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Background. The Society of Thoracic Surgeons (STS}
creates risk-adjustment models for common cardiotho-
racic operations for quality improvement purposes. Our
aim was to update the lung cancer resection risk model
utilizing the STS General Thoracic Surgery Database
(GTSD) with a larger and more contemporary cohort.

Methods. We queried the STS GTSD for all surgical
resections of lung cancers from January 1, 2012, through
December 31, 2014. Logistic regression was used to create
three risk models for adverse events: operative mortality,
major morbidity, and composite mortality and major
morbidity.

Results. In all, 27,844 lung cancer resections were
performed at 231 centers; 62% {n = 17,153} were per-
formed by thoracoscopy. The mortality rate was 1.4%
{n = 401}, major morbidity rate was 9.1% (n = 2,545},
and the composite rate was 9.5% (n = 2,654}. Predictors
of mortality included age, being male, forced expiratory
volume in 1 second, body mass index, cerebrovascular

disease, steroids, coronary artery disease, peripheral
vascular disease, renal dysfunction, Zubrod score,
American Society of Anesthesiologists rating, thoracot-
omy approach, induction therapy, reoperation, tumor
stage, and greater extent of resection (all p < 0.05). For
major morbidity and the composite measure, cigarette
smoking becomes a risk factor whereas stage, remal
dysfunction, congestive heart failure, and cerebrovas-
cular disease lose significance.

Conclusions. Operative mortality and complication
rates are low for lung cancer resection among surgeons
participating in the GTSD. Risk factors from the prior
lung cancer resection model are refined, and new risk
factors such as prior thoracic surgery are identified. The
GTSD risk models continue o evolve as more centers
report and data are andited for guality assurance.

{Ann Thorac Surg 2016;102:370-7}
© 2016 by The Society of Thoracic Surgeons

Lung Cancer Surgery Outcomes

Operative mortality: 1.4%
Major Complications:

Variable

No. (%)

Pneumonia

1,116 (4.0%)

Unexpected return to OR

1,050 (3.8%)

Reintubation

899 (3.2%)

Tracheostomy

283 (1.0%)

ARDS

159 (0.6%)

Vent support >48 hrs.

148 (0.5%)

Bronchopleural Fistula

149 (0.5%)

Pulmonary Embolus

131 (0.5%)

Myocardial Infarction

92 (0.3%)
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Rational for Neoadjuvant Immune Therapy

30-55% of patients undergoing curative intent surgical resection have
recurrence

Adjuvant chemotherapy adds ~5% survival benefit

Neoadjuvant treatment can be used in patients eligible for adjuvant therapy —
early opportunity to treat micrometases

Neoadjuvant Immune therapy (PD-1/PD-L1 inhibitors) offer promise for
Increased response rates



Surgical Considerations with Neoadjuvant Immunotherapy

* Logistics
— Tissue diagnosis/NGS (ALK/EGFR)

— Case coordination
« Immune therapy/chemo every 3 weeks x 3 cycles
« Surgery within 3 weeks of neoadjuvant therapy

* Immunotherapy side effects delaying/cancelling surgery
» Surgical complications



Lobectomy After Neoadjuvant Immunotherapy
(Carboplatin/Taxol/Nivolumab)

Pre-treatment Post-treatment



Lobectomy After Neoadjuvant Immunotherapy




Lobectomy After Neoadjuvant Immunotherapy

Procedure trends >

Pulmonary Lobectomy

® Your last case 17 7min

= Your average 133min







Surgical Outcomes: Checkmate 816

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MAY 26, 2022 VOL. 386 NO. 21

Median
No.of  Event-free Survival
Patients (95% Cl)
mo

Nivolumab plus

chemothera
' Nivolumab plus 179 31.6 (30.2-NR)

Chemotherapy

Chemotherapy 179 20.8 (14.0-26.7)
Chemotherapy alone Alone

Neoadjuvant Nivolumab plus Chemotherapy in Resectable
Lung Cancer

Event-free Survival (%)

Hazard ratio for disease progression,
ide A elip { disease recurrence, or death, 0.63
1 (97.38% Cl, 0.43-0.91)
P=0.005
6 9 12 15 18 21 24 27 30 33 36 39 42

Months

No. at Risk
Nivolumab plus chemotherapy 179 151 136 124 118 107 102 87 74 41 34 13 6 3

