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Tobacco and Environment



Lung Cancer Phenotype Changes
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Jeon, Ann Int Med 2018.



Former Smokers Lung Cancer Risk

Tindle, JINCI 2018.
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16
8 \
4
2
1 |
0.5
0.25
0.125 Former vs. Never Smokers
0.0625 | 7 qumerivs. Cpneng Smovkersr 7 ' 7 ‘
o%e Yy O & o o % ’049*’0‘33"7"‘90
0{0
%4-
S

Years Since Quitting (YSQ)



Smoking Rates in China
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E-Cigarettes vs. Nicotine Replacement Therapy

E-Cigarettes | Nicotine Replacement | Adjusted RR

At 52 weeks
At 4 weeks

At 26 weeks
26-52 weeks

Hajek, N Engl J Med 2019.

18.0
43.8
354
21.2

30.0
25.1
11.9

1.75
1.43
1.36
1.82




Biomass Fuels and Lung Cancer Risk

Odds Ratio Odds Ratio

or Subgr Ratio] SE t IV, 95% Cl IV, Random, 95% CI
1.1.1 Men
Gupta 2001(a) 013926 020589067 7.1% 0.87 (058, 1.30) o %
Gupta 2001(b) -0.0619 02491 58% 0.94(0.58, 1.53) -
Hosgood 2010 0174 00786 121% 1.19[1.02, 139) ~
Liu 1993 0.32930375 059 16% 1.39[0.44, 4.42) Sy —
Sapkota 2008 02623643  0.186556  7.8% 1.30(0.90, 1.87) —
Subtotal (95% CI) 34.4% 1.15(1.01,1.31) *
Heterogeneity. Tau® = 0.00, Ch? = 3.22, df = 4 (P = 0.52), F = 0%
Test for overall effect Z =212 (P = 0.03)
1.1.2 Women
Behera 2005 127926579 0613784 15%  3.50(108,11.97) —
Gao 1987 0 0280258 51% 1.00(0.58, 1.73) S T
Gupta 2001(a) 0.10436002 060197538  1.5% 1.11{0.34,361) —_
Gupta 2001(b) -0.3011 06592 13% 0.74 020, 269) —r
Hernandez 2004(a) 051083 035364652 37% 0.60(0.30, 1.20) o o
Hemandez 2004(b) -0.5108 03537  37% 0,60 (0.30, 1.20) s=—F
Hernandez 2004(c) 06419 02953 47% 1.90(1.07, 3.39) f—
Hosgood 2010 0174 01203 10.4% 1.19{0.94, 1.51) =
Ko 1897 1.0098 05978  16% 2.75(0.85, 8.86) T
Koo 1983 030110508 034805 38% 0.74[0.37, 1.46) ———
Lee 2001(a) 125276297 067923159 12%  3.50(092, 1325) S B .
Lee 2001(b) 1.1939 04446 26% 3.30[1.38, 7.89) —
Liu 1993 0.17435339 091  07% 0.84 [0.14, 5.00) o e
Sapkota 2008 00099503 0444635 26% 1.01(0.42,241) e g
Sobue 1990 057097955 025285511  5.7% 1.77(1.08,291) P
Tang 2010(a) 02231 02675 54% 1.25(0.74,2.11) -
Tang 2010(b) 02107 01883 7.7% 0.81[0.56, 1.17) -t
Subtotal (95% CI) 63.2% 1.20 [0.95, 1.52) »
Heterogeneity. Tau® = 0.10, Ch? = 32 58, df = 16 (P = 0.008), I = 51%
Test for overall effect: Z = 154 (P = 0.12)
1.1.3 Men and Women
Malats 2000 09163 04675  24% 2.50(1.00, 6.25) | ey
Subtotal (95% C1) 24%  2.50[1.00, 6.25) -
Heterogeneity. Not applicable
Test for overall effect Z = 1.96 (P = 0.05)
Total (95% Cl) 100.0% 1147 [1.01,1.37] 3
Heterogeneity: Tau® = 0.05; Ch = 38.51, df = 22 (P = 0.02): I = 43% s s i n
Test for overall effect: Z =203 (P = 0.04) Lower risk  Higher risk

Test for subgroup differences: Ch? = 2.76, df = 2 (P = 0.25), P = 27.6%

Bruce, Thorax 2015.
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NLST Results
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NLST Team. N Engl J Med 2011.



Cost-Effectiveness

Cost per QALY (3

Overall 81,000
Male 147,000
Female 46,000
Former smoker 615,000
Current smoker 43,000

Black, N Engl J Med 2014.



