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Abstract
Background: In this open-label, Phase 1 study, we explore the safety and ef-
ficacy of E7389-LF (liposomal formulation of eribulin) in Japanese patients with 
advanced solid tumors.
Methods: This open-label, Phase 1 study enrolled Japanese adult patients to 
receive E7389-LF for the treatment of advanced solid tumors. Treatment with 
E7389-LF 2.0 mg/m2 every 3 weeks (previously determined maximum tolerated 
dose) was tested for the treatment of adenoid cystic carcinoma, gastric cancer, 
esophageal cancer, or small lung cell cancer in the expansion part of this study. 
Secondary endpoints included safety, objective response rate, best overall re-
sponse, and progression-free survival.
Results: As of October 16, 2020, 43 patients were enrolled (adenoid cystic car-
cinoma, n  =  12; gastric cancer, n  =  10; esophageal cancer, n  =  11; small cell 
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1   |   BACKGROUND

Eribulin is a halichondrin-class microtubule dynamics 
inhibitor approved (as eribulin mesylate) for patients 
with inoperable or recurrent breast cancer or soft tissue 
sarcoma in Japan.1 Moreover, eribulin is approved for the 
treatment of patients with locally advanced or metastatic 
breast cancer after ≥1 prior lines of chemotherapy in the 
European Union2,3 and after ≥2 prior lines of chemother-
apy in the United States3,4 (prior treatments should in-
clude a taxane and an anthracycline).

The liposomal formulation of eribulin, E7389-LF, was 
created to improve drug delivery into tumors.5 Although 
liposomal drugs are thought to have mechanistic advan-
tages such as reducing drug exposure to healthy tissues 
and aiding transportation,6 the liposome element itself 
may carry risks for hypersensitivity and infusion reac-
tions.7 Previously, a multistep infusion process was used 
to reduce the risk of hypersensitivity to E7389-LF in a 
first-in-human study8 and in the dose-escalation part of 
a Phase 1 study in Japan (Study 114)9; however, the com-
plexity of such a process may be seen as inconvenient to 
patients and medical staff. Furthermore, a risk of neutro-
penia and febrile neutropenia was previously reported in 
these studies.8,9 Concomitant colony-stimulating factors 
(CSFs) may help mitigate this risk, and are recommended 
by the American Society of Clinical Oncology practice 
guidelines for patients with a considerable risk of febrile 
neutropenia (≥20%).10 Particularly, pegylated granulocyte 
CSF (peg-GCSF) has previously been shown to decrease 
the incidence of neutropenia and febrile neutropenia in 
patients receiving chemotherapy for the treatment of solid 

tumors.11–13 The extended half-life of peg-GCSF also pres-
ents the advantage of convenience over non-peg-GCSF, 
which must be administered daily.13

The dose-escalation part of Study 114, a Phase 1 study 
of E7389-LF, determined the recommended dosing regi-
men of E7389-LF to be 2.0 mg/m2 administered once every 
3 weeks.9 Here, we report results from a dose-expansion 
part of this study, which aimed to further evaluate the 
safety and efficacy of this E7389-LF dosing regimen in 
patients with advanced adenoid cystic carcinoma, gastric 
cancer, esophageal cancer, and small cell lung cancer, as 
well as evaluating the impact of reducing the number 
of infusion steps and premedication on hypersensitivity. 
Additionally, we aimed to determine the effect of preven-
tative peg-GCSF on the incidence of neutropenia and fe-
brile neutropenia.

2   |   METHODS

Study 114 (Clini​calTr​ials.gov: NCT03207672) was an 
open-label, Phase 1 study conducted at several Japanese 
clinical sites to evaluate the liposomal formulation of 
E7389-LF in patients for the treatment of advanced, non-
resectable, or recurrent solid tumors for which no alterna-
tive standard therapy or no effective therapy exists. The 
dose-expansion portion of this study aims to evaluate the 
safety and efficacy of E7389-LF 2.0 mg/m2 every 3 weeks, 
which was determined as the maximum tolerated dose in 
the dose-escalation part.9 This expansion part included 
cohorts of patients with nonresectable breast cancer, ad-
enoid cystic carcinoma, gastric cancer, esophageal cancer, 

