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Abstract. – The aim of this conference was 
to explain the role of integrative and comple-
mentary medicine in breast cancer patients. 
The topics covered are numerous and their pe-
culiarities are the multidisciplinary character-
istics of the researchers involved. The Integra-
tive Medicine Research Group (IMRG) believes 
in the complementary and integrative approach 
in cancer patients to improve the quality of life 
in this particular setting.
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Introduction

The Integrative Medicine Research Group 
(IMRG) presents here a new conference scene on 
the role of complementary and integrative med-
icine in the management of breast cancer (BC) 
patient.

Breast cancer is the most frequent cancer 
among women worldwide, impacting 2.1 million 
women each year. While BC is less common at 
a young age, younger women tend to have more 
aggressive BCs than older women. In 2018, it is 
estimated that 627,000 women died from BC; that 
is approximately 15% of all cancer deaths among 
women. The main associated risk factors in-
clude family history, menstrual and reproductive 
history (nulliparity, late age at first birth, early 

menarche, and late menopause), as well as high 
alcohol consumption, being overweight, obesity, 
and lack of physical activity1. High-penetrance 
gene mutations (BRCA1, BRCA2, TP53, PTEN) 
considerably increase BC risk, however, they 
only account for a small proportion of the disease 
burden given their low frequency in the popula-
tion1,2. To date BC patients, have available a lot 
of treatment options as surgery, antiblastic che-
motherapy (AC), target therapies (TT), hormonal 
therapy and radiation. While these treatments are 
able to improve the survival in these patients at 
the same time their quality of life (QoL) is of-
ten compromised with all the above-mentioned 
treatment strategies. It is not surprising to see 
a huge number of BC patients seeking help 
through nutraceuticals as a complementary and/
or as alternative therapy. This kind of approach 
is known under the term of Complementary and 
Alternative Medicine (CAM)3.

According to the National Center Institute of 
USA for Complementary and Integrative Health 
(NCCIH), CAM therapies include a wide spec-
trum of practices and products, either biological 
(e.g., herbs or botanicals, vitamins, minerals, 
probiotics, homeopathic products, and Chinese 
herbal remedies) or non-biological (e.g., prayer, 
meditation, music therapy, yoga). These inter-
ventions are defined as “alternative” when they 
are used instead of Conventional Medicine (CM) 
and as “complementary” when they are used in 
combination3-6. 
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The aim of this conference scene, organized by 
IMRG in Italy, is to focus on the role of Integra-
tive treatment in the management of BC patients 
in the context of a multidisciplinary and inno-
vative approach, including CAM that has been 
shown to be safe and effective.

Oral Session

Role of the GUT Microbiota in 
Breast Cancer: State of the Art and 
Clinical Evidences
Prof. Francesco Franceschi, MD
Department of Emergency Medicine, Polyclinic 
Agostino Gemelli University Hospital, IRCCS 
00168 Rome, Italy

The role of the GUT microbiota in health and 
disease represents one of the most emerging top-
ics among modern medicine. In the last years, 
many studies7-11 have been performed concerning 
its role in carcinogenesis, not only confined to 
the GI tract but also in other districts, including 
the breast. Breast tissue, in fact, exerts its own 
microbiota, which differs from that observed in 
the GUT. While GUT microbiota is character-
ized by a great number of species, breast mi-
crobiota shows a lower number of bacteria, with 
an increased concentration of Prevotella, Lac-
tococcus, Streptococcus, Corynebacterium and 
Micrococcus and a reduced expression of Pro-
teobacteria, Firmicutes, Actinobacteria and Bac-
terioidetes. Moreover, inside breast cancer tissue 
there is an abundance of Enterobacteriaceae, 
Staphilococcus, Corynebacterium, Actinomyces 
and Propionibacteriaceae. Recent studies7-11 also 
reported an increased concentration of Methylo-
bacterium radiotolerans inside estrogen-positive 
breast cancer tissues, while it was reduced in 
invasive forms. Another interesting data11 is the 
reduction of Lactobacilli in breast cancer tissue 
and this clearly demonstrates that breast cancer 
is associated with a local dysbiotic process. This 
phenomenon, together with all other known risk 
factors, including age, family history, smoking, 
obesity, gestation or lactation, may enhance the 
risk of acquiring breast cancer. Finally, there is 
also evidence of a crosstalk among GUT and 
breast microbiota, which is also due to the ability 
of microbes to produce some active substances, 
such as estrogens, phytoestrogens, short chain 
fatty acids, lithocholic acid and cadaverine, all 
able to influence the occurrence and growth of 

breast cancer. In this way, GUT microbiota by al-
tering the concentration of estrogens, may affect 
the transition from dysplasia to neoplasia or the 
response to antineoplastic drugs. On this subject, 
there are some ongoing trials designed to verify 
the possible protective effects of probiotics in 
GUT or breast carcinogenesis, but data produced 
are too scarce. Further studies are needed to ver-
ify their real effectiveness, especially in associa-
tion to Mediterranean diet, which seems to show 
a protective effect7-11.

The Importance of a Proper Lifestyle and 
Nutrition in Patients with Breast Cancer
Vincenzo Quagliariello, Ph.D
Division of Cardiology, Istituto Nazionale Tu-
mori-IRCCS-Fondazione G. Pascale of Naples, 
Naples, Italy

A global increase in BC incidence has been 
seen in the last years. The rates of estrogen re-
ceptor (ER)-positive breast cancer incidence are 
increasing, therefore, some environmental and 
life-stype factors are involved in BC pathogen-
esis12. A recent meta-analysis13 clearly show that 
obese subjects have a higher incidence of both 
premenopausal and postmenopausal BC; further-
more, women with metabolic syndrome have 
a higher risk of both incidence and recurrence 
of BC. As the number of metabolic syndrome 
factors increases (up to 5 factors), especially if 
testosterone levels are also high, the relative risk 
of incidence and recurrence is higher than in non-
obese/no metabolic syndrome women14.            

