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ABSTRACT
Introduction
Migraine, a prevalent neurological disorder affecting a substantial portion of the global
population, poses a significant burden on individuals' overall quality of life. While the exact
pathophysiological mechanisms underlying migraine headache attacks remain elusive, the
involvement of trigeminal pathway activation is well-documented. A multitude of factors,
collectively termed triggers, have been identified as capable of precipitating migraine
episodes, ranging from dietary components to environmental stimuli such as bright lights and
weather fluctuations. Migraine headaches typically manifest as throbbing pain localized
predominantly on one side of the head and are often accompanied by a constellation of
additional symptoms including photophobia, phonophobia, and nausea. The management of
migraine involves a diverse array of therapeutic modalities tailored to the specific
characteristics of the pain experienced. These may include the administration of non-steroidal
anti-inflammatory drugs (NSAIDs), paracetamol, triptans, and antiemetics, among others.
This study endeavors to explore the most prevalent triggers implicated in migraine onset, as
well as contemporary treatment strategies, with an emphasis on incorporating the latest
research findings and therapeutic advancements in this evolving field.
Aim of the study
This review aims to identify symptoms, triggers of acute migraine and solutions in its
treatment process, including latest developments.
Material and method
This article presents the current state of knowledge about acute migraine, triggers and
treatment options in various scientific articles. Publications describing acute migraine attacks
and treatments including the most recent reports in the field were reviewed using the PubMed
platform. The search included the keywords ‘migraine, 'migraine triggers', 'triptans', 'migraine
with aura'.
Keywords
migraine; migraine triggers; triptans; migraine with aura
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Introduction

Migraine is a frequent, chronic neurological disorder that is estimated to affect 12% of the

global population [1]. It is presently ranked as the sixth most incapacitating disorder

worldwide, holding the top position among all neurological conditions [2]. The incidence is

40% if one of the patient's parent suffers from migraines and 75% if both parents have

migraines. Ailments typically begin in late childhood or early adolescence. Headache attacks

tend to peak around the age of 50 and become less frequent as people get older [3]. The ratio

of female to male migraine sufferers is 3:1 [4]. Migraine is classified into two categories:

episodic migraine (EM) and chronic migraine (CM). Episodic migraine is characterised by

having less than 15 headache days per month, while chronic migraine is defined by the

incidence of 15 or more days with headache per month for a duration of over three months [5].

Symptoms

Migraine is characterised by paroxysmal symptoms - the most characteristic symptoms are

attacks of headache, which patients most often describe as throbbing, localised unilaterally

and sensitive to movement and physical activity. Its strength is described by patients as at

least moderate or severe.

The average number of attacks (around 70% of the patients) is between one and two attacks

per month. During a headache, patients usually need to stay in a quiet and dark room [6].

Migraine attack can last from 4 to 72 hours [7]. The average duration is 24 hours [8].

The headache may be accompanied by additional symptoms such as - hypersensitivity to light

(photophobia), sounds (phonophobia) and movement, dizziness, nausea, vomiting, diarrhoea

[9].

A migraine attack is often preceded by symptoms that announce an incoming headache.

Identifying these symptoms may prove advantageous in averting the initiation of a migraine

episode. Among the most common are weakness, drowsiness and difficulty focusing. Other

symptoms may also be present, i.e. hypersensitivity to light, nausea, symptoms of mood

disorders e.g. irritability, anxiety, frequent yawning, urinary frequency [9,10].

A migraine attack usually consists of three phases - 1. prodromal, 2. headache phase and 3.

postdromal [4]. Approximately one third of headache sufferers have a fourth additional phase

- called migraine aura. It is a visual, sensory or motor disturbance caused by transient
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neurological symptoms that are focally localised [7]. Visual disturbances are the most

common symptom of aura [7,11].

 Premonitory phase - preceding the headache, there are non-painful signs that manifest

hours or days in advance. The symptoms may encompass tiredness, increased thirst,

impaired concentration, heightened frequency of urination or yawning [12].

 Aura – visual, sensory, motor disturbance caused by transient neurological symptoms

that are focally localised [7]. Visual disturbances (usually, an enlarging blind spot) are

the most common symptom of aura [7,11,12].

 Headache - the stimulation of the trigeminal sensory pathways is responsible for the

throbbing pain experienced during a migraine episode [12].

 Postdomal - the predominant symptoms during this period are fatigue, impaired focus,

and increased sensitivity to acoustic disturbances [12,13].

Migraine pathophysiology theories

It is unclear what precise phatophysiological process exactly causes migraines. The

fundamental characteristic appears to be complex, genetic predisposition coupled with

behavioural and environmental circumstances [2]. The current consensus is that the cause of

the headache phase in a migraine attack is the activation of the trigeminal pathway. This

pathway includes neurons that provide sensory input to the major cerebral arteries and the

dura mater. Calcitonin gene-related peptide (CGRP) and other vasoactive neuropeptides are

generated by these activated neurons, which also send nociceptive signals to the trigeminal

nucleus caudalis. The caudate nucleus transmits signals of pain to specific central regions

involved in pain processing, including the cortex, brainstem, thalamus, hypothalamus and

basal ganglia. CGRP is linked to migraines by causing inflammation in the dura mater,

arterial vasodilation, enhancing neuronal transmission, and influencing the transmission of

pain signals in the trigeminal complex. Elevated levels of CGRP have been seen during a

migraine attack, although they decrease with therapy and during the intervals between

migraines [14,15].

