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My presentation today

Introduction of AstraZeneca

Why precision medicine in oncology matters

A long history in precision medicine

Biomarkers in Lung cancer 

The important role of the Pathology Lab





The right medicine for the right patient



Precision oncology started in Breast cancer

>100 years of hormone treatment

Howell, A. Endocrine-related cancer 1993

1896 Oophorectomy

1922 Ovarian radiation

1939 Androgens

1951 Hypophyse irradiation

1952 Adrenalectomy

1953 Hypophysectomy

1967 Anti estrogens tamoxifen

1973 Aromatase inhibitors first generation

1982 LHRH antagonists

1987 Anti Progestins

1993 Estrogen receptor down regulators

2000 Aromatase inhibitor down regulators



Tamoxifen triggered discovery of the ER biomarker



The continued success of personalized medicine in Oncology

7 Schwaederle M,et al. Impact of Precision Medicine in Diverse Cancers: A Meta-Analysis of Phase II 

Clinical Trials. J Clin Oncol. 2015; 33:3817–3825. 



Biomarker testing for NSCLC



Lung cancer epidemiology in Belgium 

• 8,174 new cases in 2016 (66.5% males, 33.5% females)1

• The 2nd most common cancer in males (13.4% of all malignancies)1

• The 4th most common in females (7,8%)1

Age-standardized incidence by sex (2004–2013)2

WSR, World Standardised incidence Rates. 1. Cancer figures – Annual tables 2016, Belgian Cancer Registry. Available at: https://kankerregister.org/Annual%20Tables Last accessed April 25th 2019. 

2. Cancer burden in Belgium 2004–2013, Belgian Cancer Registry, Brussels 2015. Available at: https://kankerregister.org/media/docs/publications/BCR_publicatieCancerBurden2016_web160616.pdf

Last accessed April 25th 2019. 3. Cancer fact sheet Lung cancer: Belgium 2016, Belgian Cancer Registry. Available at : 

https://kankerregister.org/media/docs/CancerFactSheets/2016/Cancer_Fact_Sheet_LungCancer_2016.pdf

Male Female

Distribution of combined stage by 

sex, Belgium 2016

https://kankerregister.org/Annual%20Tables
https://kankerregister.org/media/docs/publications/BCR_publicatieCancerBurden2016_web160616.pdf
https://kankerregister.org/media/docs/CancerFactSheets/2016/Cancer_Fact_Sheet_LungCancer_2016.pdf


Treatments options for Lung Cancer

These treatments can be given alone or in 

combination depending on the stage of disease



Personalized Health Care for Lung Cancer
Insights in cancer etiology resulted in targeted drug development

11

Biomarker 

status

Kris MG et al. JAMA 2014;311:1998–2006

http://www.ema.europa.eu/ema/ (accessed November 24, 2016)

Histology based Personalized



Understanding of Biomarker status is essential for correct 

therapy choice
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Mok et al. N Engl J Med. 2009;361(10):947-57



Details on specific mutations in biomarker needed
EGFR TKIs were redesigned for optimal affinity to activating/resistance mutations
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Li D et al. Oncogene 2008; Cross DA et al. Cancer Discov 2014; Hirano T et al. Oncotarget 2015

• Lower IC50 corresponds to higher affinity
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Specialized therapies available in NSCLC today in Belgium

MOA DRUG TARGET

Korpanty GJ, et al. Front Oncol. 2014;4:204; Hoos A. Nat Rev Drug Discov. 2016;15(4):235-247;

Therapies targeting
Molecular drivers

Immunotherapies

Tyrosine kinase inhibitors 

(TKIs)

Angiogenesis inhibitor

Immune checkpoint 

inhibitors

Osimertinib

gefitinib

erlotinib

Afatinib

crizotinib

ceritinib

alectinib

bevacizumab

nivolumab

pembrolizumab

osimertinib

nintedanib

atezolizumab

durvalumab

EGFRm 1L 

ALK/ROS/RET translocations

VEGF-A

PD-1

PD-L1

CTLA-4

EGFRm + T790M 2L

VEGFR1-3, ADGFRα-β, 

FGFR1-3

www.inami.fgov.be , www.ema.europa.eu accessed 5th of September 2019: Durvalumab: SmPC Imfinzi, latest version;

