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ARTICLE INFO ABSTRACT
Keywords: Background: In the CodeBreaK 200 phase III, open-label trial, sotorasib significantly improved efficacy versus
Quality of life docetaxel in previously treated KRAS G12C-mutated advanced non-small cell lung cancer (NSCLC). Patient-

Symptom burden

side off. reported outcomes (PROs) for global health status, physical functioning, dyspnea, and cough favored sotorasib
ide effects

over docetaxel. Here, we report sotorasib’s additional impact on quality of life (QOL).

Methods: In CodeBreaK 200, 345 patients who had progressed after prior therapy received sotorasib (960 mg
orally daily) or docetaxel (75 mg/m? intravenously every 3 weeks). Validated questionnaires captured patients’
perception of their QOL and symptom burden for key secondary and exploratory PRO endpoints, including

Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; CI, confidence interval; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer
Quality-of-life Questionnaire Core 30; EORTC QLQ-LC13, European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire Lung Cancer 13;
EQ-5D-5L, 5-level European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire 5 dimensions; FACT-G, Functional Assessment of
Cancer Therapy Tool General Form; GEE, generalized estimating equation; HR, hazard ratio; IQR, interquartile range; IV, intravenous; NSCLC, non-small cell lung
cancer; OR, odds ratio; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PGIC, Patient Global Impression of Change; PGIS, Patient
Global Impression of Severity; PRO, patient-reported outcome; PRO-CTCAE, Patient-Reported Outcome version of the Common Terminology Criteria for Adverse
Events; QOL, quality of life; TRAE, treatment-related adverse event; VAS, visual analog scale.

* Correspondence author at: Oncology Hematology Care (OHC)/SCRI Research, Cincinnati, OH 45226, USA.

E-mail address: david.waterhousel@usoncology.com (D.M. Waterhouse).

https://doi.org/10.1016/j.lungcan.2024.107921

Received 27 June 2024; Accepted 5 August 2024

Available online 6 August 2024

0169-5002/© 2024 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-
nc/4.0/).


mailto:david.waterhouse1@usoncology.com
www.sciencedirect.com/science/journal/01695002
https://www.elsevier.com/locate/lungcan
https://doi.org/10.1016/j.lungcan.2024.107921
https://doi.org/10.1016/j.lungcan.2024.107921
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lungcan.2024.107921&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

D.M. Waterhouse et al.

Lung Cancer 196 (2024) 107921

the European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire Core 30
(EORTC QLQ-C30) and Quality-of-life Questionnaire Lung Cancer 13 (EORTC QLQ-LC13), question GP5 from the
Functional Assessment of Cancer Therapy Tool General Form (FACT-G GP5), PRO-Common Terminology Criteria
for Adverse Events (PRO-CTCAE), and 5-level EuroQOL-5 dimensions (EQ-5D-5L) including visual analog scale
(EQ-5D VAS). Change from baseline to week 12 was assessed with generalized estimating equations for ordinal
outcomes.

Results: Patients receiving sotorasib were less bothered by treatment side effects than those receiving docetaxel
(odds ratio [OR] 5.7) and experienced symptoms at lower severity (pain: OR 2.9; aching muscles: OR 4.4; aching
joints: OR 4.2; mouth or throat sores: OR 4.3). Further, patients’ symptoms interfered less with usual/daily
activities (pain: OR 3.2; aching muscles: OR 3.9; aching joints: OR 10.7). QOL remained stable with sotorasib but
worsened with docetaxel (change from baseline in EQ-5D VAS score: 1.5 vs —8.4 at cycle 1 day 5 and 2.2 vs -5.8
at week 12).

Conclusions: Patients receiving sotorasib reported less severe symptoms than those receiving docetaxel. In
addition to improving clinical efficacy outcomes, sotorasib maintained QOL versus docetaxel, suggesting
sotorasib may be a more tolerable treatment option for patients with pretreated, KRAS G12C-mutated advanced

NSCLC.

1. Introduction

The development of targeted therapies has led to significant ad-
vances in the treatment of patients with non-small cell lung cancer
(NSCLC) [1-3]. Activating KRAS mutations occur in ~30% of non-
squamous NSCLC [4-6], with the most common (> 8%) KRAS point
mutation occurring at codon 12 [7]. In Western countries, the KRAS
G12C variant occurs in~ 40% of adenocarcinomas, representing
10-13% of patients with advanced, non-squamous NSCLC [6-8]. In
Asian countries, the KRAS G12C variant occurs at rates of 5-12% in
patients with lung adenocarcinoma [9-12]. KRAS G12C is generally
mutually exclusive with known actionable driver genomic alterations
such as EGFR, ALK, ROS1, BRAF, MET, RET, NTRK, and HER2 [13-15].

Sotorasib, a small molecule that specifically and irreversibly inhibits
the KRAS®'2€ protein, covalently binds to the cysteine residue in a P2
regulatory pocket, trapping KRAS®!?€ in the inactive GDP-bound state
and preventing downstream signaling in cancer cells, resulting in
decreased oncogenesis [16]. Sotorasib was the first-in-class KRASC12C
inhibitor to receive accelerated approval for the treatment of adults with
locally advanced or metastatic NSCLC with KRAS G12C mutation who
have progressed after > 1 prior line of systemic therapy [17]. To date,
sotorasib has received accelerated or full approval in over 50 countries.