From a molecular point of view, it is clear 
that high cholesterol, especially oxycholesterol, 
arachidonic acid products (i.e., leukotrienes), ad-
vanced glycosylation products (AGEs), hypergly-
cemia and fructosylation are pro-oncogenic fac-
tors that stimulate cancer cell survival pathways 
especially through the pAMPK/ Tuberous sclero-
sis complex inhibition and consequent induction 
of mTOR, NLRP3 inflammasome and associated 
pro-inflammatory cytokines15.

Conversely, calorie restriction, physical activ-
ity, antidiabetic drugs, including SGLT2 inhibi-
tors, metformin and nutraceuticals, counter these 
pro-oncogenic pathways. Free fatty acids and me-
diators of the cholesterol synthesis play a key role 
in BC initiation (through the reduction of DNA 
repair mechanisms) and progression (through the 
over stimulation of the estrogen and leptin recep-
tors and the reduction of adiponectin levels)16. 



The role of integrative and complementary medicine

949

Patients unresponsive to aromatase inhibitors 
have a greater expression of key enzymes in the 
biosynthesis of endogenous cholesterol, there-
fore, they follow a nutrition aimed at lowering 
cholesterol levels could be of key importance to 
improve the efficacy of aromatase inhibitors in 
neo-adjuvant BC patients17.

Free fatty acids are associated to insulin re-
sistance, non-alcoholic fatty liver disease, vis-
ceral obesity and inflamed breast fat18. Recent 
research19 has shown that peri-mammary adypo-
cytes grow under high glucose increase cell sur-
vival and metastasis signals in BC cells thorough 
paracrine mechanisms. Furthermore, hyperglyce-
mia reduces the efficacy of immuno-checkpoint 
inhibitors, possibly by increasing IL-6 and IL-1 
levels which are associated with a lower recog-
nition of CD-8 and CD-4 T-lymphocytes against 
cancer cells. Recently, new antidiabetic drugs 
called gliflozines (selective SGLT2 inhibitors) 
have shown protective cardio-renal activities in 
particularly vulnerable patients and preclinical 
association studies with aromatase inhibitors are 
currently ongoing20,21.

Breast cancer patients should follow the Euro-
pean Cancer Code recommendations; briefly, the 
European Code Against Cancer suggests daily 
consumption of low-calorie foods with a wide 
variety of vegetables and whole grains22. It is 
therefore necessary to choose foods with a low 
glycemic and insulinemic index, and with a low 
glycemic load in order to reduce the pathways 
related to free fatty acids, chemokines and endog-
enous cholesterol.

The Role of Integrative and 
Complementary Medicine in the 
Management of Breast Cancer Patient
Prof Massimiliano Berretta, MD, Ph.D
Department of Clinical and Experimental Medi-
cine, University of Messina, Messina, Italy

According to National Cancer Institute (NCI) 
guidelines the Integrative Medicine is an ap-
proach to medical care that combines conven-
tional medicine (CM) with CAM practices that 
have shown, through science, to be safe and 
effective23. This approach often stresses the pa-
tient’s preferences, and it attempts to address the 
mental, physical, and spiritual aspects of health. 
We know that about of 80% of patients with BC 
reported using CAM therapies in their treatment 
regimens to enhance immune function, reduce 
cancer symptoms, prevent cancer relapse, and 

control emotional anxiety24. Moreover, BC sur-
vivors were 36% more likely than the general 
population to have used CAM therapies, typically 
for the purpose of alleviating post-conventional 
treatment symptoms25.

We can distinguish five categories of CAM and 
as following reported:

Mind-Body Therapies, that combine mental 
focus, breathing, and body movements to help 
relax the body and mind. Some examples are: 
meditation, bio-feedback, hypnosis, yoga, tai chi, 
imagery and creative outlets.

Biologically Based Practices, that uses things 
found in nature. Some examples are: vitamins 
and dietary supplements, botanicals (plants or 
parts of plants, as cannabis, aloe, mushrooms), 
herbs and spices and special foods or diets.

Manipulative and Body-Based Practices, that 
are based on working with one or more parts 
of the body. Some examples are: massage, chi-
ropractic therapy (a type of manipulation of the 
spine, joints, and skeletal system) and reflexology 
(using pressure points in the hands or feet to af-
fect other parts of the body).

Biofield Therapy, also called energy medicine, 
involves the belief that the body has energy fields 
that can be used for healing and wellness. Some 
examples are: reiki and therapeutic touch.

Whole Medical Systems, that are healing sys-
tems and beliefs that have evolved over time in 
different cultures and parts of the world. Some 
examples are: Ayurvedic medicine (from India 
and based on the restore balance between body, 
mind and spirit), traditional Chinese medicine 
(acupuncture, the right balance in the body of 
two forces called yin and yang), homeopathy and 
naturopathic medicine.

Some CAM therapies have undergone careful 
evaluation and have been found to be generally 
safe and effective. These include acupuncture, 
yoga, meditation, some vitamins, dietary sup-
plements, botanicals to give some examples. 
However, there are others that do not work, 
may be harmful (Laetrile), or could interact 
(St. John’s wort) negatively with oncological 
treatments23. Despite claims of promising and 
potential benefits made by CAM treatment pre-
scribers, many CAMs lack good scientific ev-
idence of their safety and effectiveness. For 
the most of CAM, and according to English 
literature, their role is that of support treatment, 
able to improve the QoL during and after onco-
logical treatments. One of the most famous and 
commonly consumed supplements, in cancer 

