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The objective of the article was to evaluate an alternative approach for migraine. The pa-
tients received an alternative multimodal approach (AMA) involving nutraceuticals, mela-
tonin, and dietary changes. Six patients were included in the study. Comorbidities were 
observed in all patients and included hypertension, depression, anxiety, diabetes, asthma, 
silicone breast implants, and allergic rhinitis. Sleep disorders were observed in 67 % of the 
patients. Interestingly, after applying AMA, there was a remarkable improvement in all par-
ticipants. Vitamin D levels surged significantly, and sleep improved in all patients with sleep 
disturbances. The number of days with migraine was reduced significantly. An improve-
ment of VAS well-being was observed after AMA, and a reduction of the VAS migraine pain 
was noted. All migraineurs, except one, suspended the conventional preventive drugs for 
migraine. An AMA is effective and safe, without any side effects for migraine prevention 
and therapy.
Keywords: migraine, headache, nutraceuticals, pain, vitamin D, melatonin, migraineurs, well-
being.
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Introduction

Migraine is one of the most frequent and disabling types of headache worldwide. 
World Health Organization ranks migraine as the third globally most prevalent medical 
condition and the second most disabling neurological disorder. The annual and lifetime 
frequencies are 18 % and 33 % in women, respectively, and 6 % and 13 % in men [1].

Therapeutical approach in this neurological disorder is separated into two parts: The 
acute intervention and preventive strategy. Both include drug use that varies from anal-
gesics, non-steroidal anti-inflammatory drugs (NSAID), derivatives of ergots, and (most 
typically) selective serotonin receptor agonists (triptans) for the first-line therapy depend-
ing on the phase of the disease. For long-term preventive purposes the beta-blockers, anti-
depressants, and calcium antagonists are widely used [1; 2]. These drugs have various side 
effects and may cause gastritis, gut bleeding, insomnia or excessive sleepiness, cardiovas-
cular events, and analgesic abuse headache [1–3]. Based on these adverse events, new and 
useful therapeutical options are desired for migraine therapy and prevention. In this line, 
alternative and complementary medicine are highly desirable to treat cephalalgia. A new 
trend in the field of migraine treatment is the immunotherapy with various monoclonal 
antibodies, antagonists of either calcitonin gene-related peptide or its receptor, which is a 
promising but quite expensive pathway of therapy.

The holistic alternative multimodal approach (AMA) comprises physical exercise, 
mindfulness, nutraceuticals, vitamin supplementation, and dietary manipulations [4]. 
However, so far AMA has been rarely used in conventional anti-migraine treatment. The 
reason probably is a too slow translation of new pathophysiological knowledge into rou-
tine medical practice. The most comprehensively studied currently still is a trigeminal-
vascular theory of migraine pathogenesis. For a long time, the pathogenesis of migraine 
was interpreted in the spirit of reductionism, and only one link of pain-sensitive cer-
ebral vasculature distension was emphasized, thus justifying the use of therapy aimed to 
vasoconstriction [5]. But recently, many new facets of migraine pathophysiology were 
studied. There is an association of migraines with dysbyosis and production of butirate 
and some amines/indoles by altered gut microbiota. Lack of gut melatonin may be in-
volved in migraine pathogenesis because of a relative increase in the N-acetylserotonin/
melatonin ratio, which results in hyperactive glutamatergic excitatory transmission in 
migraine [6; 7]. Not surprisingly, migraine can be tightly linked to many autoimmune 
disorders (also related to microbiota changes and melatonin regulation failure), like 
celiac disease, Hashimoto’s thyroiditis and associated hypothyroidism, rheumatic disea- 
ses, and antiphospholipid syndrome [8–10]. Similar metabolic disorders (obesity, 
hyperinsulinemia, mitochondrial dysfunction, early complicated metabolic syndrome, 
altered vitamin D metabolism) may accompany both migraine and some above- 
mentioned autoimmunopathies [6; 9; 11; 12].

There were previous publications on the application of melatonin and nutriceuticals 
in migraine, but with contradictory results [13; 14]. Therefore, the present study was un-
dertaken to evaluate AMA’s efficacy and safety in patients with migraine.
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Patients and methods

Patients

The present retrospective study included six patients, all of them over 18  years 
old, diagnosed with migraine according to the International Classification of Headache 
 Disorders-3 (ICHD-3) criteria [15], and were followed-up in our outpatient clinic. Both 
migraineurs with or without aura were included. The follow-up period varied from 1 to 
5 years. Demographic data, review of medical charts, presence and types of comorbidities, 
medications used, as well as frequency and intensity of migraine attacks were recorded. 
Exclusion criteria were: Stroke, hyperparathyroidism, or the presence of any cancer, tem-
poral arteritis, Horton’s cephalalgia, brain tumor, and diagnoses of systemic autoimmune 
diseases. All patients had routine laboratory analyses done prior to enrollment in the 
study, and vitamin D, vitamin B12, folic acid, homocysteine, and cortisol blood levels were 
available in their medical charts. All patients had magnetic resonance imaging demonstra- 
ting normal cerebral images.

