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Abstract

OBJECTIVES: Triple-negative breast cancer (TNBC) is a distinct subtype of breast
cancer that has a poor prognosis due to the lack of effective therapeutic agents.
Since a significant proportion of human surgical samples of TNBC expressed
mRNA for the growth hormone (GH), growth hormone-releasing hormone
(GHRH), and gonadotropin-releasing hormone (GnRH) receptors, and the mito-
genic proliferative activity of GH, GHRH, and GnRH, have been identified as
effective therapeutic targets for somatostatin and its analogs and GnRH analogs,
Di Bella Method (DBM), a combination of hormonal analogs and vitamins, was
introduced to target and inhibit solid tumors. The present study aimed to improve
the prognosis of women with TNBC using DBM.

METHODS: This retrospective observational study was done on women with
TNBC who were diagnosed based on histology, nuclear grade, and immunohis-
tochemical testing for estrogen receptor, HER2/neu, and progesterone receptor.
Patients were either treated with standard oncology protocol, including chemo-
therapy and radiotherapy plus DBM, or with DBM alone. The DBM included
a daily combination of somatostatin, octreotide, melatonin, retinoids solubilized
in alpha tocopheryl acetate, dopaminergic agonists, bromocriptine, cabergoline,
aromatase inhibitors for anti-estrogen function, and low metronomic doses
of cyclophosphamide.

RESULTS: In this study, 35 patients were enrolled, and their survival was moni-
tored for 5 years during which they received DBM and standard chemotherapy/
radiotherapy protocol. These patients had a survival rate of 64% at 5 years, 76%
at 3 years, 87% at 2 years, and 100% after 1 year of therapy. On the other hand,
13 patients who received only DBM had a survival rate of 60% at 5 years, 67% at
3 years, 75% at 2 years and 100% after 1 year of therapy. None of the patients had
significant adverse events.

CONCLUSIONS: Compared to published clinical trials, the DBM improved the
prognosis of women with TNBC. However, more standardized clinical trials,
including DBM with and without standard therapeutic protocols for TNBC, are
warranted.
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Abbreviations:

ATRA - All Trans Retinoic Acid

BC - Breast Cancer

DBM - Di Bella's Method

EGF - Epidermal Growth Factor

EGFR - Epidermal Growth Factor Receptor 2
ER - Estrogen Receptor

FGF - Fibroblastic Growth Factor

GnRH - Hormone-releasing hormone gonadotropin
GHRH - GH releasing hormone

GH - Growth Hormone

GHR - Growth Hormone Receptor

HIF - Hipoxia-Inducible factor

IGF1-2 - Insulin-like Growth Factor 1-2

IGFR - Insulin-like Growth Factor Receptor
MRI - Magnetic Resonance Imaging

MLT - Melatonin

PET - Positron Emission Tomography

SST - Somatostatin

SSTR - Somatostatin Receptor

TNBC - Triple Negative Breast Cancer

VEGF - Vascular Endothelial Growth Factor
INTRODUCTION

Triple negative breast cancer (TNBC) is a distinct
subtype of breast cancer that has a poor prognosis due
to the lack of effective therapeutic agents. A number
of histological subtypes that are morphologically and
immunophenotypically heterogeneous have been
identified in human TNBC surgical samples. Based
on histomorphology and immunophenotype, primary
TNBC tumors were subdivided into bone marrow,
metaplastic, apocrine, and invasive ductal of no special
type (IDC-NSTs) carcinomas.

A significant proportion of human surgical samples
of TNBC expressed mRNA for growth hormone (GH),
growth hormone-releasing hormone (GHRH), and
gonadotropin-releasing hormone (GnRH) recep-
tors which were also detected by immunohisto-
chemical and real time RT-PCR techniques in breast
tissue (Subramani et al. 2017; Wennbo, Tornell, 2000;
Boguszewski, Boguszewski, 2019; Zhu et al. 2020;
Khanlari et al. 2018). Furthermore, the mitogenic prolif-
erative activity of GH, GHRH, and GnRH, whose recep-
tors have been identified as effective therapeutic targets
for somatostatin and its analogs and GnRH analogs, is
well known and documented (Subramani et al. 2017;
Wennbo, Tornell, 2000; Boguszewski, Boguszewski,
2019; Zhu et al. 2020; Khanlari et al. 2018).

