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A multicenter, open-label, single-arm study of anamorelin
(ONO-7643) in patients with cancer cachexia and low body
mass index
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BACKGROUND: Cancer cachexia is a syndrome characterized by anorexia and decreased body weight. This study evaluated the efficacy
and safety of anamorelin, an orally active, selective ghrelin receptor agonist, in patients with cancer cachexia and a low body mass index
(BMI). METHODS: This multicenter, open-label, single-arm study enrolled Japanese patients with non-small cell lung cancer or gastro-
intestinal cancer with cancer cachexia (BMI < 20 kg/m?, involuntary weight loss > 2% in the last 6 months, and anorexia). Patients were
administered 100 mg of anamorelin once daily for up to 24 weeks. The primary end point was a composite clinical response (CCR) at
9 weeks, which was defined as an increase in body weight of >5% from the baseline, an increase of >2 points in the score of the 5-item
Anorexia Symptom Scale of the Functional Assessment of Anorexia/Cachexia Therapy, and being alive. RESULTS: One hundred two
patients were eligible and enrolled. The means and standard deviations for age and BMI were 71.0 + 8.2 years and 17.47 + 1.48 kg/m?, re-
spectively. The CCR rate at 9 weeks was 25.9% (95% confidence interval [Cl], 18.3%-35.3%), which met the primary end point with a lower
95% Cl exceeding the prespecified minimum of 8%. Improvements in body weight and anorexia were durable and were accompanied by
improvements in patients’ global impression of change for appetite/eating-related symptoms and overall condition. Adverse drug reac-
tions occurred in 37 of 101 treated patients (36.6%), with the most common being glycosylated hemoglobin increases, constipation, and
peripheral edema. CONCLUSIONS: Anamorelin improved body weight and anorexia-related symptoms in patients with cancer cachexia
and a low BMI with durable efficacy and favorable safety and tolerability. Cancer 2022;128:2025-2035. © 2022 The Authors. Cancer
published by Wiley Periodicals LLC on behalf of American Cancer Society. This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original
work is properly cited and is not used for commercial purposes.

LAY SUMMARY:

*« Anamorelin is a drug that stimulates appetite and promotes weight gain.

* This clinical trial was aimed at determining its efficacy and safety in Japanese cancer patients with a low body mass index and
cachexia, a syndrome associated with anorexia and weight loss.

< Anamorelin was found to improve body weight and anorexia-related symptoms in these patients, and these effects were durable for
up to 24 weeks. Moreover, anamorelin was generally well tolerated.

* These findings suggest that anamorelin is a valuable treatment option for patients with cancer cachexia and a low body mass index.

KEYWORDS: anamorelin, anorexia, body weight, cancer cachexia, patient-reported outcomes.

INTRODUCTION
Cancer cachexia is defined as a multifactorial syndrome characterized by an ongoing loss of skeletal muscle mass (with
or without loss of fat mass) that cannot be fully reversed by conventional nutritional support and leads to progressive
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functional impairment." Cancer cachexia diminishes the
patient’s physical function and reduces his or her quality
of life and ability to tolerate chemotherapy, and this re-
sults in a poor prognosis.””

Although several societies have developed guidelines
for managing cancer cachexia that mainly encompass nu-
tritional support and pharmacotherapies for addressing
symptoms,”* no medications are explicitly indicated
for treating cancer cachexia. These guidelines generally
suggest corticosteroids and progestins.s_10 However, cor-
ticosteroids increase appetite for a short period of up to
2 to 3 weeks, and the effect usually is attenuated with
more extended treatment. Progestins also improve appe-
tite and body weight but not muscle mass or quality of
life. Moreover, the risk of serious side effects, including
thromboembolic events, must be considered. Therefore,
there is a need to develop effective and safe pharmaco-
therapies for cancer cachexia.

