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Patient demographics

ONC19
Surname Requester
Forename Contact details
DOB Date requested
Gender
Histology # Tumour %
Primary site Tumour %

40-50%
-

Tumour subtype (macrodissected)
Tissue Type

Female 

Lung 
Adenocarcinoma 
Lung

Comment

The DNA and RNA extracted from this sample were of optimal quality. The Oncofocus assay on which the sample was run met all 
assay specific quality metrics.

Oncofocus currently targets 505 genes covering oncogenes, fusion genes, genes susceptible to copy number variation and tumour 
suppressors. Actionable genetic variants detected by Oncofocus are currently linked to 748 anti-cancer targeted therapies/therapy 
combinations.

The clinically significant bio-markers identified in this case are summarised on page 2

Within the 'Current Clinical Trials Information' section of this report, starting on page 7, the NCT numbers are hyperlinks to the 
clinicaltrials.gov webpages which should be accessed to gain further trial specific information

www.oncologica.com

Disclaimer: The data presented here is a result of the curation of published data sources, but may not be exhaustive. The data version is 2019.09(005).

 Tel: +44(0)1223 785327 
Email: info@oncologica.com

Oncologica UK Ltd, Suite 2, The Newnham Building, 
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 Indicated   ContraindicatedClinically Significant Biomarkers

Genomic Alteration
Relevant Therapies
(In this cancer type)

Relevant Therapies
(In other cancer type) Clinical Trials

KIF5B-RET fusion cabozantinib
vandetanib

Clinical trials and/or off-label 20

CDK4 amplification Clinical trials and/or off-label Clinical trials and/or off-label 6

MDM2 amplification Clinical trials and/or off-label Clinical trials and/or off-label 2

Sources included in relevant therapies: EMA1, FDA2, ESMO, NCCN
Hotspot variants with >10% alternate allele reads are classified as ‘detected’ with an assay sensitivity and positive predictive value(PPV) of 99%. Copy number variants;
amplifications of CN> 6 with the 5% confidence value of ≥4 after normalization and deletions with 95% CI ≤1 are classified as present when the tumour% >50% with a
sensitivity of 80% and PPV 100%. Gene Fusions are reported when occurring in >40 counts and meeting the thresholds of assay specific internal RNA quality control with a
sensitivity of 92% and PPV of 99%.Other mutations, copy number variations, or fusions that were detected but not classified by the Oncofocus Test as actionable by a known
therapeutic targeted agent are not listed in the results section of this report. Supplementary technical information is available upon request. Please note this version of the
Oncofocus test is an upgraded version to that accredited on our schedule

Gene Finding Gene Finding

ALK No variants detected in the regions analysed NTRK1 No variants detected in the regions analysed
BRAF No variants detected in the regions analysed NTRK2 No variants detected in the regions analysed
EGFR No variants detected in the regions analysed NTRK3 No variants detected in the regions analysed
ERBB2 No variants detected in the regions analysed RET KIF5B-RET fusion
KRAS No variants detected in the regions analysed ROS1 No variants detected in the regions analysed
MET No variants detected in the regions analysed

Other Relevant Findings

www.oncologica.com

Disclaimer: The data presented here is a result of the curation of published data sources, but may not be exhaustive. The data version is 2019.09(005).
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CDK4 (cyclin dependent kinase 4)

Background: The CDK4 gene encodes the cyclin-dependent kinase-4 protein, a homologue of CDK6. Both proteins are serine/threonine
protein kinases that are involved in the regulation of the G1/S phase transition of the mitotic cell cycle1,2. CDK4 kinase is activated by
complex formation with D-type cyclins (e.g., CCND1, CCND2, or CCND3), which leads to the phosphorylation of retinoblastoma protein
(RB), followed by E2F activation, DNA replication, and cell-cycle progression3. Germline mutations in CDK4 are associated with familial
melanoma4,5,6.

Alterations and prevalence: Recurrent somatic mutations of CDK4 codon K22 and R24 are observed in melanoma (1-2%) and lung
cancer (approximately 0.1%). Codons K22 and R24 are necessary for binding and inhibition by p16/CDKN2A7,8,9. CDK4 is recurrently
amplified in several cancer types, most notably in sarcomas (15-20%), glioma (10-15%), adrenocortical carcinoma (5%), lung
adenocarcinoma (5%), and melanoma (3%)10,11,12,13.

