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▼ This medicinal product is subject to additional monitoring. This will allow quick identification of new 

safety information. Healthcare professionals are asked to report any suspected adverse reactions. 

Adverse events should be reported. Reporting forms and information can be found at 

www.mhra.gov.uk/yellowcard or search for MHRA Yellow Card in the Google Play or Apple App Store. 

Adverse events should also be reported to Roche Products Ltd. Please contact Roche Drug Safety Centre 

by emailing welwyn.uk_dsc@roche.com or calling +44 (0)1707 367554.



Genomics

EMR / RWD

Digital Health

Advanced imaging

Digital pathologyDATA: 

Deep and broad 

patient data from 

multiple sources 

Roche Products Ltd is the sole licensed distributor of Foundation Medicine, Inc products in the UK

Flatiron Health is an autonomous separate legal entity and member of the Roche Group.
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Evolution of medicines



Evolution of medicines
Personalized Healthcare (PHC)
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http://www.iconsplace.com/orange-icons/database-icon


Long tails of oncology

7
1. US figures, American Cancer Society 2015; 2. Breast, Lung, Prostate, Colorectal, Bladder; 3. Health Care Professionals
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% of patients diagnosed1

50% of patients 50%2

Large share of patients with rare 
cancer types and/or indications

There are more than 200 tumour types 

which can have up to 1.2M mutations1

The complexity of the disease



Comprehensive genomic profiling has reached a tipping 

point in lung cancer
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• Afatinib

• Erlotinib

• Erlotinib + 

bevacizumab▼

• Gefitinib

• Necitumumab

• Osimertinib

• JNJ-372

• U3-1402

EGFR sensitising

• Alectinib▼

• Brigatinib

• Ceritinib

• Crizotinib

• Ensartinib

• Lorlatinib

• Repotrectinib

ALK

• Cabozantinib

• Crizotinib

• Capmatinib

• Savolitinib

• Tepotinib

MET

• Apatinib

• Cabozantinib

• Lenvatinib

• LOXO-292

• Ponatinib

• Pralsetinib

• Vandetanib

RET

• Cabozantinib

• DS-6051b

• Entrectinib

• Larotrectinib

• Repotrectinib

• Selitrectinib

NTRK

• Ceritinib

• Crizotinib

• DS-6051b

• Entrectinib

• Lorlatinib

• Repotrectinib

ROS1
• LY3023414

PIK3CA

• Cobimetinib▼

• Selumetinib

• Trametinib

MEK1

• Dabrafenib

• Dabrafenib / 

trametinib

• Vemurafenib

BRAF

• Afatinib

• Dacomitinib

• Pertuzumab

• TAK-778

• Poziotinib

• Trastuzumab 

emtansine

HER2

Identifying 
actionable 

mutations with 
broad molecular 

profiling2

Common mutations in lung cancer1

EGFR other 4%

MET 3%

>1 mutation 3%

HER2 2%EGFR
sensitising

17%

KRAS
25%

Unknown oncogenic 
driver detected

31%

ALK ~5%

ROS1 2%

RET 2%

NTRK 1%

BRAF 2%

MEK1 <1%

PIK3CA 1%

Slide includes investigational drugs that are not approved in any indication. Some drugs are not approved for use in specific indications in Europe and / or USA. Therapies marked with ▼ are 

subject to additional monitoring. Reporting suspected adverse reactions after authorisation of the medicinal product is important. Adverse events should be reported..

1. Adapted from Tsao, A.S., et al. (2016) J Thorac Oncol 11(5):613-38; 2. NSCLC NCCN Guidelines Version 5.2019; NCT03037385; NCT03693339; NCT02967692; NCT02767804 

NCT02568267; NCT02609776; NCT03834961; NCT03899792; NCT02132949; NCT03318939 NCT03091192; NCT02716116; NCT02864992; NCT00444587; NCT03260491.
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Therapies are emerging for hard-to-detect rare mutations in a tumour-agnostic setting

NTRK gene fusion incidence:

Colon adenocarcinoma8 0.7%

Sarcoma8 1.0%

Glioblastoma91.0%

Paediatric non-brainstem high-grade gliomas1010.3%

Head and neck squamous cell carcinoma80.5%

Papillary thyroid carcinoma8,112.4-12.1%

Lung adenocarcinoma8,120.2-3.0%

Comprehensive genomic profiling covers rare alterations
Directly addresses the “long tail problem”