VA Implementation Study

I

Eligible and screened 49.6
Nodules (all) 59.7
Nodules > 8 mm 12.7
Suspicious — not cancer 2.0
Confirmed cancer 1.5
Incidental findings 40.7

Kinsinger, JAMA Int Med 2017.



Procedure Complication Rates

[A] Incremental complication
rates by age
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Huo, JAMA Int Med 2019.
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Risk Calculation

PLCOM2012 Risk | USPSTF Negative | USPSTF Positive

Newative 20,712 3,695
& 101 33
Dositive 2 445 10,475

93 449
ol 23157 14,170

195 482

Tammemagi, N Engl J Med 2013, PLoS One 2014.

24,407
135

12,920
542

37,327
677



NELSON Final Round

T Round2(%) | Round4 (%

Stage | 75.8 60.8
Stage 4 3.4 13.0
Adenocarcinoma 60.3 50.0
Squamous cell 5.2 21.7

Interval cancers 5 28

Yousaf-Khan, Thorax 2017.



z CHEST | Thailand
Congress Bangkok | 10-12 April
2019

Lung Nodule Evaluation



Lung Nodule Incidence
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Nodule Management Guidelines

[Solid nodule £ 8 mm in diameter]

|

Determine clinical (pretest)
probability of malignancy

V. Y

[ Lowks%)@1) ) (Moderate to high (> 5%) (3.2)]
; ;
[ Characterize nodule size } [ Characterize nodule size ]

54:11m ] [>4t026mm] [>6to‘s8mm] [ $4:'nm ] [>4to;6mm) [>6to;8mm]

! ! ! ! ! !

Patient CT scan at CT scan at 6-12 19 months CT scan at 6-12 CT scan at 3, 6,
discussion 12 mo and 18-24 mo and 18-24 mo and 12 mo

| | | | | |
'

[ Annual CT surveillance after discussion with patient based on clinical judgment/patient preference ]

Bai, Chest 2016.



Ultrathin Bronchoscope Yield

| Ultrathin (%) | Thin with GS (%)

Malignant
<20 mm
>20—-30 mm
All
<20 mm
>20—-30 mm

Oki, Am J Respir Crit Care Med 2015.

76
87

65
34

61
79

49
71




Bronchoscopy Yield

- Standard Bronch (%) | Thin Bronch — EBUS (%)

Malignant 45.8 - 49.1 60.0 - 64.3
Benign 29.4-37.1 28.6 - 38.5

Tanner, Chest 2018.



Sub-Solid Lung Nodules
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Surgical Advances



Open Thoractomy vs. VATS

S pen )| vars

Respiratory complications 32 27
Extended length of stay 16 8
Mortality 4 2

Ezer, Ann Am Thorac Soc 2018.



VATS in the Elderly

Length of stay (days) 5 6
ICU admission (%) 2.5 14.8
Discharge to rehab (%) 5.0 22.5

30 day readmission (%) 0 8.6

Port, Ann Thorac Surg 2011.



VATS vs. Thoracotomy Survival
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Boffa, J Clin Oncol 2018.



Robot Assisted Thoracoscopic Surgery

| Inexperienced | Experienced

30 day mortality (%) 2.0 1.1
LN examined (#) 8 10
Length of stay (days) 5 4

Conversion (%) 11.8 7.4

Arnold, J Am Coll Surg 2018.



Sublobar Resection in LPA

100
80
60 =
40
20 =
Median (95% Cl) HR (95% Cl) Time-Point KM Est (95% Cl)
m— Obectomy 9.2 (8.4-NE) REF 5 70.5 (68.2-72.9%)
s Sublobar w/ LN sampled  NE (8.4-NE)  0.93 (0.73-1.19) 5 71.1 (64.9-77.9%)
w—  Sublobar w/o LN sampled 6.5 (5.8-7.6)  1.45(1.20-1.76) 5 65.1(59.3-71.5%)
0 Logrank P-value: 0.0004
] I I I I ]
0 2 4 6 8 10
Time (years)

Cox, J Thorac Oncol 2017.
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SBRT in Inoperable Stage | NSLCLC
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Timmerman, JAMA 2010.



SBRT vs. Conventional Radiotherapy
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Ball, Lancet Oncol 2019.



Lobe vs. SBRT - Propensity Matched
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Early Mortality
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Stokes, J Clin Oncol 2018.



