Lung Cancer
Clinical and
, Biological Correlation

.

- Todd L. Demmy
Professor of Oncology

Objectives

* Review lungcancer presentation/risk
factors

* Review molecular and clinical
staging

» Discuss less invasive trends

« Targeted therapy
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History and Risk Factors

» Typically Malesin6thor 7th Decade
— Prognosisworse i f presents <50

* High Risk Occupations/Activities

— Uranium Miner--especially smokers

— Radon (other miners) 1.5 — 4x /100 months
» 21,000 lung cancer deaths per year

— Chlormethyl ether workers

— Cigarette Smoking, benzopyrene

— Asbestos exposure- synergistic with smoking
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Lung cancer Rates by
Age/Race
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g at Diagnosis

*Genes & Cancer 2012
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New cases
222,250

Deaths
155,870

Prostate 161360 19°% Breast 252710 30%
Lung & bronchus 116,950 14% [ Lung & bronchus 105510 :2\]
Ton & recium AR = oo & rectarm T ™
Urinary biadder 60,450 ™ Utering corpus 61380 %
Melanomaof theskin 52,170 6% Thyroid 42470 5%
Kidney & renal pelvis 40,610 Melanoma of the skin 3940 “
Non-Hodgkin lymphoma 40,080 5% Non-Hodgkin lymphoma 32160 4
Leckemia 36,290 % Leukemia 25840 3
Oral cavity & pharynx 36,720 % Pancroas 25700 %
Liver & intrahepatic bilsduct 29,200 3 Kidney & renal pelvis 23380 E2
AlSies 836150 100% Al Sites 852630  100%
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Demographics 2017

New cases Deaths

222,500 155,870
Lung & bronchus 84590 27% ] P [ Lung & bronchus 71280 25% ]

Colon & ractum 27,150 9% Breast 40,610 14%

Prostats 26,730 8% Calon & rectum 23110 8%

Pancreas 22,300 % Pancreas 20,790 %

Liver & intrahepatic bl duet 19,610 % Ovary 14,080 5%
Leukemia 14,300 4% Uterine corpus 10920 a%

Esophagus 12,720 4% Leukemia 10,200 4%

Urinary bladder 122240 4% Liver & intrahepatic bile duct 8310 3%

Non-Hodgkin lymphoma 11450 4% Nan-Hodgkin lymphoma 8,090 3%
Brain & other nervous system 9620 % Brain & other nevous system 7,080 3%
AllSites 318420 100% All Sites 282500 100%

+Cancer Facts and Figures 2017, www.cancer.org
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Males, by site

100

Stomach
= Colorectum
==Liver & intrahepatic bile duct
== Pancreas
== Lung & bronchus
== Prostate
== Leukemia
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sGancer Factsand Figures 2017, WWW.Cancer.org
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Females, by site

L= Stomach *Deaths
== Colorectum
80 = Liver & intrahepatic bile duct
== Pancreas .
- = Lung & ronhus *600% rise from 1930t01997

= Uterus (corpus and cervix combined)
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«Cancer Factsand Figures 2017, www.cancer.org o
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Deaths per 100,000 females \
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Symptoms-Intrathoracic

* Pulmonary + Extra Pulmonary

— Cough - 75% — Pleural effusion - Poor
— Hemoptysis - 33%  Prognosis

(range 6 - 52%0) — Recurrent Nerve -
— Dyspnea - 60% Hoarseness 1-8%
—Fever -22% —SVC Syndrome - 5%

—Chest pain -50%  — Dysphagia 1-5%

LOSWELL

-
)]
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Symptoms-Extrathoracic

« Extra Thoracic

f * Non-specific
— Hypertrophic pulm. "
osteoarthropathy 4-1205  ~ 'Weightloss 60%
— Synovitis- resolves with — Weakness
tumor resection + Hormonal
— Cervical Lymph Node - Oatcell Cushing
Mets - 15-20% — ADH Adeno or poorlydiff
- BonePain 1-2% — Parathormone,
— CNSSx 3-6% Hypercalcemia SCCA
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Asymptomatic - 10%

+ Others

— Neuromyopathies
(Eaton-Lambert)
Oat Cell

— Dermatoses

— Vascular

— Hematologic

= ROSW

= [N
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Overall Results

95% mortality in 1yr if untreated
« Owerall survival in all patients 17% 5yrs

» 5yr survival 25-35% for surgically resectable
patients

» Females do slightly better
—53 vs 46% Early stage
—17 vs 14% All stages

L= NN
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The relative risk of 1 ppd
Smoking is?