IHC test

NGS test

http://www.inami.fgov.be/
http://www.ema.europa.eu/


Belgian guidelines 



PD-L1 test drives clinical decision in Stage 3 and Stage 4



EGFR TKI’s cannot be given after chemo therapy

This reemphasis the need for fast testing



Available tests for EGFR 

Real-time PCR 

● Multiple hot spots in a gene

● Semi automated – fully automated

● Fast – very fast  (same day)

● only the alterations that are targeted 

by the specific assay will be 

detected

● Intermediate sensitivity 

Next Generation Sequencing

● Gene panel

● More laborious 

● Slower

● All mutations found

● Sensitivity ifct number of reads 

Digital droplet PCR

● A few selected hot spots in a gene

● Semi automated

● Fast

● only the alterations that are targeted 

by the specific assay will be 

detected

● Most sensitive 



IHC

NGS

All test results need to be available for clinical decision making, 

but tests have different TAT



Molecular test results can arrive too late for therapeutic 

decision making



PD-L1 and EGFRm are overlapping biomarkers

Characteristic, n (%) N TPS >= 50% TPS >= 1% TPS < 1% 

All patients 2368 530 (22) 1232 (52) 1136 (48) 

ALK translocation status 

Positive 74 15 (20) 48 (65) 26 (35) 

Negative 1433 347 (24) 753 (53) 680 (47) 

Unknown 861 168 (20) 431 (50) 430 (50) 

EGFR mutation status 

Positive 448 60 (13) 197 (44) 251 (56) 

Negative 1260 319 (25) 673 (53) 587 (47) 

Unknown 660 151 (23) 362 (55) 298 (45) 

EXPRESS Study: Prevalence of PD-L1 TPS ≥ 50% and TPS ≥ 1% among patients with stage IIIB/IV NSCLC:

• In the group of PD-L1 < 50% the EGFRm prevalence is 23%

• in the PD-L1 > 50% the EGFRm prevalence is 16%. 

 The EGFR prevalence is lower but not sufficient to make the assumption that most PD-L1 > 50% samples 

will return negative for EGFR mutations and it’s not important to wait for the EGFR test result. 

Dietel et al Lung Cancer 134, 2019, 174-179 Real-world prevalence of programmed death ligand 1 expression in locally advanced or metastatic 

non–small cell lungcancer: The global, multicentre EXPRESS study 



When the therapy does not match with the biomarker..

Anti PD-L1/PD-1 has not shown significant benefit in 

patients with EGFRm patients

In first-line, EGFRm patients were excluded from most studies 

In Keynote-00131 in the 10 patients on trial with documented EGFR 

mutations, the ORR was 0% 

*Subject deemed to have progression based on dural thickening on brain MRI 

† subject with complete response of target lesion but nontarget progression on first scan 

ORR: objective response rate, PD: progressive disease, SD: stable disease, EGFR-WT:epidermal growth factor wild type , Anti PDL-1/PD-1: programmed death-lignad 1 inhibitors, ATE: atezolizumab, DUR: durvalumab, NIV: 

nivolumab, OSI: osimertinib

Toxicity concerns rising when osimertinib

is used after Anti PD-L1/PD-1 

monotherapy



What can I do in the pathology lab to secure fast test results for every patient?

Be proactive and communicate

● Install reflex testing procedures with the 

multi disciplinary team

● Educate your physician, especially when the 

sample does no meet your requirements: 

 missing sample identification

 request form incomplete

 sample too small in size

 … 

● Communicate test results asap

● Report a clear test result with sufficient detail

Avoid test failures that lead to repeat 

testing and resampling

● Protect the DNA quality in the sample: 

 Pre analytical steps: 4% NBF, Time to 

fixation, fixation time 6-48h, temperature 

 Use non acid Bone lesion decalcification 

● Preserve as much tissue as possible during 

sectioning

● Do not perform unnecessary tests 

 HE only if clear histology

 IHC tests - only p40/TTF1!

 mucin stain

https://www.youtube.com/watch?time_continue=35&v=TXi_KpR3LYU&feature=emb_logo

https://www.youtube.com/watch?time_continue=35&v=TXi_KpR3LYU&feature=emb_logo


Thank you for your attention and your daily work
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This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove it from your system and note that you must not copy,

distribute or take any action in reliance on it. Any unauthorized use or disclosure of the contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 2 Kingdom Street, London, W2 6BD,

UK, T: +44(0)20 7604 8000, F: +44 (0)20 7604 8151, www.astrazeneca.com
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