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Commentary

Early-stage NSCLC, encompassing resectable stage I-III [1] are curable, and represents 

25% of all lung cancers [2]. The management of non-metastatic NSCLC is a rapidly 

changing area of clinical oncology, where utilization of molecular biomarkers has become a 

cornerstone in informing appropriate management [3]. In current clinical practice, adjuvant 

chemotherapy is recommended after surgical resection for tumors ≥ 4 cms in size (AJCC 

7th stage IB, AJCC 8th stage IIA, and higher stage groups thereafter) [4]. This was based 

on the meta-analysis done by the Lung Adjuvant Cisplatin Evaluation Biomarker (LACE 

Bio) using the data from 5 pivotal adjuvant trials that utilized modern platinum regimes, 

conducted after 1995. This involved 4,584 patients and showed that adjuvant chemotherapy 

use had an Overall Survival (OS) advantage of 5.4% [5]. Data from these 1990s studies 

have stood the test of time and is utilized in clinical practice even today [6]. For tumors >3 

cms that have an EGFR exon 19 deletion or exon 21 L858R mutation, data from ADAURA 

has shown that using Osimertinib 80 mg Daily for 3 years improved overall survival by 

10% [7]. Recently, Alectinib, an ALK inhibitor showed disease free survival (DFS) in this 

space. In the ALINA trial, ALK+ NSCLC patients who were stage IB-IIIA as per AJCC 7th 

edition, were randomized after surgery to alectinib alone or chemotherapy. ALK blockage 

was noted to have better DFS compared to chemotherapy, as well as a clinically meaningful 

Central Nervous System (CNS) DFS [8,9]. It was interesting that in this trial, chemotherapy 

was omitted in the experimental arm, in contrast to ADAURA where Osimertinib was 

given in addition to chemotherapy [8–10]. For patients, without an EGFR or ALK 

alteration, the immune checkpoint inhibitors (ICI) Pembrolizumab and Atezolizumab for 
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1 year, after chemotherapy significantly improves DFS. The benefit, however, is more 

pronounced when the PD-L1 expression is ≥ 1% [11,12]. The ongoing debate persists 

regarding the comparative benefits of administering systemic therapies neoadjuvantly versus 

adjuvantly. Equally relevant is the question of whether chemotherapy and immunotherapy 

are necessary for all eligible individuals undergoing perioperative systemic therapy [13,14]. 

KEYNOTE-671 used pembrolizumab with cisplatin-based chemotherapy neoadjuvantly 

for 4 cycles followed by the ICI alone adjuvantly and compared it to neoadjuvant 

chemotherapy alone. An improvement in EFS at 2 years of 21.8% was observed along 

with improved in pathologic complete response [13]. CheckMate-816 demonstrated similar 

results with Nivolumab but did not have a prescribed adjuvant component [15]. Very 

recently, neoadjuvant tislelizumab, a PD-1 ICI, when combined with chemotherapy for 3–4 

cycles and then used adjuvantly for resectable NSCLC, showed a trend towards better event 

free survival (EFS) and OS, compared to neoadjuvant chemotherapy alone [16]. A summary 

of the adjuvant trials described in this paper is shown in Table 1.

From the above synopsis on the management of early-stage NSCLC, it is evident that there 

is a concerted effort to shift away from chemotherapy use in the era of better-tolerated 

ICIs and targeted oral agents [2,14]. This shift underscores an effort to select patients who 

stand to benefit most from specific drug classes while minimizing exposure to the potential 

toxicity of unnecessary systemic therapy [1]. With this context, the LACE Bio investigators 

recapitulated and re-reviewed the legacy LACE Bio data, to look at the molecular and 

biomarker correlation for adjuvant chemotherapy benefit [6]. The LACE bio group looked 

at the molecular profiles of the samples from the International Adjuvant Lung Trial, Cancer, 

and Leukemia Group B–9633, and National Cancer Institute of Canada Clinical Trials 

Group JBR.10. Samples from the Adjuvant Navelbine International Trialist Association 