* A. 5 xnon-smokers
« B.10 X

C.20x

D.30x
E.70x
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«Int J Cancer. 1995 Jan 17:60(2):190-3 f" ty
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Geographic'Variation
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Chromosome

—3p, 5q,9p, 139, 17p
« Increased neuroendocrine cells
— Chronic bronchitis
— Emphysema
— Bronchiectasis
— Hypoxia
— Nitrosamines
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Low Smoking ‘Exposure

« Mutations TK domain of EGFR
« Adenocarcinomas

« Well Differentiated

+ Women > Men

» Non-smokers

Oncology for Scientists 2017




VATS for Diagnosis & Staging
Lung Cancer
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Pathology

* SCCA - about 40%, formally most common
—Prolonged smoking
— Central - 2/3

— Frequent mets to hilar, mediastinal, and
supraclavicular lymph nodes

— Less frequently to brain/bone than adeno

—Tend to be large

OSWELL
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Adenocarcinoma

*Acinar
(Berry)
Pattem,
most
common
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Pathology

* Adeno CA - About 45%, Most
common histology

—Peripheral
—More common in females

—Tend to met to liver, brain,
bone, adrenals, lymph nodes

Oncology for Scientists 2017

Bronchoalveolar
Carcinoema
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Large Cell Carcinoma

Oncology for Scientists 2017

Parameter NSCLC
Incidence | « >809% of Lung Ca + <20% of Lung
Sex « MiF=2:1 Ca
« 60s « MiF=2:1
Age(yn) + AdenoCA, peripheral- + 60s
Location Epidermoid, central * Mostly central
* Variable, 40% slow * Usuallyrapid
th
OB « Good for Stage 1; poor for « Usually
Curability advanced advanced and
poor
ROSWELL
ARk
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Small Cell Carcinoma
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Growthfactors

» Gastrin release peptide

— Carcinoid to SCLC _ Also
) increased
* Neuromedian receptors
» Bombesin

—30% SCLC, 5% NSCLC
 Arginine vasopressin
—OnlySCLC

= ROSWELL
B PARK
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Insulin-

W
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Oncogenes, -myc

* C-,n-,l-

+ Common in 20-25% SCLC

* only 10% c-myc NSCLC

» Worse survival

» Can be a mosiac in same tumor

Oncology for Scientists 2017




Tumor Suppressor Genes

+ Chromosome 3p
— Segmentlossearly in carcinogenesis — All
histologic types.
—70-80% have deletions
— Correlates with histofor NSCLC
» More lossesin Squamous
— Transfer of 3p stops carcinogenesis
_.»9p14 FHIT (fragile histidine triad)
EPARK
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p53-pathway RB-pathway
DNA damage growth factors
strelss INK4/ARF locu: '
(cyeD)

| r : i Tumor
; % (e
//\ 4‘ Suppression

apoptosis cell-cycle
arrest . p53 progression
&8 Pathways
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tumorigenesis
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! pl16 - aka INK4a
4 — CyclinD1-Rbecellcycle
CB: pathway
= n P ~ Inactivated in >40%NSCL(
» CyclinD1
— Overexpressed in 25-60%

B homSiogous T homologous NSCLC

«J Thorac Oncol. , CyclinE

rosa15;10: S1-S63 e
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Tumor Suppressor Genes

Retinoblastoma .- Rb

* Rb protein absent in large ce
neuroendocrine

« 70-80% SCLC
* Transfer slows tumor
* 24-40 % NSCLC
* No survival significance

= ROSWELL

= I
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Tumor Suppressor Genes
Tp53

Most common Cancer mutatlo
e 75%SCLC,50%NSCLC
* >500 mutations

» Diversityof mutation higherinlungCa
compared to other malignancies

— G:C= T:C ratherthan
-G:IC=>AT
» Correlateswith quantity of cigs

ERDARK
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Tumor Suppressor Genes

(also
known
as
STK11)

