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PRECISION MEDICINE NCCN B Non-Small Cell Lung Cancer Table of Conients
IN CANCER TREATMENT SEMNSITIZING EGFR MUTATION POSITIVERD SUBSEQUENT THERAPY ™M

» Consider definitive local therapy (eg,

’ E y) ! ! Prograssion, ses Subsequant
+  — ses Subsegquent
Asymptomatic: = |* Osimertinib™ (if TT90M+) (category 1 Therapy IHE;:L =20}

» Continue erlotinib or afatinib or gefitinib _,. Progression, ses therapy=s™ for
or dacomitinib multiple lesions, noted below

+ Consider definitive local therapy (eg,

20156), RS D AR i I

or

"EEET (PreC|S|on Medicine) " B ABEEIKAIR AT, I i T

« Sae NCCN Guidalines for CNS Cancers

Discovering unique therapies that treat an individual's cancer based on the
specific genetic abnormalities of that person's tumor.

Symptomatic * Consider definitive local therapy (eg,
SABR or surgery)
* Continue erlotinib or afatinib or gefitinib __ Progression, see tharapyss M far
Isolated _| or dacomitinib multiple lesions, noted below
lesion ar
+ Sea subsequent therapy for multiple
Systemic lesions, noted balow
Osimertinib™ |(cate 1), See Subseguent
TT90M+——=
Therapy (NSCL-20)
Multiple (if not previously given
lesions See Initial systemic therapy optionssst
TTI0M- —*‘ adnnﬂimmmﬂuﬁﬂﬁ ar
Squamous Cell Carcinoma (NSCL-29)

=W []

“’Fur p-arfurmanca atatua 0.

“Heware of flare phenomenon in subset of patients who discontinue EGFR TKI. If disease flare occurs, restart EGFR TEIL

PFPlasma-based testing should be considered at progression on EGFR THls for the TT90M mutation. ¥ plasma-based testing is negative, tissue-based testing with rebiopsy

material is strongly recommended. Practitioners may want to consider scheduling the biopsy concurrently with plasma testing referral.

v A%Consider osimertinib (regardless of T790M stabus) or pulse erkotinib for progressive leptomeningeal disease.
v "in tha randomized phase Il tral of dacomitinib, patients with brain metastases were not eligible for enrollment. In the setting of brain metastases, consider othar options.
v ==ffatinib + cetuximab may be considered in patients with disease progression on EGFR THI therapy.

UThe data in the second-line setting suggest that PD-1/PD-L1 inhibitor monotherapy is less effective, imespective of PD-L1 expression, in EGFR+MALK+ NSCLC.

Mote: Al recommendations are cabegory 24 unless othersdise indicated.
Clinizal Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Histology-Based Subtyping
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CLINICAL PRESENTATION HISTOLOGIC TESTING?
ISR SUBTYPE iow |
HINSTIH A
» EGFRZEZZHE(12E)
- BRE )
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EEHGEN
* PD-L &I
Metastatic
g&ﬁ;&mﬁﬁ * MIEEE Wity |
» Integrate palliative 4 %g%@g ggﬁ?ﬁﬁ
C (See NCCN = [
gaurif:lelin; for i, EREEGFRER
Palliative Care) Squamous cell TRETFOALKHE IR
—EHmEas carcinoma I s ZHROS S
L > SRR FoT 53
HIFABHE—EHg
«» PD-L1 testingkk
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Table of Contents
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EGFR 7275 See First-Line
W BBRER Therapy (NSCL-18
ALK B See First-Line

~ " Therapy (NSCL-20
ROS1 [BME Therapy (NSCL-22
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See First-Line
EGFR, ALK, ROS1 ‘_‘” Therapy (NSCL-23

FEM A
‘ EGFR, ALK, ROST, See First-Line

PD-L1 pai sk 540 Therapy (NSCL-24)
EGFREUHZ2ZEH .. SeeFirst-Line
M BRRR Therapy (NSCL-18

See First-Line
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Wt .« RIEDHT.
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SENSITIZING EGFR MUTATION POSITIVESY9 SUBSEQUENT THERAPY™MM,

» Consider local therapy

« Osimertinib™ (if T790M+)—
(category 1)
or

* Continue erlotinib or
afatinib or gefitinib

Asymptomatic >

» Consider local therapy
» Osimertinib™" (if T790M+)—

Prog.re.ssion on T790M (category 1)
arlot_ln!b. afatinib, testingPP or L
g fitinin00 + Continue erlotinib or

afatinib or gefitinib
» See NCCN Guidelines for
CNS Cancers

BERERARATT, TE
IR
\

Systemic

« Consider local therapy

» Continue erlotinib or afatini
or gefitinib

lesion or

» See subsequent therapy foi
multiple lesions, noted belc

Osimer
TT90M+— (if not |

Multiple
lesions
See Ini
T790M- ——| Adeno

hhSee Principles of Molecular and Biomarker Analysis (NSCL-G). Squam
mmSee Targeted Therapy for Advanced or Metastatic Disease (NSCL-1).