(ANITA) trial was not available [6]. A cohort of 357 patients with adenocarcinoma were 

utilized to perform analysis of groups assigned based on molecular determinants. The first 

part subdivided the cohort into lung adenocarcinoma subtypes and compared the molecular 

characteristics between them. It was highlighted that the micropapillary/solid subtype had 

the highest frequency of biomarkers such as PD-L1. There was insufficient sample size to 

perform survival analysis between the histologic subtypes. The 2nd and the most significant 

part of the study, stratified patients based on PD-L1 (Positive ≥ 1%), (Tumor Mutational 

Burden (TMB) (High ≥ 10), and Tumor Infiltrating Lymphocytes (TILs) (Marked/other). 

Patients were subdivided based on these markers both individually and as combinations of 

PD-L1/TMB and TILs/TMB. The prognostic utility of these biomarker combinations and 

their predictive ability for adjuvant chemotherapy benefit was analyzed. While multiple 

outcomes were published, the most clinically relevant was that of the Hazard Ratio (HR) 

analysis pertaining to TMB and adjuvant chemotherapy benefit. When TMB was ≥ 10, 

OS with adjuvant chemotherapy use was 2.75 times worse than without it (2.75, 95% 

Confidence Interval (CI): 1.07–7.04, p=0.035). It has been hypothesized that this group 

could potentially be a cohort who may be able to forego chemotherapy and may benefit 

from ICI alone [6]. It was also noted that the marked TILs/low TMB group had a benefit 

for DFS (HR = 0.06, 95%CI: 0.01–0.53) with adjuvant chemotherapy use, that supported 

the theory, but the marked TILs cohort was relatively small in the study (26/357). Although 

these results do not change clinical practice at this time due to the obvious limitations of the 
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study (retrospective nature, small subset analysis, and older techniques to measure PD-L1), 

it does put forth a possibility of identifying a group of patients who may be able to forego 

systemic adjuvant chemotherapy [6].

There is evidence in the literature to suggest that the size of the tumor may not be the 

only factor impacting adjuvant chemotherapy benefit. In a study using the SEER database, 

adjuvant chemotherapy was associated with an improvement in survival in patients with 

8th edition of stage IB, particularly in those with old age, poor differentiation, less than 

15 lymph nodes examined, visceral pleural invasion, lobectomy and no radiotherapy use 

with a significant P value [17]. In a NCDB cohort, it was reported that in patients with 

tumors larger than 3 cm, adjuvant chemotherapy survival benefit was seen in patients who 

underwent sub lobar surgery. For those tumors larger than 4 cm, survival benefit was noted 

with at least 1 high risk pathological feature. It was concluded in the study that tumor 

size alone may not be sufficient to predict efficacy of adjuvant chemotherapy [18]. An 

open question persists regarding the actual extent of benefit derived by stage IB patients 

from adjuvant systemic therapy, especially when analyzed alongside stage I-III patients. 

One could argue that the magnitude of benefit for stage IB patients is likely substantially 

lower, particularly considering the significant toxicity involved [5,6]. One option would 

be to develop molecular assay-based risk stratification prognostic models, which has been 

attempted by Woodard et al., but this hypothesis needs larger randomized control studies 

before it is incorporated into clinical practice [19]. Besides the ALINA trial, where adjuvant 

chemotherapy was omitted and substituted by an oral targeted therapy, a similar model 

was attempted in the CORIN (GASTO1003) trial in the EGFR mutated setting [8,9,20]. 

This phase 2 trial conducted in China randomized NSCLC patients (resectable Stage IB or 

higher per AJCC 7th edition, same as ADAURA) without any adjuvant chemotherapy use, 

to Icotinib, a first-generation EGFR agent like Gefitinb, or observation. The 3-year DFS was 

higher by 12.1% with Icotinib. Again, the omission of chemotherapy is something to note 

[20]. It is believed that surgical resection of a tumor leads to a cascade of inflammatory 

response and metabolic changes. There occurs an expansion of myeloid suppression cells, 

T regulatory cells and macrophages, resulting in post-operative immune suppressed milieu. 

