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Table 1 Baseline patient characteristics

Variable Ever-smoker [n =88] MNever-smoker [n=67] pwalue
Smoking status, n (%) -

Current smoker 15{17)

Brior srncker 73 (33)

Mewver smoker 0 67 (100
Pack years of smoking, median 10/ 35 (20, 60) 00,0 -

ex, ri %) 7 {42) 45 {67} 0.002
mean+ 307, years 698 62x13 <0.001
—Max 5290 22-B7
Racefethnicity, m (%) 0e7

African American 1 23

Latinx 5160 619)

White 76 (36) 56 (34)

Cither &7 EY o
Body mass index, mean + 50, kg/m? 2616 26+6 073
Famnily history of lurg cancer, r (%) 11{12) Bi13) 094
History af chronic abstructive pulmonary disea:. (36) 47 (48) 1M < 0.001
History of interstitial lung disease (ILD), n (96) oI 10 043
Type af ILD, r (34)

Usual interstitial preumonia (LIFY, rn (36) g {H] 160 043
History of nan lung cancer, rr () 25{37) 33 (3IE) D98
History of prior radiation therapy to the chest or neck, n (%) 33 3i4) =099
Ko history of asbestos exposune, r (%) 33 10 063
History of type 2 diabetes mellitus (DM}, r (3%) 19422} 12 {18} 057
History of chronic liver disease, n (%) ETE] 314) >099
History of chronic kidney disease, n (3) &7 141 014

“ 08 interquartile ramge (25th, 75th percentile), 50 standard dewiation; boldface values indicate statistical significance

Different
clinical
characteristic
S

Burt et al, BMC Medicine 2025



Table 5 Comparison of AJCC THM stages by smoking status

Ewer-smoker Mever-smoker
THM stage N (%) N %) pvalue
Al patents 88 &7
T-stage 0.054
Tia 445 101.5)
b 130148 (164}
ic (B0 230
2 223 Bl
2a 4155 2{179)
b o4 5(75)
3 4159 CTEE
4 24273 1928 4)
N-stage 0.002
MO 450523
M1 100114
M2 160182
M3 160182
M-stage 0.004
MAD 57 (468 13 (49.3)
M1 334 0
Mla 1N CHEE |
Mib 5¢ 90134
Mic 1125 16239}
M2 23 0
AJCC Bth Editon stage 0.046
A {11 D
Al 2.3 il
A2 2138 B(119
A3 (34 i}l
B oinn4 145
1A 5{5.7] 230
IE 4145 7104
1 oi114 5075
& T B0
I 4145 ns
WA 40159 19 (2B 4)
VB 60182 9 (284)

Boldface values indicate statistical sgnifcance

NSs tend to
be diagnhosed
In M1-stage

Burt et al, BMC Medicine 2025



Pathology

Fine needle aspuration (FNA), » (%)

53 (BOY 0.02
<0.001

47 (43) 51(76)
22 (1)
Squamous 38 (43) 10015)
Large cell 010 1(1)
Poorly differentiated 6(7) 4140)
Surgical excision, n (%) 25428} 32 (43) om
Cell type on surgical path, n/N (%) 0.22

Adenocarcinoma

Adencsguamous

Squamous 8/32(25)
Large cell 032
Poorly differentiated 1/32(3)

Subtype (if applcable), n/N (%) 0.21 »
Azirar 8/15(53) 6724 (25) D Iﬁe re nt
Papillary 015 24 (V7
Bronchoalveolar oNns ol
Poorly differentiated 41527 at h O | O
Other o/15(0) p
Acinar and papilary 2715(13) " "
Acinar and papilary and bronchoaveoliar /15 ) C h a r aCte r I St I C
Acinar and large cel 17150
Swze of tumor, mean £ 50, cm’ 30483 D 058

; gon. mean £ 5D, mm 2815 . 21 087 S
Cmor genotype.n o9 <as0r

No genotyping 3237 1809
EGFR &(7") 20(32)
ALK 1(1) 6(10)
MET 1{1) o0
BRAF (1) 3{5)
RAS 1Q)
HER2 23)
Other 9(15)
EGFR and other 0 142)
EGFR and ALK 24Q3)
EGFR and RAS 1{1) 0)
HER2 and other ) o)
ROS and other 1{1) 0

Lymphowascutar invasan, n (%) 9/25 (36) 9727 (33) 084

Pleural invasion, n (%) 9/27(33) 028

Burt et al, BMC Medicine 2025



Burt et al, BMC Medicine 2025

Smoking history impacts
on prognosis,

but its impact on
targeted treatment
response is more
debated
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EGFr-mutant NSCLC

 Osimertinib Is the standard first-line tx for EGFr-mutant

MNSCLC.

