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A B S T R A C T

Cancer cachexia is a complex syndrome, and multidisciplinary management has the potential to improve patient
outcomes and efficiency of care. Multidisciplinary management consists primarily of exercise, nutrition, and
pharmacotherapy. The pharmacist's role in cancer cachexia is to contribute to appropriate pharmacotherapy
practices. For example, anamorelin is an oral drug with ghrelin-like effects that may improve the pathogenesis of
cancer cachexia by stimulating appetite and increasing food intake and body weight. Many patients with cancer
cachexia are under treatment with anticancer agents, and pharmacists need to determine whether symptoms such
as anorexia and nausea are due to cancer cachexia or anticancer agents. Based on that determination, they are
then expected to suggest supportive care to the physician. Provision of multidisciplinary care for cancer cachexia
requires communication with not only physicians but also with nurses, dietitians, and other professionals so that
nutritional therapy can be provided at the time cachexia is detected. However, the role of pharmacists in the
management of cancer cachexia is not well established, and there is no evidence that pharmacist interventions are
of benefit to patients. In this article, to contribute to the treatment of cancer cachexia by multidisciplinary care,
we describe the role of pharmacists in cancer cachexia as currently practiced at our hospital. We also consider
future challenges to this type of multidisciplinary care. Evidence concerning multidisciplinary treatment of cancer
cachexia is scarce, including therapeutic agents, and there is a current lack of collaboration among medical
professionals and education in cancer cachexia. Solving these problems will require efforts in the practice and
evaluation of treatment for cancer cachexia.
Introduction

Cancer cachexia is defined as “a multifactorial syndrome character-
ized by a persistent loss of skeletal muscle mass (with or without fat loss)
that cannot be completely reversed by normal nutritional support and
leads to progressive functional disability”.1 Cancer cachexia not only
leads to decreased quality of life (QOL) due to weight loss and anorexia
but also decreases the therapeutic efficacy of cancer chemotherapy.2–7

Recent retrospective observational studies of patients with lung5,6 and
gastric cancer7 treated with immune chuck point inhibitors reported that
patients with cachexia had shorter overall survival than those without.

According to the European Palliative Care Research Collaborative
definition,1 cancer cachexia is classified into threecategories: “pre-cachexia
phase”, “cachexia phase”, and “refractory cachexia phase”. In pre-cachexia,
early clinical manifestations include anorexia and glucose intolerance and
involuntary weight loss (< 5%). In cachexia, significant weight loss (more
than 5% loss of stable body weight over the past 6 months; a body mass
index less than 20 kg/m2 and ongoing weight loss of more than 2%, or
sevier Inc. on behalf of Asian On
-nd/4.0/).
sarcopenia and ongoing weight loss of more than 2%) is seen, as well as
decreased food intake, fatigue, and muscle weakness due to systemic
inflammation. In refractory cachexia, active catabolism by the tumor oc-
curs, with little response to nutritional therapy or anticancer agents.8,9

Refractory cachexia is characterized by low performance status (World
Health Organization score 3 or 4) and a life expectancy of less than 3
months. Accordingly, multidisciplinary early intervention (e.g., drugs, ex-
ercise, nutrition, and psychotherapy) is required to treat cancer cachexia
before it becomes refractory cachexia.

The role of the pharmacist in clinical practice is not only to dispense
drugs as prescribed. A second important role is to estimate the patient's
renal and hepatic function based on the results of biochemical tests and
to suggest to the physician the appropriate dosage or change to an
appropriate drug. Pharmacists should evaluate the efficacy and safety of
drugs and suggest additional supportive care when side effects occur
(especially with anticancer drugs).10 However, the role of pharmacists in
the management of cancer cachexia is not well established, and there is
no evidence that pharmacist interventions are of benefit in these patients.
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In our hospital (Gifu University Hospital in Japan), pharmacists
manage chemotherapy for patients having cancer in the outpatient
chemotherapy unit and focus on the management of cancer cachexia in
collaboration with physicians, nurses, and other medical staff. In this
article, we describe the role of pharmacists in cancer cachexia (Table 1)
as currently practiced as well as future challenges, with the aim of
contributing to the treatment of cancer cachexia by multidisciplinary
care.