Potential clinical relevance: Currently, no therapies are approved for CDK4 aberrations. Small molecule inhibitors targeting CDK4/6--
including palbociclib (2015), abemaciclib (2017), and ribociclib (2017)-- are FDA approved in combination with an aromatase inhibitor
or fulvestrant for the treatment of hormone receptor-positive, HER2-negative advanced or metastatic breast cancer.

RET (ret proto-oncogene)

Background: The RET gene encodes the RET receptor tyrosine kinase which is activated by a ligand family of glial cell line-derived
neurotrophic factors (GDNF)14. RET is the target of recurrent chromosomal rearrangements that generate fusion proteins containing
the intact RET tyrosine kinase domain combined with several fusion partner genes. RET fusion kinases are constitutively activated and
drive oncogenic transformation which can lead to activation of PI3K/AKT, RAS/RAF/MEK/ERK, and PLCγ/PKC pathways resulting in
cell survival and proliferation15.

Alterations and prevalence: RET fusions occur in approximately 55% of papillary thyroid carcinomas (PTC) with even higher
frequencies observed in PTC patients with radiation exposure16,17,18. RET rearrangement is also present in 1-2% of non-small cell lung
cancer (NSCLC)19. Point mutations in RET are relatively common in sporadic medullary thyroid cancer (MTC), with 6% of patients found
to contain germline mutations20. Somatic mutations (specifically at codon 918), which leads to increased kinase activity, have been
observed in at least 25% of MTC cases20.

Potential clinical relevance: Currently, no therapies are approved for RET aberrations. However, the FDA approved small
molecule tyrosine kinase inhibitors, vandetanib and cabozantinib, are recommended for treatment of NSCLC patients with RET
rearrangements21. Cabozantinib has also demonstrated clinical benefit in RET mutated medullary thyroid cancer patients22. Point
mutations involving codons 804 and 806 have been shown to confer resistance to selective kinase inhibitors including vandetanib23,24.
RET mutations at codon 918 are associated with high risk and adverse prognosis in patients diagnosed with MTC25.

Biomarker Descriptions
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Genomic Alteration Tier Classification for Non-Small Cell Lung Cancer

KIF5B-RET fusion
Tier: IA

IA: Biomarker is included in ESMO or NCCN guidelines that predict response or
resistance to therapies in this cancer type

IIC: Biomarker is an inclusion criteria for clinical trials

CDK4 amplification
Tier: IIC

IIC: Biomarker is an inclusion criteria for clinical trials

MDM2 amplification
Tier: IIC

IIC: Biomarker is an inclusion criteria for clinical trials

Tier Criteria Met

Reference:  Li et al.  Standards and Guidelines for the Interpretation and Reporting of Sequence Variants in Cancer: A Joint Consensus Recommendation of the Association for
Molecular Pathology, American Society of Clinical Oncology, and College of American Pathologists.  J Mol Diagn. 2017 Jan;19(1):4-23.

 In this cancer type  In other cancer
type

 In this cancer type and
other cancer types

 Contraindicated  Both for use and
contraindicated

 No evidence

Relevant Therapy EMA FDA ESMO NCCN Clinical Trials*

cabozantinib      (II)

vandetanib     

alectinib      (IV)

alectinib, crizotinib      (III)

ipilimumab, nivolumab, radiation therapy, surgical
intervention      (III)

apatinib      (II)

erdafitinib      (II)

nintedanib      (II)

ponatinib      (II)

sitravatinib      (II)

sorafenib      (II)

sunitinib      (II)

targeted therapy, targeted therapy + chemotherapy      (II)

LOXO-292      (I/II)

KIF5B-RET fusion

Relevant Therapy Summary

* Most advanced phase (IV, III, II/III, II, I/II, I) is shown and multiple clinical trials may be available.

www.oncologica.com
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 In this cancer type  In other cancer
type

