal effects, or using of SPRMs or GnRHa
within the past 6 months were excluded. Nineteen
women with one or more UFs were enrolled and
treated by oral route with one tablet of 25 ng of
vitamin D3, 150 mg of EGCG and 5 mg of vitamin
B6 (Delphys, Farmares S.r.l., Rome, Italy), twice a
day for 4 months.

The primary outcome of this study was the eval-
uation of the UF size reduction. The secondary out-
comes were UF number reduction, and blood loss
decrease in concomitance either with the presence
or absence of the menstrual cycle. The subjective
experience of bleeding was indicated as heavy or
normal, through a self-administered bleeding as-
sessment. The entire medical history was collected
from each patient at the baseline (T0). The data from
ultrasound sonography was collected at the TO and
after 4 months of treatment (T1) and analyzed in
compliance with privacy regulation. UF volume was
evaluated via ultrasound, recording height and width
measurements. Blood loss was self-assessed by the
patients at the 2 timepoints TO and T1.

STATISTICAL ANALYSIS

Statistical analysis was performed using unpaired
t-test (2018 GraphPad Software, La Jolla, CA, USA),
with the results expressed as mean =+ standard error
of the mean (SEM). The comparison between TO and
T1 was assessed by one-way ANOVA analysis for
repeated measures; values are indicated as mean +
SEM. Wilcoxon—Mann—Whitney test was used for
blood loss analyses; values are indicated as median,
25th, and 75th percentile. The level of statistical sig-
nificance was achieved with a p-value < 0.05.
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Table I. The baseline characteristics of patients (Treated with Vit
BMI, body mass index.

amin D + EGCG + Vitamin B6). Abbreviations: Uterine Fibroid (UF);

Parameters TO T1 p-value
Age (years) 449 (+/-1.5) 45.5 (+/-7.5) 0.9552
BMI (Kg/m?) 23.8 (+/- 2.4) 23.6 (+/- 2.3) 0.9524
UFs Number 35 34

Intramural UFs (%) 20 (57.1%) 19 (55.9%)

Subserosal UFs (%) 15 (42.9%) 15 (44.1%)

RESULTS

This study enrolled 19 women with at least one UF,
aged between 31 and 58 years and with an average
BMI of 23.8 (£2.4) Kg/m?. All the clinical character-
istics of the patients at baseline and at T1 are report-
ed in Table 1.

No adverse events or dropouts were reported
during the entire study period. The total number of
UF reported at the enrollment was 35, being 15 sub-
serosals and 20 intramurals (Tab. I). All the patients
experienced a significant reduction of UF volume
(16.2 £ 2.7 cm?® at TO vs. 109 £2.0 cm® at T1; p <
0.0001), with an average size reduction of 32.72%
(Figure 1). In one patient, a small fibroid (0.5 cm?)
completely disappeared at the end of treatment. No
difference in size reduction between the various UF
location was found.

Figure 2 reports the quantity of blood loss, ex-
pressed in percentage (%), between TO and T1. These
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data were collected via patients’ self-assessment. At
baseline, 37% of the patients showed normal bleeding
while 63% of them displayed heavy bleeding. After
the treatment, patients reported a significant reduction
in blood loss (p < 0.0001). Among them, abundant
blood loss was reported by 5% of the patients while
the remaining 95% showed normal bleeding.

DISCUSSION

The aim of this study was to evaluate the combina-
tion of Vit D3, EGCG, and Vit B6 as oral supple-
mentation for the treatment of UFs and related blood
loss symptomatology. Our results report a significant
reduction in UF volume (32.72%). Besides volume
reduction, the patients experienced a significant im-
provement in blood loss at the end of the treatment.
At baseline, patients showed 37% and 63% of nor-
mal and heavy bleeding, respectively, while, after 4
months of treatment, 95% of the patients reported
normal blood loss showing significant improvements
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Figure 1. UF volume (cm®) comparison between baseline and
after 4 months of treatment. The volume of UF is indicated
(mean = SEM) as cm?® at baseline (T0) and the end of the study
(T1), The black column represents the volume at baseline (16.2
+ 2.7 cm?®) and the light grey column represents the volume at
the end of treatment (10.9 + 2.0 cm®); TO vs. T1 p-value<0.001;
Abbreviations: UF, uterine fibroids; SEM, standard error of the
mean.