MNFor performance status 0-4.

9Beware of flare phenomenon in a subset of patients who discontinue EGFR TKI. If disease flare occurs, restart EGFR
PPIf tissue biopsy is not feasible, plasma biopsy should be considered. Consider reflex to tissue-based testing, if plasma
99Consider osimertinib (regardless of T790M status) or pulse erlotinib for progressive leptomeningeal disease.

"For rapid radiologic progression or threatened organ function, alternate therapy should be instituted.

SSAfatinib + cetuximab may be considered in patients with disease progression on EGFR TKI therapy.

UThe data in the second-line setting suggest that immunotherapy is less effective, irrespective of PD-L1 expression, in tu

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical tria
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Blele g Cancer Non-Small Cell Lung Cancer Discussion

MNetwork®

SUBSEQUENT THERAPY™™

+ Consider definitive local therapy (eg,
SABR or surgnry] for limited lesions

SENSITIZING EGFR MUTATION POSITIVEND

see Subsequent
Asymptomatic |+ Osimertinib™ (if T790M+) (category 1)— Fro97ession, Ses Subsequent
or

» Continue erlotinib or afatinib or gefitinib _,. F‘l'ﬂ' ression, see therapy®*" for
or dacomitinib ultiple lesions, noted below

+ Consider definitive local therapy (eg,

Progression
SRS) for limited lesions
on erlotinib, . n Prograssion, see Subsequent
afatinib, ﬁ:;w g'r""“'"'““’" (If T790M+) {category 1}—= 11,.rapy (NSCL-20)
ﬂ::i'hl‘i:;b“ WTomtimas oo tinth oo o fodio e oo —pfitinib . Progression, see therapy®st for
S o multiple lesions, noted below
Foid1 lIﬂ*ﬂ#ﬂJ MMER oo

{74 -

on JIREIERT, IRFUEINE

efitinib__ Progression, see therapy®=! for
m ﬂ:mlj multiple lesions, noted below
—vl\il= [}
pla
s‘“t.micg | lesions, noted below
Osimertinib™ (category 1 See Subsequent
Multiple Troome (if "n;:Pf:"'wihr ui'i'-mlﬂ Therapy (NSCL-20)
lesions

See Initial systemic therapy optionssst
TTO0M. ——= i - or

[hers Ay
"“Fnr p-arfclrmanne Eltau.la 04,
“cHewars of flare phenomeanon in subset of patients who discontinue EGFR TKL. If disease flare occurs, restart EGFR TKILL
PFPlasma-based testing should be considered at progression on EGFR TKls for the TT90M mutation. If plasma-based testing is negative, tissue-based testing with rebiopsy
material is strongly recommended. Practitioners may want to consider scheduling the biopsy concurrently with plasma testing refermral.
A8Consider osimertinib (regardless of TT90M status) or pulse erotinib for progressive leptomeningeal disease.
"In the randomized phase 11l trial of dacomitinib, patients with brain metastases were not eligible for enrollment. In the setting of brain metastases, consider other options.
S=Afatinib + cetuximab may be considered in patients with disease progression on EGFR TE] therapy.
"The data in the second-line setting suggest that PD-1/PD-L1 inhibitor monotherapy is less effective, imespective of PD-L1 expression, in EGFR+ALK+ NSCLC.