GH, GHRH and GnRH can also be produced in
an autocrine/paracrine way from breast cancer cells
(RE Verification of their receptor expression in TNBC
confirms the therapeutic antiproliferative indica-
tion of their receptor ligands: somatostatin and GnRh
analogs. GnRH analogs exert an anti-proliferative
effect by inhibiting gonadotropins. It has been docu-
mented in the literature that all the transformations
of angiogenesis and the growth factors that synergisti-
cally contribute to it are negatively regulated by soma-
tostatin and its analogues (Dicitore et al. 2022; Aslam
et al. 2022; Rai et al. 2015). The autocrine effect of GH

inhibits anchoring and adhesion-growth inhibition
mechanisms in breast cancer cells, thereby promoting
in vitro tumor growth (Kaulsay et al. 2001; Zhang et al.
2023; Brunet-Dunand et al. 2009; Mukhina et al. 2004;
Xu et al. 2005). In addition, a broad distribution with
variable GHR concentrations was observed in many
types of both normal and neoplastic cells, with a clear
and significant tumor cell prevalence proportional
to the proliferative index and the invasive and meta-
static capacity (Yan et al. 2021; Di Bella et al. 2018;
Subramani et al. 2014).

It is documented that GH, in synergy with prolactin
(PRL), activates a cascade of multiple proliferative
phenomena, of which somatostatin and prolactin
inhibitors are the physiological, non-toxic antidote.
There are scientific proof that the expansion of tumor
clones is positively regulated by the mitogenic GH-PRL
axis enhanced by the proliferative synergism of the
insulin growth factor (IGF)-1, epidermal growth factor
(EGF), and all GH-related growth factors (Li et al. 2023;
Mangili et al. 2022). The neoplastic proliferative index is
also shown to be strictly dose-dependent on the expres-
sion of GH-R and GHRH-R in tumor cells. Inhibition
of the GH-PRL-GF mitogenic axis is achieved through
the interaction of somatostatin, its analogues and dopa-
mine-2 receptor (D2R) agonist prolactin inhibitors (Li
et al. 2023; Mangili et al. 2022).

The development of cancer cells is a multistep
process that involves numerous abnormal signaling
and genetic pathways. Therefore, treatment should be
approached in a similar multifaceted manner. It is also
essential to target cancer stem cells (CSCs) to prevent
cancer from recurring. To address this, the Di Bella
Method (DBM) was established (Di Bella et al. 1979a;
Di Bella et al. 1979b). The DBM involves administering
various specific molecules, each selected based on its
mechanism of action against tumor cells, CSCs, prolif-
eration and apoptosis, oncogenes, angiogenesis, molec-
ular analysis, and genetic mutations. Additionally,
some molecules are chosen for their protective effects
on healthy cells, including the preservation of cell
membrane integrity, DNA stability, and mitochondrial
function (Di Bella 2010).