The role of pharmacists for patients with cancer cachexia

First, we describe the role of pharmacists in outpatient cancer
chemotherapy at our hospital. The pharmacist provides pharmaceutical
care services (PCSs) for all patients having cancer and receiving outpa-
tient chemotherapy. In the PCSs, the pharmacists check regimen con-
tents, including anticancer drug dosages and administration, and adverse
events experienced by patients during chemotherapy. When any adverse
events happen, we propose prescriptions for countermeasures against
them to physicians. Moreover, the pharmacists explain precautions in
daily life for preventing adverse events and support patients in coping
with anxiety and completing their treatment. The PCSs are performed
before or after medical examination by an attending physician. In the
case of post-medical examination PCSs, the pharmacists perform these
with nurses as needed at the patient's bedside. The collaborative assess-
ment of adverse events between pharmacists and nurses can reliably
detect adverse events, such as skin disorders that improve and worsen
repeatedly. Furthermore, with the advent of anamorelin, as discussed
below, we have established a multidisciplinary team to promote the
appropriate use of this agent as part of the management of cancer
cachexia.
Monitoring of symptoms associated with cancer cachexia

Screening for cancer cachexia in the pre-cachexia phase is important
for early intervention. In the pre-cachexia phase, mild anorexia and
weight loss (< 5%) are seen. In cachexia, there is > 5% weight loss, or
> 2% weight loss in patients with a body mass index < 20, or > 2%
weight loss in patients with sarcopenia, often with reduced food intake
Table 1
The role of pharmacists in the treatment of cancer cachexia.

Treatment with anamorelin Selection of indicated patients
(early initiation of treatment)
Check for drug interactions
with strong CYP3A4 inhibitors

Check for medical history and
comorbidities
congestive heart failure
myocardial infarction
angina pectoris
severe conduction system failure

Efficacy monitoring
lean body mass
muscle mass
appetite
motor activity

Safety monitoring
electrocardiography
glycemic control

Assessment of the adverse
events of cancer chemotherapy

Nausea and vomiting
Stomatitis/taste disorder
Malaise
Peripheral neuropathy

Intervention for concomitant
symptoms of cancer cachexia

Pain management
Psychopharmacological treatment
Support in appearance

Collaboration with multiple
professions
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and systemic inflammation. Accordingly, weight should be measured
routinely to monitor changes. Lean body mass (LBM) is the total amount
of muscle, bone, and visceral organs, excluding body fat, in the total body
weight. It is often used in clinical trials as an indicator in themanagement
of cancer cachexia because it fluctuates under the influence of nutritional
disorders and muscle weakness.11–17 In real-world clinical practice,
monitoring of LBM is preferred, if possible, but is not considered essen-
tial. In conjunction with weight measurement, it is also useful to monitor
changes in food intake. In our outpatient chemotherapy unit, the nurses
measure patients' weights and record them in the electronic medical
record at each visit for anticancer drug administration. Based on these
data, the pharmacists evaluate the occurrence of adverse events and the
progression of cancer cachexia. Many patients with cancer cachexia are
treated with chemotherapy using anticancer drugs, but the side effects of
these drugs (nausea, oral mucositis, etc.) may also cause a decrease in
food intake. Although symptoms of the adverse effects of anticancer
drugs are temporary, the loss of appetite due to cachexia is persistent.
This difference in the pattern of onset of decreased appetite is important
in evaluating whether the symptom has an anticancer drug origin or a
tumor origin. If persistent anorexia and weight loss occur regardless of
anticancer drug administration, we should consider the possibility of a
shift to cancer cachexia, even if the weight loss is less than 5%. As one
role of pharmacists, it is also important to share information about
changes in food intake and weight loss with the dietitian and consult
about the initiation of nutritional therapy to prevent cachexia when
necessary.

Drug therapy for cancer cachexia

The cachexia phase is defined as significant weight loss and persistent
anorexia and is characterized by fatigue and muscle weakness due to
systemic inflammation. Expected pharmacological actions against cancer
cachexia are mainly anti-inflammatory, metabolism-improving, and
appetite-improving. Although a number of drugs aimed at improving
cancer cachexia have been investigated in clinical trials, many have
shown limited therapeutic effects, and only a few have entered clinical
use. A systematic review of clinical trials on the pharmacological man-
agement of patients with cancer cachexia identified enobosarm and
anamorelin as promising agents.18 Enobosarm, an osteoporosis drug, acts
on muscle and bone as a selective androgen receptor modulator.19 Ana-
morelin is an oral drug which offers ghrelin-like effects, marked appetite
stimulation, food and weight gain, and growth hormone secretion.20

Neither of these drugs has proved consistently effective in improving
physical function (for example, hand grip strength and stair climbing),
however, and their more effective utilization requires inves-
tigation.11–14,21 At present, anamorelin is the only drug officially
approved for the treatment of cancer cachexia and in a limited number of
regions.