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44957&version=healthprofessional&language=English&dictionary=Cancer.gov
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patients, is Vitamin C26,27 that has demonstrated 
to improve BC survival in one meta-analysis 
of 5 patient cohort studies and to have a good 
safety profile with concomitant administration 
of AC28. Other CAMs, of particular interest for 
their multi action properties in cancer setting, 
are medicinal mushrooms (Med Mush). In fact, 
in the last decade the activities of Med Mush, 
particularly for Trametes Versicolor and Gan-
oderma lucidum have demonstrated to improve 
disease free survival (DFS) or progression free 
survival (PFS) and overall survival (OS) in pa-
tients affected by Gastric, Colorectal and Lung 
cancer, while in BC a phase I clinical trial has 
demonstrated a statistically significant increase 
in CD8+ cytotoxic T cells (p = .0003), CD19+ 
B cells (p = .0334) and NK cells (p = .043) in 
a dose-dependent manner29. The main activity, 
demonstrated by Medicinal Mushrooms, is the 
immunomodulation and potentiation of immune 
surveillance30. An aspect that requires more at-
tention is the poor communication between phy-
sicians and patients on CAM use. In fact, while 
the safety and advantages of CAM are causing 
its growth in popularity, 70% of patients report-
ed their physicians did not take time to discuss it 
with them as an option and only 16% of patients 
believed the physician was well informed about 
CAM treatment. Therefore, it is imperative that 
further research will be conducted to elaborate 
on CAM’s effects on the OS and recurrence 
rates in BC patients.

Pharmacological Aspects and Clinical 
Evidence of Anticancer Treatments in 
Sinergy with Phytotherapy Drugs
Prof. Monica Montopoli, Ph.D
Department of Pharmaceutical and Pharmacolog-
ical Sciences, University of Padua, Padua, Italy

Nowadays BC is the most diagnosed tumor 
among women worldwide and remains one of 
the leading causes of cancer death. Breast cancer 
is a heterogenous disease classified in different 
subtypes, depending on molecular or histopatho-
logical aspects, such as different expressions of 
hormonal receptors or growth factors. The tri-
ple-negative subtype (estrogen receptor-negative/
progesterone receptor-negative/human epidermal 
growth factor receptor (HER2)-negative) and the 
hormone-independent (HER2+ or HER2-) tu-
mors represent the most aggressive subtypes, 
with poor prognosis, high metastatic potential, 
and drug resistance31. In particular, triple-neg-

ative BC (TNBC) subtype lacks receptors for 
targeted therapy, thus chemotherapy still remains 
the standard treatment. Despite the potential ef-
fect of chemotherapy, the severe toxicity caused 
by these approaches limits its clinical use patient 
wellbeing. 

In the last decades, researchers suggested that 
the addition of natural compounds to standard 
therapy could allow lower drugs dosage, thus 
reducing adverse effects. Literature studies32-38 
reported the antitumor effect of natural mole-
cules, such as resveratrol, sulforaphane genistein, 
lycopene, and curcumin, and that the combined 
therapy is a promising strategy to overcome 
the drug resistance”DOI”:”10.26355/eurrev_202
110_26986”,”ISSN”:”1128-3602, 2284-0729”,”is-
sue”:”20”,”language”:”eng”,”page”:”6174-6175”,”-
source”:”DOI.org (CSL JSON. 

Several preclinical and clinical studies32,35,39,40 
showed the chemo-preventive and antitumor ef-
fect of curcumin in cancer therapy, and the ben-
eficial properties obtained with its combination 
and standard chemotherapeutic agents, such as 
cisplatin, doxorubicin and paclitaxel. In particu-
lar, the combination therapy improved the effica-
cy of chemotherapy, thus resulting in a promising 
tool to overcome drug resistance, as well as 
decreased side effects of standard care, such as 
dermatitis induced by radiation or fatigue in can-
cer patients41,42hormone-independent HER2 neg-
ative breast cancer, also known as triple negative 
breast cancer (TNBC. 

Recently, clinical studies43,44 demonstrated the 
beneficial effect of Boswellia serrata in reducing 
adverse effects, such as skin irritation, caused 
by radiotherapy in BC patients. In particular, 
Boswellia serrata showed anti-inflammatory and 
anti-phlogistic properties. It has been demonstrat-
ed45 that the topical application of a cream with 
Boswellia during radiotherapy slightly reduced 
the side effects, such as burning sensation and 
itching. 

In conclusion, the combination of phytotherapy 
with chemotherapy is beneficial for the chemo-
preventive and antitumor effects, as well as for 
the reduction of side effects when administered 
as adjuvant therapy. 

Medicinal Mushrooms as an Integrative 
Adjuvant Therapy in Breast Cancer 
Prof. Stefania Cazzavillan, B.Sc. Genetics, Nu-
tritionist 
Contract Professor at the University of Pavia and 
University of Milan, IMRG Scientific Committee

https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44167&version=healthprofessional&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45611&version=healthprofessional&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44110&version=healthprofessional&language=English&dictionary=Cancer.gov
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Medicinal mushrooms manifest an impressive 
array of health-promoting activities including an-
ticancer, immunomodulating, antihyperglycemic, 
antihypertensive, neuroprotective, hepatoprotec-
tive, antimicrobial, prebiotic, and antiviral activ-
ities. 

Different mushroom bioactive compounds iso-
lated from fruiting bodies and mycelium have 
demonstrated antitumor activity in in vitro and 
in preclinical animal models even with particular 
reference to BC which affects innumerable wom-
en worldwide, and in 2018, has been the leading 
cause of cancer death in females46. 

Inclusion of mushrooms in the diet is also pro-
tective against cancer47. Many Med Mush com-
pounds prevent oncogenesis, show direct in vitro 
antitumor activity, and prevent tumor metastasis. 

Medicinal mushrooms are also consid-
ered “novel prebiotics”. An increasing number 
of scientific papers highlights that mushroom 
health-promoting properties are also related to 
their regulating effect on microbiota, which has 
a key role in cancer prevention, progression and 
treatment. 

Their activity is especially beneficial when 
used in conjunction with chemotherapy since 
they reduce multidrug resistance and drugs’ side 
effects as well as rejuvenating the immune sys-
tem weakened by radiotherapy and chemotherapy 
in cancer treatment48.

Breast cancer is the most common invasive 
form of female cancer in the last few decades, and 
advanced breast cancers is a major concern since 
they do not respond well to therapy. 

Studies43-48 on Med Mush and their biological 
compounds, such as beta-glucans, polysaccha-
ride/protein complexes and secondary metabo-
lites, demonstrate the potential activity of Med 
Mush in BC treatment. 

