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RESEARCH ARTICLE

Osimertinib ++ Savolitinib to Overcome 
Acquired MET-Mediated Resistance in 
Epidermal Growth Factor Receptor–Mutated, 
MET-Amplified Non–Small Cell Lung Cancer: 
TATTON 
Ryan J. Hartmaier1, Aleksandra A. Markovets1, Myung Ju Ahn2, Lecia V. Sequist3, Ji-Youn Han4, 
Byoung Chul Cho5, Helena A. Yu6, Sang-We Kim7, James Chih-Hsin Yang8, Jong-Seok Lee9, Wu-Chou Su10, 
Dariusz M. Kowalski11, Sergey Orlov12, Song Ren13, Paul Frewer14, Xiaoling Ou14, Darren A.E. Cross15, 
Nisha Kurian16, Mireille Cantarini15, and Pasi A. Jänne17

ABSTRACT MET-inhibitor and EGFR tyrosine kinase inhibitor (EGFR-TKI) combination therapy 
could overcome acquired MET-mediated osimertinib resistance. We present the 

final phase Ib TATTON (NCT02143466) analysis (Part B, n = 138/Part D, n = 42) assessing oral savolitinib 
600 mg/300 mg once daily (q.d.) + osimertinib 80 mg q.d. in patients with MET-amplified, EGFR-mutated 
(EGFRm) advanced non–small cell lung cancer (NSCLC) and progression on prior EGFR-TKI. An accept-
able safety profile was observed. In Parts B and D, respectively, objective response rates were 33% 
to 67% and 62%, and median progression-free survival (PFS) was 5.5 to 11.1 months and 9.0 months. 
Increased antitumor activity may occur with MET copy number  ≥10. EGFRm circulating tumor DNA 
clearance on treatment predicted longer PFS in patients with detectable baseline ctDNA, while acquired 
resistance mechanisms to osimertinib + savolitinib were mediated by MET, EGFR, or KRAS alterations.

SIGNIFICANCE: The savolitinib + osimertinib combination represents a promising therapy in patients 
with MET-amplified/overexpressed, EGFRm advanced NSCLC with disease progression on a prior 
EGFR-TKI. Acquired resistance mechanisms to this combination include those via MET, EGFR, and 
KRAS. On-treatment ctDNA dynamics can predict clinical outcomes and may provide an opportunity to 
inform earlier decision-making.
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INTRODUCTION
Osimertinib is a third-generation, irreversible, oral 

EGFR tyrosine kinase inhibitor (EGFR-TKI) that potently 
and selectively inhibits both EGFR-TKI–sensitizing and 
EGFR T790M resistance mutations and has demonstrated 
efficacy in non–small cell lung cancer (NSCLC), includ-
ing central nervous system (CNS) metastases (1–5). Osi-
mertinib is considered the preferred first-line option for 
patients with metastatic NSCLC with EGFR-sensitizing 
mutations (6, 7) and has recently been approved as an 
adjuvant treatment in patients with resectable EGFR muta-
tion–positive (EGFRm) NSCLC (Tagrisso US PI, UK SmPC,  
EU SmPC, and Tagrisso approval in China; ref. 8). Despite 
osimertinib’s proven efficacy in the first-line metastatic 

setting, many patients with EGFRm NSCLC develop dis-
ease progression on osimertinib, with current data sug-
gesting that approximately 25% of these patients develop 
MET amplification or other MET-based acquired resist-
ance mechanisms, as previously reported based on genetic 
testing (9–13).

Combination therapy comprising a MET inhibitor and 
an EGFR-TKI is a potential treatment strategy that could 
overcome acquired MET-mediated resistance to EGFR-TKIs 
including osimertinib (14–16). Savolitinib, an oral, potent, 
and highly selective MET-TKI, has demonstrated preliminary 
clinical activity in advanced solid tumors (17–20). Prelimi-
nary investigation of the combination was studied in Part A 
of this study: TATTON (NCT02143466; ref. 21).

https://www.medicines.org.uk/emc/product/7615/smpc
https://www.ema.europa.eu/en/documents/product-information/tagrisso-epar-product-information_en.pdf
https://www.astrazeneca.com/media-centre/press-releases/2021/tagrisso-approved-in-china-in-early-lung-cancer.html
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TATTON was a four-part study (Parts A–D). In the sections 
of TATTON described here (Parts B and D), patients with 
EGFRm advanced NSCLC with MET amplification/overex-
pression following disease progression on a prior EGFR-TKI 
received savolitinib plus osimertinib (21, 22). Part B was 
split into three cohorts by prior therapy and T790M sta-
tus. Part D patients had not received prior third-generation 
EGFR-TKI and were T790M-negative. Preliminary data from 
TATTON Parts B and D suggested that savolitinib plus osi-
mertinib may overcome MET-based resistance to EGFR-TKIs 
in NSCLC (22).

Further data are needed to develop or optimize a MET-
amplified/overexpressed biomarker that can identify patients 
and predict for potential combination benefit. Several chal-
lenges exist, as MET expression and MET copy-number 
changes are continuous variables with no standardized cut-
offs (23–25) and different subsets of MET-based resistance 
are not detected consistently across different testing meth-
ods; therefore, using a single assay may lead to patients with 
tumors sensitive to MET inhibitors being missed. Serial 
circulating tumor DNA (ctDNA) changes can also provide 
information on the likelihood of durable benefit with com-
bination therapy, intra/intertumoral heterogeneity that may 
affect durability, and primary and acquired mediators of 
resistance (26). In patients with EGFRm NSCLC treated with 
first- or second-line osimertinib, ctDNA clearance has been 
shown to correlate with longer progression-free survival (PFS; 
refs. 27, 28).

Herein, we present the final safety and antitumor activity 
data from two phase Ib TATTON study expansion cohorts 
(TATTON Parts B and D). We also report the results of 
exploratory analyses examining tumor response by the dif-
ferent MET detection methods used in TATTON, acquired 
resistance mechanisms, and ctDNA clearance of EGFR sen-
sitizing mutations (Ex19del/L858R) and its correlation with 
PFS at two doses of savolitinib [600 mg once daily (q.d.)/300 
mg q.d.] plus osimertinib (80 mg q.d.).

Results
Patient Demographics

Between May 20, 2015, and a data cutoff of March 4, 2020, 
138 patients with EGFRm, MET-amplified/overexpressed 
NSCLC were enrolled into Part B and received savolitinib plus 
osimertinib second line or later (Supplementary Fig. S1A). Of 
these patients, 69 were previously treated with a third-gener-
ation EGFR-TKI (Part B1 cohort), 51 had never been treated 
with a third-generation EGFR-TKI and were T790M-negative 
(Part B2 cohort), and 18 had never been treated with a third-
generation EGFR-TKI and were T790M-positive (Part B3 
cohort). Median treatment duration was 10.4 months (range, 
0.3–40.8) for osimertinib and 8.7 months (range, 0–40.0) for 
savolitinib (Supplementary Table S1).

