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• Drug Repurposing/Repositioning: what, why, when

• REMEDI4ALL European Project

• Pancreatic cancer project – VESPA trial

• Metabolomic biomarkes in liquid biopsy



 Drug Repurposing of an approved drug / Repositioning of an 
investigational drug (DR): a strategy in which existing drugs with a known
efficacy, pharmacokinetic and safety profile are tested and validated for use in 
new therapeutic applications outside of their original clinical indication(s) …..

 “Repurposing” or “repositioning” an approved drug (under IP 
coverage ) or generic

 Drug “rescue” (used in previous clinical studies but not further developed
and submitted regulatory agency for approval).

 Drug “re-engenering” new formulation (?)

 DR has demonstrated high utility to serve unmet patient needs in a broad
variety of disease areas (i.e Covid 19)….
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At a rate of 30-50 new drug approvals per year it will 
take centuries before most diseases have treatments

- we can’t wait this long!

~500 with 
therapy

Donald Lo, #iDR24 - borrowed from Chris Austin, NCATS/NIH



What if we stay with the status quo?

7000 diseases

out of which

500 have 
treatments

~50 new medicines
approved per year

~1.1 billion1

average cost of 
development per 

medicine

To treat all diseases

130 years & $ 7.1 TN*

(or twice the GDP of Germany)

*if each new approved medicine was targeted at one of the diseases lacking treatments

1. Wouters OJ, McKee M, Luyten J. Estimated Research and Development Investment Needed to Bring a New Medicine to 
Market, 2009-2018. JAMA. 2020;323(9):844–853. doi:10.1001/jama.2020.1166



There is tremendous untapped potential within our EMA and 
FDA-approved medicines 

XXXX XXXX XXXX

Thousands

Promise of drug repurposing is to help fill this gap  FASTER, CHEAPER, and SAFELY



Disease A

Disease pathways are 
intersecting networks:
Drugs intrinsically have potential 
to treat more than one disease

Stockton & Devi (2014) 
Neuropsychopharmacology 39:88



Disease B

Disease A

Disease C
Stockton & Devi (2014) 
Neuropsychopharmacology 39:88



Drug repurposing: 
Making better use of the 
drugs we already have

Stockton & Devi (2014)An integrated quantitative proteomics and systems 
biology approach to explore synaptic protein profile changes during 

morphine exposure. Neuropsychopharmacology 39:88
Stockton & Devi (2014) 
Neuropsychopharmacology 39:88



The rationale behind DR is clear, with development times and costs estimated to
range from 30-75% lower than that of developing a new chemical entity from scratch.





Examples such as Thalidomide and Sildenafil, yielded by clinical insight,
retrospective clinical analysis and deep understanding of the (poly)-pharmacology,
are illustrative of effective repurposing strategies.





• Initially licensed to treat breast cancer in 
postmenopausal women

• Repurposed use: primary prevention of 
breast cancer in postmenopausal 
women at increased risk

• Double-blind randomised IBIS-II trial: 
49% reduction in occurrence of breast 
cancer

• Recommended by NICE, expected to be 
cost saving, but historic low uptake

15 |

Anastrozole for 
preventing breast cancer

Medicines Repurposing to 
Benefit Patients in the NHS
The Anastrozole Story



MHRA licence variation
Primary prevention of breast cancer in postmenopausal women at moderate or high risk
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Last call from Italian drug agency (AIFA) on rare 
disease clearly mentioned drug repurposing …..



The Pharmaceutical Package is 
going to replace:
1. The basic pharmaceutical legislation

•Directive 2001/83/EC 
and

• Regulation (EC) 726/2004

2.The specific orphan and paediatric 
regulations

• Regulation (EC) 141/2000 concerning
orphan medicinal products

and
• Regulation (EC) 1901/2006 concerning 

medicinal products for paediatric use

The proposed package can be found 
here and contains:

• The Directive 2023/0132
Contains all the requirements for authorisation, monitoring, 
labelling and regulatory protection, placing on the market 
and other regulatory procedures for all medicines 
authorised at EU and national level.

• The Regulation 2023/0131
Sets specific rules (on top of the ones in the Directive) for 
medicines authorised at EU level, in particular the most 
innovative ones. It sets out the rules on coordinated 
management of critical shortages and security of supply of 
critical medicines. It also sets out the rules governing the 
European Medicines Agency (EMA) and includes the  
provisions on orphan and paediatrics

• Council Recommendation on antimicrobial resistance 
(AMR)

The EU Pharmaceutical legislation –
repurposing now and in the future

https://eur-lex.europa.eu/eli/dir/2001/83/2019-07-26
https://eur-lex.europa.eu/eli/reg/2004/726/2019-03-30
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02000R0141-20190726
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02000R0141-20190726
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02006R1901-20190128
https://health.ec.europa.eu/medicinal-products/pharmaceutical-strategy-europe/reform-eu-pharmaceutical-legislation_en
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0192/COM_COM(2023)0192_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2023/0193/COM_COM(2023)0193_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023DC0191


• Aims to get companies to invest in 
repurposing of generic medicines and generate 
the evidence needed for repurposing by creating 
a case for it

• Grants 4 years of data protection for the 
additional data a company generates for 
certain repurposing projects concerning new 
indications

• Strictly for off patent medicines and cannot be 
applied to prolong other exclusivities

Article 84 of the Directive:
Data protection for repurposed medicinal products

What are the proposed provisions specifically on
repurposing?



