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The Power of Precision:
Molecular Testing for Personalized Cancer Care

➢ Describe how molecular testing informs treatment decisions in 
patients with cancer 

➢ Explain the importance of broad panel testing in earlier lines of 
treatment and for more patients

➢ Incorporate the key components of the current guidelines for 
molecular testing in daily practice to ensure optimal care of patients 
with thyroid cancer and non-small cell lung cancer (NSCLC) 

After completing this activity, learners should be able to:



The Power of Precision:
Molecular Testing for Personalized Cancer Care

➢ Describe personalized cancer care

➢ Review NCCN 2024 Guidelines

➢ Assess a thyroid cancer case

➢ Assess a NSCLC case

indicates additional resources can be found in the Toolkit

Agenda 



Personalized Cancer Care

➢ Risk markers: are identified in 
screening

➢ Prognostic markers: inform the 
likelihood of disease 
progression, recurrence, 
outcomes

➢ Predictive markers: guide 
treatment choices; avoid 
toxicity

➢ Response markers: determine 
expected efficacy of treatment

The right treatment for the right 
person at the right time

Personalized cancer care focuses on:



NCCN Guideline Updates for 
Molecular Testing in Thyroid 
Cancer and NSCLC

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Thyroid carcinoma. Version 3.2024 ─ June 18, 2024
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024



Molecular Testing in Thyroid Cancer 



Types of Information Obtained with Molecular 
Testing in Thyroid Cancer

➢ For advanced, 
progressive, or 
threatening disease, 
use genomic testing to 
identify actionable 
alterations 
(mutations/fusions) in 
ALK, BRAF, NTRK, and
RET; dMMR, MSI, and 
TMB (>10 mut/Mb)1

Actionable Risk Prognostic

➢ RET proto-oncogene mutations for 
pheochromocytoma (MEN2 and 
MEN2B) and hyperparathyroidism 
(MEN2A): All family members should 
be tested; genetic counseling is 
recommended.1

➢ Classification of follicular lesions (e.g., 
follicular neoplasm, AUS, FLUS)1

➢ NIFTP: When classified as “suspicious” 
often lead to unnecessary surgical 
treatment.1

➢ BRAF and BRAF 
p.V600E (aggressive 
disease)2,3

➢ RET mutations: poor 
prognosis in medullary 
thyroid cancer4

1. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Thyroid carcinoma. Version 3.2024 ─ June 18, 2024; 2. Tang AL, et al. Endocrine 
Practice. 2020;27(3):206-211; 3. Niciporuka R, et al. Medicina (Kaunas). 2021;57; 4. Romei C, et al. Nat Rev Endocrinol. 2016;12:192–202. 

AUS, atypia of undetermined significance;  dMMR, DNA mismatch repair deficiency; FLUS, follicular lesions of undetermined significance; MSI, 
microsatellite instability; NIFTP, non-invasive follicular thyroid neoplasm with papillary-like nuclear features; TMB, tumor mutational burden



Using Molecular Testing Results in Thyroid 
Cancer

Diagnosis

Prognostic 
mutations

Disease 
management 

Indeterminate 
FNA clarification

Detect inherited 
cancers and 
carrier genes

Clinical trial 
eligibility

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Thyroid carcinoma. Version 3.2024 ─ June 18, 2024.



Case Study: Thyroid Cancer 



Case: A 66-year-old Male with Thyroid Mass and 
Cough

Thyroid biopsy 
– papillary 
thyroid 
carcinoma

January            

Total 
thyroidectomy

Radioactive 
Iodine I-31 (215 
MCI)

PET scan: 
disease 
progression 
with 
involvement of 
the trachea and 
enlarging 
pulmonary 
metastasis 

Bronchial 
biopsy: cancer, 
suspect lung 
cancer primary 

Palliative RT to 
the trachea 
(proton) 

Tissue requested 
for RET and NTRK, 
dMMR, MSI, TMB 

However, there 
was not enough 
tissue for these 
tests

Liquid biopsy: 
JAK2, V617F

Case reviewed at tumor board – pathology 
revised after 2nd review to more likely 
represent metastatic thyroid cancer

Reflex testing PD-L1 0%

ALK neg ROS1 neg

EGFR neg BRAF neg

February March June August

2022



PET Scan



➢ Limited panel 
testing

➢ Liquid biopsy; 
insufficient tissue 
for tissue biopsy

➢ Performing an NGS panel rather than limited 
panel testing on a biopsy-proven recurrence 
would provide full results that cover diagnosis 
of both thyroid and lung cancers. 

➢ Performing NGS panels would reduce repeat 
unnecessary testing and reduce QNS results.

Case Scenario: Thyroid Cancer
Timing of Molecular Testing

What Was Done What Would Have Changed

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Thyroid carcinoma. Version 3.2024 ─ June 18, 2024.

NGS, next generation sequencing; QNS, quantity not sufficient



Molecular Testing in NSCLC 



Molecular Testing in NSCLC Provides Information

➢ Gene mutations that may respond to 
targeted therapy with TKIs

➢ BRAF p.V600E mutation only BRAF
mutation with approved therapies

➢ KRAS p.G12C only targetable mutation

➢ Identifying VUS is insufficient for 
decisions on targeted therapy

➢ Tumor mutational burden

Actionable Risk

➢ EGFR mutations 
associated with 
resistance may be 
treatable with targeted 
therapies

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.

