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Aim: To assess real-world clinical outcomes in patients with non-small-cell lung cancer with MET exon
14 skipping mutation and brain metastases (BM) who received capmatinib, a recently approved MET
inhibitor, in routine US clinical practice. Materials & methods: Patient data were collected using a
retrospective medical record review, led by participating oncologists. Eligible patients initiated treatment
with capmatinib in any line, after BM diagnosis, between May 2020 and June 2021. Data on real-
world overall response rate (rwORR) and real-world progression-free survival (rwPFS) were descriptively
analyzed. Results: 68 eligible patients were analyzed. In patients treated with first-line (1L) capmatinib
(n = 55), the rwORR was 90.9% systemically and 87.3% intracranially; median systemic rwPFS was
14.1 months. Among radiation-naive patients on 1L capmatinib (n = 20), rwORR was 85.0%, both
systemically and intracranially; median systemic rwPFS was 14.1 months. Conclusion: This study showed
substantial systemic and intracranial effectiveness for capmatinib in real-world setting; findings were
consistent for RT-naive patients.

Tweetable abstract: We evaluated #realworld outcomes for patients with #NSCLC with METex14 mutation
and brain metastases, treated with capmatinib in clinical practice. We found substantial systemic and
intracranial effectiveness with first-line capmatinib therapy.
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Lung cancer is the second leading cause of cancer worldwide and the leading cause of cancer death, accounting for
over 2.2 million new cases and nearly 1.8 million deaths annually [1]. The 5-year survival rate for lung cancer in
the United States is approximately 23% [1,2]. Non-small-cell lung cancer (NSCLC), the most common subtype,
encompasses squamous cell carcinoma, large-cell carcinoma and adenocarcinoma and makes up 80–85% of lung
cancer cases [3]. NSCLC is an aggressive disease, with poor prognosis and high likelihood of brain metastases (BM).
As many as 20% of patients with NSCLC present with BM at their initial cancer diagnosis, and up to 50% of
patients with NSCLC will develop BM over the course of the disease [4]. Median overall survival (OS) for patients
with NSCLC with BM is low, ranging from 3 to 15 months, in part due to limited effective treatments [4]. Because
many traditional cancer treatments cannot cross the blood–brain barrier and surgery may not be an option for all
patients with BM, radiation therapy (RT) is commonly used to treat BM in patients with NSCLC [4].

In recent years, MET tyrosine kinase activity has been associated with oncogenesis and poor prognosis in patients
with NSCLC, particularly aberrant MET activity that arises due to exon 14 skipping mutations [5,6]. Exon 14
deletion in MET transcription produces a highly active and dysregulated form of MET that is unique from other
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mutated forms. MET exon 14 skipping mutations occur in 1–6% of patients with NSCLC and are a unique,
druggable target [7,8]. Capmatinib, a small-molecule inhibitor of MET receptor, has been used to target MET exon
14 skipping mutations [5]. Clinical trial data also indicate that capmatinib is capable of crossing the blood–brain
barrier [7–10]. The GEOMETRY mono-1 clinical trial is a currently active study aimed at evaluating the efficacy
of capmatinib in patients with MET exon 14 skipping mutations. An ad hoc analysis of GEOMETRY mono-1
data indicated intracranial efficacy in patients with NSCLC with BM. Of the 13 patients with BM enrolled in
the GEOMETRY mono-1 trial, seven had intracranial responses to capmatinib, including four patients who had
complete resolution of all brain lesions; three of the patients with intracranial responses had prior RT [7]. In this
same group, 12 of 13 patients had intracranial disease control. However, this subgroup was small, and limited
conclusion could be drawn from this small cohort alone.

Capmatinib received accelerated approval by the US FDA in May 2020 for patients with metastatic NSCLC
(mNSCLC) with MET exon 14 skipping mutations. This study was developed to assess the real-world intracranial
efficacy of capmatinib in patients with NSCLC and BM in light of the promising data from GEOMETRY mono-
1. Using data from patients across the US who received capmatinib to treat mNSCLC, we sought to determine
the best overall response rate (ORR) systemically and intracranially as well as the duration of response, time-to-
treatment-discontinuation (TTD), disease control rate (DCR), and progression-free survival (PFS) in a routine
clinical practice setting. Because the real-world practice setting can vary distinctly from the environment of a clinical
trial, which has rigorous selection standards and optimal treatment conditions, it is important to assess clinical
outcomes for real-world use of capmatinib, especially for patients with BM, who are often underrepresented in
clinical trials [11,12].