Methods
The Visual Analogue Scale (VAS) for pain evaluation [16] is a 100-mm line on which 

subjects indicate the degree of pain perceived at the moment. The left end of the scale 
(0 mm) corresponds to “no pain,” and the right end (100 mm) corresponds to “unbear-
able pain.” Patients gave a verbal gradation of pain by choosing a number between 0 to 
10, with higher numbers corresponding to higher pain levels. The same scale was used to 
detect their well-being levels. In this case, 0 was linked to the lower levels of well-being, 
and 10 was the higher well-being level.

Interventions
Vitamin D and magnesium supplementation were prescribed to all participants, but 

doses varied depending of their serum levels. Melatonin was offered to those subjects with 
insomnia or any sleep disorder. Methylating agents were added if the patient had hyper-
homocysteinemia or low blood levels of folic acid and/or vitamin B12. Rhodiola rosea was 
added to the patients with moderate/severe fatigue and/or low cortisol (optimal range 
considered: 15 to 25 mcg/dL). Resveratrol and coenzyme Q10 were added to patients with 
fatigue and to the patient (Case 6) at risk of burnout. A gluten-milk-sugar-free diet was 
suggested to patients with overweight or obese or to those with a history of milk or gluten 
intolerance. And 5-hydroxytryptophan (5-HTP) was offered to patients with any degree of 
anxiety. In this pilot study, no change or suggested physical exercises were offered, because 
2/6  already practiced exercises, but the other 3/6  patients insisted that physical training 
could trigger a migraine in them.

Statistical analysis
Results are presented as mean ± standard deviation, median (range), or percentage. 

Statistical analyses were performed using the JASP software version 0.12.2. Shapiro — 
Wilk was used to detect normal distribution. Mann-Whitney test or Student’s t-test were 
used to comparing medians or means, and a Fisher’s exact test was used to compare fre-
quencies. The results were considered to be significant if p < 0.05.   
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Results

Six patients with migraine were included in this study. The mean age of all migraine 
patients was 41.7 ± 14.6  years, female/male ratio 4/2, respectively (67 % females), and 
100 % were Caucasian. The migraine onset age was 16.5 (12–18) years, and the disease du-
ration was 28.5 ± 18.4 years (Table 1). All patients had a diagnosis of migraine and 3/6 ex-
perienced classical migraine associated with aura. Only one patient (Case 6) presented 
with an analgesic abuse headache. A set of comorbidities existed in all patients, including 
arterial hypertension in 2/6 (33 %), depression in 2/6 (33 %), anxiety in 2/6 (33 %), diabetes 
mellitus type 2  in 1/6 (17 %), bronchial asthma in 1/6 (17 %), silicone breast implants in 
1/6 (17 %), and allergic rhinitis in 1/6 (17 %). Sleep disorders were observed in 5/6 (83 %). 
Migraine preventive drugs were used in 5/6  of participants: duloxetine in 3/6  (50 %), 
escitalopram in 1/5 (20 %), fluoxetine in 1/5 (20 %), topiramate in 2/5 (40 %), and amitripty-
line in 1/5 (20 %). One patient used NSAID chronically.

Table 1. Demographics, disease data, drugs of the 6 included patients

Patients Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Age 40 41 34 68 43 24

Sex Male Female Female Male Female Female

Race Caucasian Caucasian Caucasian Caucasian Caucasian Caucasian

Disease onset, 
age (years) 12 16 12 12 17 18

Disease 
duration 28 25 22 56 25 6

Comorbidities

Hypertension, 
sleep apnea

Asthma, 
depression, 

anxiety, 
Hashimoto

Depression

Hypertension, 
dyslipidemia, 

diabetes 2, 
undetermined 

Chagas

Panic 
attacks, 
silicone 
breast 

implants, 
gastritis

Allergic 
rhinitis

Aura + + – + –

Medication 
use

Duloxetine

Escitalopram 
20  mg, oral 

contraceptive, 
amitriptyline, 

topiramate 
50  mg

Fluoxetine 
40  mg/day, 
topiramate

Duloxetine Topiramate, 
duloxetine

NSAID, and 
Tandrilax 
(caffeine, 

carisoprodol 
diclofenac, 

paracetamol)

Sleep 
problems + + + – – + (bruxism)

Table 2 illustrates the various types of therapies used as the elements of AMA in the 
six patients. All patients used vitamin D in a dose that varied from 10.000IU–25,000IU/
day, and one patient received once-monthly intramuscular 600.000IU injections. Four out 
of six (67 %) patients took melatonin at a dose between 5 to 15  mg/day, vitamin B12 in 
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5/6 (83 %), and methyl folate in 4/6 (67 %). Rhodiola rosea was prescribed in patients with 
low cortisol levels in 3/6 (50 %). A dietary change was offered to 3/6 (50 %). 