ICIs potentiates the cytotoxic effect of T cells and enables anti-tumor activity [21]. In the 

KEYNOTE-091 study, 14% each in the pembrolizumab (84/590) and placebo arm (83/587), 

did not receive chemotherapy. In the subgroup analysis, DFS did not reveal a statistically 

significant difference with pembrolizumab in this cohort. But the number of events (35/84 

and 29/83) were relatively small compared to entire study cohort [12].

While the LACE Bio analysis described above [6] infers a poor outcome for chemotherapy 

in high TMB patients, it is also understood that not all patients benefit from ICI. Hence 

there is a need to identify accurate biomarkers to aid patient selection for ICI use, which 

has been a challenge [17]. Utility of PD-L1 in the adjuvant space has been conflicting from 

IMpower010 and KEYNOTE-091 [11,12]. While KEYNOTE-091 showed that adjuvant 

pembrolizumab benefited all patients regardless of PD-L1 [12], only patients with PD-L1-

positive (TC ≥ 1%) benefited from adjuvant atezolizumab in IMpower010 [11]. However, 

the benefit may have been skewed because of the higher PD-L1 cohorts [11,12,17]. Certain 

aspects remain perplexing such as the subgroup analysis in KEYNOTE-091, where PD-

L1 1–49% had DFS benefit with adjuvant pembrolizumab, but the ≥ 50% did not. All 
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indications point towards the potential unreliability of PD-L1 in its current form. Moreover, 

it’s plausible that there are other intricacies within the tumor microenvironment that may 

play significant roles in treatment response. It has become increasingly evident that even 

among patients with stage IV NSCLC and PD-L1 expression greater than 50%, the presence 

of KRAS mutations along with STK11 and KEAP1 mutations is associated with poor 

response to immune checkpoint inhibitor (ICI) therapy [22]. The utility of TMB has not 

expanded much beyond the tumor agnostic approval of pembrolizumab for TMB 110 

in 2020 based on KEYNOTE-158 [23]. Current biomarker research seems to be more 

focused on circulating tumor (ct) DNA based Minimal Residual Disease (MRD) such as 

the MERMAID-1 and MERMAID-2 studies [21]. Despite this, based on our LACE Bio 

analysis results, we feel that TMB may still have a role in the adjuvant space, and warrants 

further research [6]. Innovative technologies like blood based TMB demonstrated in small 

studies to predict ICI response may aid this process [24]. There are multiple ongoing 

trials (BR31, ANVIL, ALCHEMIST Chemo-IO, MERMAID-1, MERMAID-2, NADIM-

ADJUVANT and LungMate-008 [21]) looking at the utility of sequential and concurrent ICI 

and chemotherapy use in the adjuvant NSCLC setting. They aim to tailor therapy based on 

minimal residual disease (MRD) status. However, it is unfortunate that none of these studies 

specifically address the potential utility of omitting adjuvant chemotherapy and substituting 

it with ICI or targeted agents [21]. A prospective study analyzing this and the role of high 

TMB can be pursued by academia to help answer this important clinical aspect.

In conclusion, it is uncertain if adjuvant chemotherapy benefits early-stage NSCLC with 

high TMB. The results of the LACE Bio analysis are preliminary, hypothesis generating, and 

should be analyzed in future adjuvant and neoadjuvant trials.

Acknowledgements

The original LACE Bio work [6] discussed in this commentary was supported by the Upstate University Hospital 
Department of Medicine Grant and U10 CA180821 (Alliance for Clinical Trials in Oncology Operations Center) 
Grant.

References

1. O’Reilly D, Botticella A, Barry S, Cotter S, Donington JS, Le Pechoux C, et al. Treatment Decisions 
for Resectable Non–Small-Cell Lung Cancer: Balancing Less With More?. American Society of 
Clinical Oncology Educational Book. 2023 May;43:e389950. [PubMed: 37220324] 

2. Zhang B, Zhong H, Han B. Neoadjuvant Immunotherapy for Patients With Non–Small Cell Lung 
Cancer—Is a New Era Coming?. JAMA Oncology. 2023 Mar 1;9(3):301–2. [PubMed: 36701143] 

