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Precision Medicine in Oncology

* Precision oncology includes the integration of molecular tumor
profiles into clinical decision-making in cancer treatment

* An increasing number of molecularly guided treatment
options have received regulatory approval on the basis of
genomic biomarkers for various tumor types

* Next-generation sequencing (NGS) started a new era of
genetic testing, allowing specific tumor alterations to be
matched with potential drugs, making these genetic mutations
“druggable”

* NGS allows sequencing of a high number of nucleotides in a short time
frame

1. Nat Me d 2022 Apr;28(4):658-665.
2. Tumori i. 2022 Aug;108(4):288-290.
3. Ann Oncol. 2020 Nov;31(11):1491-1505.
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Fig. 1] Genomic biomarker-driven drug approvals. Recent biomarker-specific solid tumor approvals relevant to comprehensive genomics profiling

tests in the United States (Food and Drug Administration) (top half) and EU (EMA) (bottom half) between April 2019 and April 2021, as examples of

the rapid advance in the number of available biomarker-driven treatment indications. Approvals related to other means of biomarker testing, such as
immunohistochemistry assays, are not included. Each box includes a drug, the relevant biomarker (in bold), and the cancer type or disease setting for
which the approval was granted by the relevant regulatory body. ALK, ALK receptor tyrosine kinase; GIST, gastrointestinal stromal tumor; EGFR, epidermal
growth factor receptor; FGFR2/3, fibroblast growth factor receptor 2/3; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; HRD,
homologous recombination repair deficiency; HRRm, homologous recombination repair gene mutations; MET, MET proto-oncogene, receptor tyrosine
kinase; NTRK, neurotrophic tyrosine receptor kinase; PDGFRa, platelet-derived growth factor alpha; PIK3CA, phosphatidylinositol-4,5-bisphosphate
3-kinase catalytic subunit alpha; RET, Ret proto-oncogene; TMB, tumor mutational burden.

Nat Med. 2022 Apr;28(4):658-665.



Rationale for Molecular Tumor Board
(MTB) Implementation

Implement Molecular Tumor Board for Precision
Treatment

Establish a
structured Molecular
Tumor Board

Personalized cancer
treatments for
patients

Complex genetic
data interpretation
challenges

Tumori. 2022 Aug;108(4):288-290.



Aims of MTB

The general aim of MTB is to translate molecular data into
iInformation suitable by clinicians with prognostic and predictive

iIndications
Selection of Appropriate Testing U i
: ~\ Guidance on Targeted
[ Material ! (" @] D) ’,’ Therapies
Sample Type --i RR8R i :r- Recommendations
Sample Source --i Tlljmrr?cl)erclgclnaarrd :r- Clinical Trials
Molecular Method --i \_ ) ~- Off-label Options

Gene Panel Size -~

Crit Rev Oncol Hematol. 2022 Jan;169:103567.
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General Recommendations of the NGS
for Dally Practice

« Tumor multigene NGS to assess alterations
 Lung adenocarcinoma

Prostate cancer

Cholangiocarcinoma

Ovarian cancers: BRCA1/2

TMB (tumor mutational burden)

« Cervical cancer, salivary cancer, thyroid cancers, well-to-moderately differentiated neuroendocrine
tumors, vulvar cancer

* No current indication for tumor multigene NGS
« Squamous cell lung cancers
* Breast cancers
« Gastric cancers
» Hepatocellular carcinoma

« Use of Large Panels: Larger gene panels can be used based on specific
agreements with payers, especially if they provide cost-effectiveness and
accurate alteration ranking

Ann Oncol. 2020 Nov;31(11):1491-1505.



Other Recommendations of the NGS

« Clinical research centers are encouraged to conduct multigene
sequencing as part of molecular screening programs

* This can increase access to new drugs and speed up clinical research,
especially in cases where level II-IV* alterations are frequent (e.g.,
breast, pancreatic, and hepatocellular cancers)

e Patient-Centric Considerations

« NGS may be used with large gene panels in specific patient-doctor
decisions if there is no additional cost burden on public health, and if
patients are informed about the potential low likelihood of benefit

*Level of ESCAT (The ESMO Scale for Clinical Actionability of molecular Targets):

+ ESCAT level | means that the match of an alteration and a drug has been validated in clinical trials, and should drive treatment decision in daily practice.

« ESCAT level Il means that a drug that matches the alteration has been associated with responses in phase I/ 1l or in retrospective analyses of randomized trials.
+ ESCAT level lll includes alterations that are validated in another cancer, but not in the disease-to-treat.

« ESCAT level IV includes hypothetically targetable alterations based on preclinical data.

Ann Oncol. 2020 Nov;31(11):1491-1505.