The changes of migraine manifestations in patients at baseline and after AMA 
treatment are summarized in Table 3. Interestingly, there was a weight loss after AMA 
[76.2 ± 18.3  vs. 73.9 ± 18.1  kg, p = 0.009], even in patients to whom a special diet was 
not suggested. Vitamin D blood levels increased significantly after AMA [26.4 ± 7.0 vs. 
36.7 ± 4.3  ng/mL, p = 0.011]. Sleep improved in all patients who complained of sleep 
disturbances. Homocysteine levels had a non-significant reduction in all cases studied 
[11.6 (5.1–16.5) vs. 7.8 (5.8–9.5) ng/mL, p = 0.164].

Table 2. Multimodal alternative approaches used in the treatment of 6 included patients

Patients Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Vitamin D 
supplementation, 
dose/day

25,000IU 10.000IU 10.000IU 20.000IU 20.000IU
600.000IU/

every 
4 months

Magnesium 300 mg 200 mg 100 mg 200 mg 200 mg 500 mg

Folic acid, 
pyridoxine, and/
or vitamin B12

B12 1 mg, 
folate 1 mg, 

B6 50 mg

B12 1 mg, 
B6 200 mg

B12 0.25 mg, 
folate 

0.5 mg, 
B6 50 mg

B12 1 mg, 
folate 0.5 mg

Folate 5, 
B12 0.6 mg

Maximum 
melatonin, 
dose/day

15 mg 5 mg 10 mg – – 10 mg

5–HTP – 300 mg 100 mg – 50 mg 300 mg

Rhodiola rosea, 
dose/day 400 mg – 400 mg 400 mg –

Coenzyme Q10 150 mg – – 25 mg, via 
sublingual

50 mg, via 
sublingual 100 mg

Resveratrol 100 mg – – 50 mg, via 
sublingual

50 mg, via 
sublingual 100 mg

Diet change

–

Gluten-
milk-

sugar-free 
diet

– –
Gluten-

milk-sugar-
free diet

Hypocaloric 
diet

Physical exercise
– – –

Kept 
walking 3x 

week
– Kept

The number of days with migraine per month has substantially reduced [17.6 ± 10.1 vs. 
3 ± 0 days, p = 0.003]. The time to achieve clinical response varied from 1–4 months. All 
patients, except one (Case 6), suspended the conventional preventive drugs taken for mi-
graine. Even the said patient (Case 6) reduced the NSAID capsules count from 33 to 9 cap-
sules/month.
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Table 3. Features before and after alternative multimodal approach in the 6 migraineurs

Patients Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Vitamin D 
pre → post ng/dL 19.8 → 42.5 20.8 → 33.9 36 → 41 19.8 → 42.5 30.1 → 33 27.4 → 40

Weight, kg 98.7 → 95 98 → 96.2 75.6  65 → 63 55 → 53 65 → 62

AVS, pain 8.0 → 0 8.5 → 3.0 8.0 → 3.0 9.0 → 5.0 8.0 → 3.0

AVS, wellbeing 5.0 → 8.0 5.0 → 7.0 4.0 → 8.0 6.5 → 8.5

Sleep 
improvement + + + + + +

Homocysteine, 
mcmol/L 10.13 → 7.79 11.6 → N/S 5.1 → N/S 16.5 → 9.5 7.3 → 5.8

Frequency with 
migraine

2–3 per 
week → 3 days

2 per week → 
3 days/month

2–3 per 
week → 3 days

2x week 
3 days/month

daily 
tensional 

headache → 
3 days/month

Days/month 
with migraine  3 20/3 20/3  20/3 30/3

Time of response 2–3 months 1 month 1 month 3 months 2 months 3–4 months

Previous drugs All suspended All suspended All suspended All suspended All suspended

Reduced 
Tandrilax 

33 capsules 9/
month

An impressive improvement of VAS well-being was observed after AMA [4.9 ± 1.0 vs. 
7.9 ± 0.6, p = 0.0007]. A significant reduction of the VAS migraine pain was also noted 
[8.0 (8.0–9.0) vs. 3.0 (0–5), p < 0.0001]. 