Materials & methods
Study design
This was a retrospective, noninterventional cohort study of patients with a confirmed diagnosis of mNSCLC with
MET exon 14 skipping mutation and BM who received treatment with capmatinib in any line in real-world
practice settings. This study was deemed ‘not research involving human subjects’ by the Research Triangle Institute
Institutional Review Board.

The study population consisted of patients with mNSCLC with MET exon 14 skipping mutations. The date
of the initiation of therapy with capmatinib after the date of initial BM diagnosis at or after the initial advanced or
mNSCLC diagnosis defined the study index date. The 12-month period before the study index date defined the
baseline period during which baseline demographic and clinical characteristics were assessed. The index date needed
to occur between 1 May 2020 (to align with the capmatinib approval) and the date of data abstraction, provided
the selected patients met the requirement of a minimum of 6 months’ follow-up time available after capmatinib
initiation; the exceptions to this were those patients who died during this period. Supplementary Figure 1 presents
a graphical overview of the study design.

Participants were included in this study if they were 18 years old or older and received capmatinib, in any line,
after diagnosis with BM; they were also required to have histologically confirmed stage IIIB, IIIC or IV NSCLC
with MET exon 14 skipping mutation and at least one measurable intracranial lesion at or after the initial BM
diagnosis. Mutation testing was recorded by patients’ physicians as documented in the medical records; methods
used for the testing, however, were not captured in our data abstraction. Any patients with characterized EGFR or
anaplastic lymphoma kinase (ALK) mutations or other actionable molecular alterations who might be candidates
to receive alternative targeted therapies were excluded.

Data for this study were abstracted from patient medical records by physicians using a secure, online case report
form. Eligible physicians specialized in hematology–oncology, medical or clinical oncology, or pulmonology; had
at least 2 years’ experience managing care for patients with NSCLC; treated at least five patients with NSCLC over
the 12 months prior to data abstraction; and spent at least 60% of their time in patient care.

Study outcomes
Patient demographic and clinical characteristics at the study index date were gathered and analyzed. The following
measures were used in this study: TTD, the number of months from treatment initiation until discontinuation or
death; real-world best ORR, the proportion of patients with partial or complete responses to therapy; the real-world
DCR, the proportion of patients with a complete response, partial response, or stable disease; and real-world PFS
(rwPFS) and OS, in months, for each line of therapy to assess the effectiveness of treatments for NSCLC with BM.
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Real-world PFS was defined as the time in months from the start of therapy to the earliest occurrence of a clinically
documented disease progression or death. Patients without a progression event or death were censored at last follow-
up. Systemic and intracranial clinical response were measured using the modified Response Evaluation Criteria
in Solid Tumors [13] (pseudo-RECIST) (Appendix A) and the modified Response Assessment in Neuro-Oncology
Criteria for BM (pseudo-RANO-BM) [14] (Appendix B) measures, respectively, or using healthcare professional
assessment based on the information in patient charts. The pseudo-RECIST and pseudo-RANO-BM measures
were adapted for use in real-world settings [15,16] and were applied to this study in consultation with oncologists.

Statistical analysis
Analyses were primarily descriptive and exploratory in nature. Descriptive analyses involved generation of uni-
variate statistics, including mean, median, standard deviation, and range for continuous variables and frequency
distributions for categorical variables. Study end points were analyzed by treatment regimen (capmatinib or
immuno-oncology [IO]-containing therapy), and data were presented overall (any line) and by line of therapy (first
line and second line). All event-time end points (including TTD, intracranial rwPFS, and real-world duration of
response [rwDOR]) were analyzed using the Kaplan–Meier method. Median time to event was estimated along with
95% CIs; log-rank test was used to assess for differences between subgroups. Unadjusted differences in outcomes by
treatment type (capmatinib vs IO-containing therapy) should be interpreted with caution, as these groups are not
independent by design (i.e., all patients treated with an IO-containing regimen in the first line had to remain alive
and have advanced to the next line of therapy to receive capmatinib). Additionally, patient characteristics and out-
comes were stratified by BM presentation at initial diagnosis of BM (symptomatic vs asymptomatic). Furthermore,
a subgroup analysis was performed to examine treatment discontinuation and clinical outcomes among RT-naive
patients. Patients were defined as ‘RT naive’ if they did not receive any RT before or concurrent with the therapy
line.