 In this cancer type and
other cancer types

 Contraindicated  Both for use and
contraindicated

 No evidence

Relevant Therapy EMA FDA ESMO NCCN Clinical Trials*

BLU-667      (I)

BOS172738      (I)

KIF5B-RET fusion (continued)

Relevant Therapy EMA FDA ESMO NCCN Clinical Trials*

abemaciclib      (II)

palbociclib      (II)

CDK4 amplification

Relevant Therapy EMA FDA ESMO NCCN Clinical Trials*

ATSP-7041      (I)

BI 907828      (I)

MDM2 amplification

Relevant Therapy Summary (continued)

* Most advanced phase (IV, III, II/III, II, I/II, I) is shown and multiple clinical trials may be available.

www.oncologica.com
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Relevant Therapy Details

Current NCCN Information

 In this cancer type  In other cancer type  In this cancer type and
other cancer types

 Contraindicated  Not recommended  Resistance

NCCN information is current as of 2019-05-15. For the most up-to-date information, search www.nccn.org.
For NCCN International Adaptations & Translations, search www.nccn.org/global/international_adaptations.aspx.

 cabozantinib

Cancer type: Non-Small Cell Lung Cancer Variant class: RET fusion

NCCN Recommendation category: 2A

Population segment (Line of therapy):
 Non-Small Cell Lung Cancer; Emerging targeted agents

Reference: NCCN Guidelines® - NCCN-Non-Small Cell Lung Cancer [Version 5.2019]

 vandetanib

Cancer type: Non-Small Cell Lung Cancer Variant class: RET fusion

NCCN Recommendation category: 2A

Population segment (Line of therapy):
 Non-Small Cell Lung Cancer; Emerging targeted agents

Reference: NCCN Guidelines® - NCCN-Non-Small Cell Lung Cancer [Version 5.2019]

KIF5B-RET fusion
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Current Clinical Trials Information

Clinical Trials information is current as of 2019-06-05. For the most up-to-date information regarding a particular trial, search
www.clinicaltrials.gov by NCT ID or search local clinical trials authority website by local identifier listed in 'Other identifiers'.

No NCT ID - see other identifier(s)
Research For Elucidating The Resistance
Mechanism To RET Tyrosine Kinase
Inhibitors In Patients With Non-Small-Cell
Lung Cancer Harboring With RET Fusion
Gene

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifier: UMIN000021802

Population segments: Line of therapy N/A, Stage III, Stage IV

Exclusion criteria variant classes:  ALK fusion,  EGFR mutation

Phase: IV

Therapy: alectinib

Location: Japan

NCT03194893
A Multicenter, International, Rollover
Study of Alectinib in Patients with
Anaplastic Lymphoma Kinase
(Alk)-Positive or Rearranged during
Transfection (Ret)-Positive Cancer

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET positive

Other identifiers: BO39694, EudraCT Number: 2017-000207-24

Population segments: ALK, Second line, Stage III, Stage IV

Phase: III

Therapies: alectinib, crizotinib

Locations: France, Italy, Republic of Korea, Russian Federation

NCT03391869
Randomized Phase III Trial of Local
Consolidation Therapy (LCT) After
Nivolumab and Ipilimumab for
Immunotherapy-Naive Patients With
Metastatic Non-Small Cell Lung Cancer
(LONESTAR) -Strategic Alliance: BMS

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET aberration

Other identifiers: 2017-0311, LONESTAR, NCI-2018-00825

Population segments: Adenocarcinoma, ALK, EGFR, Large Cell, Maintenance/
Consolidation, Second line, Squamous Cell, Stage IV

Phase: III

Therapies: ipilimumab, nivolumab, radiation therapy, surgical intervention

Location: United States

US State: TX

Contact: Dr. John Heymach [713-792-6363; jheymach@mdanderson.org]

KIF5B-RET fusion

www.oncologica.com
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NCT01639508
A Phase II Study of Cabozantinib in
Patients With RET Fusion-Positive
Advanced Non-Small Cell Lung Cancer
and Those With Other Genotypes: ROS1
or NTRK Fusions or Increased MET or
AXL Activity

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET-KIF5B fusion

Other identifiers: 12-097, NCI-2012-01187

Population segments: Adenocarcinoma, First line, Fourth line or greater, Second line,
Stage III, Stage IV, Third line

