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ABSTRACT

Introduction: Sotorasib and adagrasib are
the only treatments approved in the USA and
Europe for advanced/metastatic KRAS G12C-
mutated non-small cell lung cancer (NSCLC). In
the absence of head-to-head trials, a matching-
adjusted indirect comparison (MAIC) was con-
ducted to assess the relative efficacy and safety
of sotorasib versus adagrasib using phase 3 trials.

Prior Presentation: Some of the findings from this study
were presented at European Lung Cancer Conference
(ELCC) in Paris, France, 26-29 March 2025.
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contains supplementary material available at
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Methods: Patient-level data from Code-
BreaK 200 were reweighted to match the base-
line characteristics reported in KRYSTAL-12.
The analysis evaluated progression free-survival
(PES), objective response rate (ORR), and treat-
ment-related adverse events (TRAE). Age, sex,
region, prior treatment, brain metastases, and
liver metastases were selected for adjustment
in the primary analysis per clinical guidance,
using an unanchored approach (no common
comparator). We conducted sensitivity analyses
including additional covariates or anchoring the
analysis via common comparator (docetaxel).
Additional subgroup analysis was performed in
patients with baseline brain metastases, assess-
ing systemic PFS.

Results: Following adjustment, the reweighted
patient characteristics from CodeBreaK 200 and
KRYSTAL-12 were well balanced. In the primary
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analysis, sotorasib and adagrasib showed similar
efficacy: PFS (HR [hazard ratio] 0.93; 95% confi-
dence interval [CI] 0.70-1.22; p=0.589) and ORR
(odds ratio 0.86; 95% CI 0.53-1.38; p=0.524).
Among patients with brain metastases, sotorasib
demonstrated a 39% reduced risk of progression
compared with adagrasib (HR 0.61; 95% CI 0.38-
0.98; p=0.040). Sotorasib also demonstrated a
more favorable safety profile than adagrasib,
with lower odds of TRAEs, TRAEs leading to dose
reduction or dose interruption, and all eight
individual TRAEs evaluated. Sensitivity analy-
ses supported the robustness of base-case results.
Conclusion: In this MAIC, sotorasib and adag-
rasib showed comparable efficacy in previously
treated advanced KRAS G12C-mutated NSCLC.
Among patients with baseline brain metastases,
PFS point estimates favored sotorasib. Sotora-
sib also demonstrated a favorable overall safety
profile. These findings may help inform payer
decisions and clinical practice in the treatment
of KRAS G12C-mutated NSCLC.

PLAIN LANGUAGE SUMMARY

Two drugs, sotorasib and adagrasib, are
approved in the USA and Europe for patients
with advanced or metastatic non-small cell lung
cancer who have a KRAS G12C gene mutation.
However, there are no clinical trials that directly
compare these two treatments. To address this, a
method called matching-adjusted indirect com-
parison can help compare results from different
clinical trials by reducing differences in patient
characteristics between the trials and minimiz-
ing bias. This study conducted a matching-
adjusted indirect comparison to compare how
well sotorasib and adagrasib perform and how
safe they are, based on data from pivotal clinical
trials. The findings show that both drugs were
similarly effective at slowing down cancer pro-
gression and shrinking tumors. Additionally,
sotorasib had fewer side effects compared with
adagrasib. These findings provide important
insights to help patients, doctors, and health-
care decision-makers choose the most suitable
treatment option for non-small cell lung cancer
with a KRAS G12C mutation.

Keywords: KRAS G12C mutation; Sotorasib;

Adagrasib; Matching-adjusted indirect
comparison; Non-small cell lung cancer;
Objective response rate; Progression-free

survival; Treatment-related adverse event

Key Summary Points

Why carry out this study?

Sotorasib and adagrasib are the only KRAS
G12C inhibitors approved by both the US
Food and Drug Administration and the Euro-
pean Medicines Agency for the treatment

of adults with KR4S G12C-mutated locally
advanced or metastatic non-small cell lung
cancer (NSCLC) who have received at least
one prior systemic therapy.

No head-to-head clinical trials between
sotorasib and adagrasib exist; however, the
availability of data from the pivotal phase 3
trials allowed for matching-adjusted indirect
comparison to provide relative efficacy and
safety comparison of the two treatments.

These findings can help patients and health-
care providers make more informed decisions
for the treatment of KR4S G12C-mutated
advanced NSCLC.

What was learned from this study?

Sotorasib and adagrasib demonstrated similar
efficacy in terms of progression-free survival
(PFS) and objective response rate.

Sotorasib showed favorable PES point esti-
mates in a subgroup analysis of patients with
brain metastases.

Sotorasib also showed a favorable safety pro-
file compared with adagrasib.

INTRODUCTION

Lung cancer is the leading cause of cancer mor-
bidity and mortality worldwide, accounting
for almost 2.5 million new cases (12.4%) and
18.7% of total cancer deaths in 2022, with a
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global incidence rate of 32 per 100,000 men
and 16 per 100,000 women [1]. Incidence rates
vary widely by country, mainly attributable to
differences in smoking patterns [2], and are
projected to increase by approximately 86%
by 2050 [3].