Discussion

The present retrospective study demonstrated that an AMA methodology effectively 
prevents and treats migraines without any noticeable side effects. The study’s advantages 
were that only migraine patients who fulfilled the migraine diagnosis criteria were in-
volved [15] and the same researcher performing all data collection and analysis.

Previous studies reported on the presence of vitamin D deficiency or insufficiency in 
migraine patients. Intriguingly, when 70 migraine patients were compared to 70 healthy 
controls, a higher level of serum vitamin D (between 50 to 100 ng/mL) was linked to an 
80–83 % lower odds of migraine headache than those with serum levels below 20 ng/mL 
[17]. More so, a previous study that evaluated 157 subjects with migraine observed a nega-
tive association between serum vitamin D levels and migraine frequency [18]. Regarding 
vitamin D supplementation for migraine, one randomized, double-blinded, placebo-con-
trolled parallel trial, lasting 24 weeks with 48 migraineurs, showed a significant reduction 
in migraine frequency compared to the placebo group [19].
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Melatonin levels are negatively associated with migraines. A randomized, double-
blind, placebo-controlled study of 196 participants, randomized to receive placebo, ami-
triptyline, or melatonin were followed for 3 months. The authors concluded that mela-
tonin is better than a placebo for migraine prevention, more tolerated than amitriptyline, 
and as effective as amitriptyline 25  mg [20].

Hyperhomocysteinemia is commonly observed in migraine. The pathophysiological 
mechanism implicating homocysteine in migraine involves activation of NMDA receptor, 
inhibition of GABA receptor, neurogenic inflammation, and increased oxidative stress. 
More than 15 cross-sectional studies reported that higher homocysteine levels are linked 
to migraine [21]. In this line, methylation treatment is desirable in migraine subjects to 
normalize homocysteine levels. Four studies on folic acid, pyridoxine, and/or vitamin 
B12 administration in migraine patients were reported. All of them showed a marked im-
provement of migraine in the acute phase, thus, interrupting acute attacks and even mi-
graine frequency and disability along more extended periods [21].

Magnesium has been associated with migraine pathogenesis. This bioelement is 
pivotal for human functional homeostasis and has a crucial role in health and life main-
tenance. One of the prominent roles of magnesium is to conserve neurons’ electric po-
tential. Studies have demonstrated low levels of this cation in the blood and cerebrospinal 
fluid of migraine patients [22]. The rationale for magnesium supplementations was con-
firmed in a meta-analysis, which included 21 studies with 1,737 participants. Intravenous 
magnesium reduced acute migraine attacks within 15–45 minutes, 120 minutes, 24 hours 
after the infusion, and oral magnesium alleviates migraine frequency and intensity [23]. 
Magnesium was successfully combined in migraine treatment with coenzyme Q10  and 
phytotherapy in a prospective observational study [24].

Some studies evaluated serotonin levels in migraine patients and observed reduced 
serum levels of this neurotransmitter [25]. So, supplement 5-hydroxytryptophan (5-HTP), 
a serotonin precursor, is highly logical to individuals who suffer migraines. Its efficacy was 
confirmed in a trial which evaluated, in 124  migraineurs, methysergide versus 5-HTP. 
A significant improvement in both groups, 75 % in methysergide, and 71 % in the 5-HTP 
group were observed. Interestingly, the most beneficial effect of 5-HTP was on intensity 
and duration rather than the frequency of the attacks. Side effects were more frequent in 
the methysergide group than in the 5-HTP group [26].

The Rhodiola rosea seu crenulata was previously used in subjects with the headache 
associated with mountain sickness, although without significant differences compared 
to placebo [27]. This plant extract is commonly used for stress-related fatigue treatment 
and in hypocortisolism [28]. Rhodiola (Hong jing tian) is recommended by traditional 
Chinese medicine to elevate Qi energy, release pulse, and calm down [29]. This phy-
totherapeutic medication was used in 3 of our patients who had low levels of cortisol. 
Since migraine is currently interpreted by pathophysiologists as a result of compensa-
tory cerebral hyperperfusion in response to energy production deficit and/or oxidative 
stress in the brain [30], we also administered to patients coenzyme Q10 and antioxidant 
resveratrol playing a role in fatigue treatment [31; 32] and used in migraine prevention 
[24; 33]. These components of AMA were given in the present study to those patients 
who felt fatigued. A gluten-milk-sugar-free diet was used because of migraine associa-
tion with both celiac disease and hyperinsulinemia [8; 11]. Although only two patients 
were under a gluten-milk-sugar-free diet, all participants lose weight. One explanation 



