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Abstract
Background Preliminary data suggest that combining savolitinib, a potent and highly selective MET-tyrosine kinase inhibi-
tor (TKI), with osimertinib, a third-generation, irreversible, oral epidermal growth factor receptor-TKI (EGFR-TKI), may 
overcome MET-based resistance to EGFR-TKIs.
Objective To investigate the safety and tolerability of savolitinib in Japanese patients with advanced solid malignancies.
Patients and Methods In Part C of the phase Ib, multi-arm, open-label, multicenter TATTON study, two cohorts of Japanese 
adult patients were evaluated across six study centers in Japan. Patients with advanced solid malignancies received oral savoli-
tinib monotherapy 400 mg once daily (qd), escalating to 600 mg; patients with advanced EGFR mutation-positive (EGFRm) 
non-small-cell lung carcinoma (NSCLC) who progressed on prior EGFR-TKI received oral osimertinib 80 mg+savolitinib 
300/400/600 mg qd combination therapy. Primary endpoints: safety/tolerability of savolitinib±osimertinib, and maximum 
tolerated dose(s) (MTD) definition.
Results Seventeen patients received monotherapy; 12 received combination. Dose-limiting toxicities (DLTs): with mono-
therapy, 400 mg, none reported; 600 mg, n = 3/9 evaluable patients (33%) reported DLTs (grade 3 and 4 alanine aminotrans-
ferase and aspartate transaminase increased, and grade 4 drug-induced liver injury). With combination: 400 mg, 1/6 (17%) 
reported DLTs (grade 2 fatigue, nausea, and myalgia); 300 mg, none reported; 600 mg, 3/4 (75%) reported DLTs (grade 2 
pyrexia, grade 3 skin reaction, and anaphylactic shock). Grade ≥3 adverse events were reported in 41% of patients receiving 
monotherapy and 33% receiving combination. TATTON is no longer recruiting patients.
Conclusions The MTD of savolitinib was 400 mg qd in both cohorts. Data demonstrate an acceptable safety profile for 
savolitinib alone, or with osimertinib.
Trial registration: Clinicaltrials.gov; NCT02143466; 21 May 2014.

Plain Language Summary
For patients with epidermal growth factor receptor mutation-positive (EGFRm) non-small cell lung cancer (NSCLC), EGFR 
tyrosine kinase inhibitors, like osimertinib, are the standard treatment. However, for most patients, these treatments eventually 
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stop working, as tumors develop resistance to them. Early studies suggest that combining osimertinib with savolitinib can 
overcome this resistance. We report Part C of the four-part TATTON study, in which two groups of Japanese adult patients 
received treatment. One group received savolitinib 400 mg once daily, then 600 mg. The other group received osimertinib 
80 mg with savolitinib 300/400/600 mg once daily. The main objective of the study was to determine the maximum dose of 
savolitinib that patients could receive (maximum tolerated dose) and to monitor the safety of the combination. Overall, 17 
patients received savolitinib alone and 12 received the combination. The maximum tolerated dose of savolitinib was found 
to be 400 mg once daily in both groups of patients. The data demonstrated that savolitinib had acceptable safety outcomes 
either alone, or in combination with osimertinib.

Key Points 

In this phase Ib, multi-arm, open-label, multicenter 
study, the maximum tolerated dose of savolitinib was 
found to be 400 mg per day in the two study patient 
groups: patients with advanced solid malignancies 
receiving savolitinib monotherapy and patients with 
EGFRm NSCLC receiving osimertinib/savolitinib com-
bination therapy.

The study demonstrated an acceptable safety profile for 
savolitinib either alone or in combination with osimerti-
nib.

1 Introduction

Epidermal growth factor receptor-tyrosine kinase inhibi-
tors (EGFR-TKIs) are the standard first-line therapy for 
patients with advanced EGFR-mutation positive (EGFRm) 
non-small-cell lung cancer (NSCLC) [1–3]. However, most 
patients with EGFRm NSCLC will eventually develop resist-
ance to EGFR-TKIs through various mechanisms, including 
acquired EGFR resistance mutations, such as EGFR T790M, 
which is observed in approximately 50% of patients who 
progress on first- or second-generation EGFR-TKIs [4]. 
Resistance can also emerge via off-target genetic alterations 
such as MET amplification, which along with MET-based 
resistance mechanisms can occur in > 5% of patients pro-
gressing on first- or second-generation EGFR-TKIs [5–7].

Osimertinib is a third-generation, irreversible, oral EGFR-
TKI that potently and selectively inhibits both EGFR muta-
tion and EGFR T790M resistance mutations, and has demon-
strated efficacy in NSCLC central nervous system metastases 
[8–13]. Osimertinib is currently approved in more than 85 
countries, including the USA, Japan, and countries of the 
European Union, for the treatment of patients with advanced 
EGFR T790M mutation-positive NSCLC [14–16]. It is the 
recommended first-line treatment for patients with advanced 

EGFRm NSCLC, or for patients with an EGFR T790M 
mutation following disease progression on first- or second-
generation EGFR-TKI therapy [1, 2]. In addition, adjuvant 
osimertinib has demonstrated a statistically significant and 
clinically meaningful improvement in disease-free survival 
in patients with non-squamous stage IB / II / IIIA EGFRm 
NSCLC [17].

In those patients who acquire MET-based resistance to 
EGFR-TKIs, preclinical and some early clinical data sug-
gest that combined treatment with an EGFR-TKI and a MET 
inhibitor is an effective treatment option [7, 18, 19]. Savoli-
tinib is an oral, potent, and highly selective MET-TKI demon-
strating preliminary clinical activity in advanced solid tumors 
[20–23]. Therefore, combination of osimertinib and savoli-
tinib could potentially improve outcomes and/or delay dis-
ease progression in patients with advanced EGFRm NSCLC.