Between December 15, 2017, and a data cutoff of March 
4, 2020, 42 patients with EGFRm, T790M-negative, MET-
amplified/overexpressed NSCLC with no prior third-gener-
ation EGFR-TKI treatment were enrolled into Part D and 
received savolitinib 300 mg q.d. plus osimertinib 80 mg 
q.d. (Supplementary Fig. S1B). The median treatment dura-
tion was 9.8 months (range, 0.4–22.8) for osimertinib and 

8.1 months (range, 0.3–23.1) for savolitinib (Supplementary 
Table S1).

Demographic and baseline disease characteristics (Table 1) 
were representative of the intended study population and 
similar across all subcohorts in Part B, with the exception 
of the number of prior lines of therapy; patients in Part B1 
were more likely to have received ≥3 prior lines of anticancer 
therapy versus patients in Parts B2 and B3 (57% vs. 25% and 
6%, respectively). In Part B, all patients assigned to treatment 
received ≥1 dose of study treatment and were included in the 
safety analysis set; 137 of 138 patients (99%) had one report-
able pharmacokinetic (PK) concentration and were included 
in the PK analysis set.

In Part D, most (67%) patients had one prior line of antican-
cer therapy (Table  1), and all patients assigned to treatment 
received ≥1 dose of study treatment and had 1 reportable PK 
concentration and were included in the safety analysis set and 
PK analysis set, respectively.

Safety
In Part B, all patients (n = 138; 100%) reported ≥1 adverse 

event (AE; Table  2). The most common AEs in Part B were 
nausea in 72 (52%) patients, decreased appetite and edema 
peripheral in 49 (36%) patients, and fatigue and vomiting in 
48 (35%) patients (Supplementary Table S2). AEs of grade ≥3 
are shown in Supplementary Table  S3; of these, those con-
sidered possibly causally related to osimertinib or savolitinib 
are shown in Supplementary Table S4. Osimertinib was dis-
continued in 15 (11%) patients with AEs considered possibly 
causally related to study treatment, including 3 (2%) patients 
with pneumonitis, and 2 (1%) patients with anaphylactic 
reaction, drug hypersensitivity, or vomiting. Savolitinib was 
discontinued in 39 (28%) patients due to AEs considered 
possibly causally related to study treatment, including 5 (4%) 
patients with anaphylactic reaction and 4 (3%) patients with 
drug hypersensitivity or vomiting. AEs led to dose reductions 
or interruptions of osimertinib in 59 (43%) patients and of 
savolitinib in 61 (44%) patients. Overall, in Part B, serious 
AEs (SAE) were reported in 67 (49%) patients, the most com-
mon of which were pneumonia [7 (5%) patients], anaphylactic 
reaction and pneumothorax [6 (4%) patients], and dyspnea 
and pyrexia [5 (4%) patients]. Of interest, AEs included in 
the grouped term “hypersensitivity” occurred in 67 (49%) 
patients; these AEs were grade ≥3 in 20 (14%) patients. The 
only deaths due to AEs considered possibly causally related 
to study drug occurred in Part B2, in which one case was con-
sidered possibly related to savolitinib (acute renal failure) and 
one to both study treatments (unknown death).

Overall, 41 of 42 (98%) patients reported ≥1 AE (Table 2) 
in Part D. The most common AEs were nausea in 14 (33%) 
patients, peripheral edema in 13 (31%) patients, rash in 12 
(29%) patients, and decreased appetite and paronychia in 9 
(21%) patients (Supplementary Table  S2). AEs of grade  ≥3, 
including those that were considered causally related to 
study drug, are reported in Supplementary Tables  S3 and 
S4. Osimertinib was discontinued in 5 (12%) patients due to 
AEs considered possibly causally related to study treatment, 
including 2 (5%) patients with interstitial lung disease and 1 
patient (2%) with drug hypersensitivity, dyspnea, or pneumo-
nitis. Savolitinib was discontinued in 12 (29%) patients due 
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to AEs considered possibly related to study treatment, includ-
ing 4 (10%) patients with drug hypersensitivity, 3 (7%) with 
myalgia, and 2 (5%) each with interstitial lung disease, rash, or 
pyrexia. The only SAEs reported in more than 1 patient were 
pneumonia [n  = 4 (10%)] and pulmonary embolism [n  = 2 
(5%)]. The grouped term hypersensitivity occurred in 18 (43%) 
patients, with these AEs being grade ≥3 in 4 (10%) patients. 
Two patients died due to AEs in Part D; neither death was 
considered related to treatment.

Antitumor Activity
The best percentage change from baseline in target lesion 

size for Part B1 is shown in Fig. 1A and for Parts B2, B3, and 
D is shown in Supplementary Fig.  S2A. Objective response 
rates (ORR) were 33% [95% confidence interval (CI), 22–46] 
in Part B1, 65% (95% CI, 50–78) in Part B2, and 67% (95% 
CI, 41–87) in Part B3. All confirmed responses were par-
tial responses. The median duration of response (DoR) for 

patients in Parts B1, B2, and B3 was 9.5 months (95% CI, 
4.2–14.7), 10.7 months (95% CI, 6.1–14.8), and 11.0 months 
[95% CI, 2.8–not calculated (NC)], respectively. The median 
PFS for patients in Parts B1 (Fig.  1B), B2, and B3 was 5.5 
months (95% CI, 4.1–7.7), 9.1 months (95% CI, 5.5–12.8), and 
11.1 months (95% CI, 4.1–22.1), respectively (Table  3; Sup-
plementary Fig. S2B).

In Part D, 62% (95% CI, 46–76) of patients had an objective 
response, all of which were partial responses. The median 
DoR for patients with an objective response was 9.7 (95% CI, 
4.5–14.3) months, with 52% and 39% remaining in response 
at 9 months and 12 months, respectively. The median PFS 
was 9.0 months (95% CI, 5.6–12.7), with 29 (69%) events 
(Table 3; Supplementary Fig. S2B).

