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Figure 1. Known genetic alterations in lung cancer. (A) Adenocarcinoma and (B) squamous cell carcinoma.




= EGFR T790M
= TP53 (Li-Fraumeni)

Revisiting multiple erroneous genetic
testing results and clinical
misinterpretations in a patient with Li-
Fraumeni syndrome: lessons for
translational medicine
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March: left lung upper
lobectomy (lung tumor #1)

April: right mastectomy (breast
tumor #1); biopsy for
contralateral breast lump
May-November: neocadjuvant
therapy

November: left mastectomy
(breast tumor #2)

April - October: new lump in the
left lung (lung tumor #2)

December: left lung lower
lobectomy (lung tumor #2)

May: new lumps in the lung
August: pembrolizumab

monotherapy

January: pembrolizumab +
pemetrexed + cisplatin

March: EGFR and ALK tested negative
for lung tumor #1 (local pathology
laboratory)

November: NGS for 59 hereditary
cancer genes revealed germ-line
MSHG6 £.2633T>C (p.V878A) (regional
genetic service)

June: germ-line M5SH6E ¢.2633T>C
(p.VB78A) confirmed (cancer center)
July: germ-line TP53¢.322_327del
(p.G108_F109del) mutation detected
(clinical genetic center)

May: breast tumor #1 and lung tumor
#2 showed loss of MSHE expression
(IHC); no actionable mutations in EGFR,
ALK, ROS51 found in the lung tumor #2
(local pathology laboratory)

January: Foundation Medicine
genomic profiling for lung tumor #2
revealed combination of EGFR (G7195
and L833V) and TP53c.322_327del
(p.G108_F109del) mutations
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May 2020: consideration of clinical
data; DNA and IHC confirmatory tests;
pedigree analysis: Li-Fraumeni
syndrome diagnosis
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MyTaUMOHHbIe TeCTbl ANA ANArHOCTUKM 3HAYMMbIX MyTaLUUI Npu
HENJOCKOKJETOYHOM paKe NErkoro

 EGFR-M+ (Bce 3Haunmble myTaumu): 20% (y aznatoB: 50-70%)
* TpaHcnokauma ALK: 5%

e TpaHcnokauma ROS: 1.5-2%

* Mytaumna BRAF: 1.5-2%

* TpaHcnoKauma NTRK1/2/3:0.5%

* TpaHcnokauma RET: 1.5-2%

e AKtuBauma HER2: 1.5-2%

* AktuBauma MET: 2%

* MyTtauuun KRAS: 30%

e EGFRT790M (npuobpeTéHHan pe3ncTeHTHOCTb K MHTMbuTtopam EGFR)
* JKcnpeccua PD-L1
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Dabrafenib plus trametinib in patients with previously
untreated BRAF***-mutant metastatic non-small-cell lung
cancer: an open-label, phase 2 trial

David Planchard Egbert F Smit, Harry ] M Groen, Julien Mazieres, Benjamin Besse, Asl’aug Helland, Vanessa Giannone, Anthony M DAméior,
Pingkuan Zhang, Bijoyesh Mookerjee, Bruce E Johnson

10+

: ﬂuu _ _
=104

204

T -

Masirmum reduction from baseline measurement (%)

-40— N | -
50 o
-60- —
70+ B

Best confirmed response — L
800 O Complete response —

[ Partial response —
g0 [ Stable disease

[ Progressive disease
[ Mot evaluable

-100

ALK n ROS1

= ALK: crizotinib, ceritinib, alectinib, brigatinib, lorlatinib
= ROS1: crizotinib, entrectinib, lorlatinib

= becnpeueneHTHble pe3ynbTaThl (€.9., NPOAO/IKUTENBHOCTb XU3HN Npn ALK+
HMPJ1: 89.6 mec. [Duruisseaux et al., 2017])
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Alexander, M., Kim, S.Y. & Cheng, H. Update 2020: Management of Non-Small Cell Lung Cancer. Lung 198, 897-907 (2020)
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Efficacy of lorlatinib in lung carcinomas carrying distinet ALK translocation variants:
The results of a single-center study
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Crizotinib in ROS1-Rearranged Non—Small-Cell
Lung Cancer
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Efficacy of Selpercatinib in RET Fusion—Positive

Non-Small-Cell Lung Cancer
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MyTtaunumn MET

* MHorokpatHoe yBenunyeHne ctabunbHocTn benka MET
* 2.5% apgeHokapunHOM NErkoro
» 7-8% y naumeHTtoB ctapwe 70 net