lung cancer, n = 10). Thirty-three patients experienced a Grade ≥3 treatment-
related treatment-emergent adverse event, most commonly neutropenia (53.5%). 
Additionally, the incidence of hypersensitivity did not appear to change with a 
reduced number of infusion steps (2 vs. 4) and patients who were administered 
prophylactic pegylated granulocyte-colony stimulating factor had a noticeably 
lower incidence of Grade 3–4 neutropenia (although this did not have a proper 
control). The overall objective response rate was 11.6% (95% confidence interval: 
3.9–25.1), corresponding to two partial responses in patients with adenoid cystic 
carcinoma, two partial responses in gastric cancer, and one partial response in 
esophageal cancer. Median progression-free survival was longer in the adenoid 
cystic carcinoma population (16.6 months) than in others.
Conclusions: E7389-LF 2.0 mg/m2 every 3 weeks was well tolerated for the treat-
ment of several different tumor types, and larger studies in these populations are 
warranted.

K E Y W O R D S
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and small cell lung cancer—of which the latter 4 cohorts 
are reported here.

Patients in the adenoid cystic carcinoma cohort were 
premedicated on cycle 1 day 1 (C1D1) with a steroid and 
an antihistamine;  similar to previous studies,8,9 infusion 
of E7389-LF then followed a 4-step process (infusion rate: 
0.005 mg/min, 0.01 mg/min, and 0.02 mg/min for ≥10 min 
each, and then ≤0.2 mg/min). In gastric cancer, esophageal 
cancer, or small cell lung cancer cohorts, E7389-LF was in-
fused via a 2-step process (infusion rate: 0.01 mg/min for 
≥10 min, then 0.1 mg/min). For these 3 cohorts, premed-
ication instituted on C1D1 included steroids and antihis-
tamines for the first 10 patients, antihistamines without 
steroids for the next 10 patients, and no premedication for 
any subsequently enrolled patients (Figure S1). Patients 
were also allowed to receive prophylactic or therapeutic peg-
GCSF, if indicated, based on investigator's choice; non-peg-
GCSF was allowed as an option to treat febrile neutropenia.

2.1  |  Patients

All patients were Japanese and were required to be 
≥20 years of age at the time of informed consent. Patients 
with adenoid cystic carcinoma were required to have non-
resectable cancer with confirmed diagnosis and ≥1 prior 
chemotherapy regimen (unless contraindicated). In the 
three other cohorts described herein (i.e., gastric cancer, 
esophageal cancer, and small cell lung cancer) eligible 
patients were required to have nonresectable cancer with 
confirmed diagnosis and ≥2 prior chemotherapy regimens 
(unless contraindicated); patients with esophageal cancer 
were enrolled with ≥1 prior chemotherapy regimen if they 
received a combination regimen including a platinum-
based therapy and a taxane. Patients in all four cohorts 
were required to have an Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 0–1; ≥1 lesion 
measurable by RECIST version 1.1; and adequate organ 
function. Additionally, patients who had had prior anti-
cancer regimens were required to have an adequate wash-
out period before study drug administration (≥3  weeks 
for chemotherapy, hormonal therapy, and radiotherapy; 
≥4 weeks for antibody therapy or investigational drug/de-
vice; ≥2 weeks for blood/platelet transfusion or any GCSF), 
and adverse events due to previous anticancer therapy 
should have returned to either Grade 0 or 1 severity, except 
for alopecia and Grade 2 peripheral neuropathy.

Key exclusion criteria included cardiac conditions such 
as a New York Heart Association heart failure class II or 
above; unstable ischemic heart disease (myocardial in-
farction within 6 months prior to starting study drug, or 
angina requiring use of nitrates more than once weekly, 
or prolongation of corrected QT interval to >480  ms); 

any hypersensitivity reaction to a liposomal formulation 
agent; or previous treatment with eribulin.

2.2  |  Outcomes

The primary endpoint of Study 114 was to determine the 
maximum tolerated dose of E7389-LF (determined previ-
ously9). Secondary endpoints included safety assessments, 
objective response rate defined by best overall response, 
and progression-free survival. Exploratory endpoints in-
cluded disease control rate and clinical benefit rate de-
fined by best overall response.