Anamorelin (ONO-7643) is an orally active, selec-
tive ghrelin receptor agonist with appetite-enhancing and
anabolic alctivity.ll’12 In Japan, the results of 3 clinical

131 . .
315 consistently showed that anamorelin was asso-

studies
ciated with increases in lean body mass (LBM) and body
weight as well as aspects of anorexia-related symptoms.
After these trials, anamorelin was approved in January
2021 for managing cachexia in 4 types of cancer: non—
small cell lung cancer (NSCLC), gastric cancer, pancre-
atic cancer, and colorectal cancer.'®

According to an international consensus,' cancer
cachexia is diagnosed as weight loss of >5% or of >2%
in patients already showing depletion of body mass index
(BMI; <20 kg/m?) or skeletal muscle mass (sarcopenia).
The prognostic impact of weight loss differs according to
the body size in patients with cancer. For example, the prog-
nostic impact of a weight loss of 2.5% to 5.9% in patients
with a BMI of <20 kg/m? is equivalent to a weight loss of
6.0% to 10.9% in patients with a BMI of >20 kg/m>."
This points toward underdiagnosis of cachexia in small-
body-size patients with a weight loss of <5%, especially in
Asians, who constitutionally have low BMIs."® However,
most trials of anamorelin have adopted a curoff of >5%
weight loss as an entry criterion,"> """ and there are lim-
ited data on anamorelin for cachectic patients with a BMI
of <20 kg/m” and weight loss of <5%.

Clinical studies have repeatedly demonstrated the
benefits of anamorelin for anorexia and increasing body
weight, including LBM.? 5 However, these studies
did not evaluate the effects of anamorelin with appetite as
the primary end point. Because anorexia and weight loss
are the main symptoms of cancer cachexia, improvements
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in both of these end points are considered to be clini-
cally important."*'® Regulatory authorities have also
suggested that body mass should be combined with other
clinically relevant outcomes when used as an end point
in clinical trials of cancer cachexia.?” Therefore, the pri-
mary objective of this study was to assess the efficacy of
anamorelin with a new clinical end point (composite clin-
ical response [CCR]) integrating clinically significant im-
provements in both anorexia-related symptoms and body
weight. Accordingly, we conducted this single-arm, mul-
ticenter clinical study to evaluate the efficacy and safety of
anamorelin in cancer patients with a BMI of <20 kg/m”
and a weight loss of >2%.

MATERIALS AND METHODS

Ethics

This multicenter (29-center), open-label, single-arm
study (ONO-7643-06) was conducted according to the
Declaration of Helsinki and all appropriate regulations
and laws in Japan. The study was approved by the institu-
tional review board at each participating center. The study

was registered with the Japan Pharmaceutical Information
Center Clinical Trials Database (JapicCTI-194735).

Patients

Patients with unresectable advanced or recurrent cancer
(NSCLC, colorectal cancer, gastric cancer, or pancreatic
cancer) were eligible if they met the following criteria: un-
suitability for radical resection/radical radiation therapy
or postoperative recurrence, a BMI of <20 kg/m* and
involuntary weight loss of >2% in the last 6 months,
cancer-associated anorexia, and a performance status
of 0 to 2 (0-1 for pancreatic cancer). Cancer-associated
anorexia was defined as a Functional Assessment of
Anorexia/Cachexia Therapy 5-item Anorexia Symptom
Scale (FAACT-5IASS)* score of <17 points and FAACT
anorexia/cachexia-specific subscale score of <37 points.
All patients provided written informed consent. The sup-
porting information provides information on the exclu-
sion criteria and prohibited therapies.

Intervention

After a screening/observation period of up to 4 weeks,
eligible patients entered a 24-week treatment period dur-
ing which they were administered 100 mg of anamore-
lin once daily 1 hour before breakfast and a subsequent
2-week follow-up period. A comparator group was not set
because body weight decreased consistently in the placebo

. . . 13,14,1
groups 1n prior trlals. 3 ?
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End Points and Assessments

The primary end point was the CCR rate at 9 weeks,
which was defined as the proportion of living patients
with an increase in body weight of >5% from the base-
line' plus an increase in the FAACT-5IASS score of >2.2
The supporting information includes more information
on the efficacy end points and patient-reported outcomes.
The safety end points included the following: adverse
events (AEs), adverse drug reactions (ADRs), laboratory
tests, 12-lead electrocardiogram, vital signs, overall sur-
vival, and tumor status. ADRs were defined as any AEs
for which a possible relationship with the study drug
could not be denied.

