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NE morphology, large cells, NSCLC,
ITIVE BIOPSY (FOB,
TBBx, Core, SLBx) NE morphology, small cells, no
nucleoli, NE IHC+, TTF-1 +/-, SCLC
POSITIVE CYTOLOGY CK+
(effusion, aspirate, washings,
brushings) Afor eere Classic Morphology:
sQccC

Histology: Lepidic, papillary, and/or

acinar
Cytolo arrangements, delicate
foamy/ vacuolated (translucent)
cytoplasm,
Fine nuclear chromatin and often
prominent nucleoli
Nuclei are often eccentrically situated

No clear ADC or
SQCC morphology:
NSCLC-NOS

Classic morphology:
ADC

ADC marker
and/or
Mucin +ve;

NSCLC, favor SQCC

SQCC marker +ve
ADC marker -ve/or
Mucin -ve

Apply ancillary panel of
One SQCC and one ADC marker

(or weak in
same cells)

NSCLC, favor ADC

+/OR Mucin

ADC marker or Mucin +ve;
as well as SQCC marker +ve
in different cells

IHC —ve and
Mucin -ve
NSCLC NOS

Molecular analysis:

NSCLC, NOS,

e.g. EGFR

\ discuss need for further

t
adenosquamous ca

If tumor tissue inadequate for molecular testing,
sampling
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ALK wild type

ALK INHIBITORS e

ALK REARRANGEMENT
DIAGNOSTIC TESTS
IHC
FISH
CISH
RT-PCR
NGS

|

= ALK FUSION PARTNERS

1%t GENERATION EML-4
Crizotinib \ KIF5B
TFG
2" GENERATION PI3K RAS - KLC1
Ceritinib STRN
Alectinib 7§ l \ ps
3 GENERATION AKT MEK - TPR
Brigatinib PTPN3
Lorlatinib 1 l &
mTOR ERK MAPK
i l’ l 1 1)
g E 5 = = r A
Growth, proliferation, tumor angiogenesis, decreased apoptosis IZN
) I
Table 2
Incidence of ALK rearrangements in NSCLC in populations from different
countries.
Country of origin N n (%) Reference
Latin-America 188 19 (10.1) (Corrales-Rodriguez et al., 2017)
Latin-America 7600 487 (6.4) (Martin et al., 2018)
Mexico 200 18 (9) (Cruz-Rico et al., 2017)
Argentina 131 8 (6.11) (Verzura et al., 2018)
Brazil 62 2(3.23) (Lopes and Bacchi, 2012)
Chile 49 3(6.12) (Fernandez-Bussy et al., 2017)
Italy 926 1(1.04) (Lee et al., 2018)
Spain 97 2 (2.06)
Germany 97 2 (2.06)
Australia 92 4 (4.35)
Japan 100 2 (2.00)
Korea 94 9 (9.57)
Taiwan 80 3(3.75)
China 1387 71 (5.12) (Tian et al., 2017)
China 1160 94 (8.10) (Hong et al., 2014)
USA 1387 49 (3.53) (Dai et al., 2012)
Australia 296 25 (8.45) (Tan et al., 2018) P g )
Korea 3767 270 (7.17) (Lee et al., 2016) }\ I ,,‘l“ /
I/
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Table 1
ALK fusion partners in NSCLC.
ALK FUSION PARTNER LOCALIZATION REARRANGEMENT BREAKPOINT
cr.2
exon 20 EML4 (Echinoderm microtubule associated protein like 4) cr.2 inv(2)(p21p23) exon 2
exon 6
exon 13
exon 14
exon 15
exon 18
exon 20
KIF5B (Kinesin family member 5B) er.10 1(2;10)(p23;p11) exon 15
exon 17
exon 24
TFG (TRK-fused gene) er.3 1(2;3)(p23;921) exon 3
exon 4
exon 5
KLC1 (Kinesin light chain 1) cr.14 1(2;14)(p23;q32) exon 9
STRN (Striatin, calmodulin binding protein) cr.2 del(2)(p22p23) exon 3
TPR (Translocated promoter region) er.l (1;2)(g31.1;p23) exon 15
HIP1 (Huntingtin Interacting Protein 1) er.7 1(2;7)(p23;q11.23) exon 21
exon 28
GCC2 (GRIP and coiled-coil domain containing 2) er.2 1(2;2)(p23;q12) exon 12
DCTN1 (Dynactin subunit 1) er.2 1(2;2)(p13;p23) exon 26
SQSTM1 (Sequestosome 1) er. 5 1(2;5)(p23;q35) exon 5
LMO? (LIM domain 7) cr. 13 1(2;13)(p23;q22) exon 15
BIRCG6 (Baculoviral IAP repeat-containing 6) cr. 2 1(2;2)(p22;p23) exon 10
PHACTRI (Phosphatase and Actin Regulator 1) cr. 6 1(2;6)(p23;p24) exon 7
exon 10 or 11 PTPN3 er.9 1(2;9)(p23;q31) exon 2
(Protein tyrosine phosphatase, non-receptor type 3) exon 3