Triggers

There are factors that predict the occurrence of migraine attacks - so-called triggers. It is

important to be aware of such factors because patients, by avoiding exposure to triggers, can

reduce the number of acute attacks of migraine headaches [16]. The most common triggers for
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migraine attacks are consumed foods and alcohol [17]. A study was conducted which showed

that one in four people with migraines identified foods as a trigger for a pain attack [18]. The

list of these substances is very long, the most commonly mentioned being chocolate, citrus

fruits, coffee, nuts, red wine, nitrate-containing foods (eg. bacon, salami), tyramine-containing

foods (such as cheddar cheese, beans, rotten meat, smoked fish) and foods that contain

monosodium glutamate, which is used as a flavour enhancing agent in a wide variety of

processed meals and snacks [17,19]. Also, long periods of fasting can trigger a migraine

attack - the direct mechanism for this is hypoglycemia, which is a proven migraine trigger in

studies [20,21]. Another known trigger of headache attack is dehydration [21].

Stress is acknowledged to be one of the most important factors triggering a migraine headache

attack among patients with this condition. A migraine attack following exposure to severe

stress can occur with up to a 3-4 day delay, which may mean that the contribution of stress as

a trigger may be understudied [21].

Changes in weather conditions also influence the occurrence of migraine headache in some

patients. An association is noted especially between changes in atmospheric pressure, low

temperatures, high humidity and certain types of wind [17,19,20]. Hypoxia is another factor

that is suspected of triggering the attacks [21]. A study was conducted in which normobaric

hypoxia triggered a migraine in six of 14 subjects compared to only two subjects after placebo

[22].

Sensitivity to odours is not limited to the pain attack itself - odours, especially strong ones,

can also trigger a migraine attack in some people - the most common odours are strong

perfumes and cigarette smoke [17]. It has been proven that the average time elapsed from the

triggering odour to the onset of the headache is about 10 minutes [23].

Exposure to light, especially intense, bright, flashing light, can also trigger a pain attack in

patients with migraine [17,20]. It has been observed that migraine sufferers are more sensitive

to the effects of light both during the headache attack and between them. Sunlight exposure is

also known to have a triggering potential. Based on studies conducted, it can be seen that the

frequency of migraine attacks increased with intensifying daily sunlight exposure [17,24].

Prolonged and persistent exposure to certains forms of noise, such as traffic which can also

provoke a migraine attack [19,20].

It is thought that the decreased levels of estrogen in women during the monthly cycle, which

occurs before the onset of menstrual bleeding, may act as an initiator of a migraine attack. 6%
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of women of reproductive age develop migraine, having a strong association with the

menstrual cycle phases [25,26].

Sleep disturbances are also an important factor that can initiate a migraine attack. Problems

such as fluctuations in sleep duration (either too little or excessive), poor quality of sleep,

insomnia, early waking, are linked to an increased occurrence of attacks [19,20,21].

Nitroglycerin (NTG) is a chemical substance that induces migraine attacks in 60-80% of

patients struggling with the condition within 5-6 hours [22]. It is assumed that NTG's activity

as a nitric oxide (NO) donor is responsible for triggering migraine headache [27]. Other drugs

that can cause acute migraine headache include indomethacin, cimetidine, theophylline,

nifedipine, hormonal contraceptives [19].

Awareness of trigger factors is essential among patients managing migraine headaches.

Understanding the triggers reduces exposure to triggers themselves, which will translate into

less frequent pain attacks. Conscious avoidance of exposure also gives the patient a sense of

improved control over headache attacks, which will increase their quality of life. Exposure to

trigger can also provide a warning function that will enable the patient to use medication early

in a pain attack [21].

Treatment

Fast headache relief, improvement of functional abilities and prevention of recurrence are the

primary goals of acute migraine therapy, all while minimising adverse effects [28].

This approach is divided into two categories: acute treatment for alleviating migraine attacks

and preventive treatment for decreasing the number, time duration and pain level of migraine

attacks [29]. Personalised management of treatment based on the patient's symptoms and

preferences is enabled through a range of options, taking into account the effectiveness,

unwanted side-effects and cost of medication [30].

The severity of the pain during a migraine attack is an important factor in choosing a

treatment. Paracetamol (acetaminophen), aspirin or a non-steroidal anti-inflammatory drugs

(NSAIDs) (the best choice is ibuprofen, diclofenac potassium and naproxen sodium) can be

used first for mild headaches during a migraine attack [3,29,31]. For people with moderate to

severe migraines, triptans or dihydroergotamine are a recommended treatment [3]. Triptans

are usually preferred to dihydroergotamine because of the wider choice of dosage forms,

tolerability, side-effect profile and better effectiveness [32]. Patients should be strongly
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suggested to take their acute treatment drugs as soon as possible after the migraine headache

begins (after the pain has started), as this usually makes them more effective [32,33].