EEPikk
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Tumor Suppressor Genes
. Other

* Reduced by 3p21 deletion

—RASSF1A, FUS1, SEMA3B, and
SEMA3F

* Reduced by Promoter
Hypermethylation

—pl6INK4a, MGMT, DAPK,
RASSF1A, FHIT, and TIMP3

= ROSWELL
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all cancers (n=15,121) nonsmokers (n=160)

2%

equency (%) 3
B
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o=NwaumaN

G:OTA N G:C>C:G P AT>TA

G:C>T:Aatnon-CpG [ deletions + insertions [ A:T>C:G
G:C>T:A at CpG I other . AT>G:C

E[_ ROSWELL
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Receptor, Tyrosine Kinase

* ErbB-1 to 4 receptor aka HER
 EGFR (HER1) Owerexpression

—Small Cell 0-5%
—Adeno & Lrg Cell  40-60%
— Squamous 60-85%

« But EGFR Mutations Rare in Squamous

Oncology for Scientists 2017




EGFR Mutations By Race

Latin American
African American
Asian

66.3%

Caucasian

0 10 20 30 40 50 60 70

wrGenes & Cancer 3(7-8) 467-480

Oncology for Scientists 2017

EGFR Mutations in Asian Never
Smoker with Adenocarcinoma

= Li,C,etal,2011 = Kim,HR, etal, 2012 = Ren, S, etal, 2012
75.25%
68.72%

83%8.65% o3y
198% 35%1 5295 49

EGFR KRAS EML4-ALK Unknown

s
(HER2, ROSL, PI3K, BRAF)

Oncology for Scientists 2017

EGF
TGFa
Amphiregulin
Bcellulin
HB-EGF
Epiregulin
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Frequency of EGFR Mutations and
Effect.on Therapy

One of most common actionable genes
“T790M A 40-45%
Emerges later
after treatment
sensitivity 3-5% 1% 2-3%
6719 X Exon19 deletion iy L858R L861Q
Exon 18 Exon 19 Exon 20 Exon 21
D761Y Inse_r‘ll T790!
resistance <1% 3.59 1%
= ROSWELL o i - P,
PAHR.K Int. J. Mol. Sci. 2012.13.11471-11496
Oncology for Scientists 2017

EML4/ALK fusion gene

One of most common actionable genes

e ([T
\  |[EML4-ALK]|~

- | RAS
( PI3K o\ Ve
-~ 1'— - K @ Asian 49%  6.7%
AKT S
Jh | MEK
mTOR STAT v Caucasian 5 2
| ERK
Survival Proliferation
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EML4/ALK fusion gene
One of most common actionable genes

FISH Assay for ALK Rearrangement*
B Telomere  2p23region Centromere

1(2;5) ALK gene
breakpoint region

5 _-ALK29.3

e
|4~ ~250 kb—>] |4— ~300 kb —>]

Break-apart FISH assay
for ALK-fusion genes'

[LRRT R R e

LB BIEST BRREET A B
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Oncogenes, K-ras

L] h— k_ -
P Reduced surviva

— k most common Smokingi K
90% mokingincreases k-
> ras
« mutation in 20% p q "
NSCLC recedes mets

—25-40% adenoca * Blocks EGFR
therapy
—9% Squamous i
. 0% SCLC + Rare to occur with
—sid EGFR_mutation,cu:z

Oncology for Scientists 2017

=rosGenes & Cancer 2012 3(7-8) 467-480
RAE?,K e
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-~ —~ « Mutations
sos | nas S, IV, | increase

intrinsicGTP
74 £ 19 £ £ O activity which
i drives multiple

| 1 pathways
l I i +J Thorac Oncol.
: : P 2015;10:S1-563

i e

Earark
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Telomerase

» Activity
— benign lung pathology - 6.1%
—Lung cancer - 69.5%

» High lewels and telomere attrition

correlate
— with advanced stage
= ROSWELL — i % @5;\"'1
Bk With poor prognosis ;
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Increased Survival

Higher Expressions of
* Bcl-2
+ a-catenin
+ c-catenin
« FHIT
- ERCC1
* RANTES
p16

Lower Expression of
+ MCM2

)
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DecreasedSurvival

ﬂﬁgher Expressionsm

«Ann Surg Oncol (2012) 19:669-676

Carbonic Lower Expression of
* pl85c-erbB2° -
’(JHERZIneu) anhydrase 1X E-cadherin

Ki-67 MMP-2, MMP-9 2 p16lr?1K4A
« CyclinA PTEN : p27k:= .
.+ CyclinB1 EGFR with > B-catenin <
. CyclinE o I HER2 Mutations of
) \I-/|(EB(|;:;:M o MUC1/SP-A rati KRAS codon 12

5 PCNA P53
BRCAl

.