Non-small cell lung cancer (NSCLC) com-
prises 80% to 85% of all lung cancers [4]. It is
a molecularly heterogeneous disease with poor
prognosis [S]. The 5-year relative survival rate
for NSCLC for all stages combined is 28% [6].
Kirsten rat sarcoma viral oncogene homolog
(KRAS) represents the most prevalent isoform
mutation in lung cancers, with more than 30%
of patients harboring this mutation [7]. Among
these, the KRAS G12C variant is the most domi-
nant, comprising around 40% of all KRAS muta-
tions and present in 10% to 13% of advanced
non-squamous NSCLC cases [8].

Sotorasib and adagrasib are the only small-
molecule KRAS G12C inhibitors approved by
the US Food and Drug Administration (FDA)
and European Medicines Agency (EMA) for the
treatment of adults with KRAS G12C-mutated
locally advanced or metastatic NSCLC who
have received at least one prior systemic therapy
[9-12]. Sotorasib, which specifically and irrevers-
ibly inhibits the KRAS G12C mutation, dem-
onstrated durable clinical benefit with no new
safety signals in CodeBreaK 100 (NCT03600883),
a phase 2, single-arm, open-label trial [13]. Adag-
rasib demonstrated similar results in its respec-
tive phase 2, single-arm, open-label trial KRYS-
TAL-1 (NCT03785249) [14]. A matching-adjusted
indirect treatment comparison (MAIC) based on
the corresponding phase 2 data was conducted
to assess the relative efficacy of sotorasib versus
adagrasib [15]. No significant differences were
found between the two treatments in terms of
progression-free survival (PFS), overall survival
(OS), and objective response rate (ORR).

In the phase 3 trials of sotorasib (Code-
BreaK 200 [NCT04303780] [16]) and adagrasib
(KRYSTAL-12 [NCT04685135] [17]), both drugs
demonstrated improved PFS over docetaxel in
the population of interest. In the absence of a
head-to-head clinical trial between sotorasib and
adagrasib, the objective of this study was to con-
duct an MAIC using the two phase 3 randomized
controlled trials (RCT): individual patient data

(IPD) for CodeBreaK 200 and aggregate data for
KRYSTAL-12 for adagrasib.

MAIC is a pairwise indirect comparison tech-
nique designed to enhance the accuracy of
trial comparisons and reduce potential biases
by accounting for between-trial variations
in patient characteristics [18]. This approach
involves reweighting patient-level data from one
trial to align more closely with the population
of a second trial. Endpoint data are then recal-
culated based on the weighted study population,
enabling a more balanced comparison than a
simple side-by-side evaluation of trial outcomes
[18]. MAIC is a well-established methodology,
frequently employed for comparing therapies in
NSCLC [19-21].

The current MAIC is the first study to evaluate
the relative efficacy and safety of sotorasib ver-
sus adagrasib in patients with previously treated
advanced NSCLC with KRAS G12C mutation
using data from phase 3 trials.

METHODS

Data Sources

A systematic literature review (SLR) of RCTs was
initially conducted in January 2021 and con-
sequently updated in September 2024 to syn-
thesize evidence for the efficacy and safety of
systemic therapies approved in the USA or Euro-
pean Union for second or subsequent line of
treatment in adults with advanced or metastatic
NSCLC. CodeBreaK 200 and KRYSTAL-12 cor-
responding to sotorasib and adagrasib, respec-
tively, were identified as eligible phase 3 trials
for the current study.

CodeBreaK 200 [16] and KRYSTAL-12 [17]
recruited patients from multiple countries in
Asia, Australia, Europe, and North America
and were similar regarding other inclusion and
exclusion criteria. Baseline patient characteris-
tics from the two trials were summarized using
percentages for categorical variables and mean
or median for continuous variables.

Both studies were open-label, phase 3 RCTs
that evaluated the efficacy and safety of sotora-
sib or adagrasib versus docetaxel among adults
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with previously treated NSCLC with KRAS G12C
mutation. CodeBreaK 200 [16] and KRYSTAL-12
[17] reported PES and ORR as efficacy outcomes,
and reported safety outcomes with a focus on
treatment-related adverse events (TRAE). The
median follow-up for efficacy outcomes in Code-
BreaK 200 [16] was 17.7 months compared with
7.2 months in KRYSTAL-12 [17].

In this MAIC analysis, IPD were available
for CodeBreaK 200 (data cutoff date August 2,
2022) [16] and aggregate data were sourced from
the KRYSTAL-12 publication (data cutoff date
December 31, 2023) [17].

Covariates

Covariates that may have a prognostic or effect-
modifying impact for NSCLC were identified
based on extensive, documented discussions
with six NSCLC physicians in Europe and North
America as well as from a literature review of
other MAIC studies in the disease. Covariates
relevant to safety outcomes were also selected
based on discussion with clinical experts.

