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Il ruolo della medicina 

personalizzata nel superamento dei 

silos 





The new (?) profile of the medical oncologist 

1. To be a good oncologist, the knowledge of precision 
medicine is a «must» 

2. To be a good oncologist, the knowledge of supportive 
therapy is «mandatory» 

3. To be a good oncologist, the knowledge of internal 
medicine is necessary 

4. To be a good oncologist, the knowledge of pharmacology is 
very important 

5. To be a good oncologist, the knowledge of psychology 
should be a priority  
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Courtesy of D. Santini, 2017 



BIOPHARMACEUTICAL INDUSTRY 
AND PERSONALIZED MEDICINE 

Tufts Center for the Study of Drug Development. Personalized medicine gains 

traction but still faces multiple challenges. Impact Report. 2015;17(3)..  



 Hanahan D, Weinberg RA.  

Cell. 2011 



Frequency of molecular aberrations in various driver 

oncogenes in lung adenocarcinomas and current available 

drugs against these oncogenic proteins  
(combination of data from the Lung Cancer Mutation Consortium and 

frequencies) 

Scientific Advances in Lung Cancer 2015 

Journal of Thoracic Oncology, Volume 11, Issue 5, 2016, 613–638; 

http://dx.doi.org/10.1016/j.jtho.2016.03.012 

 



Targeted therapeutics are improving survival… 
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Jens Bjørheim 31 JAN 2017 



Identify responders to drug therapy 

Identify patients at risk for ADRs*  

Interindividual variability in drug 

response   



IMPRECISION MEDICINE 
Direct the selection of optimal therapy and reduce 

trial-and-error prescribing 

Many patients do not benefit from the first drug they are offered in treatment. 
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Brian B. Spear, Margo Heath-Chiozzi, Jeffrey Huff, “Clinical Trends in 

Molecular Medicine,” Volume 7, Issue 5, 1 May 2001 



TOXICITY of 5-FU 

  TOSSICITA’ 

GASTROINTESTINA
L 

40-50% DIARRHOEA 
20% STOMATITIS, VOMITING,  

HEMATOLOGICAL 3%  NEUTROPENIA GRADE 3-4  
& PIASTRINOPENIA 

CUTANEOUS HFS  (G3 IN 10-15%) 

NEUROLOGICAL 
 

CARDIAC 

SEVERE TOXICITY: 30% 
DEATH DUE TO TOXICITY : 0,3% 

= 200  Pts/years in France or Italy (and 1300 in USA) 
 

 
 



Patient stratification depending on the individual 5-
fluorouracil degradation rate allows to identify a 10% 
of the overall population at high risk of developing 
severe toxicity, compared to the 1.3% (as assessed in 
the Italian population) identified by the most 
commonly employed pharmacogenetic test, including 
the DPD polymorphism IVS14+1G>A. 



UGT1A1 genotyping for predicting toxicities in aCRC 
Pts treated with irinotecan (IRI)-based regimens 

• Considering UGT1A1 genotype along with 

other clinical factors is important for 

managing pts undergoing IRI-based 

regimens. 
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W Ichikawa et al., ASCO 2013 



 

F. Mazzuca et al., 2016 

Genetic polymorphism of the CYP19A1 gene ( rs4646) is 
associated with osteoporosis associated in women with ER 
positive breast cancer treated with aromatases inhibitors  



Statin-induced skeletal 

muscle toxicity 

 

Myalgia  Myopathy   Rhabdomyolysis 

(5-10%)     (1-5%)         (0.001%) 
  (CK>3-5xULN)   (CK>10xULN, P-myogl ) 

 

  

 

   

 

  

 

   Risk factors: 
a high statin dose 
drug-drug interactions 

cyclosporine, gemfibrozil, macrolide antibiotics, azole antimycotics (drugs, which increase 
plasma concentrations of certain statins) 

very high age 
multiple concomitant diseases  
hypothyreosis 



•SEARCH (80 mg/day): 

•OR 4.5 (95% CI, 2.6-7.7) per 
copy of C allele 

•OR 16.9 (95% CI, 4.7-61.1) in 
CC vs. TT 

•>60% of myopathy cases 
attributed to C allele 

•HPS (40 mg/day): 

•RR 2.6 (95% CI, 1.3-5.0) for 
myopathy per copy of C allele 

•LDL reduction 1.3% smaller 
per copy of C allele 

 

 

Cumulative incidence of 

myopathy by c.521T>C 

 

 

 

SEARCH Collaborative Group. N Engl J Med 2008;359:789-99. 



