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The assessment of predictive biomarkers is an
obligatory step in the diagnosis of non-small-cell
lung cancer (NSCLC)". More than half of NSCLC
are not eligible for surgical treatment and many
of them are not reachable by forceps or brush
during bronchoscopy. For these reasons, cyto-
logical samples, mainly obtained by fine-needle
aspiration cytology (FNAC) or small biopsies by
slightly larger gauges, represent most of the sam-
ples available for the assessment of predictive bio-
markers other than for preliminary accurate diag-
noses. Routinely applied algorithms for predictive
biomarkers include genetic targets or their pheno-
typic expression, tested by different procedures.
Therefore, careful management is necessary to
optimize the exiguous materials represented by
cytological samples.

Among the targetable mutations of NSCLC,
epidermal growth factor receptor (EGFR) ranges,
in Europe, around 15% and a definitive smaller
proportion of EGFR-wild NSCLC, harbours re-
arrangements of ALK or ROSI genes (1). In the
absence of any targetable mutation, NSCLC may
be treated by immunotherapy, provided that the
programmed death-ligand 1 (PD-L1) expression
has been tested on the same samples. Therefore, it
is mandatory to identify NSCLC carrying any of
these genetic alterations to enable corresponding
patients to access optimal treatments and avoid
side effects of less effective agents. It is also im-
portant to timely assess the negativity of these
tests, in most of the patients, to hasten traditional
treatments. In the meantime, researchers and in-
dustries are searching and hopefully finding new
molecular targets and potential corresponding

drugs; it is foreseeable that their number will in-
crease in a near future as well as the correspond-
ing diagnostic needs?. Therefore, pathologists will
deal more and more with small samples to satisfy
increasing requests.

Next-generation  sequencing (NGS) and
high-throughput technologies (HTT) may over-
come these limitations and difficulties provided
that enough and good quality genetic material is
available®. It has been calculated that 40 ng of good
quality DNA is enough for any genetic testing
and this quantity can be yielded by a single pass
of FNAC*?, Traditionally DNA and RNA are rou-
tinely extracted separately from tissues or smears
and multiple primer pairs are utilized to capture the
gene targets by PCR to prepare distinct DNA and
RNA libraries for separate downstream sequenc-
ing®. New technologies allow to extract and process
both nucleic acids simultaneously™®. Therefore, in a
near future, new technologies will probably over-
come the limitations and difficulties caused by
the small size of diagnostic samples but, to date,
most laboratories perform in sequential mode the
requested genetical tests including ALK and ROSI
evaluation. In fact, although different techniques
can be used to identify ALK- and ROSI-rear-
ranged NSCLC, immunohistochemistry (IHC) and
fluorescence in situ hybridization (FISH) are the
mainstays in most of the labs so far; namely ALK
and ROSI are tested by ICC and validated by FISH
on single sections. In this issue, the article by Zito
Marino et al’ have tested and validated a multiplex
ALK/ROSI FISH approach in NSCLC on a FNAC
series compared with the ALK and ROSI status
previously assessed by classic FISH test using sin-
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gle break apart probes and THC. In their study' the
dual ALK/ROSI FISH probe test results have been
fully concordant with the results of previous sin-
gle ALK and ROSI FISH tests on different slides.
Therefore, the authors have further demonstrated
that multiplex ALK/ROS1 FISH probe test can
detect simultaneously ALK- and ROSI-rearrange-
ment on a single slide sparing precious material for
other tests>'?. The first author of the study, Dr. Fed-
erica Zito Marino PhD, biologist in the Pathology
Unit of Universita degli Studi della Campania “L.
Vanvitelli”, has received an award by BIOPTICA
SPA for a recent work®, in which the authors val-
idated the multiplex FISH technique on cytologi-
cal samples, often representing the only available
biomaterial for non-small cell lung cancer patients,
opening new diagnostic perspectives in the predic-
tive pathology. The Award will be delivered during
the course “Il confine tra benigno e maligno”, to be
held in Sorrento on October 5-7 2020.

In conclusion, waiting for automated technol-
ogies that will provide multiple assessment by a
single procedure, multitargets FISH approach in
NSCLC can optimize the assessment of predictive
biomarkers, namely ALK/ROSI status, in terms
of time, costs and conferring a great help to cases
with a limited number of neoplastic cells as it may
happen with cytological samples!'.

CONFLICT OF INTERESTS:
The Authors declare that they have no conflict of
interests.