Age, sex, race (region was used in the current
analysis: Asia—Pacific [APAC] versus non-APAC),
prior chemotherapy +immunotherapy, brain
metastases per independent neuroradiologist
review, and liver metastases per blinded inde-
pendent central review (BICR) were considered
key variables for adjustment in the base case.

Eastern Cooperative Oncology Group (ECOG)
performance status (PS) was unanimously
deemed the most important prognostic factor
of patients with advanced NSCLC. However
clinical expert opinion and literature [22, 23]
suggested that the prognostic impact is most
pronounced between ECOG 22 versus O to 1.
Additionally, CodeBreaK 200 and KRYSTAL-12
only included patients with an ECOG PS score
of 0 or 1, and ECOG PS distribution appeared
comparable between the overall populations of
the two trials; therefore, this variable was only
adjusted for in sensitivity analyses.

Per physician interviews, programmed death
ligand 1 (PD-L1) expression was also determined
to be a strong predictor for NSCLC, but only if
immunotherapy is involved; none of the treat-
ments evaluated (i.e., sotorasib, adagrasib, and

docetaxel) are immunotherapies. Therefore,
adjustment for PD-L1 expression (i.e., <1%, 1%
to 49%, or >50%) was restricted to sensitivity
analysis. Other variables included in sensitiv-
ity analysis, in addition to ECOG PS and PD-L1
expression, were disease stage (metastatic ver-
sus locally advanced), bone metastases per BICR,
and smoking history (i.e., current, former, or
never).

Outcomes

The outcomes of interest used to assess the
comparative efficacy of sotorasib versus adag-
rasib were PFS by BICR and ORR by BICR. OS
was not included as an outcome since these data
were not reported for KRYSTAL-12 at the time of
study conduct (December 2024) [17]. Systemic
PES by BICR was also evaluated for the subgroup
of patients with brain metastases [24, 25].

The outcomes used to assess the safety of soto-
rasib versus adagrasib were any TRAEs, grade>3
TRAEs, TRAEs leading to discontinuation, TRAEs
leading to dose reduction, TRAEs leading to dose
interruption, and individual TRAEs of any grade.
Eight individual TRAEs were selected based on
the top 10 TRAEs reported in both the trials (i.e.,
diarrhea, nausea, decreased appetite, alanine
aminotransferase [ALT] increased, aspartate ami-
notransferase [AST] increased, fatigue, vomiting,
and asthenia). The analysis of grade>3 individ-
ual TRAEs was not conducted because of the low
event rates for most of the individual TRAEs in
both trials that could lead to unstable estimates.

Statistical Methods

A MAIC was conducted as described by Phillippo
et al. [18].

The Kaplan-Meier PES curves reported in the
KRYSTAL-12 trial were digitized via Engauge
Digitizer [26] and were used to simulate pseudo
patient-level data by applying the Guyot algo-
rithm [27]. Reconstructed Kaplan-Meier curves
were compared with published literature to
ensure the similarity of the curves and the cor-
responding hazard ratios (HR).

Weights were estimated by method of
moments, as per National Institute for Health
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and Care Excellence (NICE) Decision Sup-
port Unit (DSU) Technical Support Docu-
ment (TSD) 18 [28]. The odds were calculated
as w; = exp(a + xi’f), where x;/ is the vector of
baseline variables included for matching and «
is the intercept. Effective sample size (ESS) was

calculated as (3" w;)?/(X w?). A small ESS usu-
ally indicates little overlap between baseline
characteristics of the two trials and an irregular
distribution of weights across patients, which
can lead to unstable or invalid estimates.

The time-to-event data from CodeBreaK 200
with MAIC weights and the digitized pseudo IPD
from KRYSTAL-12 were used to estimate the rela-
tive treatment effect for PFS between sotorasib
and adagrasib. For ORR and TRAEs, the outcome
of each individual patient from CodeBreaK 200
with MAIC weights and the number of patients
with events in KRYSTAL-12 were used.

Weighted Cox regression/weighted logis-
tic regression with a robust variance estimator
was used to generate HRs/odds ratios (OR) with
95% confidence intervals (CI) that reflect the
expected relative effect between sotorasib and
adagrasib on PFS (HR), ORR (OR), and TRAEs
(OR). The reference in all analyses was adagra-
sib. Naive comparison (unweighted) was also
conducted without any reweighting or variable
adjustment.

A patient was excluded from analysis if infor-
mation on one or more matching covariates was
missing, or if a patient had missing information
on the outcome analyzed. No imputation was
performed for missing values.

Base Case, Sensitivity Analyses, and
Subgroup Analysis

In both trials, the control arm involved admin-
istering docetaxel 75 mg/m? intravenously every
3 weeks. Both trials also allowed crossover from
the control arm to the intervention arm after
disease progression. However, there were key dif-
ferences between the trials that could introduce
substantial bias in an anchored MAIC. In Code-
BreaK 200, out-of-protocol crossover led to par-
ticipants receiving sotorasib while still formally
in the control arm, potentially affecting PFS
assessments. Additionally, informative censoring

occurred when patients progressed according to
investigator assessment but had not yet met the
criteria for progression as confirmed by BICR.
Furthermore, the early dropout rate in the con-
trol arm of CodeBreaK 200 was 65% higher than
the corresponding rate in KRYSTAL-12 [16, 17].