3. Alduais Y, Zhang H, Fan F, Chen J, Chen B. Non-small cell lung cancer (NSCLC): A review of risk 
factors, diagnosis, and treatment. Medicine. 2023 Feb 22;102(8):e32899. [PubMed: 36827002] 

4. Ettinger DS, Wood DE, Aisner DL, Akerley W, Bauman JR, Bharat A, et al. NCCN guidelines® 

insights: non–small cell lung cancer, version 2.2023: featured updates to the NCCN guidelines. 
Journal of the National Comprehensive Cancer Network. 2023 Apr 1;21(4):340–50. [PubMed: 
37015337] 

5. Bonomi M, Pilotto S, Milella M, Massari F, Cingarlini S, Brunelli M, et al. Adjuvant chemotherapy 
for resected non-small-cell lung cancer: future perspectives for clinical research. Journal of 
Experimental & Clinical Cancer Research. 2011 Dec;30(1):115. [PubMed: 22206620] 

6. Kumar PA, Karimi M, Basnet A, Seymour L, Kratzke R, Brambilla E, et al. Association 
of Molecular Profiles and Mutational Status With Distinct Histological Lung Adenocarcinoma 

Kumar et al. Page 4

J Cell Immunol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Subtypes. An Analysis of the LACE-Bio Data. Clinical Lung Cancer. 2023 Sep 1;24(6):528–40. 
[PubMed: 37438216] 

7. Tsuboi M, Herbst RS, John T, Kato T, Majem M, Grohé C, et al. Overall survival with osimertinib 
in resected EGFR-mutated NSCLC. New England Journal of Medicine. 2023 Jul 13;389(2):137–47. 
[PubMed: 37272535] 

8. Solomon BJ, Ahn JS, Dziadziuszko R, Barlesi F, Nishio M, Lee DH, et al. LBA2 ALINA: Efficacy 
and safety of adjuvant alectinib versus chemotherapy in patients with early-stage ALK+ non-small 
cell lung cancer (NSCLC). Annals of Oncology. 2023 Oct 1;34(Suppl_2):S1295–6.

9. Wu YL, Dziadziuszko R, Ahn JS, Barlesi F, Nishio M, Lee DH, et al. Alectinib in Resected 
ALK-Positive Non–Small-Cell Lung Cancer. New England Journal of Medicine. 2024 Apr 
11;390(14):1265–76. [PubMed: 38598794] 

10. Herbst RS, Wu YL, John T, Grohe C, Majem M, Wang J, et al. Adjuvant osimertinib for 
resected EGFR-mutated stage IB-IIIA non-small-cell lung cancer: updated results from the phase 
III randomized adaura trial. Journal of Clinical Oncology. 2023 Apr 4;41(10):1830. [PubMed: 
36720083] 

11. Felip E, Altorki N, Zhou C, Csőszi T, Vynnychenko I, Goloborodko O, et al. Adjuvant 
atezolizumab after adjuvant chemotherapy in resected stage IB–IIIA non-small-cell lung cancer 
(IMpower010): a randomised, multicentre, open-label, phase 3 trial. The Lancet. 2021 Oct 
9;398(10308):1344–57.

12. O’Brien M, Paz-Ares L, Marreaud S, Dafni U, Oselin K, Havel L, et al. Pembrolizumab versus 
placebo as adjuvant therapy for completely resected stage IB–IIIA non-small-cell lung cancer 
(PEARLS/ KEYNOTE-091): an interim analysis of a randomised, triple-blind, phase 3 trial. The 
Lancet Oncology. 2022 Oct 1;23(10):1274–86. [PubMed: 36108662] 

13. Wakelee H, Liberman M, Kato T, Tsuboi M, Lee SH, Gao S, et al. Perioperative pembrolizumab 
for early-stage non–small-cell lung cancer. New England Journal of Medicine. 2023 Aug 
10;389(6):491–503. [PubMed: 37272513] 

14. Chen LN, Wei AZ, Shu CA. Neoadjuvant immunotherapy in resectable non-small-cell lung 
cancer. Therapeutic Advances in Medical Oncology. 2023 Mar;15:17588359231163798. [PubMed: 
37007633] 