It is generally accepted that 3 strategies are used to treat migraine headaches - stratified care,

step care across attacks and step care within an attack [30,32]. The preferred approach is

stratified care [3].

Stratified care involves selecting medication based on the patient's treatment needs, including

intensity of attacks, the occurrence of associated symptoms like vomiting and the level of

disability caused by migraine. It is most effective when patients can identify which of their

headaches are likely to respond to a non-specific therapy like an NSAID and which require a

migraine-specific medication like a triptan [32].

Step care across attacks involves selecting initial medication based on the cost and tolerability

profile [30]. The drug should have as few side effects as possible and be suited to the

individual patient's financial capabilities [31]. The treatment strategy involves the patient

taking an appropriate first medication, such as a non-specific analgesic, for the first few

migraine attacks. If this medication fails to reduce symptoms, the patient returns to the doctor

and is prescribed another medication, such as a triptan or dihydroergotamine, for future

attacks [32].

For the step care within an attack strategy the recommended first-line treatment for migraine

is a simple analgesic (eg. acetaminophen) or non-steroidal anti-inflammatory drug (NSAID).

If this method proves to be ineffective, the patient should take a rescue medication, such as a

triptan, a few hours later [32]. Patients whose attacks develop gradually or whose attacks

fluctuate in severity may benefit from this approach [31].

There are a number of rules to consider when trying to treat acute conditions:

1) Patients should take the acute medication at an early stage of an attack - this should be the

goal of treatment for most patients. It has been proved that triptans and other acute

medications are most effective when taken early in the migraine attack [28,31].

2) To facilitate absorption of the entry drug and improve pain control, the primary drug

should be taken with medication that has different mechanisms of action or with antiemetics

[28]. Metoclopramide significantly enhances the absorption of other medications and may

reduce gastric discomfort during migraine headache [31,34].

3) A suitable medication formulation should be selected based on the characteristics of the

patient's migraine headaches [31]. For most people without symptoms of nausea, taking an
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oral tablet medication may be a right treatment option. Triptan nasal sprays can be effective

for people with stronger nausea and those who may vomit during the attack. For less intense

headaches that develop quickly, or when patients prefer a faster effect, there are various oral

formulations that may be effective for example, aspirin in effervescent form, diclofenac in

powder form, and fast-dissolving oral tablets containing sumatriptan. Injectable formulations

may be the most effective for migraine attacks that build up very quickly and are fully

developed when the patient wakes up [31].

4) To avoid the potential risk of medication-overuse headache (MOH), patients should be

advised to limit their use of simple analgesics to less than 15 days per month and to limit the

use of triptans, ergots or combination analgesics to less than 10 days per month [28].

5) A dose of caffeine (≥100 mg) can also be added to a dose of anelgesics - the study found

that caffeine combined with aspirin or paracetamol provided pain relief to more people than

analgesics alone and reduced the dose of analgesic needed to reduce headache pain by 40%

[35,36].

Acetaminophen and non-steroidal anti-inflammatory drugs

Acetaminophen, aspirin and non-steroidal anti-inflammatory drugs are the first choice for the

therapy of mild migraine attacks. Recommended single dose of acetaminophen is 1000mg.

As first-line treatment in the emergency department in patients intolerant to NSAIDs and

aspirin, intravenous acetaminophen 1000 mg is recommended [30,37].

Acetaminophen is less effective compared to NSAIDs [31]. The advantage of acetaminophen

is that, as opposed to to aspirin and NSAIDs, it has a lower risk of adverse gastrointestinal

effects and has no impact on platelet function [30,31]. To prevent hepatotoxicity, the daily

dose of acetaminophen must be limited to 4000 mg [31].

The drug, which is a combination of acetaminophen, aspirin and caffeine has been shown to

be highly effective and may be considered as a first-line choice for the management of

migraine headaches [30,38].

Ibuprofen is the most often used nonsteroidal anti-inflammatory drug among migraine

sufferers. Ibuprofen 400 mg is the recommended dosage, with a daily maximum of 2400 mg

[31]. ASA is usually taken at doses of 1000mg (no more than 4000mg per day) [30,31].

Diclofenac potassium is another non-steroidal anti-inflammatory drug which acts fast to

relieve migraine headache. The usual dose of diclofenac potassium is 50 mg. The maximum

dose is 150 mg per day. Naproxen sodium is also used for relieving migraine headaches.
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Standard dosage is 500 milligrammes. The maximum daily dose shouldn't exceed 1375 mg

[31].

Triptans

In the treatment of moderate to severe migraine, triptans are an effective initial option.

