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INTRODUCTION
In the 3rd Millennium the clinical medicine has
evolved into a multifaceted technology-driven
activity whose major purpose are diagnosed and
screening for disease, monitoring health and therapeutic response, and gauging deviations from
ordinary physiology in humans. Advances in diagnostic medicine, have been achieved during the
application of science and technology as result of
a synergic effort among universities, industries,
governments and private institutions.

We are now entering in the “Era” of personalized medicine, which is bringing forth the newest
and most powerful science and technology available for the modern-day practice of diagnosticbased medicine.
To date new oncologic challenges are represented by: a) the advent of anticancer target
therapy; b) immunotherapy-era; c) a new patient
population, constantly growing, so called “cancer
survivors”; d) virus-related tumors; and finally, e)
the enormous cost to support all these aspects on
cancer approach and treatment.
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To better understand these “new” entities it is
necessary to make some considerations on these
different but “accomplices” features.
Here, we’ve highlighted the most relevant discussion presented by speakers in the conference
“Recent evolutions on cancer clinical aspects and
therapeutics approach” held in Naples on 11-12
July 2016.
DIAGNOSTIC SESSION
Function imaging to assess preoperative
neoadjuvant therapy in locally advanced
rectal cancer
Antonella Petrillo, MD
Morphological Magnetic Resonance Imaging
(MRI) evaluation is still considered the best
available tool for locally advanced rectal cancer
(LARC) staging, allowing an accurate evaluation
of the disease extent, up to, beyond and over the
mesorectal fascia, and of the lymph node involvement. However, there are some limitations
in depicting changes after neoadjuvant chemoradiotherapy (CRT) through morphological MRI
alone. A favorable tumor response may not correspond to an appreciable tumor size reduction and
it is difficult to differentiate between post-radiation fibrosis and fibrosis containing viable tumor
remnant. To overcome this limitation, functional
approaches aiming to assess tissue “viability”
through different imaging modalities such as
Position Emission Tomography (PET), Dynamic
Contrast MRI (DCE-MRI), Diffusion Weighted
Imaging (DWI) are being actively investigated.
Actually, PET/CT evaluation is considered the
best technique to predict pathologic tumor response and outcome after preoperative CRT in
LARC patients, suggesting its great potential in
assisting physicians on individualized management decisions in this disease. In scientific literature it has been reported that early changes of
the Standardized Uptake Value (SUV) of PET are
predictive of pathological response with an optimal threshold value of -42.0% and an accuracy
of 93.0%. However, the findings obtained from
late PET scans, performed before surgery, have
shown lower accuracy in predicting pathologic
response.
Moreover, several study have reported the
value of apparent diffusion coefficient (ADC) of
DWI compared to SUV of PET/CT in evaluation
of post-treated locally advanced rectal cancer
showing that, up to now, both DWI and PET/CT
provide good prognostic indicators (ADC and
SUV) in early treatment assessment but that these
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are not accurate enough in pre-surgical phase to
safely select patients for organ-sparing strategies.
In the recent literature, some attention has
been posed on the identification of functional
parameters by DCE-MRI1. These results are provocative since identification of significant and
complete respondent patients may prompt conservative strategies or a “wait and see” policy.
DCE-MRI techniques inform on tissue perfusion and vascular leakage. The most commonly
used approach for analyzing DCE-MRI data is
visual inspection of Time Intensity Curve (TIC)2.
Petrillo et al1 used TIC visual inspection to assess
CRT response in LARC. According their study,
when patients with a partial or complete response
to CRT are included, a sensitivity, specificity and
an accuracy respectively of 79%, 76% and 78%
is obtained; while, considering the performance
of qualitative MRI evaluation in complete responders a sensitivity, a specificity and an accuracy
respectively of 94%, 76% and 84% is reached.
Moreover, Petrillo et al3 have investigated also a
semi-quantitative analysis of DCE-MRI, finding
the best combination, called Standardized Index
of Shape (SIS), that identifies the linear classifier
of the percentage differences Δ of Maximum
Signal Difference (MSD) and of Wash-Out Slope
(WOS); SIS is able to discriminate responders by
non responder patient after CRT with a sensitivity
and specificity of 93.5% and 82.1%, respectively3.
SIS is an objective quantitative method, easily
transferable to clinical routine by means of a
user friendly software application, able to assess
tumor response to CRT through a reproducible
semi-quantitative estimation of tumor blood perfusion. SIS percentage change could play a relevant role in LARC management helping to identify significant pathological response allowing
to adopt conservative strategies and complete
pathological response allowing to adopt a “wait
and see” policy, reducing significant morbidity
and functional complications of total mesorectal
excision.
Predictive and prognostic biomarkers
Renato Franco, MD
The identification of biomarkers is a crucial step in
oncology since it aids to optimize diagnostic tests
and therapeutic decisions. As well as biomarkers
suggest possible targets for novel therapies, they
could be used as prognostic or predictive indicators among the most common tumor histotypes
such as breast cancer, bladder cancer, lung cancer
and melanoma4. Molecular diagnostic is highly
effective in detecting biomarkers, indeed it is able
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to provide the molecular characterization of cancer signatures and information for personalized
treatment also helpful in avoiding the toxicity of
standard drug therapies (such as chemotherapy)5.
The main methods used to evaluate the biomarkers are real-time PCR (RT-PCR), fluorescent
in situ hybridization (FISH), immunohistochemistry (IHC)5. Moreover, the development of
high-throughput technologies, such as microarrays, new generation sequencing methods and
mass spectrometry, allows the use of a growing
range of DNA biomarker analyses5. The identification of predictive biomarkers can be relatively
simple if treatment goals are the cancer driver;
nevertheless they may appear several challenges,
including the heterogeneity of the tumor and
changes of tumor features over time. A number
of cancer driver genes responsible of abnormalities and/or required for cancer cells survival have
been identified4. In addition, examples of analysis
as predictive biomarkers are: DNA methilation¸
circulating tumor cells in the peripheral blood,
mutations and polymorphisms and RNA expression analysis. It is possible to observe satisfactory
result using predictive biomarkers in lung cancer
therapy with drug targeting anaplastic lymphoma
kinase (ALK), proving the critical role of predictive biomarkers in anticancer drug development6.
Moreover, the detection of MYC protein expression in follicular lymphoma (using IHC) might be
useful to predict more aggressive clinical course7.
In the field of immunotherapy the PD-1/PD-L1
axis is playing a promising role in understanding
more about the host immune system, favoring the
introduction of specific immunomodulators into
the cancer therapy8.
Role of genetics and molecular
biology in the diagnosis and therapy
of thyroid tumors
Gennaro Chiappetta, MD
Thyroid cancer is the most common malignant
tumor of the endocrine system and the majority
of thyroid cancers derives from thyroid follicular
cells and includes both well-differentiated forms
as papillary and follicular carcinomas (PTC and
FTC, respectively) and poorly differentiated
forms such as anaplastic carcinoma (ATC)9. Notably, 5-10% of all thyroid cancers are medullary
(MTC) thyroid cancers that arise from parafollicular or C cells.
Among the molecular features found in papillary thyroid carcinoma (up to 45% of cases) there is
the activating point mutation (most often V600E)
in B-RAF and the gene rearrangements of RET10.

RET gene encodes the tyrosine kinase (TK)
membrane receptor for glial cell line-derived neurotrophic factors. In PTC (2.5-40% of the cases), chromosomal inversions or translocations at 10q11.2 lead
to the fusion of the RET TK domain to heterologous
genes (RET/PTC oncogenes) and consequently to
the activation of its signaling and transforming
properties. RET/PTC1 (H4-RET) and RET/PTC3
(RFG-RET) are the most prevalent variants.
Together with RET, B-RAF functions in the mitogen-activated protein kinase (MAPK) pathway.
RET, by promoting GTP loading on RAS, stimulates RAF family kinases, which leads to the
phosphorylation of MEK (MAP kinase or ERK)
and ERK (extracellular signal-regulated kinases
or MAPK) mediates the firing of this cascade. The
high prevalence of BRAF mutation in lymph nodemetastasized PTC tissues from BRAF mutationpositive primary tumors is consistent with a role of
BRAF mutation in facilitating the metastasis and
progression of PTC in lymph nodes11.
Follicular thyroid carcinomas are positive (2050%) for RAS mutations. The N-RAS mutation in
codon 61 is the most frequent RAS mutation in
FTC and it is more frequent in malignant than in
benign thyroid tumors. Our studies in transgenic
mice in which a human N-RAS (Gln61Lys) oncogene (Tg-N-RAS) is expressed in the thyroid
follicular cells have shown that mutated RAS
oncogenes could be able to drive the formation
of thyroid tumors that can progress to poorly
differentiated and metastatic carcinomas.
Medullary thyroid cancers are 75% sporadic
and 25% hereditary. The inherited form of medullary thyroid cancer is transmitted as an autosomal
dominant trait due to a germline mutation of the
RET proto-oncogene, but these mutations occur
also in some sporadic cases.
The most frequent initial manifestation of thyroid
cancer is the appearance of a nodule. In almost all
cases, these nodules are benign; less than 5% are
malignant. However, some cases are misdiagnosed,
and many patients are subjected to unnecessary surgery. Therefore, it is important that patients undergo
an accurate pre-surgery evaluation.
The majority of diagnostic test for thyroid
nodules is fine needle aspiration cytology, which
accurately distinguishes between a benign and
malignant lesion in most cases. However, cytological discrimination between malignant and benign follicular cancer can be difficult because of
poor quality samples and many thyroid FNAs are
called “indeterminate”. In these cases molecular
testing has improved the management of patients.
Thanks to genetic testing, treatment can be customized for each patient even in inconclusive cases,
and surgery can be reserved for malignant cases
3