Subgroup MNa. of Patients Hazard Ratio [95% CI)
Cwerall 356 o 0.7%9 0.63-0.98)
Sex l
Male 206 —— 0.79 [0.55-1.14)
Fermnale 350 H'l—l'l 0.7% {0.60-1.04)
Age :
<65 yr 193 '—F—: 0.72 (0.54-0.97)
265 yr 258 e 0.87 [0.63-1.22)
Race l
Asian 347 —4— 1.00 [0.75-1.32)
MNan-Asian 209 e 0.54 J0.38-0.77)
Smoking hittory i
199 '—'l'—:' 0.70 (0.4%-1.00)
357 o 0.85 [0.64-1.132)
TETITY E
116 —— 0.83 (0.53-1.30)
440 -—'—Ii 0.7% (0.61-1.01})
WHO |:\-er"|:lrr|'|unu‘_I status F
0 128 '—!':—' 0.93 (0.63-1.37)
1 327 - 0.70 {0.34-0.91)
EGFR mutation at randamization l
Exon 19 deletion 349 —— 0.68 (0.51-0.90)
LESER 207 |—T—- 1.00 {0.71-1.40)
EGFR mutation detected by DNA in bload !
Pasitive 359 '—#—: 0.77 (0.60-0.95%)
Megative 124 ——— 0.72 [0.37-1.356)
Centrally canfirmed EGFR mutation l
Positive 500 ——, 0.75 (0.60-0.95)
Megative & NC [MC-NC)
T T T Frrvrri T T ¥ ¥ T T I ]
Q.10 0.2 0304 06 1.0 2.0 10,0
Osimertinib Better Comparator EGFR-TKI
Better

Ramalingam SS et al, NEJM
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ALK-rearranged NSCLC

e Lorlatinib is the standard first-line tx for ALK-

rearranged ml

Figure 51. Forest plot of BICR-assessed PFS by patient subgroups

No. of Patients (N)

Subgroup Lorlatinib Crizotinib Hazard Ratio (5% CI)
All Patients 148 147 BN 0.28 (D.19 to 0.41)
Presence of Brain Metasiases

Yes 3B 40 — . i 0.20 (0.10 to 0.43)

M 111 107 —a— 0.32 (D020 1o 0.49)
Ethnic Origin

Asian BE 65 — . 0.47 (027 to 0.82)

Mon-Asian 83 e R e i 0.19(0.11 to 0.32)
ECOG Performance Status

oM 146 138 [ ] 0.28 (0.19 to 0.42)
Gender

Mala 65 56 . 0.31 (0.18 t0 0.54)

Female B4 &1 = : 0.26 (0.16 1o 0.44)
Age :

=65 years 20 103 —— 0.22 (0.13 to 0.37)

=85 years 50 44 —a— 0.35 (020 to D.64)
Smoking Status

MNevar B1 Ga ] 0.24 (0.4 to 0.40)

Current/Former i) 52 L ] 0.36 (020 to 0.63)
Histology

Adenocarcinoma 140 140 N ' 0.26 (0.18 to 0.39)

T T T I 1
0125 025 0.50 1.00 200

Lorlatinib Batter Crizolinib Batter

Shaw AT et al, NEJM 20~
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NSCLC in iImmunotherapy:
smoking status Is a key information

Number  Number P value for
Subgroup of trials of patients HR{95%CI) subgroup difference
Treatment modality
ICls monatherapy 10 4963 - 0.76(0.69-0.85) 0.07
10 1067 —_—— 0.93(0.77-1.12)
Ané-PD-1 5 2810 —— 0.79(0.66-0.93) 0.28
5 650 —_—— 0.81(0.75-1.10)
Anti-PD-L1 5 2153 - 0.77(0.69-0.85) 031
5 47 —_— 0.97(0.63-1.48)
PD-L121% 6 2653 e 0.80(0.69-0.92) 0.07
6 518 —— 1.08(0.80-1.45)
PO-L1250% 3 930 - 0.61(0.51-0.73) 0.005
3 179 —_— 1.18(0.78-1.79)
ICls combination 8 4887 — 0.73(0.64-0.84) 089
7 560 —— 0.75(0.53-1.06)
ICls+CT 6 3270 —— 0.76(0.64-0.90) 039
5 305 ——— 0.61(0.38-0.97)
Dual ICls 2 1617 —— 0.68(0.58-0.78) 0.02
2 255 —_— 1.02(0.74-1.39)
Treatment line
First-line 13 7096 - 0.75(0.68-0.84) 0.38
12 994 ——t 0.84(0.67-1.08)
Subsequent-fine 5 2754 e 0.74(0.65-0.84) 017
5 633 —— 0.92(0.69-1.23)
02 04 06 12 5 18 2
*  Smokers ®  Never smokers
Favours ICls Favours CT

Dai |l et al, E Clin Med 202

Hg 4. Subgroup analyses for overall survival HR, hazard ratio; Cl, confidence interval; ICls, immune checkpoint inhibitors; CT, chemotherapy.