The randomized CodeBreaK 200 phase III trial (NCT04303780)
compared oral sotorasib 960 mg daily with intravenous (IV) docetaxel
75 mg/m? every 3 weeks in patients with KRAS G12C advanced NSCLC
previously treated with platinum-based chemotherapy and a checkpoint
inhibitor [18] (Supplementary Fig. 1A). Sotorasib demonstrated statis-
tically significant superiority for the primary endpoint of progression-
free survival (PFS) over docetaxel (median PFS 5.6 vs 4.5 months; haz-
ard ratio [HR] 0.66, P=0.002), with a 12-month PFS rate of 24.8% vs
10.1% [18]. Sotorasib was also associated with improved secondary
endpoints, including a higher objective response rate (ORR: 28.1%; 95%
confidence interval [CI]: 21.5, 35.4 vs 13.2% [8.6, 19.2]; P<0.001),
faster median time to response (1.4 vs 2.8 months), longer median
duration of response (8.6 vs 6.8 months), and higher disease control rate
(82.5% vs 60.3%) than docetaxel [18]. No difference in overall survival
(OS) was observed between sotorasib and docetaxel [18]. PFS and ORR
favored sotorasib across the patient subgroups including age categories
(< 65 years vs > 65 years), sex, race, region, and smoking history [18].
Sotorasib was well tolerated with a lower incidence of Grade >3
treatment-related adverse events (TRAEs; 33% vs 40%) and serious
TRAEs (11% vs 23%) than docetaxel [18].

Patient-reported outcomes (PROs) in the CodeBreaK 200 trial were
evaluated as prespecified key secondary and exploratory endpoints
(Supplementary Fig. 1A-B). In the primary publication of CodeBreaK
200, which was the first report of PROs with a KRASC'C inhibitor, the
outcomes for global health status, physical functioning, dyspnea, and
cough—included as key secondary PRO endpoints—favored sotorasib

over docetaxel [18]. Further, the primary publication already included
the time to deterioration analyses for these PROs [18]. Here, we report
additional PRO outcomes with respect to the secondary and exploratory
endpoints, further demonstrating the impact of sotorasib treatment on
patients’ quality of life (QOL).

2. Methods
2.1. Study design and procedures

As previously described [18], the CodeBreaK 200 trial was a random-
ized, multicenter, open-label, phase III trial that enrolled 345 patients with
KRAS G12C-mutated advanced NSCLC (Supplementary Fig. 1). Key eligi-
bility criteria included progression after receiving > 1 treatment including
platinum-based chemotherapy plus a checkpoint inhibitor and no active
brain metastases (Supplementary Fig. 1A). Patients were randomized 1:1
toreceive either oral sotorasib 960 mg once daily or IV docetaxel 75 mg/m?>
every 3 weeks. The trial was conducted in accordance with the Interna-
tional Council for Harmonisation Good Clinical Practice guidelines and the
principles of the Declaration of Helsinki. The protocol and amendments
were approved by the institutional review board at each participating site
and regulatory authorities of participating countries. All patients provided
written informed consent. A data monitoring committee provided inde-
pendent oversight of safety and efficacy throughout the trial.

2.2. Study endpoints

The primary endpoint of the CodeBreaK 200 study was PFS with
sotorasib treatment vs docetaxel treatment as determined by blinded
independent central review [18] (Supplementary Fig. 1A). Data for the
primary endpoint and key secondary endpoints, including key second-
ary PRO endpoints, have been previously reported [18].

Among the PRO endpoints included in the trial (Supplementary
Fig. 1B), key secondary PRO endpoints were based on the instruments
European Organisation for Research and Treatment of Cancer Quality-
of-life Questionnaire Core 30 (EORTC QLQ-C30) [19-21] and Quality-
of-life Questionnaire Lung Cancer 13 (EORTC QLQ-LC13) [22]. The
specific endpoints were the change from baseline to week 12 for the
outcomes of the global health status (QOL), physical functioning, chest
pain, cough, and dyspnea. Secondary PRO endpoints included further
subscales of the EORTC QLQ-C30 and EORTC QLQ-LC13 instruments, as
well as time to deterioration analyses. Additional secondary PRO end-
points included the change from baseline of the visual analog scale
(VAS) scores as measured by the 5-level European Organisation for
Research and Treatment of Cancer Quality-of-life Questionnaire 5 di-
mensions (EQ-5D-5L) [23,24]. Exploratory PRO endpoints included the
comparison of sotorasib vs docetaxel on the “GP5” item of the Func-
tional Assessment of Cancer Therapy Tool General Form (FACT-G GP5)
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[25], named “I am bothered by side effects of treatment”. Further
exploratory measures were selected items of the Patient-Reported
Outcome version of the Common Terminology Criteria for Adverse
Events (PRO-CTCAE) instrument [26]. In addition, and to provide
additional context, the Brief Pain Inventory-Short Form (BPI-SF) [27],
the Patient Global Impression of Change (PGIC) [28], and the Patient
Global Impression of Severity (PGIS) [28] were included. Details of the
PRO questionnaire are provided in Supplementary Methods.

2.3. Statistical analysis

Data reported previously for the primary and key secondary end-
points [18] and PRO data reported here are from the cutoff date of
August 2, 2022. Completion rate (defined as the percentage of patients
who completed > 1 item in the subscale of the questionnaire at each visit
over the number of all randomized patients) was determined by PRO
instrument. Additionally, compliance rate (defined as the percentage of
the number of patients who completed > 1 item in the subscale of the
questionnaire at each visit over the number of eligible patients who were
expected to complete the PRO assessment per protocol at each visit [i.e.,
still on study and still alive, excluding the patients who were missing by
design, such as death, disease progression, study discontinuation, etc.])
was also determined.

The PRO instrument-specific analysis sets included all randomized
patients with a non-missing baseline measurement and > 1 non-missing
post-baseline measurements. The continuous PRO scores (i.e., PRO
outcomes excluding single-item categorical outcomes) were summa-
rized descriptively by visit and by treatment group using the number of
patients with non-missing data (n), mean, standard deviation, median,
and minimum and maximum. The change from baseline of these scores
was also reported descriptively. The ordinal (i.e., categorical) PRO items
were summarized descriptively by visit and by treatment group using
the number and percentage of patients with non-missing data (n) within
each ordinal level. In addition, percentages of combined ordinal levels
were reported.