SBRT vs. Surgery

3-year overall survival (95% Cl):
SABR 95% (85-100); surgery 79% (64-97)
HR (95% Cl): 0-14 (0-017-1-190)

Overall survival (%)

log-rank p=0-037

—— SABR
— Surgery

Chang, Lancet Oncol 2015.
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8th Edition Stage Classification

 The T category is broken down by size in 1 cm increments until 5 cm
e Tumors > 5-7 cm are considered T3 and those > 7 cm T4.

 Tumors involving the main bronchus or causing atelectasis are
considered T2a, while those that invade the diaphragm are labeled T4.

* The M component now takes into account whether there is a solitary
extra-thoracic metastasis or multiple metastases.

e Stages IA, lll, and IV have subdivisions that were not previously
present.

Goldstraw, J Thorac Oncol 2016.



8th Edition Stage Classification

Second Primary Multifocal Pneumonic-Type
Lung Cancer GG/L Nodules Adenocarcinoma Separate Tumor Nodule
Imaging Two or more distinct Multiple ground glass Patchy areas of ground Typical lung cancer
features masses with imaging or part-solid nodules glass and consolidation (e.g., solid, spiculated)

characteristic of lung
cancer (e.g., spiculated)

Pathologic Different histotype or

histologic assessment
MIA, LPA)

TNM Separate cTNM and
classification ~ pTNM for each cancer

N and M
Conceptual Unrelated tumors Separate tumors,
view albeit with similarities

Adenocarcinomas with

features different morphologic prominent lepidic
features by comprehensive ~ component (typically

varying degrees of AlS,

T based on highest T lesion
with (#/m) indicating
multiplicity; single

with separate solid nodule

Same histologic features Distinct masses with the
throughout (most often same morphologic features
invasive mucinous by comprehensive
adenocarcinoma) histologic assessment

T based on size or T3 if in  Location of separate nodule
single lobe, T4 or M1a if in  relative to primary site
different ipsilateral or determines if T3, T4,
contralateral lobes; single  or M1a; single N and M
N and M

Single tumor, diffuse Single tumor, with
pulmonary involvement intrapulmonary metastasis

Detterbeck, J Thorac Oncol 2016.



PET-CT Staging
Futile Thoracotomy PET-CT
No (%) 65 48
Yes (%) 35 52

Fischer, N Engl J Med 2009.



EBUS vs. Mediastinoscopy

N2/N3 m Endosonography

Sensitivity 79% 94%
NPV 86% 93%
Avoidable Thoracotomies 21 9

Complications 7 6

Annema, JAMA 2010.



EBUS and Tumor Characterization

Navani, Am J Respir Crit Care Med 2012.
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Staging Guideline Consistent Care

T1-3, N1-3, MO Patients

N=15,316
é/' \
< Gui:.elin.e c|onsist?nt fi B % > Guideline inconsistent
mediastinal sampling first, 1=3,155 (21%) mediastinal sampling not first, n=12,161 (79%)
Lung cancer other than small cell Small cell lung cancer Lung cancer other than small cell Small cell lung cancer
N=2,680 (85%) N=475 (15%) N=10,540 (87%) N=1,621 (13%)

Mediastinal sampling Mediastinal sampling

done second or later never done

N=4,659 (44%) N=5,881 (56%)

Ost, Chest 2014.



EBUS - Normal Mediastinum
EBUS - PD-L1

e s B 2020 | PD-L1>1% | PD-L1250%

rate lmit it ZValue p-Value

Naur (2017) 0420 0240 0640 -0652 0514 Sensitivity 70 40
Edwards (2016) 0429 0206 0684 -0533 0504

Ong (2015) 0412 0210 0648 -0.724 0.469 S

Oki (2014) 0250 0083 0552 -1.648 0099 SPECIfICIty 100 97
Shingyoji (2014) 0350 0177 0574 -1.3220 0.187

Yasufku (2013) 0563 0324 0775 0499 0618

Szlubowski (2010) 0250 0.108 0478 -2127 0033 PPV 100 80
Hwangbo (2009) 0667 0333 0829 0980 0.327

Jamil (2009) 0700 0376 0900 128 0220 NPV 79 84

Herth (2008) 0929 0423 099% 1748 0.081
Herth (2006) 0941 0680 0992 269 0.007

0495 0364 0626 -0080 0936
s TR oL Concordance 86 83

El-Osta Ann Am Thorac Soc 2018. Sakata, Chest 2018.
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WHO Classification

Use of immunohistochemistry throughout the classification.
New emphasis on genetic studies.

New classification for small biopsies and cytology.