These differences resulted in notable discrep-
ancies in outcomes in the control arm between
the two trials. For example, in the docetaxel
control arm, median PFS (4.5 months versus
3.8 months) and ORR (13% versus 9%) were
higher in CodeBreaK 200 [16] compared with
KRYSTAL-12 [17], respectively. Importantly,
these differences cannot be explained by popu-
lation characteristics at baseline, further high-
lighting the variability between the control
arms. Such variations could introduce substan-
tial bias in an anchored MAIC by confounding
the comparison of intervention arms through
differences in the control arms.

However, these biases are not relevant for the
intervention arms in the two trials, which makes
an unanchored MAIC a more suitable approach.
For this reason, the unanchored MAIC was
chosen as the base-case analysis. An anchored
MAIC, using the control arm as the anchor, was
conducted as a sensitivity analysis to assess the
robustness of the findings.

In the base case using an unanchored MAIC,
patient-level data from CodeBreaK 200 were
reweighted for comparison with aggregate data
of KRYSTAL-12, adjusting for age, sex, region,
prior chemotherapy +immunotherapy, brain
metastases, and liver metastases.

Two sensitivity analyses were conducted.
The first was an unanchored comparison which
included ECOG PS, disease stage, bone metasta-
ses, PD-L1 expression, and smoking history in
addition to the variables included in the base
case. The second was an anchored MAIC that
used the docetaxel arm as the anchor, adjusting
for the same variables as in the base case, despite
major limitations described above.

Approximately 40% of patients with KRAS
G12C-mutated NSCLC develop brain metasta-
ses and there is a high unmet need for effec-
tive therapies in this population [29]. Systemic
efficacy, PFS per BICR in accordance with
Response Evaluation Criteria in Solid Tumours
v1.1, was reported in both CodeBreaK 200 and
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KRYSTAL-12 for patients with baseline treated
and stable brain metastases identified by inde-
pendent neuroradiologist review [24, 25].
Therefore, subgroup analysis was conducted
for patients with brain metastases in terms
of systemic PFS, using both unanchored and
anchored MAIC with age, sex, prior chemo-
therapy +immunotherapy, and liver metastases
as matching variables. Sensitivity analysis using
additional covariates was not conducted for the
subgroup of patients with brain metastases since
they were not reported in KRYSTAL-12.

The statistical analysis plan was pre-specified
and executed without protocol amendments or
deviations. All planned analyses are reported
in the manuscript. The analysis was conducted
independently in accordance with the pre-
defined protocol.

Statistical Software

Data analyses were conducted using R version
4.3.1 within the R Studio environment [30]. The
codes for MAIC weighting followed the example
provided in Appendix D of NICE DSU TSD 18
[28].

Ethical Approval

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

The CodeBreak 200 trial used in the study was
conducted in accordance with the International
Council for Harmonisation Good Clinical Prac-
tice guidelines and the principles of the Declara-
tion of Helsinki. The protocol and amendments
were approved by the institutional review board
at each participating site and regulatory authori-
ties of participating countries. The protocol for
the KRYSTAL-12 trial states that the study will be
conducted in accordance with International Eth-
ical Guidelines for Biomedical Research Involv-
ing Human Patients (Council for International
Organizations of Medical Sciences 2002), Guide-
lines for Good Clinical Practice (GCP) (Interna-
tional Council for Harmonisation [ICH] 1996),
ICH E6 (R2) and concepts that have their origin

in the Declaration of Helsinki (World Medical
Association 1996, 2008 & 2013); the study will
be conducted under a protocol reviewed and
approved by an institutional review board/eth-
ics committee.

RESULTS

Study and Patient Characteristics

Detailed information from CodeBreaK 200 and
KRYSTAL-12 can be found in the Supplementary
Materials: study characteristics (Supplementary
Table 1), patient characteristics (Supplementary
Table 2), efficacy outcomes reported (Supple-
mentary Table 3), and safety outcomes reported
(Supplementary Table 4).

CodeBreaK 200 and KRYSTAL-12 had simi-
lar distributions of age, sex, ECOG PS, smoking
status, disease stage, histology, liver and bone
metastases. KRYSTAL-12 had a higher propoz-
tion of patients from the APAC region (26%
versus 13%) and higher proportion of patients
with concurrent prior chemotherapy +immuno-
therapy (73% versus 48%) than CodeBreaK 200.
Compared with CodeBreaK 200, more patients
in KRYSTAL-12 had PD-L1 expression from 1%
to 50% (50% versus 35%), but fewer patients in
KRYSTAL-12 had PD-L1 expression =50% (26%
versus 31%).

