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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. 





Histological (Tissue) Testing

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

Hematoxilin&Eosin 
staining 

In Situ Hibridization 
(ISH)

One of the principal tissue stains 
used in histology.
Hematoxylin stains cell nuclei blue, 
eosin stains the extracellular matrix 
and cytoplasm pink

Uses a labeled complementary 
DNA, RNA probes to localize a 
specific DNA or RNA sequence in 
tissue
FISH, CISH



Molecular Testing 

Comprehensive Genomic Profiling 
CGP

Analyses known cancer-relevant genes (tumor 
genome)



Prophylaxis
• Earlier diagnosis- personalized screening for high-risk populations

• Prophylactic surgery



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



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+

LumA LumB TNBC Her2+

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

+ Immunotherapy
Keynote 522

+ PARPi
OlympiA
(BRCAm)

ET+ CDK4/6i Abemaciclib
MonarchE

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



Breast Cancer Risk of Recurrence 
Oncotype DX
TAILORX (T≤ 5cm, N0), RxPONDER (T≤ 5cm, 1-3 l/m)

Sparano et al. N Engl J Med 2018; 379:111-121
Kalinsky et al. N Engl J Med 2021; 385:2336-2347



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



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



NSCLC Treatment



Biomarker Testing in Colorectal Cancer (CRC)

• For all colon cancers:
• MMR
• Microsatellite stability

• Metastatic disease:
• KRAS, NRAS, BRAF
• HER2 amplification
• Panels: ± fusion, 

broad NGS

Molecular Classification of CRC and 
Associated Targeted Therapies

Dienstmann. Am Soc Clin Oncol Educ Book. 2018;38:231.
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RAS mutation ±
PIK3CA/PTEN mutation

Gene fusion

MET amp

HER2 amp

POLE amp

MSI + other
MSI

BRAF non-V600

BRAF V600E

Kinase inhibitor

Anti-HER2 Tx

Anti–PD-1/PD-L1
BRAF inhibitor + anti-EGFR tx ± MEK inhibitor

PIK3CA/PTEN 
mutation

Wild type
Anti-EGFR therapies

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


mCRC Treatment Algorithm
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Pembrolizumab

MSI-H/dMMR

1L CT + bev5-7

RAS mutBRAF/RAS wt

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.

R side: CT + bev
L side: CT +

EGFRi or bev1-4

If no prior PD-1i: 
PD-1i ± CTLA-4i*; 

otherwise, CT/TT as 
with BRAF/RAS wt

If no prior TRK 
inhibitor: 

consider larotrectinib 
or entrectinib15,16; 

otherwise, CT/TT as 
with BRAF/RAS wt

NTRK fusion

2L

If prior oxaliplatin: 
irinotecan-based 

regimen + bev
If prior irinotecan: 
oxaliplatin-based 

regimen + bev
If prior FOLFOXIRI: 

regorafenib11 or 
TAS-102 ± bev12,13

FOLFOXIRI + bev or 
Doublet + bev 

BRAF V600 mut

Consider capecitabine + bev maintenance9

CT as with RAS mut;

If bev: in 1L continue 
bev or change to 

EGFRi
If EGFRi in 1L, bev 

Consider encorafenib 
+ EGFRi i14; 

otherwise, CT + 
bevacizumab

3L+ If prior oxaliplatin- and irinotecan-based 
regimens: regorafenib or TAS-102 ± bev

HER2 amplification

Consider trastuzumab 
(+ pertuzumab or 

lapatinib) or 
trastuzumab 

deruxtecan17-19; 
otherwise, CT/TT as 
with BRAF/RAS wt

As with BRAF/RAS wt

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


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 
• Actionable mutations might not be identified 
• Mutations identified might not driver mutations
• Identification 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



Thank you!