By stimulating 5-hydroxytryptamine (5-HT1B, 5-HT1D) receptors situated in cranial blood

vessels and nerve endings, triptans induce analgesic effects by augmenting 5-HT signalling

[31,39]. Triptans are most effective when given early during an headache attack. For those

experiencing migraine with aura, research shows that the most effective outcomes are seen by

using the triptan medication at the beginning of pain rather than at the beginning of aura

[30,31]. It is important to keep in mind that the effectiveness of triptans as a therapy for

migraines might be different across patients. It is recommended to try other triptans for

another attack if the patient does not respond well to the first one. These alternative triptans

can be far more effective [31].

Various 7 triptans are used to treat acute migraines - Sumatriptan, Almotriptan, Zolmitriptan,

Eletriptan, Frovatriptan, Rizatriptan and Naratriptan [30]. They are mainly available as oral

tablets. Both sumatriptan and zolmitriptan can be delivered in oral and intranasal forms.

Sumatriptan can also be administered by subcutaneous injection. Eletriptan has the lowest

cardiovascular risk [30,40]. The administration of Sumatriptan as a subcutaneous injection of

6 mg has the most advantageous effect in terms of achieving full pain relief within a two-hour

period [40]. It is also a good treatment option for patients who experience nausea and

vomiting during a migraine attack and have difficulties with taking oral medication [31].

When used at appropriate dosages, triptans are pharmacologically selective for migraine and

have only a few serious side effects. Dizziness, nausea, fatigue, sleepiness, and discomfort in

the chest were the most common side effects of triptans for migraine therapy [30]. There are

variations in triptan tolerability according to gender, as women appear to experience more

side events and headache recurrences when using these medications [2,41].

Triptans are contraindicated in patients with uncontrolled hypertension, cardiovascular

disease or cerebrovascular disease due to the vasoconstrictive effect mediated by 5‒HT1B

[28].
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Dihydroergotamine

Published clinical studies and case reports have shown that dihydroergotamine (DHE), when

given intravenously, intramuscularly, subcutaneously or intranasally, is highly efficacious and

well tolerated for treating migraine headaches [42]. However, it presents a greater frequency

of adverse reactions compared to triptans as a result of lower receptor selectivity [30]. In

general, nausea is the most frequent negative occurrence observed after using DHE, especially

when it is delivered intravenously. That is why intravenous DHE is frequently used together

with a preventive antiemetic, typically metoclopramide [42]. DHE shouldn't be used in

pregnant women [30].

Antiemetics

In the case of migraine, when severe vomiting and nausea are present, antiemetics are often

used. They are often administered parenterally. Antagonists of dopamine, including

metoclopramide, prochlorperazine, chlorpromazine, and droperidol, are recommended. All

dopamine antagonist drugs have a risk of side effects such as extrapyramidal symptoms,

fortunately this occurs rarely. Metoclopramide is the drug that has been most studied in this

therapeutic indication [6,30].

Acetaminophen in combination with metoclopramide demonstrated reduction migraine

headache more effectively than acetaminophen alone [37].

Opioids

Opioids used to treat migraine are represented by butorphanol, codeine, tramadol and

meperidine. This group of drugs is not routinely recommended for the treatment of migraine

attacks, due to the high risk of overuse by patients and the possibility of causing respiratory

centre depression [37].

Recent developments in acute migraine treatment

The range of medications called triptans has recently been broadened by bringing in ditans,

which are serotonin 5HT1F receptor agonists, as well as gepants, which are CGRP receptor

antagonists [2]. They can be administered to individuals with cardiovascular disease for

whom triptans are not recommended due to contraindications [14].
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Ditans

At this time, lasmiditan is the only ditan available to treat a migraine attacks. It is a strong and

specific activator of the 5-HT1F receptor, which works in relieving attacks of migraines by

inhibiting the electrical activity of neurons in the trigeminal nucleus caudalis [2,43]. In the

lasmiditan study, the rate of pain relief after two hours and the absence of the most intolerable

migraine symptoms improved significantly in comparison to the placebo group [2]. The use of

lasmiditan was frequently linked to mild to severe adverse effects. The major symptoms

reported were paresthesias, nausea, dizziness, sleepiness, and feeling fatigued [44]. Regular

administration of lasmiditan has the potential to induce medication-overuse headache [45].

Gepants

Gepants are a calcitonin gene-related peptide (CGRP) receptor antagonists that have been

created to be used as an acute migraine therapy. Two orally administered substances that FDA

has recently approved: rimegepant and ubrogepant as treatment for acute migraine. Early

results of trials also indicate the efficacy of the zavegepant nasal spray [2,46]. The study

found that administering ubrogepant at dosages of 50 and 100 mg intermittently (one or two

doses per attack) resulted in favourable safety and tolerability outcomes. The most frequently

observed adverse effects were nausea and dry mouth [45]. Rimegepant has shown

effectiveness and acceptability in several clinical studies. An orally disintegrating tablet

formulation of rimegepant is offered, potentially providing a quicker onset of action compared

to the conventional oral tablet formulation [47]. It exhibited a high level of tolerance when

utilised for a duration of up to 1 year. Nausea and urinary tract infection were the most often

reported side effect [45,47]. Acute migraines were successfully managed with zavegepant

nasal spray in single dosages of 10 or 20 mg. The intranasal route of administration is

advantageous for patients who experience nausea or vomiting and are unable to take the

medicine orally. Zavegepant had a favourable safety profile [48]. Positive characteristics of

gepants involve their capacity to successfully administer multiple dosages of the medication

during an attack. These medications provide a minimal risk of inducing migraine headaches

as a result of overuse of the drugs [2].