Molecularly-guided clinical trials and precision medicine 

in general deal with small target populations
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Only a minority of alterations are commonly 
found in patients1
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While the majority of alterations have a 
low prevalence1

e.g. NTRK1 rearrangements: 
0.0002 – 1.5% across various tumours2

Large cohorts of patients with rare 
molecular subtypes are not typically 
studied in randomised controlled trials3

This challenge is starting to be addressed 
through:

Increased reliance on data generated 
from early-phase, non-randomised 
trials4

Using RWD to capture the 95% of 
cancer patients who have no 
opportunity to participate in clinical 
trials3

1

2

RWD: real-world data.
1. Foundation Medicine, Inc. (2019) Data on file: Database query; 2. Gatalica, Z., et al. (2019) Mod Pathol 32:147–53;
3. Booth, C.M., et al. (2019) Nat Rev Clin Oncol 16:312–25; 4. Garralda, E., et al. (2019) Mol Oncol 13(3):549-557.



RWD has the power to close knowledge gaps 

and complement randomised clinical trials1

11RCT: randomised controlled trials; RWD: real-world data.
1. Booth, C.M., et al. (2019) Nat Rev Clin Oncol 16:312–25; 2. Eichler, H.-G., et al. (2012) Clin Pharmacol Ther 9: 426-37.
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Approval

Trials

Observational 

studies, registries, etc.

Patients treated, no 

active surveillance

Realm of RWD

Many clinical, access and 
policy questions are best 
addressed using RWD1

RCTs remain the 
gold standard for 
establishing the 
efficacy of new 
treatments for 
patients with 
cancer1



RWD can be used to generate external controls
Single-arm trial data was compared to RWD prior to RCT to accelerate 
access to alectinib▼ in > 20 countries
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CI: confidence interval EHR: electronic health record; HR: hazard ratio; NR: not reached; aNSCLC: advanced non-small cell lung cancer; OS: overall survival; RWD: real-word data; 
RWE: real-world evidence; SoC: standard-of-care. Therapies marked with ▼ are subject to additional monitoring. Reporting suspected adverse reactions after authorisation of 
the medicinal product is important. Adverse events should be reported. Davies, J., et al. (2018) J Comp Eff Res 7:855-65.

Compare OS of ALK+ aNSCLC-patients receiving 

alectinib vs ceritinib

RWD extracted by applying 

inclusion / exclusion criteria 

from alectinib trials to Flatiron 

EHR 

RWD (ceritinib)

Pooled trial data (alectinib)

Trial (ceritinib)vs

vs

Clinical trial cohort compared 

to the outcomes of the RWD 

arm to evaluate 

generalisability
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Time (months)

Ceritinib (trial)
Median OS 15 months

95% CI: 14-NR
n = 140

Ceritinib (RWD)
Median OS 16 months

95% CI: 12-NR
n = 67

Alectinib
Median OS 26 months

95% CI: 21-NR
n= 183

Ceritinib RWD vs alectinib
HR 0.65; 95% CI: 0.48–0.88 

p = 0.006

Unobserved confounding may have impacted the results which propensity score-based approaches cannot address. Propensity-based approaches can also be at risk of model 

misspecification. OS estimates in the ceritinib RWD arm may have been immature given the limited follow-up time, and the small sample size which may have biased results. There are 

inherent differences in the data collection between the two treatment arms by nature of design of the clinical trial and RWD, which could potentially lead to surveillance bias.



Benefits for healthcare systems
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With insight into the drivers of each individual cancer,

we can do a better job matching therapies
1

Improve clinical trial recruitment, address the needs of 

underserved rare populations and drive research
2

Optimize the delivery of care and resource utilization

via data sharing and continuous learning
3



Meaningful data AT 
SCALE

High quality data with a purpose: 

to answer key scientific questions 

Covering enough patients 

to be generalizable  



Meaningful data at scale (MDAS)
Integrate complementary, longitudinal data at scale
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Enable understanding of patient and disease heterogeneity and its 

relevance to clinical outcome at unprecedented resolution

Clinical data
(trial & RWD)

Omics Imaging Digital tools
(patient generated)

15



Smarter, more 

efficient R&D

Improved access & 

personalised care

Access meaningful 
data at scale (MDAS)