Statistical Analyses

In a post hoc analysis of the ROMANA-1 and
ROMANA-2 studies,” the CCR rate at 9 weeks in ca-
chectic patients with a BMI of <20 kg/m” was 21.2%
and 5.9% in the anamorelin and placebo groups, re-
spectively. The CCR was not a prespecified end point
in those studies. Under the assumption of an expected
CCR rate of 20.0%, with a threshold of 8% for the
lower 95% confidence interval (CI), a sample of 100
patients would provide statistical power of 95.3%.
Considering prior studies in Japan, we planned to en-
roll 100 patients to provide a sufficient sample size to
evaluate the primary outcome and safety of anamorelin
in this patient population.

The intention-to-treat analysis set was used as the
denominator to calculate the CCR rate. The percentage
of patients with a CCR at each assessment time was
calculated with 100 sets of complete data after the im-
putation of missing data via the multiple imputation
method as described in the supporting information.
The Wilson method®® was used to calculate 95% Cls
for percentages with complete data after the imputation
of missing data. All data were analyzed with descrip-
tive statistics, including means and standard deviations
for continuous variables and numbers and percentages
of patients for categorical variables. Analyses were per-
formed with SAS (version 9.3 or higher; SAS Institute,
Cary, North Carolina).

RESULTS

Patients

Between June 2019 and February 2020, a total of 107
patients provided consent to participate (Fig. 1); 102
of these patients were scheduled to start treatment with
anamorelin and were included in the intention-to-treat
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analysis set. However, 1 patient met a criterion for study
discontinuation (the development of poorly controlled
pleural effusion or pericardial effusion) and did not
start anamorelin treatment. This patient was excluded
from the safety analysis set, which therefore comprised
101 patients. There were 19 deaths. AEs led to study
discontinuation in 2 patients. Eight patients asked to
withdraw from the study, and 7 were withdrawn at
the physician’s discretion. The means and standard de-
viations of age, weight, and BMI for the overall pop-
ulation were 71.0 + 8.2 years, 44.62 + 6.25 kg, and
17.47 + 1.48 kg/m’, respectively. Two-thirds (66.7%)
of the patients had a performance status of 1 (Table 1).
There were 81 patients with NSCLC and 21 patients
with gastrointestinal (GI) cancer (10 had colorectal
cancer, 5 had gastric cancer, and 6 had pancreatic can-
cer). The disease status was locally advanced and unre-
sectable in 7.8%, metastatic in 66.7%, and recurrent
after surgery in 25.5% of the patients. Approximately
half of the patients had received 1 prior anticancer regi-
men, and most (87.3%) were receiving concomitant
cancer therapies, including chemotherapy (59.8%), im-
munotherapy (27.5%), and a tyrosine kinase inhibitor
(20.6%). Twenty-four patients died because of disease
progression during the study.

CCR

At 9 weeks, 92 patients (90.2%) were alive and on trial,
and 82 patients were continuing anamorelin treatment
(80.4%). The 9-week body weight or FAACT-5IASS
total score values were missing for 6 patients; these
missing values were imputed via the multiple imputa-
tion method as described in the Materials and Methods
section. The CCR rate at 9 weeks was 25.9% (95% CI,
18.3%-35.3%; Fig. 2A and Supporting Table 1). The
lower 95% CI exceeded the predetermined threshold
efficacy rate of 8.0% and met the primary end point.
The percentage of patients with CCR rates ranged from
20.6% to 33.6% during the 24-week treatment period.
By cancer type, 29.0% of the patients with NSCLC
(95% CI, 20.1%-39.7%) and 14.3% of the patients
with GI cancers (95% CI, 5.0%-34.6%) achieved a
CCR at 9 weeks (Supporting Table 1). The percentage
of patients with an increase in body weight of >5% was
43.2% at 9 weeks, with rates thereafter exceeding 36%
throughout the treatment period (Fig. 2B). The percent-
age of patients with an increase in the FAACT-5IASS
score of >2 points was 61.0% at 9 weeks and remained
>45% throughout the treatment period (Fig. 2C).
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Provided consent
N =107

Intention-to-treat analysis set

Dropped out before enroliment

N =102 N =5*
NSCLC 81 Withdrew consent 2
Gl cancers 21 Inclusion criteria not met 2
Exclusion criteria met 1
Safety analysis set Untreated
N =101 N=1
NSCLC 1
NSCLC 80 - Treatment termination criteria 1%t
Gl cancers 21
Gl cancers 0
9 weeks Dropped out before 9 weeks
N=92 N=9
NSCLC 73 NSCLC ’
Gl 19 - Death 4
cancers - Withdrawal by patient 2
- Other 1
Gl cancers 2
- Withdrawal by patient 1
- Physician decision 1