Phase: II

Therapy: cabozantinib

Location: United States

US States: NJ, NY

Contact: Dr. Alexander Drilon [646-888-4206]

NCT02314481
Deciphering Antitumour Response
and Resistance with INtratumour
Heterogeneity - DARWIN II

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 14/0274, DARWIN II, DARWIN2, Eudract Number: 2014-005456-25,
IRAS ID: 191232

Population segments: ALK, Second line, Stage III, Stage IV

Phase: II

Therapy: alectinib

Location: United Kingdom

NCT03445000
A Single Arm Phase II Trial Evaluating
the Activity of Alectinib for the Treatment
of Pretreated RET-rearranged Advanced
NSCLC

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 16-59, ALERT-lung, ETOP 12-17, EudraCT Number: 2017-002063-17,
MO30176

Population segments: Second line, Stage III, Stage IV

Exclusion criteria variant classes:  ALK mutation,  BRAF mutation,  EGFR mutation, 
ROS1 mutation

Phase: II

Therapy: alectinib

Locations: Belgium, Ireland, Italy, Netherlands, Spain, Switzerland

KIF5B-RET fusion (continued)
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NCT02540824
A Phase II Clinical Trial to Investigate
Efficacy and Safety of Apatinib as a
Single Agent in RET-fusion Gene Positive
Non-small Cell Lung Cancer Who Failed to
Previous Treatment

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifier: FK-1407

Population segments: Adenocarcinoma, Large Cell, Second line, Stage III, Stage IV

Phase: II

Therapy: apatinib

Location: China

NCT02699606
A Phase IIa Study to Evaluate The
Clinical Efficacy of JNJ-42756493, A
Pan-Fibroblast Growth Factor Receptor
(FGFR) Tyrosine Kinase Inhibitor, In Asian
Patients With Advanced Non-Small-
Cell Lung Cancer, Urothelial Cancer,
Gastric Cancer, Esophageal Cancer Or
Cholangiocarcinoma

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 42756493LUC2001, CR108120, CTR20160272, LUC2001

Population segments: Adenocarcinoma, FGFR, Fourth line or greater, Large Cell, Second
line, Squamous Cell, Stage III, Stage IV, Third line

Phase: II

Therapy: erdafitinib

Locations: China, Republic of Korea, Taiwan

NCT02299141
A Pilot Study of Nintedanib in Molecularly
Selected Patients With Advanced Non-
Small Cell Lung Cancer (NSCLC)

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 14-x346, 201412116, NCI-2014-02625

Population segments: FGFR, First line, Second line, Stage III, Stage IV

Phase: II

Therapy: nintedanib

Location: United States

US State: MO

Contact: Dr. Ramaswamy Govindan [314-362-5654; rgovindan@wustl.edu]

KIF5B-RET fusion (continued)
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NCT02664935
National Lung Matrix Trial: Multi-
drug, Genetic Marker-directed, Non-
comparative, Multi-centre, Multi-arm
Phase II Trial in Non-small Cell Lung
Cancer

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: EudraCT Number: 2014-000814-73, IRAS ID: 151280,
ISRCTN38344105, MREC N°: 14/SC/1346, National Lung Matrix trial, RG_14-072, UKCRN
ID: 17746

Population segments: Adenocarcinoma, ALK, EGFR, FGFR, Second line, Squamous Cell,
Stage III, Stage IV

Phase: II

Therapy: sitravatinib

Location: United Kingdom

No NCT ID - see other identifier(s)
A Single-center, Open-label , Non-
randomized Control Clinical Trial On
Clinical Features and Medical Treatment
of Advanced NSCLC With Rare Gene
Mutations

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifier: ChiCTR1800017709

Population segments: EGFR, Second line, Stage III, Stage IV

Exclusion criteria variant classes:  ALK fusion,  EGFR L858R mutation,  EGFR exon 19
deletion

Phase: II

Therapies: targeted therapy, targeted therapy + chemotherapy

Location: China

NCT03157128
A Phase I/II Study of Oral LOXO-292 in
Patients With Advanced Solid Tumors,
Including RET Fusion-Positive Solid
Tumors, Medullary Thyroid Cancer,
and Other Tumors With RET Activation
(LIBRETTO-001)

