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Abstract

Anorexia and cachexia are among the most troubling and distressing 
symptoms of advanced cancer, for both patients and their families. Cancer 
anorexia-cachexia syndrome is a common debilitating condition, characterized 
by decreased body weight, mainly lean body mass and negatively impacts quality 
of life and prognosis. The condition is very common in patients with advanced 
lung cancer. Anamorelin HCl is a novel selective ghrelin receptor agonist with 
appetite-enhancing and anabolic activity. Anamorelin aims to address the 
symptoms by mimicking the effects of the so-called “hunger hormone” ghrelin, 
which is secreted by the stomach. The large, randomized controlled ROMANA 1 
and 2 trials are the first phase III studies examining the impact of anamorelin on 
anorexia-cachexia in patients with advanced lung cancer.
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is the endogenous ligand for the Ghrelin receptor (formally known 
as the Growth Hormone [GH] secretagogue type 1 α receptor) [14]. 
It induces the release of growth hormone from the pituitary gland, 
stimulates food intake and lowering energy expenditure [15,16]. 
Ghrelin also inhibits the production of the proinflammatory cytokines 
IL-1α, IL-6, and TNF, but induces the anti-inflammatory cytokine IL-
10 [17]. Administration of Ghrelin in animal studies has resulted in 
an improvement in food intake, body weight, and Learns Body Mass 
(LBM) retention [18,19]. Ghrelin administration has therapeutic 
appeal for its anabolic activities, and Ghrelin plasma levels have been 
assessed in several observational studies of cachexia in cancer patients 
[20]. However, due to its short half-life (approximately 30 min) and 
intravenous administration, the clinical effectiveness of Ghrelin 
remains limited.

Ghrelin agonists, such as Anamorelin, carry potential in the 
treatment of CACS. Anamorelin HCL (ONO-7643: ANAM) is 
a potent and selective Ghrelin receptor agonist that mimics the 
N-terminal active core of Ghrelin [21]. ANAM has the advantage 
of being orally active and having a longer half-life (approximately 
7hours) than Ghrelin [22,23].

Several clinical trials have found an increase growth hormone 
secretion following ANAM treatment in humans. Increasing 
growth hormone levels in the context of ANAM treatment in cancer 
patients raises concerns over potential for stimulating tumor growth. 
However, the significant increase in growth hormone produced in 
response to ANAM and even greater rise in growth hormone levels 
produced in response to Ghrelin following repeated daily dosing for 
28 days were not associated with promotion of tumor growth in a 
murine model [24]. The A549 Non-Small Cell Lung Cancer (NSCLC) 
adenocarcinoma tumor cell line used in that study has been shown 
to possess a high degree of expression of the IGF-1 receptor [25]. 
Furthermore, in a Phase II clinical study in NSCLC patients, no 
statistically significant effect on long-term overall survival was noted 
after 12-weeks of treatment with 50 mg or 100mg ANAM compared 
with placebo [26]. 

Introduction
Alterations in body constructions that happen with chronic 

diseases are normally considered unwanted and are associated 
with loss of appetite, substantial weight loss, dramatic muscle loss 
and general weakness [1,2]. Thus the metabolic disorder, body 
overzealously breaks down skeletal muscle and adipose tissue may 
be associated with weight loss. Such unconscious weight loss has 
been termed cachexia. For example, cancer cells produce chemicals 
or other products that cause cachexia. Cachexia involves multiple 
pathways: procachectic and proinflammatory signals from cancer 
cells, systemic inflammation host and widespread changes. Cancer 
Anorexia-Cachexia Syndrome (CACS) was recently defined by an 
international expert consensus group as ‘’amultifractorial syndrome 
characterized by an ongoing loss of skeletal mass (with or without loss 
of fat mass) that cannot be fully reversed by conventional support and 
leads to progressive functional impairment’’ [3]. CACS has severe 
consequences, such as reduction of treatment tolerance, reduction of 
response to therapy, and shortened survival, and can adversely affect 
a person’s quality of life [3-8]. Increased resting energy expenditure 
and alterations in metabolism of protein, fat, and carbohydrate are 
the reason for metabolic changes in cancer patients. Over expression 
of proinflammatory cytokines, such as Interleukin (IL)-1, IL-6, tumor 
necrosis factor, or interferon-γ, TNF-α, TGF-β, as well as macrophage 
inhibitory cytokine-1/growth differentiation factor 15 (MIC-1/GDF-
15) appear to be involved [9,10]. Inflammatory processes have been 
shown to maintain the wasting process in cachexia. Understanding 
the complex interplay of tumor and host factors will uncover 
new therapeutic targets. Activation of these factors has effects on 
peripheral (lipolysis, proteolysis, insulin resistance) as well as on 
central pathways (hypothalamic appetite regulation) [9,11] (Figure 
1).