2.3  |  Statistical methods

A sample size of 10 patients per cohort was planned for 
the adenoid cystic carcinoma, gastric cancer, esopha-
geal cancer, and small cell lung cancer tumor types. All 
adverse events were graded via Common Terminology 
Criteria for Adverse Events v4.03 and listed by Medical 
Dictionary for Regulatory Activities preferred term. All 
efficacy and safety analyses were performed on all pa-
tients who received ≥1 dose of the study drug. Incidences 
of Grade  ≥3 neutropenia and febrile neutropenia were 
assessed by baseline neutrophil count, using a cutoff of 
3000 neutrophils/mm3 at baseline—the value at which 
differences were seen in the incidences of Grade 3–4 fe-
brile neutropenia and neutropenia. Tumor assessments 
were performed every 6 weeks by the investigator based 
on RECIST version 1.1. The best overall response was 
summarized and objective response rate (defined as the 
proportion of patients with a complete response or partial 
response), disease-control rate (defined as the proportion 
of patients with a complete response, partial response, or 
stable disease ≥5 weeks after C1D1), and clinical benefit 
rate (defined as the proportion of patients with a complete 
response, partial response, or stable disease lasting for 
≥23 weeks) will be reported with 95% confidence interval 
(CI) by cohort. Median progression-free survival will be 
provided with 95% CI. Statistical analyses were performed 
using SAS software (version 9.2 or later).

3   |   RESULTS

3.1  |  Patients

As of October 16, 2020, 43 patients had been enrolled and 
treated (adenoid cystic carcinoma, n = 12; gastric cancer, 
n = 10; esophageal cancer, n = 11 [all had squamous cell 
carcinoma]; small cell lung cancer, n = 10; Table 1). More 
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T A B L E  1   Baseline patient demographics

Characteristic

Cohort

Overall N = 43ACC n = 12 GC n = 10 EGCa n = 11 SCLC n = 10

Median age, years (range) 55.5 (48–68) 61.5 (46–77) 60.0 (47–77) 66.0 (48–75) 60.0 (46–77)
Sex, n (%)

Male 5 (41.7) 7 (70.0) 9 (81.8) 7 (70.0) 28 (65.1)
Female 7 (58.3) 3 (30.0) 2 (18.2) 3 (30.0) 15 (34.9)

ECOG PS, n (%)
0 11 (91.7) 6 (60.0) 8 (72.7) 4 (40.0) 29 (67.4)
1 1 (8.3) 4 (40.0) 3 (27.3) 6 (60.0) 14 (32.6)

Site of primary lesion for solid tumor, n (%)
Bronchus 0 0 0 2 (20.0) 2 (4.7)
Esophagus 0 0 11 (100) 0 11 (25.6)
Floor of mouth 2 (16.7) 0 0 0 2 (4.7)
Gastric 0 8 (80.0) 0 0 8 (18.6)
Gastro-esophageal junction 0 2 (20.0) 0 0 2 (4.7)
Gums 2 (16.7) 0 0 0 2 (4.7)
Lung 0 0 0 8 (80.0) 8 (18.6)
Thymus gland 1 (8.3) 0 0 0 1 (2.3)
Tongue 2 (16.7) 0 0 0 2 (4.7)
Other 5 (41.7) 0 0 0 5 (11.6)

Median number of prior anticancer 
regimens, n (range)

1 (1–6) 5 (2–6) 3 (2–6) 3 (2–4) 3 (1–6)

Patients who received prior anticancer 
therapiesb, n (%)

12 (100) 10 (100) 11 (100) 10 (100) 43 (100)

Targeted therapies
Cetuximab 3 (25.0) 0 0 0 3 (7.0)
Ramucirumab 0 10 (100) 0 0 10 (23.3)
Trastuzumab 0 3 (30.0) 0 0 3 (7.0)

Immune checkpoint inhibitors
Durvalumab 0 0 0 2 (20.0) 2 (4.7)
Nivolumab 2 (16.7) 9 (90.0) 1 (9.1) 0 12 (27.9)
Pembrolizumab 0 0 0 2 (20.0) 2 (4.7)

