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Pharmacogenomics 

[…or Pharmacogenetics?] 
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Terapia antivirale e farmacogenomica 

 Arno G. Motulski. Drug reactions enzymes, and 

biochemical genetics. J Am Med Assoc 1957 

 “… drug reactions … may be considered pertinent models for 

demonstrating the interaction of heredity and environment in the 

pathogenesis of disease” 

 

 Friedrich Vogel. Moderne problem der humangenetik. 

Ergeb Inn Med U Kinderheilk. 1959 

 “Pharmacogenetics: the study of the role of genetics in drug response” 

 Cordes W. Experiences with plasmochin in malaria. 

1926 

 Pitagora. VI sec. a.C. 

 “meglio la morte che attraversare un campo di fave” 

 

 

Credit: Pirmohamed M 2011 



University of Genova Ospedali Galliera 

4 - 09:47 

University of Genova Ospedali Galliera 

4 - 09:47 

Definitions 

Emilio Di Maria 

Terapia antivirale e farmacogenomica 



University of Genova Ospedali Galliera 

5 - 09:47 

Definitions 

Emilio Di Maria 

Terapia antivirale e farmacogenomica 



University of Genova Ospedali Galliera 

8 - 09:47 

Emilio Di Maria 

Terapia antivirale e farmacogenomica 

http://www.statoregioni.it/dettaglioDoc.asp?idprov=11730&iddoc=39990&tipodoc=2
../../../ClinicalTranslation_Prjcts/PHG_2010/SItI_meeting200913_PHG/CSR_62-130313_DOC_039990_62.pdf
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US CDC initiative 
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Health Technology 

Assessment - HTA A multi-disciplinary process for the assessment 

of health technologies, 

born to fill the gap between the limited resources 

of the national health system 

 and the growing demand for innovative 

technology. 
Battista RN, Hodge Mj, 1999 

  

 

Approccio multidisciplinare 

finalizzato a supportare scientificamente i 

vari livelli decisionali 

in ordine all’introduzione, cioè al 

finanziamento, delle nuove tecnologie.* 
AGENAS 

*Tecnologia sanitaria: 

insieme dei mezzi tecnici procedurali messi a disposizione dalla 

scienza e dalla ricerca per gli operatori sanitari per la loro attività di 

prevenzione, diagnosi, cura e riabilitazione. 
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La Rete Ligure HTA  obiettivo: introdurre l’HTA nel Sistema Sanitario Regionale, 

quale componente fondamentale dei processi decisionali 
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Health Technology 

Assessment - HTA A multi-disciplinary process for the assessment 

of health technologies, 

born to fill the gap between the limited resources 

of the national health system 

 and the growing demand for innovative 

technology. 
Battista RN, Hodge Mj, 1999 

Approccio multidisciplinare 

finalizzato a supportare scientificamente i 

vari livelli decisionali 

in ordine all’introduzione, cioè al 

finanziamento, delle nuove tecnologie.* 
AGENAS 

*Tecnologia sanitaria: 

insieme dei mezzi tecnici procedurali messi a disposizione dalla 

scienza e dalla ricerca per gli operatori sanitari per la loro attività di 

prevenzione, diagnosi, cura e riabilitazione. 
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HTA & Genetics 

 

Analytic validity 

Clinical validity 

Clinical utility 

Ethical, legal and social 

implications 
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The ACCE model 

 Analytic validity 

 Clinical validity 

 Clinical utility 

 ELSI 
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APPLICAZIONI CLINICHE DELLA 

FARMACOGENOMICA: 

TERAPIA ANTIVIRALE DELL’INFEZIONE DA HCV 

Esempio:1 
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Farmacogenetica della 

terapia per HCV 

Genotipo di IL28B 
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DNA markers: Single Nucleotide Polymorphisms 

 > 50 milioni identificati nell’intero 

genoma 

 > 7 milioni all’interno di geni 

 Dati disponibili in databases pubblici 

 Tecnologia di tipizzazione accessibile 
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Farmacogenetica 

della terapia per HCV 

Genotipo di IL28B 
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Analytic validity 
The ability of a test to detect the 

measure of interest:  

the genetic variant(s) that the test 

is aiming to identify 

 real-time PCR assay of the rs12979860 single 

nucleotide polymorphism 

 test procedure is robust and was reported to be 

readily implemented in the workflow of molecular 

pathology laboratories 

 

HTA & Genetics - HCV pharmacogenetics: IL28B genotyping  
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the 

workflow of molecular pathology laboratories 

 Clinical validity 
The likelihood that a test result 

correctly predicts the phenotype of 

interest:  

presence of disease or response to 

treatment 
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the 

workflow of molecular pathology laboratories 

 Clinical validity 
The likelihood that a test result 

correctly predicts the phenotype of 

interest:  

presence of disease or response to 

treatment 
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HTA & Genetics - HCV pharmacogenetics: IL28B genotyping  
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the workflow of 

molecular pathology laboratories 

 
Clinical validity 
The likelihood that a test result 

correctly predicts the phenotype of 

interest:  

presence of disease or response to 

treatment 

 The genotype of the IL28B rs12979860 

polymorphism is a valid predictor of SVR in 

previously untreated patients  

 Carriers of the CC genotype show a more 

favourable response rate 

 Genotyping of other polymorphisms is not 

suggested 

 Association demonstrated for HCV genotype 1 and 

4, not confirmed in genotype 2 and 3 

 The association with other endpoints was not 

extensively studied. 
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HTA & Genetics - HCV pharmacogenetics: IL28B genotyping  
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the workflow of 

molecular pathology laboratories 

 
Clinical validity 
The likelihood that a test result correctly 

predicts the phenotype of interest: presence of 

disease or response to treatment 

 The genotype of the IL28B rs12979860 polymorphism is a valid 

predictor of SVR in previously untreated patients  

 Carriers of the CC genotype show a more favourable response rate 

 Genotyping of other polymorphisms is not suggested 

 Association demonstrated for HCV genotype 1 and 4, not confirmed 

in genotype 2 and 3. 