Oncology for Scientists 2017




Lung Chemotherapy

Predictorsifincreased

«Ann Surg Oncol (2012) 19:669-676

Sensitivity/ Chemotherapy Resistance
Benefit
DYRK2 Cisplatin | ERCCL, BRCA1
Etoposide, BRCA1
Bleomycin
BRCA1 Paclitaxel Class Il beta
tubulin
BRCAL, MDR1 | \Minorelbine
polymorphism
= hENT1 Gemcitabine | RRML, dCK
BEPirK
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EGFR Inhibitor Effectiveness

Higher Expressions

-
Increases Response Higher Expression
Decreases Response
* pEGFR, pAKT, . pErk
pSTAT3 > <
+ ERBB3 Mutations of
» High serum SP-D + EGFR and copy number
levels (Enhance)

| / + KRAS (Resistance) )

\
3 i
: <Ann Surg Oncol (2012) 19:66&%67@"
L
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b

Microvessel count

« MMP (matrix metalloproteinases)
+ Urokinase plasminogen activator

* rtPCR assay for CEA in lymph
nodes (upstages in 50%o)

« Histologic Patterns
 Radiographic (CT) Image analysis

Oncology for Scientists 2017




Women and [‘ung Cancer

« higher level of female lung
cytochrome P4501A1 (CYP1A1l)
gene expression - bulky DNA
adducts

* decreased DNA repair capacity

* increased K-ras gene mutations

T novel estrogen receptor beta s
[A= e N — b
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Tumor Growth Il
Ste pwise -model

pm ¥ o
- “Tumor size 1mm’
3 weight 1 g @ 108 Q
o 1 milion cells 3
o | 2
g ” 107 &
fopey. Tumor detectable @
e Diagnosis % —_— f
S Treatment | onxay / B
o 108 =
8 s E
= Tumorsize 1 cam3 £ 9
2 30— Palpable | weigit 1 g [—10:
1 bilion cells
Regional ‘/ 1010
Disease
Metastatc 4" T
Disease 10
40— / Tumor mass 1 kg | 1012
DEATH “{
Tumor mass 10 kg

L 4g13
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100 Patients

Multi-Region-Sampling

Multiregion Intratumor Haterogeneity Analysis
Muttiregion Mutation and
Copy-Number Analysis

Surgery with
Curative Intent

Clonal Hierarchy and Phylogeny
Multiregion Sampling

«Jamal-Hanjani, et al, 2017
TN DOI: 10.1056/NEJMoal616288
[ = R AT
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100 Patients
Multi-Region-Sampling

KCGAC . GEGATTRCGAC
GCTG " CGCTAATGCTG

«Jamal-Hanjani, et al, 2017
= ROSWELL DOI: 10.1056/NEJMo0al1616288
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100 Patients

Multi-Region-Sampling

Diseasefree Survival According to Percentage of Subelonal Mutations isease. i i rding to Percentage of Subelonsl

Diseasefres Survival (%) 3

Diseasefree Survival (3]

Hazard ratie, 0.88 {95% €1, 0.40-1 85}
P-0.70
a H 0 W ] 3 0 5 10 s m @ i
Months to Death or Recurrance Months ta Death or Recurrence
No. at Risk Ho. at Risk
Lowr @ a0 3% 1 2 7 o | tow P T R B ) i o
High 51 @ 4 w2 4 o | High 45 u B 4 o

«Jamal-Hanjani, et al, 2017
DOI: 10.1056/NEJMoa1616288
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US\\EEIKL «Jamal-Hanjani, et al, 2017 DOI: 10.1056/NEJMo0a 1616288
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Pulmonary Nodule Risk