The objectives of the DBM biological multitherapy
are not aimed at the utopian and misleading stable cyto-
toxic, cytolytic eradication or ionizing radiation of all
tumor cells, but at their physiological reprogramming.
This new concept can only be based on a rational multi-
therapy that intervenes on the multiplicity and variety
of the vital functions disrupted by the cancer, gradu-
ally bringing them back to normal. It considers cellular
destinies that are not necessarily marked as irreversible,
but which can be modulated with a non-toxic biolog-
ical multitherapy, that intervenes sequentially and/or
simultaneously and centrally on the strategic targets
of neoplastic proliferation and mutability, bringing
the many vital reactions deviated by the cancer back
to a physiological level. DBM should enhance the
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considerable antiproliferative potential of somatostatin
(Melhorn et al. 2024; O'Toole, Sharma, 2023; Kumar,
2023; Carmona et al. 2019; Tartarone et al. 2016; Pollak,
Schally, 1998) gonadotropin inhibitors, prolactin inhib-
itor (Li et al. 2023; Mangili et al. 2022) and the differ-
entiating, immunomodulating, cytostatic antioxidant
properties of melatonin (Bhattacharya et al. 2019; Zhou
et al. 2019; Wang et al. 2022; Talib et al. 2021; Zonta
et al. 2017; Iravani et al. 2020; Samantan, 2022), reti-
noids when solubilized in Vitamin E (Tratnjek et al.
2021; Di Bella L, Di Bella G, 2015; Zuo et al. 2016; Jin
et al. 2022; Castro-Guijarro et al. 2022; Hatubiec et al.
2021; Ramchatesingh et al. 2022),vitamin D3 (Chandler
et al. 2020; Carlberg, Mufoz, 2022; Wakle et al. 2024;
Seraphin et al. 2023), and vitamin C (Bottger et al.
2021; Mussa et al. 2022; Zasowska-Nowak et al. 2021;
Blaszczak et al. 2019; Ngo et al. 2019; Mikkelsen et al.
2021; van Gorkom et al. 2019). According to the new
concepts, the vitamins in the DBM, from its original
biochemical-vital role, has become the essential rational
therapeutic role, aimed at achieving organic balance
while keeping the relationship between living matter
and energy constant.

In the present study, we used DBM in women with
TNBC. DBM was used with the standard oncology
protocol for TNBC and in some cases DBM was used
alone. The study aimed to improve the prognosis
of women with TNBC.

MATERIALS AND METHODS

Enrolment criteria

Only patients with a histological diagnosis of breast
cancer and measurable disease characteristics according
to the Response Evaluation Criteria in Solid Tumors
(RECIST) were enrolled.

Thirty-five patients with TNBC with histology,
nuclear grade, and immunohistochemical testing for
estrogen receptor, HER2/neu, progesterone receptor,
Ki67 proliferative index were performed. In addition,
instrumental tests were monitored such as PET, CT
scan, MRI, and ultrasound.

Laboratory testing

Blood tests includes complete blood count, ESR, blood
urea nitrogen, glucose, creatinine,, GOT, GPT, GGT,
bilirubin, alkaline phosphatase, alpha-fetoprotein,
blood ammonia, uric acid, LDH, total and fraction-
ated protein, iron, calcium, , ferritin, electrolytes, FT3,
FT4, TSH, GH, IGF1, LH, FSH, Estradiol, Progesterone,
Prolactin, Chromogranin, NSE, CEA, Ca 15-3, HE4,
Ca 19-9.

Treatment Protocol

Patients received a daily combination of somatostatin
4 mg + octreotide 1 mg, melatonin, retinoids solu-
bilized in alpha tocopheryl acetate, dopaminergic
agonists, bromocriptine, cabergoline, aromatase inhibi-

tors for anti-estrogen function, low metronomic doses
of cyclophosphamide.
In detail, the administered doses include:

« Retinoic acid (ATRA) 0.25 g

o Axerophthol palmitate 0.25 g

o Beta-carotene 1 g. solubilized in alpha tocopheryl

acetate 500 g, one tablespoon, approximately 8 ml

morning and evening at least 15 minutes before meals

Dihydrotachyhisterol 15 drops for every administra-

tion of retinoids concurrently with the Retinoids,

30 drops per day

Somatostatin 4mg with octreotide 1 mg

Tetracosactide acetate 0.25 mg subcutaneously in the

morning, depending on blood pressure and glucose

level

Triptorelin and slow-release LH-FSH analogs 3.75 mg

intramuscular every 4 weeks

Water-solubilized melatonin hydrogen bonded with

adenosine, stabilized with 5 mg blister packed tablets

of glycine 80 mg per day

Cabergoline taken orally with the main meal 1 mg

(equal to 1/2 tablet) 2 times a week

Bromocriptine 2.5 mg half tablet taken orally in the

morning and evening

Anastrozole 1 mg tab per day

Cyclophosphamide 50 mg tab orally, gradual dosage:

start with 1 tablet in the morning at breakfast, after

one week alternate one day 1 tablet in the morning

and one day in the morning only, depending on the

complete blood count;

