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F. Pammolli, L. Magazzini, M. Riccaboni, (2011), άThe productivitycrisisin pharmaceuticalR&DέΣ Nature 
ReviewsDrugDiscoveryvolume 10,pages428ς438
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The Endless Frontier

ÅCAR T (ChimericAntigenReceptorT-cell) Immunotherapy - 50projects in 
clinical trials. 

ÅCell therapy, carrier cell therapy and stem cell therapy - 529projects in clinical 
development 

ÅConjugated monoclonal antibodies - 188projects  in clinical development

Source: IQVIA R&D Intelligence, 2018

Company Late-Stage Pipelines, Number of Oncology Indications and Oncology 
Percent of Pipeline
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New Active Substance Approvals in Oncology by Indication, 2013τ2017

The Endless Frontier

Data Source: IQVIA, 2018
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Patient Incidence of Positive Biomarker Results Per Cancer by Biomarker 
Availability, 2017

The Endless Frontier
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Approved Checkpoint Inhibitors and Next-Generation Biotherapeuticsby Mechanism 
of Action and TumorType Approvals

The Endless Frontier
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Growth Rates for Global Oncology Therapeutic Medicines 
Spending, 2013τ2017

Data Source: IQVIA, MIDAS, Dec 2017

Innovation, Sustainability and Pricing



Milano, 7 Maggio 2018Milano, 25 Gennaio 2019

Cancer Survivors by Age Cohort

C L. Shapiro (2018), Cancer Survivorship,  New England Journal of Medicine

Innovation, Ageing, and the Welfare System
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Innovation and Ageing: The Macro Constraints

Population 65+ : 

2017: 22.3% (Germany: 21.2%, France:19.2%)

2040: 32.1% (Germany: 28.7%, France:25.6%)

Welfare expenditure, Italy

Demographics: higher life expectancy (+2 years)

AWG Risk: Higher health expenditure due to technological 
drivers
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PAYGO Burden, baseline (Demography: EUROPOP2015 base scenario, 
AWG Reference scenario)

Italy: Current: 64.2% (21.8% health+ltc)  2040: 80.0% (26.4% 
health+ltc)

Demographic stress scenario (higher life expectancy)

2040: 80.2% (24.5% health+ltc)

Innovation intensive stress scenario (Health)

2040: 81.4%(27.8% health+ltc) 

Innovation, Ageing: The Macro Constraints
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TotalHealthExpenditureasa functionof GDP:

8.9%(OECD)(of which71%fundedthroughpublicexpenditure,i.e.
6.3%GDP).

We project public health expenditureusingage-classcost profiles
and population projectionsand compute the averagebenefit cut
required to keep the expenditureat the current level (as a % of
GDP).

Costsareassumedto growat the GDPgrowth rate.

2020 2030 2040

Coverage Cut
2.9% 9.5% 15.3%

Innovation and Ageing:  The Macro Constraints



Milano, 7 Maggio 2018Milano, 25 Gennaio 2019

Back to Innovationand Sustainability
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Back to Innovation: Pricing, Reimbursement and MEAs
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Back to Innovation: Pricing, Reimbursement and MEAs

- Accelerated Adaptive pathways, Micro-level heterogeneity, 
Clinical guidelines vs. usage in specific patient cohorts

- Adjunctive therapies, Multiple indications, Combined therapies 
(e.g. ipilinumab+ nivolumab in metastatic melanoma), Entry of 
new drugs

- Percentage of long term survivors (unknown ex ante)

- Duration of drug responses  (unknown ex ante)

- Local and national formulary listing decisions; Off-labeling

Financial Sustainability, Risk Sharing, Payments by Results, 

ΧΦōǳǘΧ 

Real World Challenges
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Back to Innovation: Pricing, Reimbursement and MEAs

Alternative solutions

Master and Margarita (Bulgakov) (e.g. broad equivalency classes, 
denial of breakthrough designations, rationing/coverage restrictions, 

ŘŜƭŀȅǎ Χ ύ

ORΧ 

Data repositories to support ML+Causalmodelling in real world to 
sustain  payment by results, adaptive reimbursement, outcome based 
refund agreements, protocols in real world, socio-economic impact 

ANDΧ 

Drugs Looking for Diseases, Medical Decision Making, Tragic Choices
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Targeting and Impact Analysis in the Wild

Causality in the wild:

- Age groups
- Ethnicity and gender 

variances
- Co-morbidity
- Concomitant drugs
- Lifestyle variances
- Differences in disease 

severity
- Varying levels of 

compliance
- όΧΦύ 

{Φ aǳŜƭƭŜǊ  Ŝǘ ŀƭΦΣ нлмтΣ άOverall Survival In Patients With Non-small Cell Lung Cancer: A Comparison Of Clinical Trial Versus Real-world 
hǳǘŎƻƳŜǎ ¦ǎƛƴƎ ! tǊƻǇŜƴǎƛǘȅ {ŎƻǊŜ wŜǿŜƛƎƘǘƛƴƎ !ǇǇǊƻŀŎƘέΣ INGRESS

·Φ IǳŀƴƎ Ŝǘ ŀƭΦΣ нлмуΣ άwŜǾŜŀƭƛƴƎ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ƎŜƴŜǎ ǎǇŜŎǘǊǳƳ ƛƴ ǘƘŜ ǿƘƻƭŜ-genome by machine leaǊƴƛƴƎέΣ .a/ bŜǳǊƻƭƻƎȅ
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Targeting and Impact Analysis in the Wild