The inferential comparison for the categorical endpoints of change
from baseline over time to week 12 were made through the generalized
estimating equation (GEE) method for cumulative logits model [29] and
expressed as odds ratios (ORs) and 95% ClIs. The model included inter-
cept, time, baseline score, treatment, treatment by time interaction, and
randomization stratification factors.

3. Results
3.1. Patients and baseline characteristics

Between June 4, 2020 and April 26, 2021, 345 patients with KRAS
G12C advanced NSCLC who had disease progression after receiving
>1 prior therapy were enrolled and randomized to receive sotorasib
(n=171) or docetaxel (n=174). Baseline patient characteristics, as
previously reported [18] and also shown in Supplementary Table 1,
were generally well balanced. Baseline PRO scores were generally
similar between the treatment groups. These included treatment side
effects such as symptom bother (FACT-G GP5); severity, frequency, and
interference of treatment-related symptoms (PRO-CTCAE); functional
domains and symptom subscales (EORTC QLQ-C30 and EORTC QLQ-
LC13); quality of life (EQ-5D-5L including VAS); pain (BPI-SF); and
lung cancer symptoms of cough, chest pain, and dyspnea (PGIS). The
median study follow-up at the primary data cutoff date of August 2,
2022 was 17.7 months (interquartile range [IQR] 16.4-20.1). The me-
dian duration of treatment exposure was 19.9 weeks (range 0.4-101.3)
for patients receiving sotorasib and 12 weeks (at cycle 5day 1) (range
3.0-101.0) for patients receiving docetaxel [18].
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3.2. Completion and compliance rates

As PRO data were collected while patients were on treatment only,
PRO data availability rates (completion rates) showed a natural drop of
responses over time (Supplementary Fig. 2A-C). However, despite this
natural drop, compliance rates for both sotorasib and docetaxel
remained at a relatively high level, meaning that most patients who
were supposed to answer the questionnaires in general did answer them
(Supplementary Fig. 2A-C). The reported number of patients at baseline
for each PRO outcome, compared with the number of patients in the
randomized population, were lower across the PROs (provided in results
table or figure for each PRO outcome). This is due to two reasons: 1)
patients were included in the PRO analysis set if, in addition to the
baseline assessment, they had at least another PRO assessment and 2)
some patients were never treated and therefore did not report PRO
outcomes.

3.3. Level of bother by treatment side effects (FACT-G GP5)

Patients treated with sotorasib compared with those treated
with docetaxel were less bothered by the side effects of treatment. The
FACT-G GP5 score suggested that sotorasib was better tolerated
compared with docetaxel, with the OR at week 12 (cycle 5day 1) of
selecting a superior category while being treated with sotorasib at 5.7
(95% CIL: 3.0, 10.9; P<0.001) (Supplementary Table 2). The OR corre-
sponds to the likelihood of patients selecting a more favorable response
category. Similar results were observed at other cycles and overall
(Supplementary Table 2).

Regarding the descriptive responses from baseline up to cycle 15 in
the sotorasib group (Fig. 1 and Supplementary Table 3), the proportion
of patients who were bothered by the side effects of treatment was low.
Between both treatment arms, there were no substantial differences at
baseline. In the sotorasib arm, over the course of time, the distribution of
responses remained stable: the distribution of the proportion of patients
who were “somewhat”, “quite a bit”, or “very much” bothered by the
side effects ranged between 2.0% (cycle 15) and 20.5% (cycle 6). In
contrast, in the docetaxel group, the proportion of patients who were
“somewhat”, “quite a bit”, or “very much” bothered by the side effects
increased substantially from baseline (6.3%). In all but one of the cycles
of follow-up (20.0% [cycle 10]), the proportion of these patients was
substantially above 25%, ranging from 30.0% (cycle 15) to 47.9% (cycle
3; Supplementary Table 3).

3.4. Impact of treatment on symptoms by PRO-CTCAE

Overall, PRO-CTCAE scores suggested that sotorasib was better
tolerated compared with docetaxel (Fig. 2, Supplementary Figs. 3-5,
Supplementary Tables 4-12) as detailed in the subsections below. In
particular, for docetaxel, the symptoms showed a higher severity and
stronger interference with daily/usual activities. However, in terms of
frequency, both trial groups were similar.

3.4.1. Severity of symptoms

The impact of treatment on severity of symptoms suggested better
outcomes with sotorasib compared with docetaxel (Fig. 2, Supplemen-
tary Table 4). At week 12 (cycle 5day 1), compared with docetaxel,
sotorasib improved the severity of pain (OR 2.9, 95% CI: 1.2, 7.0;
P=0.014), aching muscles (OR 4.4, 95% CI: 1.6, 12.4; P=0.005), aching
joints (OR 4.2, 95% CI: 1.4, 12.2; P=0.009), mouth or throat sores (OR
4.3, 95% CI: 1.6, 11.5; P=0.004), numbness (OR 2.1, 95% CI: 1.0, 4.3;
P=0.050), and mouth cracking (OR 6.7, 95% CI: 0.0, 97873.0;
P=0.700). In addition, based on PRO-CTCAE, sotorasib patients were
less likely to lose fingernails (OR 0.13, 95% CI: 0.07, 0.25), have bumps
on the nails (OR 0.16, 95% CI: 0.08, 0.30), or have a change in nail color
(OR 0.06, 95% CI: 0.03, 0.12) (Supplementary Fig. 3). The severity of
itchy skin was similar between sotorasib and docetaxel treatment groups



D.M. Waterhouse et al.
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“| am bothered by side effects of treatment”
Docetaxel
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B Very much
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146137128 109101 88 83 75 68 64 62 58 57 51 49

BL 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Fig. 1. Treatment side effects over time by FACT-G GP5. Data cutoff date: August 2, 2022. Patients completed the FACT-G GP5 on day 1 (administered by tablet in
the clinic) of each cycle and at the safety follow-up. *OR of change from baseline to week 12, based on GEE model. BL, baseline; CI, confidence interval; FACT-G GP5,
Functional Assessment of Cancer Therapy Tool General Form, single item “I am bothered by side effects of treatment”, rated on a 5-point Likert scale; GEE,

generalized estimating equation; OR, odds ratio.