Median overall survival (OS), an exploratory outcome, was 
30.3 months (95% CI, 11.8–NC) in Part B1, 18.8 months (95% 
CI, 15.1–NC) in Part B2, NC (95% CI, 24.4–NC) in Part B3, 
and NC (95% CI, 13.4–NC) in Part D. The survival rates at 18 

Table 1. Patient demographics and disease characteristics (safety analysis set)

Part B: osimertinib 80 mg + savolitinib 600/300 mg

Part D: osimertinib 
80 mg + savolitinib 

300 mg

B1. Previously 
received third- 

generation EGFR-TKI

B2. No prior third-
generation EGFR-

TKI, T790M-negative

B3. No prior 
third-generation 

EGFR-TKI, T790M-
positive

All Part B 
patients

No prior third- 
generation EGFR-

TKI, T790M-negative
n = 69 n = 51 n = 18 N = 138 N = 42

Age, years
 Mean (SD) 59 (12) 60 (10) 60 (9) 59 (11) 62 (9)
 Median (range) 58 (28–82) 59 (29–92) 60 (46–76) 59 (28–92) 63 (41–77)
Sex
 Male 35 (51) 17 (33) 5 (28) 57 (41) 17 (40)
 Female 34 (49) 34 (67) 13 (72) 81 (59) 25 (60)
Race
 White 21 (30) 13 (25) 4 (22) 38 (28) 14 (33)
 Asian 48 (70) 38 (75) 14 (78) 100 (72) 28 (67)
ECOG/WHO performance status
 0 29 (42) 16 (31) 6 (33) 51 (37) 15 (36)
 1 40 (58) 35 (69) 12 (67) 87 (63) 27 (64)
Histology
 Adenocarcinoma 69 (100) 48 (94) 18 (100) 135 (98) 40 (95)
 Squamous and/or 
  squamous features

0 2 (4) 0 2 (2) 1 (2)

 Small cell carcinoma 0 1 (2) 0 1 (1) 1 (2)
Overall disease classification
 Metastatica 69 (100) 50 (98) 18 (100) 137 (99) 42 (100)
 Locally advancedb 0 1 (2) 0 1 (1) 0
Prior lines of therapyc

 1 3 (4) 29 (57) 12 (67) 44 (32) 28 (67)
 2 27 (39) 9 (18) 5 (28) 41 (30) 6 (14)
 ≥3 39 (57) 13 (25) 1 (6) 53 (38) 8 (19)

NOTE: Data are n (%).
Abbreviations: ECOG, Eastern Cooperative Oncology Group; SD, standard deviation; WHO, World Health Organization.
aPatient could have any metastatic site of disease.
bPatient could have only locally advanced sites of disease.
cOnly anticancer therapies, excluding adjuvant and neoadjuvant, except if they include EGFR-TKI.
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Table 2. AEs (safety analysis set)

Part B: osimertinib 80 mg + savolitinib 600/300 mg

Part D: osimertinib 
80 mg + savolitinib 

300 mg
B1. Previously 

received 3G 
EGFR-TKI

B2. No prior 3G 
EGFR-TKI, T790M-

negative

B3. No prior 3G 
EGFR-TKI, T790M-

positive
All  

patients

No prior 3G  
EGFR-TKI,  

T790M-negative
Patients with an event, n (%) n = 69 n = 51 n = 18 (N = 138)a (n = 42)
Any AE 69 (100) 51 (100) 18 (100) 138 (100) 41 (98)
Any AE grade ≥3 39 (57) 35 (69) 12 (67) 86 (62) 21 (50)
 Possibly causally related to:
  Osimertinib only 3 (4) 3 (6) 2 (11) 8 (6) 2 (5)
  Savolitinib only 14 (20) 13 (25) 7 (39) 34 (25) 5 (12)
  Osimertinib and savolitinib 11 (16) 17 (33) 9 (50) 37 (27) 7 (17)
Any AE leading to death 3 (4) 3 (6) 1 (6) 7 (5) 2 (5)
Any AE leading to discontinuation
 Osimertinib 12 (17) 9 (18) 3 (17) 24 (17) 8 (19)
 Savolitinib 19 (28) 20 (39) 10 (56) 49 (36) 15 (36)
AE leading to discontinuation, possibly causally related to any treatment
 Osimertinib 8 (12) 6 (12) 1 (6) 15 (11) 5 (12)
 Savolitinib 15 (22) 17 (33) 6 (33) 38 (28) 12 (29)
Any AE leading to interruption or reduction
 Osimertinib 22 (32) 25 (49) 12 (67) 59 (43) 13 (31)
 Savolitinib 27 (39) 25 (49) 9 (50) 61 (44) 16 (38)
Any SAEb 33 (48) 27 (53) 7 (39) 67 (49) 16 (38)
 Possibly causally related to:
  Osimertinib only 0 0 0 0 1 (2)
  Savolitinib only 6 (9) 6 (12) 3 (17) 15 (11) 2 (5)
  Osimertinib and savolitinib 5 (7) 7 (14) 2 (11) 14 (10) 4 (10)
Any SAE leading to discontinuation
 Osimertinib 9 (13) 8 (16) 3 (17) 20 (14) 2 (5)
 Savolitinib 11 (16) 11 (22) 6 (33) 28 (20) 6 (14)
Any SAE leading to interruption or reduction
 Osimertinib 10 (14) 11 (22) 6 (33) 27 (20) 10 (24)
 Savolitinib 9 (13) 9 (18) 2 (11) 20 (14) 7 (17)

NOTE: Causality determined by investigator review.
Abbreviations: SAE, serious adverse event; 3G, third-generation.
aMost patients were enrolled to 600 mg savolitinib, prior to weight-based dosing implementation, but, following a protocol amendment, the final 21 
patients enrolled in Part B were dosed with savolitinib by body weight as follows: Patients who weighed ≤55 kg (n = 7) received 300 mg q.d., and those 
weighing >55 kg (n = 14) received 600 mg q.d.
bIncluding events leading to death.

months for Parts B1, B2, B3, and Part D were 53%, 52%, 87%, 
and 66%, respectively (Table 3).

Tumor Response by MET Detection  
Methods in Part B

Valid results were obtained from ≥1 central MET assay of 
tumors from 120 patients [fluorescent in situ hybridization 
(FISH) n  =  117; next-generation sequencing (NGS) n  =  49; 
immunohistochemistry (IHC) n  =  34]. Of these, 105 (88%) 
were determined as having tumors with MET amplification/
overexpression via FISH [n = 100 (95%)], NGS [n = 20 (41%)], 
or IHC [n = 20 (59%)].

In tumors with both central FISH and IHC data (n = 34), 
IHC positivity (n  =  20) and FISH positivity (n  =  27) com-
monly co-occurred (Supplementary Fig.  S3A). IHC positiv-
ity was strongly associated with FISH positivity (defined 

as MET:CEP7 ratio  ≥2; n  =  16); 13/16 cases of FISH ampli-
fication were also IHC-positive (Supplementary Table  S5). 
MET IHC H-scores also tended to be consistently elevated 
in tumors with MET gene copy number (GCN)  ≥10 (Sup-
plementary Fig. S3B). Similarly, in tumors with both central 
FISH and NGS data (n = 46), NGS (n = 20) and FISH (n = 38) 
positivity commonly co-occurred (Supplementary Table  S5; 
Supplementary Fig. S3A) and GCN estimates from each assay 
were positively correlated (Supplementary Fig. S3B and S3C).

