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ABSTRACT

Introduction: Tension-type headache (TTH) is
the most prevalent primary headache. Every
year, about 2–3% of patients with TTH progress
to chronic TTH with daily or near-daily head-
ache, warranting preventive treatment. The
treatment of chronic TTH is complex and very
often associated with significant tolerability
issues. To date, melatonin has been studied in
only a few small uncontrolled trials. The aim of
this surveillance program was to evaluate the
efficacy of melatonin (Melaxen�) in patients
with TTH and disruption of circadian rhythms
in real-world practice.
Methods: Sixty-one patients with chronic TTH
were enrolled. After the 30-day baseline period,
patients took 3 mg of melatonin at bedtime for

30 days with a follow-up period of another
30 days. VAS pain intensity assessments,
Hamilton Anxiety Rating Scale (HAM-A),
Hamilton Depression Rating Scale (HAM-D),
HIT-6 and Levin sleep quality scores were
obtained at the baseline visit, at month 1, and
month 2.
Results: A significant decrease in the number of
headache days per month, VAS pain intensity,
HAM-A, HAM-D and HIT-6 scores, and an
improvement in sleep quality were observed
throughout the study. No treatment-emergent
adverse events were reported.
Conclusions: Melatonin is an effective and safe
alternative for the treatment of chronic TTH.

Keywords: Headache; Melatonin; Tension-type
headache

A. B. Danilov � A. B. Danilov � N. V. Latysheva (&)
Department of Neurology, Institute for Professional
Education, Sechenov First Moscow State Medical
University (Sechenov University), Moscow, Russia
e-mail: ninalat@gmail.com

O. V. Kurushina
Department of Neurology, Volgograd State Medical
University, Volgograd, Russia

E. A. Shestel
Rostov-On-Don Regional Headache Center, Rostov-
on-Don, Russia

S. A. Zhivolupov
Department of Neurology, S.M. Kirov Military
Medical Academy, St. Petersburg, Russia

Pain Ther (2020) 9:741–750

https://doi.org/10.1007/s40122-020-00207-y

http://orcid.org/0000-0001-9600-5540
http://crossmark.crossref.org/dialog/?doi=10.1007/s40122-020-00207-y&amp;domain=pdf
https://doi.org/10.1007/s40122-020-00207-y


Key Summary Points

Why carry out this study?

Tension-type headache (TTH) is the most
prevalent primary headache.

The treatment of chronic TTH is complex
and very often associated with significant
tolerability issues.

The aim of this surveillance program was
to evaluate the efficacy of melatonin in
patients with TTH and disruption of
circadian rhythms in real-world practice.

What was learned from the study?

Sixty-one patients with chronic TTH were
treated with melatonin 3 mg before
bedtime for 30 days with a follow-up of
another 30 days.

A significant decrease in headache
frequency and an improvement in
multiple secondary endpoints were
observed across the treatment and follow-
up phases.

Melatonin is a useful treatment for
patients with chronic TTH and sleep
disorders.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13055717.

INTRODUCTION

Tension-type headache (TTH) is the most
prevalent primary headache [1]. Large-scale
epidemiological studies have shown TTH
prevalence in the general population to vary

between 42 and 78% [2, 3]. In most cases, TTH
keeps its episodic pattern and the pain intensity
is low. However, in about 2–3% of patients, TTH
progresses to chronic TTH with daily or near-
daily headache. This type of TTH warrants
prompt preventive treatment [2, 3].

Chronic TTH is the second most prevalent
chronic headache after chronic migraine [4].
Moreover, the treatment of chronic TTH is
complex. The efficacy of approved medications
often does not exceed 38%, and the number of
medications with evidence-based efficacy is very
low [5]. All medications approved for the pre-
ventive treatment of TTH (especially,
amitriptyline) are associated with significant
tolerability issues [5], and TTH prophylaxis
warrants further research. TTH is also very clo-
sely associated with psychiatric conditions,
primarily affective and anxiety disorders [2, 6].