W Table 19-5. INCIDENCE OF MALIGNANCY IN SOLITARY
PULMONARY NODULES RELATED TO AGE

Age (yn) Malignant (%)
35-44 15
45-49 26
50-59 41
60-69 50
70-79 70

Oncology for Scientists 2017




Nodule Size and Cancer
* Risk

e< 2Ccm - 43%
e>2cm- 80%
*>3cm- >90%

Oncology for Scientists 2017

2 * 97% Sensitive
- ‘ . - 78% Specific

*>1cm

= ROSWELL
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Market Expansion in Lung

Nodules

Entry Criteria for the NLST

Parameter Criterion

Eligibility
Age 55-74 years
30 or more pack-years of cigarette smoking history
(pack-years = packs per day < years smoked)
Former smokers: quit smoking within the previous 15 years
Ability to lie on the back with arms raised over the head
Signed informed consent form

@.5;\ -

e
f \§ﬁ
o
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Schema Screening
- Study

*Low Dose C
Nmsd W) 354 Deaths
*N=53,500 *Annual x 2
*Randomized +20% MORTALITY Reduction

+Chest
Roentgenogram » *442 Deaths
*Annual x 2

. *Radiology: Volume 258: Number 1—January 2011

Oncology for Scientists 2017

Duke Multivariant Model

Factorbb Action Women Men & @ Adeno
SqCA Ca
P53 Apoptosis FKkKk *
Factor viii Angiogenesis * *
Erb-b2 Growth regulation *
CD-44 Adhesion * *
Rb Cellcycle *
Oncology for Scientists 2017

' T Survival
by Stages

Percent survival

«Gene Expression Array, Potti, NEJM 2006

ISWELL
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Metagene Systems

Decreased survival

«Ann Surg Oncol (2012) 19:669-676

Oncology for Scientists 2017

Translation ?
,——r\
e N\ ? ? |

NI

Nucleus \ Ctoplasm

MOL)MED 352151 WWW.NEMLGRE JUNE 9, 2005
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Epigenetic Therapyof Lung Cancer

«J Thorac Oncol.
2015;10: S1-S63

e awaces Hene desconacer
Lycine duedylices
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DNA Repair

PARP Mechanism and Inhibition DNA Repalr
Cell
DNA Damage /PARP B8R b survivel
\ P.!m:y |
@RI i
: L . ./ PARP

DNA Collapse

BER incates base exciuson repar, NAD, recotmarmide aderne
Gnucleotide.

*Poly (adenosine diphosphate [ADP]-
ribose) polymerase (PARP)
tein family aiding DNArepair.

«J Thorac Oncol.
2015;10:S1-S63
i

£

(IO
PARK
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Adenocarcinoma

*Acinar
(Berry)
Pattemn,
most
common
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Histology Risk Adenocarcinoma

e

«Lepidic

‘-Mlcropaplllary
Worse prognosis
. i

Papillary

i *Other types: Acinarand Solid

Oncology for Scientists 2017

“Radiomics”

‘NATURE COMMUNICATIONS |
5:4006 | DOI:
10.1038/ncomms5006

Oncology for Scientists 2017

“Radiomics”

*NAT URE
COMMUNICATIONS|
5:4006 | DOLI:
10.1038/ncomms5006
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Stage at Presentation

Lung & Bronchus

. All Races
. White

Bl Aican American 39
o

Female Breast

Oncology for Scientists 2017

Satellite Nodule

*Tla<2

«T1b >2_3 «TX Primary tumor cannot be
assessed, eg sputum positive
“T2a>3-5 «TO No evidence of primary tumour

«Tis Carcinoma in situ

*T2b >5-7
«T3>7cm %m‘o&;

Oncology for Scientists 2017

T2a - Local Extent T3 - Local Extent
=
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ROSWELL
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] ma mooes
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Mediastinoscopy
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Competing/Comple mentary
Staging: Technology

Oncology for Scientists 2017
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Various Surgical Staging Methods
Comparative Anatomic Access

Cervical mediastinoscopy i
EBUS-TBNA

Oncology for Scientists 2017




Limitation of FNA (EUS)
EUS-FNA sensitivity

LN size

‘ U 9 Normal 59 7 9 43.8

Enlarged 49 25 7 75

Bulky disease 12 11 1 91.7

Tumour location
Right 64 6 | 16 50
e O Left | a6 | 23 | 1 [ o6
Lymph node station