In Part B1, ORR by MET detection method was 30% (95% 
CI, 18–44) for FISH-positive overall; 28% (95% CI, 10–53) 
for FISH polysomy (GCN  ≥5 if MET:CEP7  <2); 31% (95% 
CI, 17–49) for FISH amplification (MET:CEP7 ratio ≥2); 46% 
(95% CI, 19–75) for IHC; and 47% (95% CI, 21–73) for NGS-
positive. In FISH-positive tumors, ORR trended higher in 
tumors with MET GCN  ≥10 (34%; 95% CI, 18–54) versus 
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tumors with MET GCN 5 to 9 (25%; 95% CI, 10–47; Table 4). 
A similar pattern of ORR by MET detection method was 
observed in Part B2, as shown in Table 4.

Eight tumors with nonconcordant FISH and IHC results 
were identified in Part B1: 6 FISH-positive/IHC-negative 
tumors with 1 partial response [1 partial response, 2 stable 
disease, 1 progressive disease, 2 not evaluable (NE)] and 2 
FISH-negative/IHC-positive tumors with 1 partial response 
(1 partial response and 1 NE).

ctDNA Analysis
In the ctDNA analysis, 102 patients in Part B (Part B1 n = 52; 

Part B2 n = 35; Part B3 n = 15) and 37 patients in Part D were 
eligible for inclusion. EGFRm ctDNA was detectable at base-
line in 85 (83%) and 24 (65%) patients tested in Parts B and D, 
respectively (Supplementary Table  S6). ctDNA clearance was 
comparable at cycle (C) 4 day (D) 1/C5 D1 for Part B2 [n = 24 
(69%)] and Part D [n = 22 (59%); Supplementary Fig. S4A and 
S4B]. Across the two doses of savolitinib, ctDNA clearance was 
similar (Supplementary Table  S6). EGFRm ctDNA clearance 
at C3 D1/C4 D1 appeared to be predictive of longer PFS for 
patients with EGFRm, MET-amplified/overexpressed NSCLC 
with detectable ctDNA at baseline: nonclearance (n  =  33) 
median PFS 5.5 months (95% CI, 4.1–7.4) versus clearance 
(n = 35) median PFS 12.8 months (95% CI, 9.3–19.7); hazard 
ratio (HR) 0.30 (95% CI, 0.17–0.53); P < 0.001 (Fig. 2A). Best 
percentage change from baseline in ctDNA is shown in Fig. 2B.

Baseline Genomics and Acquired Resistance
In total, 68 patients were eligible for the baseline genomic 

analysis and 45 patients were eligible for the analysis evaluat-
ing mechanisms of acquired resistance.

For the baseline genomics analysis, 63 patients had valid 
central MET FISH results and of these 55 (87%) were MET 
FISH-positive; only 15 (27%) MET FISH-positive tumors had 
detectable MET amplification in ctDNA at baseline. Detec-
tion of MET amplification via ctDNA was strongly associ-
ated with ctDNA content, as estimated by the EGFRm allele 
frequency: (n = 68) median EGFRm allele frequency with and 
without detectable MET amplification via ctDNA NGS was 
13.1 versus 1.4, respectively (Welch t test P < 0.01; Fig. 3A). 
In Part B1 patients, detection of baseline EGFR C797S 
(n  =  1/31) and RICTOR amplification (n  =  4/31; Fig.  3B) 
appeared to correlate with poor response, although this pre-
liminary observation should be treated with caution due to 
the small sample size.

For acquired resistance analysis (n = 45), in 53% (n = 24) 
of the samples compared between baseline and disease pro-
gression, no candidate resistance mutations were found. 
In the remaining 47% of samples, the following acquired 
mutations were recorded (exclusivity between genes in most 
patients): MET D1228X, Y1230X, and L1212X (20%, 9/45); 
EGFR C797X, L718Q, and G724S (18%, n = 8); KRAS G12X 
and G13X (11%, n  =  5); and PIK3CA E545K (4%, n  =  2; 
Fig. 3C, D and E). Across the 5 patients with KRAS G12X or 
G13X alterations, 6 mutants were detected: G12A (n  =  2), 
G12C (n  =  1), G12D (n  =  1), G12R (n  =  1), and G13D 
(n  =  1); 1 patient had both G12C and G12A (Fig.  3F). 
Most patients who developed MET-based resistance (7/9) 
developed more than 1 MET mutation, suggestive of poly-
clonal resistance. The resistance profiles appeared similar 
by prior EGFR-TKI status and by savolitinib dose across 
both Parts B and D (Supplementary Table S7). For patients 
with MET-mediated resistance (n  =  9), EGFR-, KRAS-, or 

Figure 1.  A, Waterfall plot of best percentage change from baseline in target lesion size. B, Kaplan–Meier estimates of PFS for Part B subcohort B1 
(evaluable response set).
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Table 3. Efficacy endpoints (evaluable for response set)

Part B: osimertinib 80 mg + savolitinib 600/300a mg
Part D: osimertinib  

80 mg + savolitinib 300 mg

Previously treated 
with a 3G EGFR-TKI

No prior 3G 
EGFR-TKI, T790M-

negative

No prior 3G  
EGFR-TKI, 

T790M-positive

No prior 3G  
EGFR-TKI,  

T790M-negative
Endpoint n = 69 n = 51 n = 18 n = 42
ORRb, n (%) 23 (33) 33 (65) 12 (67) 26 (62)
(95% CI) (22–46) (50–78) (41–87) (46–76)
 Complete response 0 0 0 0
 Partial response 23 (33) 33 (65) 12 (67) 26 (62)
 Stable diseasec 29 (42) 12 (24) 6 (33) 13 (31)
 Progressive disease 8 (12) 3 (6) 0 1 (2)
 Not evaluable 9 (13) 3 (6) 0 2 (5)
Median PFS, months (95% CI) 5.5 (4.1–7.7) 9.1 (5.5–12.8) 11.1 (4.1–22.1) 9.0 (5.6–12.7)
 Total PFS events, n (%) 51 (74) 36 (71) 12 (67) 29 (69)
 PFS rate at 6 months, % (95% CI) 45 (32–57) 58 (43–71) 77 (49–90) 63 (45–76)
 PFS rate at 12 months, % (95% CI) 21 (11–33) 38 (24–52) 47 (23–68) 38 (23–53)
Median DoR, months (95% CI) 9.5 (4.2–14.7) 10.7 (6.1–14.8) 11.0 (2.8–NC) 9.7 (4.5–14.3)
Median OS,d months (95% CI) 30.3 (11.8–NC) 18.8 (15.1–NC) NC (24.4–NC) NC (13–NC)
 OS rate at 6 months, % (95% CI) 86 (74–93) 90 (77–96) 94 (65–99) 93 (79–98)
 OS rate at 12 months, % (95% CI) 62 (47–73) 69 (52–81) 94 (65–99) 78 (61–88)
 OS rate at 18 months, % (95% CI) 53 (38–66) 52 (36–67) 87 (58–97) 66 (49–79)

Abbreviation: 3G, third generation
aMost patients were enrolled to 600 mg savolitinib, prior to weight-based dosing implementation, but, following a protocol amendment, the final 21 
patients enrolled in Part B were dosed with savolitinib by body weight as follows: Patients who weighed ≤55 kg (n = 7) received 300 mg q.d., and those 
weighing >55 kg (n = 14) received 600 mg q.d.
bAll confirmed responses were partial response.
c≥6 weeks.
dCalculated using the Kaplan–Meier technique. The CI for median OS was derived based on the Brookmeyer–Crowley method.