0%

Figure 2. Blood loss quantity defined as percentage (%) at
baseline (T0) and at the end of the study (T1); the black part of
the column represents the percentage of patients with heavy blood
loss while the light grey the percentage of patients with normal
bleeding; ***= p-value <0.001.



L. Costabile, M. Burratti, G. Biovi, R. Pajalich, V. Unfer

in one of the most problematic symptoms related to
UFs. The results from Porcaro et al'® perfectly match
ours. In their study, 30 women with UF were divid-
ed into 2 groups, 15 women undergoing our same
treatment (EGCG, Vit D, and Vit B6) showing a sig-
nificant reduction in UF volume after 4 months of
treatment with an average of 34.7%. Significant im-
provements in the general symptomatology as well
as in the QoL were also reported in treated patients
when compared to the controls'.

This pathology shows a very high incidence, affect-
ing up to 70% of women in reproductive age. Approx-
imately 50% of patients may display symptoms, that
can have an important impact on QoL?. Among all
the symptoms, heavy bleeding may represent the most
distressing because of its repercussions, such as ane-
mia, fatigue, anxiety, productivity reduction, and dis-
comfort. Women displaying UFs often report increased
usage of either tampons or pads, with more than 6
changes per day?. Most of these cases often require a
surgical approach. On the other hand, “wait and see” is
the approach commonly taken for asymptomatic UFs,
with follow-up every 6-12 months. This alternative is
often acceptable since UFs are characterized by a very
little chance of converting into a malignant tumor and
both surgical and medical treatments are not free from
risks and side effects. However, different studies report
UF growth after only four months of non-intervention'*
1 leading to the insurgence of correlated symptoms.
In this regard, the combination of EGCG, Vit D3, and
Vit B6 may represent a solution to the wait and see ap-
proach in asymptomatic women as in those patients
suffering from heavy bleeding.

The action of either EGCG or Vit D3 singular-
ly was investigated in patients with UF. Evidence
shows significant results in 4 months of treatment
with EGCG in women displaying UF, reporting a
reduction of 32.6% in (VDR) induction®. Other re-
sults suggest that vitamin D3 works as an inhibitor
of Wnt4/B-catenin and mammalian target of rapa-
mycin (mTOR) signaling pathways, which may play
major roles in fibroid pathogenesis*. Furthermore,
UFs cells secrete abundant extracellular matrix
(ECM), consisting mainly of collagen, fibronectin,
and proteoglycan® 3. One study demonstrated that
the activation of MMP-2 and MMP-9 is associated
with ECM deposition as well as fibrosis in the VDR
knockout mice model**. The group of Halder et al*®
discovered that Vit D3 inhibits expression and ac-
tivities of matrix metalloproteinase-2 and -9 in hu-
man uterine fibroid cells*. All these results highlight
an important activity of Vit D3 in inhibiting ECM
deposition and its remodeling.

Interestingly, Al-Hendy et al*! report that Estro-
gens can reduce the expression of VDR in HuLM
in a dose-dependent manner. On the contrary,
1,25(OH),D; increases VDR expression and reduces
estrogen receptor-alpha (ER-a), progesterone recep-
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tor A (PRA) and B (PRB) expression in the same
cellular model*!. EGCG showed similar antiprolifer-
ative and proapoptotic effects through the downreg-
ulation of PCNA, CDK4, and BCL-2'>23-%5, The same
effects were also observed in nude mouse model af-
ter the inoculation of HuLM cell, also reporting a
significant tumor size reduction®’.

The current medical approaches in the management
of UFs such as GnRHa and UPA are characterized by
acting on both size and symptomatology reduction.
This efficiency, at the same time, is accompanied by
several and severe side effects'. For these reasons, we
want to point out that in our study, as well as in the
study of Porcaro et al'®, no contraindication or side ef-
fects were reported in none of the treated patients.

CONCLUSIONS

EGCG in combination with Vit D3 and Vit B6 sig-
nificantly reduced the volume of UFs as well as
heavy bleeding symptoms in women with one or
more UFs. Therefore, supplementation with EGCG,
Vit D3, and Vit B6 could represent a valuable alter-
native to the wait and see approach to reduce UF
growth and symptomatology rise. Furthermore, this
combination may represent an optimal approach in
symptomatic patients ineligible for medical and/or
physical treatments. Further research with larger co-
horts of patients and randomized controlled group
are strongly suggested.
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