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Abstract: 
Migraine is a prevalent and incapacitating 

neurological disorder characterized by recurrent 

headache episodes and diverse sensory, cognitive, 

and autonomic symptoms. Migraine impacts 

approximately one billion people worldwide, acting 

as a major factor in years lived with disability, 

particularly among women and the working-age 

demographic, while putting a substantial financial 

strain due to reduced productivity and increased 

healthcare costs. Recent breakthroughs in 

neurobiological research have redefined migraine as 

a complex disorder of central sensory processing, 

involving the trigeminovascular system and key 

brain regions such as the hypothalamus, thalamus, 

brainstem, and cortex, rather than only a vascular 

condition.  

This review provides a comprehensive analysis of 

migraine epidemiology, global burden, impact on 

quality of life, and underlying pathophysiological 

mechanisms. The document outlines the clinical 

stages of migraine, diagnostic methods, and current 

treatment strategies, including acute and preventive 

pharmacological therapies, lifestyle and behavioural 

adjustments, and innovative neuromodulatory 

approaches. Recent pharmaceutical innovations 

aimed at the calcitonin gene-related peptide (CGRP) 

pathway, including as monoclonal antibodies and 

gepants, have markedly enhanced results for those 

suffering with chronic and treatment-resistant 

migraines. Future techniques encompass 

personalized treatment, biomarkers, and innovative 

molecular targets, highlighting the evolving 

paradigm of migraine management and the 

imperative for early diagnosis and equitable access 

to new drugs. 

 

I. Introduction 
A frequent and very incapacitating 

neurological condition, migraine has a complicated 

pathophysiology that involves several locations and 

networks of the central and peripheral nervous 

systems.  Recent advances in our understanding of 

migraine pathophysiology have made it easier to 

translate that information into innovative medicines 

that are now being made available to patients 

worldwide and are significantly altering the way that 

the condition is treated clinically.(1) 

Numerous epidemiological investigations 

have reported on its high incidence, socioeconomic 

impact, and individual effects. According to the 

Global Burden of Disease Study 2010 (GBD2010), 

it was the third most common condition worldwide. 

For both men and women under 50, it was the third-

leading cause of disability globally in GBD 2015. 

 

Migraine has two major types.  

1.1 A headache with certain characteristics and 

related symptoms is the hallmark of the clinical 

illness known as migraine without aura. 

 1.2 The main characteristic of migraine with aura is 

the brief, focused neurological symptoms that often 

occur before or occasionally during the headache. 

 Some patients also have a prodromal phase, 

occurring hours or days before the headache, and a 

Postdromal phase following headache remission. 

Hyperactivity, hypoactivity, sadness, food cravings, 

yawning repeatedly, exhaustion, and neck 

discomfort or stiffness are examples of prodromal 

and Postdromal symptoms.(2) 

Migraines are the second most common cause of 

neurological illnesses worldwide, affecting 14% of 

the world's population annually and 

disproportionately affecting young people.(3,4) 

The majority of migraine research is on female 

populations since migraine primarily affects 

females. Women are far more likely than men to 

suffer from migraines, and they are also more likely 

to report disability associated migraines.(4) 
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The prevalence of migraine in men, however, cannot 

be disregarded. The societal views of conventional 

sex/gender roles contribute to the lower likelihood 

of males reporting high-intensity pain or seeking 

medical attention.(3) 

 
Figure 1 Classification of Migraine 

 

Global Prevalence: 

In 2019, it was projected that there were 1.1 billion 

instances of migraine worldwide [95% UI: 0.98–

1.3]. During that year, there were 8,277 to 22,400.6 

instances of migraine per 100,000 people 

nationwide, according to the age-standardised point 

prevalence.(5) 

Over the past three decades, migraines have become 

much more common worldwide. 1.1 billion (95% 

UI: 0.98–1.3) people worldwide suffered from 

migraines in 2019, up from 721.9 million (95% UI: 

624.9–833.4) in 1990, according to the Global 

Burden of Disease (GBD) 2019 research. The years 

lived with disability (YLDs) and worldwide age-

standardised prevalence rate changed by 1.7 (95% 

UI: 0.7–2.8) and 1.5 (95% UI: −4.4 to 3.3) 

percentages, respectively, between 1990 and 2019. 