• Allows not-for-profit entities to submit evidence for 
a new indication to EMA or National Competent 
Authorities for certain products, provided that it fulfils an 
unmet medical need (Definition as per Art 83 of the 
Directive)

• The EMA will evaluate all available evidence and if a 
decision is favourable, then marketing authorisation 
holders will need to submit a variation and bring it on-
label

• In contrary to article 84, this does not only apply to off-
patent medicines

Article 48 of the Regulation:
Scientific opinion on data submitted from not-for-profit entities for 
repurposing of authorised medicinal products

What are the proposed provisions specifically on
repurposing?





Drug Repurposing (DR) is a complex endeavour requiring
expertise from multiple disciplines to align for success.

the European DR eco-system remains at an early stage of
development, with several systemic inefficiencies that
hamper the pace and effectiveness of DR.

Indeed DR is a common drug development approach in
Academia.



Horizon Europe commitment to drug repurposing (DR):
Two major new initiatives launched end 

2022/2023

• Complete and accessible DR 
platform from preclinical develop to 
approval and clinical practice

• Transform the broader DR 
ecosystem

• Online platform for precision drug 
repurposing

• Data hub for key information, 
training resources, matchmaking 
and collaboration

These projects have received funding from the European Union’s Horizon Europe
research and innovation programme

50 Million Euros on two projects !  



25 Partners
25 millions EUR

VISION: An EU research and innovation ecosystem that facilitates fast, cost-
effective and patient-centric development and implementation of repurposed 
medicines, meeting high unmet medical needs in any disease area

remedi4all.org   #REMEDi4ALL   #R4ALL  



25 Partners
25 millions EUR

remedi4all.org   #REMEDi4ALL   #R4ALL  







Tanoli Z. et al, Nat Rev Drug Discov. 2025 Mar 18. doi: 10.1038/s41573-025-01164-x





















International Drug Repurposing Meeting 







Our DR experience………….



Drugs development :  Probability of Phase 1 Market
Oncology <5%



Success rate even lower in PDAC

Drugs development :  Probability of Phase 1 Market
Oncology <5%



…among recently
approved genomic
based cancer
treatments, fewer
than one-third
demonstrated
substantial patient
benefits at approval !





DR-ongoing  
studies

Xxx
antiviral

Dimethylbiguanide  
(metformin, 
antidiabetic)

Valproic acid 
(antiepileptic)

Acetylsalicylic
Acid (Aspirin)

Statins (cholesterol 
lowering)

Zoledronic acid 
(bone disease 

drug)

 There is a clear rationale for seeking combinations of agents—both 
repurposed and standard oncological drugs—which together work to attack 
multiple aspects of the tumour, and the microenvironment.

We decided to repurpose generic drugs (also based on epidemiology
evidences) to add to existing regimens and protocols to improve clinical
efficacy with lower toxicity and at lower cost.

Chlorpromazine
(schizophrenia, bipolar disorder, and acute psychosis)

& …………………………

& …………………………



High-throughput screening (HTS) & High-content screening (HCS) Platform
MERCOGLIANO LABORATORIES



Reverse-Phase Protein microArrays (RPPA) showed that CPZ
treatment led to a constant increase of the autophagic response and an
inhibition at several levels of the PI3K/AKT/mTORC1 anabolic pathway

The extracellular lactate determinations (glycoPER) show that CPZ
interferes with glycoPER and OCR in GBM cells (U-87 MG) while affecting
the non-cancer RPE-1 cells to a lesser extent.

CPZ induces a drastic reduction of nuclear (dimeric) PKM2 amount in 
GBM cells but not in non-cancer RPE-1 cells and alters the 

transcriptional pattern downstream of nuclear PKM2

CPZ binds PKM2 tetramer in the same binding pocket used by other 
known activators

Susan
Costantini

Integrated Screening for Small Molecules Interfering with PKM2: A Drug 
Repurposing Strategy Against Glioblastoma
Costantini S et al. J Transl Med. 2025 Dec 8;23(1):1388

Proof-of concept RACTAC phase 2 Study . A.Pace et al. Front Oncol. 2023 Dec 
14:13:1320710. doi: 10.3389/fonc.2023.1320710. eCollection 2023
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 Valproic acid used (over 40 years) as an anticonvulsant 
agent and mood stabilizer -recommended plasma level 
50-100 mg/ml (0.5 mM)- is a very inexpensive generic 
drug with HDAC inhibitory activity (less potent of other 
HDACi) and proven antitumor effects.

