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ABSTRACT 

Migraine is one of the most common widespread neurological conditions. Even 

though we have access to a variety of treatment options, such as beta-blockers, 

anticonvulsants, and antidepressants, their tolerability is often limited because of 

their side effects. Recently a well known neurohormone - melatonin, which is 

responsible for regulating the sleep-wake cycle, became the subject of research as a 

potential alternative to standard therapeutic options. In this systematic review we 

have concluded the results of the studies published between 2015 and 2024. We 

focused on the efficacy, safety, and tolerability of melatonin in comparison to 

valproic acid and amitriptyline. The results consistently demonstrate that melatonin 

decreases migraine frequency and severity. Furthermore, it lowers the reliance on 

pain medication. Its efficacy is generally comparable to valproic acid and slightly 

lower than amitriptyline but melatonin presents fewer and milder side effects 

making it more tolerable. The fact that melatonin alleviates both headache 

symptoms and sleep disturbances may play a key role in its selection as a treatment 

for a particular group of patients. Studies involving pediatric populations suggest 

that melatonin may be a safe and beneficial option also for children, although 

further evidence is required. The findings of this review support the thesis that 

melatonin might be a promising, safe, well-tolerated, and accessible option in 

migraine management. However, more clinical trials are needed to establish 

treatment guidelines and determine the most effective dosage and duration of 

melatonin treatment. 
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1. INTRODUCTION  

According to WHO in 2019, headache disorders were the third leading cause of 

neurological disease burden, following stroke and dementia, as measured by age-

standardized disability-adjusted life years (DALYs). Unfortunately, only a minority 

of patients achieve satisfactory treatment outcomes. Migraines manifest as recurrent 
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episodes of headaches that can vary in intensity and may be accompanied by other symptoms, such as nausea, vomiting, or 

hypersensitivity to light or sound. These symptoms can significantly affect daily functioning and quality of life. Therapies we are 

familiar with, including triptans, beta-blockers, and anticonvulsants, offer varying degrees of efficacy and are often associated with side 

effects that can limit patient adherence. 

Melatonin is a neurohormone produced by the pineal gland. The blood levels of melatonin fluctuate throughout the day. During the 

daytime, they typically range between 0-20 pg/ml. At night, the melatonin blood concentration increases significantly, reaching 40-100 

pg/ml. Melatonin secretion occurs at night, with peak plasma levels occurring between 2 am and 4 am (Zduńska et al., 2021). The 

production and secretion of melatonin is genetically determined, and it decreases with age (Zduńska et al., 2022; Kamfar et al., 2024). 

Melatonin affects sleep regulation, it demonstrates antioxidative properties, and it has an ability to modulate vascular tone and 

neurotransmitter release. These factors may play a crucial role in migraine pathophysiology (Long et al., 2019).  

The main center that controls the activity of the pineal gland and melatonin synthesis is the suprachiasmatic nucleus of the 

hypothalamus, which is part of a complex neural pathway that transmits information about changes in light conditions to the pineal 

gland (Lu & Kim, 2022). The hypothalamus also connects with the nuclei of the trigeminal nerve, particularly the caudal nucleus. The 

structure is involved in migraine pathophysiology. It processes pain signals from the head and face. It contributes to central 

sensitization, which intensifies pain during migraine attacks (Salinas-Abarca et al., 2025). 

 

Aim 

We conducted this systematic review to determine whether melatonin may be a potential prophylactic treatment for migraine. An 

expanding number of studies provide evidence of its beneficial effects. Some studies report decreases in attack frequency, duration, and 

severity. However, other studies have shown varied results. Multiple randomized controlled trials and observational studies have been 

analyzed to accumulate the most reliable data. The top priority was also to determine its safety profile and to compare it to traditional 

treatments. Knowing the complexity of migraine pathophysiology, its multiple clinical manifestations and various patient responses to 

treatment, it is critical to evaluate the impact of melatonin on multiple aspects and on a variety of different patients. 