Chemotherapies
Amrubicin 0 0 0 9 (90.0) 9 (20.9)
Capecitabine 0 2 (20.0) 0 0 2 (4.7)
Carboplatin 5 (41.7) 0 1 (9.1) 6 (60.0) 12 (27.9)
Cisplatin 3 (25.0) 3 (30.0) 10 (90.9) 7 (70.0) 23 (53.0)
Docetaxel 0 2 (20.0) 5 (45.5) 0 7 (16.3)
Etoposide 0 0 0 10 (100) 10 (23.3)
Fluorouracil 2 (16.7) 1 (10.0) 11 (100) 0 14 (32.6)
Gimeracil, oteracil, tegafur 5 (41.7) 10 (100) 3 (27.3) 0 18 (41.9)
Irinotecan 0 5 (50.0) 0 4 (40.0) 9 (20.9)
Oxaliplatin 0 6 (60.0) 0 0 6 (14.0)
Paclitaxel 6 (50.0) 10 (100) 9 (81.8) 0 25 (58.1)

Other
Investigational drug 1 (8.3) 3 (30.0) 2 (18.2) 0 6 (14.0)

Abbreviations: ACC, adenoid cystic carcinoma; ECOG PS, Eastern Cooperative Oncology Group performance status; EGC, esophageal cancer; GC, gastric 
cancer; SCLC, small cell lung cancer.
aAll patients with EGC had squamous cell carcinoma; btherapies are listed if they were received in ≥20% of any cohort.
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than 10 patients were enrolled in the cohorts mentioned 
above for operational reasons—the three additional pa-
tients were enrolled as they had signed informed consent 
forms while enrollment was ending. Analyses were con-
ducted prior to database lock. Overall, the median pa-
tient age was 60.0 years (range 46–77) and most patients 
(67.4%) had an ECOG PS of 0. The median number of 
prior anticancer therapy regimens was 3 (range 1–6). By 
the data cutoff date, 33 patients (76.7%) completed treat-
ment and 3 (7%) had treatment ongoing. Seven patients 
(16.3%) discontinued treatment, of whom two discontin-
ued due to adverse events and five discontinued due to 
patient choice.

3.2  |  Safety

In the overall patient population, all 43 patients expe-
rienced treatment-related treatment-emergent adverse 
events (TEAEs) and 33 patients (76.7%) experienced 
at least one treatment-related TEAE of Grade  ≥3 se-
verity (Table S1). Overall, nine patients (20.9%) had at 
least one treatment-related serious TEAE. Twenty-two 
patients (51.2%) had treatment-related TEAEs lead-
ing to dose reduction (most commonly neutropenia); 
two patients (4.7%) discontinued treatment due to 
treatment-related TEAEs (Grade 3 pneumonia not due 
to interstitial lung disease, n = 1; Grade 3 hypersensi-
tivity reaction, n  =  1). The most common Grade 3–5 
treatment-related TEAEs were neutropenia (53.5%), 
leukopenia (34.9%), and febrile neutropenia (11.6%) 
(Table 2). One death occurred due to a TEAE (general 
physical health deterioration) in the small cell lung 
cancer cohort; however, it was considered not related 
to treatment.

Five patients (11.6%) experienced hypersensitiv-
ity reactions in cycle 1 and this occurred in both the 
2-step and 4-step infusion arms, but there were no 
occurrences of Grade  ≥3 severity (Table  3). Of note, 
there were no marked differences in the incidences of 
Grade 1 or 2 hypersensitivity reactions across the 4 co-
horts, which varied in infusion rates and number of 
premedications.

In Cycle 1, rates of Grade 3–4 neutropenia and febrile 
neutropenia were lower in patients who received prophy-
lactic peg-GCSF (Table 4) and were similarly reduced re-
gardless of sex. Depending on baseline neutrophil counts 
(≥3000 cells/mm3 vs. <3000 cells/mm3), Grade 3–4 neu-
tropenia occurred in 70.0% versus 100%, respectively, of 
patients who did not receive prophylactic peg-GCSF ther-
apy compared with 5.6% versus 22.2%, respectively, of pa-
tients who did (Table S2).