7 9% 29 7 80.6

5/6 35 15 4 78.9
4R 66 5 16 23.8

4L 49 3 9 25

Oncology for Scientists 2017

Nodal
Status

NX- Can’t Assess

NO- No regional nodes
N1- Peribronchial
N2- Ipsilateral mediastinal
N N3- Contralateral
foidi i onmrensbue oot mediastinal

Iymph node intrapulmon:
penbronchialilar lymph
uding nodal

Oncology for Scientists 2017

Nodal

Status

Can’t Assess
No regional nodes

Peribronchial

Ipsilateral mediastin

. Contralateral
Metastasis i ipsiateral mediastinal
medisstind andor

nodes) assoctated
with N1 dissase

Oncology for Scientists 2017




Nodal

Status

NX- Can’t Assess

NO- No regional nodes
N1- Peribronchial

N2- Ipsilateral mediastinal
N3- Contralateral

mediastinal

moh nodes!
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Survival by Stages
Clinical

Deaths /H  MSTS5-Year

443 1831 60 50%
1B 750 /1284 43 43%
na 318 /483 34 36%

na 2528 /3175 14 19%
s 676 / 758 10 %
2627 /1 2757

Oncology for Scientists 2017

Survival by Stages
Pathologic

Deaths /N
A 1168 / 3666
1B 1450 / 3100
na 1485 /2579 46%
ns 02 /225 36
ma 2896 /3792 22 24%
ms 263 /297 13 9%

2241266 13%

Sunial, Years
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Stage | Tumors

< 30 % of presentations

STAGE IA

‘ J
/23& KzO% 5y.s.

7 b~ _TINOMO
7 | &
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Minimally Invasive
Lobectomy

Oncology for Scientists 2017

Minimally. Invasive
Stereotactic Ablative Radiotherapy

Oncology for Scientists 2017




' VAT S Right Middle

Lobectomy

Oncology for Scientists 2017

* http:/imww.ctsnet.org/sections/video
section/videos/2013_video-atlas-
.thorascopic-lobectomy.html

ERDARK
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Minimal residual disease in

“Early Stage” NSCLC Patients

» 38% of patients have a Positive pleural
lavage

—34 vs 69% 4 yr survival

» 21% of patients positive bone marrow
cytokeratin staining

» 10% histologically negative lymph node
have positive cytokeratin

|]_;R\\I.I‘[_.
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Dormancy of
Micrometastases

Proliferation Apoptosis

Angiogenesis suppression

Oncology for Scientists 2017

“Excisional surgery for.cancer cure: therapy
ata cost”

-Coffey, et al, Lancet Oncology, 2003

« Circulatingtumor cells

Inflammatory cytokines

sImmunosuppression &

Accelerated systemic/local
recurrence

iy

s ROSWEL L

= A
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“Excisional surgery for cancer cure: therapy ata

99
cost™s
-Coffey, et al, Lancet Oncology, 2003

> 100 reports of adverse effects 0
transfusions

» Multiple surgical trials with disease progression
after resection

Lacy, etal trial, Stage 11l laparoscopic
colectomy did better than open colectomy,
Lancet 2002.

EE ROSWELL
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“Air Got to the Tumor”
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~55% sy .s.

Stage | Tumors
<30 % of
presentations
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Impaired Survival of Larger

Tumors

Deaths /N MST 5-Year
pT1, <=2cm 492/ 1816 7%
pT1,>2-3cm 582/ 1653 113 71%
pT2,<=5cm 1311/ 2822 81 58%

100%

pT2,>7cm 240/ 364 29 35%

80% pT3 338/ 619 36 41%

60%

40% | : X
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Limited Stage Small Cell
Carcinoma

*Generally treated as
systemic disease ;
*NCCN guidelines support ~
resection of T1-2,N0O,MO
tumors followed by chemo ’
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Stage Il Tumors
10-20 % of
presentations
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Cause-Specific Mortality and Morbidity
in Stage | Lung Gancer by Age

20 { == Lung cancer-spacific CID
Noncancer-spacific CID 20w Lung cancer-specific CID