Beta-glucans are safe to use, non-immunogen-
ic and well tolerated. A main feature of β-glu-
cans is their capacity to function as biological 
response modifiers, exerting regulatory effects on 
inflammation and shaping the effector functions 
of different innate and adaptive immunity cell 
populations. They reduce the inflammation and 
the toxicity of the tumor microenvironment thus 
reducing the progression of cancer. Beta-glucans, 
taken orally as food supplements, also exert a 
synergistic effect with conventional chemother-
apy, monoclonal antibodies49 and with immuno-
therapy50.

Medicinal Mushroom (whole mushroom and 
extracts), such as Ganoderma lucidum and Cordy-

ceps sinensis are among the most studied in BC. 
Ganoderma lucidum has shown the most sig-

nificant inhibitory effect on NF-κB activity in 
highly invasive BC cells and has synergistic 
activity with chemotherapeutic drugs such as 
tyrosin kinase inhibitors51. It reduces side effects 
(cardiotoxicity, nephrotoxicity, bone marrow 
toxicity etc.) and cancer related fatigue during 
chemotherapy and hormone deprivation therapy, 
improving the quality of life of the patients. 

Cordyceps sinensis and its powerful metabo-
lite cordycepin (the adenosine analogue 3’-deoxy-
adenosine) are emerging candidates in adjuvant 
cancer therapies. 

Cordyceps sinensis has been a subject of re-
search for approximately 50 years, which demon-
strate its numerous cancer protecting activities, 
such has inhibiting tumor growth, inducing apop-
tosis, reducing inflammation in tumor microen-
vironment, modulating immune responses and 
so on. 

Cordycepin has been widely recognized for 
its therapeutic potential against many types of 
cancers by numerous molecular mechanisms. It 
reduces inflammation, induces apoptosis, inhib-
its cancer cell proliferation, induces cell cycle 
arrest in cancer cells, and thus, kill or control 
cancer cell growth. Furthermore, cordycepin also 
inhibits tumor metastasis. What is surprising is 
the absence of toxicity of this metabolite. The 
researchers52,53 agree on the fact that cordycepin 
has excellent potential as a lead for drug devel-
opment. In the last 3 years cordycepin is used 
in clinical trials in the form of a drug (ProTide 
NUC-7738) in various forms of cancer. In a 
phase I clinical trial NUC-7738 shows effective 
proapoptotic activity and strongly inhibits the 
NF-κB pathway54. In a phase I study on pa-
tients with advanced stage treatment-refractory 
advanced solid cancers, cordycepin (NUC-7738) 
has shown anticancer activities overcoming che-
mo-resistance and improving longevity and was 
well tolerated by the patients. These promising 
results support Cordycepin ProTide NUC-7738 
further clinical evaluation55 as a novel cancer 
treatment with almost no side effects in cancers 
and in chemoresistant advanced cancers.

Mushroom and mushroom beta-glucans sup-
plementation in BC patients improve the overall 
response rate during conventional oncological 
treatments, reduce side effects, enhance immu-
nity, speed up recovery, and improve QoL56. 
Moreover, the potential to interfere with pro-
cesses involved in the development or control of 
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cancer makes whole Med Mush and mushroom 
metabolites interesting candidates as adjuvants in 
antitumor therapies as well as in cancer preven-
tion strategies. 

A Preclinical Study on Triple Negative 
Breast Cancer: a Medicinal Mushrooms 
Blend Exerts a Direct Anticancer Effect 
on Lung Metastases
Prof. Paola Rossi, Ph.D
Department of Biology and Biotechnology “L. 
Spallanzani”, University of Pavia, Pavia, Italy 

Complementary and integrative medicine 
(CIM) is becoming an increasingly popular and 
visible component of oncology care.  Recently, 
the use of mycotherapy, a type of CAM, has 
been associated with positive impacts in can-
cer patients in terms of responses to treatment, 
reductions in side effects, and improvements in 
QoL. Medicinal mushroom extracts have been 
proposed as promising anti-cancer agents, but the 
mechanism of action on metastatic BC are still to 
be clarified. We published a first paper, a system-
atic review, with the purpose to evaluate the clin-
ical effects of mycotherapy (specifically, the use 
of Ganoderma lucidum and Grifola frondosa) on 
long-term survival, tumor response, host immune 
functions, and QoL in cancer patients29. 

Then, with two research papers we exploited 
the effect of a novel Med Mush blend, namely 
Micotherapy U-care, in a 4T1 triple-negative 
syngeneic mouse BC model57. Mice were orally 
administered with a mixture of Agaricus blazei, 
Ophiocordyceps sinensis, Ganoderma lucidum, 

Grifola frondosa, Lentinula edodes. The syn-
geneic tumor-bearing mice were generated by 
injecting 4T1 cells in both supplemented and 
non-supplemented mice. After sacrifice, 25 days 
later, specific endpoints and pathological out-
comes were evaluated. In particular, the num-
ber and the density of pulmonary metastasis 
significantly decreased and the QoL improved. 
We evaluated some biomarkers of the murine 
pulmonary tissue both on metastatic area and on 
tumor microenvironment. In particular, immu-
nohistochemically assessment of TGF-ß1, IL-6 
and NOS2, COX2, SOD1 as markers of inflam-
mation and oxidative stress were performed. Our 
results indicate that inflammatory and oxidative 
stress biomarkers decreased in a significantly 
manner both on and on metastatic area and on 
tumor microenvironment. Our first conclusion is 
that supplementation with this Med Mush blend, 
produced a striking reduction of lung metastases 
density/number, paralleled by decreased inflam-
mation and oxidative stress both in in the tumor 
microenvironment and metastases, together with 
QoL amelioration.