MAIC Matching

The intention-to-treat (ITT) populations from
CodeBreaK 200 and KRYSTAL-12 were used for
the efficacy analysis. Out of 171 patients in the
sotorasib ITT population in CodeBreaK 200, 12
patients were excluded from the base-case analy-
sis and 20 were excluded in sensitivity analysis 1
(additional covariates) because of the missing
information on matching covariates. In sensi-
tivity analysis 2 (anchored MAIC), out of 345
patients in the ITT population (171 sotorasib,
174 docetaxel), 57 were excluded (12 sotorasib,
45 docetaxel) because of missing information on
matching covariates.
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After reweighting, the patient characteristics
from CodeBreaK 200 and KRYSTAL-12 were well
balanced across all analyses. The ESS was 70.7%
of the original size from CodeBreaK 200 in the
base case, 56.3% in sensitivity analysis 1 (addi-
tional covariates), 72.9% in sensitivity analysis 2
(anchored MAIC), 79.4% in the unanchored sub-
group analysis (brain metastases), and 73.3% in
the anchored subgroup analysis (brain metasta-
ses). The complete MAIC matching results for
PFS and ORR are provided in Table 1.

After matching on key baseline character-
istics, notable differences in docetaxel out-
comes remained between trials (median PFS,
months—CodeBreaK 200 unadjusted: 4.47
[95% CI 3.02-5.84]; CodeBreaK reweighted:
5.42 [95% CI 4.20-6.99]; KRYSTAL-12: 3.80 [95%
CI 2.70-4.70]; median PFS, months [central
nervous system (CNS) subgroup]—CodeBreaK
unadjusted: 4.50 [95% CI 2.07-7.0]; CodeBreaK
reweighted: 3.97 [95% CI 2.07-6.73]; KRYS-
TAL-12: 2.90 [95% CI 2.0-6.2]).

For the evaluation of safety outcomes, safety
populations were used instead of ITT popula-
tions. MAIC reweighting results were similar
to those from the efficacy analysis, with ESS of
70.7%, 56.3%, and 73.2% of the original size
for base case, sensitivity analysis 1 (additional
covariates), and sensitivity analysis 2 (anchored
MAICQ), respectively.

Efficacy Analyses

In the base-case analysis, sotorasib and adag-
rasib showed comparable efficacy for PFS (HR
0.93, 95% CI 0.70-1.22; p=0.589) and ORR (OR
0.86, 95% CI 0.53-1.38; p=0.524). The base-case
MAIC results across all outcomes are provided
in Fig. 1.

The results of sensitivity analysis 1 (addi-
tional covariates; Fig. 2) and sensitivity analy-
sis 2 (anchored MAIC; Fig. 3) were consistent
with those of the base case, with no statistically
significant difference in efficacy between the
two treatments. Kaplan-Meier curves for the
base case and sensitivity analysis 1 are shown in
Figs. 4 and 5, respectively.

More detailed results, including naive com-
parison, are provided in Supplementary Table 5
for PFS and Supplementary Table 6 for ORR.

Subgroup Efficacy Analyses (Brain
Metastases)

In the base-case MAIC analysis for patients with
baseline brain metastases, sotorasib was associ-
ated with a 39% lower risk of progression than
adagrasib, with an HR of 0.61 (95% CI 0.38-0.98;
p=0.040) (Fig. 1). Kaplan-Meier curves for the
unanchored subgroup analysis depict early and
sustained separation of curves between sotorasib
and adagrasib (Fig. 6).

Using anchored MAIC, the estimated HR
for sotorasib versus adagrasib for patients with
baseline brain metastases was 0.68 (95% CI
0.30-1.52; p=0.346) (Fig. 3).

Safety Analyses

The safety analyses favored sotorasib over adag-
rasib. In the base-case MAIC analysis (Fig. 1),
the odds of experiencing any TRAE were signifi-
cantly lower for patients treated with sotora-
sib compared with adagrasib (OR 0.20, 95% CI
0.10-0.37; p<0.001). Similarly, sotorasib was
associated with a markedly reduced likelihood
of TRAEs leading to dose reduction (OR 0.25,
95% CI 0.15-0.44; p<0.001) and dose interrup-
tion (OR 0.44, 95% CI 0.28-0.70; p<0.001).

Notably, sotorasib demonstrated consistent
safety benefits across all eight individual TRAEs
(any grade) evaluated, including diarrhea, nau-
sea, decreased appetite, elevated AST, elevated
ALT, fatigue, vomiting, and asthenia. In each
case, sotorasib was associated with lower odds
of occurrence (ORs<1, p values<0.05).