132

>75 /

o 1 2 3 4 5
Time From Surgery (years)

CID (%)

Egiosvet _Eguchi, etal, JCO 2017 Jan 20;35(3):281-290¢
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NSQIP Analysis 2005-2012
Mortality by Age Favoring VATS

Age Odds 95%CI pValue

105, Group Ratio
lo,,5_.“"“' 65-69 2.72 1.00-9.46 0.039
41% years
70-74  4.41 1.28-23.42 0.008

WVATS ®Open

years
75-80 1.60 0.50-5.95 0.450
years

Bravo-lfiiguez, etal , Ann Thorac Surg 2016;101:541-6 i
——————————————————————————————
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Systematic Review-
Blood l-0ss

“FAVOR VATS 4mm |
5 ToN s Cheng, Innovations 2007;2: 261-292) ezl
==l Cheng, Innovations2007;2: 261 202) :
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Blood Transfusion in

Thoracic Patients

o
u Percent mortality
0 Percent composite morbidity

N =8,728 NSQIP

Percent 30-day mortality
or composite morbidity

0 1-2U 344U 56U 7-8U9-10U>10U
PRBC PRBC PRBC PRBC PRBC PRBC

Number of units PRBC transfused
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Cornell,N=551 VATS

Lobectomy

« EBL 250cc (HR: 1.65, 95%Cl: 1.04-
2.61) independently predicted poor
DFS

« EBL was the only modifiable
predictor of poor DFS

Rahouma M, et al, J Thorac Oncol. 2016, Nov;11(11S) 8297@::—-
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Pain 3 Weeks Postop

Open / Severtﬂ\‘ VATS
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- gh pain. low gk Low pain, high o . hgh s

Singleton, et al, Br J Anaesth. 2014 Jul;113 Suppl 1:i103—8(‘..,,_1
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Stage Il

Tumors

35% of
presentations
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*MO0 No distant metastasis

*M1 Distant metastasis
*M1a Separate tumour nodule(s) in a
contralateral lobe; tumour with pleural

nodules or malignant pleural or pericardial
effusion3

M 1b Distant metastasis
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M1a

Lung
Staging

Malignant pericardial
eftusionnodules)

Mslignant pleural
eftusionnoduleds)
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Lung

Staging - Mets

* Lymph Nodes 96%

* Bones 48%
» Adrenals 40%

e Liver 41%

» Kidneys 19%

* Heart 15%

» Opposite lung 13%
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« Inadequate cardiopulmonary
reserve

« Malignant pleural effusion
» Recurrent laryngeal nerve paralysis
« Small cell carcinoma

« Contralateral lymph node mets
_+ Distant mets
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CT Scan —IlIB/IVA
Disease
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Mutations.
AKT1 ALK
BRAF DDR2
EGFR HER2
KRAS MEK1
MET NRAS
RET ROS1

- Adenocarcinoma
Small-cell lung it )
2% 1 Squamous cell
oma
\ Large cell
N carcinoma 10%__
4 — -
Mutations
AKT1 DOR2
FGFR1 MEK1
PIK3CA EGFR
PTEN
*K.A. Ruiz-Ceja, Y.I. Chirino / Biomedicine

OSWELL & Pharmacotherapy 90 (2017) 24-37
PAR
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FDA approved drugs for Non-Small Cell
Lung Cancer

Crizotnie

Certindy |
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Bevacuzingd Vinarebies
—— Gemetatine

*K.A. Ruiz-Ceja, Y.1. Chirino / Biomedicine
& Pharmacotherapy 90 (2017) 24-37
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Histology Influences
Chemotherapy

Therapy for recurmence or metastasss| Firstine therapy
EGFR mutation or ALK

+  Standard chemothera

negative or unknown SR oy

Stop2 t
« EGFR ;“‘ bet Erotinb  ——— Progression -»|
* NSCLC NOS '"“"l“ N | 3a h maintenance:
sl “\ % *|May add eriotints to |~ Fiogésion 3| oy
o | \ hamhaapy | [coretchamomaaey
subtype . Second
ALK positive Crizofin —————» Progression -+{ line
Squamous cell _ ‘ . ":1:‘1’;%“
*Anti-Cancer Drugs2012,23:1016-1021
OSWELL
PARK
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Histology related therapy

SQUAMOUS sCLe

PTEN loss.