Celecoxib

The newly formulated oral solution of celecoxib, nonsteroidal anti-inflammatory drug

(NSAID), has received approval for effectively treating acute migraine headaches.
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Administration of celecoxib oral solution in low, intermittent amounts appears to be

associated with fewer safety concerns than that of other nonsteroidal anti-inflammatory drugs

(NSAIDs). No serious adverse events linked to the medication were recorded in the clinical

trials of celecoxib oral solution for the immediate treatment of migraine [49].

REN - Remote electrical neuromodulation

Remote electrical neuromodulation is an innovative therapy for acute migraine that activates

the peripheral nerves in the arm to trigger a pain-relieving process. The REN technology is a

portable stimulation unit that operates on battery power and may be controlled via a

smartphone application. The electrical unit is used for a 45-minute period on the lateral upper

arm to stimulate peripheral cutaneous nerves. The FDA has authorised REN for the acute

treatment of adult migraines after a randomised controlled clinical study produced favourable

results. The frequency of adverse events was minimal, with the most common complaints

being of numbness and feeling of warmth on the arm [45,50].

Conclusions

Acute migraine is a neurological disorder that significantly impairs the daily functioning of

many people around the world. Trigeminal pathway activation is a known component of

migraine headaches, although the precise pathogenesis of these assaults remains unknown.

Acute migraine is characterised by a paroxysmal headache, characterised by its pulsating

nature and unilateral location. The pain may be associated with other symptoms such as

nausea, vomiting, photophobia and phonophobia. There are factors specific to each patient

that can initiate a migraine attack, called triggers. The most common ones include specific

food groups, exposure to bright, harsh lights, loud noises and stress. Migraines can also be

induceded by changes in hormone levels during the menstrual cycle. Medications from a

number of groups are used to treat migraine headaches, for example non-steroidal anti-

inflammatory drugs (NSAIDs), most commonly used for mild headaches, or triptans. An

antiemetic drug such as metoclopramide is often included. It is important to take the

medication as soon as possible during the pain phase. New drug groups for the treatment of

migraine headache are still in development, such as ditans and gepants. Modern non-

pharmacological methods such as remote electrical neuromodulation have also found

application in the treatment of this condition. Management of the patient with migraine

attacks should include effective analgesic treatment and avoidance of triggers that can evoke
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attacks. Therefore, doctor-patient co-operation during the treatment of this condition is

important.

Author's contribution

Conceptualization, Zuzanna Kotowicz, Jakub Pabiś; methodology, Zuzanna Kotowicz, Jakub

Pabiś and Piotr Podgórski; software, Jakub Pabiś, Piotr Podgórski; check, Miłosz Olszański,

Aleksander Bogusz and Anita Król; formal analysis, Oskar Kwiatkowski, Anna Kołodziej and

Miłosz Olszański; investigation, Sandra Górecka, Anita Król and Anna Kołodziej; resources,

Zuzanna Kotowicz; data curation, Jakub Pabiś, Piotr Podgórski; writing - rough preparation,

Zuzanna Kotowicz, Sandra Górecka and Anita Król; writing - review and editing, Zuzanna

Kotowicz, Oskar Kwiatkowski and Sandra Górecka; visualization, Jakub Pabiś; supervision,

Piotr Podgórski, Anna Kołodziej; project administration, Zuzanna Kotowicz, Miłosz

Olszański, Aleksander Bogusz and Oskar Kwiatkowski; receiving funding, Zuzanna

Kotowicz

All authors have read and agreed with the published version of the manuscript.

Funding statement

The study did not receive special funding.

Informed Consent Statement

Not applicable

Acknowledgments

Not applicable

Conflict of Interest Statement

The authors report no conflicts of interest.

References

1. Yeh WZ, Blizzard L, Taylor BV. What is the actual prevalence of migraine? Brain Behav.

2018 Jun;8(6):e00950. doi: 10.1002/brb3.950. Epub 2018 May 2. PMID: 30106228; PMCID:

PMC5991594.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5991594/


14

2. Puledda F, Silva EM, Suwanlaong K, Goadsby PJ. Migraine: from pathophysiology to

treatment. J Neurol. 2023 Jul;270(7):3654-3666. doi: 10.1007/s00415-023-11706-1. Epub

2023 Apr 8. PMID: 37029836; PMCID: PMC10267278.

3. Peters GL. Migraine overview and summary of current and emerging treatment options.

Am J Manag Care. 2019 Jan;25(2 Suppl):S23-S34. PMID: 30681821.

4. Sevivas H, Fresco P. Treatment of resistant chronic migraine with anti-CGRP monoclonal

antibodies: a systematic review. Eur J Med Res. 2022 Jun 4;27(1):86. doi: 10.1186/s40001-

022-00716-w. PMID: 35659086; PMCID: PMC9167529.