PIK3CA-mediated resistance (n  =  12), or no known resist-
ance mechanism detected (n = 24), the ORR was 67% (6/9; 
95% CI, 30–93), 42% (5/12; 95% CI, 15–72), and 46% (11/24; 
95% CI, 26–67), respectively. At data cutoff, 89% (8/9), 100% 
(12/12), and 92% (22/24) had progressed or died, respec-
tively. Median PFS (95% CI) tended to be slightly longer 
in patients with MET-mediated resistance [10.9 months 
(3.0–16.4)] or EGFR-, KRAS-, or PIK3CA-mediated resist-
ance [9.1 months (5.5–12.5)] versus those with no known 
resistance mechanisms detected [4.2 months (4.0–6.9); Sup-
plementary Fig. S5A and S5B). However, these data should 
be interpreted with caution, as they cut across different 
cohorts and the patient values are very low.

PK
Following oral administration of 600 mg/300 mg q.d. 

doses of savolitinib in combination with 80 mg q.d. osi-
mertinib in Parts B and D, savolitinib was rapidly absorbed, 
with median time to maximum plasma concentration (tmax) 
and time to maximum plasma concentration at steady-
state (tssmax) values ranging from 2 to 4 hours after dose, 
and rapidly eliminated with mean terminal elimination 
half-life (t1/2λz) of ∼2 to 4 hours following single and multi-
ple dosing, respectively (Supplementary Fig. S6A–S6D and 

Supplementary Table  S8). Metabolites M2 and M3 were 
rapidly formed, with median tmax and tssmax values similar to 
savolitinib at 2 to 4 hours after dose, and rapidly eliminated 
with mean t1/2λz of 4 to 6 hours from single and multiple 
dosing. Overall, steady-state savolitinib PK was consistent 
with single-dose observations, suggesting neither appar-
ent accumulation nor time-dependent PK changes upon 
multiple dosing. There was no apparent impact of prior 
osimertinib administration on the PK of savolitinib and cor-
responding metabolites on C1 D1. The PK of savolitinib and 
osimertinib was consistent with other patient populations 
in TATTON Part A and previous studies (21).

DISCUSSION
These final results of TATTON Parts B/D confirm our 

earlier findings that the combination of savolitinib plus 
osimertinib demonstrates antitumor activity across several 
subcohorts of patients with EGFRm, MET-amplified/over-
expressed NSCLC with a manageable safety profile that is 
broadly in line with other oral MET-TKIs. Our results suggest 
that savolitinib plus osimertinib may overcome MET-based 
resistance in patients with NSCLC, whose disease has pro-
gressed on prior EGFR-TKI.
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Table 4. ORR and DCR by MET biomarker (evaluable for response set)

N ORR, n, % (95% CI) DCR, % (95% CI)
Part B1: Previously treated with third-generation EGFR-TKI
All 69 23 75 (64–85)

33 (22–46)
FISH-positive 53 16 75 (62–86)

30 (18–44)
 5–9 copies 24 6 67 (45–84)

25 (10–47)
 ≥10 copies 29 10 83 (64–94)

34 (18–54)
Polysomy by FISH 18 5 61 (36–83)

28 (10–53)
Amplification by FISH 35 11 83 (66–93)

31 (17–49)
IHC-positive 13 6 85 (55–98)

46 (19–75)
NGS-positive 15 7 73 (45–92)

47 (21–73)
Part B2: Not previously treated with third-generation EGFR-TKI (T790M-negative)
All 51 33 88 (76–96)

65 (50–78)
FISH-positive 34 22 91 (76–98)

65 (46–80)
 5–9 copies 20 11 85 (62–97)

55 (32–77)
 ≥10 copies 14 11 100 (77–100)

79 (49–95)
Polysomy by FISH 14 8 79 (49–95)

57 (29–82)
Amplification by FISH 20 14 100 (83–100)

70 (46–88)
IHC-positive 4 3 100 (40–100)

75 (19–99)
NGS-positive 5 3 100 (48–100)

60 (15–95)

ORR was consistent between patients in Part B2 (65%; 
95% CI, 50–78), Part B3 (67%; 95% CI, 41–87), and Part 
D (62%; 95% CI, 46–76). However, ORR was considerably 
lower in patients in Part B1 (33%; 95% CI, 22–46), which 
is a population of particular interest given the importance 
of acquired MET amplification in patients with EGFRm 
NSCLC treated with osimertinib (9, 11–13). Similar pre-
liminary activity (ORR 41%; stable disease, 41%) of osimer-
tinib  plus  savolitinib in patients with EGFRm advanced 
NSCLC and MET alterations following first-line osimertinib 
treatment was reported in an interim analysis of ORCHARD 
(ref. 29; NCT03944772; n = 20). Dual MET and EGFR inhi-
bition with tepotinib plus gefitinib also demonstrated anti-
tumor activity in the INSIGHT study (NCT01982955) in 
patients with EGFRm, T790M-negative NSCLC with MET 
overexpression (by IHC 2+ or 3+) or MET amplification (by 
FISH) and acquired resistance to previous EGFR-TKIs, with 

MET amplification potentially being a predictive marker for 
this treatment combination (30). Our results also suggest 
that there is no apparent difference in antitumor activity 
between savolitinib doses, which is also supported by the 
PFS data.

We further demonstrate that ORR was largely comparable 
irrespective of the MET assay used, although some prelimi-
nary signals of increased efficacy were observed in tumors 
with MET amplification/overexpression by GCN ≥10, NGS, 
and IHC. This supports the continued use of FISH, IHC, and 
NGS for MET detection in patients following disease pro-
gression on third-generation EGFR-TKIs. However, it should 
be noted there was lower co-occurrence for detecting MET 
positivity between NGS and FISH versus IHC and FISH, and 
there may have been potential bias in the patient selection, 
as a larger proportion were included in the analysis based on 
a FISH result versus NGS or IHC.
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Our data, along with preliminary findings from the phase 
II SAVANNAH study (NCT03778229; ref. 31), highlight the 
challenges and importance of monitoring MET amplifica-
tion during treatment, particularly considering the observed 
association between tumor content and MET amplification 
detection and the degree of ctDNA decrease during treat-
ment, resulting in a high level of false negatives. This affects 
the potential to distinguish between true loss of MET 
amplification versus ctDNA content just decreasing to an 
undetectable level.