 

2. REVIEW METHOD 

The article was created based on the randomised controlled trials, clinical trials, and observational studies published in the period 2015 

- 2024 to provide the most recent data. The key outcomes in the reviewed studies were the effectiveness and safety of melatonin in the 

treatment of migraine. Both adult and pediatric populations were considered. The selection criteria have been pointed out below: 

Inclusion criteria: 

1. Studies evaluating the use of melatonin for migraine prevention or treatment. 

2. Both adult and pediatric populations. 

3. Clinical trials, cohort studies and randomized controlled trials.  

4. Studies comparing melatonin with placebo, standard migraine medications, or other prophylactic treatments. 

5. Studies published in peer-reviewed journals. 

Exclusion Criteria: 

1. Conference abstracts, metaanalysis, other reviews, and non-peer-reviewed publications. 

2. Studies focus on migraine conditions other than primary migraine, such as those secondary to other neurological disorders. 

3. Non-English language studies. 

4. Studies conducted before 2015.   

The data for the review were collected from available sources, including PubMed, Scopus, and Google Scholar (Figure 1). Keywords 

such as 'melatonin', 'migraine', 'headache prevention', 'migraine prevention', and 'headache and migraine prophylaxis' were used in 

research. Evelven independent reviewers conducted the search, analysis, and editing to ensure comprehensiveness and minimize 

selection bias. The selection focused exclusively on English-language publications. After insightful evaluation we included the studies 

in the review to analyze in terms: the effect of melatonin on the frequency of migraine attacks, the influence of melatonin on the 

severity and duration of migraine attacks as well, as the quality of life, as measured by standardized scales [e.g., MIDAS (The Migraine 

Disability Assessment Score), PSQI (The Pittsburgh Sleep Quality Index)]. Secondary outcomes included adverse effects or side effects 

associated with melatonin use, including drowsiness, dizziness, or gastrointestinal disturbances. 
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The quality appraisals were performed individually by each reviewer, and necessary modifications have been implemented. Each 

reviewer had continuous access to the data collected throughout the entire process. We stored the data in a standardized electronic 

format, available to all researchers. 

 

 
Figure 1 Consort Chart 

 

3. RESULTS AND DISCUSSION 

Within the analyzed studies, we investigated several aspects of melatonin use in migraine prophylaxis and treatment. Some studies 

included in this review primarily focused on comparing the melatonin treatment group with a placebo group. At the same time, others 

also included comparisons with standard treatment options such as valproic acid and amitriptyline. One of the variables addressed in 

the studies was the occurrence of side effects and patient tolerance. These were especially important for further discussion whether 

melatonin could be considered as a potential pharmacological option for migraine management. Our analysis highlights the key 

aspects of melatonin's impact on headaches: its efficacy and side effects in comparison to other therapeutic options.  
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Frequency, duration and severity of migraine attacks 

One of the most important factors studied in the reviewed articles was the reduction of the number of headache episodes in groups 

treated with melatonin. Multiple high-quality studies provided proof that melatonin is effective in reducing the frequency of migraine 

attacks measured as the number of monthly migraine days (MMD). A notable observation that repeated itself across the analyzed 

studies was that the reduction in MMD was particularly pronounced after a prolonged treatment period, ranging from 2 to 4 months. 

For the duration of a single migraine episode, a similar trend was observed. Melatonin showed a promising result, with a reduction in 

attack duration across the majority of studies.  

The Visual Analog Scale (VAS) and the Migraine Disability Assessment Scale (MIDAS) were used by the researchers to assess 

headache intensity. Participants in the melatonin groups reported a notably lower score.  These findings underscore the potential of 

melatonin as an effective therapeutic intervention for alleviating migraine-related disability. 

 

Comparison of Melatonin and Valproic Acid and Amitriptyline  

One of the main points of the studies was to establish the efficiency of melatonin in comparison to other, commonly used, standard 

therapeutic options. The authors of the analyzed studies made an effort to carefully and meticulously select study groups in a way that 

ensured comparability. They chose participants with similar MMD, duration of single attack, VAS, MIDAS scores, and the need for 

analgesics use. This way, they enhanced the reliability of the results.  

In comparative studies, melatonin demonstrated similar clinical efficacy to sodium valproate and amitriptyline – two common 

medications used for migraine prevention. Most studies reported comparable headache frequency, duration, severity, and MIDAS 

scores in the treatment groups. However, the placebo group did not show meaningful improvements. 