In addition to high levels of anxiety and
depression, chronic TTH is frequently associ-
ated with disruption of circadian rhythms and
sleep [7]. The relationships between chronic
pain and sleep disorders have been shown to be
bidirectional. In their meta-analysis, Smith et al.
selected 17 well-designed studies, including
three large longitudinal studies (1–12 years in
length) and showed that elevated insomnia
symptoms increase the risk of headache [8].
Moreover, the authors concluded that sleep
problems increase the risk of chronic pain in
pain-free individuals, worsen the long-term
prognosis of existing headache and chronic
musculoskeletal pain, and influence daily fluc-
tuations in clinical pain. Conversely, good sleep
appeared to improve the long-term prognosis of
individuals with chronic pain conditions.

Melatonin may play an important role in
pain perception and modulation. It has been
extensively studied in the prevention of
migraine headache and is very likely to be a
promising alternative for migraine prophylaxis
[9].

At the same time, data on melatonin treat-
ment for TTH are scarce. Some patients with
TTH have been included only in small uncon-
trolled studies [10, 11]. However, in the recent
consensus article published in 2019 by the
European Headache Federation, it is clearly
stated that in the absence of registered
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prophylactic drugs for chronic TTH, a broad
range of drugs can be attempted resting on
individual clinical responsibility [12]. As repor-
ted in the current literature melatonin appears
to be the safest option.

The aim of this surveillance program was to
evaluate the efficacy of melatonin (Melaxen�)
in patients with TTH and disruption of circa-
dian rhythms in real-world practice.

METHODS

This study was a post-marketing surveillance
program to assess the real-world safety and
efficacy of melatonin (Melaxen�) in the treat-
ment of patients with chronic TTH and disrup-
tion of circadian rhythms in accordance with
the local product registration.

The study was approved by the Institute of
Interdisciplinary Medicine ethical committee.
All subjects signed a written informed consent
in accordance with the Declaration of Helsinki.

The trial ran between October 2019 and
March 2020 at three trial sites: Volgograd State
Medical University, Volgograd (OVK), Rostov-
on-Don Regional Headache Center, Rostov-on-
Don (EAS), and S.M. Kirov Military Medical
Academy, Saint-Petersburg (SAZ).

Eligible subjects were aged 18–65 and diag-
nosed with chronic TTH, according to the Inter-
national Classification of Headache Disorders,
version 3 [13]. Twenty-seven patients had
chronic TTH associated with pericranial tender-
ness and 34 patients had chronic TTH not asso-
ciated with pericranial tenderness. All patients
had normal self-reported quality and duration of
night sleep during the month before enrollment
but experienced a discrepancy between the
desired and required time of sleep onset. At
baseline, subjects rated their pain intensity as
over 40 mm at a 100-mm Visual Analogue Scale
(VAS) and had no history of intolerance or
hypersensitivity to the study drug.

Key exclusion criteria were other neurologic
or psychiatric diseases, headaches other than
chronic TTH, medication overuse, use of
antidepressants, antiepileptics, opiates, or hyp-
notics at least 30 days before inclusion, preg-
nancy, and breastfeeding. For headache control,

only simple non-steroidal analgesics were
allowed.

To confirm headache frequency, all subjects
completed a headache diary during the 30-day
baseline period. After inclusion, patients took
3 mg of melatonin 30 min before going to sleep
(not later than 10:30 p.m.) for 30 days with a
follow-up period of another 30 days (Fig. 1).
VAS pain intensity assessments, Hamilton
Anxiety Rating Scale (HAM-A), Hamilton
Depression Rating Scale (HAM-D), HIT-6 and
Levin sleep quality scores were obtained at the
baseline visit, at month 1 and month 2.

The primary endpoint was the change in the
monthly number of headache days at month 1
(treatment phase) and month 2 (follow-up)
compared to the baseline headache frequency.
Secondary endpoints included the change in
headache intensity, levels of depression, anxiety
and HIT-6 disability, and sleep quality at day 30
and day 60 compared to the corresponding
baseline values. Change in the analgesic intake
during month 1 and month 2 of the study
compared to the baseline period was also
included into the preplanned analysis. None of
the participants dropped out during the 30-day
trial and 30-day follow-up period.

