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Thoracic Surgery for Lung Cancer

Preserve Lung Tissue, Minimize Complications
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Shimkin MB, Connelly RR, Marcus SC, Cutler SJ.
J Thorac Cardiovasc Surg. 1962; 44:503-19



Preserve Lung Tissue, Minimize Complications

Early

2000s

US

Japan

RTOG 0236
reported in
JAMA w. local
control of over
90%

2011
2008

failed due to
better lack of accrual

survival with surgery

Fernando HC et al. J Thorac Cardiovasc Surg 2012;144:535-38; Trial of Either Surgery or Stereotactic
Radiotherapy for Early Stage |IA Lung Cancer (ROSEL) https://clinicaltrials.gov/ct2/show/NCT00687986;
Randomized study to compare CyberKnife to surgical resection in Stage | NSCLC(STAR)

https://clinicaltrials.gov/ct2/show/NCT00840749;
Chang JY et al. Lancet Oncol 2015; 16:630-7.



https://clinicaltrials.gov/ct2/show/NCT00687986
https://clinicaltrials.gov/ct2/show/NCT00840749

Lung Cancer Stage Distribution by Year: NSCLC
Planning Adjuvant/Neoadjuvant Trials
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Initiative for Early Lung Cancer
Research on Treatment: IELCART

> early detection and diagnosis of small,
early stage lung cancers followed by optimal treatment

» Call by the Institute of Medicine in 2007

>

>
>

>
>

>

Olsen L, Aisner D, McGinnis J. The learning healthcare system: workshop
summary of the Institute of Medicine Roundtable on evidence-based
medicine. National Academy Press (US) 2007: 4-10



Retrospective
comparison of
outcomes
among
refusers and
non-refusers

Treating physicians
identified patients
with T1-2NOMO

NSCLC

Study Coordinator
recruit potential
candidates

YES

Enrolled

- Patient Consent
Data collection forms

- CT scans

- Background

- Pre-treatment
- Physician
- Patients

Flores et al

. J Thorac Oncol. 2018; 13:946-57



Follow up Process

Enrolled

Surgery with/ without MLND r;_"H

>

Radiation Watchful z

(SBRT) Sublobar waiting o

resection Lobectomy =

(Segment/Wedge)
o T
- . e
Data collection forms Data collection forms Data collection forms RS
- Post-treatment radiation - Post-treatment Surgeon - QoL questionnaires 5 <
oncologist - Post-treatment Patients S &
- Post-treatment Patients - QoL questionnaires § ©
3

- QoL questionnaires

PRIMARY OUTCOME MEASURES: SURVIVAL, RECURRENCE

SHORT TERM OUTCOMES LONG TERM OUTCOMES
*  Quality of life - -
«  Surgical Outcomes: Modification to plan, other abnormalities * Quallty of life
S ERIERICEE - Tumor recurrence

«  Survival

« Treatment-related complications * Survival

Flores et al. J Thorac Oncol. 2018; 13:946-57



INITIATIVE FOR EARLY LUNG CANCER

RESEARCH ON TREATMENT (IELCART):
started in 2016

Pls: Thoracic Surgery, Radiology, Statistics, Epidemiology,
Percutaneous Interventional Procedures

Flores et al. J Thorac Oncol. 2018; 13:946-57



Taioli et al. J Thorac Oncol 2016; 11:400-6; Schwartz et al. J Comm
Support Oncol 2016; 14: 37-44; Yip et al. Cancer Invest. 2018; 36: 122-6;
Wolf et al. Ann Thor Surg 2017; 104:1171-8; Flores et al. J Cardiovasc
Surg 2014; 147:1619-26; Buckstein M et al. J Rad. Oncol 2014: 3: 153-7



Participating IELCART Sites

7 IELCART Workshops 2015-6 and
3 IELCART Conferences 2015-6



IELCART:
Enrolled 1,263 cases @sororzo20)  .»
2

7 IELCART Workshops 2015-6 and
3 IELCART Conferences 2015-6



IELCART Mount Sinal Hospital Surgeons




RADIOTHERAPY
Treatment of Lung Cancer

IELCART Mount Sinai Radiotherapists










First monograph.
Formation and background of IELCART: 2014-2016
and History of Thoracic Surgery by Fred Grannis Jr MD

