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ABSTRACT 

The natural body clock, or circadian rhythm, often 

gets disrupted in people with major depressive 

disorder (MDD), particularly affecting sleep 

patterns. This disruption is closely linked to 

depression, as sleep issues are not only a symptom 

but also a diagnostic criterion for MDD. Insomnia 

often appears before mood symptoms, indicating its 

importance in the development of depression. When 

sleep cycles are disturbed, it can hinder recovery 

and prevent a full return to well-being. 

Recognizing and treating sleep disturbances early 

on could be crucial for both managing current 

depression and preventing future episodes. Research 

highlights that certain receptors in the brain, 

particularly melatonergic (MT1 and MT2) and 5-

HT2C serotonin receptors, play a key role in 

regulating circadian rhythms. 

Agomelatine is a new type of antidepressant that 

works by stimulating melatonin receptors while also 

blocking some serotonin receptors. This medication 

not only helps improve mood but also enhances sleep 

quality without many of the side effects associated 

with traditional antidepressants, such as weight gain 

or sexual dysfunction. These benefits make 

agomelatine a promising option for treating 

depression and supporting a full recovery. 

Keywords 

agomelatine; circadian rhythm disturbances; major 

depressive disorder; recovery; remission; residual 
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Introduction 

There’s growing interest in how biological 

rhythms, particularly circadian rhythms, 

relate to major depressive disorder (MDD). 

Research shows that disruptions in these 

natural rhythms, like changes in sleep 

patterns, can significantly affect mood. 

Sleep disturbances are a well-recognized 

factor in depression and are even included 

as a diagnostic criterion for major 

depressive episodes in the DSM-IV.  

Insomnia often occurs before other 

symptoms of depression emerge, and sleep 

problems can predict future episodes of 

depression. This suggests that identifying 

and treating sleep issues early could be key 

to managing and preventing recurrent 

depression. 

In this article, we’ll explore how 

disturbances in circadian rhythms are 

connected to depression, discuss challenges 

related to remission and relapse in MDD, 

and look at strategies for achieving better 

recovery for those affected by this 

condition. 

Circadian rhythms are our body’s natural 

cycles that typically follow a 24-hour 

pattern, influencing when we feel awake 

and when we feel sleepy. As people age, 

these rhythms often start to deteriorate, 

leading to poorer sleep quality and 

cognitive issues. In conditions like 

Alzheimer’s Disease (AD), this 

deterioration can become even more 

pronounced, affecting a significant number 

of patients at various stages of their illness. 
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Research shows that people with vascular 

cognitive disorders experience more sleep 

disturbances than those with Alzheimer’s. 

Additionally, disruptions in circadian 

rhythms can impact recovery in patients 

who have suffered a stroke. 

In Alzheimer’s patients, common 

behavioural changes include daytime 

restlessness, nighttime insomnia, and 

increased agitation. Nocturnal sleep 

disturbances often lead to daytime napping, 

which can be closely linked to the severity 

of dementia 

Circadian rhythm disturbances in 

Alzheimer’s can be quite severe and are 

major factors leading to patients being 

placed in care facilities. These disturbances 

can also result in shorter life expectancy for 

residents in long-term care and create 

significant emotional and physical 

challenges for caregivers. 

Circadian Rhythm 

We inhibit the rhythmic world, where the 

earth’s rotation on its axis or its orbit around 

the sun create predictable patterns. These 

movements give rise to daily and seasonal 

rhythms that influence light intensity, 

ambient temperature, humidity, and host of 

other environmental factor. 

 

Pharmacology of agomelatine and 

circadian function: 

Agomelatine is an innovative 

antidepressant that acts uniquely on the 

brain's melatonin and serotonin systems. It 

works primarily as an agonist for melatonin 

receptors MT1 and MT2 and also blocks the 

5-HT2C serotonin receptors. This 

combination of actions gives it a distinctive 

role in regulating mood and biological 

rhythms. 

The suprachiasmatic nucleus (SCN), the 

brain's primary circadian clock, has a high 

concentration of melatonin and serotonin 

receptors. Research indicates that the 

expression of MT1 receptors varies 

throughout the day, influenced by light and 

the body’s internal clock. Similarly, the 5-

HT2C receptors show a circadian rhythm in 

their expression, although this rhythmicity 

is not observed for all serotonin receptors. 

Quality of Remission with the 

Melatonergic Antidepressant 

Agomelatine: 

Agomelatine has shown a strong affinity for 

the MT1, MT2, and 5-HT2C receptors in 

humans. Animal studies indicate that it can 

effectively reset disrupted circadian 

rhythms, suggesting that it may help restore 

balance in individuals with mood disorders 

associated with circadian rhythm 

disturbances. Overall, agomelatine's ability 

to target these receptors positions it as a 

promising treatment for depression, 

particularly in patients with circadian 

rhythm disruptions. 