The Shapiro–Wilk normality test was per-
formed to evaluate the distribution of clinical,
demographic, and behavioral variables. Basic
statistics on parameters with normal distribu-
tion is presented as mean ± standard deviation,
other continuous variables are presented as
median and interquartile range (Q25; Q75).
Nominal variables are presented in relative (%)
frequencies. The comparison between baseline
values and treatment results was performed by
means of Wilcoxon test for dependent samples.
Nominal variables were compared with the two-
tailed McNemar test. Significant difference was
set at a two-tailed p value of\0.05. All analyses
were performed using IBM SPSS� Statistics.

RESULTS

Patient Demographics

Sixty-one patients with chronic TTH were
enrolled. The group consisted of 37 females and
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24 males with a mean age of 42.1 ± 13.7 years.
Of the patients, 44.2% had associated pericra-
nial tenderness. Enrolled patients had a mean
height of 170.9 ± 6.9 cm and mean weight of
75.7 ± 13.6 kg, with the mean BMI averaging
25.3 ± 4.1 kg/cm2. The median systolic blood
pressure at the time of inclusion was 130
(Q25 120; Q75 137) mmHg, diastolic blood
pressure—80 (Q25 77; Q75 88) mmHg. The
baseline median depression level was 7 (Q26 6;

Q75 10) points. 50.8% of patients had no HAM-
D-defined depression, and 32.8% of patients
had mild depression. The median level of anx-
iety before treatment was 12 (Q25 8; Q75 16)
points, corresponding to mild HAM-A defined
anxiety.

Treatment Efficacy

Primary Endpoint
After 30 days of melatonin treatment, headache
frequency decreased significantly from a med-
ian of 20 to 14 days per month and further to
12 days per month after 30 days of follow-up
(Fig. 2, Table 1). A median decrease in headache
frequency over 33% was observed in 93.4% of
patients. In 6.6% of patients, no change in
headache frequency was observed. At 30 days

Fig. 1 Study design. VAS Visual Analogue Scale, HAM-A Hamilton Anxiety Scale, HAM-D Hamilton Depression Scale

Fig. 2 Change from baseline in the median headache
frequency throughout the study. Wilcoxon test with
Bonferroni correction for multiple comparisons

Table 1 Change from baseline in the median headache
frequency throughout the study

Visit Median change (days) Wilcoxon test, p

1–2 - 6 \ 0.001

2–3 - 2 0.004

1–3 - 8 \ 0.001
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after the end of the study (on day 60), a signif-
icant decrease in headache frequency was still
observed in 29/61 (47.5%) patients.

Secondary Endpoints
Headache intensity decreased significantly from
visit 1 to visit 2 at a median of 31% (Fig. 3). This

decrease was observed in 56/61 (92%) patients
and was stable during the 30-day follow-up
period.

The depression level decreased significantly
by visit 2 and remained stable during month 2
(Table 2). Anxiety levels also decreased signifi-
cantly during the treatment period, and
remained significant at visit 3, despite the ten-
dency to rise again during the follow-up period.

After melatonin treatment, the HIT-6 dis-
ability score decreased significantly at a median

Fig. 3 Change from baseline in the median pain intensity
throughout the study. Wilcoxon test with Bonferroni
correction for multiple comparisons, ns non-significant
(p[ 0.05), VAS Visual Analogue Scale

Table 2 Change from baseline in the median depression and anxiety levels throughout the study

Parameter Visit Median change (points) Change (%) Wilcoxon test, p

HAM-D 1–2 - 1 21.6 \ 0.001

2–3 0 0 1

1–3 - 1 21.6 \ 0.001

HAM-A 1–2 - 4 37.3 \ 0.001

2–3 0 13 0.002

1–3 - 4 29.2 \ 0.001

Fig. 4 Change from baseline in the median HIT-6 score
throughout the study. Wilcoxon test with Bonferroni
correction for multiple comparisons, ns non-significant
(p[ 0.05)
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of 13.4%. A significant improvement was
observed in 53/61 (87%) patients (Fig. 4). The
index remained stable during the follow-up
period.