We also found that EGFRm ctDNA clearance may be 
predictive of longer PFS for patients with EGFRm, MET-
amplified/overexpressed NSCLC with detectable ctDNA at 

baseline, which is in line with previous studies (27, 32, 33). 
The proportion of patients with EGFRm ctDNA clearance 
was comparable at C4 D1/C5 D1 for Part B2 and Part D, 
consistent with ORR and PFS. Serial ctDNA testing also 
provided insights into the longitudinal development of 
acquired resistance mutations. Approximately half of all 
evaluable patients had an identifiable acquired resistance 
mechanism to the savolitinib plus osimertinib combina-
tion. Resistance in the remaining half of evaluable patients 
may be identified with broader genomic analyses or via 
nongenomic mechanisms, as analysis of resistance mecha-
nisms using plasma ctDNA does have limitations, includ-
ing detection of copy-number variations. Our analysis may 

Figure 2.  ctDNA clearance at C3 D1/C4 D1 in patients with baseline detectable ctDNA (Part B; n = 68). A, Kaplan–Meier estimates of 
PFS in patients with ctDNA clearance and nonclearance. B, Waterfall plot of best percentage change from baseline in ctDNA. mPFS, median 
progression-free survival.
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be missing these forms of acquired resistance. It is also 
possible that these tumors were never fully sensitive to the 
savolitinib  plus  osimertinib combination and thus never 
developed resistance. This is supported by the shorter PFS 
for patients without a detectable mechanism of resist-
ance (Supplementary Fig. S5). Detected acquired resistance 
mechanisms appeared to be predominantly mediated by 
additional aberrations in either MET, EGFR, or KRAS and 
were representative of on- and off-target acquired resist-
ance mechanisms previously associated with osimertinib 
or savolitinib monotherapy in NSCLC (9, 34, 35). Con-
sistent with our observations, acquired EGFR mutations 
(L718Q, C797S; refs. 36, 37), MET mutations (D1228N/H, 

Y1230C; refs. 36–39), and KRAS mutations (40) have previ-
ously been reported following combination therapy with 
osimertinib (or EGFR-TKI therapy including osimertinib) 
plus savolitinib or crizotinib. Most of these reports are 
from small patient samples or case studies, but it is notable 
that they suggest that acquired resistance to crizotinib may 
differ from that with savolitinib. While co-occurring muta-
tions across multiple genes were rarely detected, multiple 
acquired mutations were often detected in a specific gene, 
particularly MET, suggesting that individual tumors showed 
inherent resistance pathway dependencies. Currently, there 
is little evidence to predict what predetermines escape 
mutations and whether factors such as PK or pharmacology 
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play a part in this process. However, a retrospective small 
analysis (n = 38) suggested that the type of EGFR mutation 
prior to osimertinib treatment may play a role in which 
resistance pattern emerges (41). A recent study proposed 
that the relative proportion of EGFR:MET in a tumor 
predicts dependence on the signaling from either protein 
(42). It is possible that the EGFR:MET ratio may also pre-
dict the bifurcated EGFR- versus MET-mediated resistance 
observed in this study. Our acquired resistance findings 
may inform treatment options to overcome subsequent 
resistance to savolitinib and osimertinib combination ther-
apy; for example, tumors with acquired EGFR mutations 
may respond to different treatment combinations. The 
ORCHARD (43) trial is testing osimertinib plus gefitinib 
in second-line patients following disease progression on 
osimertinib, who acquired EGFR C797S mutations (43).

Consistent with the known safety profiles of osimertinib 
and savolitinib (2, 20, 44), and in line with the AE profile 
for this combination reported in Part A of the study (21), 
savolitinib increased the proportion of patients who had 
nausea, diarrhea, and fatigue expected with osimertinib 
alone and also of peripheral edema, a known side effect of  
MET-TKIs.

Overall, the safety profile of the savolitinib  plus  osimer-
tinib combination was manageable, although the data sug-
gest that the lower 300 mg savolitinib dose may be better 
tolerated than the 600 mg dose. The AE profile of patients in 
Part D was slightly improved versus that of the Part B sub-
cohorts, particularly the proportion of patients experiencing 
AEs grade ≥3 or SAEs. The incidence of individual AEs was 
generally consistent between Parts B and D; however, numeri-
cally, more cases of some AEs were reported in the Part B 
subcohorts versus Part D. The grouped term hypersensitivity 
was similar across groups.

To address the emerging safety profile of the savoli-
tinib plus osimertinib combination, which saw the incidence 

of drug hypersensitivity–related AEs including pyrexia and 
anaphylactic reaction in several patients, toxicity manage-
ment guidelines were updated several times throughout the 
prolonged duration of the study. This included the imple-
mentation of weight-based dosing in the savolitinib  plus 
osimertinib, second line or later, MET-amplified/overex-
pressed cohorts (the last group of patients enrolled in Part B) 
and management by proactive use of corticosteroids, antihis-
tamines, and antipyretics, with restart only being permitted in 
an institution prepared for management of anaphylaxis and 
resuscitation. It is possible that the implementation of these 
toxicity management guidelines for hypersensitivity-related 
AEs may have affected awareness, identification, and early 
management of these toxicities as the study progressed. Simi-
lar toxicity management is being utilized in the SAVANNAH 
study in which no grade  ≥3 drug hypersensitivity–related 
AEs were reported in a recent preliminary analysis (31). 
The mechanism underlying drug hypersensitivity–related 
AEs observed in TATTON is not yet known but is being 
explored. For example, examples of drug hypersensitivity have 
been linked with specific HLA genotypes (45). HLA profil-
ing has been implemented in subsequent savolitinib studies 
(including SAVANNAH) to explore whether any observed 
drug hypersensitivity–related AEs are associated with specific 
HLA genotypes.

We identified several limitations with the study. First, 
TATTON was a single-arm, phase I study with a relatively 
small, heterogeneous prior EGFR-TKI treatment popula-
tion. This includes the possibility that some patients may 
have received a non–EGFR-TKI therapy as their most recent 
anticancer therapy, potentially resulting in some clinical 
activity seen due to EGFR-TKI retreatment. Second, CNS 
scans were not mandatory in all patients, and therefore it 
was not possible to robustly assess antitumor activity in the 
CNS. Third, the protocol did not require third-generation 
EGFR-TKIs previously received by patients in Part B1 to 
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be named or if they were the most recent line of anticancer 
therapy; thus, a breakdown of previously received third-
generation EGFR-TKIs or their line of use was not available. 
Finally, as mentioned above, bias may have been introduced 
into the analysis of tumor response by the different MET-
detection methods, as most patients were included in the 
analysis based on a FISH result. The COVID-19 pandemic 
was judged to have no meaningful impact on the quality of 
the study.

