D-chiro-inositol, Vitamin D, and
Epigallocatechin Gallate Avoid Surgery in
Females with Uterine Fibroids: Two Case Reports
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Abstract
Uterine fibroids (UF) represent the most common benign tumours in females of reproductive age, and
can negatively affect fertility. Patients with UFs need to reduce the tumour size with pharmacological
treatments or surgically remove the fibroid before using assisted reproductive technology (ART).
On the other hand, surgery implies long waiting times before ART to avoid the risk of rupture of
the uterus. Long waiting periods are often unacceptable for older individuals who want to undergo
ART procedures. Unfortunately, no specific and safe treatment for UFs is currently available. Here the
author reports two cases of patients with UFs and associated heavy menstrual bleeding who seek
pregnancy through ART. Both underwent a daily treatment with epigallocatechin gallate, vitamin D,
vitamin B6, and D-chiro-inositol for 3 months. The patients showed a volume reduction of 73.8% and
68.4%, respectively. This was associated with decreased blood loss (42.1% and 48.7%, respectively).
After 3 months from the end of the treatment, both patients underwent ART procedure without the
need for surgical intervention.

INTRODUCTION

constipation, and urinary incontinence. The
International Federation of Gynecology and
Obstetrics (FIGO) classified UFs based on their
location in the uterus: submucosal, pedunculate
submucosal, intramural, subserosal, and five
other intermediate categories. Submucosal UFs
negatively affect fertility as well as intramural
UFs when above 4 cm, even without cavity
distortion. On the other hand, subserosal UFs
have little or no effect on fertility.3

Uterine fibroids (UFs), also known as leiomyomas
or myomas, are gynaecological tumours typical
of reproductive age.1 They rarely appear before
menarche and usually regress after menopause.2
Symptoms are present in approximately 50% of
patients and mainly include heavy menstrual
bleeding, which could lead to anaemia in some
cases. Other symptoms depend on the volume
and position of the tumour and comprise Today, the management of fibroids in those
dyspareunia, pelvic pain associated with a wishing to conceive is primarily surgical.
feeling of pressure in the abdominal cavity, However, surgery may cause pelvic and
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intrauterine adhesions, damaging uterine
integrity. For this reason, waiting 6–12 months
post-surgery is generally suggested in view of
using assisted reproductive technology (ART).
Such delay may represent an obstacle for
elderly people approaching ART, decreasing
their chances to achieve and sustain pregnancy.
Hence, surgical removal of fibroids for infertility
must be undertaken only when there is
evidence to support the improvement in
pregnancy outcomes.4