The combination of osimertinib and savolitinib has 
been evaluated in the global phase Ib TATTON study 
(NCT02143466) [24, 25]. In the previously published TAT-
TON Part A (dose-escalation cohort) [24], a dosing strategy 
with acceptable tolerability was identified for osimertinib 
plus savolitinib in non-Japanese patients with advanced 
EGFRm NSCLC and disease progression on a prior EGFR-
TKI [24]. The efficacy and safety of this combination was 
further evaluated in the dose-expansion cohorts of TATTON 
Parts B/D, which has also previously been published [25]. 
Parts B/D enrolled patients with advanced, MET-amplified, 
EGFRm NSCLC. The results from these dose-expansion 
cohorts showed acceptable safety and promising anti-tumor 
activity in patients with EGFRm, MET-amplified NSCLC, 
who had disease progression on previous EGFR-TKI  
therapy [25].

Here, we report the results from Part C of the TATTON 
study, in which all of the enrolled patients were Japanese. 
Previously, studies have shown that Japanese patients with 
advanced EGFRm NSCLC benefit from treatment with osi-
mertinib when received in either the first or second line [26, 
27]. We present data on the safety, preliminary efficacy, and 
pharmacokinetic (PK) outcomes of savolitinib monotherapy 
in Japanese patients with advanced solid tumors and of osi-
mertinib plus savolitinib in Japanese patients with advanced 
EGFRm NSCLC, whose disease had progressed on previous 
EGFR-TKI treatment.
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2  Materials and Methods

2.1  Trial Design and Treatments

TATTON is a phase Ib, multi-arm, open-label, multicenter 
study divided into four Parts, A to D, to assess the safety, 
tolerability, and anti-tumor activity of osimertinib in com-
bination with ascending doses of investigational agents in 
patients with EGFRm advanced NSCLC whose disease has 
progressed after EGFR-TKI therapy [24, 25]. Part C of the 
study, reported here, consisted of dose-finding and dose 
expansion cohorts, across six study centers in Japan: savoli-
tinib monotherapy in patients with advanced solid tumors, 
and combination therapy with savolitinib and osimertinib in 
patients with EGFRm advanced NSCLC whose disease had 
progressed on a prior EGFR-TKI.

In the monotherapy cohorts, patients with advanced solid 
malignancies received oral savolitinib 400 mg once daily 
(qd) (AstraZeneca, Södertälje, Sweden), escalating to 600 
mg qd. In the combination therapy cohorts, patients with 
advanced EGFRm NSCLC received oral osimertinib 80 mg 
qd (AstraZeneca, Södertälje, Sweden) plus savolitinib 400 
mg qd. However, further to emerging results, the protocol 
was subsequently amended to include weight-based combi-
nation dosing where osimertinib 80 mg qd was combined 
with savolitinib 600 mg qd in patients with a body weight 
> 55 kg at enrollment, and savolitinib 300 mg qd in patients 
with a body weight ≤ 55 kg at enrollment. Hence more than 
six patients were enrolled at a nominal 600 mg dose level 
in some cohorts in Part C. Each patient received continuous 
administration of monotherapy or combination therapy qd 
for 28-day cycles.

Patients continued to receive treatment following disease 
progression if they were deemed, by the investigator, to be 
receiving clinical benefit in the absence of discontinuation 
criteria. Patients could have treatment discontinued for a 
variety of reasons, including adverse events (AEs), severe 
non-compliance with the protocol as judged by the investiga-
tor, or study sponsor and disease progression as per RECIST 
1.1. If a patient receiving combination therapy discontinued 
osimertinib due to toxicity, they could continue to receive 
savolitinib monotherapy until disease progression. If a 
patient receiving combination therapy discontinued savoli-
tinib due to toxicity, they could continue to receive osimer-
tinib as monotherapy until the investigator deemed there to 
be no further benefit.

Patients provided written informed consent. The study 
was conducted in accordance with the Declaration of Hel-
sinki Good Clinical Practice guidelines (as defined by the 
International Conference on Harmonisation), applicable 
regulatory requirements, the Good Clinical Practice for Tri-
als on Drugs’ (Japanese Ministry of Health, Labour, and 

Welfare Ordinance No. 28, 27 March 1997), and the policy 
on bioethics and human biological samples of the trial spon-
sor, AstraZeneca. Data underlying the findings described in 
this article may be obtained in accordance with AstraZene-
ca’s data sharing policy described at https:// astra zenec agrou 
ptria ls. pharm acm. com/ ST/ Submi ssion/ Discl osure.

2.2  Patients

The study included patients from Japan aged 20 years or 
over, with World Health Organization performance status 
0–1. Patients in the monotherapy group had advanced solid 
malignancies that were refractory to standard therapies or for 
which no standard therapies existed, excluding lymphoma, 
with radiological disease progression on the last treatment 
administered prior to enrolling in the study. Patients were 
also required to have evaluable or measurable disease as 
per RECIST. Patients in the combination group had histo-
logical or cytological confirmation of advanced NSCLC, 
with EGFR mutation known to be associated with EGFR-
TKI sensitivity (including exon 19 deletion and L858R; 
EGFRm), and radiological disease progression on a prior 
EGFR-TKI treatment. Patients were not selected for MET. 
Patients had to have at least one lesion, not previously irra-
diated or biopsied during the screening period, that could 
be accurately measured at baseline as ≥ 10 mm in the long-
est diameter (except lymph nodes, which must have a short 
axis ≥ 15 mm) with computerized tomography or magnetic 
resonance imaging.

Exclusion criteria included patients with: any cytotoxic 
chemotherapy or anti-cancer drugs ≤ 14 days (or radiother-
apy ≤ 1 week) before starting study treatment; any unre-
solved toxicity of grade > 1 from prior therapy (with the 
exception of alopecia and grade 2, prior platinum-therapy 
related neuropathy); any prior treatment with savolitinib; 
spinal cord compression or brain metastases unless asymp-
tomatic, stable, and not requiring steroids for ≥ 2 weeks 
prior to study treatment; evidence of severe or uncontrolled 
systemic disease and/or active infection; inadequate liver or 
renal function; and/or cardiac abnormalities. In the combi-
nation group, treatment with an EGFR-TKI within approxi-
mately 5 × half-life of first study dose (≤ 8 days for erlo-
tinib, gefitinib, or afatinib, or ≤ 10 days for dacomitinib) was 
not permitted; prior or current treatment with osimertinib 
or MET inhibitors (e.g. foretinib, crizotinib, cabozantinib, 
onartuzumab) was not allowed.