Different approach to lung adenocarcinomas.

Restricting the diagnosis of large cell carcinoma.

Reclassifying squamous cell carcinomas.

N o U A2 W bhRE

. Grouping neuroendocrine tumors in one category.

Travis, J Thorac Oncol 2015.



Squamous Cell Genomic Characterization

@ Syn
W Non syn.

# mutations/Mb
o838388

70 50 30 10
# individuals with mutation

Cancer Genome Atlas Research Network, Nature 2012.
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Adenocarcinoma Molecular Profiling

b Transversion high Transversion low
Gender Number of mutations Number of mutations
Smoking status R S - - S— » 150 100 50 0 0 20 40 60
m Male ® Female m m Ever-smoker m Never-smoker P53 ———
TP53 46 e KRAS m
KRAS 33 = EGFR 4
KEAP1 17 B T STK11 " |
STK11 | 17 || — KEAP1 m
ENF I ; I I I IIII II I Iqm - SMXEE"" =
NF1 11
BRAF I | || ! '| o - pag i
@ [ PIK3CA -1
SETD2| | || | 9 o RB1 "
RBM10] I” 8 § W4 U2AF1 |
MGA | I I s 3 1 ERBB2 1
MET II | I |1 I| =3
ARID1A | I| I| || | 7 &
PIK3CA | | | | | | | 7
SMARCA4| | I 6 C Males Females
CDKZ?Z\ ||I | [ | | | | | 2 Number of mutations Number of mutations
U2AF1 | | 11 | 3 60 40 20 O 0 20 40 60
RIT1 | | | 2 SE_,G'Zq B
B Missense  ® Splice site ® Frameshift "
] Nonsense Inpframe indel MARCA4 ll
- — RBM10
()
o
©
5
o + Q <0.05 m Missense m Frameshift
& + P < 0.05 m Splice site 111 In-frame indel

m Nonsense m Other non-synonymous

B Transversions M Transitions ¥ Indels, other

Cancer Genome Atlas Research Network, Nature 2014.



Small Cell Genomic Characterization

a g.o @ Synonymous ® Nonsynonymous Mutation b
£ 100 frequency (%) q-values qg-values
g i 10 10.5680 100 deletions amplifications
—— J o
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George, Nature 2015.



Multiplexed Profiling

Activating Mutations

4

m Kras msEGFR m ALK OEGFR m 2+ m ERBB2 m BRAF
m PIK3CAm MET = NRAS = MEK1 mAKT1 = None

Kris, JAMA 2014.
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EGFR Mutations

EGFR-Mutation-Positive

1.0+ Hazard ratio, 0.48 (95% Cl, 0.36-0.64)
k: P<0.001
g 0.8 Events: gefitinib, 97 (73.5%); carboplatin
@ plus paclitaxel, 111 (86.0%)
£
% g 0.6
a o
S @ 04+
= Carboslati o
= arboplatin Gefitinib
< 0.2 plus
'@ paclitaxel
- 0.0 T T T T T 1
0 4 8 12 16 20 24

Months since Randomization

Mok, N Engl J Med 2009.

EGFR-Mutation-Negative

Probability of Progression-free
Survival

1.0+

0.8

0.6+

0.4+

0.2+

Hazard ratio, 2.85 (95% Cl, 2.05-3.98)
P<0.001

Events: gefitinib, 88 (96.7%); carboplatin
plus paclitaxel, 70 (82.4%)

Carboplatin plus
paclitaxel

Gefitinib

0.0
0

4 8 12 16 20 24

Months since Randomization



EGFR Mutations

8 1.0

£ _

= 0.8+ s 0.8 Osimertinib

n (]

L 8

0T 0.6 = 0c.

g ;. Osimertinib 6.2 %° Standard EGFR-TKI

Sa 04 £ 5

& : :‘.: n 0.4+

= ]

-_§ 0.2 F 0.2

2 Standard EGFR-TKI

o 0.0 T | T I T T I T | 0.0 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24 27 30 33

Month Month

Soria, N Engl J Med 2018.



EMLA4-ALK Translocation

Change in Tumor Burden
60+

40+

N
T

o
|

-20-

-40+

-60-

Percent Change from Baseline

-80-

-100 T T T T T T T
10 20 30 40 50 60 70 79

Patient No.

Kwak, N Engl J Med 2010.