PRO-CTCAE OR (95% CI)*
Severity

Pain —e— 2.9(1.2,7.0)
Aching muscles —a— 44(1.6,124)
Aching joints —— 42(1.4,122)

Mouth or throat sores —— 4.3(1.6, 11.5)

Numbness —— 2.1(1.0,4.3)

Mouth cracking < 4 > 6.7 (0, 97873.0)

Itchy skin —— 1.0(0.5,2.1)
Interference

Pain —e— 3.2(1.2,8.3)
Aching muscles —— 3.9(1.1,13.6)
Aching joints —— 10.7 (3.4, 33.4)
Mouth or throat sores k > 101.2 (0.5, 21353.8)
Numbness —— 1.3(0.2,7.1)
Frequency
Pain —o—i 1.2(0.7,2.3)
Aching muscles —— 0.9(0.5,1.8)
Aching joints —o—i 0.6(0.3,1.1)
T rorTTTTT ALY | ALY |
0.1 1 10 100
< >

Docetaxel better

Sotorasib better

Fig. 2. Impact of treatment on symptoms by PRO-CTCAE (including severity, interference, and frequency) after 12 weeks of treatment. Data cutoff date: August 2,
2022. The analysis set included all randomized patients with a non-missing baseline measurement and > 1 non-missing post-baseline measurements (sotorasib,
n = 148; docetaxel, n = 113). The displayed PRO-CTCAE list is comprehensive: there were no further assessments on severity, interference, or frequency of symptoms
beyond the list presented here. *OR and 95% Cls were estimated using a generalized estimating equations model. Arrows indicate continuation of 95% CI past the OR
graph range. An OR > 1.0 indicates higher improvement in symptom scale for sotorasib relative to docetaxel. CI, confidence interval; OR, odds ratio; PRO-CTCAE,
Patient-Reported Outcome version of the Common Terminology Criteria for Adverse Events.
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(OR 1.0, 95% CI: 0.5, 2.1; P=0.990) at week 12, with similar results
observed at other cycles and overall (Fig. 2, Supplementary Table 4).
Consistent with the GEE analyses, the distribution of the severity
responses from baseline up to cycle 15 suggested generally better out-
comes with sotorasib over docetaxel (Fig. 3, Supplementary Table 5).
The category “very severe” was more frequent in the docetaxel group
compared with the sotorasib group post-baseline, with ranges for
“severity of pain”, “severity of aching muscles”, and “severity of aching
joints” up to 20.0% (cycle 15), 33.3% (cycle 10), and 20.0% (cycle 14),
respectively, in the docetaxel group and much lower in the sotorasib
group at up to 9.0% (cycle 4), 5.6% (cycle 2), and 3.2% (cycles 3 and 4),
respectively. Post-baseline responses for the symptom severity cate-
gories “mild” and “none” combined were more frequent in the sotorasib
group, with ranges of 45.2% (cycle 6) to 72.9% (cycle 8) for sotorasib vs
9.1% (cycle 10) to 57.1% (cycle 14) for docetaxel for pain, 56.3% (cycles

A. PRO-CTCAE: Severity of pain

Docetaxel
Number of

Patients:

50

Proportion of Patients (%)

B. PRO-CTCAE: Severity of aching muscles

Docetaxel
Number of
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1O(J--Ilil
75 -

501 - -

Proportion of Patients (%)

C. PRO-CTCAE: Severity of aching joints
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Patients: 61 54 43 34 26 22 17 1813 7 7 8 6 5 5

1oo--ll.illI- .[II——- 100--il-..='-’=.='.-l-‘.._

75 Sl 11 JSSASS
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o
Cycle:
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80 74 72 46 38 34 26 24 14 11 12 11 10 7 5
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51 51453326 21182111 6 8 9 7 6 4
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15) to 78.4% (cycle 7) for sotorasib vs 33.3% (cycle 12) to 75.0% (cycle
15) for docetaxel for aching muscles, and 50.0% (cycle 15) to 76.3%
(cycle 7) for sotorasib vs 29.4% (cycle 7) to 72.2% (cycle 8) for docetaxel
for aching joints. The distribution of the severity responses for mouth or
throat sores, numbness, mouth cracking, and itchy skin is shown in
Supplementary Table 5. Severity by worst response at baseline or all
scheduled on-treatment visits, excluding follow-up visits, is shown in
Supplementary Table 6.

3.4.2. Interference of symptoms in daily/usual activities

Patients treated with sotorasib reported less interference in daily/
usual activities for pain (OR 3.2, 95% CI: 1.2, 8.3; P=0.018), aching
muscles (OR 3.9, 95% CI: 1.1, 13.6; P=0.033), aching joints (OR 10.7,
95% CI: 3.4, 33.4; P<0.001), mouth or throat sores (OR 101.2, 95% CI:
0.5, 21353.8; P=0.091), and numbness (OR 1.3, 95% CI: 0.2, 7.1;

