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Clinical Question Box 

What are the benefits and limitations of current KRAS-targeted therapies in NSCLC? 

 

Current KRAS-targeted therapies have made KRAS G12C–mutated NSCLC a clinically 

targetable disease. Sotorasib and adagrasib provide effective treatment options following prior 

systemic therapy and have improved progression-free survival compared with docetaxel. In 

addition, several newer KRAS inhibitors and broader RAS-targeted approaches have 

demonstrated promising activity in recent clinical trials. Despite these advances, current 

treatment strategies still face significant limitations. Responses are often not durable, acquired 

resistance is common, and the overall survival benefit remains uncertain. Toxicity, brain 

metastases, and the lack of approved targeted therapies for most non-G12C KRAS mutations 

also present major challenges. Future strategies should focus on developing better inhibitors, 

optimizing combination therapies, enhancing central nervous system activity, and using 

molecular profiling to guide personalized treatment. 

 



 

 

Abstract 

KRAS mutations are among the most common oncogenic alterations in non–small cell lung 

cancer (NSCLC), particularly in lung adenocarcinoma, and for decades were regarded as 

therapeutically intractable. The development of covalent KRAS G12C inhibitors has changed 

this paradigm, establishing direct KRAS inhibition as a clinically actionable strategy. Sotorasib 

and adagrasib have demonstrated antitumor activity in previously treated KRAS G12C–mutated 

advanced NSCLC and are now important targeted options following prior systemic therapy. 

However, the clinical benefit of current monotherapy remains limited. Randomized trials have 

shown improved progression-free survival compared with docetaxel, but a definitive overall 

survival advantage has not been established. Acquired resistance is common and biologically 

heterogeneous, involving secondary KRAS alterations, KRAS amplification, receptor tyrosine 

kinase activation, downstream MAPK or PI3K pathway reactivation, histologic transformation, 

and adaptive feedback signaling. Outcomes are further influenced by CNS involvement, 

treatment-related toxicity, prior immunotherapy exposure, and co-occurring genomic alterations 

such as TP53, STK11, and KEAP1. Emerging strategies include more potent KRAS G12C 

inhibitors, active-state RAS inhibitors, pan-RAS approaches, KRAS G12D inhibitors and 

degraders, rational combination regimens, and KRAS-directed immunotherapies. Direct KRAS 

inhibition has thus transformed KRAS G12C–mutated NSCLC from a previously undruggable 

subtype into a targetable disease, but durable disease control remains an unmet need. Future 

progress will require comprehensive molecular profiling, broader targeting of non-G12C KRAS 

variants, improved intracranial efficacy, resistance-informed combinations, equitable access to 

molecular diagnostics, and randomized evidence demonstrating meaningful survival and quality-

of-life benefits. 
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1. Introduction 

Lung cancer remains the leading cause of cancer-related mortality worldwide. According to 

GLOBOCAN 2022, lung cancer is the most frequently diagnosed cancer globally, accounting for 

nearly 2.5 million new cases, or 12.4% of all cancer diagnoses, and causing approximately 1.8 

million deaths, representing 18.7% of all cancer-related mortality.1 In the United States alone, 

lung and bronchus cancer is projected to cause 229,410 new cases and 124,990 deaths in 2026, 

remaining the leading cause of cancer death.2 Non-small cell lung cancer (NSCLC) represents 

the dominant histologic subtype, accounting for approximately 85% of lung cancers.3  

Over the past two decades, the management of NSCLC has been transformed by molecularly 

guided therapies targeting oncogenic drivers such as epidermal growth factor receptor (EGFR), 

anaplastic lymphoma kinase (ALK), ROS proto-oncogene 1 receptor tyrosine kinase (ROS1), B-

Raf proto-oncogene serine/threonine kinase (BRAF), MET proto-oncogene receptor tyrosine 

kinase (MET), RET proto-oncogene receptor tyrosine kinase (RET), neurotrophic tyrosine 

receptor kinase (NTRK), and human epidermal growth factor receptor 2 (HER2).4 However, for 

many years, Kirsten rat sarcoma viral oncogene homolog (KRAS) remained a major therapeutic 

challenge despite being one of the most frequently altered oncogenes in lung adenocarcinoma. 

KRAS mutations are among the most common oncogenic alterations in NSCLC, occurring in up 

to 30% of cases, with enrichment in lung adenocarcinoma and a markedly lower frequency in 

squamous cell carcinoma.5,6  

 



 

 

2. Biology and Pathogenesis of KRAS 

KRAS Structure and Physiologic Signaling Function 

KRAS is a member of the rat sarcoma viral oncogene family, which comprises three canonical 

human isoforms: HRAS, NRAS, and KRAS.7 These genes encode highly conserved, membrane-

associated small guanosine triphosphatases that serve as central regulators of intracellular signal 

transduction. The KRAS gene, located on chromosome 12p, undergoes alternative splicing to 

generate two closely related protein isoforms, KRAS-4A and KRAS-4B.8 In most biological and 

clinical contexts, KRAS refers primarily to KRAS-4B, the predominant isoform expressed in 

human cells.8 Structurally, KRAS consists of a conserved catalytic G domain and a C-terminal 

hypervariable region. The G domain contains the phosphate-binding loop and the switch I and 

switch II regions, which coordinate guanine nucleotide binding, conformational switching, and 

interactions with downstream effector proteins.9 The hypervariable region contains a C-terminal 