5. Tardiolo G, Bramanti P, Mazzon E. Migraine: Experimental Models and Novel Therapeutic

Approaches. Int J Mol Sci. 2019 Jun 15;20(12):2932. doi: 10.3390/ijms20122932. PMID:

31208068; PMCID: PMC6628212.

6. Peer Tfelt-Hansen (2020): Pharmacological strategies to treat attacks of episodic migraine

in adults, Expert Opinion on Pharmacotherapy, DOI: 10.1080/14656566.2020.1828347

7. Ong JJY, De Felice M. Migraine Treatment: Current Acute Medications and Their

Potential Mechanisms of Action. Neurotherapeutics. 2018 Apr;15(2):274-290. doi:

10.1007/s13311-017-0592-1. Erratum in: Neurotherapeutics. 2018 Jan 8;: PMID: 29235068;

PMCID: PMC5935632.

8. Kelman L. Pain characteristics of the acute migraine attack. Headache. 2006 Jun;46(6):942-

53. doi: 10.1111/j.1526-4610.2006.00443.x. PMID: 16732840.

9. Migraine the Lancet David W Dodick Dodick DW. Migraine. Lancet. 2018 Mar

31;391(10127):1315-1330. doi: 10.1016/S0140-6736(18)30478-1. Epub 2018 Mar 6. PMID:

29523342.

10. Giffin NJ, Ruggiero L, Lipton RB, Silberstein SD, Tvedskov JF, Olesen J, Altman J,

Goadsby PJ, Macrae A. Premonitory symptoms in migraine: an electronic diary study.

Neurology. 2003 Mar 25;60(6):935-40. doi: 10.1212/01.wnl.0000052998.58526.a9. PMID:

12654956.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9167529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935632/


15

11. Rasmussen BK, Olesen J. Migraine with aura and migraine without aura: an

epidemiological study. Cephalalgia. 1992 Aug;12(4):221-8; discussion 186. doi:

10.1046/j.1468-2982.1992.1204221.x. PMID: 1525797.

12. Aguilar-Shea AL, Membrilla Md JA, Diaz-de-Teran J. Migraine review for general

practice. Aten Primaria. 2022 Feb;54(2):102208. doi: 10.1016/j.aprim.2021.102208. Epub

2021 Nov 16. PMID: 34798397; PMCID: PMC8605054.

13. Bose P, Karsan N, Goadsby PJ. The Migraine Postdrome. Continuum (Minneap Minn).

2018 Aug;24(4, Headache):1023-1031. doi: 10.1212/CON.0000000000000626. PMID:

30074547.

14. Tzankova V, Becker WJ, Chan TLH. Diagnosis and acute management of migraine.

CMAJ. 2023 Jan 30;195(4):E153-E158. doi: 10.1503/cmaj.211969. PMID: 36717129;

PMCID: PMC9888545.

15. Tepper SJ. History and Review of anti-Calcitonin Gene-Related Peptide (CGRP)

Therapies: From Translational Research to Treatment. Headache. 2018 Nov;58 Suppl 3:238-

275. doi: 10.1111/head.13379. Epub 2018 Sep 22. PMID: 30242830.

16. Fukui PT, Gonçalves TR, Strabelli CG, Lucchino NM, Matos FC, Santos JP, Zukerman E,

Zukerman-Guendler V, Mercante JP, Masruha MR, Vieira DS, Peres MF. Trigger factors in

migraine patients. Arq Neuropsiquiatr. 2008 Sep;66(3A):494-9. doi: 10.1590/s0004-

282x2008000400011. PMID: 18813707.

17. Hoffmann J, Recober A. Migraine and triggers: post hoc ergo propter hoc? Curr Pain

Headache Rep. 2013 Oct;17(10):370. doi: 10.1007/s11916-013-0370-7. PMID: 23996725;

PMCID: PMC3857910.

18. Kelman L. The triggers or precipitants of the acute migraine attack. Cephalalgia. 2007

May;27(5):394-402. doi: 10.1111/j.1468-2982.2007.01303.x. Epub 2007 Mar 30. PMID:

17403039.

19. Haghdoost F, Togha M. Migraine management: Non-pharmacological points for patients

and health care professionals. Open Med (Wars). 2022 Nov 23;17(1):1869-1882. doi:

10.1515/med-2022-0598. PMID: 36475060; PMCID: PMC9691984.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857910/


16

20. Gross EC, Lisicki M, Fischer D, Sándor PS, Schoenen J. The metabolic face of migraine -

from pathophysiology to treatment. Nat Rev Neurol. 2019 Nov;15(11):627-643. doi:

10.1038/s41582-019-0255-4. Epub 2019 Oct 4. PMID: 31586135.

21. Borkum JM. Migraine Triggers and Oxidative Stress: A Narrative Review and Synthesis.

Headache. 2016 Jan;56(1):12-35. doi: 10.1111/head.12725. Epub 2015 Dec 7. PMID:

26639834.