15. Forde PM, Spicer J, Lu S, Provencio M, Mitsudomi T, Awad MM, et al. Neoadjuvant nivolumab 
plus chemotherapy in resectable lung cancer. New England Journal of Medicine. 2022 May 
26;386(21):1973–85. [PubMed: 35403841] 

16. Yue D, Wang W, Liu H, Chen Q, Chen C, Liu L, et al. VP1–2024: RATIONALE-315: Event-free 
survival (EFS) and overall survival (OS) of neoadjuvant tislelizumab (TIS) plus chemotherapy 
(CT) with adjuvant TIS in resectable non-small cell lung cancer (NSCLC). Annals of Oncology. 
2024 Feb 15;35(3):332–3.

17. Xu Y, Wan B, Zhu S, Zhang T, Xie J, Liu H, et al. Effect of adjuvant chemotherapy on survival 
of patients with 8th edition stage IB non-small cell lung cancer. Frontiers in Oncology. 2022 Jan 
27;11:784289. [PubMed: 35155190] 

18. Pathak R, Goldberg SB, Canavan M, Herrin J, Hoag JR, Salazar MC, et al. Association of survival 
with adjuvant chemotherapy among patients with early-stage non–small cell lung cancer with 
vs without high-risk clinicopathologic features. JAMA Oncology. 2020 Nov 1;6(11):1741–50. 
[PubMed: 32940636] 

19. Woodard GA, Wang SX, Kratz JR, Zoon-Besselink CT, Chiang CY, Gubens MA, et al. Adjuvant 
chemotherapy guided by molecular profiling and improved outcomes in early stage, non–small-
cell lung cancer. Clinical Lung Cancer. 2018 Jan 1;19(1):58–64. [PubMed: 28645632] 

20. Ou W, Li N, Wang BX, Zhu TF, Shen ZL, Wang T, et al. Adjuvant icotinib versus observation 
in patients with completely resected EGFR-mutated stage IB NSCLC (GASTO1003, CORIN): 
a randomised, open-label, phase 2 trial. EClinicalMedicine. 2023 Mar 1;57:101839. [PubMed: 
36816343] 

21. Tang WF, Ye HY, Tang X, Su JW, Xu KM, Zhong WZ, et al. Adjuvant immunotherapy in 
early-stage resectable non–small cell lung cancer: A new milestone. Frontiers in Oncology. 2023 
Jan 26;13:1063183. [PubMed: 36776323] 

Kumar et al. Page 5

J Cell Immunol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



22. Di Federico A, De Giglio A, Parisi C, Gelsomino F. STK11/LKB1 and KEAP1 mutations in 
non-small cell lung cancer: Prognostic rather than predictive?. European Journal of Cancer. 2021 
Nov 1;157:108–13. [PubMed: 34500370] 

23. Mo SF, Cai ZZ, Kuai WH, Li X, Chen YT. Universal cutoff for tumor mutational burden in 
predicting the efficacy of anti-PD-(L) 1 therapy for advanced cancers. Frontiers in Cell and 
Developmental Biology. 2023 May 25;11:1209243. [PubMed: 37305681] 

24. Gandara DR, Paul SM, Kowanetz M, Schleifman E, Zou W, Li Y, et al. Blood-based tumor 
mutational burden as a predictor of clinical benefit in non-small-cell lung cancer patients treated 
with atezolizumab. Nature Medicine. 2018 Sep;24(9):1441–8.