Clopidogrel  

•  Clopidogrel can have a different impact on protecting stent 

patients from thrombosis depending on patients’ genetic 
variance within CYP2C19, which encodes an enzyme that 
converts the drug from an inactive to an active state.  

• …About 25 to 30 percent of stent patients 
have a three-fold risk of stent thrombosis 
when using Clopidogrel in comparison to 
other patients… 
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Shah, SH. Clopidogrel Dosing and CYP2C19. Medscape. July 1, 2011. 



WARFARIN 

• Administration of the drug warfarin is 
complicated by genetic variations in a drug-
metabolizing enzyme (CYP2C9) and an 
enzyme that activates vitamin K (VKORC1).  

• The FDA now recommends genotyping for all 
patients before warfarin treatment, which 
allows for more precise dosing.  
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… 



PM Increase Patient Adherence To 
Prevention 

• Inherited forms of hypercholesterolemia can increase the risk 
of myocardial infarction before the age of 40 by more than 
50-fold in men and 125-fold in women.  

• Knowledge of a genetic predisposition for 
hypercholesterolemia provides patients with a powerful 
incentive to make lifestyle changes and manage their 
condition.  

– Patients with a genetic diagnosis have shown 
more than 86 percent adherence to their 
treatment program after two years, compared to 
38 percent prior to testing.  
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Umans-Eckenhausen MA, Defesche JC, van Dam MJ, et al. Long-term compliance with lipid-lowering 

medication after genetic screening for familial hypercholesterolemia. Arch Intern Med. 2003; 163(1):658. 



Personalized Medicine 

• Drugs, drugs, drugs... Only drugs? 

19 





Local and systemic effects of the 
gastrointestinal microbiota 
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--- 
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JL Alexander, Nature Reviews | Gastroenterology & Hepatology 14 | 2017 | 357 

An overview of the microbiota–host interactions that modulate 
chemotherapy efficacy and toxicity 



Microbiota-triggered innate immune receptors  
S Roy, G Trinchieri, Nature Reviews | Cancer  Vol 17, may 2017, 271 
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...The loss of the protective function of intestinal 
barriers that interacts with the environment 
measured as increased intestinal permeability 
and the changes occurring in the microbiota 
composition have been proposed as a 
mechanism potentially explaining the 
pathogenesis of immune related toxicity. ... 



Sexual dimorphism of the immune responses 

♀ Innate immunity 

↑ DC antigen presentation 

↑ DC production of IFNγ 

↑ macrophages phagocytic activity 

↑ neutrophils phagocytic activity 

↑ MDSCs suppressive function 

↑ frequency of ILCs 

 

 

♂ Innate immunity 

↑ NK counts 

↑ neutrophils mobility and  

   inflammatory activity 

♂ Adaptive immunity 

↑ CD8+ T cell counts 

↑ IL-17 production by CD4+ T cells  

↑ Treg cell counts 

↑ Th1 cell functions 

↓ B cell counts 

↓ basal Ig 

↓ antibody responses 

 

♀ Adaptive immunity 

↑ CD4+ T cell counts 

↑ activated and proliferating CD4+ T cells 

↑ IFNγ production by CD4+ T cells 

↑ activated and proliferating CD8+ T cells 

↑ CD8+ T cell cytotoxic activity 

↑ CD4+/CD8+ T cell ratio 

↑ Th2 cell functions 

 

 

I Capone et al, 2017, in press 



Response to Cancer Immunotherapy May 
Depend on Gut Bacteria 
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Alise Fisher, ASCO 2017 

• Significant differences were 
observed in the gut microbiome 
of responders versus 
nonresponders to PD-1 
inhibitors.  