 Cheap and easy blood test available for VPA PK  
studies.

 VPA has a half-life of 9-18 hand can be orally 
administered.

 VPA has a good safety profile with somnolence and neovestibular symptoms 
(dizziness, confusion) as dose limiting toxicities (DLTs), rather than fatigue.

Non$Histone*  
proteins*

HSP90

Ac Ac

Ac

p73
Ac

p53 Ac  

Ac

Ac

c-Jun
Ac

Ac
Ac  
α- Tubulin

Ac AcAc

E2F
Ac Ac

HDAC
Inhibitors



Epigenetic mechanisms are important mediators of cellular identity/plasticity

Srinageshwar B, Int J Mol Sci. 2016

Pluripotent
cancer stem

cells

state A state B state Dstate C

DNA 
methylation

Chromatin modelling:
Histone deacetylation/acetylation

….phosphorylation/dePh
…Sumolylation/desu..

… Intrinsic Factors

Extrinsic Factors

Intrinsic Factors

Extrinsic Factors

Chemo-sentivite
phenotypes

Relatore
Note di presentazione


Epigenetics refers to a number of mechanisms that control the reversible regulation of gene expression by changing the chromosome without altering the DNA sequence.
As these epigenetic mechanisms are important mediators of cellular identity, we will explore how the restructuring of such epigenetic barriers reinforces the stem-like state in both normal cells and cancer, and their relevance to tumour initiation.
Furthermore, we will discuss how the epigenetic regulation of CSCs opens up  novel  opportunities  for  cancer  detection  and  therapeutic intervention. 

Reaching 



Chromatin modeling and Histone deacetylase

Grumetti L. et al Cancer 2022

Conboy A et al. 2021

• HDACs act as gene-silencing mediators.
• Disruptions to the balance between HAT and HDAC 

activity can result in the aberrant expression of genes 
that ultimately leads to the instability of chromatic 
structures and epigenetic diseases. 

Relatore
Note di presentazione
Histone acetylation is tightly controlled by a balance between the opposing activities of histone acetyltransferases (HATs) and histone deacetylases (HDACs). HDACs act as gene-silencing mediators and repress the transcription process by deacetylating the same lysine residues. Importantly, both HDACs and HATs are expressed not only in the nucleus but also in the cytoplasm, thereby regulating the acetylation of different nonhistone proteins. Disruptions to the balance between HAT and HDAC activity can result in the aberrant expression of genes that ultimately leads to the instability of chromatic structures and epigenetic diseases, including solid tumors and hematological malignancies.




Adapted from Roca et al. Journal of Clinical Medicine 2019

HDAC inhibition affects stemness balance 

Relatore
Note di presentazione
below



 
  

 
    

    
 

        
       

        
        

       
    

    

 
   

        
        

     
        

 
 

         

  
 

  
  

 
        
       

    

 
    

        
    

  

 
          

   
    

  

  
  

  
    

 
 

    

Immune Checkpoint Inhibitors
(anti-CTLA-4 & anti-PD-1)

Breast cancer
Terranova-Barberio M et al. Oncotarget 2017

Grumetti L. et al.Cancers 2022 Jan 29;14(3):695

 
  

 
    

    
 

        
       

        
        

       
    

    

Fluoropyrimidines
(5-Fluorouracil, Capecitabine)

Colorectal and Breast cancer
Di Gennaro E. et al. Cancer Biol Ther. 2009
Di Gennaro E.et al. , British J Cancer 2010

Terranova-Barberio M et al. Oncotarget 2015
Avallone A. et al. BMC Cancer 2014 (CLIN TRIAL)

 
 

         

  
 

  
  

 
        
       

    

Fluoropyrimidines
& Cisplatin

Head & Neck cancer 
Piro G et al. to be submitted  2018

Zotti A et al. unpublished

Fluoropyrimidines & 
Radiotherapy
Colorectal cancer

Terranova-Barberio M et al  J Exp Clin Cancer Res 2018

   
    

  

  
  

  
    

Fluoropyrimidines
& Oxaliplatin

Colorectal cancer
Roca MS et al. unpublished

  
  
 

     

Anti-ErbBs drugs
EGFR-TKIs (gefitinib, erlotinib)

Anti-ErbB3 MoAb
Anti-EGFR MoAb (Cetuximab) (plus Cisplatin)

Head & Neck cancer 
and NSCLC

Bianchi L., Bruzzese F.  et al., Proteomics 2011
Bruzzese F. et al, J Cell Phys 2011

Leone A. et al. Free Rad Biol Med, 2015
Ciardiello C, Roca S.  et al. Oncotarget 2016

Caponigro F. et al. BMC Cancer 2016 (CLIN TRIAL)
Zotti A et al., unpublished

Iannelli F. et al., unpublished

 
   

        
        

     
        

Topo-I Inhibitors
(Camptothecin, Topotecan)