After 30 days of treatment, a significant
increase in sleep quality was observed, with a
median of 44.6%. This parameter remained
stable during the 30-day follow-up period (at
day 60) (Fig. 5).

The prevalence of pericranial tenderness
decreased significantly by 48% after 30 days of
treatment (Table 3) and was stable during the
follow-up period.

During the screening period, the median
frequency of analgesic intake was 15 (Q25 10;
Q75 19) doses per month. During treatment
with melatonin, the monthly number of anal-
gesic doses decreased significantly by a median
of 42.4% in 52/61 (85%) patients (Table 4).
Three (4.9%) patients continued taking the
same amount of analgesics, and six (9.8%)
patients increased their analgesic use. No fur-
ther changes in analgesic intake were observed
during the 30-day follow-up period.

Treatment Safety

All patients completed the study and the follow-
up period. No changes in systolic and diastolic
blood pressure or heart rate were observed
(Wilcoxon test, p[0.05) (Table 5). No treat-
ment-emergent adverse events were reported
throughout the study.

DISCUSSION

To date, the rationale and perspectives of
melatonin use in primary headaches, especially
TTH, are understudied. This study aimed to
investigate the efficacy and safety of melatonin
3 mg in the treatment of chronic TTH. After
30 days of treatment, patients reported a sig-
nificant decrease in headache frequency. Sec-
ondary endpoints directly affecting the quality
of life were also met. A decrease in VAS-defined
headache intensity, HAM-D depression and
HAM-A anxiety levels, HIT-6 disability score,
and an improvement in sleep quality were
observed. Additionally, a decrease in the
prevalence of pericranial tenderness was
reported.

The effect of melatonin was easily observ-
able—the majority of patients reported an over
30% decrease in headache frequency. According
to the current recommendations, a decrease in
headache frequency of 30% or more in clinical
trials is considered sufficient to translate to a
clinically meaningful improvement for patients

Fig. 5 Change from baseline in the median sleep quality
throughout the study. Wilcoxon test with Bonferroni
correction for multiple comparisons

Table 3 Change from baseline in the prevalence of peri-
cranial tenderness

Pericranial tenderness Visit

1 2 3

Yes 27 14 13

No 34 47 48

McNemar test (p) 0.0003

1

0.0015
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[14]. In a large proportion of patients, this effect
continued to be observed throughout the
30-day follow-up period, resulting in lower
consumption of analgesics and reduced chance
of medication overuse headache.

Another important finding of this study is
the stability of the observed improvements in
most studied endpoints, including headache
intensity, HIT-6 score, and depression severity,
during the 30-day follow-up period. However,
the anxiety level tended to increase after the
end of the treatment phase. We can conclude
that long-term improvements in the studied
parameters may warrant longer treatment with
melatonin, similarly to other medications used
for headache prevention.

Antinociceptive effects of melatonin have
been demonstrated in various animal pain
models including acute, inflammatory, and
neuropathic pain [15, 16]. Melatonin as
adjunctive therapy has been reported to
improve sleep, severity of pain, and tender

point count in patients suffering from
fibromyalgia [17]. Additionally, patients with
temporomandibular disorder taking 5 mg of
melatonin for 28 days experienced significant
improvements in pain scores (- 44%), pressure
pain threshold (? 39%), and sleep quality; the
effect on pain was independent from that on
sleep [18]. The antinociceptive effect of mela-
tonin has also been demonstrated in patients
suffering from chronic low back pain [19] and
irritable bowel syndrome [20].