2.3  Objectives and Assessments

The primary objectives were safety and tolerability of savoli-
tinib with or without osimertinib, and to define the combina-
tion dose(s) for further clinical evaluation.

https://astrazenecagrouptrials.pharmacm.com/ST/Submission/Disclosure
https://astrazenecagrouptrials.pharmacm.com/ST/Submission/Disclosure
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A secondary objective in the monotherapy and combina-
tion therapy groups was to characterize the PK of savoli-
tinib and/or osimertinib, and their metabolites, after single 
dosing and at steady state after multiple dosing. Secondary 
objectives in the combination group included preliminary 
assessment of anti-tumor activity by evaluation of tumor 
response, including objective response rate (ORR), duration 
of response (DoR), change in tumor size, and progression-
free survival (PFS) per RECIST 1.1. ORR was defined as 
the percentage of patients who had at least one confirmed 
complete response (CR) or partial response (PR) prior to any 
evidence of progression (per RECIST 1.1). DoR was defined 
as the time from the date of first documented response until 
the date of documented progression or death in the absence 
of disease progression. PFS was defined as the time from 
the date of first dosing until the date of objective disease 
progression (per RECIST 1.1) or death (by any cause in the 
absence of progression), regardless of whether the patient 
withdrew from savolitinib therapy or received another anti-
cancer therapy prior to progression.

AEs were collected from informed consent to the end of 
the follow-up period, defined as 28 days (±7 days) after study 
treatment was discontinued. AEs were graded according to 
the National Cancer Institute Common Terminology Criteria 
for Adverse Events version 4.0. For the monotherapy cohort, 
physical examinations were performed at screening, day 1 of 
cycles 1–8, and every 8 weeks until treatment discontinua-
tion; clinical chemistry, liver function tests, and electrocar-
diograms were assessed at screening, cycle 1 (days 1, 8, 15, 
and 22), day 1 of cycles 2–7, and every 8 weeks until treat-
ment discontinuation. For the combination therapy cohort, 
all of the above parameters were recorded at screening, cycle 
1 (days 1, 8, 15, and 22), day 1 of cycles 2–7, and every 
8 weeks until discontinuation. A Safety Review Committee 
evaluated the safety, tolerability, and PK (if available) of each 
cohort of savolitinib and confirmed the tolerated dose and 
the dose for further clinical evaluation in Japanese patients.

Tumor assessments were performed using computer-
ized tomography or magnetic resonance imaging. Baseline 
assessments were performed no more than 28 days before 
the start of study treatment, with follow-up assessments 
every 6 weeks (±7 days) after the start of study treatment 
until cycle 7, and then every 8 weeks until disease progres-
sion as defined by RECIST 1.1, even if the patient discon-
tinued treatment (unless the patient withdrew their consent).

Blood samples were collected pre-dose and at 0.5, 1, 2, 
3, 4, 6, 8, 10, 12, and 24 h after dosing for assessment of 
savolitinib and osimertinib single-dose (cycle 1 day 1) and 
multiple-dose PK (cycle 1 day 15 for monotherapy cohorts 
and cycle 2 day 1 for combination cohorts).

2.4  Statistical Analysis

Patients with advanced solid malignancies were enrolled to 
ensure a minimum of three and a maximum of six evalu-
able patients in each cohort. The total sample size varied, 
depending on the number of dose levels evaluated and the 
number of dose limiting toxicities (DLTs) observed. DLTs 
were defined as an AE or abnormal laboratory value that 
occurred from the first dose of study treatment up to the last 
day of cycle 1, assessed as unrelated to disease progression, 
intercurrent illness, or concomitant medications that despite 
optimal therapeutic intervention met any of the pre-defined 
criteria (Online Supplementary Material (OSM) – Meth-
ods). It was anticipated that there would be one or two dose 
levels in both cohorts; thus, approximately six to 12 evalu-
able patients were required for the monotherapy cohort, and 
approximately 12 evaluable patients were required for the 
combination therapy cohort. The number of patients was 
chosen to obtain adequate tolerability, safety, and PK data 
while exposing as few patients as possible to the investiga-
tional product and procedures.

Safety and efficacy were assessed in the safety analysis 
set, i.e. all patients who received at least one dose of study 
treatment. PK was assessed in the PK analysis set, i.e. all 
patients who received at least one dose of either combination 
treatment as per the study protocol, for whom any post-dose 
PK data were available and did not violate or deviate from 
the study protocol in ways that could significantly affect the 
PK analyses. The Kaplan-Meier method was used to analyze 
DoR and PFS. The individual savolitinib and osimertinib PK 
parameters were calculated by Covance Incorporated using 
Phoenix WinNonlin (version 8.1). Statistical analyses and 
summary statistics of PK parameters were performed in SAS 
(version 9.1.3).

3  Results

3.1  Patient Disposition and Baseline Characteristics

Between 19 February 2015 and 22 August 2019, 17 patients 
received savolitinib monotherapy (400 mg, n  = 7; 600 mg, 
n  = 10) and 12 patients received combination therapy with 
osimertinib and savolitinib (savolitinib dose 400 mg, n  = 
6; weight-based dosing: 300 mg, n  = 2; 600 mg, n  = 4) 
(Fig. 1).

In the monotherapy cohorts, all 17 patients discontinued 
savolitinib, 13 (76%) due to progressive disease and four 
(24%) due to an AE (Fig. 1). The majority of patients had 
lung adenocarcinoma histology (n  = 12, 71%) and meta-
static disease (n  = 12, 71%) (Table 1). Nine patients (53%) 
received more than three regimens of previous anti-cancer 
treatment; 11 (65%) patients previously received first- and 
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second-generation EGFR-TKIs, while all patients (n  = 17, 
100%) also received cytotoxic chemotherapy, including 15 
(88%) patients who received platinum-based doublet chemo-
therapy (Table 1).