The age-standardised prevalence per 100,000 

population increased most during this time in East 

Asia [7.9% (95% UI: 4.3–12%)] and Andean Latin 

America [6.7% (95% UI: 2.1–11.9%)], while it 

decreased most in High-income North America 

[−2.2% (95% UI: −5.3 to 1.1%)] and Southeast Asia 

[−2.2% (95% UI: −3 to −1.4%)]. Additionally, from 

1990 to 2019, the age-standardised YLD rate of 

migraine rose from 517.6 (95% UI: 82.0–1169.1) to 

525.5 (95% UI: 78.8–1194.0).(5,6) 

Globally, the prevalence of migraines rose by 

58.15%, from 732.56 million to 1.16 billion 

instances, while the incidence rose by 42.06% 

between 1990 and 2021. There was also a 58.27% 

rise in DALYs. Males had a four- to five-fold quick 

rise in migraine incidence and prevalence compared 

to females, but females had greater absolute rates of 

both conditions. DALYs and prevalence are growing 

at the greatest rate among adolescents (less than 20 

years old). On a regional level, the age-standardised 

rate (ASR) in DALYs is highest in high SDI regions 

and lowest in low SDI regions. In terms of migraine 

burden, Southeast Asia showed the most marked 

decline, whereas East Asia and Latin America 

showed the most rises. Up to 2050, prevalence is 

expected to increase, according to a predictive study, 

especially among males and adolescents.(3) 

 

Burden on quality of life& Healthcare Costs: 

In 1948, the World Health Organisation (WHO) 

defined health as "complete physical, mental, and 

social well-being," in addition to the "absence of 

disease or disability." The WHO wants every 

individual to have a higher quality of life, be 

healthy, and be active in social, economic, and 

psychological ways. The way a person views his or 

her goals, aspirations, interests, and standards within 

their culture and core beliefs is known as their 

quality of life. A person's health, employment, 

housing, education, and surroundings are all factors 

that affect their quality of life. It is challenging to 

quantify the quality of life because of the intricate 

relationship between culture, values, and beliefs. 
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Researchers have created instruments to assess and 

comprehend these many domains and their 

interrelationships.(7) 

Three-quarters of adults between the ages of 18 and 

65 have had HA in the last year, according to 

prevalence surveys. In the globe, 11% of individuals 

suffer from migraines, and women are three times as 

likely as men to have them. When HA occurs at 

least 15 days per month, 1.7–4% of adults suffer 

from it. According to statistics on the frequency of 

migraine episodes and their prevalence, 3000 

migraine attacks occur daily for every million 

people in the general population.(7,8) 

Six primary themes emerged: the incidence of 

migraine disorders, their overall effects, their impact 

on job or school activities, their effects on family 

life, interictal load, and illness expenses. A steady 

growth gradient for the themes "overall impact of 

migraine disorders" and "impact on work or school 

activities" since 2010 onwards can be seen in Fig. 2, 

which displays the percentage of themes that recur 

across publications, and Fig. 3, which uses 

cumulative frequencies to show the trend over time 

for these themes.(9) 

 

 
Figure 2 Impact of Migraine Disorders 

 
Figure 3 Impact on Work or School Activities 
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A common neurological disorder that 

severely reduces productivity and quality of life is 

migraine. There are significant economical 

consequences to the condition, such as increased 

medical expenses and decreased productivity at 

work. Globally, the burden varies, and women—

especially those of reproductive age—are more 

likely to have it. The prevalence of migraines is 

higher in India (25%) than in other countries 

(14.7%). Compiling the corpus of research 

demonstrating how migraines impact working 

professionals' productivity, with a focus on factors 

influencing these effects in India, is the aim of the 

scoping review.(10) 