CAAX motif, which undergoes post-translational lipid modification and is essential for 

membrane localization, which is required for KRAS signaling activity.10 

Functionally, KRAS operates as a binary molecular switch that couples activated cell-surface 

receptors, particularly receptor tyrosine kinases such as EGFR, to intracellular signaling 

networks. Following EGFR activation, adaptor and signaling proteins, including growth factor 

receptor-bound protein 2 (GRB2), Src homology region 2 domain-containing phosphatase 2 

(SHP2), and son of sevenless homolog 1 (SOS1), facilitate the exchange of guanosine 

diphosphate (GDP) for guanosine triphosphate (GTP) on KRAS, thereby converting KRAS from 

its inactive to its active signaling state. Under physiological conditions, KRAS dynamically 

cycles between an inactive GDP-bound state and an active GTP-bound state. GTP-bound KRAS 

adopts an active conformation through rearrangements of the switch I and switch II regions, 



 

 

allowing effector engagement and activation of the rapidly accelerated fibrosarcoma–mitogen-

activated protein kinase kinase–extracellular signal-regulated kinase (RAF–MEK–ERK) and 

phosphoinositide 3-kinase–protein kinase B–mechanistic target of rapamycin (PI3K–AKT–

mTOR) pathways.11 

Oncogenic KRAS in NSCLC 

Oncogenic KRAS mutations disrupt this regulatory cycle. These alterations occur most 

frequently at codon 12, with additional recurrent mutations involving codons 13 and 61.12 By 

impairing intrinsic GTPase activity and reducing responsiveness to GTPase-activating proteins, 

mutant KRAS remains preferentially locked in a GTP-bound active conformation. The result is 

ligand-independent, constitutive activation of downstream signaling (Figure 1).13 Sustained 

KRAS signaling drives multiple cancer hallmarks, including uncontrolled proliferation, 

resistance to apoptosis, metabolic reprogramming, remodeling of the tumor microenvironment, 

immune evasion, invasion, metastasis, and disease progression. Primary activating KRAS 

mutations, typically affecting codons 12, 13, or 61, initiate constitutive KRAS signaling, whereas 

secondary KRAS alterations can arise during treatment and mediate acquired resistance by 

disrupting inhibitor binding or restoring downstream pathway activation.14 

Historically, KRAS was considered “undruggable” because of its picomolar affinity for 

GTP/GDP, the abundance of intracellular GTP, the absence of a deep conventional drug-binding 

pocket, and the redundancy of downstream signaling pathways.15 The therapeutic breakthrough 

in KRAS-mutant NSCLC came from exploiting the cysteine residue created by the G12C 

substitution. KRAS G12C results from a guanine-to-thymine transversion that replaces glycine 

with cysteine at codon 12.16 This cysteine residue enables covalent binding of small-molecule 

inhibitors to the switch-II pocket of GDP-bound KRAS G12C, thereby trapping the protein in its 



 

 

inactive conformation and preventing downstream effector engagement.17 This allele-specific 

strategy transformed KRAS from a historically intractable oncogene into a clinically actionable 

target and led to the development of a series of KRAS-targeted small-molecule agents. 

The prevalence and allelic distribution of KRAS mutations in NSCLC vary by 

geography, ancestry, tobacco exposure, and histologic subtype. In Western populations, KRAS 

mutations are found in approximately 25%–35% of lung adenocarcinomas, whereas lower rates 

are generally reported in East Asian cohorts.18,19 KRAS G12C is the most clinically actionable 

subtype in NSCLC, accounting for approximately 10%–13% of advanced nonsquamous NSCLC 

and about 40% of KRAS-mutant NSCLC.20 Smoking exposure strongly influences the KRAS 

mutational spectrum: KRAS G12C is enriched in smokers and is consistent with tobacco-

associated transversion patterns, whereas G12D is relatively more frequent among never- or 

light-smokers.21 Other relevant KRAS alleles include G12V, G12D, G12A, G13D, and Q61 

variants. Currently, approved direct KRAS inhibitors in NSCLC specifically target G12C; non-

G12C KRAS mutations remain a major unmet need.22  

KRAS Co-Mutations and Clinical Implications 

Furthermore, KRAS-mutant NSCLC is biologically heterogeneous. This heterogeneity is shaped 

not only by the specific KRAS allelic variant but also by frequent co-occurring genomic 

alterations. In molecular cohorts of KRAS-mutant NSCLC, 53.5% of patients harbor additional 

mutations.23 TP53 is among the most common co-mutated genes, followed by recurrent 

alterations in genes such as STK11 and KEAP1.24 Rare co-occurrence with other oncogenic 

drivers, including EGFR alterations, has also been reported, although EGFR and KRAS 

mutations are generally considered to be mostly mutually exclusive.20 These co-mutations define 

biologically distinct disease subsets. Tumors with concurrent TP53 alterations often exhibit 