In the combination therapy cohorts, three out of 12 (25%) 
patients were still receiving both treatments at the time of 
data cut-off (Fig. 1). Nine of the 12 (75%) patients discon-
tinued savolitinib, six (50%) due to an AE and three (25%) 
due to progressive disease; eight (67%) patients discontinued 
osimertinib, six (50%) due to progressive disease, one (8%) 
due to an AE, and one (8%) due to progression clinically 
reported as “other” (Fig. 1). Like the monotherapy cohort, 
the majority of patients had lung adenocarcinoma histol-
ogy (n = 12, 100%) and metastatic disease (n = 8, 67%) 
(Table 1). In the combination therapy cohorts, half (n = 6, 

50%) of patients received only one regimen of previous anti-
cancer treatment; all patients (n = 12, 100%) received first- 
and second-generation EGFR-TKIs as per eligibility criteria 
and seven (58%) patients received cytotoxic chemotherapy 
(Table 1).

3.2  Safety

The incidence and type of DLTs were recorded in each 
cohort for each dose of savolitinib (Fig. 2). In the mono-
therapy cohort, for patients receiving savolitinib 400 mg, no 
DLTs were reported but 3/9 evaluable patients (33%) receiv-
ing savolitinib 600 mg reported DLTs (one patient had grade 
3 alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) increased, one patient had grade 4 ALT and 

Fig. 1  Patient disposition. “Other” included progression of disease clinically. AE adverse event, PD progressive disease, PK pharmacokinetics
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Table 1  Baseline patient demographics and disease characteristics. (A) Monotherapy in patients with advanced solid malignancies; (B) combi-
nation therapy in patients with EGFRm advanced NSCLC

A

Characteristic Treatment

Savolitinib 400 mg
(n = 7)

Savolitinib 600 mg
(n = 10)

Savolitinib 
monotherapy 
total
(N = 17)

Age, years
 Median (range) 64.0 (59–72) 67.5 (55–76) 67.0 (55–76)

Sex, n (%)
 Male
 Female

4 (57)
3 (43)

4 (40)
6 (60)

8 (47)
9 (53)

WHO performance status, n (%)
 0
 1

4 (57)
3 (43)

3 (30)
7 (70)

7 (41)
10 (59)

Cancer type, n (%)
 Lung  adenocarcinomaa

 Lung squamous and/or squamous features
 Lung small cell carcinoma
 Malignant mesothelioma (epithelial type)
 Sigmoid colon cancer

5 (71)
1 (14)
0
1 (14)
0

7 (70)
1 (10)
1 (10)
0
1 (10)

12 (71)
2 (12)
1 (6)
1 (6)
1 (6)

Overall disease classification, n (%)
  Metastaticb

 Locally  advancedc

 Missing

4 (57)
2 (29)
1 (14)

8 (80)
2 (20)
0

12 (71)
4 (24)
1 (6)

Prior platinum-based chemotherapy, n (%) 6 (86) 9 (90) 15 (88)
Prior cytotoxic chemotherapy, n (%) 7 (100) 10 (100) 17 (100)
Prior first- and second-generation EGFR-TKIs, n (%)d 3 (43) 8 (80) 11 (65)
Prior lines of anti-cancer therapy, n (%)e

 1 0 1 (10) 1 (6)
 2 1 (14) 2 (20) 3 (18)
 3 2 (29) 2 (20) 4 (24)
 ≥4 4 (57) 5 (50) 9 (53)

B

Characteristic Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg plus 
osimertinib 80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

Age, years
 Median (range) 66.0 (58–75) 47.5 (46–49) 59.5 (44–76) 61.0 (44–76)

Sex, n (%)
 Male
 Female

3 (50)
3 (50)

0
2 (100)

4 (100)
0

7 (58)
5 (42)

WHO performance status, n (%)
 0
 1

3 (50)
3 (50)

1 (50)
1 (50)

3 (75)
1 (25)

7 (58)
5 (42)

Cancer type, n (%)
 Lung  adenocarcinomaa 6 (100) 2 (100) 4 (100) 12 (100)
 Lung squamous and/or squamous features 0 0 0 0
 Lung small cell carcinoma 0 0 0 0
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AST increased, and one patient had grade 4 drug-induced 
liver injury). In the combination cohort, for patients receiv-
ing savolitinib 400 mg, 1/6 (17%) reported DLTs (fatigue, 
nausea, and myalgia (all grade 2)). For the weight-based 
dosing cohort, 3/4 (75%) of the evaluable patients reported 
DLTs, all of whom were receiving the savolitinib 600 mg 
dose (grade 2 pyrexia, grade 3 skin reaction, and grade 3 
anaphylactic shock, in one patient each).

The median actual treatment durations of savolitinib in 
the monotherapy and combination cohorts were 1.4 months 
(range: 0.2–15.7 months) and 3.0 months (range: 0.4–20.3 
months), respectively, and for osimertinib in the combina-
tion cohort was 6.0 months (range: 0.8–20.3 months).

In the monotherapy cohorts, one (6%) patient experienced 
one dose reduction due to an AE during the first 28 days 
of treatment. During the rest of the study, one (6%) patient 
experienced a dose interruption and two (12%) patients 

experienced dose reductions, due to an AE in all cases. Dose 
re-escalations were not permitted in the protocol.

In the combination therapy cohorts for savolitinib dos-
ing, one (8%) patient experienced one dose reduction due 
to their own decision and three (25%) patients experienced 
one dose interruption, each due to AEs during the first 28 
days of treatment. During the rest of the study, two (17%) 
patients experienced one dose interruption each, and three 
(25%) patients experienced one dose reduction each due to 
AEs in all cases (one patient experienced both a dose reduc-
tion and a dose interruption). For osimertinib dosing, during 
the first 28 days of treatment, no patients experienced dose 
reductions and five (42%) patients experienced one (n = 4, 
33%) or two (n = 1, 8%) dose interruptions due to AEs. Dur-
ing the rest of the study, three (25%) patients experienced 
one dose interruption each due to AEs.