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 110969, 17-241, 17-256, 2017-0202, 2017-02259, COH Protocol
Number: 17270, EudraCT Number: 2017-000800-59, LIBRETTO-001, LOXO-RET-17001,
NCI-2017-00976, SNCTP000002813, UCI-18-21

Population segments: First line, Fourth line or greater, Medullary, Other, Papillary,
Second line, Stage III, Stage IV, Third line

Phase: I/II

Therapy: LOXO-292

Locations: Australia, Denmark, France, Hong Kong, Israel, Japan, Republic of Korea,
Singapore, Spain, Switzerland, United States

US States: CA, CO, GA, IL, LA, MA, MD, MI, NC, NY, OH, OR, PA, TN, TX, UT, WI

Contact: Patient Advocacy [855-738-4292; clinicaltrials@loxooncology.com]

KIF5B-RET fusion (continued)
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NCT03037385
A Phase I Study of the Highly-selective
RET Inhibitor, BLU-667, in Patients With
Thyroid Cancer, Non-Small Cell Lung
Cancer (NSCLC) and Other Advanced
Solid Tumors

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET-KIF5B fusion

Other identifiers: 17-002, 2016-1007, 20170957, 20172740, 201801147, ARROW,
BLU-667-1101, CSET 2707, EudraCT Number: 2016-004390-41, IRAS ID: 233393,
NCI-2017-00300, STUDY00016676, UCI-16-96

Population segments: Fourth line or greater, Medullary, Metastatic, Recurrent, Second
line, Stage III, Stage IV, Third line, Unresectable

Exclusion criteria variant classes:  ALK mutation,  BRAF mutation,  EGFR mutation,  RET
deleterious mutation,  ROS1 mutation

Phase: I

Therapy: BLU-667

Locations: France, Germany, Italy, Netherlands, Republic of Korea, Singapore, Spain,
Taiwan, United Kingdom, United States

US States: AZ, CA, CO, DC, FL, MA, MI, MN, MO, NY, OR, PA, TX, WA

Contact: Blueprint Medicines [617-714-6707; studydirector@blueprintmedicines.com]

NCT03780517
A Phase 1 Study of BOS172738 in
Patients With Advanced Solid Tumors
With RET Gene Alterations Including Non-
Small Cell Lung Cancer (NSCLC) and
Medullary Thyroid Cancer (MTC)

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: BOS172738-01, EudraCT number: 2018-002612-27

Population segments: Line of therapy N/A, Medullary, Stage III, Stage IV

Phase: I

Therapy: BOS172738

Locations: Belgium, France, Spain

NCT02219711
A Phase I/Ib Study of MGCD516 in
Patients With Advanced Solid Tumor
Malignancies

Cancer type: Non-Small Cell Lung Cancer

Variant class: RET fusion

Other identifiers: 14-308, 16071502, 2014-1005, 20150094, 516-001, 76853, AAAO0006,
NCI-2014-01866, Study 516-001, UMCC 2015.040, USOR Number: 17038, UW15054

Population segments: Adenocarcinoma, EGFR, Hormone refractory, Line of therapy N/A,
Second line, Stage III, Stage IV, Third line, Unresectable

Phase: I

Therapy: sitravatinib

Locations: Republic of Korea, United States

US States: AL, CA, CO, FL, IL, LA, MA, MD, MI, NE, NM, NY, OH, PA, SC, TN, TX, UT, VA,
WA, WI

Contact: Mirati Therapeutics Study Locator Services [844-893-5530;
miratistudylocator@emergingmed.com]

KIF5B-RET fusion (continued)
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NCT02029001
A Two-period, Multicenter, Randomized,
Open-label, Phase II Study Evaluating
the Clinical Benefit of a Maintenance
Treatment Targeting Tumor Molecular
Alterations in Patients With Progressive
Locally-advanced or Metastatic Solid
Tumors MOST: My own specific
treatment