Mote: Al are gory 24 unless otherwise indicated.
Clinical Trials: NCCHN believes that the best of any pati

with cancer is in a clinical trial. Participation in clinical trials is especially
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EERISERENZ 1 Guardant Health, HEREEFES SN ”EEPPG" G EgAEEs, #lE2018
F7H, Guardant360FA=ZE#81370,0001, /95,0002 B EEF3R. 402K TH27xEEE
FRinSEEEMEZFIO ZHEH, Guardant Health —Iﬁ323%HE/J\QHRH@HFEJEF%%EH%EP INA4%

HY %%Fli}ﬂﬂéﬂ*ﬁliﬂl:‘zﬂﬂ%l?ﬂ{ =2 (FERINER) , BN (IXR) SR HEY
422 BET, B368 (85.7%) BUENAISTHIVEN 7 =EaEin RS,

GUARDANTI360 COVERS ALTERATIONS IN OVER 70 GENES RELEVANT TO MULTIPLE SOLID
TUNMORS INCLUDING MMt

:
0
.

AT T AL < AL AR AR~ AL T A AT NA AL A ERAF AL
AT NA BRAF BRCAT B8RCAZ N T CCONOZ= AFRIED T A EBRCAT CCOSNOT N O= FSGERZ2
CCOINET CCLOFrAT CCLO<TF COKES CoIONZA CTININE T 8ReAZzZ LT CCONVET CCLO<2 FGARS
OO r== EGrF/~ =Erseese= (HER2) ESR7 E=r1= X VWS CLOoOKNZA EGF/~ COKE EGFFR N T FR¥<7
G/ FGRR2 GRS GATAZ CSNATT CSNACD =Ersess GATAZ EREBEB2 GG RT RET
GNAS FAINFT A FARAS 1EOF+7 1= A<= =17 NTET FGA/RZ2 <17 ROS7
SAIZ <17 KPRAS NAALP2I<TANAEIST NAALP2ISZ2ANTEISZ NAAHS TAE RIS = NALSFAT NATT O KPRAS NTET
NAAISBIEFTIT NTET NATL ST NAFL NTT O~ NTY N7 PG FRA NTY PG FFRA

N7 NFFEZ=2L =2 INOTCTCH7 INFPN"TT NFRAS N T FR<7 T EN RE7 I3 A FRAF~T

INTFR<S3 PG FFRA FPI<3CCA P T EN ETENTT. FRAF~T SNAALDF STK77

IRET RET IRFAE FRIAOA RIT7 ROS7 TS5 TSC7

SNAALDT SNTO STH<TT TESRT Tr53 7 AL

AL

Critical or all exons™ comipletely sequenced and all four Mmajor classes of alterations
NSCLC guideline-recormirmeaendad genes shown in bold TExonNs selocted 1o maxinmize detection of kmnown sormatic rmutations T Iincludes 7TEMRT promoterr region

U
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ALK ALK 35551 FIRETE. EWETR. KIS {F/ N
SRAF BRAF 15151 WEER, ke BeE. JVERE. o
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AL
I=aRA

HaictDNAMIMRIENSCLCH# FDALERTIESEGFR-TKIERHBS N
NCCNigRE, NWFEZEE, BaiidTiREMER, AEEENT790MAY, &
IR LS R N R o] gEiE IS fR ARV B R THEA

| METT IVIE | ST SRERRTE SRR
TRK 5] Larotrectinib SC{AEE
BRI ~BEER. FEtR JE/\HRE AiEE
DG ALK/ROST i) TWER. BRER IE/NBERE
EGFR &7 DB, PR =1
EGFR 847 HEEI%)?EFF Eg%’:%%%ﬁ%g ZBEkE
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LLEGFR T790M 79431 .
RUEZUBR2NTUELTR06B6I6E9HCBEL0NBRIAR200B80650010F3138
- A0fFIEGFR TKIATHEEAIEEANSCLCE - N i
& Lﬂ izt Izﬁ; o G fo 25 o R e
- HEREN. CT DNAFREIEGFR T790M3S3s

+ CTC. ctDNABXSHEUSZAERAMELEEES, &  coow 0 NIIIER 0 NEEN BEER DSNEEENER
}CTCﬁCtD NAE?E*&;E“ .EGFR T790MPBHM: EGFR T790MPA1E ToiEAe

EGFR T790M3ELTECTC, ctDNA
EGFR T790M 2235t HH 5 R RIS

0.8

0.7
62.5%

60.0%

0.6 _
. CTC | 6 CctDNA

0.3

0.2

0.1

BRER BEESRERS ctDNA cTC CTC+ctDNA
Clin Cancer Res. 2016.1,22(5):1103-10
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Analysis of tumor template from multiple compartments in a

Massimo Cristofanilli, MD FACP
Director, Jefferson Breast Care
Center, Kimmel Cancer Center,
Thomas Jefferson University &