All analyses were conducted using SAS Studio Enterprise edition (SAS Institute, Inc).

Results
Patient demographics & clinical characteristics
Medical records were abstracted for a total of 68 patients. The median age of the study sample at capmatinib
initiation was 64.6 years (range, 47.4–79.3) (Table 1). Most patients were male (n = 41, 60.3%), White (n = 54,
79.4%), and non-Hispanic (n = 55, 80.9%). Most patients were treated in an academic setting (n = 49, 72.1%).
Approximately two-thirds (n = 45, 66.2%) of the patients initiated capmatinib therapy in the calendar year 2021.
The median duration of follow-up was 10.3 months from the initial NSCLC diagnosis and 8.2 months from the
initiation of capmatinib therapy.

Approximately 93% of all patients were diagnosed with advanced (stage IIIB) or metastatic (stage IV) disease at
the time of initial NSCLC diagnosis. At the time of first BM diagnosis, the majority of patients had a symptomatic
presentation (n = 39, 57.4%), and the median number of measurable intracranial legions was two (range, 1–12).
Most patients (n = 62, 91.2%) had no recorded history of smoking, while only 1.5% (n = 1) were current smokers
and 7.4% (n = 5) were former smokers at the time of capmatinib initiation.

Treatment characteristics
All patients received at least one line of systemic therapy for metastatic disease. The median number of total therapy
lines received was one (range, 1–3). Three-fourths (n = 51, 75%) of patients received only one line of therapy,
22.1% (n = 15) received two lines, and 2.9% (n = 2) received three lines (Table 2).

Radiation therapy targeted at BM was received by 64.7% of the patients (n = 44). Among those who received
RT, the most common reasons for prescribing it were reported to be palliative intent (n = 31, 66%) and tumor cell
reduction (n = 24, 51.1%). At the first line, 29 patients (42.6%) were RT naive (n = 20 for first-line capmatinib
and n = 9 for first-line IO-containing therapy).

For the first-line therapy after BM diagnosis, 80.9% (n = 55) received capmatinib, 16.2% (n = 11) received IO-
containing regimens (pembrolizumab [n = 8] and durvalumab [n = 3] alone or in combination with chemotherapy),
and 2.9% (n = 2) received chemotherapy alone. A total of 17 patients (25%) received a second line of therapy; of
these, 76.5% (n = 13) received capmatinib and the remaining (23.5% [n = 4]) received an IO-containing regimen.
Only two patients received one third line of therapy. In the RT-naive subgroup, 29 patients received first-line
therapy (n = 20, capmatinib; n = 9, IO-containing therapy) and six patients received a second-line therapy with
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Table 1. Patient demographics and clinical characteristics.
Overall sample

Total patients, n (%) 68 (100)

Age at advanced/metastatic NSCLC diagnosis, median (range), y 64.2 (47.3–79.3)

Disease stage at initial NSCLC diagnosis, n (%)

Stage II 3 (4.4)

Stage IIIA 2 (2.9)

Stage IIIB 6 (8.8)

Stage IV 57 (83.8)

Age at BM diagnosis, median (range), y 64.3 (47.4–79.3)

Age at capmatinib initiation, median (range), y 64.6 (47.4–79.3)

Sex, n (%)

Female 27 (39.7)

Male 41 (60.3)

Predominant race, n (%)

Asian, Native Hawaiian, or Other Pacific Islander 5 (7.4)

Black/African–American 9 (13.2)

White 54 (79.4)

Treatment setting, n (%)

Academic or teaching hospital 49 (72.1)

Community or nonacademic hospital 19 (27.9)

Charlson Comorbidity Index score, mean (SD) 1.3 (1.0)

Comorbidities, n (%)

Chronic obstructive pulmonary disease 13 (19.1)

Depression 11 (16.2)

Diabetes 11 (16.2)

Hypertension 35 (51.5)

Smoking status at capmatinib initiation, among those with history of smoking, n (%)