The robustness of these findings was further
confirmed in sensitivity analyses (Figs. 2 and 3),
which supported the reliability of the base-case
results. A detailed summary of all safety analysis
outcomes is provided in Supplementary Table 7.
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Outcome

HR/OR (95% CIl) p value

PFS (overall) —a— 0.93(0.70, 1.22) 0.589

PFS (brain metastases subgroup) —_— 0.61(0.38,0.98) 0.040
ORR? —_ 0.86 (0.53,1.38) 0.524

Any TRAE ¢ = 0.20 (0.10, 0.37) <0.001

Grade >=3 TRAE —— 0.77 (0.49, 1.21) 0.262

TRAE leading to discontinuation - +1.23 (0.59, 2.55) 0.583
TRAE leading to dose reduction —_— 0.25(0.15,0.44) <0.001
TRAE leading to dose interruption —_— 0.44 (0.28, 0.70) <0.001
Diarrhea —_— 0.50(0.32,0.79) 0.003

Nausea S 0.43 (0.25,0.75) 0.003

Decreased appetite i E— 0.52 (0.27,0.99) 0.048

ALT increased N — 0.34 (0.18,0.65) 0.001

AST increased —_— 0.34 (0.18,0.65) 0.001

Fatigue = 0.32 (0.14,0.73) 0.007

Vomiting «<—=—— 0.11 (0.05, 0.27) <0.001

Asthenia + = 0.20 (0.08, 0.52) <0.001

0.10 025
<---In favor of sotorasib

Fig.1 MAIC results—base case. ALT alanine ami-
notransferase, AS7 aspartate aminotransferase, HR hazard
ratio, MAIC matching-adjusted indirect comparison, OR
odds ratio, ORR objective response rate, PFS progression-
free survival, TRAE treatment-related adverse event. *The

DISCUSSION

In the absence of head-to-head clinical trials,
this study represents the first MAIC analy-
sis using phase 3 trials to compare sotorasib
and adagrasib, the only KRAS G12C inhibi-
tors approved by the US FDA and EMA for the
treatment of adults with locally advanced or
metastatic NSCLC harboring a KRAS G12C
mutation who have received at least one prior
systemic therapy. While previous studies have
reported naive comparisons of sotorasib and
adagrasib [31, 32], the current analysis is dis-
tinguished by its adjustment for differences in
key baseline variables between the trial pop-
ulations, ensuring a more robust and mean-
ingful comparison. Both CodeBreaK 200 and
KRYSTAL-12 exhibited substantial biases in the
control (docetaxel) arm, stemming from early
dropout, crossover to the intervention arm,
and protocol deviations. These biases resulted

T T T T T 1
0.50 075 1.0 15 20 25
In favor of adagrasib--->

odds ratio for ORR was inverted to align with the direc-
tional convention used in the forest plots. The base-case
model adjusted for age, sex, region, prior treatment (chem-
otherapy + immunotherapy), brain metastases, and liver
metastases

in discrepancies in outcomes between the con-
trol arms of the two trials. Despite matching on
key baseline characteristics, notable differences
in docetaxel outcomes remained between trials
as suggested in the results section which could
not be explained by baseline characteristics.
Given these limitations, an anchored MAIC
using the control arm as the anchor would
have been prone to confounding, making an
unanchored MAIC the most appropriate choice
for this analysis.

The unanchored MAIC approach, while more
susceptible to residual confounding if effect
modifiers or prognostic factors are not fully
adjusted for, allowed for a more reliable com-
parison by focusing on the intervention arms.
This method has been widely validated for pair-
wise indirect treatment comparisons and has
been successfully applied in numerous studies
in NSCLC [20, 21, 33].

After matching on key covariates in Code-
BreaK 200 to those of KRYSTAL-12, sotorasib
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Outcome HR/OR (95% CI) p value
PFS (overall) —a—— 0.87 (0.64, 1.20) 0.400
ORR?® —_— 0.99 (0.58,1.70) 0.974
Any TRAE 0.19 (0.10, 0.37) <0.001
Grade >=3 TRAE —— 0.71(0.43,1.18) 0.188
TRAE leading to discontinuation 1.13 (0.50, 2.51) 0.772
TRAE leading to dose reduction —_— 0.26 (0.14, 0.49) <0.001
TRAE leading to dose interruption —_— 0.43 (0.26,0.71) 0.001
Diarrhea —_—— 0.57 (0.34,0.94) 0.027
Nausea N — 0.47 (0.26,0.88) 0.017
Decreased appetite 0.47 (0.23,0.97) 0.042
ALT increased ' - 0.28 (0.14, 0.54) <0.001
AST increased 0.27 (0.14, 0.53) <0.001
Fatigue 0.40 (0.16, 1.02) 0.055
Vomiting = 0.12 (0.04, 0.34) <0.001
Asthenia - 0.17 (0.06, 0.48) <0.001

r T
0.10 0.25
<---In favor of sotorasib

Fig.2 MAIC results—sensitivity analysis 1 (additional
covariates). ALT alanine aminotransferase, AST aspar-
tate aminotransferase, HR hazard ratio, MAIC matching-
adjusted indirect comparison, OR odds ratio, ORR objec-
tive response rate, PFS progression-frec survival, TRAE
treatment-related adverse event. “The odds ratio for ORR
was inverted to align with the directional convention

and adagrasib demonstrated similar efficacy for
PFS and ORR, with no statistically significant
findings in the base case or sensitivity analy-
ses. In the subgroup analysis for patients with
brain metastases, sotorasib was associated with
a favorable PFS point estimate compared with
adagrasib.