0
Chemotherapy alone 179 144 126 109 94 83 75 61 52 26 24 13 11 4 O

Odds ratio, 13.94 (99% Cl, 3.49-55.75)
P<0.001

Difference, 21.6
24.0
(43/179)

Pathological Complete
Response (%)

2.2
(4/179)

Nivolumab plus Chemotherapy Chemotherapy Alone




Surgical Outcomes: Checkmate 816

Nivolumab plus

Chemotherapy Chemotherapy

Patients with definitive surgery™ — no. (%)
Time from last neoadjuvant dose to definitive surgery — wk
Median (IQR)
Patients with cancelled definitive surgery — no. (%)
Disease progression
Adverse event
Othert
Patients with delayed surgery*% — no. (%)
Administrative reason
Adverse event
Other
Length of delay in surgery — wk
Median (IQR)
Of patients with delayed surgery, proportion no. (%)
with delay of!
=2 wk
=2 and =4 wk
=>4 and =6 wk
=6 wk

(N =179)
149 (83.2)

5.3 (4.6-6.0)
28 (15.6)
12 (6.7)

2 (1.1)

14 (7.8)
31 (20.8)
17 (11.4)
6 (4.0)

8 (5.4)

2.0 (0.6-3.0)

17 (54.8)
8 (25.8)
3 (9.7)
3 (9.7)

(N = 179)
135 (75.4)

5.0 (4.6-5.9)
37 (20.7)
17 (9.5)

1(0.6)
19 (10.6)
24 (17.8)

8 (5.9)

9 (6.7)

7 (5.2)

2.4 (1.0-3.7)

11 (45.8)
8 (33.3)
2 (8.3)

3 (12.5)




Surgical Outcomes: Checkmate 816

Duration of surgery! — min
Median (IQR)
Surgical approach® — no. (%)
Thoracotomy
Minimally invasive**
Minimally invasive to thoracotomy
Type of surgery®1" — no. (%)
| obectom
Sleeve lobectomy
Bilobectomy
Pneumonectomy
Other
Completeness of resection’ — no. (%)
RO (no residual tumor
R1 (microscopic residual tumor)
R2 (macroscopic residual tumaor)
Rx (unknown)
Sampled lymph nodes — median (IQR)
Median length of hospital stay — days (IQR)

Median length of hospital stay by surgery type — days (IQR)

Lobectomy
Pneumonectomy
Other#

185.0 (133.0-260.0)

88 (59.1)
44 (29.5)
17 (11.4)

115 (77.2
2 (1.3)
3(2.0)

25 (16.8)

24 (16.1)

124 (83.2
16 (10.7)
5 (3.4)
4(2.7)
19 (12-25)
10.0 (7.0-14.0)

10.0 (7.0-15.0)
10.0 (8.0-13.0)
8.5 (4.0-13.0)

213.5 (150.0-283.0)

85 (63.0)
29 (21.5)
21 (15.6)

82 (60.7
10 (7.4)
4 (3.0)

34 (25.2)

21 (15.6)

105 (77.8
21 (15.6)
4 (3.0)
5 (3.7)
18.5 (10-26)
10.0 (7.0-15.0)

9.0 (6.0~14.0)
11.0 (9.0-16.0)
9.0 (7.0~14.0)




Surgical Outcomes: Checkmate 816

Nivolumab + chemo Chemo alone

Delayed Surgery due to 3.4% 5.1%
treatment AE

Cancelled Surgery due to 1.1% 0.6%
treatment AE

All Surgical Adverse Events  41.6% 46.7%

Grade Surgical 3-4 AEs 11.4% 14.8%

Grade Surgical 5 AEs 1.3% 0




THORACIC: LUNG CANCER: CLINICAL TRIAL

Surgical results of the Lung Cancer Mutation Consortium | cresk o updaes

3 trial: A phase Il multicenter single-arm study to
investigate the efficacy and safety of atezolizumab as
neoadjuvant therapy in patients with stages IB-select I1IB
resectable non-small cell lung cancer

Valerie W. Rusch, MD,” Alan Nicholas, PhD,” G. Alexander Patterson, MD," Salama N. Waqar, MD,
Eric M. Toloza, MD," Eric B. Haura, MD," Dan J. Raz, MD,* Karen L. Reckamp, MD*

Robert E. Merritt, MD," Dwight H. Owen, MD," David J. Finley, MD,* Ciaran J. McNamee, MD,"

Justin D. Blasberg, MD,' Edward B. Garon, MD,' John D. Mitchell, MD.* Robert C. Docbele, MD,"
Frank Baciewicz, MD,' Misako Nagasaka, MD." Harvey . Pass, MD,” Katja Schulze, PhD."