SCLC
Bruzzese F. et al. , Mol Cancer  Ther 2009

Drugs Targeting 
Mevalonate Pathway

(Zoledronic Acid, Simvastatin)
Prostate cancer, 
Multiple Myeloma

Bruzzese F. et al.  Cell Death Dis 2013
Iannelli F. et al.  et al. unpublished

Di Rienzo et al. unpublished

 
    

        
    

  

 
          

   
    

  

Gemcitabine & Taxol
Fluoropyrimidines & Irinotecan

Pancreatic cancer 
Roca MS et al. unpublished

 
 

    

  
  
 

     

HDAC inhibitors rather than pure anticancer drugs are, particularly at low doses,
“biological modifiers”, able to modulate sensitivity of cancer cells to antitumor drugs



DR-ongoing clinical studies

Phase 1/2 study of Valproic acid and short-course Radiotherapy plus Capecitabine as preoperative treatment 
in low-moderate risk rectal cancer- V-shoRT-R3 (NCT01898104).

(Phase 1 closed, 27 pts ; Phase 2 completed, 49 pts) RF-2011-02346914

Phase II clinical study of Valproic Acid Plus Cisplatin and Cetuximab in Recurrent and/or Metastatic Squamous Cell
Carcinoma of Head and Neck-V-CHANCE trial (NCT02624128). (completed, 14 pts)

RF-2016-02363314

 Randomized phase-2 study of Valproic acid in combination with Bevacizumab and Oxaliplatin
fluoropyrimidine regimens in patients with ras-mutated metastatic colorectal cancer (REVOLUTION trial)
(NCT04310176). (completed>200 pts)

RF-2021-12371995

 Valproic Acid/Simvastatin Plus Gemcitabine/Nab-paclitaxel Based Regimens in Untreated
Metastatic Pancreatic Adenocarcinoma Patients (VESPA trial) (NCT05821556). (recruiting, >140 pts)

PNRR-MCNT2-2023-12377998

 ValproIc aCid To pOtentiate anti-EGFR treatment efficacy and prevent/revert resistance In colorectal 
cAncer (VICTORIA)

EU Horizon
GA101057442.

Intramural
Funds (RC)

Recruitment started March 2025
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& …………………………



Lukas Krauß et al. , Cancer and Metastasis Reviews, 2023

PDAC cells undergo chromatin remodeling during metastatic process

PDAC patients tumor samples display mutations
in histone modifying enzymes

Pearson correlation
between
metastatic/penetrance. 
potential and RNA 
expression of class I 
HDACs

Non-mutational epigenetic reprogramming contribute to abberrant activities of cancer and 
TME  cells, including PDAC



2022



Iannelli et al. Recent Patents on Anti-Cancer Drug Discovery, 2018

Simvastatin

Statins, developed as lipid-lowering drugs, inhibit HMG-CoA reductase (HMGCR), the first step of the
mevalonate pathway, preventing cholesterol formation and the protein prenylation branch have
demonstrated a direct antitumor activity in monotherapy or in combination with chemotherapy and target
therapy in different tumor models

Zhou Q, et al. Front. Oncol. 13:1234713, 2023.

Relatore
Note di presentazione
So stains has a pleiotropic effect , and among these effect are able to target cancer stem cells , and on the left some on going clinical trials in a wide range of tumors, and finally there are date showing that actually targeting the mvp pathway has an epigenetic effect  and also statins can have an epigenetic effect  by them self , particularly regulating acetilation 




Conclusions: Statin use rather than cholesterol level was 
associated with lower mortality risk in patients with 
pancreatic cancer. Statins appear to improve survival 
through a lipid-independent mechanism

In conclusion, the present Japanese regional population-
based cohort study shows that statin exposure was 
associated with a lower incidence of pancreatic 
cancer.

Overall statins use is significantly associated with a 
reduction in risk of pancreatic cancer. However, these 
results were not confirmed for the randomized controlled 
trial subgroup (tot. 7000 pts). Further prospective studies 
are needed to confirm the current results.

Statins and the risk of pancreatic cancer:
A systematic review and meta-analysis of
2,797,186 patients
J Cardiology 2022 DOI: 10.5603/CJ.a2022.0014



RAS activation

 Mevalonate pathway, might play a critical role in PDAC.
 HDAC inhibitors/Statins cross talk.





YAP Upstream regulator
YAP related proteins

Iannelli F, Lombardi R. Pucci … and Budillon Cancer Cell Int 2024.