Hospitals

Philadelphia, Pennsylvania

@ Jefferson.

tumor biomarkers

blood sample provides complementary access to peripheral

William M. Strauss?!, Chris Carter?, Jill Simmons?, Erich Klem?!, Nathan Goodman?,
Behrad Vahidi’, Juan Romero*®, Michael Masterman-Smith?’, Ruth O’Regan?®,
Keerthi Gogineni’, Lee Schwartzberg®, Laura K. Austin®, Paul W. Dempsey’,
Massimo Cristofanilli’

Peripheral Templates
CcTC

ND
TP53; E285K

ND
ND

ND

ND

ND
TP53; Y163D

ND

ND

ND

ND

ND
TP53; E285K

PIK3CA; H1047R

ND
ND
ND

TP53; R175H
ND
PIK3CA; H1047R

TP53; H178P

cfDNA

ND

ND

ND
PIK3CA,; V344G
ERBBZ2; V777L
TP53; H193R
KRAS; G155

ND
TP53; Y163D
TP53; R175H

ND

ND
TPS3; M2461

ND

ND

PIK3CA; H1047R

ND

ND

ND
TP53; R175H

ND

PIK3CA; H1047R

ND

Sample FFPE

"’ |

3 ND

4 PIK3CA; ES42K

5 PIK3CA; V344G
ERBB2Z; V777L

6 TP53; H193R

9 ND

10

1 TP53; R175H

12 ND

13 PIK3CA; H1047R

14 ND

15 ND

16 ‘

18 PIK3CA; H1047R

19 IDHZ2; R140Q

20 ND

2 |

23 TP53; R175H

25 ND

26 PIK3CA; H1047R
APC; Q1447
TP53; G108S

27 ND

Signal

Cell-based analysis is tunable

Verified examples of alterations
present in cfDNA and not
present in CTCs, and vice versa

CTC + ctDNA = 78% concordance with
FFPE

Combined peripheral signal increased
from 32%—36% to a combined
50%; similar to FFPE

Additional biomarkers can be
evaluated on cells (i.e. protein,
RNA)

Preliminary conclusions
*Cell and cell-free analysis yield
complementary and overlapping
information
*Together, the peripheral templates
provide access to relevant biomarkers
for research

BREREE
LIVZON

Oncotarget. 2016 Mar 30. doi: 10.




CTC+ctDNA + B8 ==t ta

Before Therapy : After Therapy g
[ Month 0 JUMmOEEVOlving Month 6 )
Spatial Heterogeneity Temporal Heterogeneity
: aker 1 = 3 A \ \ 2
eterogeneous — P 2
umor o { - €

’ctDNA/ctRNA —2 é v

LiquidBiopsy™
EMERFED

wn CellFree @ @ . ed Bloo White Blood

DNA @ TumorCell @ @ Vesicles Cells

Materials for Liquid Biospy

S—EEE: FEENICTCStDNARIAR EaTfT, ERSHERICTCHD
ctDNAFRSEIRIEE BN, ﬂﬂ%’%@iﬁﬁﬁﬁﬁEﬂﬁiﬂﬂ%ﬂi%ﬂ’\ﬁiﬁfi

MolDiagnTher. 2017; 20:429-436
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Challenge
65 F B AT RE &L,
2007 F- A5 R AN C 445,
Rk X AT FHS.
% H G 57 MBI BT
5.

12/17/13, UCLA 2 J8 A#4T T A7 5
RS EFXG KD A oM (
ClearID)

Solution
A7 5 Bg & Clear ID - 1———
Fif 78 4@ B A= Bt FEDNAR] =&
1 FINGSia & T>2400 N R AR
SfEEE. AAGKRRNLE R

Solution

MUTATION DRUGS
APPROVED IN
OTHER TUMOR

TYPES

DRUGS APPROVED
FOR PROSTATE
CANCER

GENENAME | | 6CATION WITHIN

PROTEIN

ALLELE
FREQENCY

BRAF K601E 14.1% None Cobimetinib
Mekinist
Nexavar
Stivarga
Tafinlar
Votrient

Zelboraf

cfDNAF=CTC Ag 4 3] 2| TP53 & %

CTC ##® 3| BRAF R &, 412 ¢fDNA _EBRAF A R &

A/ A TT45 4% F Zelboraf 74 77 .
®BIFTINAYLBEEF.
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at time of blood draw Data for sensitivity based are only included for those samples with clear designation of histology.
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