with a consequent substantial saving in terms of
health care costs. Moreover an understanding of
the alterations in different molecular pathways
of thyroid cancer is a prerequisite for the development of new targeted drugs.
In recent years, the unraveling of the genetic
mechanisms and the identification of molecular
alterations involved in thyroid pathology have
resulted in a rationale for the management and
use of new therapeutic agents that have changed
and will continue to change the treatment of
thyroid cancer.
BRCAness in patients with ovarian
carcinoma and triple-negative breast cancer
Giuseppe Palmieri, MD, PhD
During the last decade, genome-wide association
studies (GWAS)12 have identified several (>70)
loci associated with breast cancer susceptibility.
A limited amount of them (<15) acts as highor medium-risk genes for breast and ovarian
cancers, usually involved in DNA repair and
carrying mutations in coding regions. Almost
all the associations identified through GWAS
are found in noncoding regions and are likely to
involve regulation of genes in multiple pathways.
In recent past years, next-generation sequencing (NGS) has opened up new scenarios through
the detailed characterization of the cancer genome and epigenome in a large variety of cancer
types. In particular, the whole-exome sequencing
(WES) analysis at somatic level has allowed identification of genomic alterations and sequence
variations in coding regions of candidate cancer genes. The most common gene alterations
are detected by WES analysis in the following
genes: TP53 and PIK3CA mutations (25-30%
of cases); CCND1, FGFR1, MYC, and HER2/
ERBB2 amplifications (5-10%); PTEN loss or
mutations (5-7%); AKT1, BRCA1/2, RB1, HER2/
ERBB2, GATA3, CDH1, CDKN2A, FGFR3, and
NF1 mutations (1-4%); EGFR and FGFR2 amplification (1-2%). At germline level, WES studies have confirmed the presence of mutations
in driver genes previously implicated in breast
cancer susceptibility, such as BRCA1/2, AKT1,
CDH1, and GATA3. Overall, BRCA1/2 mutations
present a prevalence of about 5% in the general
population and about 25% in the families with
history of breast-ovarian cancer. Triple-negative
breast cancer (TNBC) cases – classified as a
patients’ subgroup with breast cancer negative
for ER (estrogen receptor), PR (progesterone
receptor), and HER2 expression, accounting for
15% to 20% of all breast cancer cases and pre4

senting a higher risk of relapse and a relatively
poor outcome – have been described to carry
BRCA1 germline mutations up to one third of
TNBC patients (mainly, among those with age
at diagnosis younger than 50 years). As a confirmation of this relationship, TNBC represents
the predominant breast cancer subtype (>60% of
cases) among BRCA1 mutation carriers.
In ovarian cancer, mean age at diagnosis for
the mutation groups appears to be younger (43
and 47 years for BRCA1 and BRCA2 mutation
carriers, respectively) as compared with noncarriers (49 years). Among such patients, BRCA2
mutation carriers are associated with even better
overall survival (OS) than non-carriers. Indeed,
a meta-analysis of 26 studies has indicated the
following 5-year survival rates: 36% for noncarriers, 44% for BRCA1 mutation carriers,
and 52% for BRCA2 mutation carriers13. The
BRCA1/2 mutations (mostly, at germline level)
are associated with generally favorable response
to platin-based chemotherapy, independent of
class stratification, as compared with mutationnegative patients. The significant activity of
poly-ADP-ribose polymerase (PARP) inhibitors
in BRCA1/2 mutation carriers has focused the
attention on BRCA genetic testing in early disease management. On this regard, changes in the
guidelines for stably including the evaluation
of the BRCA1/2 mutation status in all invasive
ovarian cancer patients seem to be mandatory.
Moreover, the BRCA genetic testing should be
consistently integrated into clinical trial designs
as a major stratification factor.
In breast cancer, again BRCA mutation carriers are comparatively younger in age (52 and 54
years for BRCA1 and BRCA2 mutation carriers,
respectively) as compared with non-carriers (58
years). Furthermore, BRCA1 mutation carriers are
more likely to be ER- and PR-negative, to have
lower histologic grade, and to result responsive to
DNA-damaging chemotherapy. In contrast with
ovarian cancer data, a recent meta-analysis comparing breast cancer OS between BRCA mutation
carriers and non-carriers showed no association
between mutation occurrence and OS14.
THERAPEUTIC SESSION
Therapeutic response evaluation
in oncology
Alessandro Bertolini, MD
The criteria of response in oncology are chanced
in the last forty years, depending from the development of new e more active therapies. One
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time the Oncologists lived in a world done by
measures. We needed to have response parameters because we rarely use symptomatic drugs.
The first step of oncologic therapy has been to
defeat the cell cycle and measures are the level
of victory. Chemotherapy drugs worked and work
using the cell cycle as target. These were the arms
used during last century. Fighting the cell cycle
we obtained reduction of tumor volume. During
the last 30 years of 20th century we developed
diagnostic instruments to establish a response
rate. Using radiology (CT, US and MNR) WHO
and RECIST criteria15 have transformed in objective results the efficacy of chemotherapy. The
second step of oncology was the target therapy
that works against the tumor cell without interfere
with cellular cycle. The diagnostic methods that
we use now to verify a response rate are similar:
the radiologic instruments. WHO and RECIST
criteria are also used in this step; however, sometime in clinical practice, we don’t leave target
therapy because one metastasis appears. On the
contrary, the target therapy continues even if a
new metastasis appears. Clinical benefit and not a
volume is the model to follow in clinical practice.
In the third step of cure, called as modern checkpoint inhibitors of immune activity, the response
is not measured by RECIST criteria but as benefit
and we accept also a bigger volume as favorable response. We came back to early oncologic
time. In the 1970s, the patients that appeared in
progression were also treated with chemotherapy
(5FU), thinking that by chemotherapy we could
reduce cancer growth. The practice in oncologic
history has changed again.
Maintenance therapy in metastatic
colorectal cancer (MCRC)
Carmela Romano, MD, Ph.D
Maintaining patients on chemotherapy until disease progression or unacceptable toxicity has
been routine in clinical practice and in clinical
trials in MCRC16. The dangers of continuing cytotoxic therapy, specifically oxaliplatin-containing therapy, as cumulative toxicity often occurs
before clinical progression and there is limited
evidence supporting the prolongation of first-line
treatment beyond 4 to 6 months. Modern trials
suggest avoiding treatment continuance beyond
6 months17. At the time of tumor reassessment, if
the disease is stable or it has even shrunk yet remains unresectable, patients might be considered
for maintenance therapy18.
Several different strategies may be considered:
pre-planned drug holidays or clinically driven

treatment breaks or a depotentiated combination
of the upfront therapy or a completely different
compound to which the patient has not previously
been exposed. Optimal candidates must have
experienced disease control with the induction
therapy namely, a response, or at least disease
stabilization19.
The OPTIMOX1 trial20 and OPTIMOX2 tri21
al compared the fluoropyrimidine-based maintenance strategy with an intermittent approach
or a “chemotherapy-free interval” after FOLFOX
induction; the COIN study compared continuous
versus intermittent oxaliplatin-based therapy22. A
phase 3 Italian trial23 compared continuous versus
intermittent irinotecan-based therapy suggesting
that both strategies can be used.
The greatest experience of maintenance therapy achieved so far is with antiangiogenic agents
because strong biologic and clinical rationales
suggest the use of bevacizumab until (and perhaps beyond) disease progression24.
The first indirect demonstration of the benefit
of the use of bevacizumab until disease progression came from the NO16966 study, in which PFS
was longer when the antiangiogenic treatment
was maintained until disease progression25.
In the Macro-TTD trial26 the patients were
randomized to receive either XELOX and bevacizumab until progression or unacceptable toxicity, and 6 cycles of the same regimen followed
by bevacizumab alone. The SAKK-41/06 trial27
compared maintenance bevacizumab versus observation after 4 to 6 months of standard first-line
chemotherapy plus bevacizumab.
More recently, CAIRO328 and AIO KRK
020729, 2 North European randomized studies,
have set the standard for maintenance therapy
with bevacizumab. These studies are summarized in Table 1.
Tamburrini and collaborators have evaluated
all randomized phase III trials comparing bevacizumab-based maintenance therapy (MB) with
complete stop therapy (ST) or with continuous
therapy (CT). This meta-analysis has suggested
that the use of MB approach increases Time to
Failure Strategies (TFS) and PFS compared to ST.
MB should be considered the standard regimen in
patients with stage IV CRC after first line induction therapy30.
In ESMO consensus guidelines, the optimal
maintenance treatment is a combination of a fluoropyrimidine plus bevacizumab. Bevacizumab as
monotherapy is not recommended. Initial induction therapy (as long as no relevant residual toxicity is present), or second-line therapy, has to be
reintroduced at either radiological or first signs of
symptomatic progression31.
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TABLE 1. Clinical trials about maintenance therapy in MCRC according to different strategies.
Drugs
Study
Induction
Maintenance
PFS
OS
		
regimen		
(months) (months)
					
Fluoropyrimidine OPTIMOX1
FOLFOX
Continuing
9.0
19.3
						
			
FU alone
8.7
21.2
Fluoropyrimidine OPTIMOX2
FOLFOX
FU alone
8.6
23.8
			
Discontinuing
6.6
19.5
COIN
OxaliplatinContinuing
NR
15.8
		
based 				
			
Discontinuing
NR
14.4

HR; p
HR 0.93
p =.49
HR 0.88
HR 1.08
p = NR

On-off
LABIANCA FOLFIRI
Continuing
6
18
						
			
2 months on
			
2 months off
6
17

HR 0.88
p = NR

Bev
MACRO
XELOX/Bev
Continuing
10.3
20.0
						
			
Bev
9.7
23.2

HR 1.05;
p = .38

Bev
SAKK 41/06 CT/bev
Bev
4.1
25
						
			
Discontinuing
2.9
22.8

HR 0.83
p = .22

Cape/Bev
CAIRO 3
XELOX/Bev
			

Metronomic
8.5
21.6
Cape/Bev			

HR 0.89;
p = .22

			

Discontinuing

4.1

18.1

AIO KRK
OxaliplatinFUFA Bev
020774
based CT/Bev
			
Bev alone
			
Discontinuing

6.8

23.8

6.5
6.1

26.2
23.1

FU/bev

p = NS

Abbreviations: 5-FU = 5-fluorouracil; Bev = bevacizumab; CT = chemotherapy; Cape = Capecitabine
HR = hazard ratio; NR = not reported; NS = not significant; OS = overall survival; PFS = progression-free survival.