In the ONO-7643-04 study,11 the efficacy of anamorelin 100 mg vs.
placebo was evaluated in Japanese patients with non-small cell lung
cancer (NSCLC). The 12-week change in LBM of 1.38 � 0.18 kg in the
anamorelin 100 mg group was significantly better than the�0.17� 0.17
kg change in the placebo group (P < 0.0001). Subsequently, a single-arm
ONO-7643-05 study was conducted in Japanese patients with gastroin-
testinal (colon, stomach, pancreas) cancer, after which anamorelin was
covered by insurance in Japan for use in NSCLC, colon cancer, gastric
cancer, and pancreatic cancer.12 The ROMANA1 and ROMANA2 trials
are randomized, double-blind, placebo-controlled, phase III trials con-
ducted in 15 and 7 countries, respectively, in patients with NSCLC.13

Mean change in LBM was þ0.99 kg (95% CI, 0.61–1.36) in the ana-
morelin 100 mg group and �0.47 kg (95% CI, �1.00 to 0.21) (P <

0.0001) in the placebo group in Study 1 and þ0.65 kg (95% CI,
0.38–0.91) and �0.98 kg (95% CI, �1.49 to �0.41) (P < 0.0001) in
Study 2.

In our hospital, we undertake the following collaborative efforts
before starting anamorelin to ensure its effective and safe use. If



Table 2
Adverse events of cancer chemotherapy that can affect the symptoms of cancer
cachexia and the main causative anticancer agents.

Adverse event Main causative anticancer agents

Nausea and vomiting Anthracycline/Cyclophosphamide
Cyclophosphamide (� 1500 mg/m2)
Cisplatin
Streptozocin
Dacarbazine
Procarbazine

Oral mucositis Anticancer antibiotics such as bleomycin
Plant alkaloids such as irinotecan
Alkylating agents
Platinum drugs
Taxanes
Molecular targeted drugs such as cetuximab

Taste disorder Platinum drugs
Taxanes
Pyrimidine fluoride
Molecular targeted drugs

Peripheral neuropathy Oxaliplatin
Cisplatin
Carboplatin
Paclitaxel
Docetaxel
Vincristine
Bortezomib
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physicians diagnose cancer cachexia, dietitians provide nutritional
guidance and body composition evaluation (LBM, skeletal muscle mass).
Nurses collect information from patients on changes in eating habits, and
pharmacists evaluate adverse events of chemotherapy that may affect
eating habits (nausea, etc.) and plan measures to address them. The
physicians evaluate blood glucose level, liver function markers and, in
patients at risk of arrhythmia, the electrocardiogram in preparation for
the possible adverse events of anamorelin. The pharmacists confirm
whether all of the above measures are implemented, and if not, collab-
orate with the relevant discipline. After the initiation of anamorelin,
relevant ongoing support is provided by the respective providers, who
discuss the advisability of continuing anamorelin in terms of efficacy and
safety, or other therapeutic interventions, as appropriate. The studies
mentioned above11,13 reported a significant increase in mean LBM
compared to placebo at the third week of initiation, which was then
maintained for 12 weeks. Therefore, at 3 weeks after anamorelin initia-
tion, changes in LBM and food intake should be evaluated and the results
used to confirm whether anamorelin should be continued. At that time, it
is necessary to evaluate whether the effects of anamorelin are masked by
chemotherapy adverse events or other factors.

In the refractory cachexia phase, medical interventions that provide
patients with more nutrition may be futile or inappropriately intrusive.8,9

The inclusion criteria for anamorelin in clinical trials also dictated that a
survival prognosis of at least 3 months should be expected or that the
performance status should be less than 3. In addition, Garcia reported
that active ghrelin levels and the active to total ghrelin ratio were
significantly increased in subjects with cancer-induced cachexia
compared with cancer and non-cancer controls.22 This explains why an
increase in active ghrelin levels is likely to be a compensatory response to
weight loss, and that patients with late-phase cancer cachexia may be in a
state of ghrelin resistance. Anamorelin is not fully effective in patients
with advanced cachexia, such as those with high levels of active ghrelin.
The pharmacists should communicate with the physicians and nurses
regarding the patient's prognosis, and if it is determined that the patient
has refractory cachexia, discontinuation of anamorelin, and a reduction
of nutritional therapy should be considered. On the other hand, for
malaise in patients with refractory cachexia, the use of steroids may be
effective.23–25 Cancer cachexia treatment should be implemented with
consideration of the expected benefits of weight gain relative to its risks,
burdens, and costs, with the knowledge and consent of the patient.

