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* Every person is unique
* SO is every cancer



NIH National Cancer Institute
Personalised Medicine

A form of medicine that uses information about a person’s own
genes or proteins to prevent, diagnose, or treat disease.

In cancer, personalized medicine uses specific information about
a person’s tumor to help make a diagnosis, plan treatment, find
out how well treatment is working, or make a prognosis.
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Histological (Tissue) Testing

Hematoxilin&Eosin
staining

One of the principal tissue stains
used in histology.

Hematoxylin stains cell nuclei blue,
eosin stains the extracellular matrix

and cytoplasm pink

Immunohistochemistry
(IHC)

Selectively identifies antigens
(proteins) in cells, to detect the
presence of a specific protein
marker that can assist with
accurate tumor classification and
diagnosis

In Situ Hibridization

(ISH)
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Uses a labeled complementary
DNA, RNA probes to localize a
specific DNA or RNA sequence in

tissue
FISH, CISH



Molecular Testing

N
Variant ~
qPCR present >\

qPCR allows for the analysis of
particular variants at specific locations.

0 Benefits

« High sensitivity
« Quick and simple workflow

« Capital equipment already found in most labs Targeted NGS

Q Limitations

* Only examines a small set of variants

Targeted NGS simultaneously screens
several hundred to thousands of genes.

« Virtually no discovery power'™ Q Benefits
« Low variant resolution’* .
« Low scalability® « Expanded discovery power through

comprehensive genomic coverage
« Higher analytical sensitivity®”
« Greater resolution of genomic variants'*
« More data from smaller DNA amounts®
« Higher throughput with sample multiplexing®

Comprehensive Genomic Profiling

CGP 0 Limitations
« May be less cost effective when
Analyses known cancer-relevant genes (tumor STnnpANg S nihec ot samples

« Requires a dedicated data-handling workflow
genome) - 9



Prophylaxis

* Earlier diagnosis- personalized screening for high-risk populations

National ~ ~ NCCN Guidelines Version 2.2022

Comprehensive NCCN Guidelines Index

NeeN Rt BRCA-Pathogenic/Likely Pathogenic Variant - Table of Contents
Network® Positive Management S
BRCA PATHOGENIC/LIKELY PATHOGENIC VARIANT-POSITIVE MANAGEMENT
GENERAL
. i garding signs and sy of cancer(s), especially those associated with BRCA gene pathogenic/likely pathogenic variants.
BREAST CANCER
« Female

» Breast awareness® starting at age 18 years
» Clinical breast exam, every 6-12 months,® starting at age 25 years.
» Breast screening®

0 Age 25—29 years, annual breast MRI® screening with contrast’ (or with ideration of ynthesis, only if MRl is
) or ized based on family history if a breast cancer diagnosis before aqe 30is present.

0 Age 30-75 years, annual with of y and breast MRI® screening with contrast.

0 Age >75 years, should be i donani i basis.

0 For individuals with a BRCA pathogenic/likely pathogenic varlant who are treated for breast cancer and have not had a bilateral
mastectomy, screening with annual with of y is and breast MRI should continue as described
above.

» Discuss option of risk-reducing mastectomy
0 Counseling should include a discussion regarding degree of protection, reconstruction opti and rlsks In addition, the family
history and residual breast cancer risk with age and life exp y should be i d during
» Address psychosoclal and quality-of-life asp of risk
«C agents as opti for breast cancer, including discussion of risks and benefits (See Discussion for details). (See_
NCCN Guldelmes for Breast Cancer Risk Reduction).
« Male
» Breast self: ining and ion starting at age 35 years.

» Clinical breast exam, every 12 months, startlng at age 35 years.

» C annual screening in men with gynecomastia starting at age 50 or 10 years before the earliest known male breast
cancer in the family (whichever comes frst) 9
NCCN i have been ped to be i of all sexual and gender identities to the greatest extent

possible. On this page, the terms males and females refer to sex assugned at birth.
2 Females should be familiar with their breasts and promptly report changes to their © The criteria for high-quality breast MRI |nclude a dedicated breast coil, the ability

health care provider. Periodic, consistent breast self exam (BSE) may facilitate to perform biopsy under MRI in breast MRI,
breast self awareness. Premenopausal individuals may find BSE most informative  and regional avallablhty Breast MRl is preferably performed on days 7-15 of a
when performed at the end of menses. cycle for patients. FDA Drug Safety Communication:

b Randomized trials comparing clinical breast exam versus no screening have not FDA identifies no harmful effects to date W||h brain retention of gadolinium-based
been performed. Rationale for recommending clinical breast exam every 6-12mo _ contrast agents for MRls; review to continue.
is the concern for interval breast cancers. Breast MRl is preferred due to the theoretical risk of radiation exposure in

¢ The appropriateness of imaging modalities and scheduling is still under study. pathogenic/likely pathogenic variant carriers.