Melatonin efficacy has also been reported in
various primary headaches [21]. Its effect in
migraine prevention has been studied most
extensively [9, 21, 22], and several authors have
documented melatonin effect in cluster head-
ache [21, 23, 24]. However, its efficacy in TTH
has been studied in only a single small trial on
adult patients. The study by Bougea et al. [10]
included 12 patients with chronic TTH who
received melatonin 4 mg. The authors report a
statistically significant decrease in both

Table 4 Change from baseline in the median number of analgesic doses throughout the study

Visit Median change (doses) Change (%) Wilcoxon test, p

1–2 - 7 - 42.4 \ 0.001

2–3 0 - 16.2 1

1–3 - 7 - 51.7 \ 0.001

Table 5 Cardiovascular parameters

Parameter Visit N Median Q25 Q75

Systolic blood pressure, mmHg 1 61 130 120 137

2 61 129 120 134

3 61 129 120 136

Diastolic blood pressure, mmHg 1 61 80 75 89

2 61 80 77 88

3 61 83 78 89

Heart rate, beats per minute 1 61 75 70 78

2 61 73 70 78

3 61 74 69 78
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headache frequency and HIT-6 score. The effect
of melatonin on depression levels was not
documented.

The mechanisms of the antinociceptive
effect of melatonin remain unclear. Most prob-
ably, melatonin acts via a large range of
antinociceptive pathways. Firstly, it restores
circadian rhythms, thus enhancing adaptive
capabilities, which may play an important role
in chronic pain [8]. The anxiolytic effect of
melatonin documented in a variety of studies
may also be of special importance in the treat-
ment of chronic pain [16, 25]. Finally, there is
an independent analgesic effect of melatonin
on the melatonin receptors in the areas of the
brain responsible for pain perception and con-
trol and on several other neurotransmitter sys-
tems (GABA, opioids, L-arginine/NO pathway,
etc.) [24, 26, 27]. Melatonin may also act via
GABA, muscarinic, serotonin, a1- and a2-
adrenoreceptors located in the brain and dorsal
horn of the spinal cord [26]. Additionally,
melatonin increases the release of beta-endor-
phins, blocks calcium channels, reduces NMDA-
dependent neuronal activation, and acts as a
free radical scavenger [24, 27, 28].

In headache pathophysiology, melatonin
has been related to both GABA and glutamate
neurotransmission, its antagonistic effects on
glutamate release and neurotoxicity in the
cerebral cortex have also been reported [29].
Melatonin is also involved in cerebrovascular
regulation, where it generally decreases vascular
reactivity and the modulation of 5-HT neuro-
transmission. Melatonin receptors are present
in various areas of the brain and spinal cord,
including the thalamus, hypothalamus, spinal
trigeminal tract, and trigeminal nucleus cau-
dalis, and play an important role in headache
and orofacial pain processing [30].

The absolute safety of melatonin opens up
important treatment perspectives. In our study,
all patients completed the treatment and fol-
low-up phases, and no treatment-related
adverse events were reported. This is in line
with the reports of other authors who studied
the effect of melatonin in the treatment of
various diseases and pain syndromes [17, 26],
while in controlled studies melatonin has
demonstrated a safety profile comparable with

that of placebo [9]. Due to its favorable safety
profile, melatonin may become an especially
useful adjunctive treatment in patients with
multiple somatic comorbidities and sleep
disorders.

There are certain limitations to our study
that could be accounted for in future studies.
The main one is the open-label design and the
lack of a control group. Other issues to address
are the relatively small sample size and short
treatment period. On the other hand, to date,
this is the largest study of melatonin efficacy in
chronic TTH, which also evaluated the dynam-
ics of depression and anxiety levels and head-
ache impact on day-to-day activities.

Future studies with higher doses of mela-
tonin to investigate the dose–response rela-
tionship in TTH are warranted. Prospective
trials with longer follow-up are also warranted
to study the potential length of effect and
required treatment duration.

CONCLUSIONS

We can conclude that this post-marketing real-
world surveillance program has shown the
rationale and perspectives for melatonin use in
chronic TTH.
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