The biologic rationale and the clinical evidence
for using EGFR inhibitors as maintenance are
less convincing32 and some studies are ongoing33.
However, a more accurate molecular selection of
patients with disease that has a greater chance of
responding might support future studies. Novel
compounds are currently tested as maintenance
agents, thus enriching the future available options (18). For the time being, maintenance therapy
should be considered a valuable option for selected
patients rather than a standard of care.
Role of regorafenib in the treatment
of colorectal cancer: an updated
Anna Nappi, MD
In the last few years, new drugs have been included in the treatment of MCRC that have contributed to improve survival of our patients especially
in the early lines of treatment. Regorafenib can
be used beyond progression to standard therapies.
Regorafenib has been shown to improve OS and
PFS in this setting of patients. Regorafenib is an
6

orally available multikinase inhibitor that blocks
the activity of several protein kinases, including
those involved in the regulation of tumor angiogenesis, oncogenesis and the tumor microenvironment. The efficacy of Regorafenib has been
evaluated in several studies. The most important
is CORRECT trial34. CORRECT is a phase III
trial; it is an international, multicentre randomized trial, involving 114 centers in 16 countries
in North America, Europe, Asia and Australia.
In the CORRECT trial, patients with MCRC
have been recruited. All patients have received
previous therapies with a fluoropyrimidine, oxaliplatin, irinotecan, bevacizumab and cetuximab
or panitumumab for patients who had K-RAS wt
tumors. Patients have been randomly assigned 2:1
ratio to Regorafenib or placebo. All patients have
been randomized to receive oral Regorafenib
160 mg or matching placebo once daily for the
first 3 weeks of each 4 week cycle until disease
progression, death or unacceptable toxic effect.
Results. Between April 2010 and March 2011, 760
patients have been randomized. Median overall
survival has been 6.4 months in the Regorafenib
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group and 5 months in the placebo group; Hazard
ratio has been 0.77% and the reduction in the risk
of death has been 23%. For OS, Regorafenib has
shown the same result in all sub groups analyses.
Secondary endpoint has been PFS. Median PFS
has been 1.9 months in the Regorafenib group and
1.7 months in the placebo group. Also in this case,
the difference has been statistically significant.
This significance is reported in all subgroups.
The most frequent adverse events of any grade in
the Regorafenib group have been fatigue, HFSR,
diarrhea and hypertension. Most adverse events
have occurred early in the course of treatment,
during cycle 1 or 2. This result suggested that
the patients’ monitoring should be more frequent
during the first few cycle of treatment. Based
on the results of this trial, Regorafenib has been
approved by FDA and EMEA for the treatment
of adult patients with mCRC who have previously
progressed to available therapies.
CONCUR trial is another phase III trial, whose design is partially overlapping to CORRECT
trial35. CONCUR trial is a randomized double
blind placebo controlled phase III trial carried
out with patients affected by MCRC. Twentyfive centers distributed in China, Taiwan, Korea,
Vietnam took part to the trial. When comparing
the two studies, some important differences exist.
First: the number of patients. 760 patients have
been enrolled in the CORRECT trial, while only
200 in the CONCUR trial. In the CORRECT
trial, before recruitment all patients have received
bevacizumab and only in case of K-Ras WT cetuxumab or panitumumab. In the CONCUR trial,
only 60% of patients have received a previous
treatment with target therapy.
Median OS has been 8.8 months in the Regorafenib arm and 6.3 months in the placebo arm, HR
has been 55%, the reduction in risk of death has
been 45%. Median PFS has been 3.2 months with
Regorafenib and 1.7 months with placebo. Both
CONCUR and CORRECT trial have shown a significant improvement in OS and PFS with Regorafenib over placebo. Mean duration of treatment
has been 7.3 weeks in the CORRECT trial and 10.6
weeks in the CONCUR trial. The most commonly
adverse events have been HFSR and hypertension,
these results are consistent with other trials with
Regorafenib. The CONCUR trial has not revealed
any new unexpected adverse events.
On April 2012 the CONSIGN trial, EAP based
on CORRECT trial’s results, has began36. This
trial is a prospective, open-label, single arm study
involving 134 centers across 24 countries in the
world. More than 3000 patients have been enrolled
all around the world and 25% of them have been
enrolled in Italy. Italy in fact has been the top

recruiter country. The first six centers that have
enrolled the largest number of patients are Italian.
The results of CONSIGN trial are similar to those
emerged from CORRECT and CONCUR trial.
Using Regorafenib, fatigue is a very common
adverse effect. Recently, the results of the study
showed that the evening intake of Regorafenib
can reduce incidence of fatigue.
Observing CORRECT and CONCUR trials’
curves, we note that they present similar trends;
at the beginning they are not detached. They
have the similar trend to curves of first trials with
cetuximab or panitumumab in non selected patients. Only in case we analyze curves of selected
patients, based on the RAS status, we note that
these are separated from the beginning. In the
CORRECT trial, different subgroups of patients
might have differential responses to Regorafenib
treatment. Future research should aim to identify
these subgroups. RAS mutational status seems to
have no interference with Regorafenib’s activity.
At the current state of the art, available data
strongly support the idea that Regorafenib can be
a useful treatment for pre-treated MCRC patients.
This evidence is included in the AIOM, ESMO
and ASCO guidelines who recommend Regorafenib as a new standard option in pre-treated
MCRC patients.
Immunotherapy in colorectal cancer
Guglielmo Nasti, MD
Immunotherapy is a hot topic in oncology at present and immune-checkpoint blockade using programmed death-1 (PD-1) and programmed death
ligand-1 (PD-L1) antibodies appears to be one of
the most promising immunotherapy approaches.
Immunotherapy differs from conventional cancer
treatment because of its ability to produce durable
responses in some patients.
Preclinical studies demonstrated that blockade
of this interaction, using anti-PD-1 or anti-PDL1 antibodies, can restore T-cell activity against
tumors cells thereby preventing cancer metastasis
and reducing tumor volume. Exciting results have
been seen in tumor groups with limited therapeutic options such as melanoma and NSCLC (for
which nivolumab has recently been licensed).
PD-1 and PD-L1 blockades in Gastrointestinal
(GI) cancers are currently the subject of numerous clinical trials.
PD-1 and PD-L1 blockade are being exploited as single-agents, combinations with chemotherapy, radiotherapy, targeted agents, and other
immune-modulatory drugs and in the maintenance setting. Results are expected to be avail7

able within the next few years and may lead to
modifications in the treatment paradigm for GI
cancers37. As regards CRC, recently, MSI status
was found to be predictive of the benefit of immune checkpoint blockade in advanced CRC,
corroborating the value of integrating knowledge
of the underlying biology with drug development
strategies38.
In reports of the effects of PD-1 blockade in
human tumors, only 1 of 33 patients with CRC
had a response to this treat had a response to this
treatment, in contrast to substantial fractions of
patients with melanomas, renal-cell cancers, and
lung tumors who have a response. What was different about this single patient? The authors hypothesized that this patient had mismatch-repair
deficiency, because mismatch-repair deficiency
occurs in a small fraction of advanced CRCs.
The hypothesis was correct: the tumor of the
single patient with CRC who had a response to
PD-1 blockade was mismatched repair-deficient.
Therefore, the authors hypothesized that mismatch repair-deficient tumors are more responsive to PD-1 blockade than are mismatch repairproficient tumors and initiated a phase 2 clinical
trial to evaluate immune checkpoint blockade
in patients whose tumors had or did not have
mismatch-repair deficiency. The immune-related
objective response rate and immune-related PFS
rate were 40% (4 of 10 patients) and 78% (7 of
9 patients), respectively, for mismatch repairdeficient CRCs and 0% (0 of 18 patients) and 11%
(2 of 18 patients) for mismatch repair–proficient
CRCs. The median PFS and OS were not reached
in the cohort with mismatch repair-deficient
CRC but were 2.2 and 5.0 months, respectively,
in the cohort with mismatch repair-proficient
CRC (hazard ratio for disease progression or
death, 0.10p<0.001, and hazard ratio for death,
0.22p=0.05. This study showed that mismatchrepair status predicted clinical benefit of immune
checkpoint blockade with pembrolizumab.
Further studies are warranted to establish
whether the response rate in non-Lynch syndrome MSI CRC patients differs from Lynch
syndrome MSI CRC patients. Within the MSS
cohort of CRC patients, it remains to be seen
whether patients can be sub-typed by gene significance or immunoscore (e.g., Inflammatory
subtype), and whether any additional subtypes
are immunosensitive.
Further studies are specifically evaluating PDL1 blockade in immunological subsets of CRC. In
particular, a phase Ib trial evaluating the association of atezolizumab and cobimetinib has shown
encouraging preliminary results in MMS patients
with chemo refractory CRC39.
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Cobimetinib is a MEK inhibitor and can promote intratumoral T-cell accumulation and MHC
I up regulation and synergize with an anti-PDL-1
agent. The combination resulted in a higher clinical
response rate in MSS patients than expected from
either cobimetinib or atezolizumab alone. An ORR
of 17% and 6-month OS of 72% represent clinical improvements over a historical 1% ORR and
6-month median survival for standard of care in
this setting. These results suggest that cobimetinib
can sensitize tumors to atezolizumab by increasing
MHC I expression on tumor cells and promoting intratumoral CD 8 T cell accumulation. On the bases
of these encouraging results, the expansion of this
phase Ib study in ongoing in mCRC.
CONCLUSIONS
•
•
•
•
•

Trials are ongoing in mCRC
CRC probably less easy than others
MSI-H tumors: a good target
Others may be: MSS with immune infiltrates
Combination with targeted agents:
+ chemotherapy, sequence?
+ radiotherapy?
+ targeted agents: anti-angiogenics, MEK…?