We hypothesized that these effects could be 
due to either a direct anti-cancer effect and/or 
to a secondary/indirect impact of Micotherapy 
U-Care on systemic inflammation/immunomod-
ulation. To address this question, we presently 
focused on apoptosis/proliferation, investigating 
specific molecules, i.e., PARP1, p53, BAX, Bcl2, 
and PCNA, whose critical role in BC is well rec-
ognized. We revealed that Micotherapy U-Care 
is effective to influence balance between cell 
death and proliferation, which appeared strictly 

Figure 1. Principal biological effects of medicinal mushrooms demonstrated in different models of integrative oncology.
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interconnected and inversely related (p53/Bax 
vs. Bcl2/PARP1/PCNA expression trends). Med 
Mush blend displayed a direct effect, with dif-
ferent efficacy extent on cancer cells and TME, 
forcing tumur cells to apoptosis58. Yet again, 
this study supports the potential of Med Mush 
extracts, as adjuvant supplement in the TNBC 
management.

In conclusion, these findings support the valu-
able potential of Micotherapy U-care as support 
therapy in the critical management of TNBC.

Conclusions 

The CIM has a key role in the management of 
breast cancer patients and is desirable that this 
kind of approach is shared between physicians 
and patients59-62. 

Unfortunately, the lack of CIM knowledge by 
physicians and their limited communication with 
patients have negative consequences and impli-
cations for clinical management and outcomes34. 
Moreover, it has been demonstrated that the use 
of alternative medicine, instead of CM and out of 
CIM approach, was associated with worse five-
year survival in cancer patients. 

In conclusion, we believe that CIM approach, 
within a multidisciplinary team, represents a val-
id option to improve the QoL in cancer, chronic 
and so called frail-patients63-66.

In the next future, our wish is to propose and 
organize prospective studies, within the IMRG, 
with the aim to improve the knowledge of various 
categories of patients, treated within a program of 
multidisciplinary and integrative approach. 

Conflict of Interest
Dr. Pier Paolo Zanello and Dr. Stefania Cazzavillan are sci-
entific consultants for AVD Reform..

Acknowledgements
The authors of the abstracts thank AVD Reform (Noceto, 
Parma, Italy) for the organization of the Conference and 
contribution to edit the English text and IMRG for scien-
tific support.

Scientific Manager of the Event
Prof. Massimiliano Berretta, Department of Clinical and 
Experimental Medicine, University of Messina, Messina, 
Italy, and Dr. Pier Paolo Zanello PhD, AVD Reform Scien-
tific Manager, Noceto, Parma, Italy.

References

 1) Hernández-García M, Molina-Barceló A, Vana-
clocha-Espi M, Zurriaga Ó, Pérez-Gómez B, Ara-
gonés N, Amiano P, Altzibar JM, Castaño-Viny-
als G, Sala M, Ederra M, Martín V, Gómez-Acebo 
I, Vidal C, Tardón A, Marcos-Gragera R, Pollán 
M, Kogevinas M, Salas D. Differences in breast 
cancer-risk factors between screen-detected and 
non-screen-detected cases (MCC-Spain study). 
Cancer Causes Control 2021; 33: 125-136. 

 2) Caputo R, Cianniello D, Giordano A, Piezzo M, 
Riemma M, Trovò M, Berretta M, De Laurentiis 
M. Gene Expression Assay in the Management 
of Early Breast Cancer. Curr Med Chem 2020; 27: 
2826-2839. 

 3) Berretta M, Della Pepa C, Tralongo P, Fulvi A, 
Martellotta F, Lleshi A, Nasti G, Fisichella R, Ro-
mano C, De Divitiis C, Taibi R, Fiorica F, Di Fran-
cia R, Di Mari A, Del Pup L, Crispo A, De Paoli P, 
Santorelli A, Quagliariello V, Iaffaioli RV, Tirelli U, 
Facchini G. Use of Complementary and Alterna-
tive Medicine (CAM) in cancer patients: An Italian 
multicenter survey. Oncotarget 2017; 8: 24401-
24414.

 4) Berretta M, Rinaldi L, Taibi R, Tralongo P, Fulvi A, 
Montesarchio V, Madeddu G, Magistri P, Bimonte 
S, Trovò M, Gnagnarella P, Cuomo A, Cascella M, 
Lleshi A, Nasti G, Facchini S, Fiorica F, Di Francia 
R, Nunnari G, Pellicanò GF, Guglielmino A, Dano-
va M, Rossetti S, Amore A, Crispo A, Facchini G. 
Physician Attitudes and Perceptions of Comple-
mentary and Alternative Medicine (CAM): A Mul-
ticentre Italian Study. Front Oncol 2020; 10: 594. 

  5)  İnci  H,  İnci  F.  Complementary  and  alternative 
medicine awareness in cancer patients receiving 
chemotherapy WCRJ 2020; 7: e1752.

 6) Jafari A,  Seyyed Tabaei SJ,  Rahimi M, Tarane-
joo S, Ghanimatdan M. Herbal extract incorporat-
ed chitosan based nanofibers as a new strategy 
for smart anticancer drug delivery system: an in 
vitro model WCRJ 2020; 7: e1462.

 7) Franceschi F, Tilg H, Megraud F, Gasbarrini A. 
Humans and microbiota: an unbreakable bond. 
Microb Health Dis 2019; 1: e108. 

 8) Romeo M. Oncobiome and personalized cancer 
medicine: myth or reality? WCRJ 2021; 8: e2055. 

 9) Pino A, De Angelis M, Chieppa M, Caggia C, 
Randazzo CL. Gut microbiota, probiotics and col-
orectal cancer: a tight relation. WCRJ 2020; 7: 
e1456. 

10) Gasbarrini G, Mosoni C, Dionisi T, Gasbarrini A, 
Lopetuso LR. Dysbiosis in the small intestine: to-
wards an optimal therapy to normalize the gut mi-
crobiota. Microb Health Dis 2021; 3: e504. 

11) Baquero F, Nombela C. The microbiome as a hu-
man organ. Clin Microbiol Infect 2012; 4: 2-4. 