25. Douillard JY, Rosell R, De Lena M, Carpagnano F, Ramlau R, Gonzáles-Larriba JL, et al. Adjuvant 
vinorelbine plus cisplatin versus observation in patients with completely resected stage IB–IIIA 
non-small-cell lung cancer (Adjuvant Navelbine International Trialist Association [ANITA]): a 
randomised controlled trial. The Lancet Oncology. 2006 Sep 1;7(9):719–27. [PubMed: 16945766] 

26. Winton T, Livingston R, Johnson D, Rigas J, Johnston M, Butts C, et al. Vinorelbine plus cisplatin 
vs. observation in resected non-small-cell lung cancer. New England Journal of Medicine. 2005 
Jun 23;352(25):2589–97. [PubMed: 15972865] 

27. International Adjuvant Lung Cancer Trial Collaborative Group. Cisplatin-based adjuvant 
chemotherapy in patients with completely resected non–small-cell lung cancer. New England 
Journal of Medicine. 2004 Jan 22;350(4):351–60. [PubMed: 14736927] 

28. Strauss GM, Herndon JE, Maddaus MA, Johnstone DW, Johnson EA, Harpole DH, et al. Adjuvant 
paclitaxel plus carboplatin compared with observation in stage IB non–small-cell lung cancer: 
CALGB 9633 with the Cancer and Leukemia Group B, Radiation Therapy Oncology Group, and 
North Central Cancer Treatment Group Study Groups. Journal of clinical oncology. 2008 Nov 
11;26(31):5043. [PubMed: 18809614] 

29. Wakelee HA, Altorki NK, Zhou C, Csőszi T, Vynnychenko IO, Goloborodko O, et al. 
IMpower010: Primary results of a phase III global study of atezolizumab versus best supportive 
care after adjuvant chemotherapy in resected stage IB-IIIA non-small cell lung cancer (NSCLC). 
Journal of Clinical Oncology. 2021 May 28; 39(15):8500.

Kumar et al. Page 6

J Cell Immunol. Author manuscript; available in PMC 2024 July 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kumar et al. Page 7

Ta
b

le
 1

.

Su
m

m
ar

y 
of

 th
e 

cl
in

ic
al

 s
tu

di
es

 p
er

ta
in

in
g 

to
 a

dj
uv

an
t s

ys
te

m
ic

 th
er

ap
y 

de
sc

ri
be

d 
in

 th
is

 r
ev

ie
w

.

S.
N

o
St

ud
y

E
xp

er
im

en
ta

l g
ro

up
C

on
tr

ol
 g

ro
up

R
es

ul
ts

C
on

cl
us

io
ns

/O
th

er
 fi

nd
in

gs

1
A

dj
uv

an
t N

av
el

bi
ne

 
In

te
rn

at
io

na
l T

ri
al

is
t 

A
ss

oc
ia

tio
n 

(A
N

IT
A

) 
[2

5]
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 -

 C
is

pl
at

in
 a

nd
 

V
in

or
el

bi
ne

 (
36

7)
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 -

 
O

bs
er

va
tio

n 
(4

33
).

O
S 

at
 5

 y
ea

rs
 im

pr
ov

ed
 b

y 
8.

6%
 a

nd
 a

t 7
 

ye
ar

s 
to

 8
.4

%
 w

ith
 c

he
m

ot
he

ra
py

. R
is

k 
of

 
m

or
ta

lit
y 

de
cr

ea
se

d 
by

 2
0%

.

A
dj

uv
an

t c
he

m
ot

he
ra

py
 p

ro
lo

ng
s 

su
rv

iv
al

 in
 r

es
ec

te
d 

N
SC

L
C

.

2

N
at

io
na

l C
an

ce
r 

In
st

itu
te

 
of

 C
an

ad
a 

C
lin

ic
al

 T
ri

al
s 

G
ro

up
, N

at
io

na
l C

an
ce

r 
In

st
itu

te
 o

f 
th

e 
U

ni
te

d 
St

at
es

 I
nt

er
gr

ou
p 

JB
R

.1
0 

T
ri

al
 I

nv
es

tig
at

or
s 

[2
6]

.

St
ag

e 
IB

-I
I 

N
SC

L
C

 -
 C

is
pl

at
in

 a
nd

 
V

in
or

el
bi

ne
 (

24
2)

.
St

ag
e 

IB
-I

I 
N

SC
L

C
 -

 
O

bs
er

va
tio

n 
(2

42
).

O
S 

w
as

 9
4 

m
on

th
s 

w
ith

 c
he

m
ot

he
ra

py
 

co
m

pa
re

d 
to

 7
3 

m
on

th
s 

in
 c

on
tr

ol
.