Integrated proteomics and metabolomics analysis reveals new insight into 
the synergistic antitumor effect of valproic acid plus simvastatin in 
prostate cancer xenograft models associated with downmodulation of 
YAP/TAZ signaling



invention relates to a combination of an
HDAC inhibitor and statins for use in
the treatment of pancreatic cancer.
Preferably the invention relates to a
combination of valproic acid (VPA) or
any of its salts and simvastatin (SIM).
The combination of the invention
synergistically improves the anti-
proliferative and pro-apoptotic effect of
conventional chemotherapy, as
gemcitabine/taxol

    
   

   
    

  
   

   
   

 



VPA/SIM combination sensitizes PDAC cells to chemotherapy

MS Roca et a. SUBMITTED 

DO NOT POST 



MS Roca et a. SUBMITTED 
DO NOT POST 

In vivo synergistic antitumor effect of VPA/SIM in
combination with gemcitabine/Nab-paclitaxel.
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MS Roca et a. SUBMITTED 
DO NOT POST 

Patient-derived organoids response to VPA/SIM combination plus chemotherapy 
reflects PDAC subtypes features : PDOsens better recapitulates basal-like 
transcriptional features, not in absolute expression levels, but relative to PDOres



MS Roca et a. SUBMITTED DO NOT POST 

YAP1 came out as one of the major upstream regulators correlating with 65 of the modulated 
proteins and was also predicted as basally hyperactivated in PDOsens vs PDOres



MS Roca et a. SUBMITTED 
DO NOT POST 

VPA/SIM reduces YAP1 activity by downregulating nuclear localization and 
transcriptional output



CDH1, TGFB1 and BIRC5 expression provides an initial proof of concept
biomarker set to distinguish VPA/SIM-responsive basal-like PDAC from classical
subtypes.

MS Roca et a. SUBMITTED 
DO NOT POST 



 The integration of OMIC DATA from data could led to the identification of potential circulating biomarkers (e.g. miRNAs)
to be validated in VESPA patients, which may prove useful in enhancing patient stratification and guiding treatment
decisions.

Multiomic studies: collaborative efforts within REMEDI4ALL
Non è possibile visualizzare l'immagine.

Institute Type of analysis

INT-NA Proteomic

Mario Negri Transcriptomic

Mario Negri
IRYCIS

Transcriptomic
(RNA-seq, miRNA-
seq)

IRE Atac-seq

Karolinska PISA

Uppsala Cell Painting

INT-NA
Karolinska
Fraunhofer
FIMM

Reproducibility



Tanoli Z. et al, Nat Rev Drug Discov. 2025 Mar 18. doi: 10.1038/s41573-025-01164-x



Postmarketing
reports of adverse 
events from four 
databases 
standardized and 
de-duplicated in 
CLARITY PV

In silico identification of primary and secondary targets of Valproic 
Acid and Simvastatin and their pathways

Tanoli Z. et al, Nat Rev Drug Discov. 2025 Mar 18. doi: 10.1038/s41573-025-01164-x



Lombardy Region (Italy) Dataset on 
valproic acid and/or Simvastatin use

HR(95% C.I.) unadjust
ed

Sex and 
age 
adjusted

Sex, age 
and 
DDCI(no 
C10) 
adjusted

Simvastatin
+valproic acid vs valproic
acid alone

0.85 
(0.82; 
0.88)

0.78 (0.76; 
0.81)

0.77 (0.74; 
0.79)

Valproic acid  + 
simvastatin vs 
simvastatin alone

1.04 
(1.00; 
1.08)

1.07 (1.03; 
1.11)

1.05 
(1.01;1.09)

(Cox model)

DDCI: parameter based on the number of drugs used in the previous year
as a proxy of global disease status

Sim-> SIM+VPA
VPA

Sim
VPA-> VPA+SIM

Drug discontinuation

Laura Fiorenza et al….& Maddalena Fratelli, Manuscript to be submitted

In silico studies on Valproic Acid and 
Simvastatin interaction 

Unpublished data please do not post ! 



Randomization will be stratified by center, PS (0 vs 1) and by treatment of chemotherapy backbone (GEM/ABRAX vs PAXG).

Primary endpoint: progression free 
survival (PFS)

A total of 170 patients, 85 for arm, will be enrolled

Randomized phase 2 study of Valproic acid combinEd with
Simvastatin and gemcitabine/nab-paclitaxel-based regimens in
untreated metastatic Pancreatic Adenocarcinoma patients -

BMC Cancer 24, 1167 (2024). https://doi.org/10.1186/s12885-024-12936-w

Secondary endpoints:
objective tumor response rate (ORR), duration control 
rate (DOR), disease control rate (DCR), overall survival
(OS), overall toxicity rate and quality of life (QoL).

Exploratory objectives: Biomarkers studies on Tissue
and Blood samples

Non è possibile visualizzare l'immagine.

RF-2021-12371995

NCT05821556; EudraCT number 2022-004154-63; EU CT Number: 2024-518710-11-00 



Standard of Care in metastatic PDAC

Median progression-free survival was 8,3 months (95% CI 1·5–
36·3) in the PAXG group and 6,1 months (1·1–18·7) in the nab-
paclitaxel plus gemcitabine group (HR for progression 0·56, 95% 
CI 0·36–0·87; p=0·01). After a median follow-up of 30·9 months 
(range 22·1–34·9), median overall survival was 14·4 months 
(95% CI 2·7–37·4) in the PAXG group and 10·7 months (1·7–
31·9) in the nab-paclitaxel plus gemcitabine group

mPDAC
italian guidelines



VPA titration

Valproic acid (VPA) will be administered in each patient with a titration strategy to improve the compliance for the
treatment, looking for a target serum level between 50 and 100 μg/mL that represents the recommended values for the
treatment of epilepsy and also a useful concentration to produce the desired synergistic effect with chemotherapy based
on preclinical studies.