280	 Вестник СПбГУ. Медицина. 2021. Т. 16. Вып. 4

could be the exclusion of drugs that enhance appetite. A study that evaluated weight 
gain after taking antidepressants in 362  psychiatric patients reported that 40.6 % of 
them gained weight, amounting to a 7 % increase, compared to the baseline when esci-
talopram, duloxetine citalopram, sertraline, paroxetine, venlafaxine, and mirtazapine, 
but not fluoxetine, were consumed [34]. The presented patients took duloxetine and 
escitalopram.Regarding amitriptyline, it is known to induce weight gain [35]. On the 
contrary, topiramate and fluoxetine are classically associated with weight loss, although 
our patients reduced weight after topiramate and fluoxetine withdrawal. An additional 
possible explanation for the weight loss is the anxiety and stress reduction following the 
migraine control because hyperinsulinemia and resulting hyperphagia in stress both are 
well documented [36; 37].

No side effects with the AMA application were observed in the present retrospective 
study. It contrasts strongly with patients under preventive pharmacotherapy for migraines 
that experience several adverse effects such as weight gain, sleep disorders, dizziness, and 
others. It should be emphasized that substantial efforts are currently being applied to de-
velop new antimigraine compounds since the current ones have relatively low efficacy 
[38]. Therefore, a tendency of reappraisal of natural medicines and diet compounds in 
migraine treatment is a global trend [39].

The frequency of headache analgesic abuse ranges from 0.5 % to 2.6   % in the gen-
eral population, 11–70 % among them with chronic daily headache [37]. This frequent 
phenomenon is further enhanced by regular polypragmasy and over-the-counter 
habits, including those evoked by NSAIDs, analgesics, and triptans. For example, one of 
the women (patient number 6) had an excellent outcome with the AMA approach, resul- 
ting in reduced headaches from 33 days to 3 days per month and a decreased NSAID pill 
count from 30 to 9 per month. Future studies evaluating the AMA mode of non-pharma-
cological therapy in headache analgesic abuse are highly encouraged.

The limitations of the current study are that it included a relatively small number of 
patients, and the control group is lacking. However, this is a preliminary, pilot retrospec-
tive study. In the future broad and well-designed, prospective, and controlled studied may 
follow, with many more participants using AMA in migraine, which might reaffirm its 
safety and efficacy. 

In conclusion, this study demonstrated that a multimodal approach using vitamin D, 
melatonin, methylation agents, magnesium, Rhodiola rosea, and 5-HTP supplementations 
improves migraine symptoms and reduces migraine frequency and intensity attacks in 
migraineurs. More so, in contrast to polypharmacy intake, the AMA approach can reduce 
the adverse effects and improve their quality of life.

Declarations

Conflict of interest: None of the authors has a conflict of interests.
Acknowledgments: The authors would like to thank Sergio Ribeiro for the English 

revision of the manuscript.
Ethical statement: The authors declare that the World Medical Association Declara-

tion of Helsinki were followed in this study. Informed consent was obtained from the 
patients for publication of this study. No face image or other personal identification of 
them was used.



Вестник СПбГУ. Медицина. 2021. Т. 16. Вып. 4	 281

Contribution of authors: JFC — idea, design, therapeutic treatment, data collection, 
writing of clinical part, final editing; AL — writing of nutriciological part, consulting in di-
ets; NM — nutriciological and phytotherapeutic treatment, data collection, statistical analy-
sis; LPC — pathophysiological analysis, writing of pathophysiological part, final editing. 

References

1.	 Dodick D. W. Migraine. Lancet, 2018, vol. 391, no. 10127, pp. 1315–1330.
2.	 Ahn A. H, Basbaum A. I. Where do triptans act in the treatment of migraine? Pain, 2005, vol. 115, 

no. 1–2, pp. 1–4. https://doi.org/10.1016/j.pain.2005.03.008 
3.	 Srikiatkhachorn A., Tarasub N., Govitrapong P. Effect of chronic analgesic exposure on the central 

serotonin system: a possible mechanism of analgesic abuse headache. Headache, 2000, vol. 40, no. 5, 
pp. 343–350.

4.	 D’Onofrio F., Raimo S., Spitaleri D., Casucci G., Bussone G. Usefulness of nutraceuticals in migraine 
prophylaxis. Neurol. Sci., 2017, May, vol. 38 (Suppl 1), pp. 117–120. https://doi.org/10.1007/s10072-
017-2901-1

5.	 Graham J. R., Wolff H. G. Mechanism of migraine headache and action of ergotamine tartrate. Arch. 
Neurol. Psychiatry, 1938, vol. 39, pp. 737–763.