Current smoker 1 (1.5)

Former smoker 5 (7.4)

Unknown (no recorded history of smoking) 62 (91.2)

Presentation of BM at BM diagnosis, n (%)

Asymptomatic 28 (41.2)

Symptomatic 39 (57.4)

Unknown 1 (1.5)

No. of measurable (≥10 mm) intracranial lesions recorded at BM diagnosis, median (range) 2 (1–12)

Metastatic site(s) involved (other than the brain) at capmatinib initiation (index date), n (%)

Adrenal glands 14 (20.6)

Bones 32 (47.1)

Liver 20 (29.4)

Lungs 35 (51.5)

Pleural/pericardial fluid 6 (8.8)

Lymph nodes 24 (35.3)

None 3 (4.4)

Diagnosis of COVID-19/SARS-CoV-2

Yes – before initiating capmatinib 7 (10.3)

Yes – after initiating capmatinib 2 (2.9)

No 54 (79.4)

Unknown 5 (7.4)

BM: Brain metastases; NSCLC: Non-small-cell lung cancer; SD: Standard deviation.
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Table 2. Anticancer therapies received after metastatic NSCLC diagnosis.
Value

Total patients, N (%) 68 (100.0)

No. of systemic therapy lines received after diagnosis of advanced or metastatic NSCLC, median (range) 1 (1–3)

Type of systemic therapy regimen (any line), n (%)

Capmatinib 68 (100.0)

Pembrolizumab 8 (11.8)

Durvalumab 3 (4.4)

Carboplatin + paclitaxel + pembrolizumab 2 (2.9)

Carboplatin + pembrolizumab + pemetrexed 2 (2.9)

Bevacizumab + carboplatin + paclitaxel 1 (1.5)

Carboplatin + paclitaxel 1 (1.5)

Carboplatin + pemetrexed 1 (1.5)

Cisplatin + pemetrexed 1 (1.5)

Composition of first-line regimens, n (%)

Capmatinib 55 (80.9)

Pembrolizumab (monotherapy or combination) 8 (11.8)

Durvalumab monotherapy 3 (4.4)

Other 2 (2.9)

Total patients who received second-line therapy, n 17

Composition of second-line regimens, n (%)

Capmatinib 13 (76.5)

Pembrolizumab 2 (11.8)

Carboplatin + paclitaxel + pembrolizumab 1 (5.9)

Carboplatin + pembrolizumab + pemetrexed 1 (5.9)

Total patients who received third-line therapy, n 2

Composition of third-line regimens

Bevacizumab + carboplatin + paclitaxel 1 (50)

Carboplatin + pemetrexed 1 (50)

Received radiation therapy targeted at the BM, n (%)

Yes (≥1 administration at any time after BM diagnosis) 44 (64.7)

No 24 (35.3)

Types of radiation therapy received, n (%)

External beam radiation 7 (14.9)

SRT 7 (14.9)

WBRT 8 (17.0)

SRS 20 (42.6)

iMRT 3 (6.4)

Gamma knife 2 (4.3)

BM: Brain metastases; iMRT: intensity-modulated radiation therapy; NSCLC: Non-small-cell lung cancer; SRS: Stereotactic radiosurgery; SRT: stereotactic
radiation therapy, WBRT: whole brain radiation therapy.

capmatinib; no patient was treated with IO-containing therapy in the second line. The median time to initiate
first-line therapy following mNSCLC diagnosis was 0.7 months (range, 0.1–6.0). The median time to initiate
second-line therapy following mNSCLC diagnosis was 6.9 months (range, 1.4–34.7).

Time-to-treatment-discontinuation
For patients receiving capmatinib, treatment discontinuation was observed in 18.2% (n = 10) for the first line
and 23.1% (n = 3) for the second line. The majority of treatment discontinuation was due to disease progression
(n = 9, 90%). From Kaplan–Meier analyses, the estimated median TTD was 13.2 months (95% CI, 13.2-not
estimable [NE]) for first-line capmatinib therapy (Figure 1A). Of patients treated with capmatinib in the first
line, an estimated 73.6% were still on therapy at 12 months after treatment initiation. For patients who received
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Figure 1. Treatment outcomes with first-line therapy (all patients). (A) Time-to-treatment discontinuation. (B)
Systemic progression-free survival. (C) Intracranial progression-free survival. (D) Overall survival.
Note: The treatment categories are not necessarily independent because, as required by design, all patients treated
with an IO-containing regimen in the first line (n = 11) had to remain alive and advance to the next line of therapy to
receive capmatinib for study eligibility (suggesting that patients treated with first-line IO in this analysis may be
healthier than those treated with first-line IO in general practice).
IO: Immune-oncology; NE: Not estimable.