Serum level of VPA will be checked by drawing a blood sample within 2 hours after taking the morning dose using a
commercially available valproate test, available in the Pathology Unit of each center involved in the trial. Consequently, the
dose of VPA will be adjusted depending on the reached steady level. Simvastatin and valproic acid will be administered until
the end of treatment.

A diary containing details about the home administration will be dispensed by the Investigator to the patient.



11/Sep/2024 
last version

Protocol paper
published

BMC cancer
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Version 6.0 
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Participating sitesNon è possibile visualizzare l'immagine.

n.
site

Principal Investigator(s) Institution Location

1 Dr. Antonio Avallone;

Dr. Alfredo Budillon

IRCCS Fondazione G. Pascale- UOC Oncologia Clinica Sperimentale Naples, Italy

2 Prof. Michele Milella University of Verona Hospital Trust, Department of Oncology, Pancreas Center Verona, Italy

3 Prof. Michele Reni University Vita e Salute, IRCCS San Raffaele, Department of Oncology Pancreas
Institute

Milan, Italy

4 Prof. Giampaolo Tortora University Cattolica del Sacro Cuore, IRCCS Fondazione Policlinico Universitario
Gemelli- Medical Oncology

Rome, Italy

5 Dr. Rodriguez Garrote Mercedes Ramon y Cajal Hospital and Health Institue (IRYCIS) Madrid, Spain

6 Dr Jaume Capdevila Hospital Universitari Vall d'Hebron Barcelona, Spain

7 Dr. Guido Giordano Ospedali Riuniti, Azienda Ospedaliero Universitaria Foggia, Italy

8 Dr. Emiliano Tamburini Azienda Ospedaliera Pia Fondazione Card. G. Panico, Tricase (LE) Lecce, Italy

9 Dr Silvana Leo ASL Lecce - P.O. Vito Fazzi Lecce, Italy

10 Dr. Maria Teresa Cano Osuna Univ. Hospital Reina Sofía Córdoba (IMIBIC) Cordoba, Spain

11 Dr. Ana Belén Ruperez Blanco Univ. Hospital Toledo Toledo, Spain

12 Dr. Elena Maria Brazos Vazquez Univ. Hospital Santiago de Compostela (IDIS) Santiago De 
Compostela, Spain

13 Dr. Katia Bruna Bencardino Niguarda Cancer Center, ASST Grande Ospedale Metropolitano Niguarda, Milan Milano, Italy

14 Dr. Ilario Giovanni Rapposelli Istituto Romagnolo per lo Studio dei Tumori "Dino Amadori" - IRST S.r.l. IRCCS,
Meldola (FC)

Meldola, Italy
Amendment 03 – Version 4.0 protocol_17 Jun 2024
Amendment 04 – Version 5.0 protocol_06 Feb 2025
Amendment 05_Mod Sostanziale VHIO
Amendment 06 – Version 6.0 protocol_23 Oct 2025



Recruitment progress

Principal Investigator(s) Institution Location SIV Enrolled pts Treated pts
Dr. Antonio Avallone; Dr. 
Alfredo Budillon

IRCCS Fondazione G. Pascale- UOC Oncologia Clinica
Sperimentale

Naples, Italy 12/06/2023 55 54

Prof. Michele Milella University of Verona Hospital Trust, Department of
Oncology, Pancreas Center

Verona, Italy 02/10/2023 15 12

Prof. Michele Reni University Vita e Salute, IRCCS San Raffaele, Department
of Oncology Pancreas Institute

Milan, Italy 22/09/2023 40 38

Prof. Giampaolo Tortora University Cattolica del Sacro Cuore, IRCCS Fondazione
Policlinico Universitario Gemelli- Medical Oncology

Rome, Italy 09/10/2023 22 20

Dr. Rodriguez Garrote 
Mercedes

Ramon y Cajal Hospital and Health Institue (IRYCIS) Madrid, Spain 24/10/2023 8 6

Dr Jaume Capdevila Hospital Universitari Vall d'Hebron Barcelona, Spain 08/05/2025 8 3

Dr. Guido Giordano Ospedali Riuniti, Azienda Ospedaliero Universitaria Foggia, Italy 15/07/2025 4 4

Dr. Emiliano Tamburini
Azienda Ospedaliera Pia Fondazione Card. G. Panico,
Tricase (LE)

Lecce, Italy 10/09/2025 3 3

Dr Silvana Leo ASL Lecce - P.O. Vito Fazzi Lecce, Italy 17/09/2025 0 0

Dr. Maria Teresa Cano Osuna Univ. Hospital Reina Sofía Córdoba (IMIBIC) Cordoba, Spain 30/01/2026 0 0

Dr. Ana Belén Ruperez Blanco Univ. Hospital Toledo Toledo, Spain 24/03/2026 0 0

Dr. Elena Maria Brazos 
Vazquez

Univ. Hospital Santiago de Compostela (IDIS) Santiago De Compostela, 
Spain

10/04/2026 0 3

Dr. Ilario Giovanni Rapposelli Istituto Romagnolo per lo Studio dei Tumori "Dino
Amadori" - IRST S.r.l. IRCCS, Meldola (FC)

Meldola, Italy 24/02/2026 1 1

Dr. Katia Bruna Bencardino Niguarda Cancer Center, ASST Grande Ospedale
Metropolitano Niguarda, Milan

Milano, Italy -

Non è possibile visualizzare l'immagine.