Create insights through 
advanced analytics (AA)

Realise value 
from insights

Clinical trial data

Real world data

Roche’s personalized healthcare vision
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OmicsClinical Data Digital ToolsImaging 
● Pan-Tumor

● NSC Lung Cancer

● Breast Cancer

● Prostate Cancer

● Bladder Cancer

● Colorectal Cancer

● Non-Hodgkin’s 

Lymphoma

● Acute Myeloid Leukemia

● Spinal Muscular Atrophy

● Huntington’s & 

Duchenne’s 

● Ophthalmology

● Pan-Tumor

● NSC Lung Cancer

● Breast Cancer

● Prostate Cancer

● Bladder Cancer

● Melanoma

● Colorectal Cancer

● Non-Hodgkin’s 

Lymphoma

● Acute Myeloid Leukemia

● Spinal Muscular Atrophy

● Huntington’s

● Duchenne’s 

● Ophthalmology

● Multiple Sclerosis

● Multiple Sclerosis

● Parkinson’s

● Huntington’s

● Alzheimer’s

● Acute Myeloid Leukemia

● NSC Lung Cancer

● Hemophilia

● Spinal Muscular Atrophy

● Duchenne's

● Autism

● Asthma

● Idiopathic Pulmonary 

Fibrosis 

● Inflammatory Bowel 

Disease

● Multiple Sclerosis

● Alzheimer’s

● Ophthalmology 

○ Age-Related 

Macular 

Degeneration

○ Diabetic Macular 

Edema

● NSC Lung Cancer
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We are embedding PHC throughout our portfolio programs
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Median OS:
• Atezolizumab ▼(OAK) = 13.31 months
• Docetaxel (Flatiron) = 10.64 months
• Docetaxel (OAK) = 9.76 months

2018

Replicating RCT control arms using RWD



• Survival extrapolation was 

key to determine long-term 

benefit of experimental arm

• Flatiron RWD informed 

extrapolation of control arm

Data was accepted by NICE to 

support reimbursement of 

experimental therapy

Using RWD to speed reimbursement
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RWE* will help advance research and discovery in oncology, and potentially even clinical guidelines

*Real World Evidence

Real-World Clinico-Genomic Database (CGDB)
Combining genomic and clinical data to advance personalized healthcare



Smarter, more efficient R&D through

… new endpoints for efficacy and safety

… better patient selection

Next-generation RWD to enable 

understanding of longitudinal disease 

heterogeneity Digital Pathology for Next-

Gen Patient Selection

ctDNA for Next-Gen Patient 

Selection and Endpoints

AI/ML on medical imaging 

for Next-Gen Endpoints

Adding data modalities in oncology
Next-gen endpoints, patient selection and RWD to accelerate R&D



Working with all our stakeholders to make PHC happen

Ensuring trust and 

delivering value

Driving understanding 

of PHC value

Encouraging 

investment and 

reimbursement

Shaping PHC 

regulatory environment

RegulatorsGovernments and PayorsPhysicians & ProvidersPatients
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Increasing data sources will impact the healthcare workforce
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2000 2010 2020 2030 2040
Proportion of workforce affected

1 Telemedicine

Smartphone apps2

Sensors and wearables for 
diagnostics and remote monitoring3

Reading the genome4

Speech recognition and natural
language processing5

Virtual and augmented reality6

Automated image interpretation
using AI

7

Interventional and rehabilitative
robots8

Predictive analytics using AI9

Writing the genome10

Technology: 
Digital medicine   
Genomics   
AI & Robotics

Preparing the healthcare workforce to deliver the digital future: An independent report on behalf of the Secretary of State for Health and Social Care, February 2019 

https://topol.hee.nhs.uk/wp-content/uploads/HEE-Topol-Review-2019.pdf Last accessed 27th January 2020

https://topol.hee.nhs.uk/wp-content/uploads/HEE-Topol-Review-2019.pdf


Recommendations
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Continue rollout of genomic medicine services,

including testing, training and awareness/education
1

Create mechanisms which allow de-identified access

to / usage of pooled genomic and outcomes data
2

Enable learning via conditional funding of therapies,

evaluate cost effectiveness independent of profiling cost
3



Imagine a world where…
EVERY patient has the 

best possible support 



Doing now what patients 

need next