3.3  |  Efficacy

The objective response rate among all patients was 11.6% 
(95% CI: 3.9–25.1; Table 5), corresponding with 5 patients 
who achieved a partial response (adenoid cystic carci-
noma, n  =  2; gastric cancer, n  =  2; esophageal cancer, 
n = 1). Additionally, 26 patients experienced stable disease 
(adenoid cystic carcinoma, n  =  9; gastric cancer, n  =  6; 

T A B L E  2   Treatment-related TEAEs in ≥10% of all patients

Treatment-related 
TEAEs, n (%)

Overall population (N = 43); 
severity of event

Any gradea Grade 3 Grade 4

Hematologic events

Leukopenia 24 (55.8) 12 (27.9) 3 (7.0)

Neutropenia 24 (55.8) 7 (16.3) 16 (37.2)

Thrombocytopenia 23 (53.5) 0 0

Anemia 7 (16.3) 2 (4.7) 0

Febrile neutropenia 5 (11.6) 5 (11.6) 0

Nonhematologic events

Aspartate 
aminotransferase 
increased

22 (51.2) 2 (4.7) 0

Decreased appetite 20 (46.5) 1 (2.3) 0

Stomatitis 19 (44.2) 0 0

Alanine 
aminotransferase 
increased

16 (37.2) 3 (7.0) 0

Alopecia 16 (37.2) 0 0

Nausea 14 (32.6) 1 (2.3) 0

Peripheral sensory 
neuropathy

13 (30.2) 0 0

Fatigue 12 (27.9) 0 0

Pyrexia 11 (25.6) 0 0

Gamma-glutamyl 
transferase 
increased

10 (23.3) 2 (4.7) 0

Rash, 
maculopapular

9 (20.9) 1 (2.3) 0

Blood alkaline 
phosphatase 
increased

7 (16.3) 0 0

Drug 
hypersensitivity

6 (14.0) 1 (2.3) 0

Dysgeusia 6 (14.0) 0 0

Malaise 6 (14.0) 0 0

Rash 6 (14.0) 0 0

Constipation 5 (11.6) 0 0

TEAE, treatment-emergent adverse event.
aNo Grade 5 treatment-related TEAEs occurred.
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esophageal cancer, n = 5; small cell lung cancer, n = 6), 
resulting in disease-control rates per cohort as follows: 
adenoid cystic carcinoma, 91.7%; gastric cancer, 80.0%; es-
ophageal cancer, 54.5%; and small cell lung cancer, 60.0%. 
The median progression-free survival was 16.6 months in 
the adenoid cystic carcinoma cohort compared with 3.5, 
2.8, and 2.4 months in the gastric cancer, esophageal can-
cer, and small cell lung cancer cohorts, respectively. The 
percentage changes in the sums of diameters of target le-
sions over time, per cohort, are shown in Figure 1, and the 
maximum percentage changes from baseline in the sums 
of diameters of target lesions for all cohorts are shown in 
Figure S2.

4   |   DISCUSSION

In this Phase 1 study-expansion part, E7389-LF 2.0  mg/
m2 given every 3 weeks had a tolerable and manageable 
safety profile in patients who had been pretreated for ad-
enoid cystic carcinoma, gastric cancer, esophageal cancer, 
or small cell lung cancer.

The treatment-related TEAEs observed in this ex-
pansion part were similar to the TEAEs of any cause in 
the dose-escalation part of this study,9 acknowledging 
limitations in comparing groups with different causal-
ity. Patients who received prophylactic treatment with 
peg-GCSF appeared to experience lower rates of Grade 

T A B L E  3   Adverse events of special interest during cycle 1

Characteristic ACC Cohort GC, EGC, and SCLC Cohortsa

Infusion process 4 stepb 2 stepc 2 stepc 2 stepc

Premedication Steroid + antihistamine Steroid + 
antihistamine

Antihistamine None

n 12 11 10 10

Patients with any hypersensitivity reaction, 
n (%)

1 (8.3) 0 2 (20.0) 2 (20.0)

Grade 1 1 (8.3) 0 1 (10.0) 0

Grade 2 0 0 1 (10.0) 2 (20.0)

Grade 3 0 0 0 0

Grade 4 0 0 0 0

Abbreviations: ACC, adenoid cystic carcinoma; EGC, esophageal carcinoma; GC, gastric carcinoma; SCLC, small cell lung cancer.
aThe first 10 patients enrolled in the GC, EGC, and SCLC cohorts were to receive steroid + antihistamine premedication; the next 10 patients enrolled were to 
receive only antihistamine premedication; the remaining patients enrolled were not to receive any premedication, regardless of tumor type.
bThe 4-step E7389-LF infusion rate: 0.005 mg/min, 0.01 mg/min, and 0.02 mg/min for ≥10 min each, followed by ≤0.2 mg/min.
cThe 2-step E7389-LF infusion rate: 0.01 mg/min for ≥10 min, followed by 0.1 mg/min.