Ascorbic acid (Vit. C) orally, 1/2 teaspoon (4 g) in

a glass of water at noon and in the evening during

a meal

Calcium carbonate 1000 mg/day

Chondroitin sulfate 250 mg + glucosamine 250 mg

one capsule in the morning, noon, and in the evening

with meals

Sucrosomial iron 30 mg tab dose based on serum iron

and complete blood count

Calcium levofolinate 22 mg tablets one per day

Ursodeoxycholic acid (UDCA) 300 mg to counteract

choleric and cholagogic inhibition of SSTs and/or

octreotide;

« Na butyrate 500 mg, 3 times a day to inhibit deacety-
lases and decompaction of DNA.

Safety and Toxicity Assessment

Only treatment-potentially related adverse events
(correlation grades: possible, probable or -certain,
expressed as absolute frequency (n), relative (%), and
95% confidence interval (CI), as described by the
National Cancer Institute (NCICTC) criteria (http://
www.eortc.be/services/doc/ctc/) were considered for
the toxicity assessment. Note: This is a study of the
combined use of drugs that have already passed all
the reliability and anticancer activity tests. Therefore,
all drugs have already been extensively tested and the
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Tab. 2. Survival of TNBC patients treated with DBM during a five-year-follow-up

Total patients

Patients who had received DBM therapy with standard protocol for TNBC 35 %
1-year survival 35\35 100%
2-years survival 26\30 87%
3-years survival 22\29 76%
5-years survival 16\25 64%
Patients who had only DBM therapy Total patients %
and after surgery 13

1-year survival 13\13 100%
2-years survival o\12 75%
3-years survival 8\12 67%
5-years survival 6\10 60%

standard therapeutic protocol for TNBC, had a survival
rate of 64% at 5 years, 76% at 3 years, 87% at 2 years and
100% after 1 year of therapy (Table 2). On the other hand,
the 13 patients who did not undergo chemotherapy or
radiotherapy had a survival rate 60% at 5 years, 67% at
3 years, 75% at 2 years and 100% after 1 year of therapy.

DISCUSSION

Considering that TNBC usually has an inauspicious
prognosis, and that survival is often very low, patients
treated with DBM had higher survival rates compared

with those who undertook only standard oncology
protocols, as demonstrated in the IMpassion130 study
(Schmid et al. 20118). In the latter phase 3 study, women
with TNBC treated with atezolizumab plus nab-pacli-
taxel or placebo plus nab-paclitaxel had median overall
survival of 21.3 and 17.6 months, respectively. In the
present study, patients treated with DBM and chemo-
therapy, or DBM alone had median survival more than
60 months.

According to the American Cancer Society https://
www.cancer.org/cancer/types/breast-cancer ~ /about/
types-of-breast-cancer/triple-negative.html cases

Fig. 1. TFF 1 and 3: trefoil factor; HOXA 1:
Unlimited homeobox 1; MAPK: mitogen-
Activation of replicative activated protein kinase; MMP2 and
i i aatantial MMP9: matrix metalloproteinases
mitogenic growth Rotenies 2 and 9; JAK/STAT: janus kinase
factors hTERT (+) proteins; BCL-2: B-cell lymphoma;
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Fig. 2. Prolactin has a central role in
tumor onset and progression through
mitogenic effect and angiogenesis.

of relapse after surgery and oncological treatments
are not considered in the official survival statistics,
therefore since cases of progression as such have been
eliminated, the data reported by the official statistics
are overestimated. However, according to data from the
American Cancer Society, in cases of TNBC progression
or metastasis, survival does not exceed 12 months. The
official 5-year survival statistics are partial and there-
fore only refer to the minority of cases that have not
relapsed after surgery and cancer treatment. Therfore,
the present study showed the significant imporvement
of the DBM multitherapy to patients with TNBC.