In the monotherapy cohorts, 16 (94%) patients reported 
at least one AE during the study (Table 2). The most 

Table 1  (continued)

B

Characteristic Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg plus 
osimertinib 80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

 Malignant mesothelioma
(epithelial type)

0 0 0 0

 Sigmoid colon cancer 0 0 0 0
Overall disease classification, n (%)
  Metastaticb 5 (83) 1 (50) 2 (50) 8 (67)
 Locally  advancedc 1 (17) 1 (50) 2 (50) 4 (33)

Prior platinum-based chemotherapy, n (%) 2 (33) 0 4 (100) 6 (50)
Prior cytotoxic chemotherapy, n (%) 3 (50) 0 4 (100) 7 (58)
Prior first- and second-generation EGFR-

TKIs, n (%)d
6 (100) 2 (100) 4 (100) 12 (100)

Prior lines of anti-cancer therapy, n (%)e

 1 3 (50) 2 (100) 1 (25) 6 (50)
 2 2 (33) 0 0 2 (17)
 3 0 0 2 (50) 2 (17)
 ≥4 1 (17) 0 1 (25) 2 (17)

EGFR-TKI epidermal growth factor receptor-tyrosine kinase inhibitor, EGFRm EGFR mutation positive, NSCLC non-small-cell lung cancer, 
WHO World Health Organization, SD standard deviation
a Includes unspecified, bronchiolo-alveolar, and papillary adenocarcinoma
b Patient could have any metastatic site of disease
c Patient could only have locally advanced sites of disease
d No patients in the study had previously received treatment with a third-generation EGFR-TKI
e All anti-cancer therapy, excluding adjuvant and neo-adjuvant except if they included EGFR-TKI
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common AEs, regardless of grade or cause, were nausea 
(n = 10, 59%) and vomiting (n = 7, 41%) (Table 3). Grade 
≥ 3 AEs were reported in seven (41%) patients, comprising 
ALT increase (n = 3, 18%), AST increase (n = 3, 18%), 
drug hypersensitivity (n = 1, 6%), drug-induced liver 
injury (n = 1, 6%), lung infection (n = 1, 6%), maculopapu-
lar rash (n = 1, 6%), neutrophil count decrease (n = 1, 6%), 
pyrexia (n = 1, 6%), and white blood cell count increase 
(n = 1, 6%) (Table 3). Serious AEs (SAEs) were reported 
in five (29%) patients (Table 4). Four (24%) patients expe-
rienced AEs leading to discontinuation of savolitinib, of 
which three (18%) of these patients had AEs that were con-
sidered possibly causally related to savolitinib and com-
prised drug hypersensitivity, drug-induced liver injury, 
and ALT and AST increase (AEs occurred once in one 
patient each). No patient in the monotherapy cohort died 
during the study as a result of an AE while one patient in 
the monotherapy cohort died of disease progression during 
the follow-up period (36 days after the dose of study treat-
ment), considered possibly causally related to the disease 
under investigation.

In the combination cohorts, all patients reported at least 
one AE during the study (Table 2). The most common AEs 
regardless of grade or cause were diarrhea (n = 6, 50%) and 

pyrexia (n = 5, 42%) (Table 3). Four (33%) patients reported 
grade ≥ 3 AEs, which were anaphylactic shock, dental car-
ies, bile duct stone, and skin reaction (all occurring once 
in one patient each) (Table 3). SAEs were reported in three 
(25%) patients (Table 4). Six (50%) patients experienced 
AEs leading to discontinuation of savolitinib in the combina-
tion therapy cohorts, all of which were considered possibly 
causally related to savolitinib, and were anaphylactic shock 
(n = 1, 8%), headache (n = 1, 8%), skin reaction (n = 1, 
8%), myalgia (n = 1, 8%), peripheral edema (n = 1, 8%), 
and pyrexia (n = 2, 17%); the event of myalgia also led to 
discontinuation of osimertinib. No patient in the combina-
tion cohort died during the study as a result of an AE.

3.3  Efficacy

None of the 17 patients with advanced solid tumors across 
the monotherapy cohorts had an objective response. Nine 
(53%) patients had stable disease (SD) ≥  6 weeks and 
eight (47%) patients had disease progression (Table 5). 
For the patients with EGFRm NSCLC receiving combina-
tion therapy, ORR was 42% (95% confidence interval [CI] 
15.2–72.3), with five of the 12 patients having a PR. Of the 

Fig. 2  Dose-limiting toxicities (DLTs) across doses in (a) mono-
therapy in patients with advanced solid malignancies and (b) com-
bination therapy in patients with epidermal growth factor receptor 

mutation positive advanced non-small cell lung cancer. ALT alanine 
aminotransferase, AST aspartate aminotransferase. *Not recovered/not 
resolved
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Table 2  Summary of adverse events (safety analysis set). (A) Monotherapy in patients with advanced solid malignancies; (B) combination ther-
apy in patients with EGFRm advanced NSCLC

AE adverse event, EGFRm epidermal growth factor receptor mutation positive, NSCLC non-small-cell lung cancer, SAE serious adverse event
a As assessed by investigator
b Including events with outcomes = death

A

AE, n (%) Treatment

Savolitinib 400 mg
(n = 7)

Savolitinib 600 mg
(n = 10)

Savolitinib monotherapy 
total
(N = 17)

Any AE
 Causally related to savolitinib  onlya

7 (100)
7 (100)

9 (90)
7 (70)

16 (94)
14 (82)

Any AE grade ≥3
 Causally related to savolitinib  onlya

3 (43)
2 (29)

4 (40)
4 (40)

7 (41)
6 (35)

Any  SAEb

 Causally related to savolitinib  onlya
2 (29)
1 (14)

3 (30)
3 (30)

5 (29)
4 (24)