Lowry KP, Lee JM, Kong CY, et al. Cancer 2012;118:2021-2030. 9 There are only limited data to support screening for male breast cancer. Gao Y, et
dLehman CD, etal. J Natl Cancer Inst 2016;108. al Radiology 2019;293:282-291.

Note: All recommendations are category 2A unless otherwise indicated. |

Continued

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Multidisciplinary Approach




Cancer Treatment

The right medicine for the right patient at the right time

Targeted therapy is a cancer treatment that uses drugs to target
specific genes and proteins that are involved in the growth and
survival of cancer cells (cancer.net)



Breast Cancer Molecular Subtypes

DNA MICROARRAY GENE
EXPRESSION PROFILING
REVEALS SIGNATURES OF
BREAST CANCER SUBTYPES
WITH PROGNOSTIC VALUE
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Molecular BC Subtype Correlates with IHC

Luminal A- ER/PR+, HER2-, low ki-67, G1
Luminal B- ER/PR+, HER2-, high ki-67, G2/3
Triple negative- ER/PR-, HER2-

HER2 positive- ER/PR-, HER2+

m LumA m LumB m TNBC Her2+



( Early breast cancer )
{ ¢ { I 3}

Luminal A-like Luminal B-like Triple-negative HER2+
(ER+ and/or PR+, (ER+ and/or PR+, (ER-, PR- and HER2-) (luminal-like or non-luminal-like)
HER2- and HER2-and
low proliferation) high proliferation) If pT1, pNO If >T2. NO or if N+
e —\ Chemotherapy preferred in Chemotherapy preferred in neoadjuvant setting
Surgery with neoadjuvant setting Anthracycline-taxane sequence (or docetaxel and

°;d‘}"u‘:‘a‘::t Anthracycline-taxane sequence carboplatin) plus dual HER2-blockade (trastuzumab

radiation (platinum agent may be added) and pertuzumab)

therapy o e X

J A Y +1
mmunotherapy 4 A
( High risk of recurrence ) Keynote 522
No ) Yes If non-pCR If pCR If non-pCR
(Chomothmpy R | M B
(neoadjuvant or adjuvant) Chemotherapy Complete anti-HER2 therapy
Endocrine Anthracycline-taxane sequence, Chemotherapy Adjuvant paclitaxel for 1 year |

therapy or docetaxel and cyclophosphamide Adjuvant and trastuzumab If HR- or N+, dual HER2-blockade;

alone  (iflow tumour burden (pNO-1)) | | capecitabine for 1 year all other cases, trastuzumab ' T-DM1 '

ET+ CDK4/6i Abemaciclib + PARPi
MonarChE olympiA Nature Reviews/ Disease Primers

Harbeck N, ..., Cardoso F, 2019

(BRCAm)

Adapted from Harbeck N,..., Cardoso F, 2019



Breast Cancer Risk of Recurrence

Oncotype DX
TAILORX (T< 5cm, NO), RxPONDER (T< 5¢m, 1-3 I/m)

(
Genomic Health oncotype DX Oncotype DX Breast Recurrence Score® Report on pep
Brewst Recurvence Score Breast Recwrrence Score
Node Negative
Oncotype DX Breast Recurrence Score® Report b
Node Negat"'e Date of Birth: 01-J3n-1950 Gender: Female Report Number: $97-01 Report Date: 05-Aug-2015
PATIENT, SAMPLE Specimen Source/ID: Breast/CB3LOZFIN
Date of Birth: 01-Jan-1950 Gender: Female Report Number: OR000123456-3260  Report Date: 14-Jun-2019 Ondering Physiclan: Dv. Harry D Smith
Specimen Source/iD: Breast/SP-16_0123456 ( ]
Ordering Physician: Dr. First-Name I. Ordering-Physician-Last-Name Recurrence Score® Distant Recurrence Group Average Absolute
(RS) Rosult Risk at 9 Yoars Chemotherapy (CT)
Benefit*
With Al or TAM Alone RS 11-25 All Ages
Recurrence Score® Distant Recurrence Group Average Absolute
(RS) Rosuit Risk at 9 Years Chemotherapy (CT)
Bonefit*
o, 1 ()
With Al or TAM Alone ‘ RS 26-100 All Ages 4 (o) ‘ < (o}
95% CI (3%, 5%) 95% Cl(-1%, 2%