The key features in DBM therapy are the biological
multitherapeutic targeting effect including CSC, prolif-
eration index, angiogenesis, and the physiological
reprogramming of the cancer cells by bringing many
vital reactions deviated by the cancer back to a physi-
ological level. Numerous studies on the biological func-
tions of GH document the oncogenic induction of its
over-expression and the dose-dependent relationship
between the extent of GH/IGF1/GHR expression and
proliferative and aggressive characteristics of neoplastic
clones (Vacas et al. 2016; Murphy et al. 2020; Basu,
Kopchick, 2023) (Fig. 1). GH, GHR, GHRH and
GHRHR concentrations are markedly higher in breast
tumor tissues than in physiological and peritumoral
receptor expression, with a dose-dependent prolifera-
tive index (Vacas et al. 2016; Murphy et al. 2020; Basu,
Kopchick, 2023). It has been shown that a broad distri-
bution with variable GHR concentrations was observed
in many types of both normal and neoplastic cells, with
a clear and significant tumor cell prevalence propor-
tional to the proliferative index and the invasive and
metastatic capacity (Yan et al. 2021; Di Bella et al. 2018;
Subramani et al. 2014). Cytoplasmic synthesis of GHR

at the endoplasmic reticulum and Golgi apparatus was
also documented, and showed that GH in serum circu-
lates complexed with Growth Hormone-Binding Protein
(GHBP) (Schilbach, Bidlingmaier, 2015; Matsoukas,
Spyroulias, 2017; Fisker, 2006). Human serum GHBP
contains the extra-cellular portion of GHR and can
be produced by a specific proteolytic shredding of the
GHR extracellular domain. The extracellular protein
portion that binds the hormone is therefore common
to both GHR and GHBP. The nuclear receptor also has
the same protein portion that binds the GH present in
both the GHR and the GHBP. The presence of GHR in
the nucleus confirms the hypothesis that the internal-
ized GH inside the cell can modulate the transcription
of specific genes.

Furthermore, the proteins that regulate GH secre-
tion by the pituitary have been implicated in breast
neoplasm (Subramani et al. 2017; Wennbo, Tornell,
2000; Boguszewski, Boguszewski, 2019; Zhu et al.
2020), and it has been shown that expression of Pit-1
increases the expression of GH mRNA and prolifera-
tion in human breast cancer cells (Martinez-Ordonez
et al. 2018; Ben-Batalla et al. 2010; Seoane et al. 2019).
GH promotes the immortalization of breast epithelial
cell lines by increasing the mRNA and protein levels
of the human telomerase catalytic subunit, hTERT
(Emerald et al. 2007; Yang et al. 2023; Nguyen et al.
2022; Romaniuk-Drapata et al. 2021). Also, autocrine
GH inhibits anchoring and adhesion mechanisms in
breast cancer cells, promoting in vitro tumor growth
(Kaulsay et al. 2001; Zhang et al. 2023; Brunet-Dunand
et al. 2009; Mukhina et al. 2004; Xu et al. 2005). In addi-
tion, GH increases metastatic breast carcinomas by
interrupting cell — cell contact and by increasing cell
migration and invasion (Baskari et al. 2017; Brittain
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et al. 2017; Zhang et al. 2015), and the expression of GH
can increase the activity of telomerase and extend
a primary breast epithelial cell lines ability to replicate
(Banks et al. 2010; Emerald et al. 2007; Bayne, Liu,
2005; Jaiswal, Yadava, 2020);. Therefore, the expression
of autocrine GH thus meets the criteria to be consid-
ered an oncogene for human breast cells (Perry et al.
2006; Wang et al. 2023).

PRL has a dual function: as a circulating hormone
and as a cytokine. This understanding is based on the
production of PRL and the distinct regulation sites, on
its binding to the membrane receptors of the cytokine
receptor superfamily and on the activation of signalling
pathways that promote cell growth and survival (Fig.2).

There is growing evidence that PRL plays a role
in different types of cancer in reproductive and non-
reproductive tissues through local production or accu-
mulation. The expression of both PRL and its receptor
in human tumor cell lines of different origins provides
further support of its action as an autocrine/paracrine
growth factor (Li et al. 2023; Mangili et al. 2022). The
scientific evidence of the decisive active role PRL plays
in tumorigenesis should include its inhibitors in all
oncology protocols. Its receptors are co-expressed on
plasma membranes with those of the GH to which they
dimerize (Fig.3).