 

 

greater inflammatory signaling and a more immunogenic tumor microenvironment. They may be 

enriched for CD8-positive tumor-infiltrating lymphocytes and activated dendritic cells.25 In 

contrast, STK11-mutant tumors are frequently associated with an immune-cold phenotype, 

characterized by reduced cytotoxic T-cell infiltration and increased immunosuppressive 

regulatory T cells.25 KEAP1 alterations are also linked to metabolic reprogramming, aggressive 

tumor biology, poorer outcomes, and reduced benefit from immunotherapy.26 

Co-occurring alterations may also influence response to targeted therapy. For example, tumors 

with concurrent ALK or EGFR alterations and KRAS mutations may respond poorly to 

corresponding tyrosine kinase inhibitors.27,28 Emerging evidence also suggests that co-mutations 

within the receptor tyrosine kinase/RAS pathway may affect outcomes with KRAS-directed 

therapy.29 However, these alterations are not currently used as formal exclusion criteria for 

approved KRAS G12C inhibitors. KRAS mutation status alone is insufficient for optimal 

decision-making. Broad next-generation sequencing is essential to define the specific KRAS 

allele, identify clinically relevant co-mutations, detect rare concurrent actionable drivers, and 

support individualized treatment selection and enrollment in biomarker-driven clinical trials. 

 



 

 

3. KRAS-G12C Targeted Agents 

The development of allele-specific KRAS inhibitors has rapidly reshaped the treatment 

landscape for KRAS-mutant NSCLC.22 The first clinical advances came from covalent KRAS 

G12C inhibitors. These agents selectively bind mutant cysteine residue in the switch-II pocket 

and stabilize KRAS in its inactive, guanosine diphosphate–bound conformation. This approach 

led to the clinical development and regulatory approval of sotorasib and adagrasib.30,31 It also 

accelerated the development of next-generation KRAS G12C inhibitors.22 These newer agents 

aim to improve potency, target occupancy, tolerability, CNS activity, and durability of response. 

Sotorasib 

Sotorasib, formerly AMG 510, was the first KRAS G12C inhibitor to demonstrate clinically 

meaningful activity in advanced NSCLC (Figure 2). It received U.S. Food and Drug 

Administration accelerated approval in May 2021 for adults with KRAS G12C-mutated locally 

advanced or metastatic NSCLC after at least one prior systemic therapy.32 In CodeBreaK 100, 

sotorasib showed durable activity, with an ORR of 32.2% in the initial phase I cohort and 41% 

after longer follow-up; median PFS was 6.3 months, median DoR was 12.3 months, and median 

OS was 12.5 months.33,34 

Randomized evidence was provided by CodeBreaK 200, in which sotorasib significantly 

improved PFS versus docetaxel (median, 5.6 vs 4.5 months; HR, 0.66) and achieved a higher 

ORR (28.1% vs 13.2%).35 Although no statistically significant OS difference was observed in the 

intention-to-treat analysis, this finding should be interpreted cautiously because the trial was 

designed primarily for PFS and substantial crossover to sotorasib occurred in the docetaxel 

group. Consistent with the randomized PFS benefit, recent real-world studies from the United 

Kingdom and the United States reported lower mortality among patients treated with sotorasib 



 

 

than with docetaxel.36,37 While residual confounding cannot be excluded, these findings support 

the clinical relevance of sotorasib in routine practice. Patient-reported outcomes from 

CodeBreaK 200 also favored sotorasib, with lower treatment burden and less symptom 

worsening than docetaxel while maintaining overall quality of life.35 These findings strengthen 

the overall benefit-risk profile of sotorasib in the post-platinum setting.  

No randomized trial has directly compared sotorasib with adagrasib. Available indirect and real-

world analyses suggest broadly similar efficacy, whereas sotorasib may have a more favorable 

tolerability profile, including fewer treatment-related adverse events and treatment 

modifications.38,39 Although adagrasib has demonstrated intracranial activity, current 

comparative evidence does not establish superior efficacy over sotorasib in patients with brain 

metastases.38,40 Treatment selection should therefore consider CNS disease status, expected 

toxicity, comorbidities, prior therapy, and drug availability. In the first-line setting, the ongoing 

phase III CodeBreaK 202 trial is evaluating sotorasib plus platinum-pemetrexed chemotherapy 

versus pembrolizumab plus platinum-pemetrexed in untreated, advanced nonsquamous KRAS 

G12C-mutated NSCLC with PD-L1-negative tumours.41 

Adagrasib 

Adagrasib, formerly MRTX849, is an oral covalent KRAS G12C inhibitor with favorable 

pharmacologic properties, including a long half-life and documented intracranial activity. On 

December 12, 2022, it received U.S. FDA accelerated approval for adults with KRAS G12C–

mutated locally advanced or metastatic NSCLC after at least one prior systemic therapy, based 

on ORR and DoR in the phase II KRYSTAL-1 cohort. 