Intervention for concomitant symptoms of cancer cachexia

The concomitant symptoms of cancer cachexia are diverse and affect
the patient's QOL. Not only eating habits but also pain, psychiatric
symptoms, and changes in appearance can become barriers to the pa-
tient's life, both physically and socially. The introduction of opioids and
other analgesics for pain management should be considered after
assessing the cause of the pain, and appropriate antidepressants and
sleeping pills should be considered for psychiatric symptoms, in consul-
tation with a medical specialist. Pharmacists have a great deal of
knowledge and experience regarding the potential for symptom
improvement through pharmacological intervention or drug options. We,
therefore, recommend that nurses who receive patient complaints
regarding certain symptoms share this information with pharmacists.
Pharmacists can suggest appropriate medications to the physician, taking
into account the characteristics of the current chemotherapy regimen and
other patient background factors. Cooperation with specialized palliative
care teams and liaison teams is also important.

Management of chemotherapy-induced adverse events

A close association exists between cancer chemotherapy and cancer
cachexia. Cancer cachexia, skeletal muscle loss, and sarcopenia affect the
efficacy and continuation of chemotherapy.26–32 Conversely, chemo-
therapy reportedly exacerbates skeletal muscle wasting in patients
S3
having cancer.33 This association accordingly points to the need for
simultaneous monitoring and intervention in the management of
chemotherapy-induced adverse events and cancer cachexia.

Patients having cancer often receive some form of cancer chemo-
therapy.34 Factors contributing to weight loss in patients having cancer
include cancer cachexia and starvation, the latter of which can result
from adverse events of cancer chemotherapy and may be treatable. The
balance between cancer cachexia and starvation is altered by the patient's
stage and disease progression, but the impact of cancer chemotherapy
adverse events in any patient should be considered appropriately for each
treatment regimen (Table 2). Patients with cancer cachexia may expe-
rience severe side effects of cancer chemotherapy due to their poor
nutritional status (e.g., increased blood levels of active anticancer drugs
due to decreased blood albumin). In several reports, cancer cachexia was
associated with the occurrence of chemotherapy adverse events.35,36

Therefore, management of the side effects of cancer chemotherapy is also
important in the proper management of cancer cachexia. We previously
reported that pharmacist intervention reduces adverse events in patients
receiving chemotherapy in the outpatient setting.37 This reduction in the
adverse events of chemotherapy through pharmacist intervention is ex-
pected to improve the QOL of patients with cancer cachexia.37

Nausea and vomiting
When anticancer agentswith high emetic risk are used, symptom relief

should be achieved through the administration of appropriate antiemetic
agents. Anticancer agents are classified into four emetic risk categories
based on the incidence of emesis within 24 h of administration (acute
phase) in the absence of prophylactic administration of antiemetic agents
(high:> 90%, moderate: 30%–90%, low: 10%–30%, minimal:< 10%).38

Antiemeticprophylaxis is recommendedby guidelines for eachemetic risk
and should be adhered to. For prominent nausea and vomiting, antiemetic
agents with different mechanisms of action should be added. Olanzapine,
a multiple receptor-targeting antipsychotic, is particularly effective for
chemotherapy-induced nausea and vomiting and also has an
appetite-stimulating effect.39 However, olanzapine is contraindicated in
patients with diabetes because it causes hyperglycemia.40,41 In a recent
report, a randomized, double-blind, placebo-controlled trial found that
daily olanzapine administration significantly improved appetite and
weight gain in patients undergoing cancer chemotherapy.42 Although the
efficacyof olanzapine for cancer cachexiahas not yet beenestablished, it is
clearly a useful drug for patients having cancer.
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Oral mucositis/taste disorder
The development of oral mucositis is a significant factor affecting

feeding. There are no established preventive measures, and oral care and
symptomatic treatment are recommended. If pain is present, anti-
inflammatory analgesics such as acetaminophen and Nonsteroidal anti-
inflammatory agents (NSAIDs), steroid ointments, and Chinese herbal
medicine (Hanxia Shashinto) can be suggested.43 When using steroid
ointments, care should be taken to avoid serious oral infections such as
oral candida.

Taste disorder is one adverse event that may decrease the patient's
QOL44 and zinc deficiency may be indicated as the cause. Severe taste
disorders are associated with decreased food intake and cachexia-related
decreases in QOL.45 Zinc supplementation with zinc acetate hydrate is
used to treat hypozincemia, but attention should be paid to copper
deficiency because of the inhibition of copper absorption.

Malaise
It is difficult to clearly distinguish malaise as an adverse event of

cancer chemotherapy from malaise caused by cancer cachexia, which
may also be influenced by other factors such as anemia and electrolyte
abnormalities. Furthermore, there is no established treatment for mal-
aise, and improvement is encouraged through reasonable rest and exer-
cise. If symptoms seem to change with the cancer chemotherapy regimen
cycle, it may be inferred that the malaise is due to the adverse effects of
anticancer agents rather than cancer cachexia.