A
dj

uv
an

t c
he

m
ot

he
ra

py
 p

ro
lo

ng
s 

D
FS

 a
nd

 O
S 

in
 r

es
ec

te
d 

N
SC

L
C

.

3
In

te
rn

at
io

na
l a

dj
uv

an
t l

un
g 

ca
nc

er
 tr

ia
l (

IA
LT

) 
[2

7]
.

St
ag

e 
I-

II
I 

N
SC

L
C

 -
 C

is
pl

at
in

 a
nd

 
E

to
po

si
de

/ V
in

or
el

bi
ne

/ V
in

bl
as

tin
e/

 
V

in
de

si
ne

 (
93

2)
.

St
ag

e 
I-

II
I 

N
SC

L
C

 -
 

O
bs

er
va

tio
n 

(9
35

).

D
FS

 a
t 5

 y
ea

rs
 (

39
.4

 v
s 

34
.3

%
) 

an
d 

su
rv

iv
al

 a
t 5

 y
ea

rs
 (

44
.5

 v
s 

40
.4

%
) 

w
as

 
be

tte
r 

w
ith

 c
he

m
ot

he
ra

py
.

C
is

pl
at

in
 b

as
ed

 c
he

m
ot

he
ra

py
 

im
pr

ov
es

 o
ut

co
m

es
 in

 r
es

ec
te

d 
N

SC
L

C
.

4
C

an
ce

r 
an

d 
L

eu
ke

m
ia

 
G

ro
up

 B
 (

C
A

L
G

B
) 

96
33

 
[2

8]
.

St
ag

e 
IB

 (
T

2N
0)

 N
SC

L
C

 -
 P

ac
lit

ax
el

 
an

d 
C

ar
bo

pl
at

in
 (

17
3)

.
St

ag
e 

IB
 (

T
2N

0)
 N

SC
L

C
 -

 
O

bs
er

va
tio

n 
(1

71
).

31
%

 m
or

ta
lit

y 
be

ne
fi

t i
n 

pa
tie

nt
s 

w
ith

 
tu

m
or

s 
≥ 

4 
cm

s.

A
dj

uv
an

t c
he

m
ot

he
ra

py
 b

en
ef

its
 

N
SC

L
C

 p
at

ie
nt

s 
w

ith
 tu

m
or

 s
iz

e 
≥ 

4 
cm

s.

5
A

D
U

R
A

 tr
ia

l [
7]

.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 E

G
FR

 m
ut

at
ed

 
- 

A
dj

uv
an

t O
si

m
er

tin
ib

 f
or

 3
 y

ea
rs

 
w

ith
 o

r 
w

ith
ou

t a
dj

uv
an

t c
he

m
ot

he
ra

py
 

(3
39

).

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 

E
G

FR
 M

ut
at

ed
 -

Pl
ac

eb
o 

w
ith

 o
r 

w
ith

ou
t a

dj
uv

an
t 

ch
em

ot
he

ra
py

 (
34

3)
.

5-
ye

ar
 O

S 
w

as
 b

et
te

r 
w

ith
 O

si
m

er
tin

ib
 (

88
 

vs
 7

8%
).

A
dj

uv
an

t O
si

m
er

tin
ib

 p
ro

vi
de

d 
si

gn
if

ic
an

t s
ur

vi
va

l b
en

ef
it 

in
 E

G
FR

 
m

ut
at

ed
 r

es
ec

te
d 

N
SC

L
C

.

6
A

L
IN

A
 tr

ia
l [

9]
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 A

L
K

 m
ut

at
ed

 -
 

A
dj

uv
an

t A
le

ct
in

ib
 f

or
 2

 y
ea

rs
 w

ith
ou

t 
ad

ju
va

nt
 c

he
m

ot
he

ra
py

 (
13

0)
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 A

L
K

 
M

ut
at

ed
 -

pl
at

in
um

-b
as

ed
 

ad
ju

va
nt

 c
he

m
ot

he
ra

py
 (

12
7)

.