D-chiro-inositol (DCI) is a cyclic polyalcohol
belonging to the inositol family. Inositols are
present in nine different stereoisomers, of
which myo-inositol (MI) is the main abundant
in nature, directly followed by DCI.15 Inositol is
the precursor of inositol triphosphate, which
acts as second messenger in all the pathways
involving G-protein-coupled receptors such
as insulin, follicular stimulating hormone, and
thyroid-stimulating hormone.16 MI and DCI result
effectively in the management of hormonal
and metabolic alteration of polycystic ovary
Pharmacological treatments are meant to syndrome thanks to their activity as insulin second
reduce the symptoms and the tumour size messengers.17 Despite their similar molecular
in preparation for surgery or, possibly, to shape, they play different roles even when
avoid the procedure altogether. They include involved in the same pathways. Indeed, these two
progestogens, androgens, aromatase inhibitors, molecules act as insulin second messengers: MI
oestrogen receptor antagonists, selective driving the intracellular glucose intake while DCI
progesterone
receptor
modulators,
and stimulates glycogen synthesis. For this reason,
gonadotropin-releasing hormone agonists.5 their ratio is specific and regulated for each
While many of these are used off-label, ulipristal organ and tissue.18 Recently, DCI showed efficacy
acetate is the only selective progesterone in downregulating, in a dose-dependent manner,
receptor modulator with a specific indication the mRNA expression of the aromatase enzyme
for the treatment of UFs.6 However, ulipristal in granulosa cells.19 This effect prompted the
acetate was withdrawn from the market in investigation of DCI applications in oestrogenSeptember 2020 because of severe side effects, dependent pathologies, including UFs.
including liver failure.6,7
Here the authours report two cases of females
Recently, vitamin D and epigallocatechin with UF treated with DCI, vitamin D, and
gallate (EGCG) have shown promising results EGCG, in order to define a novel and safe nonagainst UFs both in vitro and in vivo.8,9 pharmacological treatment to avoid surgery
Vitamin D deficiency has been correlated with before ART.
higher risk of UF development as well as with
higher UF volumes.10 Moreover, vitamin D has
CASE DESCRIPTION
shown efficacy in inhibiting UF growth and in
improving patients’ quality of life.9 EGCG is the Two females with UF, Case 1 and Case 2, were
most abundant and biologically active catechin recruited between March and September 2020
from green tea, accounting for at least 50% of and gave their oral informed consent after the
the total catechin content in green tea leaves.11 explanation of the study purpose. This study was
Several in vitro, in vivo, and clinical studies have conducted following the Ethical Principles of the
shown multiple EGCG anti-cancer activities, Helsinki Declaration and the national laws. Both
including anti-proliferative, pro-apoptotic, anti- patients were seeking pregnancy through ART.
angiogenic, and anti-invasive functions.12 EGCG
has shown the same activities on UFs, leading to The patients underwent a treatment consisting of
tumour volume reduction and an improvement 150 mg epigallocatechin gallate, 1,000 IU vitamin
D, 5 mg vitamin B6, and 50 mg DCI (Delphys®
in the quality of life.8
plus, Farmares Srl, Rome, Italy) once per day for 3
UFs originate from the uterine smooth muscle months. This dosage was chosen because of the
tissue (myometrium), and their growth depends previous clinical data of the study of Porcaro et
on oestrogen and progesterone.13,14 Worthy of al.,25 which obtained significant results in reducing
note, the aromatase enzyme is over-expressed UF volume and controlling symptoms in the
in UF tissue, allowing for autocrine production absence of side effects. Transvaginal 2D images of
of oestradiol that facilitates tumour growth.13
the uterus were obtained both in the mid‐sagittal
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and transverse planes by a single observer using
a Voluson™ E8 (GE Healthcare, Chicago, Illinois,
USA) and a 7.5 MHz transvaginal probe. The 3D
volumetric acquisitions were obtained for each
UF on the mid‐sagittal plane. Measurements of
the fibroid in mm (anterio‐posterior, longitudinal,
and transverse) were recorded in ViewPoint™
(GE Healthcare). The 3D data were reviewed
using SonoView Pro® (Medison Ltd., Seoul, South
Korea) and UF volumes were calculated using
virtual organ computed‐aided analysis (VOCAL).
The 3D volumetric measure was re-opened using
SonoView Pro software and the outline of the
UFs was traced manually using VOCAL, with
six steps of rotation, 30° apart. After manual
tracing, the VOCAL programme automatically
displayed the 3D reconstructed fibroid with its
volume. The patients were evaluated at baseline,
after 3 months of treatment (T1), and at followup, performed after a further 3 months without
any treatment (T2).

Case 1
A 38-year-old female seeking pregnancy was
referred to the authors' fertility centre. The
patient, with a BMI of 21.3 kg/m2, reported an
intense blood loss and transvaginal sonography
showed an intramural UF with a volume of 164.3
cm3. The UF led to uterine cavity distortion and
the patient was eligible for surgery in view of the
ART procedure. The patient reported an increase
in serum vitamin D content from baseline (16.3 ng/
dL) to the end of the treatment (24.1 ng/dL). The
vitamin D serum level did not report a relevant
variation at T2 (23.8 ng/dL). At baseline, the
patient answered a standard semi-quantitative
pictorial questionnaire for the evaluation of blood
loss,1 showing an estimated blood loss of 85 mL.
Although the heavy bleeding reduced red blood
cell (RBC) count, with a value of 3.8 millions/
mm3, the patient showed a normal haemoglobin
(Hb) level (12.61 g/dL). At T1, a 70.96% reduction
of UF volume was observed (47.7 cm3),
accompanied by a 42.1% reduction of bleeding
(50 mL). Despite the blood loss reduction, RBC
and Hb did not show notable improvement,
with respective values of 3.8 millions/mm3 and
12.80 g/dL. At T2, the patient underwent further
evaluation after 3 months without any treatment.
The results indicated a modest volume and
bleeding increase, compared to T1 (21.54% and
10.00%, respectively). Volume reduction and
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blood loss are reported in Figure 1 and Figure
2, respectively. On the other hand, the RBC
count increased to 12.81 g/dL, while the
haemoglobin remained unchanged (12.72 g/dL).
These results are reported in Table 1. After the
study period, the patient did not need surgical
intervention before ART.