Migraines' effects on economic results and 

productivity were found through a comprehensive 

search. There were notable financial ramifications as 

a result of the 3% to 4.3% productivity losses 

caused by migraines. Research from India indicates 

that between 14.12% and 28.99% of people get 

migraines in a year, with 213 million instances 

reported each year. A combined study of two pieces 

of research reveals that migraines cause 17.3 days of 

lost productivity annually. The daily per capita 

income was calculated to be INR 8731 per year. The 

incidence of migraine in India results in an 

estimated INR 18,674.35 crore (about USD 22.21 

billion) in overall economic losses. The necessity for 

efficient healthcare treatments to address and 

manage migraine problems in the public is 

highlighted by this substantial burden.(10) 

Thirteen percent of Swedish people suffer 

from migraines. Though there are few studies of the 

health-economic effects in a Swedish setting, 

migraine causes a significant socioeconomic burden 

in terms of healthcare expenses, lost productivity, 

and quality of life (QoL). The aim was to map the 

health-economic effects of migraine on healthcare 

use, lost productivity, and quality of life in a specific 

patient cohort in Sweden. There are 630 migraine 

sufferers, arranged according to the number of 

migraine days they have each month. The overall 

cost per patient per year rose as the number of 

migraine days per month increased (p < 0.001), 

ranging from around €5000 for those who had fewer 

than three migraine days per month to €24,000 for 

those who had 21–28 migraine days per month. 

About 80 percent of the expenses were related to 

production loss.(11) 

 

Anatomy &Pathophysiology of Migraine: 

The trigeminovascular system and brainstem 

nuclei 

Trigeminal ganglion axons that innervate 

the meninges and intracranial blood vessels and 

central projections that converge within the 

trigeminocervical complex (TCC), which includes 

the upper cervical spinal cord and the spinal 

trigeminal nucleus caudalis, make up the 

trigeminovascular system(12,13)The locus 

coeruleus (LC), periaqueductal grey (PAG), and 

hypothalamus are significant brain nuclei in the 

brainstem and diencephalon that receive signals 

from second-order neurones that project from the 

TCC to thalamocortical pathways(14,15)This 

system's activation causes the dura mater to produce 

neuropeptides, most notably pituitary adenylate 

cyclase–activating polypeptide (PACAP) and 

calcitonin gene-related peptide (CGRP), which are 

responsible for migraine pain(16,17)Because of its 

strong vasodilatory effects, modulation of second- 

and third-order nociceptive neurones, and 

widespread distribution in peripheral and central 

neurones, CGRP helps regulate central pain. Higher 

CGRP levels in migraineurs are linked to decreased 

descending inhibitory control, which may make 

migraines more likely by triggering many central 

neural circuits.  (17) 

Initially, it was believed that peripheral 

tissue neurogenic inflammation was the cause of 

migraine discomfort. This theory has been re-

examined, nevertheless, partly due to the failure of 

medications intended to prevent plasma protein 

leakage in clinical studies(18). There is still a lot of 

discussion about trigeminal system activation and 

associated neurogenic inflammation (19),but there 

isn't enough solid proof that dura inflammation is a 

primary cause of migraine.Trigeminal nociceptive 

activity peaks during the headache phase of a 

migraine, which includes a variety of sensory 

abnormalities that follow a cyclical pattern. 

According to a recent theory, the thalamus and 

important areas of the brainstem and diencephalon 

receive signals from the first stimulation of 

peripheral trigeminovascular neurones, which in 

turn causes the stimulation of second-order neurones 

in the trigeminal nucleus caudalis and upper cervical 

spine.Studies consistently demonstrate that during 

the painful phase of a migraine, brainstem regions 

are engaged early. But mounting data indicates that 

aberrant activity in central brain regions, especially 

the hypothalamus, which may be triggered by 

outside events, is the real cause of a migraine 

episode. Research on whether this early central 

dysfunction, which is evident in the premonitory 

period, plays a role in the development of central 

sensitization is still crucial.(1,18,19) 
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The shift from episodic to chronic migraine 

is believed to be mostly influenced by central 

sensitization within the trigeminovascular system, 

namely the trigeminal nucleus caudalis. Increased 

astrocyte activation and the production of pro-

inflammatory cytokines may be contributing factors 

to this process (20,21). It is noteworthy that 

neurophysiological data(22)as well as neuroimaging 

research(23), suggests that brainstem activity peaks 

24 hours before headaches start and subsequently 

declines when the migraine pain phase commences. 

