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In addition to clinical considerations, the 
decision depends on:

• The patient´s location: continent, 

country, region

• Availability of good material for analysis

• Accessibility of tests

• Financial circumstances

• Availability of treatment

What to do now?



Precision Medicine and Biomarkers



ADENOCARCINOMA SqCC SCC

Cancer diagnosis is morphological



“ The GOOD 
physician treats 
the DISEASE; the 
GREAT physician 

treats the PATIENT 
with the disease.”

Sir William Osler



EGFR T790M mutation testing should be performed in 

patients with NSCLC who have progressed on 1st/2nd 

generation EGFR TKIs



Pathology is Evolving to Meet Patient Needs and Be a 
Central Driver of Personalized Healthcare



Precision Oncology/Biomarkers
More biology from smaller samples

Smaller tumours/targets Smaller samples

Cytology or blood sample

More biology



Ki 67

Specimen with lung carcinoma

NE Differentiation No NE Differentiation

Positive for NE markers Adenocarcinoma
+TTF1, Napsin A +Pan Keratin

-p40,TTF1, Napsin A

Rule out metastasis

NSCLC, NOS

Squamous Carcinoma
+p40

Carcinoids SCLC or 
LCNEC

Low High

PD-L1

EGFR Mutation?
ALK-EML4 Translocation?
ROS Translocation?
PD-L1?
BRAF, HER2 Status?
Agnostic Markers?
Answer to ImmunoTx?

Somatostatin
receptors

DLL3, PARP 
&EZH2 inhibitors

Treatment

Target Therapy

Immunotherapy

Chemotherapy

Cheema, P. K., et al. "Consensus recommendations for optimizing biomarker testing to identify and treat advanced EGFR-mutated non-small-cell lung 
cancer." Current Oncology 27.6 (2020): 321-329



Which technology should be used for mutation 
testing?

• Any validated.

• However, multiplexed genetic testing with NGS is strongly recommended 
over single-gene testing.

• Cheaper

• Quicker

• Sample-friendly

• Sensitive



What type of sample can be used at the diagnosis stage?

❑ Surgical specimens

❑ Tissue biopsies

❑ Cytology specimens, with adequate cellularity.

❑ Plasma samples (liquid biopsies), if other sample is not available or if re-
biopsy is not feasible.





Schmitt FC. Cytopathology 2011, 2019
Roy-Chowdhuri S. Arch Pathol Lab Med 2016

• Pre-analytics

• Diagnosis and select of correct material (quality/quantity).

• Use of ”in situ” based techniques.

• Integrated Molecular Pathology – Translation to the clinicians.

• Education.

ROLE OF PATHOLOGIST



We need to actively participate in the 

process of Specimen Acquisition

✓ Good communication with clinicians, lab technicians, cytotechs, nurses…

✓ Providing a clear order form

✓ Using image-guided procedure for better yield

✓ Optimizing technique for best diagnostic yield (FNA sampling technique, needle size, 

number of passes…)

✓ ROSE



Go where the fresh material is…



WORKFLOW OF ROSE



Morphological control for molecular testing

o Fraction of malignant cells greater than 10%–
20% is considered a lower acceptable limit for 
molecular methods.

o In cytology material samples with <100 cells 
are not suitable for NGS; 100–2000 low levels; 
2000-5000 intermediary levels; >5000 cells are 
suitable for any NGS, including large panels.

o The coverslip is removed using xylene if crystal coverslip is 
used or acetone if plastic and the selected cells on the 
slide are transferred into buffer medium for nucleic acid 
extraction without need of destaining the slides.

o Single Slide: Scanning and digital archiving is mandatory to 
ensure medical-legal issues



Molecular analysis on the most 
Recent Sample

If it is 
possible 

to choose
Avoid tissue sample with

scarce material: history of

larger immune staining

and/or molecular test

AIM

Samples with the 

highest amount of 

material
PATHOLOGY 
LABORATORY

MOLECULAR 
PATHOLOGY 
LABORATORY



NGS



NSCLC: options for first-line therapy



COMBINED BIOMARKERS FOR TARGETED THERAPY AND 
IMMUNOTHERAPY IN THORACIC ONCOLOGY





PD-1 mediated inhibition of T cells

• Anti-PD-1 therapy blocks PD-1 on 
the T cell, thus, the tumor cell 
cannot use PD-L1 to inactivate the 
T cell.

• Anti-PD-1 therapy enables T cells to 
stay active and attack the tumor.



Predictive biomarkers for targeted therapies and 
immunotherapies in non-small cell lung cancer



Personalized Medicine and Biomarkers
Key Features 

Good material: quality and 
quantity

Availability of tests: broad panels 
and high-quality

Financial sustainability

High level of expertise. Highly 
qualified human resources

Clinical Interaction 
(Molecular Tumour
Boards)







Lazzari, Chiara, et al. "Next generation sequencing in non-small cell lung cancer: pitfalls and opportunities." Diagnostics 10.12 (2020): 1092

REFLEX 
TEST











Precision Medicine, to be 

Precise, needs Pathology

SAMPLES
FFPE

CYTOLOGY



38

• Cooperating is tougher than competing.



THANK YOU

Molecular Pathology Unit

fschmitt@ipatimup.pt

@fcshmitt

FERNANDO SCHMITT RISE – HEALTH RESEARCH NETWORK

mailto:fschmitt@ipatimup.pt
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