Comparative analysis of expression of mutant and wild-tvpe alleles 15 essential for
reliable PCR-based detecuon of MU cxon 14 skipping
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Comparative analysis of expression of mutant and wild-type alleles 1s essential for
reliable PCR-based detection of MU cxon 14 skipping
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Fig. 1. Real-time PCR-based methods developed for MET exon 14A testing. Method A design supports multiplex amplification of the wild-type and mutant MET alleles in the
same PCR tube and uses two differentially-labeled TagMan probes. Method B was developed for precise quantitation of mutant/wild-type allele ratio; in order to exclude potential
biases associated with the concurrent amplification of two alleles in the same PCR reaction, exon 14 skipping and normal MET sequences are amplified in two separate PCR tubes.

Capmatinib in MET Exon 14-Mutated or
MET-Amplified Non—-Small-Cell Lung Cancer
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The clinical KRAS(G12C) inhibitor AMG 510
drives anti-tumourimmunity
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Jkecnpeccua PD-L1

He saBnseTcsa arHOCTUYECKMM MapKepoMm
% OKpalleHHbIX onyxoneBbiX (U KUMMYHHbIX>») KNeToK (6e3 y4éTa NHTEHCMBHOCTN)
HepnoctatouHas MexnabopaTopHas BOCNpPOM3BOANMOCTb

HeT 3HAaUMMOCTM ANA Onyxosen ¢ «agpanBepHbIMU» MyTauUSAMM U HU3KON MYTALMUOHHOMN
Harpy3koun (pak nérkoro: EGFR, ALK, ROS1)

CTaTUCTUYECKM 3HAUMMAsA NPEANKTUBHASA 3HAYMMOCTb A1 OTAE/bHbIX Pa3HOBUAHOCTEWN
oOnyxoJiei u onpeaenéHHbIX CXeM Tepanmu

HeT npeANKTUBHOMN 3HAYNMMOCTU A5 OTAENbHbIX Pa3HOBUAHOCTEN OMyX0onen um
onpenenéHHbIX CXeM Tepanuu

HeT noHMMaHusa BMONOrMyeckmnx MexaHM3MoB, Ha KOTOPbIX OCHOBbIBAKOTCA pa3Hble
Kputepmumn otbopa NnaunMeHTOB U CUCTEMbI OLEeHKN pe3ynbTaTtoB UIMX




Nivolumab versus Docetaxel in Advanced
Nonsquamous Non-Small-Cell Lung Cancer

H. Borghaei, L. Paz-Ares, L. Horn, D.R. Spigel, M. Steins, N.E. Ready, L.Q. Chow,
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Fpadpuk koadppuumneHToB pucka(KP) no obuieit BbDKMBAaE@MOCTU U BbI)KMBAaeMOCTH 6e3
nporpeccupoBaHusi B 3aBUCMMOCTU OT UCXOAHOM akcnpeccun PD-L1

YpoBeHb 3kcnpeccun Husonymab AoueTakcen paHHbIN
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n KP(95%[WN) BeNnnunHa P

Bbicokas PD-L1 skcnpeccusi
Hu3skas/oTcyTtctBune PD-L1
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OB

PD-L1 skcnpeccus
HEZ0CTYNHa ANs OLEHKN

>1% 0.59 (0.43, 0.82)
<1% 0.90 (0.66, 1.24)

>5% 0.43 (0.30, 0.63)
<5% 1.01 (0.77, 1.34)

>10% 0.40 (0.26, 0.59)
<10% 1.00 (0.76, 1.31)

HefoCTYNHO K KONMUYECTBEHHOM OLeHKe
MCXOAHO 0.91 (0.61, 1.35)

BbIN
>1% 0.70 (0.53, 0.94)

<1% 1.19 (0.88, 1.61)

>5% 0.54 (0.39, 0.76)
<5% 1.31 (1.01, 1.71)

>10% 0.52 (0.37, 0.75)
<10% 1.24 (0.96, 1.61)

HefoCTynHO K KONMYECTBEHHOM oLeHKe
MCX0AHO 1.06 (0.73, 1.56)
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Squamous-Cell Non-Small-Cell Lung Cancer
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|

O6uan BbXKMBAaeMOCTb

=1% 63 56
<1% 54 52
=5% 42 39
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Pembrolizumab plus Chemotherapy
in Metastatic Non—-Small-Cell Lung Cancer