New therapeutic strategies in
the treatment of gastrointestinal
neuroendocrine tumors
Salvatore Tafuto, MD
Neuroendocrine tumors of the gastrointestinal
tract (GEP-NET), traditionally considered as rare
diseases, have become topic of great interest in
the last few years. The new evidence in the field
of histological classification, the identification
of nosographic criteria related clinical aggressiveness, and the new knowledge of molecular
biology have made the neuroendocrine tumors
object of great ferment both for basic research,
that for clinical studies. Currently, the landscape
of therapeutic drugs available has greatly expanded thanks to several phase III studies which led
to the registration of new drugs that have proven
effective for the treatment of neuroendocrine
tumors. Somatostatin analogues (SSA) are analogues of the native somatostatin. Over 80% of
GEP-NET expresses on the surface of its membrane cell the “SSTR receptors”, in particular the
low-grade forms. The SSA-approved and used
in our country are the octreotide and lanreotide.
They are able to produce an improvement of the
clinical symptoms in more than 60% of the cases,
a stabilization of tumor growth in the 30-50% of
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cases. The antiproliferative activity of the SSA
has been assessed recently with two clinical studies of equal importance, the study PROMID40
and the study CLARINET41. Both are randomized prospective studies have demonstrated the
antiproliferative activity of these molecules in
vivo. To date we can say that, thanks to these
studies, which definitely shown critical issues and
limitations, we have seen a change in terms of
perception of the two drugs, which by pure drug
palliation care should be understood now as drugs
to antiproliferative activity and able to impact
positively on PFS of patients with GEP-NETs.
The therapeutic approach to the GEP-NETs, has
certainly revolutionized by the use of molecular
targeted drugs such as everolimus, an inhibitor of mammalian target of rapamycin (mTOR)
and sunitinib, an inhibitor of tyrosine kinase.
Everolimus is a selective inhibitor of mTOR, a
serine-threonine kinase whose activity is known
to be involved in a several human cancers, and is
a potent inhibitor of the growth and proliferation
of tumor cells. Everolimus is indicated for the
treatment of neuroendocrine tumors of pancreatic
origin, well or moderately differentiated, inoperable or in metastatic stage, at a dose of 10 mg daily.
Recently, the results of the study RADIANT 442
(RAD001 in Advanced Neuroendocrine Tumors)
demonstrated that the patients treated with everolimus showed a prolonged median PFS compared to those treated with placebo (11.0 versus.
3.9 months, HR 00:48; 95% CI 0.35 to 0, 67; p
<0.00001). At the time of the interim analysis of
OS it was observed a trend toward improved survivalHR = 0.64; 95% CI, 0.40 to 1.05; p = 0.037,
with a total of 70 deaths recorded at the time of
data cutoff42 (20.5%) in the everolimus arm and
28 (28.6%) in the placebo arm. The result was
not statistically significant, as the significance
threshold interim analysis was p = 0.000213.
Even Sunitinib43, a biologic inhibitor of tyrosine
kinase associated with the receptor, it is indicated
for the treatment of pancreatic neuroendocrine
tumors (pNET) well differentiated, inoperable or
metastatic disease (median PFS was 11.4 months
with sunitinib arm compared to 5.5 months in the
placebo armhazard ratio: 0.418 (95% CI 0.263,
0.662), p-value = 0.0001). The pivotal study with
sunitinib in pNET was terminated prematurely,
and the primary endpoint of the drug evaluation was based on investigator assessment: both
conditions may have affected the estimate of the
treatment. Chemotherapy has been for years, the
only therapeutic option for the treatment of metastatic pNET and GEP-NET, with very various
results. Therefore, the regimen with cisplatin
and etoposide is usually the preferred treatment

schedule for the treatment of poorly differentiated
neuroendocrine tumors. Even if such platinumbased treatment scheme has historically shown
interesting results in terms of response rate on
undifferentiated forms44, the impact on OS is
minimal, so these results remain controversial
and the question of what is the best treatment
scheme to use for these forms is still debated.
The traditional use of this scheme comes from old
studies, with little statistical evidence because of
the small number of patients enrolled in clinical
trials. Also other drugs such as gemcitabine, oxaliplatin, or temozolomide (TMZ) streptozotocin
(STZ) can be evaluated in the treatment of NET
The activity of TMZ in patients with metastatic
neuroendocrine tumors has been evaluated in
several studies42-44 that showed interesting activity by the overall response rate (ORR) point
of view, ranging from 25% to 70%. TMZ has
shown good activity in patients with NET was
taken alone or in combination with other anticancer drugs such as capecitabine, bevacizumab,
or thalidomide. The first randomized Phase III
study that included the use of chemotherapy in
pNETs was performed by Moertel in 1980 that
compared the combination of STZ and 5-FU versus STZ as a single agent. The combination arm
showed results superior to those of the treatment
arm monotherapy in terms of ORR (63% versus.
36%, respectively) and median OS (26 versus.
16.5 months), even if the difference of OS was
not statistically significant. The disparity of these
results may be related to several factors: the lack
of standardization in order to assess the response
in previous studies, the heterogeneity of these
tumors in terms of biological behavior and the
consequent different response to chemotherapy.
In order to clarify the most appropriate place in
the therapeutic planning of the STZ associated
with 5-FU in the treatment of pNET advanced
stage, an international multicenter randomized
phase III trial (study SEQTOR) is ongoing. This
trial, which is currently active at our Institute,
comparing the efficacy and safety of everolimus
followed by chemotherapy with STZ and 5-FU
until progression in reverse order (chemotherapy with STZ and 5-FU until progression or
unacceptable toxicity, followed by everolimus
progression). Immunotherapy has recently found
a new field of application. Antibodies directed
against the checkpoints PD-1/PD-L1 showed tumor regressions and lasting dynamics, suggesting a re-balancing of host-tumor interaction.
Pembrolizumab showed a promising anti-tumor
activity (objective response rate of 56%) also in
the treatment of Merkel cell carcinoma45,46, which
is an aggressive neuroendocrine carcinoma of the
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skin (which can be distinguished from other malignant tumors for the expression of cytokeratin
20). These preliminary results leave assume a
hypothetical and future role of immunotherapy
in the treatment of other neuroendocrine tumors.
Radiation treatment with Cyberknife
in 100 prostate cancer patients
Paolo Muto, MD
Prostate cancer (PC) is the second most common
cause of cancer worldwide47. It is estimated that
more than 29.000 men will die from metastatic
PC in 2014 in the Unites States48.
The majority of PC is localized, and various
curative treatment options have aimed to improve
the oncologic and functional outcomes of these patients; radical prostatectomy and/or external
beam radiation therapy (EBRT) is the conventional treatment option for localized PC. Regarding
radiotherapy (RT), many treatment options are
available for patients treated with RT, ranging from
fractionated external beam RT (with different fractionation schedules) to brachytherapy (high dose
rate or low dose rate). None of them has shown superiority in terms of efficacy compared to radical
prostatectomy. Conventional RT (CRT) as primary
treatment for PC is usually protracted over 7-9
weeks, according to different protocols in different
centers. Hypo fractionated RT can reduce overall
treatment time and result particularly promising
in PC for radiobiological considerations. Radiobiologically, slowly growing PC cells are thought
to have a low a/b ratio consistently less than 349-51,
this suggests that PC cells are highly sensitive to
dose per fraction, which means that a hypo fractionated radiation therapy with a large radiation dose
delivered in a smaller number of fractions may
be advantageous. Considering this low ratio and
assuming an α/β ratio for early-responding tissues
(like skin or mucosa) of 10 and for late-responding
tissues (like bladder/rectal mucosa and muscle)
of 352,53 hypo fractionated RT should reduce the
normal tissue complication probability for bladder
and bowel53 compared to conventional schedules.
This translates in an increase of the therapeutic
index, allowing a dose escalation to the target with
a good toxicity profile. CyberKnife is a treatment
device used to deliver high-dose hypo fractionated
stereotactic body radiation therapy using a robotic
arm in combination with intrafraction prostatic
motion tracking54. It can facilitate delivery of an
optimal therapeutic dose to the prostate with a
rapid dose falloff near the targeted lesion, resulting
in potentially better local control. CyberKnife was
used for PC for the first time by King et al55 and
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many moderately hypo fractionated schedules for
PC have been used in recent years in most RT
facilities with promising results56,57. A new issue
to be addressed is if a more pronounced hypo
fractionation, i.e. RT in four or five fractions, can
be at least as active, effective, and nontoxic as
conventional or moderately hypo fractionated regimens for patients with early-stage organ confined
PC. The NCCN guidelines consider CyberKnife
technique an emerging treatment modality with
single institutional and pooled reports of similar
efficacy and toxicity to conventionally fractionated regimens. This modality can be considered an
alternative at clinics with appropriate technology,
physics and clinical expertise58.
In our Institution, between November 2012 to
May 2015, 99 consecutive patients were treated
with stereotactic body radiation therapy (SBRT)
CyberKnife. Forty-five patients had low risk PC:
Clinical stage T1-T2a and Gleason ≤ 6 and PSA
<10 ng/ml, 49 patients had intermediate risk PC:
Clinical stage T2b or T2c, PSA 10-20 ng/ml or
Gleason 7 (3+4), and 5 patients presented with recurrent disease. A contrast enhanced CT scan was
acquired for planning using a multislice scanner
at 1 mm slices thickness. The gross tumor volume
was defined on the basis of clinical and radiological findings and for delineator’s purpose image
fusion of MRI with planning CT was performed.
Delineated organs at risk were the rectum, bladder,
bowel, femoral heads, penis, testicles, neuro-vascular bundles, skin. All patients were evaluated in
terms of biochemical control of the disease, acute
and late toxicity and quality of life. CyberKnife
treatment was delivered in five fractions of 35 Gy
prescribed to 80% isodose line. Fifty-eight patients
had a follow up of 12 months with a mean value
of PSA of 0.9 ng/ml, and 23 patients had a follow
up of 24 months with a mean PSA value of 0.4 ng/
ml. In addition, treatment with CyberKnife was
well tolerated. The urinary acute toxicity was G1
in 65%, G2 in 2% of patients; the rectal acute toxicity was G1 in 20%; G2 in 9%. The urinary late
toxicity was G1 in 22%; G2 in 1%; the late rectal
toxicity was G1 in 8% and G1 in 1% of patients.
Immunotherapies in the
treatment of NSCLC
Francovito Piantedosi, MD
Lung cancer remains a leading cause of cancer-related mortality worldwide despite improvements in outcomes for patients with advanced non–small cell lung cancer (NSCLC) with
platinum-based chemotherapy and molecularly
targeted therapies.
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TABLE 2. Summarize developing checkpoint inhibitors.
Checkpoint inhibitors
Mechanism of action
NSCLC clinical trial settings
Agents		
(line of therapy)
					