TAM = Tamaxiten mate

20%  >15% EhedNILE @ |\ 4N

95% Cl(15%, 27%) Intervas

NSABP B-14 NSABP B-20 Exploratory Subgroup Analysis for TAILORx and NSABP B-20:
Absolute CT Benefit for Distant Recurence by Age and RS Result

P e : | _Age | RsO-10 | Rs4115 | __Rs1620 | __RS21.25 | RS26100

No CT Benefit (<1%) >15% CT Benefit

t expecially a Al = Aroma

Exploratory Subgroup Analysis for TAILOR and NSABP B-20 2%0yeu | !
Absolute CT Benefit for Distant Recufrence by Age and RS Result $S0years | No CT Benefit (<1%) l ~1.6% CT Benefit | ~6.5%CT Benefit | >15% CT Benefit

[_Age | RSO-10 | RS11.15 | RS1620 | RS21-25 | _RS26-100 |

>50 years No CT Benefit (<1%) >15% CT Benefit Quantitative Single-Gene Scores'
<50 years No CT Benefit (<1%) ~1.6% CT Benefit ~6.5% CT Benefit >15% CT Benefit 10.0 ER Positive 8.7 PR Positive 8.8 HER2 Negative
—1 - = 1 . L - v v v
a7 ) s az 55 100 N w7 N5 a0

Quantitative Single-Gene Scores

8.4 HER2 Negative
Y

@ 5 w2 az [ 100 6 W7 NS 20
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Sparano et al. N Engl ) Med 2018; 379:111-121
Kalinsky et al. N Engl J Med 2021; 385:2336-2347



( Advanced breast cancer )

¢

R 3

(- Supportive, palliative and Luminal-like ) N 7
psychosocial support from (ER+ and/or PR+, HER2-) J
the onset

* Evaluate extent of disease,
biopsy and assessment of ER
and HER2 status

Yy

Triple-negative HER2+
(ER—, PR— and HER2-) (luminal-like or non-luminal-like)

..................................................................

[ Endocrine therapy with or without targeted
therapy: multiple sequencial lines are advised BRCA mutations
* Premenopausal women: ovarian suppression or are present

If germline

ablation plus another endocrine therapy -
* All patients: tamoxifen, an aromatase inhibitor or l

fulvestrant in the first line or beyond

[ Chemotherapy

* Use sequential monotherapy

» Preferred first-line agents for patients pretreated with anthracycline and
taxane are capecitabine, vinorelbine or eribulin

* Anthracycline or taxane rechallenge possible (if 21 year from prior exposure)

* In combination with a taxane or capecitabine chemotherapy, bevacizumab
(an anti-VEGF antibody) is an option in the first line

| * Many options are available for later lines, but the best sequence is unknown

s ™

* CDK4/6 inhibitors plus endocrine therapy have good PAR.P i""“’“"_“
tolerance and improve PFS (in the first and second . Tnple--negatwe:
lines) and overall survival (in the first and second lines) farst _l'“e _

» Everolimus plus endocrine therapy improves PFS with * L“'“'"al'l"‘e:_
acceptable toxicity (plus steroid mouthwashes) in the after endocrine
second line or beyond therapy

/ » Efficacy
v " compared with
1 If no more endocrine therapy-based options, platinum is
rapid progression or visceral crisis unknown
. AN .
.
\

option in the first line
* Platinum is a good option
* Other recommendations
similar to luminal-like
metastatic breast cancer

( Chemotherapy ) [ First line
* If >1% PD-L1 immune cell Dual blockade
staining, nab-paclitaxel (trastuzumab and pertuzumab)
plus atezolizumab is an and chemotherapy (for

example, taxane or vinorelbine)

Second line
T-DM1

y Later lines

* Trastuzumab and chemotherapy
* Lapatinib and trastuzumab
* Lapatinib and capecitabine

(less preferred)

Nature Reviews/ Disease Primers
Harbeck N,..., Cardoso F, 2019



Lung Cancer-Not One Disease
Histological and Molecular Subtypes of Lung Cancer

Lung cancer subtypes Molecular subsets of
lung adenocarcinoma

MAP2K1 NRAS
AKTI : ROSI fusions

pkach %3 i HIFOBRET
BRAF . .-
......... HER? .
Squamous ALK fusions .
cell carcinoma
-" o EGFR r
carcinoma
Small cell
| carcinoma

Adapted from Petersen |. Disch Arztebl Int 2011; 108(31-32):525-531 (left) and Pao W & Hutchinson KE.
Nature Med 2012; 18(3): 349-351,



