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1. TeAikn (Definite) @¢parteia (XNueioBepatreia, AKTIVOBepATTEIQ,
AvoooBeparTreia)

oe MMKIT Tou AEN embexetal xeloovpyikng Bepareiag (otadia llib, V)

KAl oTNV €mavaioAoynon, amopacn Yia XelooLpyIkn Bepareia (Salvage).

2. Emeiyovoa Xeipovpyikn Aidocwoncg (Emergency Salvage) katd Tnv mopeia
TNG OYKOAOYIKNG ©Oepatreiac, ) YETA TO TEAOG TNG, o€ MMKI Touv AEN
EMEEXETAI APXIKA XElpoLPYIKN Beparreia (otadia lllb, 1V). To aitio utmopei va
gival N alpoTITLON, N ATTOCTNUATOTTOINCN/CNWN, TO EUTTONUA.

3. AoBeveic TTou emmeAe€av va LTTOPANBOLY C€ OTEPEOTAKTIKN AKTIVOBEQATIEIC
(SRS, SBRT, Cyberknife) kal §ev avtamrokpiOnkayv otn Bepareia n
LTTOTPOTTIACAV.
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Pattern of Local Failure and its Risk Factors of
Locally Advanced Non-small Cell Lung Cancer
Treated With Concurrent Chemo-radiotherapy

TAKANORI ABE' NAO KOBAYASHI!, TOMOMI AOSHIKA ', YASUHIRO RYUNO!,
SATOSHI SAITO!, MITSUNOBU IGARI!, RYUTA HIRAL', YU KUMAZAKI', YU MIURAZ,
KYOICHI KAIRAZ, HIROSHI KAGAMUZ, SHIN-EI NODA! and SHINGO KATO!

! Depariment of Radiation Oncology, International Medical Center, Saitama Medical University, Hidaka, Japan;
2Department of Respiratory Medicine, International Medical Center, Saitama Medical University, Hidaka, Japan

Abstract. Background/Aim: The mreaiment outcome of locally
advanced non-small cell lung cancer (LA-NSCLC) has been
improved over the past vears bur local failure is still common
for these patients. The purpose of this study is 1o analyze the
paitern of local failure and its risk factor of concurrent chemo-
radiotherapy { CCRT) for locally advanced LA-NSCLC . Patients
and Methods: We evaluared 77 patients treated with CCRT for
LA-NSCLC from Suly 2007 to December 2017 at our institution.
Maost of the parients were treated with 60 Gy in 30 fractions of
radiotherapy and concurrent chemaotherapy. The median follow-
up time was 26 months. Resulis: Among the 77 patienis, 50
developed progressive disease during follow-up, including 14
with only lecal recurvence (LR), 10 with only distant metastasis
and 26 with borh. Of the 14 parienrs with only LR, 12 had
primary mmor recurrence and 2 had recurrence in lvmph
nodes. A primary wmor volume af 50 cm3 was identified as the
oprimtal cur-aff value thar was significantly correlared with

FYPFHATIY PP P PectiPPemcs and averall eurvsivel @ aeveliicioes

{08} rate for patients with LA-NSCLC treated with CCRT is
reportedly only at 15%-20% (4-6), with distant metastasis as the
most common form of recurrence (7). Recently, consolidated
blockade therapy using programmed cell death ligand 1 (PD-
L1} inhibitor after concurrent chemo-radiotherapy for LA-
NSCLC significantly improved progression-free survival and
08, Antonia ef al. have reported that for LA-NSCLC patients
treated with durvalumab after CCRT an 18-month OS and
progression-free survival (PFS) was at 66.3% and 45.5%.
respectively, both significantly longer compared to placebo-
treated patients (8). Still. in cases where the PFS is significantly
improved when consolidated PD-L1 blockade therapy involves
durvalumab as maintenance therapy to prevent disease
progression after CCRT, local recurrence (LR) remains high (7.
9. Although LR can be classified as a recurrence occurring in
the primary tumor, lymph node or both primary tumor and

lymph node, only few studies have analyzed LR with respect to
thes zitasz it develans Thes

nattarme af loweal failirees and its ricl
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Commentary: Salvage Resection for Stage IIIA L)