EML4-ALK Translocation

100-
= 90
g 804
ST 704 Brigatinib
“ <
$.2 60
C 8 50
c Q.
g S 40- _ -Crizotit:l_ib
S
O 304
o0 Hazard ratio for disease progression or death,
S 209 049 (95%Cl, 0.33-0.74)
104 P<0.001 by log-rank test
O | | | | | | |
0 3 6 9 12 15 18 21

Months
Camidge, N Engl J Med 2018.



Other Targets

F KIF5B-RET CCDC6-RET NCOA-RET 100- ® Disease progression
20- » Stable disease
= Partial response
§ X604 = Complete response
SR o
@ 20
a 5 * M A
g =
& 204
&b
= c —40—
ga 8
§2 U 607
0
—804
-100

Wang, J Clin Oncol 2012. Shaw, N Engl J Med 2014.



Cross-Cancer Targets

A Maximum Change in Tumor Size, According to Tumor Type

=
50932 -
40
304 LR X
10

-70-
-80-
-90
-100-

Maximum Change in Tumor Size (%)

Drilon, N Engl J Med 2018.

Thyroid tumor I Soft-tissue sarcoma Appendix tumor
Colon tumor M Lung tumor W IFS
Melanoma M GIST I Breast tumor

04 -_-__
10 |
~20-

i Salivary-gland tumor
M Cholangiocarcinoma
M Pancreatic tumor

L |




EGFR
ALK
ROS1
BRAF
RET
ERBB2
KRAS
MET

Molecular Testing Guidelines

Table 5. Emerging Markers for Molecular Testing in
| standAlone | _Panel _ L Conc

X X X X

X X X X X X X

X

Mitogen-activated protein kinase kinase 1 (MEK1/MAP2KT)
Fibroblast growth factor receptor 1-4 (FGFR 1-4)
Neurotrophic tyrosine kinase, receptor, type 1-3 (NTRK1-3)
Neuregulin 1 (NRG1)

Ras-like without CAAX 1 (RITT)

Neurofibromin 1 (NF1)

Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit
alpha (PIK3CA)

AKT serine/threonine kinase 1 (AKTT)

NRAS proto-oncogene, GTPase (NRAS)

Mechanistic target of rapamycin (MTOR)

Tuberous sclerosis 1 (TSCT)

Tuberous sclerosis 2 (TSC2)

KIT proto-oncogene receptor tyrosine kinase (KIT)
Platelet-derived growth factor receptor alpha (PDGFRA)
Discoidin domain receptor tyrosine kinase 2 (DDR2)

Lindeman, Arch Path Lab Med 2018; Kalemkerian, J Clin Oncol 2018.
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Plasma Genotyping

[ Found in tissue and plasma
[ Found in plasma only
[ ] Found in tissue only

Aggarwal, JAMA Oncol 2018.
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Change in Target Lesions from Baseline (%)

Immune Checkpoint Inhibitors

I Objective Response [ No Objective Response

! A First occurrence of new lesion
| # Patient off study
: 1.0- 17/17
!
|
| v 08-
| c
| K
' ®
o 0.6+
s
S
B 0.4
o
Q.
o
& 021
0/17
Positive Negative
Weeks since Treatment Initiation (N=25) (N=17)

PD-L1 Status

Brahmer, N Engl J Med 2012. Topalian, N Engl J Med 2012.




Second Line Therapy

1004 Median Overall Survival 1-Yr Overall Survival No. of
90 mo (95% Cl) % of patients (95% Cl) Deaths -
Nivolumab (N=135) 9.2 (7.3-133) 42 (34-50) 86 a3
7 80 Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 113 S
=
= 704 a
s s
‘s 60 < o
® Hazard ratio for death, 0.59 (0.44-0.79) é
= 504 P<0.001 e
5
£ o 3
a Nivolumab 3 i
3 30 4 |
R E -
20 -
g :
104 Docetaxel 9 :
it 0 T T T T T T T T 1
0 T T T T T T T 1 0 3 6 9 12 15 18 21 24 27
0 3 6 9 12 15 18 21 24
Months Months

Brahmer, N Engl J Med 2015. Borghaei, N Engl J Med 2015.