MedDRA preferred term,  
n (%)

With prophylactic  
peg-GCSF n = 27

Without prophylactic 
peg-GCSF n = 16

Neutropenia (Grade 3 + 4) a 3 (11.1) 13 (81.3)

Grade 3 2 (7.4) 1 (6.3)

Grade 4 1 (3.7) 12 (75.0)

Febrile neutropenia (Grade 
3 + 4) b

1 (3.7) 2 (12.5)

Grade 3 1 (3.7) 2 (12.5)

Grade 4 0 0

Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities; peg-GCSF, pegylated granulocyte 
colony-stimulating factor.
aOf the 28 male patients, 9 (32.1%) had Grade 3 and/or 4 neutropenia during Cycle 1—of whom 1 
(5.6%) had received prophylactic peg-GCSF; of the 15 female patients, 7 (46.7%) had Grade 3 and/or 4 
neutropenia—of whom 2 (22.2%) had received prior peg-GCSF.
bOf the 28 male patients, 2 (7.1%) had Grade 3 and/or 4 febrile neutropenia during cycle 1—of whom 
1 (5.6%) had received prophylactic peg-GCSF; of the 15 female patients, 1 (6.7%) had Grade 3 and/or 4 
febrile neutropenia—this patient had not received prior peg-GCSF.

T A B L E  4   Incidences of Grade 3 and/
or 4 neutropenia and Grade 3 and/or 4 
febrile neutropenia with or without prior 
prophylactic peg-GCSF treatment during 
cycle 1
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3–4 neutropenia (11.1%) and Grade 3 febrile neutropenia 
(3.7%) versus patients who did not receive prophylactic 
treatment (81.3% and 12.5%, respectively). It is important 
to note that the necessity of administering peg-GCSF was 
determined by the investigator, and rates of neutropenia 
in patients who did or did not receive peg-GCSF were not 
compared by randomization. Moreover, the incidence 
of Grade 3–4 neutropenia and febrile neutropenia also 
appeared to be lower in patients with neutrophil levels 
≥3000 cells/mm3 at baseline, although the small sample 
size limits this interpretation. The incidence of hypersen-
sitivity reactions was low and did not appear to change 
with a reduced number of infusion steps or a reduced 
number of premedication therapies. This suggests that 
the 2-step rate (a more convenient method than the pre-
viously used 4-step rate) was acceptable. Considering that 
the incidence of hypersensitivity did not appear to change 
with type of premedication, further investigation might be 
needed to determine the necessity of steroid and/or anti-
histamine agents.

Partial responses were observed in patients in the 
pretreated adenoid cystic carcinoma (n  =  2), heavily 

pretreated gastric cancer (n  =  2) and esophageal cancer 
(n = 1) groups, and a minority of patients overall had a 
best overall response of progressive disease. The objective 
response rate of 20% (2/10 responses) in patients with 
pretreated gastric cancer compares favorably to Phase 3 
studies of approved medications (4% for TAS-102 and 11% 
for nivolumab),14,15 implying that E7389-LF may have ef-
ficacy for heavily pretreated gastric cancer. With a median 
progression-free survival of 16.6  months in the adenoid 
cystic carcinoma cohort, this duration was notably higher 
than other cohorts in this study (2.4–3.5 months), despite 
having a similar objective response rate. Acknowledging 
the limitations of cross-study comparisons, this duration 
was also noticeably longer than that in a previous report of 
eribulin mesylate for recurrent/metastatic adenoid cystic 
carcinoma (progression-free survival, 3.5 months).16 The 
median progression-free survival of the adenoid cystic 
carcinoma cohort was comparable to that from a Phase 2 
study of lenvatinib in patients with progressive, recurrent, 
or metastatic adenoid cystic carcinoma (17.5  months).17 
Compared with other cohorts, a greater proportion of pa-
tients in the adenoid cystic carcinoma cohort had stable 

T A B L E  5   Efficacy outcomes

Characteristics

Cohort
Overall 
N = 43ACC n = 12 GC n = 10 EGC n = 11 SCLC n = 10

BOR, n (%)

PR 2 (16.7) 2 (20.0) 1 (9.1) 0 5 (11.6)