Sotorasib
113104 96 67 76 62 62 48 45 44 41 40 36 35 31

50

BL2 3 4 5 6 7 8 9 10 11 12 13 14 15

Sotorasib
75 71 64 50 61 46 37 33 31 34 31 30 28 29 26

_.l-.“-..—-..'.-_

BL2 3 4 5 6 7 8 9 10 11 12 13 14 15

Sotorasib
77 66 62 62 66 48 38 33 36 31 30 29 24 31 28

75

BL2 3 4 5 6 7 8 9 10 11 12 13 14 15

Moderate M Mild ™ None

Fig. 3. Impact of side effect on QOL by PRO-CTCAE severity. Data cutoff date: August 2, 2022. Patients completed the PRO-CTCAE questionnaire at clinic visits only
except for the screening visit. BL, baseline; PRO-CTCAE, Patient-Reported Outcome version of the Common Terminology Criteria for Adverse Events; QOL, quality

of life.
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P=0.80) at week 12 (Fig. 2, Supplementary Table 7). Similar results
were observed at other cycles and overall (Supplementary Table 7).
Consistent with the GEE analyses, the distribution of the interference
responses from baseline up to cycle 12 suggested better PROs with
sotorasib compared with docetaxel (Supplementary Fig. 4; Supplemen-
tary Table 8). The category “very much” interference with daily/usual
activities was more frequent in the docetaxel group compared with the
sotorasib group post-baseline, with ranges for “interference of pain”,
“interference of aching muscles”, and “interference of aching joints” up
to 18.2% (cycle 10), 40.0% (cycle 10), and 28.6% (cycle 10), respec-
tively, in the docetaxel group and much lower in the sotorasib group at
up to 5.8% (cycle 5), 3.4% (cycle 9), and 3.4% (cycle 5), respectively.
Post-baseline responses for the symptom interference categories of “a
little bit” and “not at all” combined were more frequent in the sotorasib
group, with ranges of 65.0% (cycle 6) to 85.0% (cycle 9) for sotorasib vs
44.4% (cycle 13) to 75.0% (cycle 8) for docetaxel for pain, 70.8% (cycle
2) to 86.7% (cycle 5) for sotorasib vs 48.9% (cycle 2) to 81.8% (cycle 9)
for docetaxel for aching muscles, and 69.4% (cycle 2) to 86.4% (cycle 5)
for sotorasib vs 44.0% (cycle 5) to 83.3% (cycle 13) for docetaxel for
aching joints. The distribution of the interference responses for mouth or
throat sores and numbness showed a generally similar pattern to that for
pain, aching muscles, and aching joints (Supplementary Table 8).
Interference by worst response at baseline or all scheduled on-treatment
visits, excluding follow-up visits, is shown in Supplementary Table 9.

3.4.3. Frequency of symptoms

The frequency of pain (OR 1.2, 95% CIL: 0.7, 2.3; P=0.520), aching
muscles (OR 0.9, 95% CI: 0.5, 1.8; P=0.850), and aching joints (OR 0.6,
95% CIL: 0.3, 1.1; P=0.760) were similar between treatment groups
(Fig. 2, Supplementary Table 10). Generally similar results were
observed in other cycles and overall (Supplementary Table 10).

Consistent with the GEE analyses, the distribution of the frequency
responses from baseline up to cycle 15 are similar for sotorasib and
docetaxel (Supplementary Fig. 5, Supplementary Table 11). The cate-
gory “almost constantly” frequency of symptoms were similarly low for
the docetaxel and sotorasib groups post-baseline, with “frequency of
pain”, “frequency of aching muscles”, and “frequency of aching joints”
ranging from 0% (cycle 15) to 16.7% (cycle 14), 0% (cycle 15) to 12.5%
(cycle 12), and 0% (cycle 15) to 8.3% (cycle 14), respectively, in the
docetaxel group and from 1.6% (cycle 10) to 12.3% (cycle 2), 0% (several
cycles) to 2.9 (cycle 2), and 0% (several cycles) to 4.3% (cycle 2),
respectively, in the sotorasib group. Results for the other categories of
“frequently”, “occasionally”, “rarely”, or “never” frequency of symptoms
were in generally similar ranges between the docetaxel and sotorasib
groups (Supplementary Fig. 5; Supplementary Table 11). Frequency by
worst response at baseline or all scheduled on-treatment visits, excluding
follow-up visits, is shown in Supplementary Table 12.

3.5. Further subscales of the EORTC QLQ-C30 and EORTC QLQ-LC13
instruments

Results for select subscales of the PRO instruments EORTC QLQ-C30
and EORTC QLQ-LC13 not previously reported in the primary article
[18] are illustrated in Fig. 4A-B. Over a broad range of 38 symptoms and
scales, 36 of the point estimates (change from baseline to week 12)
favored sotorasib and only two-point estimates (vomiting and diarrhea)
favored docetaxel. Of the 36 symptoms scales that favored sotorasib,
significant differences between sotorasib and docetaxel were observed
for 23 symptoms and scales (i.e., CIs did not cross 1; Fig. 4A-B). Of the
two symptoms and scales that favored docetaxel (vomiting and diar-
rhea), a significant difference between sotorasib and docetaxel was
observed for only diarrhea (Fig. 4A).

3.6. Impact of treatment on QOL over time by EQ-5D-5L and EQ-5D VAS

Patients treated with sotorasib reported significant improvements in
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mobility (OR 2.8, 95% CI: 1.4, 5.4; P=0.003), self-care (OR 2.9, 95% CI:
1.4, 6.3; P=0.006), and usual activities (OR 1.9, 95% CI: 1.0, 3.6;
P=0.043) compared with baseline as reported in the EQ-5D-5L (Fig. 5A,
Supplementary Table 13). Pain/discomfort demonstrated a trend to-
wards improvement with sotorasib treatment (OR 1.6, 95% CI: 0.8, 3.1;
P=0.150). Anxiety/depression was similar between both treatment arms
(OR 1.0, 95% CI: 0.5, 1.8; P=0.920).

QOL worsened 5 days after initial docetaxel treatment (cycle 1 day 5)
while remaining stable with sotorasib (mean change from baseline in
EQ-5D VAS score: -8.4 vs 1.5) (Fig. 5B, Supplementary Table 14). After
weeks of treatment (at cycle 5 day 1), mean EQ-5D VAS showed a long-
term worsening of QOL with docetaxel while the EQ-5D VAS remained
stable with sotorasib (-5.8 vs 2.2) (Fig. 5B, Supplementary Table 14).