In conclusion, savolitinib  plus  osimertinib combination 
therapy has an acceptable risk–benefit profile and encour-
aging antitumor activity in patients with MET-amplified/
overexpressed, EGFRm advanced NSCLC who experienced 
disease progression on a previous first-, second-, or third-
generation EGFR-TKI and represents an approach worthy 
of further investigation to improve outcomes in EGFRm 
advanced NSCLC. Serial ctDNA analyses showed that 
EGFRm ctDNA clearance on treatment was predictive of 
longer PFS in patients with detectable ctDNA at base-
line, which may provide an opportunity to inform earlier 
decision-making. Acquired resistance mechanisms to this 
combination were found to include those via MET, EGFR, 
and KRAS. For patients with MET-mediated resistance to 
osimertinib, savolitinib plus osimertinib is currently being 
assessed prospectively in the ongoing SAVANNAH (31), 
ORCHARD (43), and SAFFRON (NCT05261399) studies, 
and tepotinib  plus  osimertinib is being assessed in the 
INSIGHT2 study (NCT03940703; ref. 46).

METHODS
Study Design

TATTON was a multiarm, multicenter, open-label phase Ib trial 
conducted in eight countries (Canada, Japan, Ukraine, Poland, Rus-
sia, South Korea, Taiwan, USA) to assess the safety, tolerability, and 
antitumor activity of osimertinib 80 mg orally q.d. in combination 
with selumetinib, savolitinib, or durvalumab at escalating doses in 
patients with EGFRm advanced NSCLC who had progressed after 
EGFR-TKI therapy.

The study methodology has been previously published (21, 22). In 
brief, the study consisted of four parts, A through D (Supplementary 
Fig. S7). In Part A, osimertinib plus investigational agent combina-
tion regimens were identified in initial dose-finding cohorts under 
assessment by the Safety Review Committee (21); these doses were 
selected for further assessment in dose-expansion cohorts. In Part 
B, patients received either savolitinib plus osimertinib, osimertinib 
plus intermittent doses of selumetinib, or osimertinib plus dur-
valumab. We report the results of the final clinical analysis of the 
Part B initial expansion savolitinib plus osimertinib cohorts and the 
Part D subsequent expansion cohort for the same combination. Part 
C is a Japan-specific savolitinib dose-finding substudy, which is not 
reported here (47).

Part B included three savolitinib cohorts of patients with MET-
amplified/overexpressed, EGFRm NSCLC: B1 (prior third-genera-
tion EGFR-TKI received), B2 [no prior third-generation EGFR-TKI 
received (T790M-negative)], and B3 [no prior third-generation EGFR-
TKI received (T790M-positive)]. Part D comprised patients with 
MET-amplified/overexpressed, EGFRm NSCLC who had received 
no prior third-generation EGFR-TKI, but had received ≥1 prior line 
of therapy with a first-/second-generation EGFR-TKI, and whose 
tumors were T790M-negative. Inclusion and exclusion criteria have 
been previously described (ref. 22; Supplementary Methods).

All patients in the Part B savolitinib cohorts and Part D were 
required to have locally confirmed MET amplification prior to study 
entry. MET testing could be performed on tumor tissue prospectively 
during screening using central laboratory FISH (MET GCN  ≥5 or 
MET:CEP7 ratio ≥2 was required), IHC (MET +3 expression in ≥50% 
of tumor cells was required), or NGS (≥20% tumor cells, coverage 
of ≥200× sequencing depth and ≥4 copies of MET over tumor ploidy 
were required); local test results were allowed. Where samples were 
available from patients enrolled based on a local test, retrospective 
confirmation of MET status was performed using central tissue 
FISH, NGS, and IHC per the above criteria; samples were available 
for most patients. In Part B, MET amplification was defined as a 
patient who harbored either a MET gene amplification and/or a MET 
exon 14 genomic alteration but did not harbor a MET 1228 or 1230 
resistance mutation. Additionally, in Part D, a patient could exhibit 
MET overexpression.

The study was conducted in accordance with the principles of 
the Declaration of Helsinki and Good Clinical Practice guidelines 
of the International Conference on Harmonisation. The protocol 
was approved by the local institutional review board at each site and 
complied with local country regulations; patients provided written 
informed consent before participation.

Outcomes
The primary objective was to investigate the safety and tolerability 

of osimertinib plus savolitinib. The secondary objectives were the 
assessment of antitumor activity of savolitinib plus osimertinib 
[ORR, DoR, change in target lesion size from baseline, and PFS using 
Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1] 
and the characterization of the PK of osimertinib and savolitinib 
and their metabolites (after single dosing, and at steady state after 
multiple dosing, when given in combination). Exploratory objectives 
included the preliminary assessment of the effect of osimertinib plus 
savolitinib on OS; the assessment of whether longitudinal clearance 
(longitudinal sample with EGFRm  <0.5%) of baseline detectable 
EGFRm ctDNA could be a predictor of PFS in patients with EGFRm, 
MET-amplified/overexpressed NSCLC; and the comparison of ORR 
in patients with MET amplification/overexpression detected using 
FISH, IHC, or NGS. Definitions for these outcomes are provided in 
the Supplementary Methods.

Procedures
The procedures for TATTON Parts B and D have been previ-

ously described (21, 22). Briefly, all patients in the Part B savolitinib 
cohorts were initially administered osimertinib 80 mg q.d. plus 
savolitinib 600 mg q.d. Following the emergence of hypersensitivity 
and anaphylaxis events, a protocol amendment on March 12, 2018, 
led to a weight-based savolitinib dosing regimen for the last group of 
patients enrolled in Part B in parallel to the lower dose of savolitinib 
300 mg for all patients enrolled in Part D to improve the safety and 
tolerability profile of the combination. The weight-based savolitinib 
dosing regimen in Part B was as follows: Patients weighing ≤55 kg 
received 300 mg q.d., and those weighing more than 55 kg received 
600 mg q.d. In Part D, patients received osimertinib 80 mg q.d. and 
savolitinib 300 mg q.d.

Physical examinations were conducted on D1 of each 28-day cycle; 
liver function tests, clinical chemistry, and electrocardiograms were 
assessed at screening, C1 (D1, 8, 15, and 22), at D1 of C2 through 
C7, and every 8 weeks until treatment discontinuation. RECIST 
assessments were performed at screening and on D1 of C1 and every 
6 weeks (relative to first dose) thereafter until progression. Blood 
samples for biomarker analysis were taken at screening, predose on 
D1 and D15/22 of C1, every 6 weeks (relative to the first dose) in C2 
through C6, and every 8 weeks (relative to the first dose) thereafter 
until progression. Blood samples for PK analysis were taken at D1 of 
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C1, C2, C3, C6, and C11. AEs were collected from informed consent 
to 28 days (± 7 days) after study treatment was discontinued (end of 
the follow-up period) and graded according to the NCI Common 
Terminology Criteria for Adverse Events version 4.0.