Patients In Screening Enrolled Treated ARM A ARM B
156 154 141 70 71



The Study included an initial 6-patients safety run-in phase in the
experimental arm (both for AG and PAXG treatment)

Safety evaluation has been performed by an independent Safety
Monitoring Committee (SMC)

“SMC recommend the trial to continue recruiting patients”  

Dr. Joaquin SÁEZ-PEÑATARO, MD
Clinical Pharmacology Specialist
Hospital Clinic Barcelona, Spain

Dr. Maria Carmela Piccirillo, MD
Medical Oncologist
Istituto Nazionale Tumori G. Pascale, Napoli, Italy

Dr. Federica Valsecchi, PhD
Pancreatic cancer patient advocate

Memorial Sloan Kettering Cancer Center, New York, USA (suggested by Patient’ Organization)

Safety run in phase
completed

Dr. Paolo Chiodini
Full professor – Medical statistics
University of Campania – Luigi Vanvitelli, Naples, Italy

Dr. Giuseppe Aprile
Medical Oncologist
Azienda ULSS8 Berica, Vicenza, Italy

Independent Data 
Monitoring Committee
Appointed (v.4 protocol)

SMC plus:

170
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Safety data
Arm A - standard
Arm B - experimental
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Lab. Pharmacodynamic and Pharmacokinetic
Istituto di Ricerche Farmacologiche Mario Negri IRCCS

Paclitaxel plasma levels

Preliminary Pharmacokinetics studies demonstrated no interference
of experimental drugs on chemotherapy

(only AG regimen/Italian centers) 

Intra-patient time-course profile of Paclitaxel (PTX) plasma levels over 4 cycles of treatment in AG arm (A) and VPA/SIM + AG arm (B). Plasma 
were sampled whithin 1-1.5h from the end of Nab-PTX-infusion (125 mg/m2 IV 30-min-infusion once a week)

Non è possibile visualizzare l'immagine.



Lab. Pharmacodynamic and Pharmacokinetic
Istituto di Ricerche Farmacologiche Mario Negri IRCCS

Gemcitabine plasma levels

Non è possibile visualizzare l'immagine.

A B

Intra-patient time-course profile of Gemcitabine (GEM) plasma levels over 4 cycles of treatment in AG arm (A) and VPA/SIM + AG arm (B).
Plasma were sampled whithin 30min from the end of GEM-infusion; 1000 mg/m2 IV 60-min-infusion once a week).

Preliminary Pharmacokinetics studies demonstrated no interference
of experimental drugs on chemotherapy

(only AG regimen/Italian centers) 



Exploratory Secondary Objectives
• Peripheral blood samples for exploratory biomarker studies will be collected by any standard phlebotomy technique in EDTA tubes

through 21 G needles and stored at -80°C as soon as possible (no later than 45 min). If a -80°C freezer is not available, samples
contemporarily be kept at -20°C for a maximum of 3 months. Thereafter, samples need to be sent to the coordinator of translational studies
for appropriate storage at -80°C.

Blood samples will be collected:
- at baseline (BL)
- at day 1 (after VPA intratritation), only for first cycle of experimental arm
- at 8 weeks, the first day before drugs administration of a treatment
- every 8 weeks thereafter concomitantly with tumor assessment up to 40 weeks if not in

progression
- at progression of disease (PD)



The VESPA trial was planned as patient centric since the research design and patients contribute to each step of the study, being an
active member of the study Steering Committee and Safety Monitoring Committee, to be sure to include patients’ needs, as patient-
oriented outcomes, design interventions, moral and ethical concerns and safety assessments.

Patient Engagment Plan

«The active, meaningful, and
collaborative interaction between
patients and researchers across all
stages of the research process, where
research decision making is guided by
patients’ contributions as partners,
recognizing their specific experiences,
values, and expertise».
Rachel L.Harrington et al. VALUE
HEALTH. 2020; 23(6):677–688

https://www.sciencedirect.com/science/article/pii/S1098301520301418#!


PATIENT FACT-SHEET  



90

• Drug Repurposing/Repositioning: what, why, when

• REMEDI4ALL European Project

• Pancreatic cancer project – VESPA trial

• Metabolomic biomarkes in liquid biopsy



Non è possibile visualizzare l'immagine.