Case Two
A 39 year-old female seeking pregnancy was
referred to the author’s fertility centre. The
patient, with a BMI of 23.4 kg/m2, reported an
intense blood loss and transvaginal sonography
showed an intramural UF with a volume of 77.9
cm3. The UF led to uterine cavity distortion and
the patient was eligible for surgery in view of the
ART procedure. The patient reported an increase
in serum vitamin D content from baseline (14.2
ng/dL) to the end of treatment (19.8 ng/dL). The
vitamin D serum level did not report a relevant
variation at T2 (20.1 ng/dL). At baseline, the
patients answered a standard semi-quantitative
pictorial questionnaire for the evaluation of
blood loss,1 showing an estimated blood loss of
92 mL. Although heavy bleeding reduced RBC
with a value of 3.25 millions/mm3, the patient
showed a normal haemoglobin level (11.1 g/dL).
At T1, a 65.98% reduction of UF volume was
observed (26.5 cm3), accompanied by a 47.8%
reduction of bleeding (48 mL). Despite the
blood loss reduction, RBC and Hb did not show
notable improvement, with respective values
of 3.75 millions/mm3 and 11.90 g/dL. At T2, the
patient underwent further evaluation after 3
months without any treatment. The results
indicated a modest bleeding increase despite
the absence of volume increase, compared to
T1 (18%). Volume reduction and blood loss are
reported in Figure 1 and Figure 2, respectively.
On the other hand, the RBC count increased
to 11.93 g/dL while the haemoglobin remained
unchanged (11.57 g/dL). The results are reported
in Table 1. After the study period, the patient did
not need surgical intervention before ART.

DISCUSSION
In these two cases, the combination of EGCG,
vitamin D, vitamin B6, and DCI avoided surgical
intervention before undergoing ART procedure.
In fact, at the end of the treatment, both patients
showed an important UF volume and bleeding
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reduction, and surgery was no longer necessary.
Although the period of treatment was insufficient
for restoring the RBC level, a normal erythrocyte
count was obtained on the second followup according to the erythropoietic capacity,
which requires 12–16 weeks. In previous studies,

vitamin D and EGCG, alone and in combination,
showed promising results in the management
of UFs.8 In the study of Ciavattini et al.,10 vitamin
D supplementation reduced the progression to
severe symptomatology and, thus, the need for
conventional surgical or medical therapy.

Table 1: Results of Case Studies 1 and 2.

Baseline

T1

T2

Volume (cm3)

164.3

47.7

60.8

Bleeding (mL)

85

50

55

Menstrual length (days)

6.0

5.5

5.5

Vitamin D serum level (ng/dL)

16.3

24.1

23.8

RBC (millions/mm3)

3.80

3.80

12.81

Hb (g/dL)

12.61

12.80

12.72

Volume (cm3)

77.9

26.5

26.5

Bleeding (mL)

92

48

57

Menstrual length (days)

7.0

5.0

5.0

Vitamin D serum level (ng/dL)

14.2

19.8

20.1

RBC (millions/mm3)

3.25

3.75

11.90

Hb (g/dL)

11.10

11.93

11.57

Case 1

Case 2

RBC: red blood cell; Hb: haemoglobin; T1: after 3 months of treatment; T2: follow-up performed after further 3
months without any treatment.
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Figure 1: Uterine fibroid volume (cm3) in Case 1 and Case 2 at baseline (T0), after the end of the treatment (T1), and
after 3 months of follow-up without any treatment (T2).