Patients continued to receive osimertinib plus savolitinib beyond 
disease progression if they continued to show clinical benefit, as 
judged by the investigator, and in the absence of discontinuation 
criteria. Safety assessments were continued while patients were 
receiving any study treatment beyond disease progression. Beyond 
disease progression, patients were followed up every 12 weeks until 
withdrawal from the study or death. Information on dose inter-
ruptions and modifications has been previously described (ref.  22; 
details are also included in the Supplementary Methods).

MET Detection Methods
A biomarker analysis was performed on Part B of the study to 

report tumor response rates (ORR) across different MET detection 
methods (FISH, IHC, and NGS); here, only centrally confirmed data 
are reported. During patient screening for the study, MET testing 
was performed on tumor tissue collected after the most recent disease 
progression. MET testing was performed in a central laboratory using 
FISH [Kreatech MET FISH LDT MET/SE 7 (D7Z1) DNA probe (Kreat-
ech, Inc.) or Vysis MET FISH CDx IUO (Abbott Molecular)], NGS 
(FoundationOne Clinical Laboratory Improvement Amendments 
assay, which is based on the FDA-approved F1CDx; P170019), and/or 
central IHC testing (Ventana SP44 antibody). MET GCN by FISH was 
determined as amplification (MET:CEP7 ratio ≥2) or polysomy (MET 
GCN ≥5 if MET:CEP7 <2). For NGS, standard Foundation Medicine 
MET focal (<20 MB) amplification calls (20% tumor cells, coverage 
of ≥200× sequencing depth, ≥5 copies of MET over tumor ploidy) were 
used. The MET IHC assay used the rabbit monoclonal antibody SP44, 
directed at the c-terminus of the MET protein, with the UltraView DAB 
Detection Kit on Ventana Benchmark XT Instrument. IHC positivity 
was defined as 3+ MET staining in ≥50% of tumor cells.

ctDNA Analysis
NGS-based analysis (Resolution Bioscience) and droplet digital 

polymerase chain reaction (ddPCR; BioDesix) was used to assess 
EGFRm (Ex19del/L858R) ctDNA clearance in Parts B and D of the 
study. A subset of samples had duplicate plasma aliquots run on both 
the NGS and ddPCR platforms, which showed high concordance. 
ctDNA samples were collected as per the schedule described above 
for the biomarker analysis. The analysis included Part B patients 
evaluable for efficacy and with a baseline plus  ≥1 longitudinal 
ctDNA sample at/before C6 D1. Data from ctDNA evaluable Part 
B patients (n  =  49) identified that ctDNA clearance correlates with 
longer PFS and that C4 D1/C5 D1 was the optimal time point for 
PFS prediction; thus, the first 20 patients from Part D with available 
plasma samples at C1 D1 and C4 D1 were included in the analysis. All 
patients in the ctDNA analysis received savolitinib 600 mg flat dose 
(Part B) and savolitinib 300 mg flat dose (Part D).

Acquired Resistance Analysis
For the acquired resistance analysis, paired plasma samples col-

lected at baseline and following disease progression and/or treat-
ment discontinuation up to the data cutoff date (March 4, 2020) 
were assessed. Plasma ctDNA samples were analyzed using NGS 
(Guardant Health; Guardant360 73-gene panel or Omni 500-gene 
panel). The Omni 500-gene panel included all 73 genes from the 
Guardant360 panel, and analyses from each patient were reported 
only for genes included in both panels with genomic alterations 
identified using Guardant Health’s pipeline, which included muta-
tions and amplifications of EGFR and MET. Disease progression was 
assessed by the investigator, according to RECIST 1.1. Assessments 

were completed for patients with PFS of over 2 months. ORR and 
PFS were assessed in samples according to whether resistance was via 
a known detectable mechanism (MET-driven or non–MET-driven) 
or an undetected mechanism.

PK
Where possible, the PK analysis assessed the following parameters 

for savolitinib and osimertinib and their respective metabolites after 
single dosing: maximum plasma concentration (Cmax), tmax, area under 
the plasma concentration–time curve (AUC), AUC from zero to 24 
hours (AUC0–24), AUC from zero to last sample time (AUC0-t), terminal 
half-life (t1/2), apparent clearance (CL/F), and volume of distribu-
tion (Vz/F). After multiple dosing, the following PK parameters were 
assessed: tssmax, maximum plasma concentration at steady state (Cssmax), 
minimum plasma concentration at steady state (Cssmin), AUC at steady 
state (AUCss), CL/F at steady state (CLss/F), the extent of accumulation 
on multiple dosing (RAC), and time dependency of the PK (TCP).

Statistical Methods
Final study data cutoff was March 4, 2020. For the ctDNA analysis, 

two different interim data cutoffs were used: February 28, 2018, for 
Part B and March 20, 2019, for Part D.

Approximately 40 evaluable patients per cohort with centrally 
confirmed MET amplification were planned to be recruited in Part 
B. In Part D, 40 patients were planned to be enrolled to have 
approximately 25 centrally confirmed MET-amplified/overexpressed 
patients. It was expected that this number of patients would enable 
adequate tolerability, safety, PK, and pharmacodynamic data to be 
obtained while exposing as few patients as possible to the investiga-
tional product and procedures. PFS, OS, ORR, DoR, tumor response, 
and change in tumor size were analyzed using evaluable patients, 
who were patients with centrally confirmed MET-amplified/overex-
pressed status and  ≥1 post–baseline RECIST assessment (evaluable 
for response set). Patients who were enrolled based on local MET test-
ing results who were not subsequently confirmed by central testing 
were not counted as evaluable and were not included in the efficacy 
summaries for that cohort. ORR was presented along with 95% exact 
(Clopper–Pearson) CIs. PFS and OS were summarized using time-to-
event methods, including Kaplan–Meier plots.

Safety data were assessed in the safety analysis set, which com-
prised all dosed patients. Safety and biomarker data were not for-
mally statistically analyzed.

The PK analysis set comprised all patients who received  ≥1 dose 
of osimertinib or savolitinib for whom any post-dose PK data were 
available. For the PK analysis, actual sampling times were used in the 
parameter calculations and PK parameters were derived using stand-
ard noncompartmental methods.

Statistical analyses were performed with SAS (version 9.1.3). This 
study was registered at ClinicalTrials.gov under ID NCT02143466.

Data Availability
Data underlying the findings described in this article may be 

obtained in accordance with AstraZeneca’s data sharing policy described 
at https://astrazenecagrouptrials.pharmacm.com/ST/Submission/ 
Disclosure.
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