The base-case results aligned with findings
from a previous MAIC study which assessed the
relative efficacy of sotorasib versus adagrasib
based on phase 2 trial data [15]. Two other stud-
ies (an MAIC and a multilevel meta-regression)
[34, 35] reported favorable results for adagrasib
over sotorasib in terms of ORR. However, both
studies compared phase 2 data (from KRYSTAL-1
[14]) for adagrasib with phase 3 results from
CodeBreaK 200. In addition, adjustments for key
covariates such as metastases of the brain, liver,
or bone were not performed in either study.

Regarding safety outcomes, sotorasib exhib-
ited a favorable safety profile compared with

T T T T T 1
0.50 075 1.0 15 20 25
In favor of adagrasib--->

used in the forest plots. The sensitivity analysis 1 model
adjusted for age, sex, region, prior treatment (chemother-
apy + immunotherapy), brain metastases, liver metastases,
Eastern Cooperative Oncology Group performance sta-
tus, programmed death ligand 1 expression, disease stage
(metastatic versus locally advanced), bone metastases, and
smoking history

adagrasib. Sotorasib was found to be associ-
ated with lower odds of events compared with
adagrasib for 11 of the 13 safety outcomes ana-
lyzed in the base case and sensitivity analysis 1
(additional covariates). This aligns with a pre-
vious MAIC based on KRYSTAL-1 and Code-
BreaK 100/200 that demonstrated higher risk of
grade >3 TRAEs for adagrasib [34], as well as a
recent real-world study using the FDA Adverse
Event Reporting System which showed that
adagrasib was associated with higher risk of seri-
ous adverse events compared with sotorasib [36].

In the primary MAIC, the ESS was more than
70% of the original sotorasib cohort, reflecting
adequate population overlap. Although ESS was
lower in sensitivity analyses since it involved
additional covariates, the significance of results
remained unaltered, supporting the validity and
robustness of the findings.
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Outcome

HR/OR (95% Cl) p value

PFS (overall) —— 1.25(0.82,1.91) 0.305
PFS (brain metastases subgroup) o ' 0.68 (0.30, 1.52) 0.346
ORR® ——— = (.50 (0.20, 1.26) 0.142
Any TRAE <#=——— 0.09 (0.03, 0.27) <0.001
Grade >=3 TRAE = ' 0.82(0.41,1.64) 0.570
TRAE leading to discontinuation - 1.85(0.61,5.61) 0.276
TRAE leading to dose reduction = 0.15(0.07, 0.35) <0.001
TRAE leading to dose interruption - ' 0.49 (0.21,1.15) 0.100
Diarrhea = 0.70(0.33, 1.49) 0.349
Nausea 0.36 (0.15,0.83) 0.017
Decreased appetite = f 0.61(0.24,1.59) 0.313
ALT increased 0 event in placebo
AST increased 0 event in placebo
Fatigue = 0.15(0.05, 0.42) <0.001
Vomiting <—= 0.10 (0.02, 0.38) <0.001
Asthenia = + 0.80(0.25,2.52) 0.702

T T
0.10 0.25
<---In favor of sotorasib

Fig.3 MAIC results—sensitivity analysis 2 (anchored
MAIC). ALT alanine aminotransferase, AST aspartate
aminotransferase, AR hazard ratio, MAIC matching-
adjusted indirect comparison, OR odds ratio, ORR objec-
tive response rate, PFS progression-free survival, TRAE
treatment-related adverse event. “The odds ratio for ORR

LIMITATIONS

The results of this MAIC should be interpreted in
the context of the following limitations.

In the base case, unanchored MAIC was
deemed the most suitable approach due to dif-
ferent magnitude of bias introduced by early
dropout, crossover, and protocol deviations in
the control arms in CodeBreaK 200 and KRYS-
TAL-12, and a large number of patients with
missing information on adjusted variables in the
docetaxel arm of CodeBreaK 200. Unanchored
comparisons are mote susceptible to bias and
systematic error from improper model specifica-
tion when there is residual confounding, as it
assumes that all effect modifiers and prognostic
factors are accounted for, an assumption that
is strong and unlikely to be met in practice.

