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Novelties of 2004-2021 WHO “blue book”

ce of small biopsies has changed over the time......

2015 2021
t | ons For For
CLINICIANS PATHOLOGISTS

* Wide use of IHC through the classification

* Anew classification for small biopsy/cytology samples
etics As in 2011/2013 IALSCT/ERS classification

* Emphasis on genetics for predictive biomarkers in
advanced lung cancer

* Adifferent approach to lung adenocarcinoma (AlS, MIA... PATTERNS)
Asin 2011 IALSC/ATS/ERS classification

* Theissue of large cell carcinoma, squamous carcinoma and NET

* Reclassifying other tumors (NUT Hamartoma, myxoid sarcoma...)



NSCLC: 70% in Advanced Stage

Small material (biopsy/cytolology)

Lung Cancer

B Advanced stage

M Initial

2011 Feb;6(2):244-85. doi: 10.1097/JTO.0bo13e318206a221.
Sigel RA Ca Cancer J Clin 2012:62: 10
C.A. Ridge, Epidemiology of lung cancer Semin Interven Radiol, 30 (2013)



Histological and molecular subtypes in nonsmall cell lung carcinoma (NSCLC).

Lukas Bubendorf et al. Eur Respir Rev 2017;26:170007

©2017 by European Respiratory Society



Type of material




Morphological criteria:
Glandular differentiation and/or mucin — ADC
Intercellular bridges and/or keratinization — SCC

Small | | L

Samples: eEstablished morphological criteria absent —do IHC:
NSCC TTF1+ — NSCC, favor ADC

Subtyping p40+ — NSCC, favor SCC

Inconclusive — NSCC, NOS




Terminology in
small biopsy and
cytology versus
resection
specimens for

squamous cell
carcinoma

Keratinization
Intercellular bridges
NSCLC with IHC P40 (+)

Morphology/stains Terminology for small biopsies | Terminology for resection
and cytology specimens specimens

Morphological squamous cell
patterns clearly present

Squamous cell carcinoma

Squamous cell carcinoma












- Poorly diff cancer with proliferation of small
cells with lobular architecture and peripheral

Basaloid palisading.

squamous cell
carcinoma

* The cells lack squamous morphology

* |[HC for SCC (+)




Peripheral palisading













Morphology/stains Terminology for small biopsies and Terminology for resection specimens
cytology specimens

Morphological adenocarcinoma Adenocarcinoma (patterns) ADC predominant pattern
patterns clearly present (L,A,P,S,M)
Adenocarcinoma with lepidic pattern (if ~ Minimally invasive adenocarcinoma,
. . pure, list the differential diagnosis on adenocarcinoma in situ, or an invasive
Te rm I nology I n the right and add a comment that an adenocarcinoma with a lepidic
invasive component cannot be component

Sma" biopsy excluded)

Invasive mucinous adenocarcinoma (list  Invasive mucinous adenocarcinoma
a n d Cyto I Ogy the patterns; use the term "mucinous

adenocarcinoma with lepidic pattern”if ~ Minimally invasive adenocarcinoma or
pure lepidic pattern and mention the adenocarcinoma in situ, mucinous type
differential diagnosis listed on the right)

Versus resection
SpeCi menS for Adenocarcinoma with colloid features Colloid adenocarcinoma
adenoca rCi noma Adenocarcinoma with fetal features Fetal adenocarcinoma

Adenocarcinoma with enteric features Enteric adenocarcinoma













Invasive Adenocarcinoma
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Adenocarcinoma with lepidic pattern (if pure, list the differential diagnosis on the right and add a comment
that an invasive component cannot be excluded)
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Resection
specimens
Invasive mucinous
adenocarcinoma

Minimally invasive
adenocarcinoma or
adenocarcinoma

In situ, mucinous

type




Small biopsies

Invasive mucinous
adenocarcinoma (list
the patterns; use the
term "mucinous
adenocarcinoma
with lepidic pattern”
if pure lepidic pattern
and mention the
differential
diagnosis)