Table 3A. List of genomic alterations level I/1I/lll according to ESCAT in advanced non-squamous non-small-cell lung cancer (NSCLC)
Gene Alteration Prevalence ESCAT  References
EGFR Common mutations (Del19, L858R) 15% (50%—60% Asian) 1A Midha A, et al. Am J Cancer Res. 2015°°
Acquired T790M exon 20 60% of EGFR mutant IA Mok T, et al. J Clin Oncol. 2018*’
Uncommon EGFR mutations (G719X in exon NSCLC IB Soria J-C, et al. N Engl J Med. 2018°°
18, L861Q in exon 21, 5768! in exon 20) 10% 1B Ramalingam S, et al. N Engl J Med. 2020%°
Exon 20 insertions 2% Mok T, et al. N Engl J Med. 2017°°
Yang JC-H, et al. Lancet Oncol. 2015°"
Cho J, et al. J Thorac Oncol. 201877
Cardona A, et al. Lung Cancer. 2018*
Heymach J, et al. J Thorac Oncol. 2018™
ALK Fusions (mutations as mechanism of resistance) 5% IA Solomon B, et al. J Clin Oncol. 20187
Soria J-C, et al. Lancet. 2017°°
Peters S, et al. N Engl J Med. 2017°’
Zhou C, et al. Ann Oncol. 2018
Camidge D, et al. N Engl J Med. 2018*°
MET Mutations ex 14 skipping 3% IB Tong J, et al. Clin Cancer Res. 2016
Drilon A, et al. Nat Med. 2020""
Focal amplifications (acquired resistance 3% 1B Camidge D, et al. J Clin Oncol. 20187
on EGFR TKI in EGFR-mutant tumours)
BRAF"60%F Mutations 2% IB Planchard D, et al. Lancet Oncol. 2016*
Planchard D, et al. Lancet Oncol. 2017*
Planchard D, et al. J Clin Oncol. 2017*
ROS1 Fusions (mutations as mechanism 1%—2% IB Shaw A, et al. N Engl J Med. 2014"°
of resistance) Shaw A, et al. Ann Oncol. 2019"°
Drilon A, et al. Lancet Oncol. 2020"
NTRK Fusions 0.23%—3% IC Drilon A, et al. N Engl J Med. 2018"*
Hong D, et al. Lancet Oncol. 2020"°
Doebele RC, et al. Lancet Oncol. 2020°°
RET Fusions 1%—2% IC Drilon A, et. J Thorac Oncol. 2019°*
KRAS®'*  Mutations 12% IIB Barlesi F, et al. Lancet. 2016™°
Fakih M, et al. J Clin Oncol. 2019°*
ERBB2 Hotspot mutations 2%—5% 1B Hyman D, et al. Nature. 2018°°
Amplifications Wang Y, et al. Ann Oncol. 2018°°
Tsurutani J, et al. J Thorac Oncol. 2018’
BRCA 1/2 Mutations 1.2% A Balasubramaniam S, et al. Clin Cancer Res. 2017°%*
PIK3CA Hotspot mutations 1.2%—7% A Cancer Genome Atlas Research Network. Nature. 2014°°
Vansteenkiste J, et al. J Thorac Oncol. 2015
NRG1 Fusions 1.7% 1B Duruisseaux M, et al. J Clin Oncol. 2019°°

Ann Oncol. 2020 Nov;31(11):1491-1505.



Criteria for the Selection of Patients to
Be Evaluated by the MTB

* Despite the ever-expanding need for the MTB empowerment in
clinical oncology practice, no standard guidelines exist to address

the workflow

« MTB case discussions are particularly valuable for patients with

« Rare mutations
« Gene alterations not associated with known drug response or resistance

« Rare tumors without available treatment options
* “Oncogene-addicted” tumors unresponsive to existing targeted therapies

* Inclusivity of Case Discussion Across All Tumor Types

* All types of neoplasms, regardless of sample type (cytological or histological),

can be discussed within MTBs for potential molecular analysis and
therapeutic consideration

Crit Rev Oncol Hematol. 2022 Jan;169:103567.
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Workflow for Genomic Profiling and
Treatment Recommendations

Regional Oncological
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required by the reference oncologist
Multidisciplinary
Oncology Group
\
N\
_ ; . Indication for
" ~ Multidisciplinary genomic profiling & Multidisciplinary
“.# Oncology Group test 3 ,‘ Oncology Group = Access to Drug
/ ] T
. N )
/
- National Clinical Trials
4 Observatory
Molecolar

Multidisciplinary
Oncology Group NGS request + Tumor Board

4 Biological material Regional center for o ® o
— [ F ]

: . > genomic profiling
I
| l

Extemporaneous requests
for genomic profiling by [

single specialists or by
single patients

and therapeutic

Result interpretation
recommendation

reporting

Genomic profiling and ] [

Fig. 1. The critical step from the Multidisciplinary Oncology Group to Molecular Tumor Board consultation and patient’s treatment recommendation.