Ann Johnson, MS,"” Paul A. Bunn, MD," Bruce E. Johnson, MD," Mark G. Kris, MD,"

David J. Kwiatkowski, MD," Ignacio 1. Wistuba, MD.” Jamie E. Chaft, MD," David P. Carbone, MD,' and
Jay M. Lee, MD'

ABSTRACT

Objective: Multimodality treatment for resectable non-small cell lung cancer has
long remained at a therapeutic plateau. Immune checkpoint inhibitors are highly
effective in advanced non-small cell lung cancer and promising precperatively in
small clinical trials for resectable non-small cell lung cancer. This large multicenter
trial tested the safety and efficacy of neoadjuvant atezolizumab and surgery.

Methods: Patients with stage IB to select llIB resectable non-small cell lung cancer
and Eastern Cooperative Oncology Group performance status of1 were eligible. Pa-

tients received atezolizumab 1200 mg intravenously every 3 weeks for 2 cycles or After S n
less followed by resection. The primary end point was major pathological response  patients with stage I8 to lIB NSCLE, the MPR rate
in patients without EGFR/ALK+- alterations. Pre- and post-treatment computed to- =~ was20%.

mography, positron emission tomography, pulmonary function tests, and bio-

specimens were obtained. Adverse events were recorded by Common CENTRAL MESSAGE

Terminology Criteria for Adverse Events v.4.0.

Results: From April 2017 to February 2020, 181 patients were entered in the study.
Baseline characteristics were mean age, 65.1 years; female, 93 of 181 (51%); nonsqu-
amous histology, 112 of 181 (62%); and clinical stages IIB to IIIB, 147 of 181 (81%). In
patients without EGFR/ALK alterations who underwent surgery, the major patholog-
ical response rate was 20% (29143 95% confidence interval, 14-28) and the path-
ological complete response rate was 6% (8/143; 95% confidence interval, 2-11).
There were no grade 4/5 treatment-related adverse events preoperatively. Of 159
patients (87.8%) undergoing surgery, 145 (91%) had pathologic complete resec-

tion. There were 5 (3%) intraoperative complications, no intraoperative deaths,
and 2 postoperative deaths within 9o days, 1 treatment related. Median disease-
free and overall survival have not been reached.

Conclusions: Neocadjuvant atezolizumab in resectable stage IB to IlIB non-small cell
lung cancer was well tolerated, yielded a 20% major pathological response rate, and
allowed safe, complete surgical resection. These results strongly support the further
development of immune checkpoint inhibitors as preoperative therapy in locally
advanced non-small cell lung cancer. (J Thorac Cardiovasc Surg 2023;165:828-39)

Major pathologic response 20%

Patients (%)

Patlents (%)

101 patients started with
minimally invasiva surgery,
and 15 {15%) converied
1o thoracatomy

17

Tharacetomy VATS
(n=73) (n=27)
Surgical approach

4
I

RO R
(= 145) n=7)
Completeness of resaection




Post-treatment Pulmonary Function

TABLE 2. Pre- and post-atezolizumab pulmonary function tests™

PFT factor Pre-atezolizumab (mean values) Post-atezolizumab (mean values) Mean change (95% CI)
FEVI1 (n = 150) 85.6% 84.3% -1.3% (=3.1% to 0.5%)
FVC (n = 152) 93.0% 92.9% —0.1% (—=1.8% to 1.7%)
DLCO (n = 126) 79.2% 76.2% ~3.0% (—4.9% to —1.2%)

Results are shown as percent predicied. PFT, Pulmonary function test; CI, confidence interval: FEVI, forced expiratory volume in 1 second: FVC, forced vital capacity; DLCO,
diffusion capacity for carbon monoxide. *Patients with pawred values at screening and surgery visits,




LCMC3 Complications

TABLE E2. Reasons for surgery being performed outside of protocol

Pre-operative irAEs (N = 181) Post-operative irAEs (n = 159)
window

Pneumonitis 1% (n=1)
Surgery window N =159

Hypothyroidism 1% (n=1) 4% (n=7
Within £ 10 d protocol 140 (88) ypothyroidi (n=1) (n=7)

window, n (%) Colitis 1% (n=1)
Outside £+ 10d window, n (%) 19(12)
Treatment related, n 4
Other medical reasons, n i
Patient or surgeon logistical
reason, n [l Grade 1 or2 Bl Grade 1 or 2
. . . oy e Grade > 3 Grade = 3
Median time outside window, 8 (1-45) A [ Grade Bl Grade
d (range)