CTLA4 blockade
Ipilimumab
Monoclonal antibody against CTLA4
1st-line, maintenance
Tremelimumab
Monoclonal antibody against CTLA4
1st-line, maintenance, 2nd/3rd-line
PD-blockade
Nivolumab
Pembrolizumab
Atezolizumab
Durvalumab (MEDI4736)

Blocks binding of PD-1 to PD-L1 and PD-L2
Blocks binding of PD-1 to PD-L1 and PD-L2
Blocks binding of PD-L1 to PD-1 and CD80
Blocks binding of PD-L1 to PD-1 and CD80

Immune checkpoint inhibition as a new treatment approach is undergoing extensive investigation in NSCLC and other malignancies59.
The immune system plays a critical role in
identifying and destroying foreign or abnormal
cells in the body, including suppressing tumor
growth. Tumors utilize several strategies to avoid
recognition by the immune system including also
induction of T-cell non-responsiveness through
modulation of immune checkpoint pathways.
The CTLA-4 and PD-1 immune checkpoint
pathways have been the most actively studied
pathways in recent times. Both suppress T-cell
activity in distinct ways: CTLA-4 regulates T-cell
activity at an early stage, whereas PD-1 predominantly regulates later effector T-cell activity
within tissues and tumor.
Development of checkpoint inhibitors in lung
cancer includes both CTLA4 blockade and PDblockade.
Results from the CheckMate 017 study have
shown that Nivolumab is the first PD-1 inhibitor
to demonstrate a survival benefit vs. standard-ofcare docetaxel in previously treated patients with
advanced SQ NSCLC: (41% reduction in risk of
death (HR 0.59; p = 0.00025); 1-yr OS: 42% vs.
24%; mOS: 9.2 vs. 6.0 mo). Nivolumab benefit is
independent of PD-L1 expression and the safety
profile of Nivolumab is favorable versus docetaxel.
Checkmate 057 tested Nivolumab versus
Docetaxel in advanced non-squamous NSCLC
after first line Platinum-based chemotherapy. Primary endpoint has been survival and the study
has demonstrated a statistically significant advantage in favor of Nivolumab versus docetaxel: 12.2
months versus 9.4 with HR= 0.73. In comparison
with 017, in Checkmate 057 a correlation between
OS and expression of PD-L1 has been shown to
all cut-offs studied (PD-L1 >1% HR=0.59; >5%
HR= 0.43; >10% HR=0.40). In this study also the
toxicity profile has been favorable to Nivolumab.
In March 2015 FDA has approved Nivolumab
for metastatic SQ-NSCLC with progression after

1st-line, maintenance, 2nd-line, 3rd-line
1st-line, 2nd-line, all-lines
1st-line, 2nd/3rd-line
Any line, 1st/2nd-line

platinum based chemotherapy and in October
2015 has extended the indication to non-squamous NSCLC. In April 2016 EMA has also extended the indication to NSCLC.
In October 2015, also Pembrolizumab has
been registered by the FDA for the treatment of
pre-treated patients affected by NSCLC, both
squamous and non squamous but with expression
of PD-L1 on the basis of KEYNOTE-001 study.
In the KEYNOTE-010 study the advantage
of Pembrolizumab vs. Docetaxel in pre-treated patients has also been shown with expression of PDL-1 >1%. In addition Pembrolizumab
has shown efficacy also in the first line (KEYNOTE-024 study) versus dual drugs including
platinum in patients expressing PD-L1.
Atezolizumab has shown a statistically significant advantage in OS when compared with
docetaxel in pre-treated patients (POPLAR study)
hyper expressing PD-L1 on cancer cells as well
as lymphocytic infiltrate (HR= 0.49).
According to this evidence Immune checkpoint inhibition represents an important new approach to lung cancer treatment (NSCLC). Future
perspectives of immunotherapy treatments include: association with Ipilimumab, with standard
chemotherapy, immunotherapy in both adjuvant
and neoadjuvant setting.
This new therapeutic approach requires additional assessments in terms of time to treatment
response, different pattern of tumor response,
different criteria of progression and different toxicity.
MISCELLANEA SESSION
Obesity and cancer
Rosario Vincenzo Iaffaioli, MD
We must remember that the dozens of tons of
food that we introduce in our lifetime correspond
to innumerable molecular interactions.
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These trace the fate of our health as amply
demonstrated in large population studies by researchers from around the world, in the wake of
Ancel and Margaret Keys and their collaborators
(How to eat well and stay well: the Mediterranean
way. New York: Doubleday; 1975).
Already in those days they were built certainties about low incidence of coronary heart disease
in the population, such as Italy South typical
Cilento, metabolic syndrome and related cardiovascular acute conditions. The pathognomonic
advantage, confirmed in numerous subsequent
studies, still is attributed to the Mediterranean
diet and a healthy lifestyle. In recent decades
unfortunately those spontaneous rules of life have
gone largely disappointed to the point that in
Campania, particularly overweight and obesity,
affecting much of the population, and especially
children and adolescents aged 8 to 14 years (49%
of the population!). But throughout Italy, in the
North, especially the Triveneto and Liguria, Umbria, and then all the southern regions are strongly
affected by the same phenomenon. In Italy more
than 1.1 million children are overweight or obese.
Obesity is now epidemic disease directly involved
in the “diseases of nutritional well-being.” It is
therefore necessary to re-educate a food philosophy, “cibosofia”, who prefers biological products,
especially by the earth, and replace all foods with
low saturated fats in favor of unsaturated and
those that determine the prevalence of omega-3
to the omega-6. Certainly we must not forget
the pollutants, often with endocrine interfering
effect. These include: phthalates, perfluorinated,
pesticides, flame retardants, many PCB. In thirty
years the chemical industry has poured at least
100,000 substances in the environment, of which
the WHO has managed to only 900 to test. And
we should mention also benzene, resin, glue, lubricants, paints, detergents, etc.
Since 2004, “Appeal of Paris”, the precautionary principle has never been applied in the chemical industry. Surely between pollutants will prevail numerous that determine pseudo-estrogenic
effects, such as cosmetics.
Many carcinogens are able to accumulate in
the fat, with more marked effect for lung, breast,
ovaries, prostate, colon and lymphatic system.
And, if you calculate that about 35% of cancers are attributable to smoking, for at least
11 types of cancer is calculated dependence on
overweight/obesity: liver, prostate, ovary, bladder, kidney, colon and rectum, esophagus, breast
postmenopausal osteoporosis, pancreas, endometrium, stomach (cardia).
Furthermore World Cancer Research Fund International has verified a strong link between physi12