In KRYSTAL-1, adagrasib showed clinically meaningful activity in this population, with an 

ORR of 42.9%, a DCR of 79.5%, a median PFS of 6.5 months, and a median DoR of 8.5 



 

 

months.42 Its efficacy was further supported by the phase III KRYSTAL-12 trial, in which 

adagrasib significantly improved PFS compared with docetaxel, with a median PFS of 5.5 versus 

3.8 months and an HR of 0.58; the ORR was also higher with adagrasib, at 32% versus 9%. 

However, OS data were immature at the time of analysis, and no statistically significant OS 

advantage was demonstrated.43 Ongoing first-line phase III studies are now testing whether 

adagrasib can be moved earlier in the treatment paradigm: KRYSTAL-7 is evaluating adagrasib 

plus pembrolizumab versus pembrolizumab alone in KRAS G12C–mutated advanced NSCLC 

with high PD-L1 expression, while KRYSTAL-4 is assessing adagrasib plus pembrolizumab and 

platinum-based chemotherapy versus pembrolizumab plus platinum-based chemotherapy in 

untreated nonsquamous KRAS G12C–mutated advanced NSCLC.44,45 

Garsorasib 

Garsorasib, also known as D-1553, is an oral, selective, covalent KRAS G12C inhibitor. In a 

phase I study in Chinese patients with advanced KRAS G12C–mutated NSCLC, garsorasib 

showed an ORR of 40.5%, a DCR of 91.9%, a median PFS of 8.2 months, and a median DoR of 

7.1 months. At the recommended phase II dose of 600 mg twice daily, the ORR was 38.7%, with 

a median PFS was 7.6 months.46 

Garsorasib is currently being evaluated in phase III trials for KRAS G12C–mutated advanced 

NSCLC, including a randomized study comparing garsorasib to docetaxel after prior standard 

therapy failure. Another phase III trial is investigating garsorasib in combination with 

ifebemtinib (IN10018) as a first-line treatment for KRAS G12C–mutated nonsquamous 

NSCLC.47 

Divarasib 



 

 

Divarasib, also known as GDC-6036, is a highly potent and selective covalent KRAS G12C 

inhibitor. In a phase I study of patients with KRAS G12C–mutated advanced solid tumors, 

divarasib demonstrated substantial activity in the NSCLC cohort, with a confirmed ORR of 

53.4% and a median PFS of 13.1 months. The safety profile was generally manageable, with 

predominantly low-grade treatment-related adverse events and infrequent treatment 

discontinuation.48 

Divarasib is under evaluation in randomized late-phase studies in KRAS G12C–mutated 

NSCLC, including KRASCENDO-1, which compares divarasib with approved KRAS G12C 

inhibitors in previously treated disease; a BFAST phase II/III cohort comparing divarasib to 

docetaxel; and KRASCENDO-2, which evaluates divarasib plus pembrolizumab versus 

pembrolizumab plus platinum/pemetrexed chemotherapy in the first-line non-squamous 

setting.49-51 

Elironrasib 

Elironrasib (RMC-6291) is an orally bioavailable, covalent RAS(ON) G12C-selective tri-

complex inhibitor that directly targets the active, GTP-bound KRAS G12C state. In the phase I 

RMC-6291-001 study, 36 patients with previously treated KRAS G12C-mutated NSCLC 

received elironrasib 200 mg twice daily, the candidate monotherapy recommended phase II dose. 

The confirmed ORR was 56% (20/36; 95% CI, 38–72), and the DCR was 94% (34/36; 95% CI, 

81–99). The median duration of response was 9.8 months (95% CI, 5.4–not estimable), and the 

median PFS was 10.3 months (95% CI, 6.2–not estimable). Elironrasib was generally well 

tolerated; grade 3 treatment-related adverse events occurred in 7 patients (19%), with no grade 4 

or 5 treatment-related adverse events reported.52 These early single-arm findings support further 

evaluation of RAS(ON) G12C inhibition in previously treated KRAS G12C-mutated NSCLC. 



 

 

Fulzerasib  

Fulzerasib, also known as GFH925 or IBI351, is an orally administered, covalent, irreversible 

KRAS G12C inhibitor. In an open-label, single-arm phase II pivotal study in previously treated 

Chinese patients with advanced KRAS G12C–mutated NSCLC, IBI351 achieved an independent 

review–confirmed ORR of 49.1% and a DCR of 90.5%. Median PFS was 9.7 months, while OS 

data remained immature.53 On August 21, 2024, fulzerasib received approval from the National 

Medical Products Administration of China for adults with advanced KRAS G12C-mutated 

NSCLC who had received at least one prior systemic therapy.54 

Fulzerasib is also being investigated in combination-based first-line strategies. The phase Ib/III 

NCT05504278 study includes cohorts evaluating fulzerasib with sintilimab, with or without 

platinum-pemetrexed chemotherapy, in advanced non-squamous KRAS G12C-mutated 

NSCLC.55  In addition, the single-arm, multicentre phase Ib/II KROCUS study evaluated 

fulzerasib 600 mg twice daily plus cetuximab 500 mg/m² every 2 weeks in previously untreated 

advanced KRAS G12C-mutated NSCLC. Among 47 treated patients, the confirmed ORR was 

69% (90% CI, 56–80), with a DCR of 100%; median PFS was 12.5 months, and median duration 

of response and overall survival were not reached after a median follow-up of 12.8 months.56 

These findings provide clinical support for combined KRAS G12C and EGFR blockade as a 

chemotherapy-free first-line approach, although confirmation in a randomized phase III trial is 

required before comparison with established chemoimmunotherapy or other KRAS G12C-

directed strategies. 