first-line IO therapy, the TTD was 5.1 months (95% CI, 3.1–11.3) (Figure 1A). Among those treated with an
IO-containing therapy in first line, 18.2% were still on therapy after 12 months.

In RT-naive patients, median TTD was 13.2 months (95% CI, NE) for first-line capmatinib and 6 months
(95% CI, 0.8–18.4) for first-line IO-containing regimens (Figure 2A). At 12 months, 95% of patients treated with
first-line capmatinib and 22.2% of those treated with first-line IO-containing therapy were still on therapy.

We observed no statistically meaningful differences in TTD when stratifying by BM presentation (symptomatic
vs asymptomatic) (Supplementary Figure 2). For patients treated with first-line capmatinib, the median TTD was
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Figure 2. Treatment outcomes with first-line therapy (RT-naive patients). (A) Time-to-treatment discontinuation. (B)
Systemic progression-free survival. (C) Intracranial progression-free survival. (D) Overall survival.
Notes: The treatment categories are not necessarily independent because, as required by design, all patients treated
with an IO-containing regimen in the first line (n = 11) had to remain alive and advance to the next line of therapy to
receive capmatinib for study eligibility (suggesting that patients treated with first-line IO in this analysis may be
healthier than those treated with first-line IO in general practice). The Kaplan–Meier curves for capmatinib drop to
zero because the last observation (patient with longest follow-up) in this treatment category represents an event,
with no subsequent observations available for censoring – a common phenomenon in Kaplan–Meier analyses when
sample sizes are small.
IO: Immune-oncology; NE: Not estimable.
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Table 3. Outcomes of systemic therapy.
Capmatinib IO-containing therapy†

Any line 1st line 2nd line Any line 1st line 2nd line

Total patients, n (%) 68 (100.0) 55 (100.0) 13 (100.0) 15 (100.0) 11 (100.0) 4 (100.0)

Best systemic response, total sample, % (95% CI)

Overall response rate‡ 85.3 (74.6–92.7) 90.9 (80.1–97.0) 61.5 (31.6–86.1) 53.3 (26.6–78.3) 72.7 (39.0–94.0) 0.0 (0.0–0.0)

Disease control rate§ 94.1 (85.6–98.4) 96.4 (87.5–99.6) 84.6 (54.6–98.1) 73.3 (44.9–92.2) 81.8 (48.2–98.7) 50.0 (6.8–93.2)

Best intracranial response, total sample, % (95% CI)

Overall response rate 80.9 (69.5–89.4) 87.3 (75.5–94.7) 53.8 (25.1–80.8) 20.0 (4.3–48.1) 27.3 (6.0–61.0) 0.0 (0.0–0.0)

Disease control rate 92.6 (83.7–97.6) 96.4 (87.5–99.6) 76.9 (46.2–95.0) 46.7 (21.3–73.4) 45.5 (16.8–76.6) 50.0 (6.8–93.2)

Radiation therapy-naive patients, n (%) 26 (100) 20 (100) 6 (100) 9 (100) 9 (100) 0 (0)

Best systemic response in radiation therapy–naive patients, % (95% CI)

Overall response rate 80.8 (60.7–93.5) 85.0 (62.1–96.8) 66.7 (22.3–95.7) 66.7 (29.9–92.5) 66.7 (62.1–96.8) 0.0 (0.0–0.0)

Disease control rate 92.3 (74.9–99.1) 95.0 (75.1–99.9) 83.3 (35.9–99.6) 77.8 (40.0–97.2) 77.8 (75.1–99.9) 0.0 (0.0–0.0)

Best intracranial response in radiation therapy–naive patients, % (95% CI)

Overall response rate 80.8 (60.7–93.5) 85.0 (62.1–96.8) 66.7 (22.3–95.7) 11.1 (0.3–48.3) 11.1 (0.3–48.3) 0.0 (0.0–0.0)

Disease control rate 92.3 (74.9–99.1) 95.0 (75.1–99.9) 83.3 (35.9–99.6) 33.3 (7.5–70.1) 33.3 (7.5–70.1) 0.0 (0.0–0.0)

† IO-containing therapy includes pembrolizumab and durvalumab (alone or in combination with chemotherapy).
‡Overall response rate includes complete response and partial response.
§Disease control rate includes complete response, partial response and stable disease.
IO: Immune-oncology.