cal activity and decreased risk for: post-menopausal
breast, colon, and endometrium. But there is also
moderate evidence for these other cancers.
In all studies, collected in recent years, healthy
diet and reduced risk of cardiometabolic syndrome, diabetes and cancer mean:
a) Very varied diet characterized by many and
various whole grains, legumes, fruits and vegetables;
b) Limit the excessive caloric intake from sugarrich items especially if refined or fat and avoid
excess sugar-sweetened drinks;
c) Avoid preserved meats and limit red meat and
foods high in salt as highlighted in studies on
diet and gastric cancer (R.R. 1.70).
The IARC monograph of 2015 provides a
fairly credible benchmark index between carcinogenicity of certain foods and gastric cancer
and CRC63.
We must also remember that the cardiometabolic syndrome means increase of IGF-1 and IGF1 free, obesity also means insulin resistance and/
or hyperinsulinemia, increase of free estrogen
and cell proliferation, and that at the global level
is demonstrated the increased onset of neoplasms
also in correlation with the number of 5 risk factors implicated in the cardiometabolic syndrome.
We must remember the central role of the
inflammation and of NFKB as well as on the
axis of LPPS gut - liver - fat - obesity and on
intestinal permeability with inevitable alteration
of the microbiota, from which it could descend
chain reactions that allow the passage of toxins
and bacterial populations in the circulation.
The overall increased risk of cancer is still
studied in relation to BMI, TNF, IL-6 and IL1β,
as well as monocyte chemo-attractants of macrophages and adipose tissue (ATM).
Other cytokines involved in these processes
are: IL-8, IL-10, IL-12, IL-17, IL-18, IL-22, and
IFN-Υ.
On top of that we have to consider that the
regulatory T cells (Treg), an important anti-inflammatory protective rampart, located in the
abdominal deposits, are lost in obesity exacerbating the pro-inflammatory state associated with
the increase of BMI.
Obesity and over nutrition stimulate simultaneously and systemically NEFA, insulin, glucose,
leptin and inflammatory cytokine reducing the levels
of adiponectin, imbalances that can promote the
survival of tumor cells and tumor progression. Then
in the colon, obesity promotes a change in the microbiota, amplifying the inflammatory phenomena.
The sequential genetic progression of neoplasia is well established. Intestinal adenomas are
considered precursors of cancer and their pre-
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valence in the general population is high. As in
the pancreas carcinoma the transition is equally
influenced by environmental factors.
There are some explanations for the high incidence of gastrointestinal cancers. First, the epithelium contains a much higher number of proliferative activities as the stem cells and progenitor
cells compared to other epithelia, including the
liver and pancreas, where cell division is mainly
evoked in response to injury.
Secondly, the gastrointestinal epithelium is in
direct contact with the surrounding environment,
whereas the ingested material that may contain
substantial traces of toxins and carcinogens.
Finally, the gastrointestinal tract, especially
the colon, is home to trillions of microbial diners.
As these microbes are usually well tolerated,
some diets including those high in fat content, can
lead to dysbiosis and activate the inflammatory
response.
Finally, the epithelium serving of barrier and
preventing the microbial penetration and disintegration/digestion products (endotoxins, nucleic
acids, etc.) can evoke inflammatory responses
with neoplastic growth promotion64.
Also diets low in fiber can alter the microbial
diversity by increasing inflammation65.
Pathophysiological and biochemical
mechanisms of the metabolic syndrome:
implications in oncology
Vincenzo Quagliariello Ph.D
The holistic management of cancer patients includes several areas like medical, nutritional,
emotional, behavioral, endocrine and immune.
All of these can affect the cytokines, metabolic functions and tumor microenvironment that
involves tumor associated macrophages (TAM),
adipocytes, and extracellular matrix; all of these have a central role in the onset of metabolic
syndrome. Based on the International Diabetes
Federation of 2005, a patient with metabolic
syndrome has Central obesity (defined as waist
circumference ≥94 cm for Europoid men and
≥80 cm for Europoid women) plus any two of the
following: raised triglycerides >150 mg/dl, or specific treatment for this lipid abnormality; reduced
HDL cholesterol: <40 mg/dl in males, and 50 mg/
dl in females, or specific treatment for this lipid
abnormality; raised blood pressure: systolic blood
pressure ≥130 mmHg or diastolic blood pressure
≥ 85 mmHg; raised fasting plasma glucose ≥100
mg/dl, or previously diagnosed diabetes mellitus.
Metabolic syndrome is associated with a higher
relative risk of developing of level, CRC, pancre-

as, prostate and breast cancer. Specifically, breast
cancer patients with metabolic syndrome and
higher levels of testosterone has a relative risk of
tumor recurrence of 6,5 times compared to woman without metabolic syndrome and low levels
of androgens66. Among molecular factors with a
key role in the genesis of metabolic syndrome
there are D-glucose, Advanced Glycatiion End
product (AGE)-Advanced Glycatiion End product
receptor (RAGE) axis (because stimulate inflammation), Amadori products, Insulin (trough the
insulin resistance), trans unsaturated fatty acids,
growth factors, Free fatty acids, with particular
attention to intramuscular triglycerides (IMTG),
peroxides (with particular attention to MDA4HNA), animal protein (low levels of hydrogen
solforate that decrease butyrate), pro-inflammatory cytokines (especially cytokines produced by
adipocytes surrounded by macrophages), neuroendocrine disorders (leptin-adiponectin) due to
leptin resistance. Specifically, it is important to
understand how leptin resistance and low levels
of adiponectin, common in metabolic syndrome
patients, can increase cell survival, angiogenesis
and drug resistance with possible crucial role in
cancer. Specifically, as an example, Leptin stimulates the in vitro growth of androgen-insensitive
Prostate Cancer cells, and increased serum leptin levels are associated with larger, high-grade,
and more advanced tumors. Adiponectin showed
antitumor activity via inhibition of angiogenesis,
and lower adiponectin serum levels are associated
with high-grade and more advanced PC cells. On
the basis of these considerations, our research
group has conducted several studied based on
the use of brown rice extract for CRC treatment;
in fact brown rice extract incubated with human
CRC cells inhibit cell proliferation and decrease
significantly secretion of cytokines that have a
key role in metabolic syndrome and cancer progression like IL-8, IL-8, MMP-2 and MMP-9.
The same behavior is observed in another research study based on the use of nanotechnology
for oral delivery of curcumin in rats pretreated
with LPS (molecules that increase inflammation
as often happens in patients with metabolic syndrome). Specifically, we have obtained an unprecedented pharmacokinetic profile of curcumin
with the best nanoformulation, represented by a
combination of the smaller nano-emulsion size
(110 nm), co-delivery of curcumin and piperine
(weight ratio 100:1) and the highest degree of
chitosan thiolation (around 15%). Then, we have
assessed its anti-inflammatory properties after
oral administration in rats at low doses (≤0.1
times the volume administered in the pharmacokinetic study) compatible with a possible transfer
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to humans. Furthermore, the proposed food grade
nano-emulsions loaded with curcumin, has not
show any cytotoxic effect on normal fibroblasts
while they are able to promote death of CRC
cells in agreement with common knowledge of
curcumin selective action.
Old and new cardioprotective drugs.
Which indications?
Nicola Maurea, MD
The cardiotoxic effects of anticancer drugs represent a limit to the treatment of oncological
patients. The onset of myocardial damage, with
important consequences in terms of morbidity,
mortality and strong socio-economic impact, is
a particular adverse event considering that the
new therapeutic strategies, besides to aim to the
patient’s healing, try, alternatively, to achieve
chronicity of neoplastic disease through a prolonged inhibition of tumor growth.
This results in an increased number of “long
term survivors”67, with respect to the past years,
burdened by the onset of chronic or late cardiotoxic effects of anticancer drugs. Unfortunately,
to the toxicity of the traditional drugs used in
oncology, must be added the less known late
consequences of “target therapy”, with on-target/
off-target important effects against the cardiovascular system. In particular, anthracyclines, drugs
used as first-line in many types of cancer, produce a well-known irreversible cardiomyopathy,
through multiple mechanisms, which include the
generation of ROS and the inhibition of topoisomerase 2 beta (Top2β)68.
To the anthracycline-related toxicity is added
the one of the new biological therapies that, by
inhibiting specific proteins involved in tumor
growth and homeostasis of cardiovascular system, help to increase the population of cancer
survivors who develops a disease following the
treatment. Among them, Trastuzumab, a monoclonal antibody founder of ErbB2 inhibitors,
has revolutionized the natural history of breast
cancer, but is associated with an increased risk
of asymptomatic left ventricular systolic dysfunction (3-18%) and heart failure (0-4%)69.
In real world the incidence of cardiac dysfunction and heart failure in patients treated with
anthracyclines and trastuzumab are even higher, in
the range of age 65-74 and > 75 years, reaching cardiotoxicity values of 35% and 43%, respectively70.
Another chapter is represented by the angiogenesis inhibitors. Interfere with angiogenesis is
an effective and widely used approach in cancer
therapy; unfortunately, the anti-angiogenic therapies
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can cause significant systemic cardiovascular effects such as hypertension, left ventricular dysfunction, heart failure, ischemic heart disease, myocardial infarction and in some cases QT prolongation71.
In terms of cardioprotection, after the disappointing conclusions of Prada and Manticore studies, as well as those of other randomized trials of
which the preliminary results are known, waiting
to resolve doubts on the efficacy of ACE inhibitors, sartans, β-blockers and statins, we wanted to
test the effectiveness of Ranolazine. It is a potent
inhibitor of the late sodium current (INa) able to
effectively counter the dependent accumulation
of cytosolic Ca2+/Na+; in normal conditions the
membrane sodium calcium exchanger – NCX –
allows the entry of extracellular Ca2+ exchanging
it with the intracellular Na+, with consequent
improvement of diastolic relaxation.
In our experimental cardioncology laboratory, we have performed studies on an established
animal model, treated with anthracyclines or trastuzumab, the founder of the anti-ErbB2, and we
have shown that pre-treatment with Ranolazine
or post-treatment with Ranolazine, at the end of
antineoplastic treatment, prevents left ventricular
dysfunction.
We believe that our animal model is sufficiently valid for the study of anti-neoplastic
drugs-related cardiotoxicity as well as to test the
cardioprotective effect of any other new molecules with antioxidant action.
In conclusion, considering the increased and
widespread use of antineoplastic drugs, especially on patients with advanced age, the side effects
are more and more frequents making imperative,
in the clinical management of neoplastic patient
who develops cardiovascular problems or at risk
of developing them, the close interaction between
cardiologist and oncologist.
Cancer reprogramming
Michele Libutti, MD
The Neoplastic Tissue is a complex and dynamic
entity. It encompasses many cell types (cancer
cells, tumor infiltrating lymphocytes, cancer associated fibroblasts, stroma cells, stem cells) in
a system rich of molecular crosstalks mediated
by cytochines72. Depending on the distance from
the vascular tree, cells undergo hypoxia, acidosis,
and redox changes and oxygen and nutrients shortage too, together with epigenetic and mutational
changes. In Mitochondria and in the cytosol
we can observe metabolic adaptative changes in
the pathways implicated in energy production
(aerobic hyperglycolisis, TCA reprogramming,
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OxPhos down regulation, alterations in glutamine
metabolism) in order to up regulate the membrane
lipids and DNA production73. Products of such
reactions (alfa2-ketoglutarate, lactate, citrate, and
pyruvate) and mutated enzymes (FH, IDH, and
PDHc) are also inducers of angiogenetic factors
(HIF1) and pro-inflammatory cytochines.
They can also induce epigenetic changes. Our
aim is to emphasize the importance of the:
• Complex changes in cytosol and mitochondrial environment (Warburg effect, Glutamine
and Hydroxibutirate metabolism)74,75;
• Changes in ASCT and SLC7a5 receptors and
transporters;
• Genetic heterogeneity of cancer with modifications in the landscape of pi3k, myc, pTen,
p53, bcl2 and cadherins genes;
• Changes in bioenergetics of the cancer cell.
Beyond the metabolic reprogramming (regulated by chemical dissociation k factors of the
enzymes implicated and depending on the relative amounts of substrates), a very important role
is played by the Microbiota and by immunocompetent cells in the microenvironment76. The Study
of the genomics and metabolomics of cancer cells
will lead to the implementation of a new paradigm
in treatment: Glutamin supplementation with carbohydrates restrictions, use of Aminoxyacetic
acid, therapy with blockers of Complex1 (Metformin), inhibition of Transporters.
Bone fragility of cancer patient:
prevention and treatment
Marco Danova, MD
Osteoporosis is a common condition characterized by bone impairment, in its strength and micro
architecture: it represents a risk factor for spontaneous fracture77. Anticancer therapies, in particular aromatase inhibitors (AIs), chemotherapy
(CT), glucocorticoids and drugs that act on the
pituitary gonadotropins (as their analogs), used
in breast and prostate cancer patients, may contribute to an enhanced bone remodeling leading
to a reduction of mineral density and an increased
fracture risk78. The five-year survival in breast
and prostate cancer has increased respectively
87% and 91%79. So, with the increased longevity
of the population, even after the diagnosis of malignant disease, it is essential to prevent or to treat
all clinical and metabolic effects on bone due to
the anticancer therapies.
Breast cancer and osteoporosis: Estrogens
are hormones acting on bone by direct and indirect
mechanisms, capable of slowing bone resorption:
through the estrogen receptor on osteoblasts and