REFERENCES

1. Ettinger DS, Wood DE, Aisner DL, Akerley W, Bauman
J, Chirieac LR, D’Amico TA, DeCamp MM, Dilling TJ,
Dobelbower M, Doebele RC, Govindan R, Gubens
MA, Hennon M, Horn L, Komaki R, Lackner RP, Lanuti
M, Leal TA, Leisch LJ, Lilenbaum R, Lin J, Loo BW Jr,
Martins R, Otterson GA, Reckamp K, Riely GJ, Schild
SE, Shapiro TA, Stevenson J, Swanson SJ, Tauer K, Yang
SC, Gregory K, Hughes M. Non-small cell lung cancer,
version 5.2017, NCCN clinical practice guidelines in
oncology. J Natl Compr Canc Netw 2017; 15: 504-535.

10.

11.

. Jordan EJ, Kim HR, Arcila ME, Barron D, Chakravarty

D, Gao J, Chang MT, Ni A, Kundra R, Jonsson P, Jaya-
kumaran G, Gao SP, Johnsen HC, Hanrahan AJ, Zehir
A, Rekhtman N, Gins-berg MS, Li BT, Yu HA, Paik PK,
Drilon A, Hellmann MD, Reales DN, Benayed R, Rusch
VW, Kris MG, Chaft JE, Baselga J, Taylor BS, Schultz N,
Rudin CM, Hyman DM, Berger MF, Solit DB, Ladanyi
M, Riely GJ. Prospective comprehensive molecular cha-
racterization of lung adenocarcinomas for efficient
patient matching to approved and emerging Therapies.
Cancer Dis-cov 2017; 7: 596-609.

. Preuner S, Danzer M, Proll J, Pétschger U, Lawitschka

A, Gabriel C, Lion T. High-quality DNA from fingernails
for genetic analysis. J Mol Diagn 2014; 16: 459-466.

. Peluso AL, leni A, Mignogna C, Zeppa P. Lymph node

fine-needle cytology: beyond flow cy-tometry. Acta
Cytol 2016; 60: 372-384.

. Zeppa P, Varone V, Cozzolino |, Salvatore D, Vetrani A,

Palombini L. Fine needle cytology and flow cytometry
of ectopic cervical thymoma. Acta Cytol 2010; 54 (5
Suppl): 998-1002.

. Velizheva NP, Rechsteiner MP, Wong CE, Zhong Q,

Rossle M, Bode B, Moch H, Soltermann A, Wild PJ,
Tischler V. Cytology smears as excellent starting mate-
rial for next-generation se-quencing-based molecular
testing of patients with adenocarcinoma of the lung.
Cancer Cytopathol 2017; 125: 30-40.

. Yamamoto G, Kikuchi M, Kobayashi S, Arai Y, Fujiyo-

shi K, Wakatsuki T, Kakuta M, Yamane Y, lijima
Y, Mizutani H, Nakajima Y, Sudo J, Kinoshita H,
Kurimoto F, Akiyama H, Uramoto H, Sakai H, Akagi
Y, Akagi K. Routine genetic testing of lung cancer
specimens derived from surgery, bronchoscopy and
fluid aspiration by next generation sequencing. Int J
Oncol 2017; 50: 1579-1589.

. Koitzsch U, Heydt C, Attig H, Immerschitt I, Merkel-

bach-Bruse S, Fammartino A, Buttner RH, Kong YV,
Odenthal M. Use of the GeneReader NGS System in
a clinical pathology laboratory: a comparative study. J
Clin Pathol 2017; 70: 725-728.

. Zito Marino F, Rossi G, Cozzolino |, Montella M, Micheli

M, Bogina G, Munari E, Brunelli M, Franco R. Multiplex
fluorescence in situ hybridisation to detect anaplastic
lymphoma kinase and ROS proto-oncogene 1 receptor
tyrosine kinase rearrangements in lung cancer cytolo-
gical sam-ples. J Clin Pathol 2020; 73: 96-101.

Pisapia P, Lozano MD, Vigliar E, Bellevicine C, Pepe F,
Malapelle U, Troncone G. ALK and ROS1 testing on
lung cancer cytologic samples: perspectives. Cancer
Cytopathol 2017; 125: 817-830.

Cozzolino |, Zeppa R, Zeppa P. Lymph nodal Merkel cell
carcinoma: primary tumor or metastasis from unknown
primary site? J Cutan Pathol 2011; 38: 836-837.