13.2 months (95% CI, 10.4-NE) for patients with asymptomatic BM, but was NE for patients with symptomatic
BM. Approximately two-thirds (65.1%) of patients with asymptomatic BM and 79% of patients with symptomatic
BM who were treated with capmatinib for first-line therapy were still on therapy at 12 months.

Systemic response
Response to therapy was determined with the use of pseudo-RECIST criteria (Appendix A) for most patients
(86.8%).

During capmatinib therapy (first line [n = 55]), the systemic real-world ORR (rwORR), the proportion of
patients who had complete or partial responses to therapy, was achieved in 90.9% (n = 50) of the patients (Table 3).
Additionally, the real-world DCR (rwDCR) was 96.4% (n = 53). The median rwDOR to capmatinib therapy (in
any line) was 11.1 months (95% CI, 7.8-NE); the rwDOR for any line of IO therapy was 6.7 months (95% CI,
1.8–23.3). The rwDOR for patients treated with capmatinib in the first line was NE, and the rwDOR for patients
treated with first-line IO therapy was 6.7 months.

In RT-naive patients (n = 26), the systemic rwORR and rwDCR during first-line capmatinib therapy (n = 20),
were 85% and 95%, respectively. The median rwDOR for the capmatinib therapy was estimated to be 11.1 months
(95% CI, 9.4-NE) for any line, and it was NE for the first line. Median rwDOR for first-line IO-containing therapy
was estimated to be 7.1 months (95% CI, 1.8-NE).

In assessing systemic response by BM presentation (symptomatic vs asymptomatic), among patients treated with
first-line capmatinib, those who presented with asymptomatic BM appeared to have a better systemic rwORR
(95.2%) as compared with those who presented with symptomatic BM (87.9%); the difference, however, was not
statistically significant (Supplementary Table 1).

Intracranial response
Intracranial response assessments were performed with the use of pseudo-RANO-BM criteria for 89.7% of patients.
During first-line capmatinib therapy (n = 55), intracranial rwORR was 87.3% and intracranial DCR was 96.4%.
The median rwDOR to capmatinib therapy was NE for any line, owing to low rates of progression (<15%).
Similarly, median rwDOR was NE for the IO-containing therapy group, owing to low frequency of patients who
met either complete or partial response.

In the subgroup of RT-naive patients receiving first-line capmatinib therapy (n = 20), the intracranial rwORR
and rwDCR were 85.0% and 95.0%, respectively. The median rwDOR for the capmatinib therapy was estimated
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to be 11.1 months (95% CI, 9.4-NE) for any line, but was NE for the first line. Median rwDOR for IO-containing
therapy was NE for the first line.

In patients treated with first-line capmatinib, those who presented with asymptomatic BM appeared to have a
better intracranial rwORR (100%) as compared with those who presented with symptomatic BM (78.8%); the
difference, however, was not statistically significant (Supplementary Table 1).

PFS & OS
The median systemic rwPFS was 14.5 months (95% CI, 14.1-NE) from the start of capmatinib therapy (in any
line) and 14.1 months (95% CI, 10.1-NE) from the start of first-line capmatinib therapy (Figure 1B). The median
intracranial rwPFS was NE from the start of capmatinib in the first-line therapy (Figure 1C), but was 14.5 months
(95% CI, 14.1-NE) in any line. The intracranial PFS rates were 90.9% at 6 months and 83.5% at 12 months
(Supplementary Figure 3). In RT-naive patients treated with first-line capmatinib, the systemic and intracranial
PFS were 14.1 months (95% CI, NE-NE) (Figure 2B & C). For RT-naive patients treated with first-line IO, the
systemic PFS was 7.5 months (95% CI, 0.6–23.6), and the intracranial PFS was 11 months (95% CI, 0.8-NE)
(Figure 2B & C). In assessing intracranial rwPFS by BM presentation (symptomatic vs asymptomatic), among
patients treated with first-line capmatinib, those who presented with asymptomatic BM appeared to have a better
intracranial rwPFS rate at 12 months (90.5%) as compared with those who presented with symptomatic BM
(79.6%); the difference, however, was not statistically significant (Supplementary Figure 3).