22. Schoonman GG, Sándor PS, Agosti RM, Siccoli M, Bärtsch P, Ferrari MD, Baumgartner

RW. Normobaric hypoxia and nitroglycerin as trigger factors for migraine. Cephalalgia. 2006

Jul;26(7):816-9. doi: 10.1111/j.1468-2982.2006.01112.x. PMID: 16776696.

23. Silva-Néto RP, Peres MF, Valença MM. Odorant substances that trigger headaches in

migraine patients. Cephalalgia. 2014 Jan;34(1):14-21. doi: 10.1177/0333102413495969. Epub

2013 Jul 5. PMID: 23832131.

24. Bekkelund SI, Hindberg K, Bashari H, Godtliebsen F, Alstadhaug KB. Sun-induced

migraine attacks in an Arctic population. Cephalalgia. 2011 Jul;31(9):992-8. doi:

10.1177/0333102411409071. Epub 2011 May 31. PMID: 21628439.

25. Raffaelli B, Do TP, Chaudhry BA, Ashina M, Amin FM, Ashina H. Menstrual migraine

is caused by estrogen withdrawal: revisiting the evidence. J Headache Pain. 2023 Sep

21;24(1):131. doi: 10.1186/s10194-023-01664-4. PMID: 37730536; PMCID: PMC10512516.

26. Nappi RE, Tiranini L, Sacco S, De Matteis E, De Icco R, Tassorelli C. Role of Estrogens

in Menstrual Migraine. Cells. 2022 Apr 15;11(8):1355. doi: 10.3390/cells11081355. PMID:

35456034; PMCID: PMC9025552.

27. Sureda-Gibert P, Romero-Reyes M, Akerman S. Nitroglycerin as a model of migraine:

Clinical and preclinical review. Neurobiol Pain. 2022 Sep 27;12:100105. doi:

10.1016/j.ynpai.2022.100105. PMID: 36974065; PMCID: PMC10039393.

28. Yang CP, Huang KT, Chang CM, Yang CC, Wang SJ. Acute Treatment of Migraine:

What has Changed in Pharmacotherapies? Neurol India 2021;69:S25-42.

29. Ong JJY, De Felice M. Migraine Treatment: Current Acute Medications and Their

Potential Mechanisms of Action. Neurotherapeutics. 2018 Apr;15(2):274-290. doi:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10512516/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10039393/


17

10.1007/s13311-017-0592-1. Erratum in: Neurotherapeutics. 2018 Jan 8;: PMID: 29235068;

PMCID: PMC5935632.

30. Mayans L, Walling A. Acute Migraine Headache: Treatment Strategies. Am Fam

Physician. 2018 Feb 15;97(4):243-251. PMID: 29671521.

31. Becker WJ. Acute Migraine Treatment. Continuum (Minneap Minn). 2015 Aug;21(4

Headache):953-72. doi: 10.1212/CON.0000000000000192. PMID: 26252584.

32. Pringsheim T, Davenport WJ, Marmura MJ, Schwedt TJ, Silberstein S. How to Apply the

AHS Evidence Assessment of the Acute Treatment of Migraine in Adults to your Patient with

Migraine. Headache. 2016 Jul;56(7):1194-200. doi: 10.1111/head.12870. Epub 2016 Jun 20.

PMID: 27322907.

33. Cady R, Martin V, Mauskop A, Rodgers A, Hustad CM, Ramsey KE, Skobieranda F.

Efficacy of Rizatriptan 10 mg administered early in a migraine attack. Headache. 2006

Jun;46(6):914-24. doi: 10.1111/j.1526-4610.2006.00466.x. PMID: 16732837.

34. Najjar M, Hall T, Estupinan B. Metoclopramide for Acute Migraine Treatment in the

Emergency Department: An Effective Alternative to Opioids. Cureus. 2017 Apr

20;9(4):e1181. doi: 10.7759/cureus.1181. PMID: 28533997; PMCID: PMC5438233.

35. Nowaczewska M, Wiciński M, Kaźmierczak W. The Ambiguous Role of Caffeine in

Migraine Headache: From Trigger to Treatment. Nutrients. 2020 Jul 28;12(8):2259. doi:

10.3390/nu12082259. PMID: 32731623; PMCID: PMC7468766.

36. Derry CJ, Derry S, Moore RA. Caffeine as an analgesic adjuvant for acute pain in adults.

Cochrane Database Syst Rev. 2014 Dec 11;2014(12):CD009281. doi:

10.1002/14651858.CD009281.pub3. PMID: 25502052; PMCID: PMC6485702.

37. Zarei M, Hajipoor Kashgsaray N, Asheghi M, Shahabifard H, Soleimanpour H. Non-

opioid Intravenous Drugs for Pain Management in Patients Presenting with Acute Migraine

Pain in the Emergency Department: A Comprehensive Literature Review. Anesth Pain Med.

2022 Nov 22;12(5):e132904. doi: 10.5812/aapm-132904. PMID: 36937180; PMCID:

PMC10016134.