L. Gandhi, D. Rodriguez-Abreu, ¢
M. Domine, P. Cli
N. Peled, F. G
B. Rubio-Viq ve
J. Yang, H opoulos, M.C. Pieta
for the KEYNOTE-189 Inv

B Subgroup Analysis of Overall Survival
No. of Events/
Subgroup No. of Patients Hazard Ratio for Death (95% Cl)

Overall 235/616 —— 0.49 (0.38-0.64)
Age
<65 yr 133/312 0.43 (0.31-0.61)
=65 yr 102/304 0.64 (0.43-0.95)
Sex
Male 143 /363 0.70 (0.50-0.99)
Female 92/253 0.29 (0.19-0.44)

ECOG performance-status score
0 74/266 0.44 (0.28-0.71)

1 159/346 0.53 (0.39-0.73)
Smoking status
Current or former 211/543 0.54 (0.41-0.71)
Never 2473 0.23 (0.10-0.54)

Brain metastases at baseline
Yes 51/108 0.36 (0.20-0.62)

No 184/508 0.53 (0.39-0.71)
PD-L1 tumor proportion score
<1% 84/190 0.59 (0.38-0.92)
=1% 135/388 0.47 (0.34-0.66)
1-49% 65/186 0.55 (0.34-0.90)
=50% 70/202 0.42 (0.26-0.68)
Platinum-based drug
Carboplatin 176/445 0.52 (0.39-0.71)
Cisplatin 59/171 0.41 (0.24-0.69)

1.0

Pembrolizumab Combination Placebo Combination
Better Better

Immune-Related Gene Expression Profiling
After PD-1 Blockade in Non-5mall Cell Lung
Carcinoma, Head and Neck Squamous Cell
Carcinoma, and Melanoma
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Meta-analysis of tumor-
and T cell-intrinsic mechanisms
of sensitization to checkpoint inhibition

Kevin Litchfield, ' James L. Reading,**'* Clare Puttick,’'* Krupa Thakkar,'* Chris Abbosh,® Robert Bentham,*
Thomas B.K. Watkins,' Rachel Rosenthal,’ Dhruva Biswas,' Andrew Rowan,’ Emilia Lim,' Maise Al Bakir,’

Virginia Turati,” José Afonso Guerra-Assuncao,® Lucia Conde,® Andrew J.S. Furness,® Sunil Kumar Saini,”

Sine R. Hadrup,” Javier Herrero,” Se-Hoon Lee,® “ Peter Van Loo,'? Tarig Enver,* James Larkin,® Matthew D. Hellmann, ™’
Samra Turajlic,®'? Sergio A. Quezada, PhD,**" Nicholas McGranahan,®>" and Charles Swanton' =14

HLA divergence p=n.s. p=n.s.
HLA max het, p=n.s, p=n.s.
HLA B44 supertype p=n.s, p=n.s.
HLA B62 supertype p=n.s. p=n.s.

HLA B1501 p=n.s. pP=n.s.
Sex p=1.9x10~ p=1.9x10%

CD8A p=1.0x10 p=1.0x10*
T inflam, GEP p=2.5x10 p=2.5x10*
CXCL9 p=1.3x10"  p=1.3x10"
CD274 p=3.0x10 p=3.0x10~

AT A® 9O

Odds Ratio (95% Cl)

Mutational landscape determines
sensitivity to PD-1 blockade in
non-small cell lung cancer

Naiyer A. Rizvi,"**t Matthew D. Hellmann,"** Aleys=d=e Cuxdon L2

Vladimir Makarov,” Jonathan J. Havel,” William L G
Teresa S. Ho,® Martin L. Miller,” Natasha Rekhtma
Fawzia Ibrahim,' Cameron Bruggeman,® Billel Gas
Yuka Maeda,'® Chris Sander,” Edward B. Garon," ]

Jedd D. Wolchok,"*'° Ton N. Schumacher,* Timoth - ngh nonsynonymOUS burden
~ Low nonsynonymous burden

All Tumors
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Percent progression-free
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12
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Smoking History as a Potential Predictor of Immune Checkpoint
Inhibitor Efficacy in Metastatic Non-Small Cell Lung Cancer

Xinan Wang (), MS,"? Biagio Ricciuti, MD,* Joao V. Alessi, MD,? Tom Nguyen, BS,* Mark M. Awad, MD, PhD,?