Hepatitis 1% (n=1)

9 Incidence (%)

Median time from end of 22 (11-74)
cycle 2 (d 22) to surgery™
(range)

*n = 152




LCMC3 Surgical Complications

5 operative injuries 3.1% (5/159)

— 4 vascular
— 1 bronchial

Prolonged air leak 2.5% (4/159) — 3 grade 3
Atrial fibrillation 6.25 (10/159) — 7 grade 2, 2 grade 3, 1 grade 4
Length of stay: median 7.5 days

2 mortalities: one at 30 days from cardiac arrest, one at 2.5 months from
pneumonitis

Pneumonectomy (n=10): 14 AE, 3 grade 4 AE, 1 grade 5 AE
No pneumonectomy (n=145): 6.9% grade 4 AE, 2.8% grade 5 AE



Minimally Invasive Lobectomy after Immunothera

Safety and feasibility of minimally invasive lobectomy after
neoadjuvant immunotherapy for non-small cell
lung cancer

Camille Mathey- Andrews, MD," Meghan McCarthy, BS.” Alexandra L. Potter, BS,” Jorind Beqari, MD,"

Sean C. Wightman, M D, Douglas Liou, MD,

ABSTRACT

Obijective: The objective of this study was to evaluate the feasibility of minimally
invasive surgery (MIS) and perioperative outcomes following neoadjuvant immuno-
therapy for resectable non-small cell lung cancer (NSCLC).

Methods: Patients with stage | to [l NSCLC treated with immunotherapy with or
without chemotherapy or chemotherapy alone prior to lobectomy were identified
in the National Cancer Database (2010-2018). The percentage of operations per-
formed minimally invasively, conversion rates, and perioperative outcomes were
evaluated using propensity-score matching. Propensity-score matching was also
used to compare perioperative outcomes between patients who underwent an
open lobectomy and those who underwent an MIS lobectomy after neoadjuvant

immunctherapy.

Results: Of the 4229 patients identified, 18 received neocadjuvant immuno-
therapy and g4om ( received neoadjuvant chemotherapy alone. There was
no difference in the rate of MIS lobectomy among patients who received immuno-
therapy compared with those who received chemotherapy alone in propensity
score-matched analysis (6 = 11). There also were no significant
differences in the rate of conversion from MIS to open lobectomy (14% vs 15%,
P = 83 odds ratio, 1.1; 95% confidence interval, o. ) or in nodal downstaging,
margin positivity, 30-day readmission, and 30- and 9o-day mortality between the 2
groups. In a subgroup analysis of only patients treated with necadjuvant immuno-
therapy, there were no differences in pathologic or perioperative outcomes be-
tween patients who underwent open lobectomy and those who underwent MIS
lobectomy.

Conclusions: In this national analysis, neoadjuvant immunotherapy for resectable
NSCLC was not associated with an increased likelihood of the need for thoracot-
omy, conversion from MIS to open lobectomy, or inferior perioperative outcomes.
(J Thorac Cardiovasc Surg 2023, ll-9)

—
=
=

Neoadjuvant immunotherapy does not
worse perioperative outcomes.

CENTRAL MESSAGE

lead to

« NCDB analysis

* No difference In:
— Use of MIS (60% vs 51%)
— Conversion to open (14% vs 15%)

* No difference in:
— Length of stay
— Readmission
— 30 and 90 day mortality

Safety and Feasibility of Minimally Invasive Lobectomy after Neoadjuvant Inmunotherapy

Retrospective analysis of patients in
the NCDB with clinical stage I-ll

After propensity-score matching, no
differences in perioperative outcomes
including...