12) Lofterød T, Frydenberg H, Flote V, Eggen AE, Mc-
Tiernan A, Mortensen ES, Akslen LA, Reitan JB, 
Wilsgaard T, Thune I. Exploring the effects of life-
style on breast cancer risk, age at diagnosis, and 



M. Berretta, F. Franceschi, V. Quagliariello, M. Montopoli, S. Cazzavillan, P. Rossi, P.P. Zanello

954

survival: the EBBA-Life study. Breast Cancer Res 
Treat 2020; 182: 215-227. 

13) Mohanty SS, Mohanty PK. Obesity as poten-
tial breast cancer risk factor for postmenopausal 
women. Genes Dis 2019; 8: 117-123. 

14) Pasanisi P, Berrino F, De Petris M, Venturelli E, 
Mastroianni A, Panico S. Metabolic syndrome as 
a prognostic factor for breast cancer recurrences. 
Int J Cancer 2006; 119: 236-238. 

15) Quagliariello V, De Laurentiis M, Cocco S, Rea 
G, Bonelli A, Caronna A, Lombari MC, Conforti 
G, Berretta M, Botti G, Maurea N. NLRP3 as Pu-
tative Marker of Ipilimumab-Induced Cardiotox-
icity in the Presence of Hyperglycemia in Estro-
gen-Responsive and Triple-Negative Breast Can-
cer Cells. Int J Mol Sci 2020; 21: 7802. 

16)  Jardé T, Perrier S, Vasson MP, Caldefie-Chézet F. 
Molecular mechanisms of leptin and adiponectin 
in breast cancer. Eur J Cancer 2011; 47: 33-43. 

17) Simigdala N, Gao Q, Pancholi S, Roberg-Lars-
en H, Zvelebil M, Ribas R, Folkerd E, Thompson 
A, Bhamra A, Dowsett M, Martin LA. Cholester-
ol biosynthesis pathway as a novel mechanism of 
resistance to estrogen deprivation in estrogen re-
ceptor-positive breast cancer. Breast Cancer Res 
2016; 18: 58. 

18) Di Francia R, Rinaldi L, Cillo M, Varriale E, Fac-
chini G, D’Aniello C, Marotta G, Berretta M. Anti-
oxidant diet and genotyping as tools for the pre-
vention of liver disease. Eur Rev Med Pharmacol 
Sci 2016; 20: 5155-5163.

19)  D’Esposito V, Ambrosio MR, Giuliano M, Cabaro 
S, Miele C, Beguinot F, Formisano P. Mammary 
adipose tissue control of breast cancer progres-
sion: impact of obesity and diabetes. Front Oncol 
2020; 10: 1554. 

20) Quagliariello V, De Laurentiis M, Rea D, Barbieri A, 
Monti MG, Carbone A, Paccone A, Altucci L, Con-
te M, Canale ML, Botti G, Maurea N. The SGLT-2 
inhibitor empagliflozin improves myocardial strain, 
reduces cardiac fibrosis and pro-inflammatory cy-
tokines in non-diabetic mice treated with doxorubi-
cin. Cardiovasc Diabetol 2021; 20: 150. 

21) Quagliariello V, Paccone A, Iovine M, Cavalcanti 
E, Berretta M, Maurea C, Canale ML, Maurea N. 
Interleukin-1 blocking agents as promising strate-
gy for prevention of anticancer drug-induced car-
diotoxicities: possible implications in cancer pa-
tients with COVID-19. Eur Rev Med Pharmacol 
Sci 2021; 25: 6797-6812. 

22)  Quagliariello  V,  D’Aiuto  G,  Iaffaioli  RV,  Berretta 
M, Buccolo S, Iovine M, Paccone A, Cerrone F, 
Bonanno S, Nunnari G, Laganà N, Botti G, Mau-
rea N. Reasons why COVID-19 survivors should 
follow dietary World Cancer Research Fund/
American Institute for Cancer Research (WCRF/
AICR)  recommendations:  from  hyper-inflamma-
tion to cardiac dysfunctions. Eur Rev Med Phar-
macol Sci 2021; 25: 3898-3907.

23) Subramani R, Lakshmanaswamy R. Complemen-
tary and alternative medicine and breast cancer. 
Prog Mol Biol Transl Sci 2017; 151: 231-274. 

24) Blaes AH, Kreitzer MJ, Torkelson C, Haddad T. 
Non pharmacologic complementary therapies in 
symptom management for breast cancer survi-
vors. Semin Oncol 2011; 38: 394-402. 

25) Berretta M, Quagliariello V, Maurea N, Di Fran-
cia R, Sharifi S, Facchini G, Rinaldi L, Piezzo M, 
Manuela C, Nunnari G, Montopoli M.  Multiple Ef-
fects of Ascorbic Acid against Chronic Diseases: 
Updated Evidence from Preclinical and Clinical 
Studies. Antioxidants (Basel) 2020; 9: 1182.

26) Harris HR, Orsini N, Wolk A  Vitamin C and sur-
vival among women with breast cancer: a me-
ta-analysis. Eur J Cancer 2014; 50: 1223-1231. 

27)  Welsh  JL, Wagner  BA,  van’t  Erve  TJ,  Zehr  PS, 
Berg DJ, Halfdanarson TR, Yee NS, Bodeker 
KL, Du J, Roberts 2nd LJ, Drisko J, Levine M, 
Buettner GR, Cullen JJ. Pharmacological ascor-
bate with gemcitabine for the control of metastat-
ic and node-positive pancreatic cancer (PAC-
MAN): results from a phase I clinical trial. Cancer 
Chemother Pharmacol 2013; 71: 765-775. 

28) Torkelson CJ, Sweet E, Martzen MR, Sasaga-
wa M, Wenner CA, Gay J, Putiri A, Standish LJ. 
Phase 1 Clinical Trial of Trametes versicolor in 
Women with Breast Cancer. ISRN Oncol 2012; 
2012: 251632. 

29) Rossi P, Difrancia R, Quagliariello V, Savino E, 
Tralongo P, Randazzo CL, Berretta M. B-glucans 
from Grifola frondosa and Ganoderma lucidum in 
breast cancer: an example of complementary and 
integrative medicine. Oncotarget 2018; 15: 24837-
24856. 