Si
gn

if
ic

an
t d

is
ea

se
-f

re
e 

su
rv

iv
al

 a
t 2

 y
ea

rs
 

(9
3.

8 
vs

 6
3%

) 
fo

r 
th

e 
A

le
ct

in
ib

 g
ro

up
.

Fo
r 

A
L

K
 m

ut
at

ed
 a

nd
 r

es
ec

te
d 

N
SC

L
C

, A
le

ct
in

ib
 d

em
on

st
ra

te
d 

su
pe

ri
or

 o
ut

co
m

e 
co

m
pa

re
d 

to
 

ch
em

ot
he

ra
py

. A
le

ct
in

ib
 a

ls
o 

de
m

on
st

ra
te

d 
C

N
S 

ac
tiv

ity
.

7
C

O
R

IN
 (

G
A

ST
O

10
03

) 
tr

ia
l 

[2
0]

.

St
ag

e 
IB

 N
SC

L
C

 E
G

FR
 m

ut
at

ed
 -

 
A

dj
uv

an
t I

co
tin

ib
 f

or
 1

 y
ea

r 
w

ith
ou

t 
ch

em
ot

he
ra

py
 (

63
).

St
ag

e 
IB

 N
SC

L
C

 E
G

FR
 

m
ut

at
ed

 -
 O

bs
er

va
tio

n 
(6

5)
.

3 
ye

ar
- 

D
FS

 lo
ng

er
 w

ith
 I

co
tin

ib
 (

96
.1

 v
s 

84
%

).

A
dj

uv
an

t i
co

tin
ib

 im
pr

ov
ed

 
ou

tc
om

e 
in

 r
es

ec
te

d 
E

G
FR

 m
ut

at
ed

 
St

ag
e 

IB
 N

SC
L

C
.

8
PE

A
R

L
S/

K
E

Y
N

O
T

E
-0

91
 

[1
2]

.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 a

ll 
PD

-L
1 

- 
Pe

m
br

ol
iz

um
ab

 e
ve

ry
 3

 w
ee

ks
 f

or
 1

8 
cy

cl
es

 a
ft

er
 c

he
m

ot
he

ra
py

 (
59

0)
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 

al
l P

D
-L

1 
-P

la
ce

bo
 w

ith
 

ch
em

ot
he

ra
py

 (
58

7)
.

M
ed

ia
n 

D
FS

 b
et

te
r 

w
ith

 P
em

br
ol

iz
um

ab
 

in
 th

e 
ov

er
al

l g
ro

up
 (

53
.6

 v
s 

42
 m

on
th

s)
.

A
dj

uv
an

t P
em

br
ol

iz
um

ab
 is

 a
 

vi
ab

le
 o

pt
io

n 
af

te
r 

ch
em

ot
he

ra
py

 
re

ga
rd

le
ss

 o
f 

th
e 

PD
-L

1 
st

at
us

.

9
IM

po
w

er
01

0 
tr

ia
l [

29
].

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 -

 1
6 

cy
cl

es
 

of
 a

te
zo

liz
um

ab
 e

ve
ry

 3
 w

ee
ks

 a
ft

er
 

ch
em

ot
he

ra
py

 (
50

7)
.

St
ag

e 
IB

-I
II

A
 N

SC
L

C
 -

 
ch

em
ot

he
ra

py
 a

lo
ne

 (
49

8)
.

St
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

 m
or

ta
lit

y 
be

ne
fi

t 
ob

se
rv

ed
 w

ith
 a

te
zo

liz
um

ab
 in

 P
D

-L
1 

≥ 
1%

 (
29

%
) 

an
d 

≥ 
50

%
 (

57
%

) 
co

ho
rt

s 
an

d 
no

t o
bs

er
ve

d 
in

 th
e 

ov
er

al
l c

oh
or

t.

A
dj

uv
an

t a
te

zo
liz

um
ab

 is
 in

di
ca

te
d 

fo
r 

re
se

ct
ed

 N
SC

L
C

 w
ith

 P
D

-L
1 

≥ 
1%

.

J Cell Immunol. Author manuscript; available in PMC 2024 July 02.


	Commentary
	References
	Table 1.