Melatonin demonstrated effects comparable to those of valproic acid, whereas some studies suggested that amitriptyline may be 

slightly more effective than melatonin. Most studies focused on evaluating the efficacy of the drugs depending on the duration of their 

administration. Findings indicated that while the initial efficacy of melatonin was comparable to that of valproic acid and amitriptyline, 

it demonstrated greater effectiveness after several months of continued use. The most significant change was visible in attack severity 

and MIDAS score (Ebrahimi-Monfared et al., 2017; Gonçalves et al., 2016). Melatonin and valproic acid significantly reduced disability 

that was associated with migraine, improving overall quality of life (Ebrahimi-Monfared et al., 2017; Wang et al., 2024; Bougea et al., 

2016). Migraines affect up to 11% of the population (Feigin et al., 2017). The ability to alleviate migraine-related disability directly 

influences daily functioning. According to researchers, more than 50% of migraine patients experience substantial limitations in their 

daily activities because of the severity of their condition. It leads to lost productivity and increased healthcare costs (Wolfe et al., 2016). 

The fact that both melatonin and valproic acid significantly reduced disability in the studies aligns with the need for research on 

effective treatments that not only decrease the frequency and severity of migraine attacks but also improve the overall quality of life 

without causing additional side effects. 

Placebo groups didn't report any significant changes in disability scores. Furthermore, it is noticeable that patients with migraine 

often experience significant issues with sleep quality (Hammond et al., 2019). 

Since the fundamental role of melatonin is its effect on sleep regulation, it is plausible that its positive impact on sleep quality may 

also contribute to alleviating the disability associated with migraines. Sleep disruptions are common among migraine sufferers, and 

improving sleep quality could potentially reduce the frequency and severity of migraine attacks, enhancing overall patient outcomes. 

Studies have shown that individuals with migraine often experience disturbed sleep patterns, including poor sleep quality, reduced 

sleep duration, and increased sleep fragmentation, which in turn may exacerbate the severity of migraine attacks. 

Poor sleep may be both a trigger and a consequence of migraine attacks. Inadequate sleep, its amount or quality, often triggers 

migraines. It also works the other way around - migraine may be the reason for sleep disturbances. A study proved that the risk of 

more frequent and more severe migraine attacks was way higher for individuals who experienced poor sleep quality. The beneficial 

effects of melatonin in migraine prevention and sleep enhancement may explain its efficacy in reducing migraine-related disability 

(Song et al., 2018; Cho et al., 2020; Andrijauskis et al., 2020; Ziv & Gross, 2020; Duan et al., 2022). 

 

Analgesic usage in addition to treatment  

The frequency and amount of analgesic use are essential secondary outcomes in migraine prophylaxis studies, as they reflect both the 

severity of individual attacks and the overall burden of the disease on patients. Patients who received melatonin required fewer 
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analgesics throughout the follow-up period. They noted both reduced attack severity and frequency. Valproic acid had a comparable 

effect, achieving similar reductions in need for analgesics. 

Similar results were observed for the amitriptyline group, although the reduction was slightly less consistent across studies 

compared to melatonin and valproate. There were no meaningful changes in analgesic dependence reported in placebo groups. In 

some cases, analgesic dependence remained unchanged or there was only a minor decrease. The result underscores the effect of 

treatment. These findings support the utility of melatonin as a well-tolerated and effective option. Melatonin may be a highly 

competitive alternative to standard methods for reducing acute migraine (Gelfand & Goadsby, 2016; Gonçalves et al., 2016; Ebrahimi-

Monfared et al., 2017). 

Melatonin may not only alleviate the burden of migraine attacks but also lower the risk of potential long-term consequences of 

chronic analgesic consumption. This observation may lead to the development of more sustainable migraine management strategies. 

Treatment that will not only focus on the main symptom but also take into consideration the patient's profile, their co-occurring 

conditions, needs, expectations, and possible future outcomes. 