Completed study
N =60

NSCLC 45
Gl cancers 15

Dropped out after 9 weeks and before
study completion

N =32
NSCLC 28
- Death 11
- Adverse event 2
- Withdrawal by patient 5
- Physician decision 6
- Lost to follow-up 1
- Other 3
Gl cancers 4
- Death 4

Figure 1. Patient disposition. *The cancer type was unknown in all 5 patients. 'Development of poorly controlled pleural effusion or
pericardial effusion before treatment with anamorelin was started. This patient did not start anamorelin treatment and was excluded
from the safety analysis set. Gl indicates gastrointestinal; NSCLC, non-small cell lung cancer.
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TABLE 1. Patient Characteristics

Overall
Population NSCLC Gl Cancers
Characteristic (n=102) (n=81) (n=21)
Sex
Male 59 (57.8) 46 (56.8) 13 (61.9)
Female 43 (42.2) 35 (43.2) 8(38.1)
Age,y 71.0+8.2 720+ 7.7 67.0+9.1
Weight, kg 44.62 + 6.25 44.59 + 6.36 44.74 + 5.94
BMI, kg/m2 17.47 +1.48 17.43 +1.54 17.60 + 1.28
ECOG PS
0 20 (19.6) 11 (13.6) 9 (42.9)
1 68 (66.7) 56 (69.1) 12 (57.1)
2 14 (13.7) 14 (17.3) 0
Cancer type
NSCLC 81 (79.4) 81 (100.0) -
Colorectal 10 (9.8) - 10 (47.6)
cancer
Gastric cancer 5(4.9) - 5(23.8)
Pancreatic 6 (5.9) — 6 (28.6)
cancer
Disease status
Locally 8(7.8) 5(6.2) 3(14.3)
advanced
unresectable
Metastatic 68 (66.7) 57 (70.4) 11 (52.4)
Recurrent after 26 (25.5) 19 (23.5) 7 (33.3)
surgery
No. of prior anticancer regimens
0 5(4.9) 5(6.2) -
1 49 (48.0) 37 (45.7) 12 (57.1)
2 24 (23.5) 19 (23.5) 5(23.8)
>3 24 (23.5) 20 (24.7) 4(19.0)
Concomitant cancer therapy
Yes 89 (87.3) 70 (86.4) 19 (90.5)
No 13 (12.7) 11 (13.6) 2(9.5)
Type of anticancer therapy
Chemotherapy 61 (59.8) 41 (50.6) 20 (95.2)
Immunotherapy 28 (27.5) 27 (33.3) 1(4.8)
Tyrosine kinase 21 (20.6) 21 (25.9) -
inhibitor
Time from diag- 560.3 + 711.4 525.3 + 622.1 695.3 + 991.8
nosis to start
of study drug
administration, d
FAACT-5IASS 9.2 +441 9.1 + 441 9.5+43
total score
QOL-ACD score
Iltem 8 28+1.0 28+1.1 2.7+ 0.9
Item 9 2.8+1.0 28+1.0 2.7 +11
Item 11 32+13 32+13 32+15

Abbreviations: BMI, body mass index; ECOG PS, Eastern Cooperative
Oncology Group performance status; FAACT-5IASS, Functional Assessment
of Anorexia/Cachexia Therapy questionnaire 5-item Anorexia Symptom Scale;
Gl, gastrointestinal; NSCLC, non-small cell lung cancer; QOL-ACD, Quality of
Life Questionnaire for Cancer Patients Treated With Anticancer Drugs.

Values are presented as number of patients (%) or mean + standard deviation.

Body Weight

The percent changes in body weightover time in the over-
all population are illustrated in Figure 3A, with actual
changes over time displayed in Supporting Figure 1A.
Body weight increased by 3 weeks and exceeded the
5% threshold after 6 weeks. This improvement was
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sustained through 24 weeks. Similar trajectories for the
changes in body weight were observed in patients with
NSCLC and GI cancers (Fig. 3B,C and Supporting
Fig. 1B,C).