Small biopsies

Adenocarcinoma
with colloid features

Specimens

Colloid
adenocarcinoma




Small biopsies

Adenocarcinoma
with fetal
features

Specimens

]
adenocarcinoma




Morphology/stains Terminology for small biopsies and Terminology for resection specimens
cytology specimens

Morphological squamous cell patterns ~ Non-small cell carcinoma, favour Squamous cell carcinoma (non-
not present, but supported by stains squamous cell carcinoma keratinizing pattern may be a component
(i.e. p4o+) of the tumour)

Terminology In
small biopsy
and cytology

Versus resection
specimens for
Non-small cell
cancer







Terminology In
small biopsy
and cytology

Versus resection
specimens for
Non-small cell
cancer

Morphology/stains Terminology for small biopsies and Terminology for resection specimens
cytology specimens

Morphological adenocarcinoma
patterns not present, but supported by
special stains (i.e. TTF1+)

Non-small cell carcinoma, favour
adenocarcinoma

Adenocarcinoma (solid pattern may be
just one component of the tumour)




Terminology In
small biopsy
and cytology

Versus resection
specimens for
Non-small cell
cancer

Morphology/stains Terminology for small biopsies and Terminology for resection specimens
cytology specimens

No clear adenocarcinoma, squamous,
or neuroendocrine morphology or
staining pattern

Non-small cell carcinoma NOS

Large cell carcinoma




Terminology for small biopsies and | Terminology for resection
cytology specimens specimens

Terminology in Smllcel carcinoma Sl cel carcinoma
small biopsy and

cytology versus

resection

specimens for

Small cell

carcinoma

Scant cytoplasm

Poorly defined cell borders
Finely dispersed granular nuclear
chromatin

Absent or inconspicuous nucleoli
Combined SCLC







Chromogranin







Terminology for small biopsies and | Terminology for resection
cytology specimens specimens

Te rm i n0|ogy in Large cell neuroendocrine carcinoma  Non-small cell carcinoma with
: neuroendocrine morphology and
small biopsy and

positive neuroendocrine markers,
possible large cell neuroendocrine

cytology versus carcinom
resection

specimens for

Large cell

neuroendocrine
carcinoma

NE morphology (rosettes,
peripheral palisading)

IHC NE markers

Highly related to smoking
Location: Peripheral, upper
lobes 80%, Central 20%







Terminology in
small biopsy and
cytology versus

resection
specimens for
Adenosquamous
carcinoma

Terminology for small biopsies and cytology
specimens

Morphological squamous cell and
adenocarcinoma patterns both present: non-
small cell carcinoma NOS

Comment that adenocarcinoma and squamous
components are present, and that this could
represent adenosquamous carcinoma

Terminology for resection specimens

Adenosquamous carcinoma (if both components
> 10%)




Terminology
iIn small
biopsy and
cytology

versus
resection
specimens for
Pleomorphic
carcinoma

Terminology for small biopsies and cytology specimens Terminology for resection specimens

Non-small cell carcinoma with spindle cell and/or giant cell Pleomorphic, spindle cell, and/or giant cell carcinoma
carcinoma

Mention if adenocarcinoma or squamous carcinoma is present.

Comment that this could represent a pleomorphic carcinoma;

however, that diagnosis requires a resection specimen.

Poorly diff NSCC that contains at least
10% spindle / giant cells or carcinoma that
contains only spindle or giant cells
Tobacco smokers
Account for a small percentage of primary lung neoplasms
Large peripheral mass (usually upper lobe)
Aggressive tumours. The small bowel is one of the sites that
pleomorphic carcinomas tend to metastasize
Macroscopy:
Well circumscribed, grey/tan masses
Central or peripheral tumours
>5Cm
Necrosis and cavitation



Microscopic features

* Pleomorphic carcinoma shows malignant
spindle cells or giant cells > 10%.