Crit Rev Oncol Hematol. 2022 Jan;169:103567.
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Molecular Tumor Board Report
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Sample mnformation

[ Tumor tissue primary
[ Tumor tissue metastasis

Type of sample [J  Plasma sample for circulating tumor DNA
] Tumor tissue and germline
[] Other:

Platform

Tumor cellularity (Tissue) /

Tumor fraction (Liquid)
] Aged tissue

Quality of concern [ Low tumor cellularity
[]  Others:
] NA
[] At diagnosis

: e [ Before systemic therapy

Time ot NGS [1 After the failure of standard therapies

[] After curative therapy

Actionable genetic alterations
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CMH MTB Experience Sharing
(from Apr 2024 to Oct 2024)

Distribution of Cancer Types (n = 18)

Other Types
10 cases (55.5%) R R

7

Anaplastic Astrocytoma -

S R -

Endometrial Cancer --

Glioblastoma Multiforme - -

Melanoma - -

Metastatic Carcinoma
(unknown origin)

Mucinous Ovarian Cancer - -

Oropharyngeal Cancer --

Prostate Adenocarcinoma - -

Sarcomatoid Carcinoma --

- -

Sex-cord Tumor - -

-
Lung Adenocarcinoma
TN : 7 cases (38.9%)
1
o_ |
-0
Cancer
Types -

Lung Squamous Carcinoma

1 case (5.6%)

Distribution of Cases by Stage
(n =18)

16.7%
Not Applicable
(3 cases)

16.7%
Stage Il
(3 cases)
66.7%
Stage IV
(12 cases)
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CMH MTB Experience Sharing
(from Apr 2024 to Oct 2024)

Timing of NGS in Cancer Cases Distribution of Cases with and
(n =18) without Actionable Genetic

5.6% Before Systemic Therapy 97 8% Alterations (n = 18)
Without Actionable

Alterations

22.2% At Diagnosis

72.2% After ——

Standard _ With Actionable
Therapy Failure Alterations
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CMH MTB Experience Sharing

(from Apr 2024 to Oct 2024)

. Treatment

Number of
Cases
9
5
3
1
Standard Off-Label Other (e.g., Clinical Trial
Treatment Treatment Palliative Care)

Distribution of Treatment Types

” Type
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Table. Patients with actionable genetic alterations and recommendation of antineoplastic agent

Cancer
1 Lung adenocarcinoma
2 Lung adenocarcinoma
3 Lung adenocarcinoma
4 Lung adenocarcinoma

Lung adenocarcinoma

Lung adenocarcinoma

7 Lung adenocarcinoma

8 Lung squamous carcinoma
9 Anaplastic astrocytoma
10 Endometrial cancer

11 Oropharyngeal cancer
12 Sarcomatoid Carcinoma

VB

VB

A

HiC

IVA
IVA

HIC

VB

VB

IV

Actionable genetic

alterations
ERBB2 A775

MET, EGFR

ALK fusion

ALK fusion, ERBB2
amplification

CD74-ROS 1 fusion
EGFR T790M

KRAS-G12C, TMB
high
TMB-medium

IDH1 mutation, MET
amplification

MSI-High, PI3K
mutation

TMB-High

PD-L1 (TPS:95;
CPS:95)

Treatment
recommendation

Clinical trial

Off-label treatment

Standard treatment

Standard treatment

Standard treatment

Standard treatment

Standard treatment

Off-label treatment

Off-label treatment

Standard treatment

Standard treatment

Standard treatment

Antineoplastic
agent

BAY2927088

15 generation EGFR
TKI plus Osimertinib

ALK inhibitor
Brigatinib

Crizotinib
Osimertinib

Sotorasib plus
Pemrbolizumab

Immunotherapy

IDH 1 inhibitor

Pembrolizumab
Immunotherapy

Nivolumab

ESCAT Level

Tier 4

Tier 4

Tier 1

Tier 1

Tier 1
Tier 1

Tier 4

Tier 4

Tier 4

Tier 1

Tier 1

Tier 1

ESCAT level: European Society for Medical Oncology Scale for Clinical Actionability of Molecular Targets (ESMO-ESCAT) tier level; Tier 1: Alteration-drug match is associated with improved

outcome in clinical trials; Tier 4: Pre-clinical evidence of actionability.

Ann Oncol. 2018 Sep 1;29(9):1895-1902.
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Pharmacist Role in MTB

Pharmacy (Basel). 2020 Mar 8;8(1):32.

Pharmacists' Contributions to Molecular Tumor Boards

Patient Safety
Assurance

Ensuring safety during
procedures

Off-Label Drug
Procurement

Securing access to

necessary medications

Educating patients
about genetics and
treatments

Genetic
Sequencing
Interpretation

Analyzing genetic data
to inform treatment

Suggesting therapies
based on patient and
genomic factors

Clinical
Documentation

Recording decisions in
electronic medical
records
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Main Highlights and Takeaways

* Personalized Treatment with Molecular Profiling
* Next-Generation Sequencing (NGS) identifies druggable mutations,
guiding individualized cancer therapies
 Collaborative MTB Approach
« Multidisciplinary team, including pharmacists, interprets genetic data to
recommend patient-specific treatments, especially for complex cases
* Pharmacist’s Critical Role

« Supports genomic interpretation, patient education, and off-label drug
access, enhancing precision medicine's impact on patient care
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