Appetite

FAACT

The FAACT-5IASS score increased by a mean + SD
of 4.0 + 4.7 points at 3 weeks and 3.9 + 4.8 points
at 9 weeks from the baseline value (9.2 + 4.1 points).
This increase was sustained through 24 weeks (Fig. 3D).
Similar trajectories for changes in FAACT-5IASS scores
were observed in patients with NSCLC and GI cancers
(Fig. 3E,F).

Quality of Life Questionnaire for Cancer Patients
Treated With Anticancer Drugs

As exploratory end points, we also determined
the changes in the mean scores for Quality of Life
Questionnaire for Cancer Patients Treated With
Anticancer Drugs (QOL-ACD) items 8, 9, and 11,
which are related to appetite. For all 3 items, there were
increases in the mean scores of approximately 1 point
with respect to the baseline scores that were appar-
ent at 3 weeks and remained broadly stable thereafter
(Supporting Figs. 2-4).

Patient global impression

The Patient Global Impression of Change (PGIC) for
appetite/eating-related symptoms and overall condition
at 6 and 9 weeks is summarized in Supporting Figure 5.
Overall, 76 patients (74.5%) reported some improve-
ment (minimal, much, or very much) in their appetite/
eating-related symptoms at 6 and 9 weeks from the base-
line. Four patients at 6 weeks and 3 patients at 9 weeks
reported worsening appetite/eating-related symptoms.
For their overall condition, 67 patients (65.7%) reported
an improvement at 6 weeks, and 66 (64.7%) did so at
9 weeks. The overall condition was reported as worse by
12 patients (11.8%) at 6 weeks and by 6 patients (5.9%)
at 9 weeks. Data for both PGIC outcomes were missing
for 9 and 15 patients at 6 and 9 weeks, respectively. The
results were comparable between patients with NSCLC
and those with GI cancers.

Safety

AEs occurred in 88 patients (87.1%) overall (Table 2)
and included serious AEs in 23 patients (22.8%).
AEs led to treatment discontinuation in 12 patients
(11.9%). There were 3 deaths due to AEs (pneumonia,
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Figure 2. Percentage of patients with a CCR (an increase in body weight of >5% from the baseline, an increase in the FAACT-5IASS
score of >2, and survival) at each time point: (A) CCR, (B) body weight (increase of >5% from the baseline), and (C) FAACT-5IASS
(increase of >2 from the baseline). Values are shown as the percentage (95% confidence interval) with 102 as the denominator at
each time point. CCR indicates composite clinical response; FAACT-5IASS, Functional Assessment of Anorexia/Cachexia Therapy

5-item Anorexia Symptom Scale; Gl, gastrointestinal; NSCLC, non-small cell lung cancer.
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sepsis, and pneumonitis; 1 patient each); none were
reported to be related to anamorelin treatment. ADRs
occurred in 37 patients (36.6%) and were classified as
grade 1, 2, 3, and 4 in 10.9%, 15.8%, 7.9%, and 2.0%
of patients, respectively. The most common ADRs were
glycosylated hemoglobin increases (5.9%), constipation
(5.0%), and peripheral edema (5.0%; Table 2). The
ADRs were classified as serious in 7 patients (6.9%);
they included hyperglycemia and pneumonia in 1 pa-
tient and diabetes mellitus, supraventricular extrasys-
toles, gastric perforation, hepatic function abnormal,
transient ischemic attack, and pneumonitis in 1 patient
each. Seven patients (6.9%) discontinued anamorelin
because of ADRs: hyperglycemia (grade 3) and pneu-
monia (grade 4) in 1 patient and sinus tachycardia
(grade 2), supraventricular extrasystoles (grade 3), gas-
tric perforation (grade 4), malaise (grade 3), transient
ischemic attack (grade 2), and pneumonitis (grade 2) in
1 patient each.

DISCUSSION
This multicenter, open-label, single-arm study is the
first to evaluate the efficacy of anamorelin with a new
clinical end point (ie, CCR) that integrates a patient-
reported outcome related to anorexia and body weight
in patients with cancer cachexia and a low BMI
(<20 kg/m?). There are 2 main findings. First, an-
amorelin achieved clinically significant improvements
in both anorexia and body weight. These effects were
durable throughout the 24-week treatment period.
Second, anamorelin showed favorable safety in cachec-
tic patients with a low BMI that was consistent with the
results of previous studies, which adopted a 5% weight
loss threshold without restriction to the patient’s BMI
category, 13152021