* Squamous cell carcinoma (SCC)
« Adenocarcinoma (ADC)
* Large cell carcinoma (LCC)

* In small biopsy sarcomatoid elements
may be described, but definitive diagnosis
iIs NOT POSSIBLE

* Predominant sarcomatoid pattern
* Predominant epithelial cell type



Spindle cell
carcinoma
consists

almost entirely
of malignant
spindle cells







Spindle cell carcinoma

The carcinoma cells are strongly positive

for Vimentin.

The carcinoma cells are strongly positive

for CKAE1/3.
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The Ki-67 labeling of tumor cells is very
high (90%).
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Terada et al. Respiratory Medicine CME, Volume 3, Issue 4, 2010, 241-245



Giant carcinoma
cells show
eosinophilic-
granular cytoplasm,
large

multinucleated
nuclei and vesicular
chromatin with
prominent nucleoli.




Giant cell carcinoma
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Are biopsies the same as surgical samples ?




g

[=]

&

L
~

TEeesaee s e

ROC AUC
(=]
3

o

o

[
L

o
:

p63 pB3 pB3 pB3 pB3 pB3  pé3
TTF1 TTF1 TTF1 TTF1 TTF1 TTF1 TTF1 TTF1
CKS/6 CKS/6 CKS5M8 CKSM CKS® CKSE CKSS

CK? CK7 CK? CKI CK7 CK7

MNapsin Napsin Napsin Napsin Napsin
Muci  Muci  Muci  Muci
NTRK2 NTRK2 NTRK2
34FE12 J4BE12
NTRK1

200 AD & 225 SQCon TMA
9 markers (TTF1, CK7, napsin, mucin
SCC: p63, CK5/6, 34BE12, NTRK1 & NTRK2)

Qdds ratio for SCC
0.1 05 1 2 4 8 16
L 1 L1 1 1 | I .
CK7 T ——
095 0495

TTF1 Cr—— :
i

Mucicarmine Cr—— )
i
CK5/6 L —— )
"
Napsin A :*:r,
p63 ' T ——



....2015

...recommended one

marker for squamous

(P40), one marker for
adenocarcinoma (TTF1)




TTF1and
Napsin: first of

all the right
clone

* TTF-1 works well for lung

adenocarcinoma and NE tumors
with clone 8G7G3/1 (dilution >
1:500-1000)

* SPT24, A22-A clones are less

specific

* MoAb to napsin-Ais more

specific than polyclonal
antiserum

TTF1: 8G7G3/1




P63 may be positive in 20-30% of adenocarcinomas

TTF-1: adeno




A predictive marker is a

particular protein or gene that indicates
sensitivity or resistance to a

specific therapy

Prognostic markers are biomarkers used
to measure the progress of a disease in the
patient sample




Therapeutics and Clinical Risk Management 2017:13 223—236

EXTRACELLULAR

EGF, cetuximab,

| panitumumab,

| matuzumab VEGF,
bevacizumab

EGFY VEGF LIGANDS — = .
1

CYTOPLASM
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Eur Respir Rev 2017;26:170007



Genetic alterations in NSCLC and respective targeted therapies




Genetic alterations in NSCLC and respective targeted therapies




Genetic alterations in NSCLC and respective targeted therapies




Non-small cell
carcinoma

(NSCLC)
algorithm for

classification,
immunohistoc
hemistry, and
biomarker
testing.

- Journal of the American Society of Cytopathology

* Volume q, Issue 5, September—October 2020, Pages 332-345




EGFR Mutations in NSCLC.

Seen primarily in

with peripheral /well
to moderately differentiated

adenocarcinoma with prominent

EGFR are
tied to clinical responsiveness to TKis.

Poor response tied to poorly
differentiated, TTFI negative tumors; K-
ras mutations; progression of EGFR
mutations.