Cancer type: Unspecified Solid Tumor

Variant class: RET fusion

Other identifiers: ET12-081, EudraCT number: 2012-004510-34, MOST, ProfiLER

Population segments: Maintenance/Consolidation, Second line, Stage III, Stage IV, Third
line

Exclusion criteria variant class:  BRAF V600 mutation

Phase: II

Therapy: sorafenib

Location: France

NCT02450123
Single-arm Study to Evaluate the Safety
and Efficacy of Sunitinib, in Subjects
With RET Fusion Positive or FGFR2
Amplification, Refractory Solid Tumors

Cancer type: Unspecified Solid Tumor

Variant class: RET fusion

Other identifier: 2014-10-076

Population segments: (N/A), Second line

Phase: II

Therapy: sunitinib

Location: Republic of Korea

NCT02691793
Study to Evaluate the Safety and Efficacy
of Sunitinib, in Subject With Refractory
Solid Tumors

Cancer type: Unspecified Solid Tumor

Variant class: RET fusion

Other identifier: 2016-02-098

Population segments: (N/A), Second line

Phase: II

Therapy: sunitinib

Location: Republic of Korea

NCT02272998
Phase II Study Of Ponatinib For Advanced
Cancers With Genomic Alterations In
Fibroblastic Growth Factor Receptor
(FGFR) And Other Genomic Targets (KIT,
Pdgfra, RET FLT3, ABL1)

Cancer type: Unspecified Solid Tumor

Variant class: RET aberration

Other identifiers: 14078, 2014C0143, NCI-2014-01499, OSU-14078

Population segments: Advanced, Second line, Stage IV

Phase: II

Therapy: ponatinib

Location: United States

US States: MI, OH

Contact: The Ohio State University Comprehensive Cancer Center [800-293-5066;
Jamesline@osumc.edu]

KIF5B-RET fusion (continued)
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NCT03297606
Canadian Profiling and Targeted Agent
Utilization Trial (CAPTUR): A Phase II
Basket Trial

Cancer type: Unspecified Solid Tumor

Variant class: RET aberration

Other identifiers: CA209-9DL, CAPTUR, ESR-17-12831, ML39800, PM1, WI233446

Population segments: Aggressive, Diffuse large B-cell lymphoma (DLBCL), Extranodal
marginal zone B-cell lymphoma (MALT), First line, Follicular lymphoma (FL), Indolent,
Lymphoblastic lymphoma (LBL), Mantle cell lymphoma (MCL), Other subtype, Second
line, Stage III, Stage IV, Waldenstrom's macroglobulinemia (WM)

Phase: II

Therapy: sunitinib

Location: Canada

KIF5B-RET fusion (continued)

NCT02664935
National Lung Matrix Trial: Multi-
drug, Genetic Marker-directed, Non-
comparative, Multi-centre, Multi-arm
Phase II Trial in Non-small Cell Lung
Cancer

Cancer type: Non-Small Cell Lung Cancer

Variant class: CDK4 amplification

Other inclusion criteria: RB1 positive

Other identifiers: EudraCT Number: 2014-000814-73, IRAS ID: 151280,
ISRCTN38344105, MREC N°: 14/SC/1346, National Lung Matrix trial, RG_14-072, UKCRN
ID: 17746

Population segments: Adenocarcinoma, ALK, EGFR, FGFR, Second line, Squamous Cell,
Stage III, Stage IV

Phase: II

Therapy: palbociclib

Location: United Kingdom

NCT03310879
A Phase II Study of the CDK4/6 Inhibitor
Abemaciclib in Patients With Solid
Tumors Harboring Genetic Alterations
in Genes Encoding D-type Cyclins or
Amplification of CDK4 or CDK6

Cancer type: Unspecified Solid Tumor

Variant class: CDK4 amplification

Other identifiers: 17-343, NCI-2017-02359

Population segments: First line, Stage III, Stage IV

Phase: II

Therapy: abemaciclib

Location: United States

US State: MA

Contact: Dr. Geoffrey Shapiro [617-632-4942; geoffrey_shapiro@dfci.harvard.edu]

CDK4 amplification
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NCT02693535
Targeted Agent and Profiling Utilization
Registry (TAPUR) Study