6.	 Anderson G. Integrating Pathophysiology in Migraine: Role of the Gut Microbiome and Melatonin. 
Curr. Pharm. Des., 2019, vol. 25, no. 3, pp. 3550–3562. https://doi.org/10.2174/138161282566619092
0114611

7.	 Boutrid N., Rahmoune H. “3M”: Migraine, Microbiota and Melatonin. Med Hypotheses, 2019, Jun, 
vol. 127, p. 90. https://doi.org/10.1016/j.mehy.2019.04.001

8.	 Griauzdaitė K., Maselis K., Žvirblienė A., Vaitkus A., Jančiauskas D., Banaitytė-Baleišienė I., 
Kupčinskas L., Rastenytė D. Associations between migraine, celiac disease, non-celiac gluten sen-
sitivity and activity of diamine oxidase. Med. Hypotheses, 2020, Sep., vol.  142, 109738. https://doi.
org/10.1016/j.mehy.2020.109738

9.	 Rubino E., Rainero I., Garino F., Vicentini C., Govone F., Vacca A., Gai A., Gentile S., Govone G., 
Ragazzoni F., Pinessi L., Giordana M. T., Limone P. Subclinical hypothyroidism is associated 
with migraine: A case-control study. Cephalalgia, 2019, Jan., vol.  39, no.  1, pp.  15–20. https://doi.
org/10.1177/0333102418769917 

10.	 Cavestro C., Ferrero M. Migraine in Systemic Autoimmune Diseases. Endocr. Metab. Immune Disord. 
Drug. Targets, 2018, Feb. 13, vol. 18, no. 2, pp. 124–134. https://doi.org/10.2174/18715303176661711
24124340

11.	 Rainero I., Govone F., Gai A., Vacca A., Rubino E. Is Migraine Primarily a Metaboloendocrine Disor-
der? Curr. Pain Headache Rep., 2018, vol. 22, no. 5, p. 36. https://doi.org/10.1007/s11916-018-0691-7

12.	 Churilov L. P., Stroev Y. I., Serdyuk I. Y., Kaminova-Mudzhikova O. M., Belyaeva I. V., Gvoz- 
detsky A. N., Nitsa N. A., Mikhailova L. R. Autoimmune thyroiditis: Centennial jubilee of a so-
cial disease and its comorbidity. Pathophysiology, 2014, Jun., vol. 21, no. 2, pp. 135–145. https://doi.
org/10.1016/j.pathophys.2013.11.002

13.	 Long R., Zhu Y., Zhou S. Therapeutic role of melatonin in migraine prophylaxis: A systematic review. 
Medicine (Baltimore), 2019, vol. 98, no. 3, e14099. https://doi.org/10.1097/MD.0000000000014099 

14.	 Orr S. L., Venkateswaran S. Nutraceuticals in the prophylaxis of pediatric migraine: Evidence-
based review and recommendations. Cephalalgia, 2014, vol.  34, no.  8, pp.  568–583. https://doi.
org/10.1177/0333102413519512

15.	 International Headache Society. The international classification of headache disorders, 3rd edn. 
Cephalalgia, 2018, vol. 38, pp. 1–211. 

16.	 Togha M., Razeghi Jahromi S., Ghorbani Z., Martami F., Seifishahpar M. Serum Vitamin D Status in a 
Group of Migraine Patients Compared With Healthy Controls: A Case-Control Study. Headache, 2018, 
vol. 58, no. 10, pp. 1530–1540. https://doi.org/10.1111/head.13423

17.	 Song T. J., Chu M. K., Sohn J. H., Ahn H. Y., Lee S. H., Cho S. J. Effect of Vitamin D Deficiency on the 
Frequency of Headaches in Migraine. J. Clin. Neurol., 2018, vol. 14, no. 3, pp. 366–373. 

18.	 Gazerani P., Fuglsang R., Pedersen J. G., Sørensen J., Kjeldsen J. L., Yassin H., Nedergaard B. S. 
A randomized, double-blinded, placebo-controlled, parallel trial of vitamin D3 supplementation in 
adult patients with migraine. Curr. Med. Res. Opin., 2019, vol. 35, no. 4, pp. 715–723. 