 

Safety and Tolerability of Melatonin 

When a new treatment is introduced, safety and tolerability are crucial factors that are always considered in long-term therapies for 

chronic conditions, such as migraines. Melatonin introduced a more favorable safety and tolerability profile. Significantly fewer 

patients experienced side effects, such as dry mouth, fatigue, somnolence, weight changes, and dizziness, compared to those receiving 

valproic acid or amitriptyline. The melatonin groups mainly experienced mild side effects. Amitriptyline was associated with 

significant weight gain, whereas patients receiving melatonin experienced a noticeable weight reduction—an effect that may be 

important in guiding treatment decisions. This topic needs further discussion and research. The melatonin groups generally showed a 

higher responder rate, outperforming amitriptyline, valproic acid, and placebo. All of the above evidence suggests that melatonin is a 

promising alternative for long-term migraine prevention, particularly for patients who cannot tolerate the side effects of traditional 

treatments (Fallah et al., 2018; Gonçalves et al., 2016; Mehramiri et al., 2024). 

 

Potential for Use in Adolescents and Children 

Some of the reviewed studies included pediatric populations, where melatonin has also shown promise. A survey by Gelfand et al., 

(2016) evaluated its effectiveness in adolescent migraine patients. Melatonin significantly lowered both the frequency and severity of 

migraine attacks compared to the placebo group. That finding emphasizes the potential of melatonin as a safe and practical choice for 

younger patients, who may be more sensitive to the side effects of other preventive medications. Nevertheless, the quantity of studies 

conducted in pediatric populations is currently minimal, which makes it difficult to establish firm evidence-based conclusions. 

Therefore, there is a need for further well-designed studies in this age group. To facilitate the interpretation and comparison of the 

cross-study findings, the results have been organized into a summary table (Table 1).  

 

Table 1 Cross-study summary and comparison  

 Melatonin Valproic Acid Amitriptyline Placebo 

Efficacy 

Effective in reducing 

frequency, duration, 

severity, analgesic use, 

and disability scores. 

Similar efficacy to 

melatonin across most 

clinical outcomes. 

Effective, though 

with a slightly lower 

responder rate 

compared to 

melatonin. 

Generally ineffective; 

minor improvements 

only in some cases (e.g. 

severity). 

Responder Rate 

The highest proportion 

of patients with 

significant reduction in 

migraine frequency. 

Moderate responder 

rate; similar to 

melatonin. 

Lower responder 

rate than melatonin, 

but still better than 

placebo. 

Lowest responder rate; 

many patients showed 

no significant 

improvement. 

Tolerability 

Well-tolerated, mild 

side effects; similar to 

placebo. 

Less well tolerated; 

side effects are more 

frequent and 

Poorer tolerability; 

significantly more 

adverse events 

Well tolerated; side 

effects are minimal and 

similar to melatonin. 
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noticeable. reported. 

Common Side 

Effects 

Fatigue, drowsiness 

(mild, infrequent). 

Nausea, tremor, 

dizziness. 

Dry mouth, 

constipation, weight 

gain, sedation. 

Dry mouth syndrome; 

very few reported 

effects overall. 

Weight Impact 
Slight weight loss or 

neutral. 

Not highlighted as 

significant. 

Weight gain was 

observed and 

statistically 

significant. 

Slight weight gain; less 

than with amitriptyline. 

Disability 

Reduction 

Significant 

improvement in MIDAS 

and headache-related 

quality of life. 

Similar improvement 

to melatonin. 

Improvement noted 

but less emphasized. 

No significant 

improvement in 

disability scores. 

Analgesic Use 
Noticeable reduction in 

painkiller use. 
Comparable reduction. 

Reduced use, but 

less consistently 

than melatonin. 

No significant 

reduction. 

Overall Clinical 

Value 

Safe, cost-effective, and 

promising as a first-line 

or adjunct treatment. 

Effective but with more 

side effects; may suit 

specific patient 

profiles. 

Effective but less 

favorable due to 

tolerability issues. 

Largely ineffective as a 

standalone migraine 

prophylaxis. 

 

4. CONCLUSION 

Melatonin preserved a profitable balance between efficacy and safety. It is a promising candidate for both first-line and adjunctive 

migraine prophylaxis. In multiple studies, melatonin has been proved to be more tolerable by patients, as it was associated with fewer 

side effects in comparison to amitriptyline and valproic acid.  

The collected data indicate that melatonin is effective in reducing the frequency and duration of migraine attacks. It is also 

beneficial due to its improved tolerability compared to traditional treatments, with fewer side effects. Further large-scale, high-quality 

clinical trials are necessary to confirm these findings and to better define the optimal dosing, duration, and patient populations that 

may benefit most from melatonin therapy. 
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