Peripheral neuropathy
Anticancer agents that cause peripheral neuropathy can affect various

activities of daily living, such as abnormal sensation in the fingertips, and
in movement and walking. Oxaliplatin, vincristine, and paclitaxel cause
dose-limiting toxicity, and a reduction or discontinuation of anticancer
agents should be considered before irreversible symptoms develop.
Symptomatic treatment with pregabalin or duloxetine can be sug-
gested.46,47 The measures against cold exposure are effective in the acute
phase of peripheral neuropathy caused by oxaliplatin.

Future challenges in the treatment of cancer cachexia by
multidisciplinary care

Early intervention is recommended for cancer cachexia, and once it
reaches an irreversible stage, any treatment is unlikely to be effective.4,48

However, there are no adequate evidence-based recommendations on
what stage of cancer cachexia to start complex therapeutic interventions,
or indeed, which interventions should be selected. Furthermore, a system
for smooth collaboration in the treatment setting among multiple pro-
fessions, including those other than physicians and nurses, may not al-
ways be place. For example, our team lacks the ability to implement
exercise therapist intervention. Appropriate exercise therapy may
improve the physical function and QOL of patients with cancer
cachexia.49 It is reported that knowledge and education related to cancer
cachexia is lacking among medical professionals; that multidisciplinary
cooperation cannot be practiced; that the roles and responsibilities of
each team member are not clearly defined.50–53 Clinical trials of multi-
disciplinary interventions which combine drug therapy, nutritional
therapy, and exercise therapy are currently underway, and it is hoped
that the results will lead to the broad development and implementation
of multidisciplinary patient support systems across medical institutions.

As mentioned above, our team administers anamorelin according to
patient inclusion criteria that follow clinical trial protocols and practices
multidisciplinary collaboration. However, anamorelin is not effective in
all patients with cachexia. In previous findings, anamorelin induced a
significantly greater increase in LBM in patients with a short history of
chemotherapy than in those with a long history.54 In their retrospective
S4
study, Takeda et al. reported the results of a comparative study of
changes in body weight and appetite after anamorelin treatment in
pancreatic cancer patients with cachexia, divided into a moderate weight
loss group (5%–10%) and a severe weight loss group (> 10%).55 Results
showed that the moderate weight loss group gained significantly more
weight than the severe weight loss group. These results may suggest that
early initiation of anamorelin is associated with the efficacy of this agent.
The accumulation of such evidence has the potential to realize optimal
interventions for individual patients, and analyzing outcomes in actual
clinical practice is an important future task.

Furthermore, the impact of the activemanagement of adverse events on
the progression of cancer cachexia in patients receiving chemotherapy is
not clear. Patients with cancer cachexia have metabolic abnormalities that
may affect the excretion of anticancer drugs, which may be strongly re-
flected in adverse effects. Studies are needed to identify adverse event
symptoms that are strongly associated with cancer cachexia and to deter-
mine whether reducing adverse event symptoms through appropriate
management can contribute to the improvement of cancer cachexia.

Conclusions

Cancer cachexia is associated with decreased food intake and
increased inflammation, resulting in decreased muscle strength and
reduced QOL for the patient.2–4 Pharmacists, along with physicians,
nurses, dietitians, and physical therapists, should share information with
the team and actively participate in the establishment of multidisci-
plinary treatment for cancer cachexia as members of a professional team,
through monitoring cancer cachexia, supporting appropriate drug ther-
apy, managing chemotherapy-induced adverse events, and resolving
clinical problems.

Among the complex treatment now available for cancer cachexia,
pharmacists should contribute mainly pharmacologically. The role of
pharmacists is not only to intervene by checking compliance, concomi-
tant medications, and adverse events in patients with cancer cachexia;
pharmacists should also seek effective methods of medication, as well as
identify pharmacological factors that influence patients' anorexia and
weight loss, and work on interventions to improve them. For this pur-
pose, pharmacists need to collect information for patients which provide
a rationale for the timing of drug treatment recommendations for cancer
cachexia to physicians. Attention should be paid not only to numerical
data such as body weight, inflammatory response, albumin, and other
indicators of nutritional status but also to changes related to the patient's
QOL, such as activities of daily living, motivation, sociability, and
appearance. In particular, it is markedly valuable for nurses, who have
many opportunities to directly care for patients, to collect information on
changes in QOL. This information should be shared among the team,
including pharmacists, to identify the next point of intervention.
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