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BACKGROUND

▪ KRAS is mutated in 25–30% of Western but only 10–15% of Asian 
NSCLC, and G12C predominates in Western series.

▪ G12C, G12D and G12V differ in biology, co-mutation landscape and 
clinical phenotype.

▪ STK11, KEAP1 and TP53 co-alterations modify checkpoint-inhibitor 
benefit, yet Asian evidence is scarce and largely plasma-based.

OBJECTIVE

To define subtype-specific clinical, genomic and survival characteristics 
of KRAS-mutant NSCLC — and the influence of co-occurring alterations 
on immunotherapy outcome — in a Korean multicentre cohort.

METHODS

▪ Design: retrospective cohort, National Cancer Center and Seoul St. Mary's 
Hospital; systemic therapy between Jan 2017 and Dec 2023, follow-up 
through Dec 2024.

▪ Patients (n = 171): stage IV or recurrent NSCLC with NGS-confirmed KRAS 
mutation receiving first-line palliative systemic therapy. A further 22 patients 
(2024–2025) were profiled for genomic comparison only.

▪ Genomics: ctDNA FoundationACT (n = 111); tissue Oncomine 
Comprehensive Assay v3 (n = 9) and OCA Plus 501-gene panel (n = 51; 
VAF ≥ 2%, depth ≥ 500×). TMB was not comparable across platforms and 
was not analysed.

▪ PD-L1: SP263 tumour proportion score, available in 151 of 171 patients.

▪ Statistics: χ² / Fisher exact and Mann–Whitney / Kruskal–Wallis tests; 
Kaplan–Meier with log-rank; Cox proportional hazards; pairwise co-mutation 
by 2×2 Fisher exact with log₂ odds ratios. SPSS 26, Prism 9, R 4.5.1.

STUDY COHORT

171 patients · advanced or recurrent KRAS-mutant NSCLC

National Cancer Center
n = 111 · ctDNA (FoundationACT)

Seoul St. Mary's Hospital
n = 60 · tissue NGS (Oncomine)

G12C
50 (29.2%)

G12D
47 (27.5%)

G12V
46 (26.9%)

Other
28 (16.4%)

Immunotherapy-treated n = 93
(IO monotherapy 40 · chemo-IO 38 · IO + targeted 15)

KRAS SUBTYPE DISTRIBUTION
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Figure 1. KRAS subtype distribution overall and by sex. The distribution differed 
significantly between men and women (p < 0.001). By smoking status, G12C 
accounted for 34.8% of ever-smokers vs 10.3% of never-smokers, and G12V for 38.5% 
of never-smokers vs 23.5% of ever-smokers (p = 0.096).

BASELINE CHARACTERISTICS

Characteristic
Total

n = 171
G12C
n = 50

G12D
n = 47

G12V
n = 46

Other
n = 28

Age, median (years) 67.0 65.5 68.0 67.0 71.5

Age ≥ 65 108 (63.2) 26 (52.0) 28 (59.6) 29 (63.0) 25 (89.3)

Male 118 (69.0) 47 (94.0) 30 (63.8) 22 (47.8) 19 (67.9)

Female 53 (31.0) 3 (6.0) 17 (36.2) 24 (52.2) 9 (32.1)

Current or former smoker 132 (77.2) 46 (92.0) 33 (70.2) 31 (67.4) 22 (78.6)

Never smoker 39 (22.8) 4 (8.0) 14 (29.8) 15 (32.6) 6 (21.4)

Adenocarcinoma 151 (88.3) 44 (88.0) 43 (91.5) 41 (89.1) 23 (82.1)

Squamous cell carcinoma 7 (4.1) 0 (0.0) 3 (6.4) 2 (4.3) 2 (7.1)

Other histology 13 (7.6) 6 (12.0) 1 (2.1) 3 (6.5) 3 (10.7)

PD-L1 TPS ≥ 1% 81 (47.4) 25 (50.0) 19 (40.4) 17 (37.0) 20 (71.4)

PD-L1 TPS ≥ 50% 33 (19.3) 12 (24.0) 9 (19.1) 4 (8.7) 8 (28.6)

No immunotherapy 73 (42.7) 9 (18.0) 26 (55.3) 25 (54.3) 13 (46.4)

Chemo-immunotherapy 38 (22.2) 9 (18.0) 9 (19.2) 11 (24.0) 9 (32.2)

Immunotherapy 
monotherapy

40 (23.4) 12 (24.0) 12 (25.5) 10 (21.7) 6 (21.4)

Targeted therapy 5 (2.9) 5 (10.0) 0 (0.0) 0 (0.0) 0 (0.0)

IO + targeted agent 15 (8.8) 15 (30.0) 0 (0.0) 0 (0.0) 0 (0.0)

TP53 74 (43.3) 25 (50.0) 18 (38.3) 17 (37.0) 14 (50.0)

STK11 19 (11.1) 7 (14.0) 3 (6.4) 6 (13.0) 3 (10.7)

KEAP1 14 (8.2) 6 (12.0) 1 (2.1) 5 (10.9) 2 (7.1)

CDKN2A 13 (7.6) 5 (10.0) 3 (6.4) 3 (6.5) 2 (7.1)

Table 1. Values are n (%) unless stated. PD-L1 TPS was available for 151 of 171 
patients; percentages are of each subtype. All patients received platinum-based 
chemotherapy as part of their treatment course, and combined or sequential 
immunotherapy plus targeted therapy occurred exclusively in the G12C subset.