Olomorasib  

Olomorasib, also known as LY3537982, is a next-generation oral KRAS G12C inhibitor 

developed to improve target occupancy at low systemic exposure. In the first-in-human phase I/II 



 

 

LOXO-RAS-20001 study, olomorasib 150 mg twice daily was selected as the recommended 

phase II dose. In KRAS G12C–mutated NSCLC, olomorasib monotherapy showed antitumor 

activity, including in patients previously treated with KRAS G12C inhibitors. Among efficacy-

evaluable KRAS G12C inhibitor–pretreated NSCLC patients, the ORR was 42%, and the median 

PFS was 8.2 months, with preliminary evidence of intracranial activity in patients with active, 

untreated brain metastases.57 In the first-line setting, olomorasib has also been evaluated with 

pembrolizumab in LOXO-RAS-20001 and SUNRAY-01. In an integrated WCLC 2025 analysis 

of first-line patients from dose-optimization cohorts of these studies, olomorasib plus 

pembrolizumab produced an ORR of 71%, with a higher ORR of 85% among patients with PD-

L1 expression ≥50%, a 6-month PFS rate of 77%, and a median DoR that was not reached.58 

Glecirasib  

Glecirasib, also known as JAB-21822, is an oral covalent KRAS G12C inhibitor. In a 

multicenter, single-arm phase IIb study, glecirasib 800 mg once daily produced an independent 

review–assessed ORR of 47.9% and a DCR of 86.3% in patients with locally advanced or 

metastatic KRAS G12C–mutated NSCLC. Median PFS was reported as 8.2 months, and the 

safety profile was manageable.59 Glecirasib is also being investigated in the first-line setting in 

the randomized phase III NCT06416410 trial, which compares glecirasib plus the SHP2 inhibitor 

sitneprotafib/JAB-3312 to tislelizumab plus pemetrexed and carboplatin in patients with 

advanced KRAS G12C–mutated nonsquamous NSCLC.60  

HS-10370  

HS-10370 is a selective, covalent, orally bioavailable KRAS G12C inhibitor. In updated phase I 

data, HS-10370 showed promising activity in KRAS G12C–mutated advanced solid tumors. 

Among efficacy-evaluable patients with NSCLC, the confirmed ORR was 54.2%, the DCR was 



 

 

93.8%, the median DoR was 13.5 months, and the median PFS was 11.3 months. No grade 4 or 5 

treatment-related adverse events were reported.61 

JDQ443 

JDQ443 is a structurally novel, selective KRAS G12C inhibitor that traps KRAS G12C in its 

inactive, GDP-bound state. In KontRASt-01, JDQ443 demonstrated preliminary antitumor 

activity in KRAS G12C–mutated NSCLC, with a confirmed ORR of 57.1% and a DCR of 92.9% 

at the recommended 200 mg twice daily dose, and no grade 4 or 5 treatment-related adverse 

events were reported.62 The randomized phase III KontRASt-02 trial is evaluating JDQ443 

versus docetaxel in previously treated KRAS G12C–mutated advanced NSCLC after platinum-

based chemotherapy and immune checkpoint inhibitor therapy.63 



 

 

4. Emerging Non-G12C KRAS-Targeted Agents 

Setidegrasib  

Setidegrasib, also known as ASP3082, is a first-in-class KRAS G12D–targeted protein degrader. 

Unlike KRAS G12C inhibitors, it targets KRAS G12D through proteolysis-targeting chimera–

mediated degradation. In a phase I study, setidegrasib 600 mg once weekly was selected as the 

phase II dose; among 45 patients with KRAS G12D–mutated NSCLC treated at this dose, the 

ORR was 36%, all of which were partial responses, the median PFS was 8.3 months, and the 

estimated 12-month OS was 59%.64 Based on the promising phase I activity, setidegrasib is 

being further evaluated in the phase III NCT07566052 trial, which compares setidegrasib to 

docetaxel in previously treated patients with locally advanced or metastatic KRAS G12D–

mutated NSCLC.65 

Zoldonrasib 

Zoldonrasib (RMC-9805) is an oral, RAS(ON) G12D-selective tri-complex inhibitor that targets 

the active, GTP-bound KRAS G12D state. In the phase I RMC-9805-001 study, 40 patients with 

previously treated KRAS G12D-mutated NSCLC who received zoldonrasib 1200 mg once daily 

were evaluable for safety.66 Among 27 response-evaluable patients previously treated with 

platinum-based chemotherapy and immune checkpoint inhibition, without prior docetaxel 

exposure, the confirmed ORR was 52% (14/27), with a DCR of 93% (25/27). The median PFS 

was 11.1 months, whereas the median duration of response was not reached. Treatment-related 

adverse events occurred in 90% of patients; grade 3 treatment-related adverse events occurred in 

13%, with no grade 4 or 5 treatment-related adverse events reported.66 These preliminary results 

support continued development of zoldonrasib as monotherapy and in rational combination 

strategies for KRAS G12D-mutated NSCLC. 