Cancer type: Unspecified Solid Tumor

Variant class: CDK4 amplification

Other identifiers: 20170529, NCI-2017-00510, Pro00014171, TAPUR

Population segments: (N/A), Aggressive, Diffuse large B-cell lymphoma (DLBCL),
Extranodal marginal zone B-cell lymphoma (MALT), First line, Follicular lymphoma (FL),
Fourth line or greater, Indolent, Lymphoblastic lymphoma (LBL), Mantle cell lymphoma
(MCL), Other subtype, Second line, Small lymphocytic lymphoma (SLL), Stage III, Stage
IV, Third line, Waldenstrom's macroglobulinemia (WM)

Phase: II

Therapy: palbociclib

Location: United States

US States: AL, AZ, CA, FL, GA, IL, MI, NC, ND, NE, OK, OR, PA, SD, TX, UT, VA, WA

Contact: Pam Mangat [pam.mangat@asco.org]

NCT02896335
A Phase II Study of Palbociclib in
Progressive Brain Metastases Harboring
Alterations in the CDK Pathway

Cancer type: Unspecified Solid Tumor

Variant class: CDK4 amplification

Other identifiers: 16-254, NCI-2016-02025

Population segments: CNS mets, Second line, Stage IV

Phase: II

Therapy: palbociclib

Location: United States

US State: MA

Contact: Dr. Priscilla Brastianos [617-724-8770; PBRASTIANOS@mgh.harvard.edu]

NCT03297606
Canadian Profiling and Targeted Agent
Utilization Trial (CAPTUR): A Phase II
Basket Trial

Cancer type: Unspecified Solid Tumor

Variant class: CDK4 aberration

Other identifiers: CA209-9DL, CAPTUR, ESR-17-12831, ML39800, PM1, WI233446

Population segments: Aggressive, Diffuse large B-cell lymphoma (DLBCL), Extranodal
marginal zone B-cell lymphoma (MALT), First line, Follicular lymphoma (FL), Indolent,
Lymphoblastic lymphoma (LBL), Mantle cell lymphoma (MCL), Other subtype, Second
line, Stage III, Stage IV, Waldenstrom's macroglobulinemia (WM)

Phase: II

Therapy: palbociclib

Location: Canada

CDK4 amplification (continued)
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NCT01037790
Phase II Trial of the Cyclin-Dependent
Kinase Inhibitor PD 0332991 in Patients
With Cancer

Cancer type: Unspecified Solid Tumor

Variant class: G1/S cell cycle pathway

Other identifiers: NCI-2009-01467, Study 1006, UPCC 03909, UPCC03909

Population segments: Estrogen receptor positive, Fourth line or greater, HER2 negative,
HER2 positive, Metastatic, Progesterone receptor positive, Second line, Stage III, Stage
IV, Third line, Triple receptor negative

Phase: II

Therapy: palbociclib

Location: United States

US State: PA

Contact: Dr. Peter O. Dwyer [855-216-0098; PennCancerTrials@emergingmed.com]

CDK4 amplification (continued)

NCT03449381
A Phase Ia/Ib, Open Label, Multicenter,
Dose-escalation Study of BI 907828 in
Patients With Advanced or Metastatic
Solid Tumors

Cancer type: Non-Small Cell Lung Cancer

Variant class: MDM2 amplification

Other inclusion criteria: TP53 wild type

Other identifiers: 1403-0001, 18-256, EudraCT Number: 2017-003210-95,
JapicCTI-184058

Population segments: Adenocarcinoma, CNS mets, Large Cell, Second line, Stage III,
Stage IV

Exclusion criteria variant class:  TP53 mutation

Phase: I

Therapy: BI 907828

Locations: Canada, Japan, United States

US States: CT, FL, NY, TN

Contact: Boehringer Ingelheim [800-243-0127; clintriage.rdg@boehringer-
ingelheim.com]

MDM2 amplification
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NCT03654716
Phase I Study of the Dual MDM2/MDMX
Inhibitor ALRN-6924 in Pediatric Cancer

Cancer type: Unspecified Solid Tumor

Variant class: MDM2 amplification

Other inclusion criteria: TP53 wild type

Other identifiers: 18-284, NCI-2018-02766

Population segments: (N/A), Aggressive, Classical, Indolent, Nodular lymphocyte-
predominant, Pediatric or Adolescent, Second line