Lung Cancer in the Era of Immunotherapy

e’

Erin M. Corsini, MD, and Boris Sepesi, MD

The management of stage 111A (N2) non—small-cell lung
cancer (NSCLC) is an area of thoracic oncology in constant
controversy and evolution. Historically, the high rate of distant
metastatic disease and poor long-term survival made maximal
locoregional disease control obsolete. The role of surgical ther-
apy, which offers the best chance for durable locoregional dis-
ease control in stage T11A lung cancer, has been debated. This is
mainly because of the lack of level T evidence demonstrating
benefit of surgery over chemoradiation alone. Interpreting sur-
gical outcomes among various mials and retrospective studies
can be tricky. However, the authors would argue that in
appropriately selected patients, complete primary lung cancer
resection with mediastinal lymphadenectomy as part of multi-
modality therapy offers oncologic benefits, even in N2 NSCLC
disease. Perioperative morbidity and mortality have to be low,
preferably less than 1% in order to maximize survival benefic
of surgical therapy. Many smdies report 90-day monality of
lobectomy around 6%, which is high and rightly leads to skep-
ticism for planned referral for surgical therapy. In many instiru-
tions, patients with N2 NSCLC are therefore weated with
definitive chemoradiation, and are referred for surgical resec-
tion only for “salvage” when and if the disease recurs. While
this strategy may seem reasonable, in general, patient selection
for salvage surgery is far more complex, and salvage operations
are more challenging than planned operations.

In the present study, Ye et al have leveraged the National
Cancer Database (NCDB) to determine whether salvage surgi-
cal resection following definitive chemoradiation for stage 11IA
(N2) disease would provide comparable shor- and long-term
outcomes to a planned trimodality approach.® Since NCDB
does not contain data regarding recurrence, the authors
defined salvage by a >90-day landmark, and also used a nar-
rower range of radiation doses (45-72 Gy vs 59-72 Gy) in
the hopes of capmuring those who received definitive

Department of Thoracic and Cardiovascular Surgery, The University of

Boris Sepesi, MD.

Central Message

Salvage resections for cancer are complex and
potentially morbid operations and should not
replace well thought-out multidisciplinary plan
for maximum disease control.

chemoradiation with curative intent. In their propensity-
weighted analysis, they repored similar 90-day postoperative
mortality rates, as well as 3- and 5-year survival rates between
groups and concluded thar salvage strategy can provide com-
parable survival as intended trimodality therapy and therefore
remains an option for appropriately selected patients.

We commend authors for their study; however, in the rap-

“Salvage resections for cancer are
complex and potentially morbid
operations and should not replace well
thought out multidisciplinary plan for
maximum disease control”

MD Anderson Houston Texas
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*  JKEMTIKLOMOC, apdLBoliec
Akopn Kot yia tnv aéia tng xewpoupyikng Bepareiag A otadlou (N2) peta amnod

gloaywylkn Beparmneia
«  ‘EAAepn Level 1 of evidence

« [lpérmTel n TEPIEYXEIONTIKA BvNTOTNTA Va €ival 1-2% woTe va
LTTAPXEI TTAEOVEKTNHA ETIRICOONS TOL XEIPOLPYEIOL , EI6IKA
OTOV KAIPO TNC AvOO0BepATTEIAG

«  MeAéteg avePalouy TO TTOOOOTO XEIPOLPYIKNG BYNTOTNTAC HETA
ATTO €I0AYWYIKN Bepartreia oTto 7%
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Five-Year Survival Outcomes From the
PACIFIC Trial: Durvalumab After Chemoradiotherapy
in Stage Ill Non-Small-Cell Lung Cancer

David R. Spigel, MD'; Corinne Faivre-Finn, MD, PhD?; Jhanelle E. Gray, MD?; David Vicente, MD*; David Planchard, MD, PhD%;

