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Lung cancer algorithm

From biopsy to therapy decision

Ventana/Roche Educational Video- “Lung Cancer diagnosis” 2016
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NSCLC Testing algorithm and treatment decisions
The expanding role of the pathologist

Non-squamous Cell Squamous Cell

ROS1+ ALK+ EGFR Mut PD-L1 ≥ 

50% TPS

PD-L1 1-

49% TPS

PD-L1 < 

1% TPS

PD-L1 ≥ 

50% TPS

PD-L1 1-

49% TPS

PD-L1 < 

1% TPS

Crizotinib

1L treatment

Maintenance

(responders only)

2L treatment

Chemo 

Ram

Alectinib or 

ceritinib

Osimertinib Chemo Ram

T790M+ T790M-

1st or 2nd gen 

EGFR-TKI
Pembro Pembro Chemo ChemoChemo  bev

Pembro, Nivo

or Atezo

Pembro or 

Atezo
Chemo Ram

Bevacizumab

(if eligible)

Pemetrexed

(if eligible)

Nivo or Atezo Atezo

Adapted from presentation by Sylvie Lantejoul at ELCC 2017
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Lung cancer patient management

All along the patient journey

ProGRP, NSE, 
CYFRA 21-1, 

CEA

Immuno-

chemistry
PCR

ALK, PD-L1

IHC

EGFR

PCR

Blood-based tumour 

markers with 

Immunochemistry

Napsin A, CK5/6,

TTF1, p63, p40

Immunohistochemistry

ProGRP, SCC, 

CYFRA 21-1, 

CEA

MonitoringPredictionAid in diagnosis / diagnosis 

NGS

Targeted, Expanded

Panels*

NGS

*Under Development for Research Use Only; Not for Diagnostic Use

EGFR
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NCCN and ESMO guidelines for NSCLC

Updates 
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Definitions break 

Companion and Complementary Dx by the FDA

Definition

Companion 

Diagnostic*

A companion diagnostic is a medical device, often an in vitro device, 

which provides information that is essential for the safe and 

effective use of a corresponding drug or biological product.

Complementary 

Diagnostic**

• Test that aids in the benefit-risk decision making about use of 

the therapeutical product.

• Difference in benefit-risk is clinically meaningful.

• Complementary IVD information is included in the therapeutic 

product labeling.

Term

Karla V. Ballman, Biomarker: Predictive or Prognostic?. Journal of Clinical Oncology 2015 33:33, 3968-3971

*FDA definition, as of today

**FDA draft definition, as of today, presented as presented at ASCO – June 5, 2016

EGFR

PD-L1

PREDICTIVE Biomarkers

Outcome depends on the biomarker status 

http://www.google.ch/imgres?imgurl=http://www.ecoliblog.com/fda-logo.jpg&imgrefurl=http://reporting.sunlightfoundation.com/2010/fda-holds-back/&h=274&w=286&sz=31&tbnid=mSFXI17qv70uVM:&tbnh=110&tbnw=115&prev=/images?q=logo+fda&hl=en&usg=___JBkdKuVApPS2tFkmgjQxqwLYPI=&ei=l-OPS-_UMoW5_QbSqdmCDQ&sa=X&oi=image_result&resnum=5&ct=image&ved=0CBUQ9QEwBA
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EGFR: routine somatic mutation testing
Treatment algorithm, updated guidelines

1st or 2nd gen 

EGFR-TKI

3rd gen 

EGFR-TKI

*CAP-IASLC-AMP Molecular Testing Guideline 
for Selection of Lung Cancer Patients
2016 Draft Recommendations, cfDNA testing

.