Anamorelin
Ghrelin is a 28-amino acid peptide hormone mostly produced 

in the stomach, but also in other gastrointestinal tissues [12,13] and 
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NSCLC considerations
Lung cancer is the leading cause of cancer death worldwide with 

an estimated 1.37 million deaths attributed to lung cancer in 2008 
[27]. Approximately 60 % of lung cancer patients show significant 
weight loss at the time of diagnosis, and more than 10 % of patients 
die with or from CACS itself. CACS and skeletal muscle wasting 
are commonly seen in NSCLC patients at baseline and are strongly 
associated with poor survival [28]. In addition, skeletal muscle 
wasting that develops during the course of chemotherapy (mostly 
caused by platinum therapy) in patients with advanced NSCLC had 
prognostic impact [29].

The large, randomized controlled ROMANA 1 and 2 trials are the 
first phase III international studies examining the impact of ANAM 
on CACS in patients with advanced NSCLC [30]. In the ROMANA 
studies, patients with unresectable stage III or IV NSCLC with 
cachexia were randomized (2:1) to receive either 100mg ANAM or 
placebo, given orally each day for 12 weeks. Among 484 participants 
in ROMANA 1, those taking ANAM experienced a median increase 
in LBM of 1.1kg in 12 weeks, compared to a loss of 0.44kg for 
those taking placebo. Body weight increased in the ANAM arm by 
an average of 2.2kg, compared to 0.14kg in the placebo arm of the 
study. Patient symptoms or concerns regarding anorexia-cachexia, 
including appetite, also significantly improved over 12 weeks in 
patients taking ANAM. The most drug-related adverse events 
included hyperglycemia (5.3%) and nausea (3.8%). In ROMANA 2, 
495 participants with advanced NSCLC experienced similar benefits. 
Body weight increased by 0.95kg on average, compared to a loss of 
0.57kg for those receiving placebo, and patient symptoms/concerns 
regarding anorexia-cachexia significantly improved over 12 weeks. 
Two Quality of Life (QoL) measures: the Functional Assessment 
of Chronic Illness Therapy-Fatigue (FACIT-F) and the Functional 
Assessment of Anorexia/Cachexia Therapy (FAACT) were used. Two 
4-item scales (fatigue/activity and appetite/eating) from the FACIT-F 
and FAACT questionares, respectively, demonstrated good internal 
consistency reliability, validity, and responsiveness [31].

Patients receiving ANAM did not experience improvements 
in their muscle strength, as measured by hand grip strength, but 
particular test can be difficult to administer in this patient population. 
The lack of effect of the drug on Hand-Grip Strength (HGS) as 
reported in the trial requires further explanation. HGS measures 

only upper but not lower extremity strength, and it does not inform 
enough about physical function and daily living. The populations 
studied are relatively young and in a good performance status, 
without information on multimodal management, namely reversible 
secondary nutrition impact symptoms. In addition, predominant 
male gender enrollment (ROMANA 1; 76.5%, ROMANA 2; 72.7%) 
might be affected the results. Further data need therefore to show 
whether the improved symptoms and concerns are related to the 
known mechanism of the oral Ghrelin agonist.

These studies had another limitation. The predominantly 
Caucasian (ROMANA 1; 98.8%, ROMANA 2; 96.8%) sample may 
limit the generalizability of the finding. Future Asian study will 
dissolve the problem. In addition, assessment for QoL methods 
has not been standardized yet. We have an interest in correlative 
biomarkers related to Ghrelin pathway and discovery of predictive 
biomarkers for ANAM.

In ROMANA studies, pooled overall survival was not significantly 
different between ANAM and placebo group (Hazard ratio=1.06 
(95% CI 0.89-1.26), p=0.47). There is a hypothesis that eliminating 
the CACS might improve the prognosis of NSCLC. Thus the 
survival result was another discussion point. ANAM treatment for 
procahexiamight is more beneficial.

Other considerations in the study include permission of patients 
treated with concomitant chemotherapy or targeted therapy. In 
ROMANA studies, more than 70% subjects received concomitant 
chemotherapy (platinum based doublet or single agent) while only 3% 
received oral tyrosine kinase therapy. However, in Asian cohort, more 
subjects will be received molecular targeted therapies. Additionally, 
the thinking regarding the recent progress of immunotherapy for 
NSCLC has changed somewhat: proinflammatory cytokines and 
anti-inflammatory cytokines circumstances. These points have to be 
considered in future study.

Conclusion
Anorexia and cachexia are among the most troubling and 

distressing symptoms of advanced cancer, for both patients and 
their families. Symptoms of the wasting syndrome can include a loss 
of weight and muscles, together with fatigue, weakness, and loss of 
appetite. The condition is very common in patients with advanced lung 
cancer. Anamorelin aims to address the symptoms by mimicking the 
effects of the so-called “hunger hormone” ghrelin, which is secreted 
by the stomach. A new drug, anamorelin, improves appetite and body 
mass in patients with advanced lung cancer who are suffering cancer 
anorexia and cachexia, according to phase III data.
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