Any AE leading to discontinuation of savolitinib 2 (29) 2 (20) 4 (24)
Any SAE leading to discontinuation of savolitinib 2 (29) 2 (20) 4 (24)
Any AE leading to savolitinib dose modification 1 (14) 4 (40) 5 (29)
Any SAE leading to savolitinib dose modification 0 1 (10) 1 (6)

B

AE, n (%) Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg plus 
osimertinib 80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

Any AE 6 (100) 2 (100) 4 (100) 12 (100)
 Causally related to savolitinib  onlya 4 (67) 1 (50) 2 (50) 7 (58)
 Causally related to osimertinib  onlya 5 (83) 0 4 (100) 9 (75)

Any AE grade ≥3 1 (17) 1 (50) 2 (50) 4 (33)
 Causally related to savolitinib  onlya 0 0 1 (25) 1 (8)
 Causally related to osimertinib  onlya 0 0 0 0

Any  SAEb 1 (17) 0 2 (50) 3 (25)
 Causally related to savolitinib  onlya 0 0 1 (25) 1 (8)
 Causally related to osimertinib  onlya 0 0 0 0

Any AE leading to discontinuation of study drug
 Savolitinib discontinuation 2 (33) 1 (50) 3 (75) 6 (50)
 Osimertinib discontinuation 1 (17) 0 0 1 (8)

Any SAE leading to discontinuation of study drug
 Savolitinib discontinuation 0 0 2 (50) 2 (17)
 Osimertinib discontinuation 0 0 0 0

Any AE leading to dose modification
 Savolitinib dose modification 5 (83) 1 (50) 1 (25) 7 (58)
 Osimertinib dose modification 4 (67) 1 (50) 2 (50) 7 (58)

Any SAE leading to dose modification
 Savolitinib dose modification 1 (17) 0 1 (25) 2 (17)
 Osimertinib dose modification 1 (17) 0 2 (50) 3 (25)
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Table 3  Most common all grade adverse events reported in at least 25% of patients, independent of causality (safety analysis set). (A) Mono-
therapy in patients with advanced solid malignancies; (B) combination therapy in patients with EGFRm advanced NSCLC

A

AE, n (%) Treatment

Savolitinib 400 mg
(n = 7)

Savolitinib 600 mg
(n = 10)

Savolitinib monotherapy total
(N = 17)

All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3

Patients with any AE 7 (100) 3 (43) 9 (90) 4 (40) 16 (94) 7 (41)
ALT increased 2 (29) 0 3 (30) 3 (30) 5 (29) 3 (18)
AST increased 2 (29) 0 3 (30) 3 (30) 5 (29) 3 (18)
Diarrhea 2 (29) 0 2 (20) 0 4 (24) 0
Dizziness 0 0 1 (10) 0 1 (6) 0
Dry skin 1 (14) 0 0 0 1 (6) 0
Fatigue 2 (29) 0 1 (10) 0 3 (18) 0
Headache 0 0 1 (10) 0 1 (6) 0
Malaise 3 (43) 0 2 (20) 0 5 (29) 0
Myalgia 0 0 0 0 0 0
Nasopharyngitis 1 (14) 0 1 (10) 0 2 (12) 0
Nausea 4 (57) 0 6 (60) 0 10 (59) 0
Paronychia 0 0 1 (10) 0 1 (6) 0
Peripheral edema 1 (14) 0 2 (20) 0 3 (18) 0
Platelet count decrease 2 (29) 0 3 (30) 0 5 (29) 0
Pruritus 1 (14) 0 0 0 1 (6) 0
Pyrexia 2 (29) 0 3 (30) 1 (10) 5 (29) 1 (6)
Rash 0 0 1 (10) 0 1 (6) 0
Rash maculopapular 1 (14) 0 1 (10) 1 (10) 2 (12) 1 (6)
Stomatitis 0 0 2 (20) 0 2 (12) 0
Vomiting 1 (14) 0 6 (60) 0 7 (41) 0

B

AE, n (%) Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg plus 
osimertinib 80 mg
(n = 4)

Savolitinib plus  
osimertinib total
(N = 12)

All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3

Patients with any AE 6 (100) 1 (17) 2 (100) 1 (50) 4 (100) 2 (50) 12 (100) 4 (33)
ALT increased 0 0 0 0 1 (25) 0 1 (8) 0
AST increased 0 0 1 (50) 0 0 0 1 (8) 0
Diarrhea 4 (67) 0 1 (50) 0 1 (25) 0 6 (50) 0
Dizziness 2 (33) 0 0 0 1 (25) 0 3 (25) 0
Dry skin 4 (67) 0 0 0 0 0 4 (33) 0
Fatigue 3 (50) 0 0 0 1 (25) 0 4 (33) 0
Headache 0 0 1 (50) 0 2 (50) 0 3 (25) 0
Malaise 0 0 0 0 1 (25) 0 1 (8) 0
Myalgia 1 (17) 0 1 (50) 0 1 (25) 0 3 (25) 0
Nasopharyngitis 3 (50) 0 0 0 1 (25) 0 4 (33) 0
Nausea 3 (50) 0 0 0 1 (25) 0 4 (33) 0
Paronychia 2 (33) 0 0 0 2 (50) 0 4 (33) 0



349Savolitinib ± Osimertinib in Japanese Patients with NSCLC: Ph1b TATTON Part C

AE adverse event, ALT alanine aminotransferase, AST aspartate aminotransferase, EGFRm epidermal growth factor receptor mutation positive, 
NSCLC non-small-cell lung cancer

Table 3  (continued)

B

AE, n (%) Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg plus 
osimertinib 80 mg
(n = 4)

Savolitinib plus  
osimertinib total
(N = 12)

All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3 All grades Grade ≥3

Peripheral edema 3 (50) 0 1 (50) 0 0 0 4 (33) 0
Platelet count decrease 0 0 0 0 2 (50) 0 2 (17) 0
Pruritus 1 (17) 0 1 (50) 0 1 (25) 0 3 (25) 0
Pyrexia 2 (33) 0 0 0 3 (75) 0 5 (42) 0
Rash 1 (17) 0 1 (50) 0 1 (25) 0 3 (25) 0
Rash maculopapular 1 (17) 0 1 (50) 0 1 (25) 0 3 (25) 0
Stomatitis 2 (33) 0 0 0 2 (50) 0 4 (33) 0
Vomiting 1 (17) 0 1 (50) 0 0 0 2 (17) 0