Luis Paz-Ares, MD, PhD?; Johan F. Vansteenkiste, MD, PhD’; Marina C. Garassino, MD™”; Rina Hui, PhD'"; Xavier Quantin, MD, PhD'";
Andreas Rimner, MD'2; Yi-Long Wu, MD'%; Mustafa Ozglinglu, MD'%; Ki H. Lee, MD™; Terufumi Kato, MD'S; Maike de Wit, MD, PhD'%;
Takayasu Kurata, MD'%; Martin Reck, MD, PhD'%; Byoung C. Cho, MD, PhD*?%; Suresh Senan, PhD?Y; Jarushka Naidoo, MBBCH, MHS?3;
Helen Mann, MSc®; Michael Newton, PharmD?%; Piruntha Thiyagarajah, MD®; and Scott ). Antonia, MD, PhD?; on behalf of the PACIFIC
Investigators

PURPOSE The phase [Il PACIFIC trial compared durvalumab with placebo in patients with unresectable, stage Ill
non-small-cell lung cancer and no disease progression after concurrent chemoradiotherapy. Consolidation
durvalumab was associated with significant improvements in the primary end points of overall survival (0S;
stratified hazard ratio [HR], 0.68; 95% Cl, 0.53t0 0.87; P= .00251) and progression-free survival (PFS [blinded
independent central review; RECIST v1.1]; stratified HR, 0.52; 95% Cl, 0.42 to 0.65; P << .0001), with
manageable safety. We report updated, exploratory analyses of survival, approximately 5 years after the last
patient was randomly assigned.

METHODS Patients with WHO performance status O or 1 {(any tumor programmed cell death-ligand 1 status) were
randomly assigned (2:1) to durvalumab (10 mg/kg intravenously; administered once every 2 weeks for 12 months)
or placebo, stratified by age, sex, and smoking history. Time-to-event end poirt analyses were performed using
stratified log-rank tests. Medians and Bndmark survival rates were eslimated using the Kaplan-Meier method.

RESULTS Seven hundred and nine of 713 randomly assigned patients received durvalumab (473 of 476) or
placebo (236 of 237). As of January 11, 2021 (median follow-up, 34.2 months [all patients]; 61.6 months
[censored patients]), updated OS (stratified HR, 0.72; 95% Cl, 0.59 to 0.89; median, 47.5 v29.1 months) and
PFS (stratified HR, 0.55; 95% Cl, 0.45 to 0.68; median, 16.9 v 5.6 months) remained consistent with the
primary analyses. Estimated 5-year rates (95% CI) for durvalumab and placebo were 429% (38.2 to 47.4)
versus 33.4% (27.3 to 39.6) for OS and 33.1% (28.0 fo 38.2) versus 19.0% (136 to 25.2) for PFS.

CONCLUSION These updated analyses demonstrate robust and sustained OS5 and durable PFS benefit with
durvalumab after chemoradiotherapy. An estimated 42.9% of patients randomly assigned to durvalumab
remain alive at 5 years and 33.1% of patients randomly assigned to durvalumab remain alive and free of disease
progression, establishing a new benchmark for standard of care in this seffing.
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“*An estimated

« 42.9% of patients randomly

assigned to durvalumab remain
alive at 5 years

« and 33.1% of patients randomly
assigned to durvalumab remain
alive and free of disease
progression

establishing a new benchmark for
standard of care in this setfing”
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GENERAL THORACIC SURGERY:

The Annals of Thoracic Surgery CME Program is located online at hitp:/ /www.annalsthoradcsurgery.org/cme/
home. To take the CME activity related to this article, you must have either an STS member or an
individual non-member subscription to the journal.

Salvage Lung Resections After Definitive

i "} Check for updates

Chemoradiotherapy: A Safe and Effective

Oncologic Option

Adam |. Bograd, MD, Catherine Mann, MD, Jed A. Gorden, MD,
Christopher R. Gilbert, DO, Alex S. Farivar, MD, Ralph W. Aye, MD, Brian E. Louie, MD,

and Eric Valliéres, MD

Division of Thoracic Surgery, Swedish Cancer Institute, Seattle, Washington

Background. Patients with locally advanced, non-small
cell lung cancer treated with definitive chemo-
radiotherapy alone often demonstrate persistent or
recurrent disease. In the absence of systemic progression,
salvage lung resection after definitive chemoradiotherapy
has been used as a treatment option. Given the paucity of
data, we sought to evaluate the safety and efficacy of
salvage pulmonary resections occurring greater than 90
days after definitive chemoradiotherapy.