 

 

RNK08954 

RNK08954 is an orally bioavailable, noncovalent, selective KRAS G12D inhibitor with tumor-

accumulating pharmacokinetic properties. In the initial phase Ia study, RNK08954 showed 

preliminary activity in KRAS G12D-mutated NSCLC, with an unconfirmed ORR of 58.3% 

among 12 response-evaluable patients.67 In a subsequent update of the ongoing phase I study, 39 

response-evaluable patients with advanced KRAS G12D-mutated NSCLC achieved an ORR of 

38.5% (15/39; 95% CI, 23.4–55.4) and a DCR of 94.9% (37/39). Median duration of response 

and median PFS were not yet mature. Grade ≥3 treatment-related adverse events occurred in 

23.4% of the NSCLC safety population, predominantly gastrointestinal toxicities.68 These 

findings provide early clinical support for direct KRAS G12D inhibition, although longer follow-

up and prospective comparative studies are required. 

GFH375 

GFH375, also known as VS-7375 outside China, is an orally administered KRAS G12D inhibitor 

designed to inhibit both active and inactive KRAS G12D conformations. In an ongoing phase I/II 

study, 28 patients with advanced KRAS G12D-mutated NSCLC were treated with GFH375. 

Among 26 efficacy-evaluable patients across dose levels, the ORR was 57.7% (15/26) and the 

DCR was 88.5% (23/26). At the recommended phase II dose of 600 mg once daily, the ORR was 

68.8% (11/16) and the DCR was 93.8% (15/16). Median PFS and duration of response were not 

reported at the time of analysis.69 Although these results are encouraging, the evidence remains 

preliminary because the data derive from an early-phase, non-randomised study. 

Daraxonrasib 

Daraxonrasib, also known as RMC-6236, represents a distinct strategy compared with inactive, 

GDP-bound KRAS G12C inhibitors. It is an oral, noncovalent RAS(ON) multi-selective tri-



 

 

complex inhibitor that targets active GTP-bound RAS through a cyclophilin A–drug–RAS 

complex, thereby blocking effector binding and suppressing downstream RAS signaling across 

multiple mutant and wild-type RAS isoforms.70  

Early clinical data support its activity in RAS-mutant NSCLC. In the ongoing phase I RMC-

6236-001 study, daraxonrasib at 120–220 mg daily demonstrated manageable safety and 

preliminary efficacy in patients with NSCLC. Among 40 patients with previously treated RAS 

G12X-mutant NSCLC, daraxonrasib produced a confirmed ORR of 38%, a median DoR of 15.1 

months, a median PFS of 9.8 months, and a median OS of 17.7 months. Grade ≥3 treatment-

related adverse events were uncommon and included rash, vomiting, and anemia, and no grade 4 

or 5 treatment-related events reported.71 Daraxonrasib has advanced into randomized phase III 

evaluation. RASolve 301 is comparing daraxonrasib to docetaxel in previously treated, locally 

advanced or metastatic RAS-mutant NSCLC, providing a chemotherapy-controlled development 

pathway similar to prior late-line KRAS inhibitor trials.72 

 



 

 

5. Limitations of KRAS-Directed Agents 

Despite major progress in targeting KRAS in NSCLC, several limitations continue to restrict the 

clinical impact of KRAS-directed therapy. Although approved KRAS G12C inhibitors and 

emerging KRAS-directed agents have expanded treatment options, limited durability, acquired 

resistance, CNS disease, and toxicity remain unresolved challenges. 

Limited Durability 

Sotorasib and adagrasib have established KRAS G12C as an actionable target in previously 

treated NSCLC, but the durability of single-agent inhibition remains limited. Randomized trials 

have shown modest PFS benefits over docetaxel without a consistent OS advantage. Next-

generation KRAS G12C inhibitors have shown encouraging early activity, but randomized data 

and longer follow-up are needed to determine whether they improve survival, tolerability, CNS 

activity, or resistance profiles.48,57 

Acquired resistance is a major driver of limited durability with KRAS-directed therapy and is 

biologically heterogeneous. Resistance mechanisms can be broadly organized into several 

categories. On-target mechanisms include secondary KRAS mutations that interfere with 

inhibitor binding, KRAS G12C amplification, and compound or convergent KRAS alterations 

that restore mutant KRAS signaling. Upstream or bypass activation may occur through receptor 

tyrosine kinases such as EGFR, MET, HER2, or FGFR, as well as through SHP2- or SOS1-

mediated reactivation of RAS signaling. Downstream pathway reactivation involves restoration 

of RAF–MEK–ERK signaling or activation of parallel PI3K–AKT–mTOR pathways. Phenotypic 

mechanisms include epithelial-to-mesenchymal transition and histologic transformation, whereas 

microenvironmental and adaptive feedback mechanisms involve immune escape and adaptive 

receptor tyrosine kinase feedback.29 This mechanistic diversity has direct therapeutic 