30) Barbieri A, Quagliariello V, Del Vecchio V, Fal-
co M, Luciano A, Amruthraj NJ, Nasti G, Ottaia-
no A, Berretta M, Iaffaioli RV, Arra C. Anticancer 
and Anti-Inflammatory Properties of Ganoderma 
lucidum Extract Effects on Melanoma and Tri-
ple-Negative Breast Cancer Treatment. Nutrients 
2017; 9: 210.

31)  Eliyatkin N, Yalcin E, Zengel B, Aktaş S, Vardar 
E. Molecular Classification of Breast Carcinoma: 
From Traditional, Old-Fashioned Way to A New 
Age, and A New Way. J Breast Health 2015; 11: 
59-66. 

32) Giacomini I, Quagliariello V, Ragazzi E, Montopoli 
M. Letter to Editor on the paper entitled “Curcum-
in-Celecoxib: a synergistic and rationale combi-
nation chemotherapy for breast cancer.” Eur Rev 
Med Pharmacol Sci 2021; 25: 6174–5. 

33) Giacomini I, Cocetta V, Carrara M, Ragazzi E, 
Montopoli M. Plumbagin Induces Cell Cycle Ar-
rest and Apoptosis in A431 Cisplatin-Resistant 
Cancer Cells. Nat Prod Commun 2020; 15: 1-8. 

34) Cocetta V, Quagliariello V, Fiorica F, Berretta M, 
Montopoli M. Resveratrol as Chemosensitizer 
Agent: State of Art and Future Perspectives. IJMS 
2021; 22: 2049. 

35) Montopoli M, Ragazzi E, Froldi G, Caparrotta L. 
Cell-cycle inhibition and apoptosis induced by 
curcumin and cisplatin or oxaliplatin in human 
ovarian carcinoma cells. Cell Proliferation 2009; 
42: 195–206.



The role of integrative and complementary medicine

955

36) Catanzaro D, Vianello C, Ragazzi E, Caparrot-
ta L, Montopoli M. Cell Cycle Control by Natu-
ral Phenols in Cisplatin-Resistant Cell Lines. Nat 
Prod Commun 2014; 9: 1465-1468. 

37) Catanzaro D, Ragazzi E, Vianello C, Caparrotta 
L, Montopoli M. Effect of Quercetin on Cell Cy-
cle and Cyclin Expression in Ovarian Carcinoma 
and Osteosarcoma Cell Lines. Nat Prod Commun 
2015; 10: 1365–1368.

38) Catanzaro D, Gabbia D, Cocetta V, Biagi M, Rag-
azzi E, Montopoli M, et al. Silybin counteracts 
doxorubicin resistance by inhibiting GLUT1 ex-
pression. Fitoterapia 2018; 124: 42–48. 

39) Liu D, Chen Z. The Effect of Curcumin on Breast 
Cancer Cells. J Breast Cancer 2013; 16: 133. 

40) Alqahtani AM, Chidambaram K, Pino-Figueroa 
A, Chandrasekaran B, Dhanaraj P, Venkatesan 
K. Curcumin-Celecoxib: a synergistic and ratio-
nale combination chemotherapy for breast can-
cer. Eur Rev Med Pharmacol Sci 2021; 25: 1916-
1927. 

41) Farghadani R, Naidu R. Curcumin: Modulator 
of Key Molecular Signaling Pathways in Hor-
mone-Independent Breast Cancer. Cancers 
2021; 13: 3427. 

42) Muraro E, Furlan C, Avanzo M, Martorelli D, Co-
maro E, Rizzo A, Fae’ DA, Berretta M, Militello L, 
Del Conte A, Spazzapan S, Dolcetti R, Trovo’ M. 
Local High-Dose Radiotherapy Induces System-
ic Immunomodulating Effects of Potential Thera-
peutic Relevance in Oligometastatic Breast Can-
cer. Front Immunol 2017; 8: 1476.

43)  Catanzaro D, Rancan S, Orso G, Dall’Acqua S, 
Brun P, Giron MC, et al. Boswellia serrata Pre-
serves Intestinal Epithelial Barrier from Oxidative 
and Inflammatory Damage. PLoS ONE 2015; 10: 
e0125375. 

44) Governa P, Marchi M, Cocetta V, De Leo B, Saun-
ders P, Catanzaro D, Miraldi E, Montopoli M, Biagi 
M. Effects of Boswellia Serrata Roxb. and Curcu-
ma longa L. in an in Vitro Intestinal Inflammation 
Model Using Immune Cells and Caco-2. Pharma-
ceuticals 2018; 11: 126. 

45) Togni S, Di Pierro F, Rapacioli G, Di Maio EA, Ap-
pendino G, Franceschi F. Comparative evaluation 
of the pain-relieving properties of a lecithinized 
formulation of curcumin (Meriva), nimesulide, and 
acetaminophen. JPR 2013: 201-205. 

46) Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA, Jemal A. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and mortali-
ty worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin 2018; 68: 394-424.

47) Dunneram Y, Greenwood DC, Cade JE. Diet and 
risk of breast, endometrial and ovarian cancer: 
UK Women’s Cohort Study. Br J Nutr 2019; 122: 
564-574. 

48) Del Cornò M, Gessani S, Conti L. Shaping the in-
nate immune response by dietary glucans: any 
role in the control of cancer? Cancers 2020; 12: 
155. 

49) Xiang D, Sharma VR, Freter CE, Yan J. Anti-tu-
mor monoclonal antibodies in conjunction with 
β-glucans:  a  novel  anti-cancer  immunotherapy. 
Curr Med Chem 2012; 19: 4298-4305. 

50) Zhang M, Kim JA, Huang AY. Optimizing tu-
mor microenvironment for cancer immunothera-
py:  β-glucan-based  nanoparticles.  Front  Immu-
nol 2018; 9: 341. 