NSCLC Treatment
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EGFR EXON 19 DELETION OR L858R MUTATIONS™™

Printed by Alinta Hegmane on 3/14/2022 5:57:51 AM. For personal use only. Not approved for distribution. Copyright © 2022 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National . . & chones
comprehensive NCCN Guidelines Version 2.2022 %
INe{oj\l Cancer %
Neticris Non-Small Cell Lung Cancer D
EGFR exon
TESTING RESULTS!Lmm or LasaR "
mutations
EGFR exon 19 deletion or L858R mutation positive NSCL-20
EGFR S768I, L861Q, and/or G719X mutation positive NSCL-23 ’
EGFR exon 20 insertion mutation positive NSCL-24
KRAS G12C mutation positive NSCL-25
TR i
ALK rearrangement positive NSCL-26 o perioimance s
54 An FDA-approved bi
ROS1 rearrangement positive NSCL-29 el
2018:4:1112-1115; O»
BRAF V600E mutation positive NSCL-31 Nota: All ecommendati
NTRK1/2/3 gene fusion positive NSCL-32 Versin 22022, 07220 222t
METex14 skipping mutation positive NSCL-33
RET rearrangement positive NSCL-34
PD-L1 250% and negative for actionable molecular biomarkers above NSCL-35
PD-L1 21%-49% and negative for actionable molecular biomarkers above NSCL-36
PD-L1 <1% and negative for actionable molecular biomarkers above NSCL-37

Ilif there is insufficient tissue to allow testing for all of EGFR, KRAS, ALK, ROS1, BRAF, NTRK1/2/3, MET, and RET, repeat biopsy and/or plasma testing should be
done. If these are not feasible, treatment is guided by available results and, if unknown, these patients are treated as though they do not have driver oncogenes.

M Principles of Molecular and Biomarker Analysis (NSCL-H).

Note: All are y 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2022, 03/007/22 @ 2022 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines*® and this illustraion may not be reproduced in any form without the express written permission of NCCN.

NSCL-19

EGFR mutation

Preferred
Osimertinib% (category 1)

Other Recommended

FIRST-LINE THERAPYPP

prior to first-line I
systemic therapy

or Dacomitinib39 (category 1)
or Erlotinib + ramucirumab
or Erlotinib + bevacizumab™s$

or Afatinib%9 (category 1)
or Gefitinib%9 (category 1)

99 (category 1) ‘

|Complete planned systemic

Printed by Alinta Hegmane on 3/14/2022 5:57:51 AM. For personal use only. for d
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Subsequent
Therapy (NSCL-21)

Subsequent
Therapy (NSCL-22)
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ALK REARRANGEMENT POSITIVE™™

ALK
rearrangement
positive

m™m Principles of Molecular g
PP Targeted Therapy or Imm
99 For performance status 0

Note: All reccommendations are
Clinical Trials: NCCN believes t

Version 22022, 0307122 © 2022 Nationsi Cor

FIRST-LINE THERAPYPP

Preferred
Alectinibdd (category 1)

or

Brigatinib99 (category 1
ALK
discovered prior to
first-line systemic
therapy

or
Lorlatinibd9 (category 1)

Other Recommended
Ceritinib99 (category 1)

Useful in Certain
Circumstances
Crizotinib9d

> Subsequent
Progression —————— J},0a0y (NSCL-27

Complete planned
syslemlc therapy.

et mnt,

1.
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PD-L1 POSITIVE (250%)™™
AND NEGATIVE FOR ACTIONABLE

FIRST-LINE THERAPYPP.ii

MOLECULAR BIOMARKERS! i Continustion makrlenancet® .
« Pembrolizumab (category 1)
See PD-L1 expression positive Preferred « Pembrolizumab + pemetrexed
(21%—49%) NSCL-36 . zgmbrolixumab (category 1) or (cal ory )il
. in or ci: in) + + and
pembrolizumab (category 1) or or stable > te 4)mmm
« Atezolizumab (category 1) or disease . R:t:m?;?ma)b"""
« Cemiplimab-rwic (category 1) « Nivolumab + if e‘g"lnmumab
i | Other ) (category 1)
large cell, | c « Cemiplimab-rwic (category 1)
NSCLC NOS : aloxollzumlh (calegory 1) or
+ atexollxumab or | 8 s’g“:(‘:1m“r’pywp
Therapy,
+ (carboplahn or cisplatin) (category 1) (NSCL-K 4 of 5)
PS 0-2 Useful in Certain Circumstances
e mas) umab (category 1) Continuation maintenance?
Preferred « Pembrolizumab
- Pembrolizumab (category 1) or Response (category 1)kk.a9q
-C + or alb or stable [— |+ Atezolizumab™™"
bound paclitaxel) + pembrolizumab disease Nwolumab + |p|||mumab
(category 1) or (category 1)°°°
cell . (category 1) or . Cemlpllmab-rwlc (category 1)
carcinoma « Cemiplimab-rwic (category 1)
« Nivolumab + ipilimumab + paclitaxel S; Ss::em?;l'h'e?py""’
Best supportive care + carboplatin (category 1) (NSCL-K 1 of 5) or
PS 3-4 —» |NGCN Guidelines for i in Ci Progression—+|s patomic Tharapy, Subsequont™
Pailiative Care « Nivolumab + ipilimumab (category 1) ({SCL-K4of 5)