Table 4  Serious adverse events (safety analysis set)

Data are number of patients (%)
ALT alanine aminotransferase, AST aspartate aminotransferase, EGFRm epidermal growth factor receptor mutation positive, NSCLC non-small 
cell lung cancer, SAE serious adverse event
a Related to potential Hy’s Law cases

Monotherapy in patients with advanced solid 
malignancies

Combination therapy in patients with EGFRm advanced NSCLC

Weight-based dosing cohort

Savolitinib 400 
mg
(n = 7)

Savolitinib 600 
mg
(n = 10)

Savolitinib 
monotherapy 
total
(N = 17)

Savolitinib 400 
mg plus osimer-
tinib 80 mg
(n = 6)

Savolitinib 300 
mg plus osimer-
tinib 80 mg
(n = 2)

Savolitinib 600 
mg plus osimer-
tinib 80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

Patients with 
any SAE

2 (29) 3 (30) 5 (29) 1 (17) 0 2 (50) 3 (25)

ALT increased 0 2 (20) 2 (12) 0 0 0 0
Anaphylactic 

shock
0 0 0 0 0 1 (25) 1 (8)

AST increased 0 2 (20) 2 (12) 0 0 0 0
Bile duct stone 0 0 0 1 (17) 0 0 1 (8)
Dizziness 0 0 0 1 (17) 0 0 1 (8)
Drug hypersen-

sitivity
1 (14) 0 1 (6) 0 0 0 0

Drug-induced 
liver  injurya

0 1 (10) 1 (6) 0 0 0 0

Lung infection 1 (14) 0 1 (6) 0 0 0 0
Pyrexia 0 0 0 0 0 1 (25) 1 (8)
Skin reaction 0 0 0 0 0 1 (25) 1 (8)
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seven non-responders, six patients had SD ≥ 6 weeks and 
one patient was “not evaluable” (Table 5).

In the combination therapy cohorts, the median DoR was 
3.1 months (95% CI 2.7–not reached); of the five patients 
with a PR, 3 (60%) were still in response after 3 months and 
two (40%) were still in response after 12 months; the matu-
rity of the response data was 60% (Table 5). Median PFS 
(across doses) in the monotherapy (94% maturity) and com-
bination therapy (50% maturity) cohorts were 2.6 months 
(95% CI 1.4–3.2) and 5.5 months (95% CI 3.9–not reached), 
respectively (Table 5). Best percent change from baseline in 
target lesion size for both cohorts is shown in Fig. 3.

3.4  Pharmacokinetics

Savolitinib was rapidly absorbed and eliminated with a 
mean half-life of 3.30–4.93 h with no accumulation fol-
lowing multiple dosing and similar PK parameters follow-
ing monotherapy and combination with osimertinib (OSM 
– Results, Table S1). Following osimertinib 80 mg qd dos-
ing, osimertinib PK parameters were consistent regardless 
of the savolitinib combination dose, with 1.26- to 7.59-fold 
accumulation at steady state (OSM, Table S1).

4  Discussion

MET amplification is a common mechanism of acquired resist-
ance in EGFRm tumors treated with EGFR-TKIs [6, 28–31]. 
The purpose of Part C of the TATTON study was to investigate 
the safety and tolerability of savolitinib as a monotherapy and 
in combination with osimertinib in Japanese patients. These 
preliminary data demonstrate an acceptable safety profile for 
savolitinib alone and in combination with osimertinib in Japa-
nese patients with advanced EGFRm NSCLC.

As a third of patients in the monotherapy cohort receiving 
600 mg savolitinib as a single daily dose reported a DLT, 
compared with none reported at 400 mg, it was determined 
that 600 mg qd was not tolerable in this Japanese patient 
population. Similarly, for the combination study, 600 mg qd 

was received due to weight-based dosing and was deemed 
not tolerable, as 75% of evaluable patients reported DLTs. 
Thus, in this study, savolitinib at once-daily doses up to 400 
mg, administered as monotherapy in Japanese patients with 
advanced solid tumors and in combination with osimertinib 
80 mg in Japanese patients with EGFRm NSCLC, dem-
onstrated an acceptable safety profile. This was therefore 
determined to be the maximum tolerated dose (MTD) for 
combination treatment. Overall, safety outcomes were in line 
with data from the global cohorts in TATTON Parts A, B, 
and D, wherein the most frequent AEs in this study, such as 
diarrhea and nausea, were also the most common AEs in the 
savolitinib/osimertinib arms in those studies. Also, as in the 
prior TATTON parts, tolerability of the combination therapy 
was improved with the lower savolitinib dose [24, 25]. In 
addition, the safety profile of the monotherapy cohort aligns 
with that seen in the phase I study, in which patients with 
advanced solid tumors received savolitinib [22].

With regard to the anti-cancer efficacy of savolitinib, 
no responses were observed in the monotherapy cohort, as 
might be expected from historical data for a targeted agent 
in an unselected advanced solid tumor treatment-refractory 
phase I patient population [22]. For combination therapy, 
our preliminary data suggest anti-tumor activity in this 
more selected Japanese population with advanced EGFRm 
NSCLC, in line with data from the prior TATTON cohorts, 
Parts A, B, and D, in which efficacy was comparable when 
osimertinib was combined with 300 mg qd or 600 mg qd of 
savolitinib [24, 25]. However, it should be noted that, per 
protocol, the patients were unselected for MET or T790M 
status. In addition, the PK data showed that exposure of 
savolitinib in combination was broadly similar to mono-
therapy data with no apparent PK interaction in Japanese 
patients. This is consistent with the conclusions from TAT-
TON Part A in non-Japanese patients, where the PK param-
eters of savolitinib and osimertinib in combination were 
within the ranges observed for their respective monotherapy 
treatment [24]. In general, no substantial differences in the 
steady-state PK parameters for savolitinib and osimertinib 
were observed in Japanese patients from TATTON Part C 
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Table 5  Summary of efficacy analysis (safety analysis set). (A) Monotherapy in patients with advanced solid malignancies; (B) Combination 
therapy in patients with EGFRm advanced NSCLC

