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Abstract

'The incidence of elderly population living with cancer increases. Maintaining or improving the quality of life (QoL) has become an important goal in the treatment
of cancer disease and is even an endpoint in clinical trials. The elderly are underrepresented within these clinical trials and often undertreated. The aged population
with cancer is very heterogeneous and has certain characteristics (comorbidities, vulnerability) making the management and assessment of QoL more complex in
this population.

Melatonin, a hormone secreted by the pineal gland, regulates various physiological functions and is involved in the initiation of sleep. With age, the secretion of
melatonin decreases and thus disrupts circadian rhythm. Circadin® (a prolonged-release form of melatonin) is used in France in the treatment of primary insomnia in
person over 55 years old and contributes to improvement of QoL. Melatonin also presents a potential interest in addition to chemotherapy in the treatment of cancer
by reducing or preventing certain symptoms (e.g., fatigue, depression) that constitute essential components of QoL. In this context, it seems appropriate to study the

impact of supplementation with melatonin during chemotherapy on QoL of elderly patients with metastatic cancer.
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Introduction

In oncology, since all anti-cancer drugs have side effects, it is
important to consider the benefits and the risks associated with these
treatments, especially in the elderly. This population is more vulnerable
to toxicities of the treatment and is more susceptible to the side effects
[1]. The elderly population is very heterogeneous and treatment of
cancer in this population requires knowledge not only of the disease
but also of physiological and pathophysiological features associated
with aging. Indeed, the presence of geriatric syndromes (e.g., impaired
vision and hearing, incontinence, poor nutrition) represents additional
important difficulties regarding treatment of the elderly [2]. In
addition, comorbidities have an impact on the choice of the treatment
(e.g., anthracyclin increasing the risk of cardiotoxicity such as heart
failure, cisplatin increasing the risk of renal failure) and lead to poly-
medication, which contributes to increased chemotherapy toxicity in
older patients [1].

This mini review will discuss about the interest of melatonin
supplementation during cancer treatment for elderly patients.

Melatonin and elderly patients

In humans, the pineal gland becomes less functional as age advances
and melatonin levels gradually decline over the life span [3]. The causes
of the decrease in melatonin secretion are not fully understood at this
stage, and several hypotheses have been suggested, such calcification
of the pineal gland, or abnormal transmission of the light signal [4].
Another suggested hypothesis is a decrease of melatonin receptors
(MT1) in the brain, which is age-related [5].

The melatonin secretion during aging inversely correlates with
sleep disturbances. One study has also demonstrated a link between
urinary melatonin reduction and poor quality of sleep in the elderly,
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and delayed sleep phase, identified by comparison with a control group
of the same age [6].

Circadian rhythm disruption in cancer patients and quality
of life

Decrease of melatonin secretion conduct to the circadian rhythm
disruption. This latter has been correlated with a lower QoL as a whole
in a total of 226 patients with metastatic colorectal cancer [7]. Another
study indicated that circadian rhythm alterations were associated
with poor performance status and liver metastasis in 13 patients with
advanced breast cancer [8].

There could be a link between a high rate of cytokines and circadian
system disturbance [9,10]. Innominato et al. [11] also showed in a study
of 96 patients with metastatic colorectal cancer, that disruption of the
circadian system was associated with a lower QoL as a whole and in
various domains, including social environment.

Melatonin during cancer treatments

Melatonin prolonged-release 2 mg has received its authorization
in the European market (EU/1/07/392/001; CIP 3400938414158) as a
monotherapy and should be given two hours prior to sleep and can
be used in the short-term treatment of primary insomnia in adults
aged 55 and more. The most common side effects reported in trials
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were headache, nasopharyngitis, back pain and arthralgia; they were
observed both in Circadin® and placebo groups.

A study on 200 patients with chemotherapy resistant metastatic
cancer, comparing chemotherapy versus chemotherapy + melatonin ata
dose of 20 mg /d for at least 2 months, showed a significant reduction in
chemotherapy-induced toxicities such as asthenia, thrombocytopenia,
neurotoxicity and stomatitis. Another study conducted by the same
team showed a significant reduction in some cancer-induced symptoms
by providing melatonin to 1440 patients: 718 patients treated with
supportive care alone, and 722 treated with supportive care + melatonin
at 20 mg/d [12]. The improved symptoms were cachexia; asthenia,
anorexia, depressive syndromes, and thrombocytopenia.

Also according to meta-analysis [13,14], the melatonin significantly
reduces symptoms such as asthenia, leukopenia, nausea and vomiting,
hypotension, and thrombocytopenia. As these symptoms are mostly
included in the measurement scales of the QoL, their improvement by
melatonin could be translated into patient QoL improvement.

A double-blind trial studied the effect of melatonin supplementation
(10 or 20 mg/d) on QoL [15]. It reported a better adjusted QoL score
(FACT-L) with a slightly significant better score (2.69 points, CI=0.01-
5.38, p=0.049) being found in social wellbeing.

MEQAPAG trial

According to these data, Jean PERRIN Comprehensive Cancer
Center has set up a phase III national multicenter, double-blind,
randomized, placebo-controlled trial (NCT02454855). The main
objective of the trialis to study the impact ofa melatonin supplementation
on the quality of life in elderly metastatic cancer patients (> 70 years).
The oral supplementation will start at the beginning of a new line of
treatment for metastatic cancer and will be administered for three
months. Patients will take Circadin® at a dose of 2 mg/day or placebo,
according to randomization, 1-2 hours before bedtime. The quality of life
will be assessed using the QLQ-C30 questionnaire. Five hundred patients
are needed to be recruited in this study and recruitment is ongoing.

Conclusion

The use of melatonin as a therapeutic strategy seems particularly
suitable for elderly patients, a population known to secrete significantly
less melatonin. However, to date no studies have been conducted in
this population. The elderly population is heterogeneous and complex
(comorbidities, general health, drug interactions, dosage adjustment),
and maintaining the QoL is a major challenge in the care of elderly
patients. In advanced disease, treatment is palliative, with the aim of
controlling the disease and pain, limiting toxicities and maintaining the
overall maintenance of QoL. It seems appropriate to study the impact
of melatonin supplementation during a cytotoxic therapy on QoL in
elderly metastatic cancer patient.
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