ISBN: 978-0-46-477881-3



Individualized CT screening depends on indicators of risk
e.g., current smokers, former smokers, never smokers

I-ELCAP

100+ investigators
78 institutions in 10 countries

82,000+ participants

Nodule
growth and
detection

Screening

Mediastinal
protocol

Israel NY-ELCAP masses
SWItze_ rl an d Roswell Park  UNY-Upstate
Pathology S p aln SUNY-Downstate SUNY-Stonybrook
protocol |ta|y Emphysema

Mount Sinai

NY Medical North Shore
Long Island Jewish
Our Lady of Mercy
MSKCC

Regimen of
screening

Coronary
Artery Ca++

Kazakhstan

Brazil
Canada Sfeast
. Diseases
United States

Determines lung
cancer size,
stage, cure rate

Computer Conferences Continuous Publications

Analytics @ 6 months 300+

Quality

Improvement

Clin Imaging 1994; 18:16-20; Lancet 1999; 354: 99-105
NEJM 2006; 170:684-8; Radiology 2007; 243:239-49



Common IELCART Management System
based on ELCAP Management System™

1992

Original system was

created for the
initial 1,000
screening
participants

C. Henschke

System was
upgraded to web-
based system for
I-ELCAP

C. Henschke
together with A.P.
Reeves, Electrical
Engineer at Cornell
University

2016
Created the
Biopsy Registry

Created multi-
institutional

IELCART data and

Imaging

Now available
as a open
source system
to the world

2019

It has been
updated and
translated into
open source
management
system

Provided to the VA
by a grant from
Bristol Myers Squibb

prospective cohort Foundation

registry

Reeves et al. Radiology Nov 27 2001;
Henschke et al. Oncology 2020; PMID 31365749
& J Thorac Imaging 2020; PMID 32520848



Clinical staging criteria Comparison of treatment approaches

Risk factors for recurrence

Surgical decision making

Never smokers

~ 25% of IELCART cases

Surgical
resection surgery
(Sublobar VS.
VS. Radiotherapy
Lobectomy)

| Quality of life

Complications

Long Term Survival

Flores et al. J Thorac Oncol. 2018; 13:946-57



factors associated with sublobar resection

probability function

Yip et al. Deconstructing surgical decision making.
18th World Conference on Lung Cancer. IASLC 2017



Patient Survey

Pre-treatment:
Background form
Pre-treatment patient form
Quality of life questionnaire

Post-treatment:
Post-treatment patient form
Quality of life questionnaire

Each Follow-up:
Follow-up form
Quality of life questionnaire

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



4. Did you get information about lung cancer treatment from any of
the following other sources?

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Patient Post-Treatment Questionnaire

Q1. Did the pre-treatment discussion prepare you for

how you would feel after treatment?
If ‘not well’ or ‘moderately

/ well’, what area should have

been discussed more fully?

Very well,
837, 86%

In summary: Surgeons prepared patients very well, with only 121(14%) exceptions.

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Patient and Surgeon Perspectives

Did the pre-treatment discussion prepare you for how
you would feel after treatment?

Patient’s Surgeon's
perspective perspective

Moderate Wt
96, 11%

Very well, Very well,
837, 86% 801, 89%

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Patient Post-Treatment Questionnaire

Post-surgical support group or social worker recommendations?

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



- Before treatment
- After treatment

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Q3. Which of the following were the most important factors in
recommending that particular surgery to this particular patient

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Final decision before surgery Actual surgery Performed

Sublobar

31% Sublobar

37%

Lobectomy
Lobectomy 50%

48%

IELCART Workshops 2015-6 and
9 IELCART Conferences 2015-9



Sparse literature on early stage lung cancer
QoL questionnaire
before and 1-2 and 6 mos after Rx

then every year for 10 years

Schwartz et al. J Surg Oncol 2017; 115: 173-80
Yip et al. Cancer Invest. 2018; 36: 122-6



Quality of Life: Surgery vs. SBRT

184 patients (28 SBRT; 156 surgery) in SEER-MHQOS 1998-2014

PCS Score MCS Score
Surgery
Surgery
SBRT
SBRT
« Significant decline in PCS score both
« MCS score declined surgery only

* No significant difference in the change over time between the two treatment options for PCS or MCS

*Adjusted for age at diagnosis, gender, race, education, smoking status, completion of survey by proxy, and presence of relevant comorbidities.