Agomelatine is a melatonergic 

antidepressant that has shown efficacy in 

treating major depressive disorder (MDD) 

through several clinical trials. Studies 

demonstrate that a standard dose of 25 

mg/day significantly reduces Hamilton 

Depression Rating Scale (HAMD) scores 

compared to placebo over 6-8 weeks. In 

particular, a stringent measure of remission 

(HAMD ≤ 6) revealed that 30.4% of 

patients on agomelatine achieved 

remission, compared to 15.4% on placebo. 

An increased dose of 50 mg/day offered 
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additional benefits for those with 

insufficient response. 

 

Agomelatine's performance is comparable 

to traditional antidepressants, showing 

similar efficacy to the SNRI venlafaxine 

and the SSRI paroxetine. In a trial, 

remission rates after 12 weeks were 

reported as 73% for agomelatine versus 

66.9% for venlafaxine. 

For patients with severe depression 

(HAMD ≥ 25), agomelatine demonstrated 

notable effectiveness, with a greater 

treatment effect observed as baseline 

depression severity increased. This aligns 

with findings for other antidepressants like 

escitalopram and venlafaxine at higher 

doses. 

Additionally, agomelatine offers unique 

benefits related to sleep regulation. As a 

melatonergic agonist and 5-HT2C 

antagonist, it improves sleep quality 

without sedative effects, enhancing both 

sleep architecture and daytime alertness. 

Studies have shown that patients treated 

with agomelatine experience better sleep 

continuity and improved overall quality of 

life. 

Polysomnography research further supports 

these findings, indicating that agomelatine 

normalizes non-rapid eye movement 

(NREM) sleep patterns in patients with 

MDD, correlating with subjective reports of 

improved mood and sleep quality. 

Overall, agomelatine appears to provide 

high-quality remission in MDD, with 

particular advantages in sleep regulation 

and daytime functioning compared to 

traditional antidepressants. Further studies 

are ongoing to explore its full potential. 

 

Common AD Symptoms Related to 

CRDs: 

In Alzheimer's disease (AD), common 

symptoms related to circadian rhythm 

disturbances (CRDs) include insomnia, 

changes in nighttime behavior, and 

excessive daytime sleepiness, often 

stemming from disrupted sleep at night. 

One specific issue that can occur is REM 

behaviour disorder, where patients may act 

out their dreams. 
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Insomnia: 

Insomnia in AD patients can arise from 

various causes. While it is often linked to 

neurodegenerative changes affecting 

circadian rhythms, it's important to consider 

other factors that might contribute to sleep 

problems. For instance, sleep apnea—

where breathing stops and starts during 

sleep—can lead to confusion and 

awakenings. In some cases, using a 

continuous positive airway pressure 

(CPAP) machine has been found to improve 

both insomnia and cognitive function in 

affected individuals. 

In Alzheimer’s disease (AD) patients, 

circadian rhythm disturbances can be 

further complicated by other factors. 

Psychiatric issues, particularly depression 

and anxiety, are significant contributors to 

insomnia. Addressing these mental health 

conditions may help improve sleep in 

individuals with AD. 

Additionally, excessive consumption of 

stimulants like coffee, tea, and caffeinated 

soft drinks can worsen sleep problems. 

Theophylline, a medication often used for 

respiratory conditions, can also lead to 

insomnia. Moreover, cholinesterase 

inhibitors, such as donepezil, which are 

commonly prescribed for AD, may 

occasionally cause sleep disturbances. 

Hypersomnia 

Excessive daytime sleepiness, known as 

hypersomnia, can be related to changes in 

different sleep stages. Conditions like 

idiopathic hypersomnia affect NREM 

sleep, while narcolepsy affects REM sleep. 

Narcolepsy, which is characterized by 

sudden urges to sleep, can be accompanied 

by symptoms like cataplexy (a sudden loss 

of muscle tone), vivid hallucinations, and 

brief periods of paralysis. It's generally 

uncommon in older adults, including those 

with Alzheimer’s disease (AD). 

In the elderly, hypersomnia is more 

frequently seen in conditions like 

Parkinson’s disease (PD), Lewy body 

dementia (DLB), or Parkinson’s disease 

dementia (PDD) rather than in AD. A newly 

discovered neuropeptide in the 

hypothalamus called hypocretin-1 may play 

a role in maintaining wakefulness. Lower 

levels of hypocretin-1 could contribute to 

sleep fragmentation in AD, leading to 

increased daytime sleepiness. Targeting the 

hypocretin system could potentially help 

improve wakefulness and sleep quality in 

AD patients. 