on osteoclasts, they determine the suppression of
the receptor activator factor kB ligand (RANKL),
nuclear inhibition of osteoclastic differentiation
and thereby reducing bone remodeling. The risk
of osteoporosis is closely related to the age of onset of menopause because estrogen deprivation is
certainly the main factor in determining the loss
of bone mass and increase the risk of fractures.
In postmenopausal the body mass index (BMI) is
inversely proportional to the risk of osteoporosis.
In this period, most of the androgens are converted into estrogen by the enzyme aromatase in
the adipose tissue. Even in absence of bone metastases, other conditions may increase the risk
of osteoporosis, producing circulating factors that
stimulate bone resorption and hypercalcemia80-82.
Histochemical studies previously conducted on
bone of cancer patients, have shown a higher
activity osteoclastic and osteoblastic activity in
addition to a reduction of the surface area and
volume of osteoid80,83. The mineral depletion is
faster and more severe in patients with treatmentinduced bone loss in cancer compared to those
with natural menopause. Therapies for breast
cancer, together with frequent inadequate intake
of calcium and vitamin D, induce hypogonadism
causing a condition of increate bone fragility84.
However, several chemotherapeutic agents may
have direct effects on bone metabolism beyond
hypogonadism85.
Estrogen receptor modulator drugs and
osteoporosis: since 1998 the estrogen receptor
modulator drugs (SERMs) tamoxifen (TAM) has
become for many years the drug of choice for all
cases of tumor with estrogen receptor (ER) positive86. The class of drugs effects SERM shows
tissue-specific agonist or antagonist to the estrogen receptor: thanks to these properties, TAM
may reduce the risk of osteoporosis when used in
post-menopausal women87. However, the ovarian
ablation conducted in premenopausal subjects
(drugs that block the gonadotropin releasing hormone (GnRH), causing down regulation of the
GnRH) can be associated with decreased bone
mass up to 13% in the first year89,89.
Aromatase inhibitors and osteoporosis: Aromatase inhibitors (AIs) (inhibitors of cytochrome
P450 aromatase, an enzyme that catalyzes the
conversion of androgens to estrogens) are replacing TAM in the adjuvant hormonal therapy for
women after menopause with ER positive early
stage breast cancer: in this setting, AIs have
been shown to have superior efficacy in reducing
the risk of recurrence compared with TAM, and
thus have become the preferred choice for this
subgroup of patients90. However, TAM remains
a viable choice for initial hormonal therapy for
15

those seeking to avoid the musculoskeletal effects
of AI. Both the laboratory data that clinical data
available suggest that they have a different toxicity profile, in particular for older people who have
a low cumulative risk of recurrence but a large
number of comorbidities, such as osteoporosis91.
All subjects treated with AI undergo a block of
aromatization and this causes a decrease in bone
mineral density (BMD) values. However, the reduction of bone mass is below using steroid AI,
because of their androgenic activity that can have
a stimulant effect on bone formation. The effects
of different AIs on bone can be evacuated quantitatively with the annual rate of fractures per 1,000
women per year. An indirect comparison with the
third generation of AI notes that the use of exemestane was associated with a lower incidence
of fractures (19.2%) compared to anastrozole and
letrozole (21.6% and 22.0%, respectively)92.
Prostate cancer and osteoporosis: Androgen
receptor blocking agents have become an established form of therapy for men with PC spread.
Androgen blockade combined in older men with
disseminated PC results in high bone turnover
with a significant loss of bone93,94. The androgen
deprivation therapy (ADT) in patients with PC can
dramatically affect the BMD, putting patients at
risk of serious side effects such as bone fractures.
The prevalence of osteoporosis in men with prostate cancer ADT is well documented, so that 53% of
men with the disease suffer of osteoporosis. Also,
there has been less emphasis on the weight of bone
loss in men in the advanced stages of PC, but not
subjected to ADT. The prevalence of osteoporosis
varies from 4-38% in patients with hormone-naïve
prostate, with greater the prevalence of osteoporosis in patients with more advanced disease93. This
results suggest that all men with PC cancer should
have regular monitoring of bone health, regardless
of the fact that the start ADT.
The prevention and treatment of osteoporosis in patients with cancer: Besides taking
adequate calcium, vitamin D supplements and
implementation of regular physical activity, the
options for prevention and treatment of osteoporosis in cancer patients include anti-resorptive
drug therapies95-96.
Osteoprotegerin (OPG) acts as a decoy receptor for RANK, interrupting osteoclast activation
and bone resorption. Denosumab, a monoclonal
antibody of human RANK, acts just like OPG
preventing the activation of osteoclast activity and subsequently reducing bone resorption97.
Subcutaneous administration of the drug in doses of 30 mg every 3 months, or 60 mg every
6 months, determined the reduction of urinary
excretion of N-telopeptide96,98. In a recent meta16