This study met the primary end point because the
lower 95% CI of the CCR rate at 9 weeks (25.9%; 95%
CI, 18.3%-35.3%) exceeded the planned threshold of
8%. The CCR rate was generally maintained above
20% throughout the treatment period, and this demon-
strated sustained efficacy on anorexia and body weight.
The durable efficacy through 24 weeks was consistent
with the results of the ROMANA-3 trial.® Anamorelin
quickly improved anorexia, which was followed by body
weight, and it reached the CCR threshold. At 9 weeks,
43.2% and 61.0% of the subjects met the CCR crite-
ria for body weight and appetite, respectively, and this
suggests that patients may be more likely to achieve
the appetite criterion than the body weight criterion
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(ie, weight gain of >5%). Because patients with cancer
cachexia typically suffer from progressive weightloss, the
improvement in body weight (>5%) in approximately
40% of the patients is a clinically significant effect of
anamorelin. It is also notable that the administration
of anamorelin led to improvements in patient-reported
outcomes, including not only appetite-related measures
such as the FAACT-5IASS subscale scores, the QOL-
ACD items related to anorexia (items 8, 9, and 11), and
the PGIC assessment of appetite/eating-related symp-
toms but also the PGIC assessment of overall condition.
More than 60% of the patients reported an increase in
the FAACT-5IASS score of >2 points at 9 weeks, and
this remained above 45% through 24 weeks. These re-
sults demonstrate a robust effect of anamorelin on an-
orexia and a potential impact on the patient’s general
condition. Body weight gain and anorexia improve-
ment were observed in patients with NSCLC and GI
cancers, and this was consistent with the results of the
previous clinical studies. Although the improvement in
the anorexia score was slightly greater in patients with
NSCLC than in those with GI cancer, the overall trends
were similar. Taken together, these results demonstrate
beneficial effects of anamorelin on anorexia symptoms,
including appetite and the resultant body weight gain,
in this study of cachectic patients with cancer and a low
BMIL.

The most common ADRs were glycosylated hemo-
globin increases, constipation, and peripheral edema.
Several of the ADRs were related to metabolism and
nutrition disorders; they were similar to those reported
in prior Japanese studies.'*"* The frequency of grade 4
ADRs was low (2.0%), and serious ADRs or ADRSs that
led to treatment discontinuation occurred in 6.9% of
patients each. Although 3 patients died of AEs, none of
these AEs were related to anamorelin. Hyperglycemia
and cardiac conduction disorder have been reported
as notable categories of ADRs among patients treated
with anamorelin. In this study, grade 3 hyperglycemia,
grade 3 diabetes mellitus, and grade 3 supraventricular
extrasystoles occurred in 1 patient each. Among these
ADRs, anamorelin was discontinued in the patients
with hyperglycemia and supraventricular extrasysto-
les. None of these categories of ADRs were grade 4;
the remainder were grade 1 or 2. Overall, these safety
findings demonstrate the tolerability of anamorelin in
low-BMI patients. However, we should consider that
this cohort of patients may be susceptible to ADRs
because of their clinical situation, which encompasses
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Figure 3. (A-C) Percent changes in body weight over time in (A) the overall population, (B) patients with NSCLC, and (C) patients
with Gl cancers. (D-F) Changes in FAACT-5IASS in (D) the overall population, (E) patients with NSCLC, and (F) patients with Gl
cancers. The dashed lines represent a percent change in body weight of >5% or a change in FAACT-5IASS of >2 points. Values are
presented as the mean + standard deviation for patients with available data at each time point. FAACT-5IASS indicates Functional
Assessment of Anorexia/Cachexia Therapy 5-item Anorexia Symptom Scale; Gl, gastrointestinal; NSCLC, non-small cell lung cancer.
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TABLE 2. Frequency of AEs and ADRs: Safety Population (n =101)

Classification No. (%)
AEs 88 (87.1)
Serious AEs 23 (22.8)
AEs leading to treatment discontinuation 12 (11.9)
AEs leading to death 3(3.0)
ADRs 37 (36.6)
Serious ADRs 7 (6.9)
ADRs leading to treatment discontinuation 7 (6.9)
ADRs in >2 Patients or All Grade >3 All Grade 1 Grade 2 Grade 3 Grade 4