3.7. Impact of treatment on severity of pain and daily functioning by BPI-
SF

The differences in pain as assessed by BPI-SF are illustrated in Fig. 6A
and in Supplementary Table 15 and Supplementary Table 16. Based on
the change from baseline to week 12, the point estimates of 11 of 12 pain
subscales favored sotorasib (Fig. 6A). However, all ClIs included the OR
1, indicating no significant difference between treatment groups.

3.8. Impact of treatment on PGIC and PGIS

PGIC and PGIS consistently favored sotorasib over docetaxel. This
was the case for all three symptoms of cough, chest pain, and dyspnea, as
illustrated for the change from baseline to week 12 (Fig. 6B-C).

4. Discussion

The perceived burden of cancer-related symptoms has been reported
to be higher among patients with advanced-stage (Stage IV) NSCLC,
particularly for symptoms such as pain [30]. Patients with advanced
disease have also reported a greater impact on their ability to carry out
normal activities and on their QOL as a result of their cancer-related
symptoms [30]. The FACT-G, PRO-CTCAE, EORTC QLQ-C30, EORTC
QLQ-LC13, EQ-5D-5L, BPI-SF, PGIC, and PGIS instruments/question-
naires have been validated [19-28] and are widely used to assess the
impact of treatments on PROs in patients with NSCLC. These in-
struments were used to assess QOL in patients receiving sotorasib vs
docetaxel in the CodeBreaK 200 trial, making this study the first to assess
and report PRO data in patients receiving treatment with a KRAS®!2¢
inhibitor in a randomized phase III trial vs docetaxel, which is a standard
of care.

The change from baseline for PRO outcomes was assessed at
week 12. This time point was used consistently over all PROs and it had
been prespecified for key secondary PRO endpoints. Week 12 was
selected, as it was sufficiently long to establish between-arm differences
but short enough to allow for reasonably high completion rates.
Furthermore, the timing is consistent with those of related NSCLC trials
[31-33].

Collectively, the secondary and exploratory analyses of PROs from
the CodeBreaK 200 trial demonstrated that treatment with sotorasib had
more favorable outcomes with regards to treatment side effects and
QOL, compared with treatment with docetaxel, in previously treated
patients with advanced NSCLC bearing the KRAS G12C mutation. Over a
broad range of instruments and outcomes, patients treated with sotor-
asib reported less severe symptoms than those treated with docetaxel;
hence, they suffered less burden as a result of this difference. The only
symptom that was significantly worse with sotorasib vs docetaxel was
diarrhea. This finding is consistent with the adverse event profile of
sotorasib [18]. In addition to improving clinical efficacy outcomes as
already reported [18], sotorasib maintained QOL versus docetaxel sug-
gesting that sotorasib may be a more tolerable treatment option for
patients with pretreated, KRAS G12C-mutated advanced NSCLC.
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A. EORTC QLQ-C30: Ordinal Symptom Scales
Week 12 = cycle 5 day 1; sotorasib, N = 160 (n = 106); docetaxel, N = 130 (n = 69)
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OR (95% CI)*
Trouble doing strenuous activities —— 2.4 (1.3,4.6)
Trouble taking a long walk —— 3.1(1.7,5.8)
Trouble taking a short walk — 21(1.1,4.0)
Need to stay in bed or chair during day —_—— 2.2(1.2,43)
Need help with eating, dressing, washing L 2 3.9 (1.3, 11.8)
Limited in doing work, other activities —_—— 2.0(1.1,3.7)
Limited in hobbies, leisure activities —_———— 3.0(1.5,5.9)
Dyspnea ———i 3.5 (1.8, 6.6)
Had pain —— 1.4 (0.8,2.6)
Need to rest —_——— 2.8(14,55)
Insomnia —_—— 1.3 (0.7, 2.6)
Felt weak ————i 3.7(1.9,7.4)
Appetite loss —_—— 1.3 (0.6, 2.8)
Felt nauseated —Oo— 1.1 (0.5,2.3)
Vomited <& 0.8 (0.2, 2.4)
Constipation —_—— 4.9 (2.4,10.1)
Diarrhea —_— 0.4 (0.2,0.7)
Tired —_—— 4.9 (2.4,9.6)
Pain interferes with daily activities —_— 1.4 (0.8,2.7)
Difficult concentrating/paying attention —_— 1.8 (0.8,4.0)
Feel tense —_— 1.4 (0.7,25)
Worry ———— 1.5 (0.8, 2.8)
Feel irritable —_—— 2.2(1.1,4.5)
Feel depressed —_—— 1.4 (0.7, 3.0)
Difficulty in remembering things —_—— 1.5(0.7,3.1)
Condition/treatment interfered with family life —_—— 27(14,52)
Condition/treatment interfered w soc activities e | 3.3(1.7,6.4)
Financial difficulties <> 2.2(1.0,4.9)
Overall healtht —_— 24 (1.3,44)
Overall quality of lifet —— 2.6 (1.5,4.6)
0.1 1 10
Favors docetaxel «— Favors sotorasib
B. EORTC QLQ-LC13: Remaining Symptom Scales
Week 12 = cycle 5 day 1; sotorasib, N = 158 (n = 105); docetaxel, N = 124 (n = 67) OR (95% CI)*
Dyspnea —— 3.6 (2.0,6.5)
Hemoptysis <> 12.6 (2.4, 68.0)
Sore mouth —— 3.6 (1.5,8.5)
Dysphagia > 1.8 (0.8, 4.0)
Peripheral neuropathy —— 2.3 (1.14,4.43)
Alopecia —— 53.59 (24.9, 115.6)
Pain in arm or shoulder —— 1.1 (0.6, 2.1)
Pain in other parts [ B — 1.8 (0.9, 3.4)
0:1 1 1|0 160