For IO-containing therapy, the median systemic rwPFS was 5.1 months (95% CI, 3.0–11.1) from the start of
therapy in the first line (Figure 1B). The median intracranial rwPFS was 7.5 months (95% CI, 4.8-NE) from the
start of therapy in the first line (Figure 1C).

The median OS for first-line capmatinib therapy was 14.1 months (95% CI, 13.9-NE) (Figure 1D). In RT-naive
patients treated with first-line capmatinib, the median OS was 14.1 months (95% CI, NE-NE) (Figure 2D). The
median OS for IO-containing therapy was not estimable.

Discussion
This retrospective study provides an assessment of the clinical use of capmatinib, including patient characteristics,
treatment patterns, clinical outcomes, and survival in patients with NSCLC with MET exon 14 skipping mutations
and BM in real-world US clinical settings. We examined the effectiveness of capmatinib in patients who had not
been treated with RT, a common treatment for BM, to rule out confounding of effect due to radiation. Our
analysis found that capmatinib maintains its effectiveness regardless of whether patients received RT. Moreover, we
found very little difference in response to therapy for patients with symptomatic BM compared with those with
asymptomatic BM. The real-world treatment outcomes in this study indicate that capmatinib is effective at treating
NSCLC patients with MET exon 14 skipping mutations and BM, as patients in this study treated with capmatinib
in the first line had a median systemic rwPFS of 14.1 months, regardless of whether they had been treated with
RT. The systemic and intracranial rwORR were both observed to be higher with the first-line use of capmatinib
(90.9% and 87.3%, respectively) as compared with when they were used in the second line (61.5% and 53.8%,
respectively); however, these differences may be related to prognostic variations at the start of the two therapy lines.
Intracranial effectiveness of first-line capmatinib therapy was high, with a 90.9% rwPFS rate at 6 months and 83.5%
at 12 months. The intracranial rwPFS rates were slightly higher in RT-naive patients (95% at 6 and 12 months). At
12 months, the OS rates for patients treated with first-line capmatinib was 83.5% for the overall cohort and 95%
for RT-naive patients. In our analysis, the subgroup of patients who were treated with an IO-containing regimen
in the first-line setting were found be in line with other real-world studies of first-line IO in NSCLC. The rwPFS
for patients on first-line IO-containing therapy in our study was 5.1 months (95% CI, 3.0–11.1), similar to the
6.4 months (5.4–7.8) reported previously [17]. These estimates of rwPFS for IO patients is substantially lower than
that found for patients treated with first-line capmatinib in this study (14.1 months [95% CI, 10.1-NE]).

The clinical outcomes described in this study are in line with or better than the systemic and intracranial outcomes
reported in the GEOMETRY mono-1 clinical trial. The ORR in the GEOMETRY mono-1 trial was 41% for
previously treated patients and 68% for treatment-naive patients [7]. In the current study, we observed systemic
rwORRs of 61.5% in patients receiving 1 prior line of therapy and 91% in patients who were previously untreated
(i.e., first-line capmatinib). These differences could be related, at least in part, to the dissimilarity in median ages
between the two study populations (71 years in the GEOMETRY mono-1 trial and 64 years in the current study).
Of the 13 patients with BM in the GEOMETRY mono-1 trial, 12 (92.3%) were found to have intracranial disease
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control, as determined by a neuroradiological assessment. Additionally, seven patients (53.8%) had an intracranial
response, including four patients (30.7%) with a complete intracranial response [7]. In the present study, we found
that the rwDCR was 92.6%, nearly identical to that in the GEOMETRY mono-1 trial. Our findings confirm that
the benefits of capmatinib are maintained or even improved with real-world use compared with rigorous clinical
trial settings and that it was effective in improving patient outcomes irrespective of prior or concurrent radiation
therapy.