For those with AD, treatments for insomnia 

or medications for nighttime agitation often 

contribute to excessive daytime sleepiness. 

Additionally, certain drugs, like 

anticonvulsants and those with strong 

anticholinergic effects (such as some 

antihistamines), can cause sedation and 

increase sleepiness during the day. 

A lack of engaging activities can also lead 

to boredom and contribute to daytime 

sleepiness. Sometimes, caregivers may 

encourage daytime sleeping to make their 

caregiving easier, which can disrupt 

nighttime sleep and further worsen 

circadian rhythm disturbances. 

Sundowning 

Sundowning refers to a state of increased 

agitation or confusion that often occurs in 

the late afternoon or evening, typically 

between 4 PM and 11 PM. During this time, 

individuals with Alzheimer’s disease (AD) 

may exhibit behaviors such as loud 

vocalizations, wandering, physical 

aggression, and general restlessness. 
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Interestingly, some studies suggest that the 

peak time for these behaviors might even be 

as early as 2:30 PM. 

The prevalence of sundowning in AD 

patients ranges from about 12% to 25%. 

This phenomenon likely indicates changes 

in the body's ability to regulate sleep and 

wakefulness, which can affect how patients 

experience time and reality. 

Several factors can contribute to 

sundowning. For example, fatigue, 

decreased lighting, and increased shadows 

can create confusion, making it difficult for 

individuals to distinguish between dreams 

and reality. Changes in environment, like 

moving to a new nursing home or shifts in 

caregivers, can also exacerbate agitation. 

Sundowning often peaks during the middle 

stages of Alzheimer’s disease but may 

lessen as the disease progresses. 

REM Sleep Behaviour Disorder (RBD) 

REM Sleep Behaviour Disorder (RBD) can 

be classified as either idiopathic or 

secondary to identifiable causes, with most 

cases linked to neurodegenerative diseases. 

For instance, people with narcolepsy may 

experience RBD due to the degeneration of 

neurons that produce hypocretin. Certain 

medications, including sedative hypnotics, 

tricyclic antidepressants, anticholinergics, 

and selective serotonin reuptake inhibitors, 

can also induce RBD. There have even been 

reports of RBD occurring in Alzheimer’s 

patients taking rivastigmine, a 

cholinesterase inhibitor. 

RBD is characterized by violent physical 

activity during dreaming, resulting from the 

loss of muscle paralysis that normally 

occurs during REM sleep. This leads to 

increased muscle activity, which can be 

measured through electromyographic 

(EMG) recordings from the face and limbs 

during sleep. Patients with RBD may injure 

themselves or their bed partners, often in 

response to vivid dreams. 

It’s important to differentiate RBD from 

nocturnal paroxysmal dystonia (NPD), 

which involves abnormal movements 

during the night, such as trunk and head 

movements and limb flexing. NPD is 

usually linked to nocturnal frontal lobe 

epilepsy and occurs primarily during 

NREM sleep, while RBD occurs during 

REM sleep. NPD is typically treated with 

anticonvulsants like carbamazepine, 

whereas RBD is often managed with 

clonazepam. 

Treatment Approaches 

There is solid evidence that behavioural and 

environmental strategies can help alleviate 

sleep problems and nighttime disturbances 

in patients with Alzheimer’s disease (AD). 

For example, creating a calming bedtime 

routine, ensuring a comfortable sleep 

environment, and engaging patients in 

regular daytime activities can improve 

sleep quality. 

Pharmacological options are also available 

to treat symptoms related to circadian 

rhythm disturbances. However, it's 

important to be cautious with certain 

medications, such as benzodiazepines, 

which can worsen cognitive decline and 

potentially exacerbate conditions like 

obstructive sleep apnoea, commonly seen 

in AD patients. Additionally, some 

medications may cause daytime 

drowsiness, which can interfere with 

nighttime sleep.  

Overall, a combination of behavioural 

interventions and careful medication 
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management is often the best approach to 

address sleep issues in individuals with AD. 

Behavioural and Environmental 

Approaches: 

There are several simple and effective 

interventions that can help manage 

circadian rhythm disturbances (CRDs) in 

Alzheimer’s disease (AD) patients. Here 

are some strategies to consider: 

1. Regular Activity Schedule: Keeping a 

consistent daily routine, such as serving 

dinner early, can help regulate sleep 

patterns. 

2. Bedtime Routines: Establishing calming 

bedtime rituals can signal to the body that 

it’s time to wind down. 

3. Minimize Noise and Light: Reducing 

noise levels and limiting exposure to bright 

lights at night can create a more restful 

environment. 

4. Limit Stimulants: Reducing caffeine 

and alcohol intake can improve sleep 

quality. 