ADRs
Any ADR 37 (36.6) 11 (10.9) 16 (15.8) 8 (7.9 2 (2.0)
Glycosylated hemoglobin increased 6 (5.9) 4 (4.0) 2 (2.0 - -
Constipation 5(5.0) 3.0) 2 (2.0 - -
Peripheral edema 5(5.0) 4 (4.0) 1(1.0) - -
y-Glutamyltransferase increased 4(4.0) 2.0) - 2(2.0) -
Hyperglycemia 4 (4.0) 2.0) 1(1.0) 1(1.0) -
Blood alkaline phosphatase increased 3(3.0) 2 (2.0 1(1.0) - -
Diabetes mellitus 3(3.0) 2 (2.0 1(1.0) -
Hypertension 3(3.0) 1(1.0) 1(1.0 1(1.0 —
Atrioventricular block first degree 2(2.0) 2 (2.0 - - -
Supraventricular extrasystoles 2 (2.0) 1(1.0) - 1(1.0) -
Nausea 2(2.0) 1(1.0) 1(1.0) - -
Malaise 2 (2.0) 1(1.0) 1(1.0) -
Hepatic function abnormal 2(2.0) 1(1.0) (1.0 -
Alanine aminotransferase increased 2 (2.0 2 (2.0 - -
Aspartate aminotransferase increased 2 (2.0) 2 (2.0 - - -
Electrocardiogram QT prolonged 2 (2.0) 2 (2.0 - - -
Proteinuria 2(2.0) 1(1.0) 1(1.0) — —
Anemia 1(1.0) — 1(1.0) -
Gastric perforation 1(1.0) — — 1(1.0
Pneumonia 1(1.0) — — 1(1.0)

Abbreviations: ADR, adverse drug reaction; AE, adverse event.

cachexia, sarcopenia, and recent/ongoing anticancer
treatment. Thus, clinicians should be aware of the risk
of ADRs and the appropriate interventions.

Two international, phase 3, randomized, placebo-
controlled, quadruple-masked studies (the SCALA
studies) are now underway to further evaluate the effi-
cacy and safety of anamorelin for the treatment of can-
cer cachexia in patients with NSCLC (NCT03743064
and NCT03743051).%”?® Both studies have adopted the
same entry criteria: a BMI of <20 kg/m” and involun-
tary weight loss of >2% within 6 months of screening.
The coprimary outcomes are the durations of clinically
meaningful improvements in body weight gain and the
FAACT-5IASS until 12 weeks. Furthermore, the studies
will evaluate the response rate with the CCR. Thus, it will
be possible to compare the results of those studies with
our results.

The previous and current clinical studies were not
designed to examine the survival benefits of anamorelin.
However, we believe that anamorelin may have the po-
tential to improve overall survival in cachectic patients
with cancer because of its consistent, positive effects on
body weight/LBM in the prior studies.'">'*?! In addi-
tion, there is abundant evidence regarding a relationship
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between body weight/LBM loss and worse survival.”’>

Therefore, we should investigate the prognostic effect of
anamorelin in future clinical studies.

Limitations
Some limitations of this study warrant mention. In par-
ticular, it was designed as an uncontrolled, open-label
study without a placebo group. This design was selected
because a decrease in body weight was consistently ob-
served in the placebo groups in previous studies of
anamorelin.'”"” However, the study designs and eligible
patients were not identical, so we should take care when
extrapolating the results of such studies. It is also impor-
tant to consider that there were no specific treatment op-
tions for cancer cachexia. In addition, unlike prior studies,
we did not measure LBM or handgrip strength. Instead,
we focused on patient-reported outcomes to evaluate
their perceptions of appetite and anorexia symptoms.
Despite these limitations, important strengths of
this study include the use of multiple patient-reported
outcomes of appetite and anorexia and the enrollment of
a broader range of patients with cancer cachexia and a
low BMI (ie, BMI of <20 kg/rn2 and body weight loss of
>2% rather than the 5% of other studies).
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In conclusion, this study provides further evidence
showing the clinical efficacy and safety of anamorelin for
managing cancer cachexia. The study met the primary end
point with a CCR 0f 25.9%, and this was accompanied by
improvements in body weight and patient-reported out-
comes, including the FAACT-5IASS, QOL-ACD items,
and PGIC. Anamorelin was also generally well tolerated
in this population. Overall, these findings support the
clinical use of anamorelin for managing cancer cachexia
in low-BMI patients.
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