51) Suárez-Arroyo IJ, Rios-Fuller TJ, Feliz-Mosquea 
YR, Lacourt-Ventura M, Leal-Alviarez DJ, Maldo-
nado-Martinez G, Cubano LA, Martínez-Monte-
mayor MM. Ganoderma lucidum combined with 
the EGFR tyrosine kinase inhibitor, erlotinib syn-
ergize to reduce inflammatory breast cancer pro-
gression. J Cancer 2016; 7: 500-511. 

52) Radhi M, Ashraf S, Lawrence S, Tranholm AA, 
Wellham PA, Hafeez A, Khamis AS, Thomas R, 
McWilliams D, De Moor CH. A Systematic Re-
view of the Biological Effects of Cordycepin. Mol-
ecules. 2021; 26: 5886.  

53) Lee JB, Adrower C, Qin C, Fischer PM, de Moor 
CH, Gershkovich P. Development of cordycepin 
formulations for preclinical and clinical studies. 
AAPS Pharm Sci Tech 2017; 18: 3219-3226. 

54) Schwenzer H, De Zan E, van Stiphout R, de Moor 
CH, Nijman S, Bond G, Blagden SP. Preclinical 
study of the fungal derivative cordycepin as an 
anti-cancer agent. Mol Cancer Ther 2019; Ab-
stract A062. 

55) Schwenzer H, De Zan E, Elshani M, Van Stiphout 
R, Kudsy M, Morris J, Ferrari V, Um IH, Chettle 
J, Kazmi F, Campo L. The Novel Nucleoside An-
alogue ProTide NUC-7738 Overcomes Cancer 
Resistance Mechanisms in Vitro and in a First-
In-Human Phase I Clinical Trial. Clin Cancer Res 
2021; 27: 6500-6513.

56) Jin X, Beguerie JR, Sze DM, Chan GC. Ganoder-
ma lucidum (Reishi mushroom) for cancer treat-
ment. Cochrane Database Syst Rev 2012; 4: 
CD007731. 

57) Roda E, Luca F, Iorio CD, Ratto D, Siciliani S, 
Ferrari B, Cobelli F, Borsci G, Priori EC, Chinosi 
S, Ronchi A, Franco R, Di Francia R, Berretta M, 
Locatelli CA, Gregori A, Savino E, Bottone MG, 
Rossi P. Novel Medicinal Mushroom Blend as a 
Promising Supplement in Integrative Oncology: 
A Multi-Tiered Study using 4T1 Triple-Negative 
Mouse Breast Cancer Model. Int J Mol Sci 2020; 
21: 3479. 

58) Roda E, Luca F, Locatelli CA, Ratto D, Di Iorio C, 
Savino E, Bottone MG, Rossi P. From a Medici-
nal Mushroom Blend a Direct Anticancer Effect 
on Triple-Negative Breast Cancer: A Preclinical 
Study on Lung Metastases. Molecules 2020; 25: 
5400. 

59) Witt CM, Balneaves LG, Cardoso MJ, Cohen L, 
Greenlee H, Johnstone P, Kücük O, Mailman J, 
Mao JJ. A Comprehensive Definition for Integra-
tive Oncology. J Natl Cancer Inst Monogr 2017; 
2017: 52. 

60) Berretta M, Bignucolo A, Di Francia R, Comello F, 
Facchini G, Ceccarelli M, Iaffaioli RV, Quagliariel-



M. Berretta, F. Franceschi, V. Quagliariello, M. Montopoli, S. Cazzavillan, P. Rossi, P.P. Zanello

956

lo V, Maurea N. Resveratrol in Cancer Patients: 
From Bench to Bedside. Int J Mol Sci 2020; 21: 
2945. 

61) Quagliariello V, Berretta M, Buccolo S, Iovine 
M, Paccone A, Cavalcanti E, Taibi R, Monto-
poli M, Botti G, Maurea N. Polydatin Reduces 
Cardiotoxicity and Enhances the Anticancer Ef-
fects of Sunitinib by Decreasing Pro-Oxidative 
Stress, Pro-Inflammatory Cytokines, and NLRP3 
Inflammasome Expression. Front Oncol 2021; 11: 
680758.

62) Quagliariello V, Iaffaioli RV, Armenia E, Clem-
ente O, Barbarisi M, Nasti G, Berretta M, Ottaia-
no A, Barbarisi A. Hyaluronic Acid Nanohydro-
gel Loaded With Quercetin Alone or in Combi-
nation to a Macrolide Derivative of Rapamycin 
RAD001 (Everolimus) as a New Treatment for 
Hormone-Responsive Human Breast Cancer. J 
Cell Physiol 2017; 232: 2063-2074. 

63) Giacalone A, Quitadamo D, Zanet E, Berret-
ta M, Spina M, Tirelli U. Cancer-related fatigue 

in the elderly. Support Care Cancer 2013; 21: 
2899-2911.

64)  Di Benedetto F, Berretta M, D’Amico G, Montalti 
R, De Ruvo N, Cautero N, Guerrini GP, Ballarin 
R, Spaggiari M, Tarantino G, Di Sandro S, Pec-
chi A, Luppi G, Gerunda GE. Liver resection for 
colorectal metastases in older adults: a paired 
matched analysis. J Am Geriatr Soc 2011; 59: 
2282-2290.

65) Berretta M, Cappellani A, Di Benedetto F, Lleshi 
A, Talamini R, Canzonieri V, Zanet E, Bearz A, 
Nasti G, Lacchin T, Berretta S, Fisichella R, 
Balestreri L, Torresin A, Izzi I, Ortolani P, Tire-
lli U. Clinical presentation and outcome of col-
orectal cancer in HIV-positive patients: a clin-
ical case-control study. Onkologie 2009; 32: 
319-324. 

66) Zanet E, Berretta M, Martellotta F, Cacopardo 
B, Fisichella R, Tavio M, Berretta S, Tirelli U. 
Anal cancer: Focus on HIV-positive patients in 
the HAART-era. Curr HIV Res 2011; 9: 70-81.