analysis conducted on eleven trials, it was concluded that there was no significant difference in adverse events and deaths between denosumab and
control group. Compared to placebo, denosumab
significantly reduced the risk of non-vertebral
fracture but increased the risk of SAE related
to infection in the postmenopausal women with
osteoporosis or low BMD. However, there was no
difference between the safety of denosumab and
bisphosphonates97. Smith et al99 conducted a double-blind, randomized, placebo-controlled study
of subjects which for 36 months took on ADT for
PC without metastases, who received denosumab
at a dose half-year 60 mg subcutaneously and a
daily supplement of calcium and of vitamin D. In
the group treated with denosumab, biochemical
markers of bone turnover were significantly decreased compared with placebo. After 36 months,
patients treated with denosumab had a significant reduction in the incidence of new vertebral
fractures (1.5%, compared to 3.9% with placebo)
(RR, 0.38; 95% CI, 0.19 - 0.78; p = 0.006).
Recommendation for maintaining bone health in cancer patients: The available clinical
trials reveal that therapies to treat breast and
prostate cancer induce significant changes in
bone turnover besides BMD and fracture risk:
many Authors recommend to all patients undergoing surgical or medical castration, an early
assessment of the risk of osteoporosis85,100. These
subjects should perform an early bone density
scan that measures the BMD. In patients with
previous osteopenia or osteoporosis, the additional conditions that worsen the bone health (such
as vitamin D deficiency, hyperparathyroidism,
hyperthyroidism and hypercalciuria) should also
be considered as well as coexisting factors of
increased risk of fragility fractures, in order to
indicate a bisphosphonate or denosumab therapy101. To date there hasn’t yet been defined the
optimal duration of bisphosphonate/denosumab
therapy. Surely it is logical to think that this therapy should be conducted at least throughout all
anticancer therapy85.
Super foods and super enzymes:
the synergic role of nutraceuticals
and onconutraceutical super foods in
chemoprevention and chemotherapy
Ileana Parascandolo, MD
Current treatments for cancer including CT, radiotherapy (RT), and biologically based therapies,
contribute to unintended side effects and compromise the maintenance of health and well-being
nutritional.
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The “Nutraceutical” (Nutrition + Pharmaceutical) studies foods or components of the active
ingredients present in foods that have a positive
impact on wellness and health, including prevention and treatment of diseases102. The step
from Nutraceutical to Onconutraceutical helps
in improving the knowledge of substances with
anti-tumor components.
It aims to:
• Cancer chemoprevention (primary prevention);
• Compounds able to bind the cancer therapy
for additive or synergistic action (therapy
adjuvant), but also to reduce the concentrations of anticancer drugs and side effects of
cancer therapies;
• Delay the onset of resistance to therapy (CT,
hormone and RT).
Onconutraceutical is always looking for active
nutraceuticals in cancer therapy and for technologies to facilitate administration and bioavailability.
Nutraceuticals have the features of:
• Side effects Decrease of cancer therapies (CT
and RT)
• Increase of therapy consequences
• Improving the quality of life
The World Cancer Research Fund and the
American Institute for Cancer Research have studied for over 12 years, eating habits and lifestyle
of about 380 people in 9 European countries.
These are the conclusions for the prevention of
neoplastic diseases:
• “Superfoods” consumption that enhances the
immune system and have an antioxidant activity;
• Increasing “Super Enzymes” intracellular to
improve scavenger action of ROS.
Last, there were selected some Superfood and
Super Enzymes:
• Phenol simple: phenolic acids, coumarins and
benzoic acids. Their condensation can let arise
to polymers such as lignin;
• Flavonoids: flavonoids make up the largest
group of natural phenols and all have as an
identity 2-phenyl benzopyron or flavonone.
Structural changes in the rings allow subdividing the flavonoids in different families:
flavonols, flavones, isoflavones, anthocyanins
and others.
• Tannins: They belong to two categories condensed tannins (proanthocyanidins) (egg, red
wine, chestnut) and hydrolysable tannins,
heterogeneous polymers containing phenolic
acids, e.g., the Gallic acid and simple sugars.
• Silymarin: It is a complex of flavolignani consisting of three substances: silybin (also known
as silibinin), the silychristin and silydianin. It is
found in several plants, especially in thistle103.

• Spices: The chemo preventive properties of
spices are mediated by functional bioactive substances that stop the activity of the
cytochrome P450 1A1 and CYP isoenzymes,
cyclooxygenase-2, reducing activator of transcription-3 (STAT-3) and signal transducer,
cell cycle inhibitors.
• Beans, chickpeas, beans, soybeans, lentils:
each has chemo preventive properties (No
GMO)
Conclusions: We improve a synergistic alliance among supportive therapies, natural superfoods, nutraceuticals supplements and pharmacological therapies.
Goals:
• Improvement of Quality of Life (QoL)
• Better cure for cancer patients
• Cancer Pain
• Cancer’s related Cachexia
• Fatigue
• Nausea
• Prevention of cancer’s therapy related Cystitis
• Prevention and treatment of cancer’s therapy
related mucositis
Perspectives:
• Constituting a multi-disciplinary team of
medical oncology in hospital wards104;
• Detecting and measuring the parameter Qol
and BMI;
• Support therapies in cancer’s patients are now
realities, but we need a greater commitment by
everyone to improve the QoL of the cancer’s
patients.
Copper
Francesco Barbato, MD
64

Copper (Cu) is a transition metal absolutely necessary for the life in an oxygen-rich environment,
because of its characteristics as reducing agent.
Likewise a regulatory role for Cu and Cu-related
proteins in gene expression and cancer cells proliferation has been postulated. According to this
premises, the presence of an elevated Cu concentration in cancer cells may be potentially used to
differentiate healthy from transformed cells, becoming the target for novel diagnostic and therapeutic agents. Furthermore, in comparison with
normal human subjects, significantly higher Cu
levels have been measured in serum and tumor
cells of patients with cancer because Cu may play
a role in the cancer development, acting at different steps, starting from angiogenesis, that is one
of the main targets for a Cu-based treatment105.
Our aim is to demonstrate 64Cu capability to
obtain both diagnosis and therapy in PET/CT
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imaging for a radiotargeted molecular therapy
in patients with tumors. As showed in previous
experimental data, tumors need Cu for cellular
metabolic activities and 64Cu is able to link DNA
and to destroy tumor cells thanks to its Auger
effect. In fact, it is characterized by high Linear
Energy Transfer (LET) in a small spatial region
that can crash the cell105. 64Cu is a radio-pharmaceutical used as precursor for the in vitro radiolabeling of specific carriers, such as monoclonal
antibodies, peptides, aminoacids, hormones and
other vectors utilizable for PET imaging and/
or for radionuclide therapy. As previously mentioned, it has been amply demonstrated that Cu
is required for the tumor angiogenesis process105.
High Cu levels have been found in many types
of human tumors, including prostate, breast and
brain cancer; therefore, according to the current
literature, we can speculate its theoretical clinical
interest mainly for patients with PC to localize
recurrence; to evaluate advantages for diagnostic
and consequent therapeutic purposes deriving
from the use of different ponderal and radioactive
doses of the same compound radiolabelled with
64
Cu, in particular, in patients with glioblastoma
multiform; for receptor imaging and consequent
therapeutic purposes in patients with NET.
Use of complementary and alternative
medicine (CAM) in cancer patients:
an Italian Multicenter Survey
Massimiliano Berretta MD, Ph.D
According to the National Center for Complementary and Integrative Health, USA, the Complementary and Alternative Medicine (CAM), includes a
wide range of products, such as herbs (also known
as botanicals), vitamins, minerals and probiotics,
and medical practices, such as acupuncture or magneto-therapy, which are outside of the mainstream
Western medicine. Such practices or substances are
defined ‘alternative’ when they are used in place of
conventional medicine and ‘complementary’ when
they are used together with conventional medicine106. Patients with cancer are more likely to resort
to CAM, sooner or later in their disease history, for
a wide range of reasons. Firstly, the unfavorable
outcome in a relevant percentage of cases leads
patients to ‘leave no stone unturned’; secondly, the
heavy toxicities, often associated with the traditional antineoplastic therapies, induce them to look
for something different from the prescribed therapy
or more simply for substances presumed to reduce
the side effects from such therapies107. Nevertheless the literature about CAM prevalence in cancer
patients is not particularly rich, especially if we
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consider only the European papers, and the prevalence is probably underestimated. Many patients
do not declare that they engage in this practice, on
one hand because they undervalue the relevance of
the products they take, considering them ‘natural’,
unable to interact with the conventional drugs and
devoid of side effects, and, on the other hand, because they are somehow reluctant to admit the use
of an unconventional treatment, worrying that such
behavior may be interpreted as reflecting a loss of
trust in their oncologist and the treatment he/she
has prescribed. Furthermore, most clinicians are
unfamiliar with these kinds of treatments108 and
hence do not pay enough attention to this aspect of
the anamnesis at the time of the visit; usually they
do not explicitly ask about this topic, as they do
for all other health matters such as comorbidity or
conventional drugs107,109.
The available studies report that the prevalence
of CAM use among cancer patients is in the range
of 12.5%-73%110-113. This enormous variability
is, at least partially, justified by the inconsistent
definition of CAM, with some authors including only herbal medications, while some others
considering also including dietary supplements
and unconventional medical practices (massages,
acupuncture). The aim of this study was to assess
the use of CAM across a number of Italian cancer
hospitals, using the same measurement tool and
the same definition of CAM and trace the “identikit” of typical cancer patient “CAM-users”.
We conducted a descriptive survey in five Italian hospitals involving 468 patients with different
malignancies. The survey consisted of a forty-two
questions questionnaire, patients were considered
eligible if they were Italian-speaking and receiving
an anticancer treatment (AT) at the time of the
survey or had received an AT no more than three
years before participating in the survey. Out of all
patients, 48.9% said that they use or have recently
used CAM, (supplements and herbals, mainly).
The univariate analysis on showed that female gender, high education, receiving treatment at a highly
specialized institute and receiving chemotherapy,
are associated with CAM use. The multivariate
analysis showed that high education (Odds Ratio,
(OR): 1.96 95% Confidence Interval, CI, 1.27-3.05)
and receiving treatment in a specialized cancer
center (OR: 2.75 95% CI, 1.53-4.94) are confirmed
as risk factors for CAM use. Roughly half of our
patients receiving treatment for cancer used CAM.
It is necessary that health professional explore the
use of CAM with their cancer patients, educate
them about potentially beneficial therapies in light
of the limited available evidence of effectiveness,
and work towards an integrated model of healthcare provision.

RECENT EVOLUTIONS ON CANCER CLINICAL ASPECTS AND THERAPEUTICS APPROACH. NAPLES (ITALY) 11-12 JULY 2016

CONCLUSIONS
Cancer represents a model of disease in continuous evolution and to date due to the enormous
progress obtained in its diagnosis and the availability of new drugs we are able to obtain encouraging clinical results.
We believe that the right way to obtain better
results is based on a multidisciplinary treatment
approach and at the same time is important to
rationalize the costs of new treatments that are
often too expensive respect to results obtained.
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