OVERALL SURVIVAL

Figure 2A. OS by immunotherapy exposure.

▪ Median follow-up 43.3 months 
(95% CI 31.8–54.7); median OS 
14.2 months (10.2–18.1).

▪ Immunotherapy: 20.7 vs 9.3 
months, HR 0.573 (0.403–
0.816), p = 0.002.

▪ OS did not differ by subtype (p = 
0.574): G12C 21.8, G12D 11.8, 
G12V 11.7, other 16.3 months.

▪ Within G12V, women survived 
longer than men (27.6 vs 6.9 
months, p < 0.001).

Factor HR (95% CI) p

Non-adenocarcinoma histology ᵃ 2.197 (1.093–4.418) 0.027

Immunotherapy ᵃ 0.579 (0.397–0.846) 0.005

STK11 alteration ᵇ 2.229 (1.277–3.889) 0.005

Table 2. ᵃ multivariable Cox model; ᵇ univariable. KRAS subtype was not associated 
with OS.

IMMUNOTHERAPY-TREATED (n = 93)

Figure 3A. OS by KRAS subtype.

▪ OS after immunotherapy was 
similar across subtypes (p = 
0.399): G12C n = 36, G12D n = 
21, G12V n = 21, other n = 15.

▪ PD-L1 ≥ 1% vs < 1%: 15.4 vs 
9.5 months, HR 0.902 (0.616–
1.319), p = 0.593.

▪ PD-L1 appeared informative in 
opposite directions by subtype 
— none significant.

KRAS G12C: IMMUNOTHERAPY ± TARGETED 
THERAPY

Figure 3B. Immunotherapy combined with or followed by a targeted agent (n = 15) vs 
immunotherapy alone (n = 21).

▪ Median OS 33.1 vs 14.2 months, HR 0.573 (0.246–1.335), p = 0.191 — 
numerically longer, not significant.

▪ Targeted therapy exposure was confined to G12C (20 of 50 patients).

TP53 CO-MUTATION

Figure 4A. TP53-mutant tumours (n = 74).

▪ TP53-mutant: 24.8 vs 7.6 months 
with vs without immunotherapy, HR 
0.429 (0.243–0.759), p = 0.003.

▪ TP53 wild-type: 17.7 vs 10.4 
months, p = 0.082.

▪ Immunotherapy-treated, by subtype: 
G12D mutant 16.6 vs wild-type 11.0; 
G12C 33.1 vs 37.4; G12V wild-type 
30.9 vs mutant 11.7 months (p = 
0.292).

CO-MUTATION LANDSCAPE

Figure 5A. Oncoplot of co-occurring alterations by KRAS subtype (n = 171).
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Figure 5C. Pairwise log₂ OR, 
G12C.

G12C: ATM 11.1% vs 2.2% (p = 0.016) and CHEK2 7.4% vs 0% (p = 0.006) vs non-
G12C; ATM–STK11 OR 4.29 (p = 0.029), CHEK2–KEAP1 OR 4.8 (p = 0.053).  G12D: 
sparse network — KEAP1 1.9% vs 12.2% (p = 0.027), BRAF 5.7% vs 0% (p = 0.020).  
G12V: KEAP1–STK11 co-alteration enriched (log₂ OR 4.6, p = 0.0016).

CONCLUSIONS

▪ G12C, G12D and G12V occur at nearly equal frequency in Asian patients — 
G12C does not dominate as in Western cohorts.

▪ Each subtype carries a distinct phenotype: G12C, male smokers with DDR 
(ATM/CHEK2) co-alterations; G12V, women and never-smokers with KEAP1–
STK11 co-alteration; G12D, co-mutation-sparse.

▪ Immunotherapy was an independent favourable factor for OS, while KRAS 
subtype itself was not prognostic.

▪ TP53 co-mutation tracked with immunotherapy benefit at cohort level but not 
uniformly across subtypes: co-mutation context, rather than KRAS allele alone, 
aligns with outcome.

▪ Retrospective design, small subgroups, heterogeneous NGS platforms and 
unmeasurable TMB — findings are hypothesis-generating and require 
prospective validation.
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