https://doi.org/10.2174/1381612825666190920114611
https://doi.org/10.2174/1381612825666190920114611
https://doi.org/10.1016/j.mehy.2020.109738
https://doi.org/10.1016/j.mehy.2020.109738
https://doi.org/10.1177/0333102418769917
https://doi.org/10.1177/0333102418769917
https://doi.org/10.2174/1871530317666171124124340
https://doi.org/10.2174/1871530317666171124124340
https://doi.org/10.1007/s11916-018-0691-7
https://doi.org/10.1016/j.pathophys.2013.11.002
https://doi.org/10.1016/j.pathophys.2013.11.002
https://doi.org/10.1177/0333102413519512
https://doi.org/10.1177/0333102413519512


282	 Вестник СПбГУ. Медицина. 2021. Т. 16. Вып. 4

19.	 Gonçalves A. L., Martini Ferreira A., Ribeiro R. T., Zukerman E., Cipolla-Neto J., Peres M. F. Ran-
domised clinical trial comparing melatonin 3    mg, amitriptyline 25    mg and placebo for migraine 
prevention. J. Neurol. Neurosurg. Psychiatry, 2016, vol. 87, no. 10, pp. 1127–1132. 

20.	 Lippi G., Mattiuzzi C., Meschi T., Cervellin G., Borghi L. Homocysteine and migraine. A narrative 
review. Clin. Chim. Acta, 2014, vol. 433, pp. 5–11. 

21.	 Dolati S., Rikhtegar R., Mehdizadeh A., Yousefi M. The Role of Magnesium in Pathophysiology and 
Migraine Treatment. Biol. Trace Elem. Res., 2020, vol. 196, no. 2, pp. 375–383. 

22.	 Chiu H. Y., Yeh T. H., Huang Y. C., Chen P. Y. Effects of Intravenous and Oral Magnesium on 
Reducing Migraine: A Meta-analysis of Randomized Controlled Trials. Pain Physician, 2016, vol. 19, 
no. 1, E97-E112.

23.	 Guilbot A., Bangratz M., Ait Abdellah S., Lucas C. A combination of coenzyme Q10, feverfew and 
magnesium for migraine prophylaxis: a prospective observational study. BMC Complement Altern. 
Med., 2017, vol. 17, no. 1, p. 433. https://doi.org/10.1186/s12906-017-1933-7

24.	 Nagata E., Shibata M., Hamada J., Shimizu T., Katoh Yu., Gotoh K., Suzuki N. Plasma 5-hydrox-
ytryptamine (5-HT) in migraine during an attack-free period. Headache, 2006, vol.  46, no.  4, 
pp. 592–596. 

25.	 Titus F., Dávalos A., Alom J., Codina A. 5-Hydroxytryptophan versus methysergide in the prophylaxis 
of migraine. Randomized clinical trial. Eur. Neurol., 1986, vol. 25, no. 5, pp. 327–329. 

26.	 Chiu T. F., Chen L. L., Su D. H., Lo H.-Y., Chen C.-H., Wang S.-H., Chen W.-L. Rhodiola crenulata 
extract for prevention of acute mountain sickness: a randomized, double-blind, placebo-controlled, 
crossover trial. BMC Complement Altern. Med., 2013, vol. 13, p. 298. 

27.	 Olsson E. M., von Schéele B., Panossian A. G. A randomised, double-blind, placebo-controlled, 
parallel-group study of the standardized extract shr-5 of the roots of Rhodiola rosea in the treatment 
of subjects with stress-related fatigue. Planta Med., 2009, vol. 75, no. 2, pp. 105–112.

28.	 Zhao Zhongzhen (Ed.). An Illustrated Chinese Materia Medica. Hong Kong, Singapore: World Scien-
tific Publishers, 2004. 544 p. https://doi.org/10.1142/5634

29.	 Gross E. C., Lisicki M., Fischer D., Sándor P. S., Schoenen J. The metabolic face of migraine — from 
pathophysiology to treatment. Nat. Rev. Neurol., 2019, vol.  15, no.  11, pp.  627–643. https://doi.
org/10.1038/s41582-019-0255-4

30.	 Mehrabani S., Askari G., Miraghajani M., Tavakoly R., Arab A. Effect of coenzyme Q10 supplementa-
tion on fatigue: A systematic review of interventional studies. Complement Ther. Med., 2019, vol. 43, 
pp. 181–187. 

31.	 Luo C., Xu X., Wei X., Feng W., Huang H., Liu H., Xu R., Lin J., Han L., Zhang D. Natural medicines 
for the treatment of fatigue: Bioactive components, pharmacology, and mechanisms. Pharmacol. Res., 
2019, vol. 148. https://doi.org/10.1016/j.phrs.2019.104409.