Methods. Retrospective institutional database review
identified patients undergoing salvage lung resection at
least 90 days after the completion of definitive chemo-
radiotherapy. Primary outcomes evaluated were overall
survival and recurrence-free survival.

Results. Thirty patients met inclusion criteria between
January 1, 2004 and December 31, 2015. Median time to
surgery after definitive radiotherapy was 279 days
(interquartile range, 168-474 days). Extended resections
were performed in 11 patients (37%). Ottawa Thoracic
Marhidityvy and Maortaliby Claceificabion Svetem orade TITA

or greater complications occurred in 12 patients (40%).
Thirty-day mortality was 6.7% (2 patients). Median
overall survival after salvage resection was 24 months.
Median overall survival for an R1 resection was 5.3
months vs 108 months for an R0 resection (P = .001).
Persistent pNIl-positive salvage resections also did
less well compared with pNO (8.9 vs 28.2 months;
P = .06). For patients who underwent nonextended
salvage resection (simple lobectomy or simple pneumo-
nectomy), median overall survival was 108.4 months, vs
8.9 months for extended salvage resections
(P = .02).

Conclusions. With proper patient selection, salvage
lung resections can be performed with acceplable
morbidity, mortality, and oncologic outcomes, particu-
larly when a ypNORO resection can be achieved by non-
extended surgical means.

(Ann Thorac Surg 2020;110:1123-30)
@ 20 hbv The Qacielv of Thoaracie Qiireanane

30 patients
30 day mortality 6,7%

Median overall survival 24
months
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Eight cases of salvage pulmonary resection (W) o
for residual disease or isolated local
recurrence detected after definitive
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Summary Background/ Objective: The concept of salvage pulmonary resection after defini-
tive chemoradiotherapy (dCRT) & not yet commonly accepted in lung cancer treatment. We
report our experience of eight patients in whom we performed salvage pulmonary resection
for residual disease or isolated locoregional recurrence detected after dCRT.

Methods: Between 2005 and 2014, we performed salvage pulmonary resection for eight pa-
tients with N2 Stage-llA non-small cell lung cancer. The patients had initially received dCRT
{radiation < 60 Gy}, but eventually underwent pulmonary resection with curative intent for
residual disease or isolated locoregional recurrence. The postoperative complications, inci-
dence of recurrence, and survival parameters were evaluated.

Results: Salvage pulmonary resection was performed in four patients with residual disease and
four patients with locoregional recurrence. Complete resection was successfully performed in
all eight patients. Postoperative complications were observed in three patients, however,
there were no postoperative mortalities. One patient developed local recurrence in a medias-
tinal lymph node and two patients died. Of the two fatalities, one was related to lung cancer.
The estimated 5-year survival rate of the eight patients was 75.0%.

Conclusion: We report our experience of salvage pulmonary resection performed for residual
disease or isolated locoregional recurrence diagnosed after dCRT in eight patients with locally
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8 patients

5 year survival 75%

Periop Morbidity 30%
No mortality
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Pulmonary Resection After Curative Intent
Radiotherapy (>59 Gy) and Concurrent
Chemotherapy in Non-Small-Cell Lung Cancer

Joshua R. Sonett, MD, Mohan Suntharalingam, MD, Martin J. Edelman, MD,
Ashish B. Patel, MD, Ziv Gamliel, MD, Austin Doyle, MD, Peter Hausner, MD, and

Mark Krasna, MD

Division of Cardiothoracic Surgery, Columbia University Medical Center, New York Presbyterian Hospital, New York, New York,
and The Thoracic Oncology Program, Greenebaum Cancer Center, University of Maryland, School of Medicine, Baltimore,

Maryland

Background. Pulmonary resection after chemotherapy
and concurrent full-dose radiotherapy (>59 Gy) has pre-
viously been associated with unacceptably high morbid-
ity and mortality. Subsequently neoadjuvant therapy
protocols have used reduced and potentially suboptimal
radiotherapy doses of 45 Gy. We report a series of 40
patients with locally advanced non-small-cell lung can-
cer who successfully underwent pulmonary resection
after receiving greater than 59 Gy radiation and concur-
rent chemotherapy. Operative results and midterm sur-
vival follow-up are presented.