Overall Survival (%)

70+

60~

50+

40

30+

First Line Therapy Alone PD-L1 Positive

Pembrolizumab

Chemotherapy

Hazard ratio for death, 0.60 (95% Cl, 0.41-0.89)
P=0.005

3 6 9 12 15 18 21

Month

0S (%)

100
90 -
80 -
70
60 -
50

70.3 No. of Events HR (95% CI)
54.8 Pembrolizumab 73 0.63 (0.47 to 0.86)
Chemotherapy 96 P=.002*
51.5

345 Median OS (months) (95% CI)

30.0 (18.3 to NR)
14.2 (9.8 to 19.0)

40
30 -
20 4
10 -

Reck, N Engl J Med 2016. Reck, J Clin Oncol 2019.
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Patients Who Survived (%)

100+

90

80+

704

60+

50

40-

30

ICl + Chemotherapy

Pembrolizumab combination

Placebo combination

Patients Who Survived (%)

Hazard ratio for death, 0.49 (95% ClI, 0.38-0.64)
P<0.001

T T T T 1

12 15 18 21
Months

o
-

T
3

100+
90+
80+
70+
60
50+
40+
304
204
10+

Hazard ratio for death, 0.64 (95% Cl, 0.49-0.85)
P<0.001

Pembrolizumab combination
|

Placebo combination

T T T T T T T T T T T T

Months

Gandhi, N Engl J Med 2018. Paz-Ares, N Engl J Med 2018.



Stage Il Small Cell

o Stratified hazard ratio for death, 0.68 (99.73% Cl, 0.47-0.997) 100+ Rate of Overall Survival at 12 Mo

0.9- Two-sided P=0.0025 90- Atezolizumab 51.7% (95% Cl, 44.4-59.0)

hicl o Placebo 38.2% (95% Cl, 31.2-45.3)
£ ES Stratified hazard ratio for death, 0.70 (95% Cl, 0.54-0.91
g 0.7 T 704 P=0.007
A 2
g 0.6 Durvalumab E 60+
3 05 : A
% i '; 0 |
g 0.4 Placebo v 404 ’
ﬁ: 0.3 § 30 !
& 024 g 20- ! ! Ate_zohzumab

0.1 10 Median in the placebo group, | Median in the atezolizumab group,  Placebo

10.3 mo (95% Cl, 9.3-11.3) I 12.3 mo (95% Cl, 10.8-15.9)
0.04— T T T T T T T T T T T T T T 0 L L L . T T S T R R S T . R S . T
01 3 6 9 12 15 18 21 24 27 30 33 36 39 42 ‘ 01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Months since Randomization Months

Antonia, N Engl J Med 2018. Horn, N Engl J Med 2018.



Immune Related Adverse Events

Colitis¢©

Encephalitis, aseptic meningitis

Hypophysitis — S it Pneumonitis
o Hepatitis
Dry mouth, mucositis
Hypophysitis
Rash, vitiligo .
Neurologic
Thrombocytopenia, Adrenal
Myocarditis MyOSitiS
Hepatitis ' . , B Myocarditis
: < .!lm!{" - Pancreatitis, .
Adrenal insufficiency = @ - B nine dibetes HematOIOQIC
Nephritis n ’ .
Vasculitis ) 1y =2 - Colitis Nephritis
Arthralgia 2 ; v 7 T T T 1
Neuropathy ‘ X f oy / Enteritis 1500 1000 500 0 25 50
‘ ' Number of irAEs Reported Fatality Rate, %

Postow, N Engl J Med 2018. Wang JAMA Oncol 2018.
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Early Palliative Care

50+ o 100
[ Standard care [ Early palliative care
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® i 80-
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(V) 30+ 3
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§ 204 < Early palliative care
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‘6 Standard care
o
o °o 0 % % ©
HADS-D HADS-A PHQ-9 Months

Temel, N Engl J Med 2010.



Perception of Quality of End-of-Life Care

_ Excellent End-of-Life Care (%)

Intensive Care Unit (Y vs. N) 43.1vs. 52.5
No Hospice (Y vs. N) 42.8 vs. 59.3
Death in Hospital (Y vs. N) 41.0 vs. 58.0

Wright, JAMA 2016.



Survivorship
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Shapiro, N Engl J Med 2018.



Indwelling Pleural Catheter vs. Pleurodesis

Time in hospital as a percentage
of patient days in trial

100 - sese svcee

3

(o]
o
1

D
o
L
|
1

S
o
1

N
o
1

Percentage of Days in Hospital
During Time in Trial, %

T
{.%f‘{: B T 4

IPC Pleurc])desis
Thomas, JAMA 2017. (n=73) (n=71)



Indwelling Pleural Catheter

1.0 1
—— Aggressive Arm
---- Standard Arm
60 ;
Primary-outcome Tal
0.8 % alc
analysis
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Probability of Auto-Pleurodesis

Patients with Successful Pleurodesis (%)
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Wahidi, Am J Respir Crit Care Med 2017. Bhatnagar, N Engl J Med 2018.