A

Treatment

Savolitinib 400 mg
(n = 7)

Savolitinib 600 mg
(n = 10)

Savolitinib monotherapy 
total
(N = 17)

Best overall response
Confirmed responders, n (%)
  95% CI
  CR
  PR

0
0.0–41.0
0
0

0
0.0–30.9
0
0

0
0.0–19.5
0
0

Non-responders, n (%)
  SD ≥ 6 weeks
   Unconfirmed CR/PR
   SD
  PD
  NE

7 (100)
3 (43)
0
3 (43)
4 (57)
0

10 (100)
6 (60)
0
6 (60)
4 (40)
0

17 (100)
9 (53)
0
9 (53)
8 (47)
0

Progression event, n (%) 7 (100) 9 (90) 16 (94)
PFS
Median PFS, months (95% CI) 1.4 (1.2–7.5) 2.6 (0.3–5.4) 2.6 (1.4–3.2)
Median duration of follow-up in censored patients, 

months (range)
– 1.2 (1.2–1.2) 1.2 (1.2–1.2)

PFS (95% CI) at
 6 months
 12 months

28.6 (4.1–61.2)
14.3 (0.7–46.5)

0.0 (NR–NR)
0.0 (NR–NR)

12.7 (2.1–33.1)
6.3 (0.4–25.0)

B

Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg 
plus osimertinib 
80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

Best overall response
Confirmed responders, n (%)
  95% CI
  CR
  PR

2 (33)
4.3–77.7
0
2 (33)

1 (50)
1.3–98.7
0
1 (50)

2 (50)
6.8–93.2
0
2 (50)

5 (42)
15.2–72.3
0
5 (42)

Non-responders, n (%)
  SD ≥ 6 weeks
   Unconfirmed CR/PR
   SD
  PD
  NE

4 (67)
3 (50)
0
3 (50)
0
1 (17)

1 (50)
1 (50)
0
1 (50)
0
0

2 (50)
2 (50)
0
2 (50)
0
0

7 (58)
6 (50)
0
6 (50)
0
1 (8)

Number of responders who subsequently pro-
gressed or died (%)

1/2 (50) 1/1 (100) 1/2 (50) 3/5 (60)

DoR in patients with objective response
Number of responders (%) remaining in response 

at
 3 months
 6 months
 9 months
 12 months

2/2 (100)
1/2 (50)
1/2 (50)
1/2 (50)

0/1
0/1
0/1
0/1

1/2 (50)
1/2 (50)
1/2 (50)
NR

3/5 (60)
2/5 (40)
2/5 (40)
2/5 (40)

Progression event, n (%) 2 (33) 2 (100) 2 (50) 6 (50)



352 K. Yoh et al.

compared with non-Japanese patients in TATTON Part A 
[24]. Planchard et al. have similarly found no relevant dif-
ferences in osimertinib steady-state AUC between Japanese 
and non-Japanese patients with NSCLC in a previous phase 
1b study [32].

This study has several limitations that should be consid-
ered. Firstly, only 29 patients were assessed, making it dif-
ficult to extrapolate the data to a broader population. Fur-
thermore, as per protocol, these patients had no MET-status 
data, so activity towards MET-amplified/overexpressed 
NSCLC cannot be concluded. Finally, patients who had no 
EGFR T790M status data at disease progression following 
EGFR-TKI therapy did not previously receive osimertinib 
in the EGFRm NSCLC cohort. This potentially makes the 
interpretation of the efficacy data difficult, as it cannot be 

conclusively stated that the treatment effect comes from the 
combination of osimertinib and savolitinib, and not just osi-
mertinib alone.

In conclusion, these preliminary data demonstrate an 
acceptable safety profile for savolitinib (up to 400 mg as a 
single daily dose)/osimertinib combination therapy, indicat-
ing that it may be a potential treatment option for Japanese 
patients with EGFRm NSCLC whose disease had progressed 
on a prior EGFR-TKI. The combination savolitinib 300 mg 
plus osimertinib 80 mg is being investigated in the global 
phase II SAVANNAH trial (NCT03778229) in patients with 
EGFRm, MET-amplified/overexpressed advanced NSCLC 
following prior osimertinib [25, 33, 34], as well as in the 
ORCHARD (NCT03944772) phase II biomarker-directed, 
platform study [35].

Table 5  (continued)

B

Treatment

Weight-based dosing cohort

Savolitinib 400 mg plus 
osimertinib 80 mg
(n = 6)

Savolitinib 300 mg plus 
osimertinib 80 mg
(n = 2)

Savolitinib 600 mg 
plus osimertinib 
80 mg
(n = 4)

Savolitinib plus 
osimertinib total
(N = 12)

PFS
Median PFS, months (95% CI) NR (4.4–NR) 3.1 (2.1–4.1) NR (3.9–NR) 5.5 (3.9–NR)
Median duration of follow-up in censored 

patients, months (range)
15.7 (5.5–20.0) – 11.9 (11.0–12.7) 13.8 (5.5–20.0)

PFS (95% CI) at
 6 months
 12 months

62.5 (14.2–89.3)
62.5 (14.2–89.3)

0.0 (NR–NR)
0.0 (NR–NR)

50.0 (5.8–84.5)
50.0 (5.8–84.5)

48.6 (19.2–73.0)
48.6 (19.2–73.0)

CI confidence interval, CR complete response, DoR duration of response, EGFRm epidermal growth factor receptor mutation positive, NE not 
evaluable, NR not reached, NSCLC non-small-cell lung cancer, PD progressive disease, PFS progression-free survival, PR partial response, SD 
stable disease
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