TKI, tyrosine kinase inhibitors; VUS, variants of uncertain significance 



Using Molecular Testing Results in NSCLC

Diagnosis

Prognostic 
mutations

Detect 
actionable 
biomarkers

Mechanisms of 
resistance with 

disease 
progression

Disease 
management 

Clinical trial 
eligibility

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non -small cell lung cancer. Version 7.2024 ─ June 26, 2024.



Biomarkers for Analysis in NSCLC* 

Mutation Clinical Significance
ALK gene 
rearrangements

IHC is FDA approved as a stand-alone screening test, i.e., not requiring FISH confirmation. 
Real-time PCR are used in some settings, but this test is unlikely to detect novel fusion 
partners. 

BRAF point 
mutations

Only known response to targeted therapy is with p.V600E mutation
Real-time PCR, Sanger sequencing, NGS

EGFR Even EGFR mutations associated with resistance or requiring detailed knowledge of specific 
alterations may be treatable with targeted therapies, e.g., third-generation TKIs for EGFR exon 
20 mutations

HER2/ERBB2 May be treatable with targeted therapy

ROS1 proto-
oncogene

ROS1 gene rearrangements – FISH break-apart probe and DNA-based NGS may underdetect
the FIG-ROS1 variant. 
IHC has a low specificity for ROS1 fusions and requires follow-up testing. 

*All NSCLC patients should have MSI/dMMR, PD-L1, and TMB status.
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.

FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; NGS, next generation sequencing; PCR, polymerase chain reaction; TKI, tyrosine 

kinase inhibitors 



Biomarkers for Analysis in NSCLC - Continued

Mutation Clinical Significance
KRAS point 
mutations

Only targetable variant currently is KRAS p.G12C
Patients with KRAS point mutations unlikely to benefit from further molecular testing

MET exon 14 
skipping 
mutations

NGS; RNA-based NGS may improve detection; no IHC 

RET gene 
rearrangements

People with this mutation respond to targeted therapy, regardless of fusion partner. 
The FISH break-apart probe and real-time PCR may underdetect fusions with novel partners

NTRK1/2/3 gene 
fusions

False negative results may occur for all testing methods. FISH may require at least 3 probe sets 
for full analysis. 
IHC may be complicated by baseline expression in some tissues.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.

FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; NGS, next generation sequencing; PCR, polymerase chain reaction 



Molecular Testing for NSCLC: Methods

➢ Recommend NGS

➢ Recommend broad-panel testing

➢ Consider RNA-based NGS in patients with no identifiable driver 
oncogenes on broad-panel testing

➢ Use real-time PCR to target specific mutations

➢ Use IHC for PD-L1 

➢ Use FISH analysis to detect copy number, amplification, structural 
alterations (e.g., gene rearrangements)

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.

FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; NGS, next generation sequencing; PCR, polymerase chain reaction 



Molecular Testing in NSCLC: Things to Consider 
for Optimal Results

➢ Is the laboratory properly accredited (minimum CLIA accreditation)?

➢ Is there a strong knowledge and understanding of methodological limitations?

➢ Is there an understanding the spectrum of alterations tested (and not tested) by 
a specific assay?

➢ Did the tumor sample have a pathological review and tumor enrichment prior to 
testing?

➢ What types and samples are accepted at your laboratory?
➢ Do you accept non-FFPE samples for analysis? 
➢ Do you test cell blocks? 

➢ What do you do with insufficient samples from minimally invasive tissue-
harvesting techniques?

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.



Case Study: NSCLC 



Case: 57-Year-Old Female Presented with Lower 
Back Pain and Cough

PET – extensive 
hypermetabolic 
disease in the right 
lung, pleura, 
mediastinum, 
supraclavicular LNs, 
liver, bones. 

Liver biopsy 
confirms 
adenocarcinoma of 
lung, primary 

Mutation testing –
PDL-1 = 1%; 
EGFR/BRAF/ALK/RO
S1: negative

2020

February

2020-2021
November-June

2021
August

Carboplatin + 
pemetrexed + 
pembrolizumab

Palliative RT to 
pelvic metastasis 

Docetaxel + 
ramucirumab

CT CAP Disease 
progression 
(multiple 
enlarging lung 
metastasis)

Liquid biopsy 
(see next slide)

2020
March-October

2020
November



Liquid Biopsy Results



➢ Single mutation 
testing

➢ At the time, patient 
was diagnosed in 
2020, KRAS targeted 
therapy was not FDA 
approved and was 
not part of the 
testing. 

➢ If patient had NGS testing at time of diagnosis, 
it would have detected KRAS p.G12C and the 
patient could have potentially started targeted 
therapy earlier or be placed in a clinical trial

➢ It is important that we are checking patients 
with comprehensive NGS rather than single-
mutation testing

➢ Liquid biopsy can be complementary in some 
cases to tissue molecular testing

Case Scenario: NSCLC Cancer 

What Was Done What Would Have Changed

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Non-small cell lung cancer. Version 7.2024 ─ June 26, 2024.



Summary



Key Takeaways

➢ Incorporating guideline-recommended molecular testing can impact 
diagnosis and prognosis in patients with thyroid and non-small cell 
lung cancers.

➢ Performance improvement interventions can help better align 
practices in molecular testing with guideline recommendations.

➢ Performing guideline-recommended molecular testing can inform 
treatment decisions and avoid unnecessary interventions.
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