32.	 Goschorska M., Gutowska I., Baranowska-Bosiacka I., Barczak K., Chlubek D. The Use of Antioxidants 
in the Treatment of Migraine. Antioxidants (Basel), 2020, vol. 9, no. 2, p. 116. https://doi.org/10.3390/
antiox9020116

33.	 Uguz F., Sahingoz M., Gungor B., Aksoy F., Askin R. Weight gain and associated factors in patients 
using newer antidepressant drugs. Gen. Hosp. Psychiatry, 2015, vol. 37, no. 1, pp. 46–48. 

34.	 Domecq J. P., Prutsky G., Leppin A., Sonbol M. B., Altayar O., Undavalli C., Wang Z., Elraiyah T., 
Brito  J. P., Mauck K. F., Lababidi M. H., Prokop L. J., Asi N., Wei J., Fidahussein S., Montori V. M., 
Murad M. H. Clinical review: Drugs commonly associated with weight change: a systematic review 
and meta-analysis. J. Clin. Endocrinol. Metab., 2015, vol. 100, no. 2, pp. 363–370. 

35.	 Geiker N. R. W., Astrup A., Hjorth M. F., Sjödin A., Pijls L., Markus C. R. Does stress influence sleep 
patterns, food intake, weight gain, abdominal obesity and weight loss interventions and vice versa? 
Obes. Rev., 2018, vol. 19, no. 1, pp. 81–97.

36.	 Sanghez V., Razzoli M., Carobbio S., Campbell M., McCallum J., Cero C., Ceresini G., Cabassi A., Go-
voni P., Franceschini P., de Santis V., Gurney A., Ninkovic I., Parmigiani S., Palanza P., Vidal-Puig A., 
Bartolomucci A. Psychosocial stress induces hyperphagia and exacerbates diet-induced insulin re-
sistance and the manifestations of the Metabolic Syndrome. Psychoneuroendocrinology, 2013, vol. 38, 
no. 12, pp. 2933–42. https://doi.org/10.1016/j.psyneuen.2013.07.022

37.	 González-Hernández A., Marichal-Cancino B. A., Maassen Van Den Brink A., Villalón C. M. Side ef-
fects associated with current and prospective antimigraine pharmacotherapies. Expert Opin. Drug Me-
tab. Toxicol., 2018, vol. 14, no. 1, pp. 25–41.

38.	 Vila-Pueyo M. Targeted 5-HT1F Therapies for Migraine. Neurotherapeutics, 2018, vol.  15, no.  2, 
pp. 291–303. https://doi.org/10.1007/s13311-018

https://doi.org/10.1038/s41582-019-0255-4
https://doi.org/10.1038/s41582-019-0255-4
https://doi.org/10.1016/j.phrs.2019.104409
https://doi.org/10.3390/antiox9020116
https://doi.org/10.3390/antiox9020116


Вестник СПбГУ. Медицина. 2021. Т. 16. Вып. 4	 283

39.	 Tauchen J. Natural Products and their (Semi-)Synthetic Forms in the Treatment of Migraine: History 
and Current Status. Curr. Med. Chem., 2020, vol. 27, no. 23, pp. 3784–3808. https://doi.org/10.2174/0
929867326666190125155947

Received: March 26, 2021 
Accepted: December 10, 2021

Au t h o r s ’  i n f o r m a t i o n:

Jozélio Freire de Carvalho — MD, PhD, Professor; jotafc@gmail.com 
Aaron Lerner — MD, Professor, Senior Scientist; aaronlerner1948@gmail.com
Natalia Marques — MS (Health Sci.), PhD Nutritionist; natalia.marques@vponline.com.br
Leonid P. Churilov — MD, PhD, Full Member of International Academy of Sciences
(Health and Ecology), Associate Professor; l.churilov@spbu.ru

https://doi.org/10.2174/0929867326666190125155947
https://doi.org/10.2174/0929867326666190125155947
mailto:jotafc@gmail.com

	Bookmark1
	Bookmark11
	Bookmark111
	Bookmark21
	Bookmark211
	Bookmark31
	_Hlk90316075
	_Hlk90320234
	_Hlk79851774
	Features of lymphocyte differentiation in ANCA-associated and virus-associated glomerulonephritis in children
	Evaluation of the cytokine profile and vascular elasticity
in middle-aged men with essential hypertension
and combined pathology
	Current knowledge of genetics of COVID-19
	NEUROLOGY. NEUROSURGERY. PSYCHIATRY
	An alternative multimodal treatment is effective
and safe for migraine*

	Life support training: Looking for target audience
(a pilot study)
	Methodological aspects of programs’ updating for advanced training of doctors
	Dutch cultural heritage of Fredrik Ruijsch
and Herman Boerhaave in the Military Medical Academy named after S. M. Kirov
	Possibility of using of international classification
of functioning in rehabilitation of patients with cataract