Deregulating cellular metabolism is a cancer hallmark

Hanahan D. Cell 2026 Jan 29:S0092-8674(25)01498-9
Hanahan D. Cancer Discov. 2022 Jan;12(1):31-46. 

.

Jiang et al. Gut Microbes. 2024 Jan-Dec;16(1):2341717

Metabolomics plays a 
critical role in recapitulating
the interactions  between
cancer cells, TME and the 
systemic host environment
(including microbiota)



Kao et al. Nat Cell Biol. 2022 Nov;24(11):1574-1583.

Metabolites as agents and therapeutic targets in tumor-
immune microenvironment

Marcel P. Trefny MP Nat  Rev Drug Disc 24, October 2025, 764–784

Relatore
Note di presentazione
(1) Due to the activation of aerobic glycolysis, tumour cells consume enormous amount of glucose. The resulting glucose deprivation induces lactate accumulation in the TME which increases acidity and inhibit T
cell activation and survival, and enhances TAMs and MDSCs survival and suppressive activity. TAM Tumor-associated macrophages and MDSC Myeloid-derived suppressor cells



93

Plasma metabolomics, lipidomics and cytokinomics profiling predict disease
recurrence in metastatic colorectal cancer patients undergoing liver resection
mCRC pts undergoing bevacizumab plus oxaliplatin-based induction chemotherapy before liver metastases resection, within the Obelics
trial (NCT01718873) subdivided into responder (R) and non-R (NR) according to 1-year disease-free survival (DFS): ≥ 1-year (R) and < 1-year 
(NR).

We evaluate whether the integration of plasma metabolomics, lipidomics and cytokinomics can be used to predict the risk of relapse 
and other patient outcomes after liver surgery, beyond or in combination with clinical morphovolumetric criteria.

Metabolomics profiling Lipidomics profiling 

Costantini S ……Budillon A. Front Oncol . 2023 Jan 11:12:1110104

Small sample size: 30 pts



Pathway analysis on the identified  metabolites disregulated
in Non-responmding patients (NR) patients 



Costantini S ……Budillon A. Front Oncol . 2023 Jan 11:12:1110104

Metabolomics or  lipidomics better predictors of DFS than
tumor regression grade (TRG) 



Combined biomarker signatures (metabolomics, lipidomics, cytokinomics) using 
the support vector machine (SVM) algorithm increased predictive capacity 

Accuracy: 83.3%  
Positive predictive value: 73% 
Negative predictive value: 93%

The combination of 3-hydroxybutyrate, cholesterol, phospholipids,
triglycerides and IL-6 levels showed a significant predictive capacity
.

Costantini S ……Budillon A. Front Oncol . 2023 Jan 11:12:1110104
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Metabolomic signatures in liquid biopsy are associated with overall survival in 
metastatic melanoma patients treated with immune checkpoint inhibitor therapy

Costantini S ….. Budillon A. J Exp Clin Cancer Res. 2025 Apr 10;44:119

Background: Immune checkpoint inhibitors improved the prognosis of metastatic melanoma patients. Some patients develop resistance 
to these treatments, leading to a poor prognosis. 
Aim: To identify potential non invasive and easy biomarkers to guide treatment strategies

 Untargeted plasma metabolomics profiling on patients with metastatic stage IV melanoma collected at baseline before first-line treatment
with ipilimumab, nivolumab or the combination of ipilimumab plus nivolumab.

 The patients were classified into two groups on the basis of their 1-year overall survival (OS): those with good outcomes (long-term OS ≥ 1
year) and those with poor outcomes (short-term OS < 1 year).

Metabolomics profiling Enriched pathway analysis

Score plot Loading plot
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In the multivariate
analysis, tryptophan was
the only metabolite that
significantly predicted OS

Association between
high levels of tryptophan
and good response

Significant  correlation between pretreatment levels of some metabolites and OS 
Total Pts of three
coorts: 95

Kiełbowsk Ki, Metabolites 2025, 15(3), 144
Basson C. Cancer Med. 2023;12:18691–18701

Costantini S ….. Budillon A. J Exp Clin Cancer Res. 2025 Apr 10;44:119



 It is one of the most prevalent hereditary diseases, 
characterized by a high risk to develop cancer even 
if Not all individuals with LS develop cancer 

 Defective DNA mismatch repair (MMR) 
 EPCAM deletion 
 Heterozygous germline pathogenic variants in ATM, 

MLH1, MLH2, MSH2, MSH6, or PMS2
 Lifestyle factors can influence LS cancer risk, and

actively shape systemic metabolism and induce the
expression of inflammatory cytokines.

Lynch syndrome (LS)

https://pubmed.ncbi.nlm.nih.gov/35988964/

AIM: identify significant metabolites, lipid signals and
cytokines specific to cancer history in LS carriers and
their correlation with or with lifestyle characteristics
(BMI and smoking).

DO NOT POST 
Costantini S, D’Angelo V…   Budillon A and Di Gennaro E. Manuscript in prep 2026
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