T T T T T 1
0.50 075 1.0 15 20 25
In favor of adagrasib--->

was inverted to align with the directional convention
used in the forest plots. The sensitivity analysis 2 model
adjusted for age, sex, region, prior treatment (chemother-
apy + immunotherapy), brain metastases, and liver metas-
tases

Additionally, the MAIC approach can only
account for differences in patient-level charac-
teristics that affect outcomes, while other differ-
ences at the study level remain unaccounted for.
However, given the similar study design, mini-
mal differences in patient populations, and the
majority of the key confounding factors being
adjusted in either the base case or sensitivity
analysis 1 (additional covariates), the residual
bias was expected to be low. Anchored MAIC
was also conducted despite major limitations
with the control arm as anchor, and the find-
ings were consistent with the base case.
Certain important variables, such as pres-
ence of other gene alterations and number
of prior lines of therapy, were not available
in KRYSTAL-12 and therefore could not be
adjusted for. However, adjusting for prior
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Fig. 4 PFS—base case—Kaplan—Meier curves. PES progression-free survival. The base-case model adjusted for age, sex,
region, prior treatment (chemotherapy + immunotherapy), brain metastases, and liver metastases

chemotherapy + immunotherapy and PD-L1
expression is expected to potentially account for
the confounding which might be attributed to
number of prior lines of therapy as an unmeas-
ured confounder.

Both CodeBreaK 200 and KRYSTAL-12 were
methodologically aligned across evaluation of
efficacy, safety, and CNS imaging. Minor proce-
dural differences such as slightly more frequent
post-week 49 imaging (CodeBreaK 200: 8 to
10 weeks; KRYSTAL-12: 12 weeks) and a slightly
longer adverse event assessment window (Code-
BreaK 200: 30 days; KRYSTAL-12: 28 days) post-
treatment are unlikely to substantially affect
outcomes. The minimal bias, if any, would be
against sotorasib. Thus, the observed treatment
effects in our study are unlikely to be in favor of
sotorasib due to the methodological differences
noted above.

For the subgroup of patients with brain metas-
tases, the sample size was relatively small, which
limited the power of the analysis and should be
interpreted with caution. Furthermore, there
were limitations with the covariate availability
and the definition of brain metastases, mak-
ing a comparison challenging. Both naive and
adjusted analyses were conducted in the context
of these limitations, given the importance of
identifying efficacy differences in this important
subgroup according to clinical expert opinion.

The trials had different follow-up peri-
ods: KRYSTAL-12 had a median follow-up of
7.2 months compared with 17.7 months of
CodeBreaK 200. In terms of safety outcomes,
this translated to a bias in favor of adagrasib.
Additionally, OS data were not available for
KRYSTAL-12 at the time of the analysis.

The digitization of Kaplan—-Meier curves using
statistical methods can “recreate” numerical
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0.81
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Sotorasib unweighted
— Sotorasib weighted T
—— Adagrasib )
0.01
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Number at risk
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Adagrasib 301 212 137 77 52

PFS time (months)
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Fig.5 PFS—sensitivity analysis 1 (additional covari-
ates)—Kaplan—Meier curves. PFS progression-free sur-
vival. The sensitivity analysis 1 model adjusted for age, sex,
region, prior treatment (chemotherapy + immunotherapy),

values and provide a reasonable estimate of
time-to-event data in KRYSTAL-12, but it may
not perfectly replicate true patient-level data.
However, because the Kaplan-Meier curves
were closely replicated, the bias is expected to
be minimal.

MAICs are not randomized comparisons and
cannot be interpreted as such. The generalizabil-
ity of this analysis was limited to the patients
included in the CodeBreaK 200 and KRYSTAL-12
trials and may not reflect real-world populations.

This MAIC does not report results separately
for subgroups stratified by sex because of data
availability. Specifically, for KRYSTAL-12, to date
no sex-specific results have been reported. Even
if such data were available, conducting a sub-
group MAIC would additionally require covari-
ate distributions stratified by sex. This represents
a limitation in terms of the generalizability of
the findings across subgroups stratified by sex.

10 12 14 16 18 20 22 24

brain metastases, liver metastases, Eastern Cooperative
Oncology Group performance status, programmed death
ligand 1 expression, disease stage (metastatic versus locally
advanced), bone metastases, and smoking history

However, evidence from CodeBreaK 200 suggests
consistency across sex subgroups [16]. In that
study, the HR for PFS was 0.56 (0.39, 0.80) for
men and 0.69 (0.45, 1.08) for women. Given the
absence of a clear sex-based difference in Code-
BreaK 200, it is likely that the findings from
this MAIC are generalizable to both men and
women.

CONCLUSIONS

In this first MAIC analysis of sotorasib and
adagrasib based on phase 3 data, efficacy esti-
mates for the two treatments were similar in
patients with previously treated advanced
NSCLC with KRAS G12C mutation. In a sub-
group of patients with brain metastases, PFS
point estimates favored sotorasib. Sotorasib
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Fig. 6 PFS—subgroup analysis (brain metastases)—Kaplan—Meier curves. PES progression-free survival. The subgroup
analysis adjusted for age, sex, prior treatment (chemotherapy + immunotherapy), and liver metastases

also demonstrated a favorable safety profile
compared with adagrasib.

These findings can support decision-making
among healthcare providers and payers, par-
ticularly given the lack of direct comparative
effectiveness data for novel treatments such as
sotorasib and adagrasib. Additional research is
needed to evaluate the generalizability of this
analysis to real-world practice and population.
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