NSCLC in immunotherap
smoking status Is a key information

A
Study

CheckMate—227
CASPIAN
IMpower130
IMpower1d
MYSTIC
IMpoweria2
CheckMate 9LA
EMPOWER-Lung 3
CAPSTOMNE-1
CHOICE=01
KEYMOTE-189

Random effects model

Heterogeneity: /° = 3&%, «° = 0.0378, p = 0.1

B
Study

CheckMate-227
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IMpower13l
IMpoweridd
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Tumortype

NSCLC
SCLC
NSCLC-A
NSCLC-C
MNECLL
MSCLC-A
NSCLC
NSCLC
NSCLC
NSCLC
NSCLC-A

Tumortype

NECLC
SCLC
NSCLC-A
MNSCLC-C
NSCLC
NSCLC-A
NSCLC
NSCLE
NSCLC
NSCLC
NSCLC-A

Treatment Hazard Ratio
PD-1 + CTLA-4 S
PO-LI +CT —_—
FD-L1+CT —
FD-L1+CT —
PD-L1 —&T
PD-LT + CT —T
PD-1 + CTLA-4 + CT —r—
PD-1 +CT -
PD-L1+CT —
FD-1 +CT -
P0-1 + CT
<=
T 1T 1 1
02 05 1 2 5
IT + CT Better CT Batter
Treatment Hazard Ratio
PD-1 + CTLA-4 —_—
PD-L1 +CT ——
PD-L1 +CT —
PD-LI +CT —
PD-L1 —
PD-L1 +CT —T
PD-1+ CTLA4 + CT —==
FD-1 +CT e
PO-LT + 7 ==
PD-1 +CT =
PD-1 +CT L
<=
—
0.5 1
IT + CT Better CT Betier

2

HR 95%—ClI

D96 [0.66: 1.41]
080 [0.40; 2.11]
055 [0.26; 1.19]
0,85 [0.43; 168]
060 [0.31:1.18]
078 [0.42; 1.43]
1.14 [0.66; 1.97]
1.28 [0.53; 3.08]
059 [0.37; 0.87)
067 [0.3% 1.17)
0.23 [0.10; 0.54]

0.74 [0.59; 0.92)]

HR 95%—Cl

072 [0.62; 0.84]
072 [0.58; 0.91]
081 [0.65; 1.02]
087 [0.72;1.05]
077 [0.58: 1.02]
0,89 [0.72;1.08]
062 [0.50;0.785)
061 [0.46; 0.82]
0.75 [0.59; 0.95]
0.70 [0.51; 0.98]
0.54 [0.41;0.71)

0.73 [0.67; 0.80]

Piosteracrion=01.14

(B)

Luo et al, Front Oncol 202¢



Table 2 Impact of smoking on each therapy

Therapy

Impact of smoking

Mechanlsma/avidenca

Implications

Immunatherapy

Targeted therapy

Generally effactive in both smokers
and non-smokers. Smokers may
exhibit initially favorable responses
dua to higher TMB and greater PD-L1

axpression. Some studies note reduced

long-term survival in active smokers,
possibly from alterad drug metabalism
and persistent immune dysfunction

EGFR-TKls (&.q., erlatinib) are
genarally less affective in smokers vs.
never-smokers. ALK inhibitors show
somawhat less difference by smoking
status. Smoking can increasa drug
clearance and facilitate resistance-
related mutations

Meta-analyses show both current
and former smokars can benafit (HR
<. 73=0.79). Higher TMB and PD-L1
are often found in smokers' tumors,
leading to increasad immunogenicity.
Chronic inflammaticn and enzyme
induction can reduce the durability of
benafit

Smokers axperiance lower plasma
levels of some EGFR-TKIS dua to
cytochrome P450 induction. TF90M
and ather MUtations occur Mo

freguently in smokers, reducing EGFR-

TEl responsa. ALK-rearranged tumors
often maintain sansitivity regardiess of
smoking status

Smoking cessation could improve
long-tarm outcomes. Personalized
immunotherapy approaches (e.q.,
dose adjustments, combimed
cessation programs) may increase
afficacy. Further prospective

trials neaded to clarify optimal
managerment for smokers

May require dosage adjustrments for
EGFR-TKIls in smokers. Molecular
profiling and smoking history should
guide therapy selection. Emphasizes
naed for next-genaration inhibitors
to ovarcoma acquired resistance

A narrative
review

Yang et al,
Transl Cancer Res 2025



Conclusions

Oncogene addiction is far more frequent in NSs
vs ESs.

Oncogene-addicted NSCLC is (generally
sensitive to targeted therapies and smoking
status has a limited role in the prediction of
benefit.

A different history is to be told about
immunotherapy: smokers have higher ORRs
with IT, but all-cause mortality is much higher
than NSs.

Smoking status has an impact on
pts'survival. Smoking cessation is to be
pursued in pts with cancer, since it has a
primary role in long-term outcomes,
sometimes higher than some therapies!