mm Pnnclples ol Molecular and BsomarkerAnalvsls (NSCL-H).

ietastatic Dis




Biomarker Testing in Colorectal Cancer (CRC)

e For all colon cancers: Molecular Classification of CRC and
Associated Targeted Therapies
* MMR

* Microsatellite stability

RAS mutation

PIK3CA/PTEN mutation PIK3CA/PTEN

mutation

 Metastatic disease:
* KRAS, NRAS, BRAF

* HER2 amplification  'naseinhibitor

Ggene fusion

) 2P

° - + i
Panels: * fusion, Anti-HER2 Tx W50E

broad NGS

Wild type

Anti-PD-1/PD-L1 RAF no® Anti-EGFR therapies
ke ) B

BRAF inhibitor + anti-EGFR tx * MEK inhibitor

C Ol

Dienstmann. Am Soc Clin Oncol Educ Book. 2018;38:231. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

MCRC Treatment Algorithm

BRAF/RAS wt RAS mut BRAF V600 mut MSI-H/dMMR NTRK fusion HER2 amplification
R side: CT + bev

L side: CT + CT + bev>7
EGFRi or bev!*

Consider capecitabine + bev maintenance®

CT as with RAS mut;

Pembrolizumab As with BRAF/RAS wt

Consider trastuzumab
(+ pertuzumab or
lapatinib) or
trastuzumab
deruxtecant’-13;
otherwise, CT/TT as
with BRAF/RAS wt

If no prior TRK
If no prior PD-1i: inhibitor:
PD-1i + CTLA-4i*; consider larotrectinib
otherwise, CT/TT as or entrectinib>:16;
with BRAF/RAS wt otherwise, CT/TT as
with BRAF/RAS wt

If bev: in 1L continue

bev or change to
EGFRi
If EGFRi in 1L, bev

3L+ CT, chemotherapy regimens, including oxaliplatin- and/or irinotecan-based regimens (eg, FOLFOX, FOLFIRI,
FOLFOXIRI, CAPOX). EGFRI, EGFR inhibitors, including cetuximab or panitumumab.
*If prior PD-1i monotherapy only, can consider PD-1i + CTLA-4i.

1. Tejpar. JAMA Oncol. 2017;3:194. 2. Venook. JAMA. 2017;317:2392. 3. Loupakis. NEJM. 2014;371:1609. 4. Cremolini. Lancet Oncology. 2020;21:497.

5. Parikh. Clin Cancer Res. 2019;25:2988. 6. Douillard. NEJM. 2013;369:1023. 7. Van Cutsem. JCO. 2011;29:2011. 8. Overman. Lancet Oncol. 2017;18:1182.
9. Overman. JCO. 2018;36:773. 10. Van Cutsem. NEJM. 2020;383:2207. 11. Grothey. Lancet. 2013;381:303. 12. Mayer. NEJM. 2015;372:1909. 13. Pfeiffer. { E
Lancet Oncology. 2020;21:412. 14. Tabernero. JCO. 2021;39:273. 15. Hong. Lancet Oncol. 2020;21:531. 16. Doebele. Lancet Oncol. 2020;21:271. Slide credit: cIinicanptions.com
17. Sartore-Bianchi. Lancet Oncol. 2016;17:738. 18. Meric-Bernstam. Lancet Oncol. 2019;20:518. 19. Siena. Lancet Oncol. 2021;22:779.
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Summary

* From “one size fits all” towards personalized treatment in oncology
* Multidisciplinary approach

* Advances in pathology and molecular biology testing to choose the
right treatment for the right patient

e Actionable mutations might not be identified
* Mutations identified might not driver mutations

* |dentification of “target” (driver mutations) does not help if there
is no treatment available

* Considerable delays to get access to evidence based cancer
treatments in Latvia
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