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Abstract
Migraine is a common and disabling neurological disorder characterized by recurrent, severe
headaches often accompanied by nausea, vomiting, photophobia, and phonophobia. It significantly
impacts daily functioning, work productivity, and quality of life. This article reviews the
pathophysiology, clinical features, diagnostic criteria, and current treatment strategies for migraine,
including pharmacological and non-pharmacological approaches. Recent advances in targeted
therapies, such as calcitonin gene-related peptide (CGRP) inhibitors, are also discussed.
Understanding these mechanisms and treatments is crucial for effective management and improving
patient outcomes.
Keywords: Migraine, headache, neurological disorder, diagnosis, triptans, prophylactic therapy,
CGRP antagonists, neuromodulation.
Introduction
Migraine affects approximately 15% of the global population and is more prevalent in women than
men. It is a complex neurological disorder involving genetic, environmental, and neurovascular
factors. Migraine attacks can range from mild discomfort to severe pain lasting up to 72 hours.
Beyond pain, migraines often interfere with daily activities and can cause substantial economic and
social burdens.
The primary aim of migraine management is to reduce attack frequency, severity, and associated
symptoms, thereby improving the quality of life for affected individuals.
Pathophysiology
The pathophysiology of migraine is multifactorial and involves:
Neurovascular Mechanisms: Migraine is associated with abnormal activation of the trigeminovascular
system, leading to the release of vasoactive neuropeptides such as CGRP, substance P, and neurokinin
A. These peptides cause inflammation and dilation of intracranial blood vessels, resulting in pain.
Cortical Spreading Depression (CSD): This phenomenon involves a wave of neuronal and glial
depolarization spreading across the cerebral cortex, which may trigger the aura experienced by some
migraine patients.
Genetic Factors: Several genes related to ion channels and neurotransmitter regulation contribute to
migraine susceptibility, particularly in familial hemiplegic migraine.
Table 1. Main Clinical Characteristics and Risk Factors of Migraine
Category Description ’Scientiﬁc Explanation
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Disease type Chronic neurological disorder Characterized by recurrent episodes of
moderate to severe headache

Often localized on one side of the head

Main symptom  [Pulsating or throbbing headache

Associated Nausea, vomiting Related to autonomic nervous system
symptoms dysfunction

Sensory Photophobia and phonophobia Increased sensitivity to light and sound
sensitivity during attacks

Aura Visual or neurological disturbances |Occurs in about 20-30% of migraine

before headache patients

Indicates hereditary predisposition

Genetic factors  |Family history of migraine

Trigger factors  |Stress, hormonal changes, certain May provoke migraine attacks

foods, sleep disturbances

Clinical Features

Migraine presents in various forms:

Migraine without Aura (Common Migraine): Characterized by unilateral, pulsating headache lasting
4-72 hours, aggravated by physical activity, often accompanied by nausea, vomiting, and sensitivity
to light and sound.

Migraine with Aura (Classic Migraine): Includes transient neurological symptoms such as visual
disturbances, sensory changes, or speech difficulties preceding the headache.

Chronic Migraine: Defined as headache occurring on >15 days per month for more than 3 months,
with features of migraine on at least 8 days.

Table 2.Methods of Migraine Treatment and Their Characteristics

Treatment Type Examples of | Mechanism of Action Effectiveness
Methods/Drugs

Acute NSAIDs, analgesics Reduce inflammation and | Moderate

(symptomatic) relieve pain

treatment

Specific anti- | Triptans Act on serotonin receptors to | High

migraine therapy reduce headache and vascular
inflammation

Preventive Beta-blockers, Reduce frequency and | High

(prophylactic) anticonvulsants, severity of migraine attacks

therapy antidepressants

Biological therapy | CGRP antagonists Block calcitonin gene-related | Very high
peptide involved in migraine
pathophysiology

Non- Stress management, sleep | Helps prevent triggers and | Supportive

pharmacological regulation, lifestyle | reduce attack frequency

treatment modification
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Diagnosis

Diagnosis is primarily clinical, based on patient history and the International Classification of
Headache Disorders (ICHD-3) criteria. Key diagnostic steps include:

Detailed headache history (frequency, duration, intensity, triggers)

Neurological examination to rule out secondary causes

Imaging (MRI or CT) if atypical features or red flags are present

Red flags include sudden onset “thunderclap” headache, neurological deficits, immunocompromised
status, or age >50 at onset.

Treatment Methods

Acute Treatment

Acute therapy aims to relieve pain and associated symptoms during migraine attacks:

Analgesics: NSAIDs (ibuprofen, naproxen) and acetaminophen for mild to moderate attacks.
Triptans: Selective serotonin (5-HT1B/1D) receptor agonists (sumatriptan, rizatriptan) are effective
for moderate to severe migraine.

Anti-emetics: Metoclopramide or prochlorperazine to manage nausea and vomiting.

Preventive (Prophylactic) Treatment

Preventive therapy is indicated in patients with frequent, severe, or disabling migraines:
Beta-blockers: Propranolol, metoprolol

Anticonvulsants: Topiramate, valproate

Antidepressants: Amitriptyline, venlafaxine

CGRP Monoclonal Antibodies: Erenumab, fremanezumab, galcanezumab targeting CGRP pathways
to prevent attacks

Neuromodulation Devices: Non-invasive vagal nerve stimulation and transcranial magnetic
stimulation

Lifestyle and Non-Pharmacological Interventions

Identification and avoidance of triggers (stress, sleep disturbances, dietary factors)

Regular sleep patterns, hydration, and exercise

Cognitive-behavioral therapy (CBT) for stress management

Biofeedback and relaxation techniques

Discussion

Advancements in migraine research have led to a more targeted and personalized approach to

management. The development of CGRP antagonists has provided effective options for patients who
are unresponsive to traditional therapies. Non-pharmacological approaches complement drug therapy
and improve overall patient outcomes. Despite progress, challenges remain, including
underdiagnosis, medication overuse headaches, and access to novel therapies in low-resource
settings.

Conclusion

Migraine is a debilitating neurological disorder with significant clinical and societal impact. Effective
management requires a combination of accurate diagnosis, acute and preventive pharmacotherapy,
and lifestyle modifications. Emerging therapies, particularly CGRP-targeted treatments, represent a

promising advancement in reducing migraine burden. Continuous research and patient education are
essential for improving long-term outcomes.
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