SNV in exon 21 of EGFR (c.2573 T>G)
encoding a substitution of leucine to
arginine at codon 858 (L858R).

Combined insertion/deletion (indel) in exon 19
of EGFR confer sensitivity to EGFR TKIs. Red, a
nucleotide or amino acid that has been altered
in the mutant form.



“liquid biopsy”

Applications of liquid biopsy

* Early detection

* Assessment of molecular
heterogeneity of overall disease

Monitoring of tumor dynamics

Evaluation of early treatment
response

Monitoring of minimal residual
disease

Assessement of evolution of
therapy resistance in real time

J Clin Oncol 2014; 32:579-586

the half-life of cfDNA in the circulation as
between 16 minutes and 2.5 hours






\4 \ 4 v \4 v

IHC FISH RT-PCR NGS Digital RNA
DsgF3 Break apart ALK gene RNA-fusion Counting
rabbit mAb probe fusions transcript
Ventana, Roche Abott Molecular detection kit lon Torrent Nanostring




appendix

Liver metastasis
of an ALK-
positive
adenocarcinoma

ganglion cells

O\

N/

nerves







ROSa1 translocation in NSCLC

* The official name of this gene is “c-ros oncogene 1,
receptor tyrosine kinase.”
ROSz1 is the gene's official symbol.

* ROSzisareceptor tyrosine kinase of the insulin
receptor family.

* Orphan receptor tyrosine kinase (RTK) that plays a
role in epithelial cell differentiation and regionalization
of the proximal epididymal epithelium.

* Chromosomal rearrangements involving the ROS1
gene were originally described in glioblastomas, where
ROS1 (chromosome 6q22) is fused to the FIG gene
(chromosome 622 immediately adjacent to ROS1)

* identified in 1—2% of unselected patients with NSCLCs



ROS1 FISH with break apart probe

ROS1 IHC
(D4D6 rmADb, Cell Signaling)

confirmation by

FISH

Expert Consensus Opinion.—ROS1 IHC may be used as a screening test in advanced-stage lung
adenocarcinoma patients; however, positive ROS1 IHC results should be confirmed by a molecular
or cytogenetic method.




ROS1 IHC







Intratumovural PD-L1

expression "\

RE REVIEWS | CANCER
LUME 16 | MAY 2016 | 277

Block PD1 or PDL1
Immune damage to tumour



PD-L1 Biomarker for

Immunotherapy
e PD-L1 Positive (predictive of response)
Yo 5% 10% 50% cell positive

Gandhi L, et al. AACR 2014. Abstract CT105.



https://doi.org/10.1016/j.anndiagpath.2021.151701









NCCN Guidelines Version 4,2021, Kohno T et al, Transl Lung Cancer Res. 2015 Apr; 4(2): 156-164.

Sensitizing EGFR Mutations
ALK Rearrangement

ROS1 Rearrangement
BRAF V600E Point Mutation
RET Rearrangements

NTRK Gene Fusions

MET Exon 14 Skipping
Mutations

PD-La Expression*

KRAS Mutations
MET Amplifications
ERBB2 (HER2) Alterations



3%

3-7%

1-2%
<1%

Garrido P et al. Clin Transl Oncol. 2020 Jul;22(7):989-1003; Timar J. Cancer Metastasis Rev (2020) 39:1029-1038



TAKE HOME
MESSAGE

“Evaluation of tissue by a pathologist and molecular testing remains the
gold standard”

“We have a lot to learn about what liquid biopsy tells us, and for that
reason, we should not lose sight of the fact that tissue testing is the basis
for nearly all of what we know about targeted therapy.”

Clinicians should be aware of the technique used in the lab and the tissue
characteristics for the requested parameters.

Pathologists should:

Obtain an informative request form

Preserve precious tissue for molecular marker analyses(in situ or not)/immune
check-point inhibitors

Be a full member of the MDD team (taking active part in the diagnostic workup,
receiving feedback on treatment results)
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