Many AD patients, especially those in long-

term care, may spend excessive time in bed 

and not enough time engaging in physical 

activities, which can disrupt circadian 

rhythms. Incorporating mental, physical, 

and social activities can help combat 

boredom and reduce daytime napping. 

Research has shown that a lack of bright 

light exposure is common among long-term 

care residents, contributing to circadian 

dysregulation. Light exposure is a powerful 

cue for regulating sleep-wake cycles, so 

increasing daily light exposure can be 

beneficial. 

 In one study, community-dwelling AD 

patients who engaged in daily exercise 

combined with 60 minutes of bright light 

therapy experienced significant 

improvements. They had fewer nighttime 

awakenings, less total wakefulness at night, 

and decreased depression after two months. 

These positive effects were maintained for 

six months, highlighting the effectiveness 

of combining physical activity with light 

therapy in improving sleep and overall 

well-being. 

Table1: Dosing Schedule of Medications Used in Circadian Rhythm Disturbances (CRD) 
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Bright light therapy has shown several 

benefits for people with Alzheimer’s 

disease, particularly in improving sleep and 

activity patterns. A two-week study using 

actigraphy (which measures movement) 

found positive changes in activity levels. 

Additionally, a long-term study in the 

Netherlands involving nearly 200 residents 

at care facilities indicated that bright light 

therapy could help with both cognitive and 

non-cognitive symptoms of dementia, 

although the effects were less pronounced 

when combined with melatonin. 

In summary, regular exposure to bright light 

can be effective for managing issues related 

to day-night cycles. For patients with REM 

Sleep Behaviour Disorder (RBD), ensuring 

safety by removing hazardous items from 

the bedroom and placing a soft mattress 

next to the bed can be beneficial. 

Furthermore, clinical observations suggest 

that some Alzheimer’s patients with 

obstructive sleep apnoea, who are treated 

with continuous positive airway pressure 

(CPAP) therapy, may experience improved 

sleep quality. It's generally recommended to 

try behavioural and environmental 

strategies first before considering 

medication option 

Pharmacological Approaches 

There are several medications available to 

help manage issues like insomnia, 

behavioral disturbances, nighttime 

agitation or wandering, excessive daytime 

sleepiness, REM Sleep Behaviour Disorder, 

and restless legs syndrome. However, it’s 

important to combine these medications 

with environmental and behavioural 

changes for the best results. 

When selecting a medication, it’s crucial to 

tailor the choice and dosing to each 
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individual patient. This personalized 

approach ensures that treatment is effective 

and takes into account the unique needs and 

circumstances of each person. 

It's the clinician's responsibility to carefully 

consider any potential side effects and drug 

interactions when prescribing medications. 

This means they need to be aware of how 

different drugs can affect each other and 

how they might impact the patient's overall 

health. By doing so, clinicians can help 

ensure that treatments are safe and effective 

for each individual patient. 

Insomnia is a common issue for people with 

Alzheimer’s disease, and if it’s not properly 

treated, it can worsen both cognitive and 

non-cognitive symptoms. Medications that 

are often used to help with sleep include 

trazodone, zolpidem, sedating 

antidepressants like mirtazapine, and 

sometimes low doses of sedating atypical 

antipsychotics such as quetiapine and 

chloral hydrate.  

When considering antipsychotics for 

Alzheimer’s patients, it’s important to keep 

in mind the FDA warnings about potential 

risks, including increased chances of 

mortality, stroke, and related events. 

Benzodiazepines should generally be 

avoided because they can impair cognitive 

function, affect balance, and increase the 

risk of falls. 

For issues like nocturnal agitation, 

wandering, aggression, and hallucinations, 

medication can be considered after 

checking for other medical problems and 

trying behavioral strategies. Effective 

options may include atypical 

antipsychotics, anticonvulsants, short-

acting benzodiazepines like lorazepam, 

longer-acting ones like clonazepam, and 

trazodone. Always refer to the dosing 

guidelines for these medications to ensure 

safe and effective use. 

While higher doses of medications like 

methylphenidate or modafinil can pose 

cardiovascular risks for older adults, lower 

doses may be helpful for managing 

excessive daytime sleepiness. It's important 

to weigh the benefits and risks of these 

medications and have a discussion with the 

patient and their family before starting 

treatment. Keep in mind that stimulants 

might also aggravate symptoms of 

"sundowning," such as hallucinations. 

Restless legs syndrome is another common 

issue in Alzheimer’s patients that can 

complicate sleep problems. Medications 

like pramipexole (0.25 mg) or ropinirole 

(0.5 mg), taken at bedtime, are often 

prescribed for this condition. However, the 

stimulating effects of these drugs can 

sometimes worsen sleep disturbances for 

some patients. 
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