98

REPRODUCTIVE HEALTH • August 2021

EMJ

100
90

Menstrual bleeding (mL)

80
70
60
50
40
30
20
10
0
Case 1

Case 2
TO

T1

T2

Figure 2: Menstrual bleeding (mL) in Case 1 and Case 2 at baseline (T0), after the end of the treatment (T1), and
after 3 months of follow-up without any treatment (T2).

In particular, vitamin D showed significant
growth inhibition compared with the control,
which showed an increase in UF volume as well
as worsening of the symptomatology.10 Although
vitamin D did not lead to UF volume reduction in
the Ciavattini et al. research, recent studies report
that vitamin D can reduce UF size both in vitro
and in vivo via the suppression of cell growth and
proliferation-related genes.20,21

demonstrated in the nude mouse model after
the inoculation of the UF cell, with a significant
tumour size reduction.26
In the study of Porcaro et al.,24 the combination of
vitamin D and EGCG has been tested for the first
time in females diagnosed with UFs. The results
showed UF volume reduction and improvement
of the symptomatology.24

The use of aromatase inhibitors in the
management of UFs resulted in a significant
tumour volume and symptom reduction.28,29
However, a recent Cochrane review stated that
the evidence is insufficient to support the use
of aromatase inhibitor drugs in the treatment
of UFs30 because of the lack of studies and the
significant side effects. DCI, in combination
with MI in a 40:1 ratio, enhances the signal of
insulin17 in pathologies characterised by insulin
In recent years, EGCG also proved effective resistance, such as polycystic ovary syndrome,
in the treatment of UFs.8,23-26 Its activity has showing high efficacy and a good safety profile.
been demonstrated both in vitro and in Moreover, the effect of DCI in downregulating
19
opens to a broad
vivo,
showing
anti-proliferative
and aromatase expression
pro-apoptotic effects. Patients treated with oral spectrum of applications for different therapeutic
EGCG reported UF volume reduction as well as targets, including UFs. UF cells overexpress
the aromatase enzyme, producing oestradiol
improvement in symptomatology.
and sustaining their own proliferation.13,31 In this
EGCG, like vitamin D, showed anti-proliferative regard, this is the first report of the use of DCI
and pro-apoptotic pathways through the in the management of UF before using ART. The
downregulation of proliferating cell nuclear results suggest a high efficacy in reducing UF
antigen, cyclin-dependent kinase 4, and B-cell volume and menstrual bleeding, so that surgery
lymphoma 2.25-27 These effects were also was no longer necessary. The activity of DCI
In particular, vitamin D showed efficacy in
inhibiting proliferation in UF cell line (human
uterine
leiomyoma
cells)
through
the
downregulation of proliferating cell nuclear
antigen and cyclin-dependent kinase 1, a crucial
protein involved in cell cycle regulation. In the
same study, vitamin D demonstrated a proapoptotic effect by reducing the expression of
B-cell lymphoma 2.22
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on the aromatase might explain the important
volume reduction reported in both cases. It is
possible to speculate that vitamin D and EGCG
exert their anti-proliferative and pro-apoptotic
effects, enhanced by the activity of DCI.
The literature reports the correlation between
UFs and fertility.3 Submucosal, peduncular
submucosal, and intramural UFs facing the
internal uterine wall may deform the uterine
cavity and alter the endometrium. As a
consequence, gamete transport is impaired
and the ability for embryo implantation
reduced.3 Surgery should be considered in
infertile patients with fibroids before using
ART.32 However, surgery is associated with a
0.47% increased risk of uterine rupture in a
following pregnancy in the short-term,33 and ART

procedures should be postponed. In the cases
reported, treatment with DCI, vitamin D, and
EGCG avoided surgical procedures and the need
for a waiting period before ART. Randomised and
controlled clinical trials are required to support
these preliminary findings.

CONCLUSION
In conclusion, the combination of EGCG, vitamin
D, and DCI shows high efficacy in reducing UF
volume and, consequently, avoids the need for
surgery. Such an approach represents an effective
and safe alternative to other pharmacological
treatments to avoid the delay before undergoing
ART procedures but also for all those patients
eligible for surgical treatment.
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