Methods. Data were reviewed from 40 consecutive
patients who underwent lung resection after receiving
high-dose radiotherapy and concurrent platinum-based
chemotherapy between January 1994 and May 2000. The
follow-up closing interval for this study was until Au-
gust 2003 or time of death.

Results. Preoperative stage was I1b (7 patients), IIIA (21
patients), IIIB (10 patients), and IV (2 patients with
isolated brain metastasis). Thirteen patients exhibited
Pancoast tumors. Median time from completion of induc-
tion therapy to surgery was 53 days. Twenty-nine lobec-
tomies and 11 pneumonectomies (7 right, 4 left) were
performed. There were no postoperative deaths. Intercos-
tal muscle flaps were used prophylactically in all but one
pneumonectomy patient. Seven patients required periop-

erative transfusions. Median intensive care unit (ICU)
time averaged 2 days and the total length of stay was 6
days. One patient exhibited postpneumonectomy pulmo-
nary edema and a bronchopleural fistula developed in
another patient (not receiving an intercostal muscle flap).
Thirty-four of 40 patients (85%; 95% CI: 70%—94%) were
downstaged pathologically, 33 out of 40 patients (82.5%,
95% confidence interval [CI]: 67%-93%) indicated no
residual lymphadenopathy, and 18 out of 40 patients
(45%, 95% CI: 29%—61%) exhibited a complete pathologic
response. Median follow-up was 2.8 years. The 1-, 2-, and
5-year overall survival rates were 92.4%, 66.7%, and
46.2%, respectively. Disease-free 1-, 2-, and 5-year sur-
vival rates were 73.0%, 67.2%, and 56.4%, respectively.
Median disease-free survival has not been reached.

Conclusions. Pulmonary resection may be performed
safely after curative intent concurrent chemotherapy and
radiotherapy to greater than 59 Gy. High pathologic
complete response rates and sterilization of mediastinal
Ilymph nodes were observed accompanied by highly
favorable survival rates. This experience, though prom-
ising, will require confirmation in a prespective multiin-
stitutional clinical trial.

(Ann Thorac Surg 2004;78:1200-6)
© 2004 by The Society of Thoracic Surgeons

40 patients

No mortality
17%morbidity

S5year0OS : 46%

Median OS : 53months
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Salvage Surgery Compared to Surgery After
Induction Chemoradiation Therapy for Advanced
Lung Cancer N £

Aki K. Kobayashi MD, Kazuo Nakagawa MD, Yuko Nakayama MD, Yuichiro Ohe MD, Masaya Yotsukura

MD, Shinsuke Uchida MD, Keisuke Asakura MD, Yukihiro Yoshida MD and Shun-ichi Watanabe MD

Annals of Thoracic Surgery, 2022-12-01, Volume 114, Issue 6, Pages 2087-2092, Copyright @ 2022 The Society of
Thoracic Surgeons

Abstract
Background

Salvage surgery is performed for selected patients with relapses of locally advanced lung
cancer after definitive chemoradiation therapy (CRT), and it seems to be effective. To assess
the feasibility of salvage surgery after definitive CRT, this study compared clinical outcomes
of surgery after definitive CRT with those of surgery after induction CRT.

24 Salvage, 36 Surgery post INdCRT

No difference in
Blood loss, Op time, Hospital Stay,
morbidity

Salvage 42%PFS in 5 years

Surgery post INdCRT  47%PFS
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>90days post CRT

59-72 Gy RT
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Salvage pulmonary resection after stereotactic body

radiotherapy: A feasible and safe option for local failure in

selected patients

Mara B. Antonoff, MD," Arlene M. Correa, PhD,” Boris Sepesi, MD,” Quynh-Nhu Nguyen, MD,”
Garrett L. Walsh, MD,” Stephen G. Swisher, MD.” Ara A. Vaporciyan, MD," Reza J. Mehran, MD,”

Wayne L. Hofstetter, MD.” and David C. Rice, MB, BCh”

ABSTRACT
Ohbjective: Fori hle patients with pul y 1 v, stereotactic body
liotherapy is a ble th ic option. Despite good early tumor control,

local fuilure occurs in up to 10% of patients by 3 years. Because management of
local recurrence after stereotactic body radiotherapy is unclear, we evaluated use
of surgery as a salvage oplion.