Surgical Approach

= Length of
stay
W Open @ Conversion

el W Minimally invasive | [0 No conversion 30-day

readmission

h- = 30- & 90-day
; M Open & Conversion mortality
Meoadjuvant chemotherapy (n = 4011) | Minimally invasive [ No conversion



Soclety of Thoracic Surgeons
General Thoracic Surgery Database (GTSD)

The Society of Thoracic Surgeons L4 EStab I i S h ed i n 2 OO 2

General Thoracic Surgery Database
Analyzed Procedure Data Collection Form
Version 2.41

22018 The Society of Thoracic Surgeons

tion Form {D'CF) is required for all suspected or diagnosed Lung and

: | Cancer Resections and one should be initiated every time the patient enters the operating room. These - - - - -
 Largest clinical registry in thoracic
Fields that appear unde: i lue are required for a ed procedure record inclusion. If any of these fields are

missing data, the entire record will be excluded from analysis.

mpletion of the Thymus/Mediastinal Mass, Tracheal Resection and Hiatal Hemia/GERD sections is optional for

analyzed procedures, S u r e r
Procedures highlightad below, if performed as isolated procedures or with only other highlighted procedur:

collected unless the Surgeon Participant chooses to track them. If collected, use the Non-analyzed Proc
Highlighted procedures done in conjunction with analyzed (major) procedures should be included on this An:
Procedure DCF.

« Captures uniquely detalled
iIndividual patient clinical data
avmon S e e — pre-operative risk factors
e — procedural details
e — oncologic staging

Indicate the Secondary (supplemental) payor: P
0 Noneiself O None/self
0O Medicare O Medicare

If Medicare — Fee For Service: O Yes 0 No P 5 If Medicare — Fee For Service: 01 Yes O No _ post_operative Care and events

Medi
O Military Health O Military Health
O Indian Health Servi O Indian Health Service

.
O Cormrectional Facili O Correctional Facility I
O State Specific Plan O State Specific Plan - VI a S a u S
0O Other Government Insurance 0O Other Government Insurance

O Commercial Health Insurance
O Health Maintenance Organization O Health Maintenance Crganization
0O Non U.S. Plan O Nen U.S. Pla

O Trial 2 O Trial 2
i | trial patient 10

Pay ndicate the Primary payor




@ STS GTSD Snapshot

59th Annual Meeting of The Society of Thoracic Surgeons

January 21-23 | San Diego, California

As of 12/31/2022

‘ .
# Participants .

|25
|
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Lo 279 Total Participants
277 US & Canada
2 International
(UAE & New Zealand) H
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=0

#5TS2023

279 participants

2 international sites

359 surgeons

790,589
672,136

orocedures
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STS Database
Real World Data on Neoadjuvant Immune Therapy

STS National Database”

Trusted. Transformed. Real-Time.

£

General Thoracic Surgery Database

Neoadjuvant Therapy Module
PD-L1%

Was molecular testing performed prior to initiation of
therapy?

* must value

Select neoadjuvant therapy administered:
Number of cycles completed

Did the patient complete prescribed treatment?
* must value

Time (in days) from last treatment to surgery?

value

Pathologic response upon resection:
* must provide value

Was adjuvant therapy given?
* must value




Summary

Surgical resection following neoadjuvant immune therapy appears
feasible and safe based on trial data

Minimally invasive techniques can be utilized
Lesser extent of resection?
Care needs to be coordinated to avoid delays

Real world data needed



	Slide 1: Surgical Considerations in Neoadjuvant Immunotherapy in NSCLC
	Slide 2: Disclosures
	Slide 3: Lung Cancer Surgery Outcomes
	Slide 4: Robotic Assisted Right Lower Lobectomy
	Slide 5: Rational for Neoadjuvant Immune Therapy
	Slide 6: Surgical Considerations with Neoadjuvant Immunotherapy
	Slide 7: Lobectomy After Neoadjuvant Immunotherapy (Carboplatin/Taxol/Nivolumab)
	Slide 8: Lobectomy After Neoadjuvant Immunotherapy
	Slide 9: Lobectomy After Neoadjuvant Immunotherapy
	Slide 10: Surgical Complications
	Slide 11: Surgical Outcomes: Checkmate 816
	Slide 12: Surgical Outcomes: Checkmate 816
	Slide 13: Surgical Outcomes: Checkmate 816
	Slide 14: Surgical Outcomes: Checkmate 816
	Slide 15
	Slide 16: Post-treatment Pulmonary Function
	Slide 17: LCMC3 Complications
	Slide 18: LCMC3 Surgical Complications
	Slide 19: Minimally Invasive Lobectomy after Immunotherapy
	Slide 20: Society of Thoracic Surgeons General Thoracic Surgery Database (GTSD)
	Slide 21
	Slide 22: STS Database Real World Data on Neoadjuvant Immune Therapy
	Slide 23: Summary