 The association with other endpoints was not extensively studied 

Clinical utility 
The degree to which a test result 

guides clinical management and 

improves patient outcomes 

 No evidence was found that a regimen guided by 

IL28B genotyping is associated with a more 

favourable clinical outcome with respect to standard 

protocol 

 No clinical measure was consistently evaluated in 

primary studies; occurrence of adverse events was 

not explored  

 Clinical pathways incorporating the 

pharmacogenetic test of IL28B were not formally 

evaluated 
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HTA & Genetics - HCV pharmacogenetics: IL28B genotyping  
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APPLICAZIONI CLINICHE DELLA 

FARMACOGENOMICA: 

TERAPIA ANTIVIRALE DELL’INFEZIONE DA HIV 

Esempio:2 
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Genomica di Sanità Pubblica 

HTA & Genetics - HIV pharmacogenetics: HLA genotyping  
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HTA & Genetics - HIV pharmacogenetics: HLA genotyping  
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the 

workflow of molecular pathology laboratories 

 
Clinical validity 
The likelihood that a test result correctly 

predicts the phenotype of interest: presence of 

disease or response to treatment: 

 The genotype of the IL28B rs12979860 polymorphism is a valid 

predictor of SVR in previously untreated patients  

 Carriers of the CC genotype show a more favourable response rate 

 Genotyping of other polymorphisms is not suggested 

 Association demonstrated for HCV genotype 1 and 4, not confirmed 

in genotype 2 and 3. 

 The association with other endpoints was not extensively studied 

Clinical utility 
The degree to which a test result guides 

clinical management and improves patient 

outcomes 

 No evidence was found that a regimen guided by IL28B 

genotyping is associated with a more favourable clinical 

outcome with respect to standard protocol 

 No clinical measure was consistently evaluated in primary studies; 

occurrence of adverse events was not explored  

 Clinical pathways incorporating the pharmacogenetic test of IL28B 

were not formally evaluated 
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Impact? Context?  can the pharmacogenetic-based algorithm be 

implemented in the local health system? 

 are the emerging costs sustainable for the health 

system? 

 … 
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La Rete Ligure HTA  obiettivo: introdurre l’HTA nel Sistema Sanitario Regionale, 

quale componente fondamentale dei processi decisionali 
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Analytic validity 
The ability of a test to detect the measure of 

interest: the genetic variant(s) that the test is 

aiming to identify 

 real-time PCR assay of the rs12979860 single nucleotide 

polymorphism 

 test procedure is robust and readily implemented in the 

workflow of molecular pathology laboratories 

 
Clinical validity 
The likelihood that a test result correctly 

predicts the phenotype of interest: presence of 

disease or response to treatment: 

 The genotype of the IL28B rs12979860 polymorphism is a valid 

predictor of SVR in previously untreated patients  

 Carriers of the CC genotype show a more favourable response rate 

 Genotyping of other polymorphisms is not suggested 

 Association demonstrated for HCV genotype 1 and 4, not confirmed 

in genotype 2 and 3. 

 The association with other endpoints was not extensively studied 

Clinical utility 
The degree to which a test result guides 

clinical management and improves patient 

outcomes 

 No evidence was found that a regimen guided by IL28B 

genotyping is associated with a more favourable clinical 

outcome with respect to standard protocol 

 No clinical measure was consistently evaluated in primary studies; 

occurrence of adverse events was not explored  

 Clinical pathways incorporating the pharmacogenetic test of IL28B 

were not formally evaluated 

Emilio Di Maria 

Terapia antivirale e farmacogenomica 

 3 labs offer pharmacogenetic IL28B testing: 550 

test/year.  It should further evaluated: 

 to what extent efficiency can be improved by 

gathering samples in one laboratory 

 to what extent laboratories guarantee a timely 

response 

 

Health Technology 

Assessment 
A multi-disciplinary process for the assessment 

of health technologies, aimed at filling the gap 

between the limited resources and the demand 

for innovative technology 

HTA & Genetics - HCV pharmacogenetics: IL28B genotyping  
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La Rete Ligure HTA 
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Research question: 

 clinical validity must be supported by evidence 

with major strength 

 clinical utility must be assessed 

 once clinical validity is established 

 by using structured procedures [i.e. RCTs] 

[PICO paradigm should be applied] 
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Clinical validity 

Clinical utility 

Health Technology 

Assessment 

 HTA procedures are warranted, according to 

GCP and current rules 

 no health technology should be prematurely 

transferred to clinical practice 

 local context must be appraised 

 Pharmacogenomics is – by definition – a clinical 

application 

 Drug administration and monitoring are patient-centred 

procedures 

Use of pharmacogenomics 

in the clinical context 

HTA & Pharmacogenetics - Summary 
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Credits: 

 Network Italiano per la Genomica in Sanità Pubblica 

 Rete Ligure HTA 

 Gruppo di Lavoro Farmacogenomica, Società Italiana 

di Genetica Umana 
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In God we trust. 

All others must bring data. 

W. Edwards Deming 
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