S. Novello, F. Barlesi, R. Califano, T. Cufer, S. Ekman, M. Giaj Levra, K. Kerr, S. Popat, M. Reck, S. Senan, G. V. Simo, J. Vansteenkiste & S. Peters on behalf of the ESMO Guidelines Committee. Ann Oncol

2016; Sup.5: v1–v27. 
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Thunnissen E Bubendorf L Dietel Met al. EML4-ALK testing in non-small cell carcinomas of the lung: a review with recommendations Virchows Arch 2012

ALK rearrangements 
ALK inhibitors: evolving landscape 

1st gen ALK inhib

2nd gen ALK inhib

ALEX and ALUR data 

demonstrate significant 

improvements in CNS-related 

outcomes with alectinib in 

patients with ALK+ NSCLC
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Marchetti A et al. ALK Protein Analysis by IHC Staining after Recent Regulatory Changes: A Comparison of Two Widely Used Approaches, Revision of the Literature, 

and a New Testing Algorithm, J Thor Onco 2016

ALK algorithm
ALK IHC superior clinical outcome
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ALK IHC testing 
ALK IHC as SOC 

*US only

ALK 
inhibitor 

therapy 

alectinibceritinibcrizotinib

http://www.google.ch/imgres?imgurl=http://www.ecoliblog.com/fda-logo.jpg&imgrefurl=http://reporting.sunlightfoundation.com/2010/fda-holds-back/&h=274&w=286&sz=31&tbnid=mSFXI17qv70uVM:&tbnh=110&tbnw=115&prev=/images?q=logo+fda&hl=en&usg=___JBkdKuVApPS2tFkmgjQxqwLYPI=&ei=l-OPS-_UMoW5_QbSqdmCDQ&sa=X&oi=image_result&resnum=5&ct=image&ved=0CBUQ9QEwBA
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Further targets
Therapies in development  (phase I or II)

• S. Peters lecture ELCC 2017, Geneva

• Tsao, et al. “Scientific Advances in Lung Cancer 2015.” JTO 2016

• Kerr KM, Bubendorf L, Edelman MJ et al. Second ESMO consensus conference on lung cancer: pathology and molecular biomarkers for non-small-cell lung 

cancer. Ann Oncol 2014; 25: 1681–1690. 

• Novel biomarkers 

sensitive to existing 

therapies: ALK, ROS-1 

and RET.

• Other mutations or 

alterations: 

BRAFV600E , Her2, 

MET amplifications

• Difficult areas: KRAS 

and Sq-NSCLC 
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Cancer Immunotherapies

PD-L1 IHC: guiding immunotherapy

Cancer care 

options

Chemotherapy

Targeted 

therapy

Surgery
Radiation 

therapy

Immunotherapy

Immunotherapy is now the SOC

PD-L1 is an informative

immunotherapy biomarker

PD-L1 predictive assays assess the 

degree and likelihood of potential 

patient benefit for specific PD-1/PD-

L1 immunotherapies

Immunotherapy
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• Herbst R.., ELCC  2017 lecture

• J. McLaughlin, G. Han, K.A. Schalper, D. Carvajal-Hausdorf, V. Pelekanou, J. Rehman, V. Velcheti, R. Herbst, P. LoRusso, D. L. Rimm, JAMA Oncology, 2016 Jan 1,2 (1): 46-54

• Reck. M.,  ELCC  2017 lecture

• Peters, S. ACCR 2017

• Gadgeel S., et al. 22C3 vs SP142 in OAK

• Heterogeneity

• Dynamic expression of PD-L1 (upreglated by INF-g)

• Technical aspects: Ab (clone) and staining conditions

PD-L1 IHC

A tough biomarker

Blueprint Study

Hirsch F et al. AACR March 2016, n=39

22C3 28-8 SP263 SP142

German Harmonization Study

Scheel A et al. Modern Path 2016, n=15
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Peters S. et al. AACR 2017 

Gandara, et al. ESMO 2017 (Abstract 1295O)

Herbst R.., ELCC  2017 lecture

In the future: cancer “immunoscore” 

TMB, immune response, PD-L1 IHC

❖PD-L1 expression (clone-

agnostic)

❖Mutational burden

❖Tumor inflammation / 

immune response
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Doing now what patients need next



Results of Harmonization Studies

Blueprint and German Harmonization

Blueprint Study

Hirsch F et al. 

AACR March 2016

n=39

German 

Harmonization 

Study

Scheel A et al.

Modern Path 2016

n=15

22C3 28-8 SP263 SP142
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