Xihong Lin (®), PhD,* Bruce E. Johnson, MD,? David C. Christiani, MD, MPH, MS***
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MyTaUMOHHbIe TeCTbl ANA ANArHOCTUKM 3HAYMMbIX MyTaLUUI Npu

paKe /Ierkoro

 EGFR-M+ (Bce 3Haunmble myTaumm): 20%
* TpaHcnokauma ALK: 5%

e TpaHcnokauua ROS: 1.5-2%

* Mytaumna BRAF: 1.5-2%

e TpaHcnoKkauma NTRK1/2/3:0.5%

* TpaHcnokauma RET: 1.5-2%
 AKTmMBauma HER2: 1.5-2%

* AktTuBauma MET: 2.5%

* MyTtaumm KRAS: 30%

e EGFRT790M (npnobpeTéHHana pe3ncTeHTHOCTb K
NHrnbmutopam EGFR)

* JKcnpeccua PD-L1

26
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B peanbHOM KANHMYECKOW NPaKTMKe BbINOJIHAETCA nLWb HebonbLuan
4YaCTb TECTOB AJ1A paKa JIErkoro

* EGFR-M+
* TpaHcnoKauua ALK

TpaHcnokauua ROS1

MyTauua BRAF

TpaHcnokauma NTRK1/2/3

TpaHcnokauua RET

AKktuBauyma HER2

AKkTuBauma MET

MyTaunm KRAS

EGFR T790M (npnobpeTéHHas pe3ancTeHTHOCTb K MHrmbutopam EGFR)

* JKcnpeccua PD-L1

27

MUP-TecT Ha HecbanaHCUMpPOBaHHYIO 3Kcnpeccuto 5’ /3’ -KoHueBbIX
nocneaosatenbHocten ALK, ROS1, NTRK1/2/3 cnocobeH BbiaBAATb
BCe BMAbI TPaHcAoKauum (= FISH) WTALK

(3’ portion/ 5°portion fold - 0.81)

Akt gaan

=
ALK 3 pOmion =

v | ALK 5'portion

3’ (kinase) | ‘- = J—

o

partner | 3’ (kinase)
|

=)

N = | e Norm
)

&=

[EML4-ALK translocation >
(3" portion/ 5'portion fold - 103.9)

Cwrime = | partner | 3" (Kinase) ]

1 e patn
o0 3 |
. wm% |:> °
") o Translocation
-} | partner | 3’ (kinase)
o -.,.,. ...... : .m,...,.pr.‘.' : |
0 10 2 cmn © = 28

b . Wang R et al. Clin Cancer Res. 2012;18(17):4725-32
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M|/||<po,£|,|/|cce KUNA OrnyxosrieBbiX KITETOK

e )

Microscope Slide

Paraffin Block

Bbigenenne HK

MyTtauua YacroTta JocTtynHoOCTb Nnpenapartos

EGFR-M+ 20% 4 nekapCTBEHHbIX NpenapaTta

TpaHcnokauma ALK 5% ~5 MHIIMBUTOPOB (3aperncTpnpoBaHbl UK B
paclMpeHHOM gocTyne)

TpaHcnokauua ROS1 1.5-2% 1 nHrMbuTop

o | Mytauuna BRAF 1.5-2% 3apeructpupoBaHa 1 KombuHauua npenapaTos 2-3

f
e

MyTauma MET 2.5% PacwmnpeHHbIN gocTyn
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Contents lists available at ScienceDirect

Critical Reviews in Oncology / Hematology

SEVIER

journal homepage: www.elsevier.comflocate/critrevonc

European School of Oncology — Review

Molecular testing and targeted therapy for non-small cell lung cancer:
Curent status and perspectives

Evgeny N. Imyanitov>>%*, Aglaya G. Ivevleva™", Evgeny V. Levchenko *°

Non-small cell lung cancer

v

Non-squamous LC or squamous LCin young

patients and/or non-smokers and/or
females

Squamous LC

Availability of NGS with an acceptable
turn-around time (< 10-14 days)

Yes No
v v X
YD1 NG Gene-spec:]ﬁc teslts fo:]consideration of
' the 1%-line therapy:
Targeted NGStfc:‘r all actionable EGFR, BRAF (PCR)
P"[;L_lLi (lfr?é) ALK, ROS1, RET (IHC/FISH or PCR)
MET (PCR)
PD-L1(IHC)

No actionable alterations

v

KRAS, HER2, NTRK1/2/3 etc. (gene-
specific tests and/or NGS for all
actionable mutations)
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