 

 

implications. Receptor tyrosine kinase-mediated bypass supports combinations with EGFR, 

MET, SHP2, or SOS1 inhibitors; downstream reactivation provides a rationale for MAPK- or 

PI3K-pathway combinations; and heterogeneous or polyclonal resistance supports the use of 

serial tissue and/or plasma-based molecular profiling to guide subsequent therapy.73 However, 

combination strategies require careful optimization of dose, sequencing, toxicity, and biomarker 

selection, particularly in patients previously exposed to immune checkpoint inhibitors. 

CNS Disease 

Brain metastases are common in advanced NSCLC and remain an important site of treatment 

failure. Patients with active or untreated CNS disease have often been underrepresented in 

KRAS-targeted therapy trials, leaving intracranial efficacy incompletely defined for many 

agents.74 Adagrasib has shown prospective intracranial activity in KRAS G12C–mutated 

NSCLC, and selected next-generation inhibitors are being evaluated in this setting.75 Future trials 

should prospectively include patients with active CNS disease and consistently report 

intracranial response, CNS progression-free survival, and CNS relapse patterns. 

Toxicity  

KRAS-directed agents are generally manageable, but hepatotoxicity, gastrointestinal toxicity, 

fatigue, anemia, and laboratory abnormalities may affect adherence, dose intensity, and treatment 

duration.33 Hepatotoxicity is particularly relevant after prior immune checkpoint inhibitor 

exposure and may complicate sequencing or combination therapy.76  

 



 

 

6. Emerging KRAS-Targeted Therapeutic Strategies 

The approval of sotorasib and adagrasib established direct KRAS inhibition as a clinically 

actionable strategy in NSCLC,30,31 but current approved agents remain limited to KRAS G12C–

mutated disease and are constrained by incomplete response durability, acquired resistance, 

variable intracranial activity, and biological heterogeneity.77 Emerging KRAS-directed 

development therefore aims to broaden allelic coverage, deepen and prolong responses, and 

overcome adaptive resistance through active-state and pan-RAS inhibition, non-G12C allele-

selective targeting, targeted KRAS degradation, rational combinations, and KRAS-directed 

immunotherapy. 

Active-State and Pan-RAS Inhibition 

Active-state RAS inhibitors target the GTP-bound signaling conformation of RAS, in contrast to 

approved KRAS G12C inhibitors that bind the inactive GDP-bound state.78 This strategy may 

suppress signaling across multiple KRAS alleles and other RAS isoforms, potentially extending 

therapeutic activity beyond G12C-mutant tumors. Multi-selective RAS(ON) inhibitors, such as 

daraxonrasib, exemplify this broader platform, although detailed efficacy and safety data are 

discussed in greater detail in agent-specific sections.70 

Mutation-Selective Targeting of Non-G12C Alleles 

Allele-selective inhibitors are also being developed for non-G12C KRAS variants, particularly 

KRAS G12D, which is common across solid tumors and lacks the reactive cysteine residue 

exploited by covalent G12C inhibitors.79 Related efforts targeting G12V and other codon 12, 13, 

or 61 substitutions reflect a shift toward allele-defined KRAS precision therapy.9 In NSCLC, key 

questions include lung cancer–specific efficacy, the influence of co-mutations such as TP53, 

STK11, and KEAP1, and optimal sequencing with immunotherapy and chemotherapy.80 



 

 

Targeted KRAS Degradation 

Targeted KRAS degradation provides an alternative to occupancy-based inhibition by 

eliminating mutant KRAS protein rather than blocking a binding pocket.81 This approach may be 

useful for alleles that are difficult to inhibit with conventional small molecules or tumors 

requiring sustained pathway suppression. KRAS G12D–directed degraders, including 

setidegrasib, illustrate this strategy; future studies should clarify durability, resistance 

mechanisms, allele selectivity, and tolerability in defined NSCLC populations.82 

Resistance-Informed Combination Strategies 

Combination therapy is being pursued to enhance response depth, delay acquired resistance, and 

suppress adaptive pathway reactivation. Potential partners include immune checkpoint inhibitors, 

chemotherapy, EGFR-directed therapy, SHP2 inhibitors, SOS1 inhibitors, and downstream 

MAPK pathway inhibitors.73 Because overlapping dermatologic, gastrointestinal, hepatic, and 

hematologic toxicities may limit feasibility, future development should prioritize rational dosing, 

sequencing, biomarker selection, serial molecular profiling, and resistance-informed trial 

designs. 