Favors docetaxel «— Favors sotorasib

Fig. 4. Select subscales of the EORTC QLQ-C30 and EORTC QLQ-LC13 instruments: GEE model change from baseline to week 12. Data cutoff date: August 2, 2022.
N=number of all randomized patients with a non-missing baseline measurement and > 1 non-missing post-baseline measurements. n = number of evaluable patients
for the PRO measure. Global health status, physical functioning, cough, and chest pain were reported in the primary publication and are not reported here. *OR and
95% CIs were estimated using a GEE model. An OR > 1.0 indicates higher improvement in symptom scale for sotorasib relative to docetaxel. 'Reciprocal values. CI,
confidence interval; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire Core 30; EORTC QLQ-LC13,
European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire Lung Cancer 13; GEE, generalized estimating equations; PRO, patient-

related outcome; OR, odds ratio.
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A. EQ-5D-5L

Questionnaire
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OR (95% CI)*

Mobility —— 2.8(14,54)
Self-care —_—— 2.9(14,6.3)
Usual activities —— 1.9 (1.0, 3.6)
Pain/discomfort —— 1.6 (0.8, 3.1)
Anxiety/depression —— 1.0 (0.5, 1.8)
0.1 1 10
d .
o »
Docetaxel better Sotorasib better
B. EQ-5D VAS
Cycle 1 day 5 Cycle 5 day 1
(Week 12)
. ko]
5- e
E [e]
g ] 15 2.2 &
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Docetaxel Sotorasib Docetaxel Sotorasib
n=122 n =142 n =67 n =105

Fig. 5. Impact of treatment on health status and QOL by EQ-5D-5L and EQ-5D VAS. Data cutoff date: August 2, 2022. The analysis set included all randomized
patients with a non-missing baseline measurement and > 1 non-missing post-baseline measurements (sotorasib, n =160; docetaxel, n =138). Randomization
stratification factors were number of prior lines of therapy in advanced disease (1 vs 2 vs > 2), race (Asian vs non-Asian), and history of CNS involvement (yes vs no).
*OR and 95% CIs were estimated using GEE model. An OR > 1.0 indicates higher improvement in symptom scale for sotorasib relative to docetaxel. CI, confidence
interval; CNS, central nervous system; EQ-5D-5L, 5-level European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire 5 dimensions;
EQ-5D, European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire 5 Dimension; GEE, generalized estimating equation; OR, odds

ratio; QOL, quality of life; VAS, visual analog scale.

Previously reported findings from the CodeBreaK 200 study
demonstrated that sotorasib exhibited clinically meaningful improve-
ment in PROs compared with docetaxel [18]. The impact of sotorasib
compared with docetaxel treatment on symptom burden and QOL was
based on PROs as assessed by the EORTC QLQ-C30 and EORTC QLQ-
LC13 questionnaires [18]. Compared with docetaxel, sotorasib showed
clinically meaningful differences in delaying the time to deterioration in
global health status (HR, 0.69; 95% CI: 0.53, 0.91), physical functioning
(HR, 0.69; 95% CI: 0.52, 0.92), and cancer-related symptoms of dyspnea
(HR, 0.63; 95% CI: 0.48, 0.83), and cough (HR, 0.55; 95% CI: 0.38, 0.80)
[18]. Changes from baseline for global health status, physical func-
tioning, and dyspnea consistently favored sotorasib over docetaxel
through week 12 (least square means of change differences: 6.93, 8.78,
and -10.09, respectively, with descriptive P-values < 0.001 [descriptive
due to the hierarchy of testing] [18]). From baseline to week 12, patients
in the sotorasib arm reported an improvement in symptoms for cough,
compared with patients in the docetaxel arm (OR 3.21, 95% CI: 1.55,
6.65; P=0.002); however, no differences were seen in chest pain be-
tween the treatment arms [18]. Results from the secondary and
exploratory endpoints of the CodeBreaK 200 study reported here show
that, overall, side effects and symptoms were generally milder for pa-
tients treated with sotorasib than for those treated with docetaxel.

Frequency of side effects and symptoms appeared to be the same for the
treatment groups. The data suggest that patients treated with docetaxel
experienced more severe side effects and symptoms, beginning at cycle 2
of the study. These findings, along with those previously reported [18],
demonstrate that sotorasib improves or maintains health-related QOL
compared with docetaxel in patients with pretreated KRAS G12C-
mutated advanced NSCLC.

Historically, treatment toxicity has been evaluated through in-
vestigators’ judgements and not through the perspective of patients.
Studies have demonstrated some degree of discordance between the
assessment of symptom intensity from the perspective of both patients
and physicians [34-36]. Those reports have demonstrated that the
collection of medical records may not provide adequate documentation
of symptoms and that caregivers and physicians have failed to rate pa-
tient symptoms in agreement with patients [34,35]. Patient-centered
approaches, such as assessing the patient experience, are critical to
understanding the impact of treatment and care.