SD 9 (75.0) 6 (60.0) 5 (45.5) 6 (60.0) 26 (60.5)

PD 1 (8.3) 2 (20.0) 5 (45.5) 4 (40.0) 12 (27.9)

ORRa, n (%) 2 (16.7) 2 (20.0) 1 (9.1) 0 5 (11.6)

95% CIb 2.1–48.4 2.5–55.6 0.2–41.3 0.0–30.8 3.9–25.1

DCRc, n (%) 11 (91.7) 8 (80.0) 6 (54.5) 6 (60.0) 31 (72.1)

95% CIb 61.5–99.8 44.4–97.5 23.4–83.3 26.2–87.8 56.3–84.7

CBRd, n (%) 8 (66.7) 5 (50.0) 2 (18.2) 1 (10.0) 16 (37.2)

95% CIb 34.9–90.1 18.7–81.3 2.3–51.8 0.3–44.5 23.0–53.3

Durable SD ratee, n (%) 6 (50.0) 3 (30.0) 1 (9.1) 1 (10.0) 11 (25.6)

95% CIb 21.1–78.9 6.7–65.2 0.2–41.3 0.3–44.5 13.5–41.2

Median PFSf, months (95% 
CI)

16.6 (4.2–NE) 3.5 (0.4–6.6) 2.8 (1.2–4.4) 2.4 (1.0–2.9) 4.2 (2.6–5.4)

Quartile 1 (95% CI) 11.1 (1.2–16.6) 2.6 (0.4–4.3) 1.2 (1.2–2.8) 1.3 (1.0–2.6) 1.4 (1.2–2.7)

Quartile 3 (95% CI) NE (11.3–NE) 6.6 (2.8–NE) 4.4 (1.4–5.4) 2.9 (2.3–11.1) 11.1 (5.3–16.8)

Abbreviations: ACC, adenoid cystic carcinoma; BOR, best overall response; CBR, clinical benefit rate; CI, confidence interval; CR, complete response; DCR, 
disease control rate; EGC, esophageal cancer; GC, gastric cancer; NE, not estimable; ORR, objective response rate; PD, progressive disease; PFS, progression-
free survival; PR, partial response; SCLC, small cell lung cancer; SD, stable disease.
aProportion of patients with CR + PR.
bCalculated using the Clopper-Pearson method.
cProportion of patients with CR + PR + SD (SD ≥5 weeks).
dCR + PR + durable SD (SD ≥23 weeks).
eProportion of patients with duration of SD ≥23 weeks.
fCalculated using Kaplan–Meier estimates and Greenwood Formula.
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disease for at least 23  weeks, implying that less disease 
progression was seen in this group, regardless of best 
overall response. Considering these unprecedented re-
sults, patients in this group may have had less-severe dis-
ease on average. Notably, the median number of lines of 
prior treatment was lower in this group1 compared with 
the other cohorts,3–5 and a greater proportion of patients 
had an ECOG PS of 0 (91.7% vs. 40.0–72.7%). Generally, 
efficacy was promising across cohorts as indicated by gen-
erally high disease-control rates, and the median PFS was 
similar among the gastric cancer, esophageal cancer, and 
small cell lung cancer cohorts.

One limitation to note is the small sample size, par-
ticularly per cohort. Although 43 patients were enrolled 
overall, around 10 were enrolled per tumor type cohort, 
which ultimately limits the efficacy conclusions that can 
be drawn. Another limitation is that, to ensure data from 
this Phase 1 study were available to support further clinical 
development of E7389-LF, analyses were performed before 
database lock.

In summary, E7389-LF was well-tolerated for the treat-
ment of several different tumor types, and larger studies 
in these populations are warranted. In terms of efficacy, 
partial responses were observed in several tumor types. 
Peg-GCSF may be an effective option to prevent neutro-
penia and febrile neutropenia in specific patients treated 
with E7389-LF. Infusion of E7389-LF with a 2-step pro-
cess was tolerable. The necessity of premedication prior to 
E7389-LF therapy remains unclear, and further investiga-
tion is warranted.
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F I G U R E  1   Percentage changes from baseline in the sums of diameters of target lesions over time in the adenoid cystic carcinoma cohort 
(A), gastric cancer cohort (B), esophageal cancer cohort (C), and small cell lung cancer cohort (D)
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