MeToAabl gerekunu

*UrX
*FISH
*CISH
*RT-PCR
*NGS
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G. Rosas, et al
Probe

3 fALK 2p23.2

FISH

EML4 2p21

-
I-EML4~ALK

F EmML4-ALK

I-EML4-ALK

FEML4-ALK

1. Fused signals
(Red and green)
NEGATIVE

2. Split of signals
POSITIVE

3. Isolated 3’ ALK
POSITIVE (red
signal isolated)

4. Isolated 5’ ALK
NEGATIVE

(green signal

isolated)

Critical Reviews in Oncology / Hematology 136 (2019) 48-55
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Mo3uTBHaA peakuus

LnTonnasmatmnyeckoe
[paHynsapHoe
MHTeHCcMBHOE / apkoe

Bcex nnu yactn onyxonesbiX KNETOK
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HeratuBHaa peakuus

Mem6paHHoe

Cnaboi MHTEHCUBHOCTH

Hecneundwnueckoe anddysHoe okpalumeaHme

OkpalumBaHue MyUnHa

OkpalwunBaHne HopMasibHbIX KNEeTOK U CTPYKTYp (MM o-MakpodaranbHOro psaa, HepBHbIX)

HekpoTnanMpoBaHHbIE TKaHU U AETPUT

daKkTopbl, BAMAKOLWMNE HA pe3ynbTaT

What is the Pre-analytical phase?

Post- 1
Post-analytical :
phase

dukcatop

Bpems ¢ukcaunm

BpeMsa n ycnoBusa XpaHeHus cpe3os Pre- Post-analytical
pre-analytical phase
phase T | U U O RSN B i
| Analysis ﬁ Analytical |
.......................... 3 phase

The highESt f.requ_ency of i Less prone to errors

errors with high risk L phase i compared with processes

for patients performed outside the lab
Kindly reproduced with permission of Prof Mario Plebani
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Personalized Medicine and Imaging Clinical
Cancer
Research

Dichotomous ALK-IHC Is a Better Predictor for
ALK Inhibition Outcome than Traditional ALK-
FISH in Advanced Non-Small Cell Lung Cancer =

A.J.van der Wekken', R. Pelgrim?, N. 't Hart?, N. Werner?, M.F. Mastik?, L. Hendriks?,
E.H.F.M. van der Heijden®, M. Looijen-Salamon®, A.J. de Langen®, J. Staal-van den Brekel’,
S. Riemersma®, B.E.van den Borne®?, E.J.M. Speelm, A-M.C. Dingemans> T.J.N. Hiltermann’,
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Template for Reporting Results of Biomarker Testing of
Specimens From Patients With Non-Small Cell Carcinoma

of the Lung

Version: Lungbiomarker 1.3.0.2 Protocol Posting Date: June 2016 : ALKNbeygla'{i":fnohism‘:he’"is"y
+ : Positive™
+___ Equivocal®™ (explain):

" Absence of ALK protein expression in cancer cells suggests that this tumor is unlikely to harbor ALK rearrangement and to
respond to treatment with a targeted inhibitor, such as crizotinib and ceritinib.

™ ALK protein expression in cancer cells (based on platform criteria) predicts the presence of ALK rearrangement and
response to therapy with a targeted inhibitor, such as crizotinib and ceritinib.

™2 Tumors with faint cytoplasmic labeling should be designated as equivocal. This result can rarely occur both with and
without mutation.

Approximately 5% of lung adenocarcinomas have a chromosomal rearrangement involving the ALK gene, most
commonly in the form of an intrachromosomal inversion leading to the EML4-ALK fusion product associated with
ALK protein overexpression.15 Patients with this tumor type are responsive to therapy with ALK tyrosine kinase
inhibitors, such as crizotinib.'® Fluorescence in situ hybridization (FISH) using break-apart probes is currently
considered the “gold standard” for detection of ALK rearrangement, which may manifest as separation of the &'
and 3' FISH probes or as deletion of 5' probe. Although both types of alterations are associated with response to
ALK-targeted therapies, some studies suggest that 5' probe deletion can rarely represent a false positive FISH
result."'® Detection of ALK protein overexpression by IHC using the 5A4 or D5F3 clones is highly sensitive and
specific for an ALK gene rearrangement in lung adenocarcinoma,” and the FDA has approved the use of the
Ventana ALK (D5F3) CDx Assay as a companion diagnostic for crizotinib.”” According to the current guidelines,
other carefully-validated, but non-FDA approved, ALK immunohistochemistry assays may also be used to screen
for ALK rearrangement with confirmation by FISH before initiating ALK-targeted therapy.
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