RET rearmangement

KRAS mutation
HER2 mutation

MET amplitication
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FGFRY armpiif

) «J Thorac Oncol. 2015;10: S1-S63

@R RSt NIFSE  RET
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«J Thorac Oncol.
2015;10: S1-S63

*Predicts r to targ ies for
15 lung cancer associated genes

. . . S

~Mutations - 205 known actionable variants P,

*AKT1, ALK, BRAF, CTNNB1, DDR2, EGFR, Mg ,"“

ERBB2 (HER2), KRAS, MAP2K1 (MEK1), NRAS, m{ ]
PIK3CA, PTEN, RET 3

~Iranslacation W ‘(
ALK, RET, ROSL “
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C-LIMS Knowledge content
management tool

CLIMS Web Service

Genomics
Report

< HTTP GET/POST

Order
entry and
test
reporting | |

Hub

OmniHub HIE Web Service

391035 GaM AS0[02UQWOURD
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Link to

My Cancer
Genome

*State of the art
reporting to the
ordering physician:

Integration with the EHR

Link to knowledge resources
within the EHR

+ Failed testing completely reported

Pending confirmation updates

ROSWELL

ARK
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http://www.mycancergenome.org/content/disease/lung-cancer/braf/54/
http://www.mycancergenome.org/content/disease/lung-cancer/braf/54/

*NYS CLEP Approved

o A5 * The ability of the test toimprove health outcomes
Chnlcal Utlllty relative to the current best aternative.

OmniSeq Target Marker Panel
Clinical Evidence
Lung Adenocarcinoma

AKT1 ALK BRAF CTNNBL | )] EGFR
8
2 El Dr
£R8 e mm“ OmErCanE 1
3 Drugs in Clinical
KRAS MAP2KI  MET NRAS | WIS PIK3CA evelopment

RET!

« The ability of the test toimprove health outcomes
relative to the current best aternative.

Variant type Frequency Treatment References

Mutation 12% GSK690693, MK-2206, others  Carpten et al '07

Mutation, Translocation  3-7% Crizotinib, LDK378 Kwak et al '10; Shaw et al '14
Mutation 1-2% Dasatinib (Y472C), Sen et al '12; Gautschi et al

Mutation i Afatinib Many

Mutation, Amplification De Greve et al '12

Amplification Malchers et al '14

Mutation Selumetinib (with Janne etal '13
MAP2K1 Mutation AZD6244 (preclinical) Marks et al '08

Amplification Crizotinib Ouetal 11

Mutation ini Ohashi etal 13
PIK3CA  Mutation ubarlisib Bendell et al '13
PTEN Mutation LY294002, others (preclinical) Courtney et al '10
RET Mutation, Fusion Cabozantinib Drilon et al '13
ROS1 Fusion Crizotinib Bergethon et al '12

or s 20

" Macrophage

PD-L1
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EGF and VEGF lig

Cell membrane

VEGF: bevacizumab

EGF: cetuximab, panitumumab, matuzumab

Receptors: EGFR family
members and VEGFR

/

Soratent ———— (BRAF

'

C1-1040, PD-0325901, AZD6244 ———— (MEK.

EGFR: geftini, erlotin, lapatinib, HKI-272, C1-1033
\ VEGFR: AZD2171, vandetani, suniind, vatalani, axtind, AMG 706

Tipdarnib, lonatamib ———— (RAS) Signaling @}—LV?&AO{)E
pathways

Obémersen, ABT-737 ——| m:mvmnmmn
@— @D  sorem— Proteasome

@
t
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<J. Clin. Invest 117:2740-2750 (200
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.d0i:10.1172/JCI31809 &
o

726 sy i }
B8y ERK @D ——swomus. tomsiotimus, everoienus, AP23573
Il J J
| 1 |
Nucleus Vorinostat, depsipeptide ——— @

Histone deacetylase
e

New Cancer Drugs

-ib Inhibitor Imatinib

-momab Mouse antibodies ibritumomab

-ximab Chimeric antibodies | rituximab

-zumab Humanized antibodies| trastuzumab

-umab Fully human adalimumab
antibodies
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Disclosures
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