Exclusion criteria variant class:  TP53 mutation

Phase: I

Therapy: ATSP-7041

Location: United States

US States: MA, TX

Contact: Dr. Steven DuBois [617-632-5460; steven_dubois@dfci.harvard.edu]

MDM2 amplification (continued)
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Variant Class
Evidence

Items

RET aberration 3



RET positive 1



RET fusion 16



RET-KIF5B fusion 2

KIF5B-RET fusion

Variant Class
Evidence

Items

G1/S cell cycle pathway 1



CDK4 aberration 1



CDK4 amplification 4

CDK4 amplification

Variant Class
Evidence

Items

MDM2 amplification 2

MDM2 amplification

Evidence Summary by Variant Class

A variant class hierarchy was created to summarize gene variants with associated clinical evidence. Evidence items refers to citations
across the different global data sources.
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Genes Variant ID

KIF5B-RET KIF5B-RET.K15R12.COSF1232

Gene Fusions (RNA)

Gene Locus Copy Number

CDK4 chr12:58142245 9.45

MDM2 chr12:69202191 7.2

Copy Number Variations

Variant Details
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PD-L1 test 

PD-L1 IHC assays are used to help identify those patients most likely to benefit from anti-PD-1/PD-L1 directed 
immunotherapies. Assessment involves the determination of a range of cut-off/threshold values for PD-L1 positive 
tumour cells and PD-L1 positive immune cells. These cut off values are identified as predictors of response to anti-PD-
L1 directed therapies used in the treatment of a range of different cancer types and include pembrolizumab, 
atezolizumab, avelumab, nivolumab, and durvalumab. The established cut off values for tumour proportion scores 
(>1%, >25%, >50%) and PD-L1 positive immune cells (10%), which vary according to immunotherapy, tumour type and 
whether first or second line therapy is to be used.

The Oncologica® Immunofocus PD-L1 immunocytochemistry assay quantifies the proportion of tumour cells that 
express PD-L1 (Tumour Proportion Score) and the area occupied by tumour infiltrating PD-L1 positive immune cells.

The Oncologica® Immunofocus PD-L1 immunocytochemistry assay is a Laboratory Developed Test utilising the RUO 
rabbit monoclonal antibody clone E1L3N (Cell Signalling Technologies) and Leica Bond III instrumentation. The 
performance of the Immunofocus assay is continually assessed by involvement in recognised External Quality 
Assessment schemes and returns performance levels commensurate with approved the PD-L1 diagnostic assays. All 
Immunofocus assay testing is performed within the scope of UKAS/ISO 15189:2012 accreditation. Clone E1L3N is not 
licensed and approved for use in clinical testing to direct the use of PD-1/PD-L1 therapies. The PD-L1 protein 
expression levels in tumour cells generated by the Immunofocus PD-L1 assay should therefore be interpreted within the 
context of these facts.

PD-L1 Result

The tumour shows a heterogeneous pattern of PD-L1 expression. In some areas a  high proportion (>90%) of tumour 
cells show PD-L1 expression. Tumour cells show  strong, moderate or weak  intensity immunostaining for PD-L1 with 
partial and complete patterns of surface membrane expression. In other areas a  low proportion (5%) of tumour cells 
show PD-L1 expression. Taken together the proportion of PD-L1 expressing tumour cells amounts to around 66% of the 
total tumour cell population. The tumour is associated with a focal pathcy PD-L1 expressing immune cell (IC) infiltrate 
which  covers <1% of the tumour area occupied by tumour cells, intratumoural and contiguous peritumoural stroma. 

Summary; PD-L1 Tumour Proportion Score 66% ; PD-L1 positive ICs <1% of tumour area
www.oncologica.com

Patient demographics

40-50%
-

Requester
Contact details
Date requested

Tumour %
Tumour %
(macrodissected)

ONC19
Surname
Forename
DOB
Gender
Histology #
Primary site
Tumour subtype
Tissue Type

Female 

Lung 
Adenocarcinoma 
Lung
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