There are some limitations associated with this study. The sample size used was small because of the rarity of
NSCLC with MET exon 14 skipping mutations. We captured a convenience sample of patients with mNSCLC
with MET exon 14 skipping mutation and BM treated with capmatinib from participating physicians; the sample,
therefore, may not be generalizable to the broader population. Mutation testing and detection of measurable
intracranial lesions were ascertained by participating physicians based on the information documented in medical
records, using techniques available and applicable at their respective sites and practices, but details of these methods
were not captured as part of this study. This study lacked source data verification by independent reviewers owing
to the study design; however, extensive logic checks were instituted within the online case report form to prevent
illogical data entries. Additional quality reviews were performed during and after the data collection to ensure
consistency of responses. The differences in clinical outcomes between patients treated with first-line capmatinib
versus those treated with first-line IO-containing therapies should be interpreted with caution for two reasons: first,
this study was not designed to compare the two treatment groups, and hence, the groups may be different in their
baseline characteristics; second, since all patients treated with first-line IO-containing therapies were required, by
design, to be alive and advance to a future line of therapy involving capmatinib, the two treatment groups lack
statistical independence. Because of the latter condition, the first-line IO group in this study possibly represents a
healthier set of patients than what may otherwise be observed, introducing survival bias. Nevertheless, we believe
that the observed differences between these groups are helpful in contextualizing the considerable efficacy benefits
with capmatinib that may be present in the real-world settings. Furthermore, because data were extracted by
participating physicians, the data were limited to what information was available in patient records that were
accessible to the participating physician. Additionally, while we used pseudo-RECIST or pseudo-RANO-BM in an
attempt to standardize response rates, a small fraction of physicians preferred not to use them (due to time burden,
reliance on clinical judgement, or lack of application for the requested purpose, as reported) and favored recording
response measures based on documented clinical assessments. However, while these criteria for standardizing
response assessments are not as stringent as those used in clinical trials, they are a significant strength for real-world
studies.

Conclusion
This study shows substantial systemic and intracranial effectiveness associated with first-line capmatinib use in
patients with advanced or mNSCLC with MET exon 14 skipping mutations and BM in the real-world setting.
The findings from the RT-naive subgroup confirm that capmatinib is an effective treatment option with substantial
benefits, regardless of whether patients received prior RT. This study also confirms the findings of capmatinib
intracranial efficacy initially reported in the GEOMETRY mono-1 trial. In this patient population, the small
subgroup of patients who received first-line IO-containing therapy were found to be associated with relatively poor
clinical outcomes. Because the effectiveness of capmatinib in this population is so promising, in both clinical trial
and real-world cohorts, this research may indicate a need for early biomarker testing for patients with mNSCLC in
order to provide them with appropriately targeted therapies in a timely manner.
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Summary points

• Capmatinib, a highly selective MET inhibitor, is approved for patients with metastatic non-small-cell lung cancer
(NSCLC) with MET exon 14 skipping mutations.

• Capmatinib showed efficacy against brain metastases in the pivotal GEOMETRY mono-1 trial.
• This medical chart review examined real-world treatment outcomes on capmatinib in patients with brain

metastases (BM).
• Subgroup analyses were performed to determine intracranial efficacy and determine patient outcomes if

radiotherapy was received prior to capmatinib.
• Data were abstracted from 68 eligible patient charts; 60.3% were male, 83.3% were de novo metastatic.
• Capmatinib showed substantial intracranial response, with a real-world overall response rate (ORR) of 87.3% and

a median progression-free survival (PFS) of 14.5 months across all lines of therapy.
• The systemic real-world ORR to capmatinib was 90.9%; the median systemic real-world PFS was 14.5 months

(95% CI, 14.1-not estimable) from the start of capmatinib therapy (in any line) and 14.1 months (95% CI, 10.1-not
estimable) from the start of first-line capmatinib therapy.

• This study shows a substantial systemic and intracranial effectiveness associated with first-line capmatinib use in
patients with advanced or metastatic NSCLC with MET exon 14 skipping mutations and BM in the real-world
setting, and the findings from the radiation therapy (RT)-naive subgroup confirm that capmatinib is an effective
treatment option with substantial benefits, regardless of whether patients received prior RT.
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