Tumor expansion only occurs when there is tumor
angiogenesis. It has been documented in the literature
that all the transformations of angiogenesis and the
growth factors that synergistically contribute to it are
negatively regulated by somatostatin and its analogues

(Dicitore et al. 2022; Aslam et al. 2022; Rai et al. 2015).
All the other DBM components, although to a lesser
extent than somatostatin, adversely regulate angio-
genesis (Fig.3). If neoplastic expansion has a forced
transformation into angiogenesis, and if angiogenesis is
inhibited by somatostatin, its indication in all cancers,
whether or not SSTR is present, is further clarified and
documented.

Retinoic acid and MLT interact with CSCs, identi-
fied in a variety of tumors, which act as a clonogenic
nucleus to give origin to new tumor growth. CSCs show
clonogenic properties of self-renewal and flexibility, and
help define specific tumor microenvironments (TMEs).
The interaction between CSCs and TMEs is thought
to work as a dynamic support system that promotes the
generation and maintenance of CSCs. The interaction
between CSCs and TMEs creates the foundation for
a new multi-therapy approach including MLT, ATRA
and D3. Among the synergistic mechanisms of ATRA
and D3 is the heterodimerization of the RXR nuclear
receptors of ATRA and VDR of D3. The biomolecular
mechanisms of ATRA and MLT on the CSCs and the
homeostatic mechanisms on the hypoxia of MLT were
also studied. It strongly activates blood tissue exchanges
and the perfusion of organs and tissues physiologically
regulates the partial oxygen tension and pH, thus coun-
teracting the causes of hypoxia and the subsequent high
expression of HIF (HIF1a, HIF-2a), which are powerful
oncogenic transcription factors. Na butyrate can create
an epigenetic context for chromatin relaxation, which
is essential for interaction with the transcription factors

PROLACTIN INHIBITORS

Inhibition of prolactin release by D2R receptor agonists

Bromocriptin  Ca?*

Ko

DAG ,IP3  PIP2 |
f
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Encoplasmatic
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Fig. 3. AC: adenylate cyclase; C-AMP:
cyclic Adenosine Monophosphate;
PKA: protein kinase A; PRL: prolactin;
D2R: dopamine receptor 2; PLC:
phospholipase; PIP2: phosphoinositol
biphosphate; DAG: diacylglycerol;
IP3:inositol triphosphate; RAR:
retinoic acid receptors; ROR:
orphan retinoid-MLT receptors;

RZR: Z retinoid-MLT receptors; VDR:
vitamin D receptors; RXR: retinoic
acid receptors. Bromocriptin and
cabergolin are inhibitors of prolactin
release, binding D2R receptor. The
activation of D2R receptor induces
different mechanism in cell until
proliferation block
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Fig. 4. Angiogenesis-promoting factors
and angiogenesis inhibitors
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of the family of “Zinc Fingers” and “Homeodomains”,
including transcription factors activated by nuclear
receptors of DBM components such as retinoids,
vitamin D and melatonin involved in differentiation
processes. Retinoic acid works by creating specific and
complex differentiating orientations. The role of mela-
tonin is also important; in fact, besides regulating the
physiological perfusion of organs and tissues, it regu-
lates the blood-tissue exchanges, and multiple events
that can have an impact on the molecular dynamics
of cancer stem cells.

CONCLUSIONS

In TNBC, the DBM biological multitherapy increased
survival of patients with TNBC compared patients
treated with standard protocols, and with no significant
adverse events or toxicity. The data conforms to the
published results of the DBM in other types of cancers
to verify the rationality of this biological multitherapy
and the anti-tumor synergy of somatostatin, prolactin
inhibitors, GnRH analogs, MLT, retinoids, solubilized
in tocopherols, vitamins D3 and C, proteoglycans,
calcium and sodium butyrate. These results warrants
the need of more standardized clinical trials of DBM in
women with TNBC.
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