Schwartz et al. J Thorac Dis 2019; 11:154-161



Average predicted score

vs. Lobectomy (L)
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Schwartz et al. Future Oncol 2018; 14: 151-63
Fevrier et al. J Thorac Dis 2020; 12: 3488-99



Mind-body intervention for early
stage lung cancer surgical patients

[*] Stress Management and Resilience Training SMART

o N
! ol

Schwartz R. Funded pilot



Separate staging for solid and subsolid
cancers

Pre-surgical assessment of mediastinal
lymph nodes

Value of PET scans for lymph node
metastases

Yip et al. J Thorac Oncol 2019; 14: 890-902
Wang et al. Clin Imaging 2020; 68:61-7



Kaplan-Meier Survival for pNOMO NSCLC < 30mm

Solid Cancers (n=336). Angiolymphatic (PAI) and pleural (PVI) invasion

None 93.0% (95% Cl: 87.9%-94.6%)

PAI+VPI 69.8% (95% CI: 40.7%-99.0%)

Log-rank p=0.07

Lung cancer specific survival

Time (month)

clinical, CT and pathologic findings
PAI was no longer a significant prognostic indicator_ (p = 0.19)

Yip et al. J Thorac Oncol 2019; 14: 890-902



Kaplan-Meier Survival for pPNOMO NSCLC £ 30mm
Subsolid Cancers n-1s3): Angiolymphatic (PAI) and pleural (PVI) Inv.

400
0, —
350 27-7 /0 g - .
v 300 = Lung cancer survival for patients
“ n - -
§ 250 g With subsolid nodules = 99.1%
8 200 4.9% %
‘s 150 3
% 100 g
[@)]
>0 § Log-rank
0 p=0.96

Subsolid (n=163)  Solid (n=336)
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. ) Time (month)
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« One death (1/163) : in patient w/part-solid nodule (15mm solid component)

Yip et al. J Thorac Oncol 2019; 14: 890-902



Kaplan-Meler Survival for
PNOMO NSCLC < 30mm:

Bottom Line: Nodule consistency on CT was a more
significant prognostic indicator than either PAI or VPI.




Assessment of Mediastinal Lymph Node
Metastases in Stage |IA NSCLC using CT and PET

For the 212 patients with solid cancers,

None of the 51
patients with
nonsolid or
part-solid
cancers had
mediastinal LN
metastases

Wang et al. Clin Imaging 2020; 68: 61-7



Treatment
Assessments

Length of stay

Major complications

Frequency of oxygen use after discharge
New primaries

Recurrence: local, mediastinal, distant

Long term consequences

IELCART Investigators. Work in progress



335 patients w/ clinical stage | NSCLC manifesting as a solid nodule

Altorki et al. J Thorac Cardiovasc Surg 2014; 147: 754-62
Flores et al. J Thorac Cardiovasc Surg 2014; 147: 1619-26
Buckstein M et al. J Rad. Oncol 2014: 3: 153-7



Surgery alone: 95% (95% CI: 93%-97%)

Surgery alone: 90% (95% CI: 87%-94%)

Buckstein M et al. J Rad. Oncol 2014: 3: 153-7
Berlin et al. Int J Radiat Oncol Biol Phy 2019; 104:122-6



Jirapatnakul et al. Work in progress



IELCART Investigators. Work in progress



Clinical Factors

C-G-l Models

o
Genetics / “ “
@

Pathology ® ®

L

PERSONALIZED
LUNG CANCER
RISK PREDICTION
RECURRENCE
SURVIVAL

Imaging

IELCART Investigators. Work in progress



Al for Lung Cancer:
detection, diagnosis and prognostication

Genomics Data Imaging data

NN

Radiomics and deep learning

Clinical
data

Decision

support
Precision Medicine

IELCART Investigators. Work in progress



Al Collaborative Investigations

» AP Reeves
D>

» M. Giger and S. Armado
>

» G. Tourassi and G. Agasthya
>




Second monograph: 2017-2020
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TBD:
An important historical
summary




Image taken from Jan 11, 2019
Complete Cancer Care

Future Personalized Lung Cancer Care