The strength of our analysis is that it reports PROs from a random-
ized, multicountry, multicenter, open-label, phase III trial that were part
of the secondary and exploratory endpoints and were assessed using
validated instruments for measuring treatment- and disease-related
symptoms and health-related QOL measures. One limitation of this
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A. BPI-SF n
Sotorasib Docetaxel
N =158 N = 124 OR(95% CI)*
Pain other than everyday kinds 105 67 —— 1.0 (0.5,2.0)
Pain at its worst in last 24 hours 105 67 ——— 1.4 (0.8,2.4)
Pain at its least in last 24 hours 105 67 H—&— 1.7 (0.9, 2.9)
Pain on the average 105 67 H—— 1.5(0.9,2.7)
Pain right now 105 67 —e— 1.8(1.0,3.2)
Pain interfered general activity 105 67 H—— 1.5(0.8,2.8)
Pain interfered with mood 105 67 —— 1.7 (1.0, 3.0)
Pain interfered walking ability 105 67 ——— 1.4 (0.8, 2.6)
Pain interfered with normal work 105 67 —1o— 1.2(0.6,2.1)
Pain interfered with relations 105 67 —— 1.9 (1.0, 3.4)
Pain interfered with sleep 105 67 H—— 1.5(0.9,2.8)
Pain interfered with enjoyment of life 105 67 —— 1.5 (0.8, 2.6)
T T T T T 1T r1rr T T T T 11171\
0.1 1 10
Docetaxel better «— Sotorasib better
B. PGIC
n
Sotorasib Docetaxel
N =140 ) OR (95% CI)*
Cough 106 69 —— 2.2(1.2,4.1)
Chest pain 106 69 ——— 1.3 (0.8,2.4)
Dyspnea 106 69 —— 4.4 (2.4, 8.0)
0.1 1 10
Docetaxel better «—> Sotorasib better
C. PGIS
n
Sotorasib C
N =140 OR (95% CI)*
Cough 105 67 —— 2.7 (1.4,54)
Chest pain 105 67 —_———— 2.1(1.1,3.8)
Dyspnea 105 67 —— 3.5(1.9,6.5)

0.1 1
Docetaxel better «— Sotorasib better

10

Fig. 6. Estimates of change from baseline for BPI-SF, PGIC, and PGIS. Data cutoff date: August 2, 2022. N=number of all randomized patients with a non-missing
baseline measurement and > 1 non-missing post-baseline measurements. n = number of evaluable patients for the PRO measure. Randomization stratification factors:
number of prior lines of therapy in advanced disease (1 vs 2 vs > 2), race (Asian vs non-Asian), and history of CNS involvement (yes vs no). *OR, 95% CI, and P-value
are estimated using a GEE model based on PGIC results as the dependent variable, intercept, time, treatment, treatment-by-time interaction and randomization
stratification factors as fixed effects. All post-baseline visits are considered excluding follow-up visits. An OR > 1.0 indicates higher improvement in symptom scale
for sotorasib relative to docetaxel. BPI-SF, Brief Pain Inventory-Short Form; CI, confidence interval; CNS, central nervous system; GEE, generalized estimating
equation; OR, odds ratio. PGIC, Patient Global Impression of Change; PGIS, Patient Global Impression of Severity; PRO, patient-reported outcome.

PRO analysis is the open-label design of the trial. However, there is a
growing body of literature suggesting that open-label bias should not
limit the interpretation of PRO data. In particular, if the PRO benefits are
large and meaningful, as has been observed in the CodeBreaK 200 study,
the conclusions from the PRO results should be considered reliable.
Based on data from a study that compared blinded to unblinded PRO

data in NSCLC, Lord-Bessen et al (2023) [37] concluded that open-label
bias should not limit interpretation of large and meaningful treatment
effects on PROs. Furthermore, Mouillet et al (2020) [38], based on an
analysis of 110 prostate cancer RCTs, found no evidence of significant
bias for PROs due to the absence of blinding. Finally, based on a sys-
tematic literature review of 23 immunotherapy studies of advanced/
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metastatic patients, Anota et al (2022) [39] found that trial design had
no impact on PRO completion rates or baseline scores.

Another potential limitation of the PRO assessment is that PROs were
collected only while patients were on treatment. This trial design,
however, was intentional, and this approach is aligned with PRO
collection in all related key PRO studies [31,40-42]. The key rationale
for this approach is the intention to quantify the PROs associated with
the treatment under investigation, and not the PROs associated with
subsequent treatment. A continued PRO collection after investigational
product had stopped would have conflicted with this intention and
would therefore have biased the results. Furthermore, a continued PRO
data collection would have been associated with feasibility issues as
PROs were collected on-site at clinic visits days. These on-site visits were
no longer scheduled subsequently. It would have required patients to
come to the site solely for the purpose of PRO data collection.
Continuing PRO data collection at home via an electronic device was not
feasible, as it would have required additional logistics and would have
conflicted with licensing and instrument validation.

To understand the challenges associated with collecting PRO data only
while patients were on the investigational product for CodeBreaK 200, itis
worth looking at the patient disposition for PRO outcomes
(Supplementary Fig. 6). Missing data due to death and adverse events were
similar in both arms, and therefore do not seem to be a biasing factor.
However, disease progression was more in the docetaxel arm. As disease
progression is a negative event, the higher amount of missing data due to
disease progression does not weaken but strengthen the conclusion that
sotorasib is superior. In the patient disposition, the difference in treatment
discontinuation for other reasons is mainly due to the 23 patients who
never took docetaxel. This potential issue has been addressed via an
additional sensitivity analysis, where we adjusted for clinically relevant
covariates (Supplementary Table 17). This sensitivity analysis leads to the
same conclusion that sotorasib is superior to docetaxel with respect to the
impact of treatment on patients’ QOL. All point estimates shift slightly in
favor of sotorasib.

Results from our analysis show that although patients treated with
sotorasib experienced cancer-related symptoms (such as pain), these
symptoms were less severe and had a minimal impact on activities of
daily living (such as mobility, self-care, and other activities), compared
with symptoms experienced by patients treated with docetaxel. Thus,
our findings demonstrate that sotorasib treatment improved the severity
and interference of symptoms such as pain and positively impacted the
lives of patients receiving treatment, providing further support for a
clinically meaningful QOL benefit with sotorasib.

5. Role of the funding source

Representatives of the sponsor, Amgen Inc., designed the clinical
study in collaboration with some of the study investigators. Amgen Inc.
managed patient data collection at the study sites, maintained the study
database, performed the analyses, funded medical writing support, paid
publication costs, and paid the open access charge for this article.
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