Methods: A mirospective review was conducted of conseculive patients from a
single institution who underwent sulvage resection of primary and metastatic pul-
monary mali gnancies previously treated with stereotactic hody radiotherapy. |n
addition, aliterature search was conducted to identify previous repons of pulmo-
nary resection for local stereotactic body radiotherapy failures, 1o allow cumula-
tive anal yses with previously published cases.

Results: A total of 21 patients met inclusion criteria. The median time between
stereotactic body radiotherapy and salvage surgery was 16.2 months (range,
6.4-71.5). Postoperative complications occurred in 7 patients (189%), in
whom atrial arrhythmiss and prolonged air leaks (=5 days) wer most frequent
(n = 2each, ). There was no local recurrence after salvage surgery. Distant
failure occurred in 5 of 21 patients (23.8%) at a median of 36.2 months, and me-
dian disease-free survival was 19.2 months, The 30- and %0-day mortality was
4.8% (1 patient). Cumulative analysis included 37 patients from 4 institutions

and comprised 26 (78.8%) primary non-small cell lung cancers and 11
(297%) lung metastases. Median overall survival after salvage surgery was
46.9 months, and 3-year survival was 718%.

Conclusions: After local failure of stereotactic body radiotherapy, sal vage resec-
tion remuins a visble option for operble patients, with acceptable morbidity and
survival. As use of stereotuctic body radiotherapy continues o expand, funher
studies to evaluate the optimal manag for local failure are needed. (] Thorac
Cardiovase Surg 2017:154:689-99)
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Central Message

Operative resection after local failure of SBRT
in highly select individuals is fessible and safe,
and has an overall scceptable morbidity and
martality.

Perspective

“This study represents the largest series of pul-
mamary resecion after local SBRT faikire re-
ported 1o date, slmg with 2 cumulative
review that incorporates all paients wha have
been previomsly reporid. We demommaie
that resection after local failire of SBRT in
highly select individuak is feasible and safe,
and has an overall scceptable morbidity and
martality, abeit higher then what is typically
abserved in nonimadiated patients.

See Editorial Commentary page 700,

For early-stage non—small cell lung cancer (NSCLC), oper-
ative resection consisting of lobectomy and mediastinal
lymph node dissection has been a long=stnding, estab-
lished standard of car.' For patients thought to be

Frmm the “Thoracic and 2 v and “Thoracic Radi-
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inoperable or with prohibitively high operative risk, novel
therapeutic options have been introduced in recent years
through advances in radiotherapy.” Stereotactic body mdio-
therupy (SBRT) is
external beam radiation over u limited number of treatment
fractions o an image-defined target, and it has become a

4 means of delivering high doses of

Scanning this QR code will take
you 1o a supplemental video. To
view the AATS 2016 Webcast,
see the URL next to the webcast
thumbmnail.
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Median blood loss 107 1Tml
Median postop stay 37 days

Median op time 191min

Overall survival from salvage surgery
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LLUTTIEQAOUATA

H xeipovpyikn §1acwong HETA ATTO OYKOAOYIKN Ogpareia
Eival epappooiun Kal eugpavidel atrmodekTr voonooTNTA KAl
OvNTOTNTA, TTOOTPEPEI IKAVOTTOINTIKN TTIBAVOTNTO
EMPRIOONG

APKE VO AKOAOLOBOVLVTAI KATTOIEC PACIKES APXEC
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APKEI VO OKOAOLOBOLVTAI KATTOIEC PACIKESC APXES
¢ ATTOPAOCN OYKOAOYIKOU CLUUBOLAIOL

« TOTTIKQ TTEQIOPICHEVN LTTOTPOTTN/AVOEKTIKN VOO OC
ue copueToxn N1 N kar N2 Aeppadevikwyv oTaBuwyV
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