18

38. Goldstein J, Silberstein SD, Saper JR, Ryan RE Jr, Lipton RB. Acetaminophen, aspirin,

and caffeine in combination versus ibuprofen for acute migraine: results from a multicenter,

double-blind, randomized, parallel-group, single-dose, placebo-controlled study. Headache.

2006 Mar;46(3):444-53. doi: 10.1111/j.1526-4610.2006.00376.x. PMID: 16618262.

39. Zobdeh F, Ben Kraiem A, Attwood MM, Chubarev VN, Tarasov VV, Schiöth HB,

Mwinyi J. Pharmacological treatment of migraine: Drug classes, mechanisms of action,

clinical trials and new treatments. Br J Pharmacol. 2021 Dec;178(23):4588-4607. doi:

10.1111/bph.15657. Epub 2021 Sep 26. PMID: 34379793.

40. Derry CJ, Derry S, Moore RA. Sumatriptan (all routes of administration) for acute

migraine attacks in adults - overview of Cochrane reviews. Cochrane Database Syst Rev.

2014 May 28;2014(5):CD009108. doi: 10.1002/14651858.CD009108.pub2. PMID: 24865446;

PMCID: PMC6469574.

41. van Casteren DS, Kurth T, Danser AHJ, Terwindt GM, MaassenVanDenBrink A. Sex

Differences in Response to Triptans: A Systematic Review and Meta-analysis. Neurology.

2021 Jan 26;96(4):162-170. doi: 10.1212/WNL.0000000000011216. Epub 2020 Nov 18.

PMID: 33208542.

42. Saper JR, Silberstein S. Pharmacology of dihydroergotamine and evidence for efficacy

and safety in migraine. Headache. 2006 Nov;46 Suppl 4:S171-81. doi: 10.1111/j.1526-

4610.2006.00601.x. PMID: 17078849.

43. Vila-Pueyo M, Page K, Murdock PR, Loraine HJ, Woodrooffe AJ, Johnson KW, Goadsby

PJ, Holland PR. The selective 5-HT1F receptor agonist lasmiditan inhibits trigeminal

nociceptive processing: Implications for migraine and cluster headache. Br J Pharmacol. 2022

Feb;179(3):358-370. doi: 10.1111/bph.15699. Epub 2021 Nov 16. PMID: 34600443.

44. Puledda F, Younis S, Huessler EM, Haghdoost F, Lisicki M, Goadsby PJ, Tassorelli C.

Efficacy, safety and indirect comparisons of lasmiditan, rimegepant, and ubrogepant for the

acute treatment of migraine: A systematic review and network meta-analysis of the literature.

Cephalalgia. 2023 Mar;43(3):3331024231151419. doi: 10.1177/03331024231151419. PMID:

36786357.



19

45. Ailani J, Burch RC, Robbins MS; Board of Directors of the American Headache Society.

The American Headache Society Consensus Statement: Update on integrating new migraine

treatments into clinical practice. Headache. 2021 Jul;61(7):1021-1039. doi:

10.1111/head.14153. Epub 2021 Jun 23. PMID: 34160823.

46. Croop R, Madonia J, Stock DA, Thiry A, Forshaw M, Murphy A, Coric V, Lipton RB.

Zavegepant nasal spray for the acute treatment of migraine: A Phase 2/3 double-blind,

randomized, placebo-controlled, dose-ranging trial. Headache. 2022 Oct;62(9):1153-1163. doi:

10.1111/head.14389. Epub 2022 Oct 14. PMID: 36239038; PMCID: PMC9827820.

47. Blair HA. Rimegepant: A Review in the Acute Treatment and Preventive Treatment of

Migraine. CNS Drugs. 2023 Mar;37(3):255-265. doi: 10.1007/s40263-023-00988-8. Epub

2023 Feb 4. Erratum in: CNS Drugs. 2023 Jul;37(7):661. PMID: 36739335; PMCID:

PMC10299922.

48. Croop R, Madonia J, Stock DA, Thiry A, Forshaw M, Murphy A, Coric V, Lipton RB.

Zavegepant nasal spray for the acute treatment of migraine: A Phase 2/3 double-blind,

randomized, placebo-controlled, dose-ranging trial. Headache. 2022 Oct;62(9):1153-1163. doi:

10.1111/head.14389. Epub 2022 Oct 14. PMID: 36239038; PMCID: PMC9827820.

49. Ailani J, Nahas SJ, Friedman DI, Kunkel T. The Safety of Celecoxib as an Acute

Treatment for Migraine: A Narrative Review. Pain Ther. 2023 Jun;12(3):655-669. doi:

10.1007/s40122-023-00501-5. Epub 2023 Apr 24. PMID: 37093356; PMCID: PMC10199993.

50. Yarnitsky D, Dodick DW, Grosberg BM, Burstein R, Ironi A, Harris D, Lin T, Silberstein

SD. Remote Electrical Neuromodulation (REN) Relieves Acute Migraine: A Randomized,

Double-Blind, Placebo-Controlled, Multicenter Trial. Headache. 2019 Sep;59(8):1240-1252.

doi: 10.1111/head.13551. Epub 2019 May 9. PMID: 31074005; PMCID: PMC6767146.