Response to Cancer Immunotherapy May 
Depend on Gut Bacteria 
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Alise Fisher, ASCO 2017 

• Patients who responded to treatment had an 
increased abundance of Clostridiales bacteria 
(specifically the Ruminococcaceae family) in the gut 
microbiome versus non-responders.  

• On the other hand, patients who did not respond 
showed a greater abundance of Bacteroidales 
bacteria in comparison to responders. 



L Zitvogel, ESMO 2017 



The Role of the Microbiome in Cancer 
Development and Therapy 
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AP Bhatt et al., CA CANCER J CLIN 2017;67:326–344 

• Precision medicine approaches should 
incorporate microbiome differences in 
addition to differences in genetic 
background 

• The efficacy of 
chemotherapy/immunotherapy likely 
depends on an individual’s microbiota 



Our present applications of PM 
 

not a dream book, 
but an account of ongoing projects 

30 



The ROME trial: from histology to target 

A multi-basket trial 



Presented By Ethan Basch at 2017 ASCO Annual Meeting 



Immunosafe 
remote monitoring of patients undergoing immunotherapy 



Drug use in Italy 
Database OsMed - AIFA 

Number of drugs Patient number > 65 anni 
12.301.537 

5-9 drugs 6.024383 (49.0%) 

>10 drugs 1.389.591 (11.3%) 

Therapy  reduced adherence 

Antidepressant drugs 201.290 (63.9%) 

Anti-hypertensive  drugs 179.975 (46.4%) 

Hypoglycemic drugs 92.017  (63.0%) 

Anti-osteoporotic drugs 56.621 (52.4%) 
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Onder  et al., 2014 

Società Italiana Medicina Personalizzata www.simep.it  



Drug prescription appropriateness in the 
elderly 

• Drug prescription inappropriateness increases the 
prevalence of drug-induced harms, with 
consequences related to patients’ health and cost of 
care.  

• Polypharmacy and inappropriate medication 
prescriptions are associated with increased 
morbidity and mortality. 

• This is particularly true for elderly people, whose 
frailty makes the choice of the correct drug 
prescription even more difficult. 
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N. Allegri et al., Clinical Interventions in Aging 2017:12 325–333 



When Pharmacological interactions are 
dangerous for toxicity 

After the second cycle of FEC, a Patient was treated with brivudin to treat a 
Herpes Zoster infection and she developed a 5-FU-related severe toxicity. 
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Courtesy of D. Santini, 2017 



When Pharmacological interactions are 
detrimental for efficacy 

Metastatic renal cancer, intermediate risk according to Moetzer Criteria. 
Pazopanib as first line of therapy. Self-administration of esomeprazole. 
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Courtesy of D. Santini, 2017 Tan AR et al. Cancer Chemother Pharmacol (2013) 71:1635–1643  



 Charité University partnership: the MyMed tool 

Robert Preissner, Charité, Berlin 



The Precision Medicine and the 
Healthcare Systems 
 

 

needless costs and 
avoidable sufferences 
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Cosa possiamo aggiungere al 
grande lavoro svolto fino ad oggi? 

• Riorganizzazione delle reti assistenziali 
• Creazione dei PDTiA 
• Riconoscimento (economico?) del tempo impiegato nei TB 
• Governo della spesa farmaceutica 

 
• Riorganizzazione ospedaliera per intensità di cura 
• Simultaneous Care 

 
• Utilizzo della ricerca clinica come risorsa (Clinical Trial Center) 
• Implementazione nei LEA di prestazioni “dimenticate” 
• Personalizzazione dei trattamenti 

 
• Valutazione di impatto economico e ridistribuzione delle risorse 
• Creazione di un sistema informatico unico (o almeno compatibile) 
• Valorizzazione economica dei percorsi terapeutici, invece della obsoleta 

valutazione economica per centro di costo 
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