KRAS-Directed Immunotherapy and Vaccines 

KRAS-directed immunotherapy remains investigational in NSCLC. Vaccine and cellular 

strategies aim to induce immune recognition of shared KRAS neoantigens or patient-specific 

mutant peptides and may be most relevant in minimal residual disease, postoperative recurrence 

prevention, maintenance therapy, or combination with immune checkpoint blockade.83 Although 

development has advanced mainly in pancreatic and colorectal cancers, these approaches may 

become applicable to molecularly selected NSCLC if sufficient immunogenicity, allele coverage, 

and clinical benefit are demonstrated.84 



 

 

7. Conclusion 

Direct KRAS inhibition has transformed KRAS G12C–mutated NSCLC from a historically 

intractable subtype into a targetable disease. Sotorasib and adagrasib provide clinically 

meaningful options following prior systemic therapy, but the benefit of current monotherapy 

remains limited by modest PFS improvement, uncertain OS advantage, acquired resistance, 

toxicity, and incomplete CNS control. KRAS-mutant NSCLC should not be regarded as a single 

biological entity. Treatment selection should incorporate the KRAS allele, co-occurring 

alterations such as TP53, STK11, and KEAP1, prior immunotherapy exposure, CNS status, and 

mechanisms of resistance. Broad next-generation sequencing is therefore essential for 

individualized care and trial enrollment. Next-generation KRAS strategies, including more 

potent G12C inhibitors, RAS(ON) inhibitors, pan-RAS approaches, KRAS G12D inhibitors and 

degraders, and KRAS-directed vaccines, may broaden precision therapy beyond G12C disease.  
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Table 1. Summary of efficacy and safety outcomes for selected KRAS inhibitors as monotherapy in the second line or beyond 

Development 
code 

Drug name Phase 
KRAS 

mutation 
Patient 

n 
Age (years) Male (%) ORR (%) DCR (%) 

mPFS 
(months) 

mDOR 
(months) 

TRAEs (%) SAEs (%) 

MRTX849 Adagrasib P2 G12C 116 64 (25-89) 51 (44.0) 48 (42.9) 89 (79.5) 6.5 8.5 113 (97.4) 72 (62.1) 

GDC-6036 Divarasib P1 G12C 60 67 (43-82) 26 (43.3) 32 (53.4) 52 (89.7) 13.1 14 56 (93.3) NR 

RMC-6291 Elironrasib P1 G12C 36  67 NR 20 (56) 34 (94) 10.3 9.8 NR 7(19) 

D-1553 Garsorasib P1 G12C 79 65 (30-86) 70 (88.6) 30 (40.5) 68 (91.9) 8.2 7.1 75 (94.9) NR 

JAB-21822 Glecirasib P2b G12C 119 62 (40-80) 94 (79.0) 56 (47.9) 101 (86.3) 8.2 NR 116 (97.5) 54 (45.4) 

GFH925 Fulzerasib P2 G12C 116 63 (45-84) 102 (87.9) 57 (49.1) 105 (90.5) 9.7 NR 107 (92.2) NR 

LY3537982 Olomorasib P1 G12C 61 65 (30-85) 29 (47.5) 16 (42.0) 53 (86.5) 8.2 8.2 NR NR 

JDQ443 Opnurasib P1/2 G12C 84 61 (26-83) NR  10 (41.7) NR NR NR 40 (71.4) 4 (7.1) 

AMG 510 Sotorasib P1 G12C 59 62 (33-83) 24 (40.7) 19 (32.2) 52 (88.1) 6.3 10.9 NR NR 

HS-10370 N.R. P1 G12C 48 NR NR 26 (54.2) 45 (93.8) 11.3 13.5 51 (81) NR 

ASP3082 Setidegrasib P1 G12D 45 68 (36-81) 17 (37.8) 16 (36.0) 36 (80) 8.3 NR NR NR 

RMC-9805 Zoldonrasib P1 G12D 40 66(38-86) 17(43) 14(52) 25(93) 11.1 NR 36(90) 5(13) 

RNK08954 N.R. P1 G12D 39 65 NR 15(38.5) 37(94.9) NR NR NR 11(23.4) 

GFH375 N.R. P1 G12D 28 61 15(53.6) 15(57.7) 23(88.5) NR NR NR NR 

RMC-6236 Daraxonrasib P1 G12X 40 NR NR 15 (38.0) NR 9.8 15.1 NR NR 

Abbreviations: DCR, disease control rate; mDOR, median duration of response; mPFS, median progression-free survival; ORR, objective response rate; SAEs, serious adverse events; TRAEs, treatment-related 
adverse events; NR, not reported. 
 

 



 

 

Figure Legends 

Figure 1. KRAS Signaling and Mechanisms of Oncogenic Activation and Acquired Resistance 

RAF, rapidly accelerated fibrosarcoma; MEK, mitogen-activated protein kinase kinase; ERK, 

extracellular signal-regulated kinase; PI3K, phosphoinositide 3-kinase; AKT, protein kinase B; 

mTOR, mechanistic target of rapamycin. 

 

Figure 2. Initial Public Disclosure Timeline of Selected RAS-Targeting Small-Molecule Agents 

 

 



 

 

 



 

 

 