This pattern implies that rather than only 

maintaining discomfort throughout the headache 

phase, brainstem dysfunction may be a major 

initiator of migraine episodes. 

 

The Hypothalamus 

Since the hypothalamus is a key player in 

pain control as well as premonitory symptoms 

including yawning, thirst, and polyuria, migraine is 

increasingly being seen as a cyclic dysfunction of 

sensory threshold regulation(24). The hypothalamus 

is identified as a major migraine starter by 

functional neuroimaging from both spontaneous and 

nitroglycerin-triggered episodes(25). Up to 48 hours 

before the start of a headache, altered hypothalamic 

connection with the brainstem and trigeminal nuclei 

has been found, and PET imaging shows 

hypothalamic activation during both the 

premonitory and headache phases(26,27). In recent 

times, the development of chronic migraine has 

been linked to disturbances in hypothalamic 

networks.(28,29) 

Although the exact processes behind 

hypothalamic overactivation are unknown, the 

hypothalamus can affect nociception and autonomic 

control because of its extensive interactions with the 

thalamus(30), trigeminovascular pathways, and 

autonomic brainstem nuclei(31). Stress-induced 

activation of dopaminergic neurones' kappa-opioid 

receptors may raise prolactin levels and heighten 

trigeminal sensitivity, especially in women. 

Additionally, chemo sensitive hypothalamic 

neurones keep an eye on homeostatic and metabolic 

conditions; disruptions in these systems can cause 

hypothalamic activation, which in turn can cause 

migraine episodes(32). 

 

The Thalamus: 

A key component in the processing of 

sensory data is the thalamus. After receiving signals 

from second-order trigeminovascular neurones that 

transmit information from the dura mater and skin 

outside the skull, it transmits this data to cortical 

areas involved in cognitive, affective, and 

autonomic processes.(33) The wide range of 

intricate migraine symptoms can be explained by 

this extensive network. The reticular thalamic 

nucleus (GABA), the brainstem (glutamate, 

serotonin, and noradrenaline), and the hypothalamus 

(dopamine, histamine, orexin, and melanin-

concentrating hormone) are the various 

neurotransmitters and neuropeptides that control 

thalamocortical activity.(34) The thalamus is crucial 

for the development of central sensitisation, 

migraine-related light sensitivity, and pain from 

ordinarily non-painful stimuli, according to a wealth 

of clinical and experimental evidence.(35) 

Structural neuroimaging studies have found 

changes in the volume and architecture of thalamic 

nuclei in migraineurs(36). A recent extensive 

investigation of women with migraine aura did not 

discover these structural alterations. Functional MRI 

studies further support the involvement of the 

thalamus by demonstrating functional changes 

during and between migraine attacks. There appears 

to be a disruption in the connection between the 

thalamus and areas that regulate pain when a 

migraine occurs without aura(37). Disturbances in 

pulvinar function and abnormal low-frequency 

activity within dynamic thalamocortical circuits 

have been identified to differentiate migraineurs 

from healthy controls throughout the interictal 

period. A different recent study indicated that 

individuals with both episodic and chronic 

migraines have lower activity in their descending 

pain inhibitory systems and higher activation of 

their ascending trigeminal pathways. According to 

these results, central sensitisation in migraine may 

be caused by both increased pain signal processing, 

which is partially controlled by the thalamus, and a 

malfunction in top-down pain modulation in 

between attacks(38). The thalamus is a possible 

therapeutic target because of its crucial function in 

processing trigeminovascular pain signals. 

Numerous migraine treatments, including triptans, 

preventative drugs, and non-invasive 

neuromodulatory techniques, have demonstrated an 

impact on thalamocortical function(39,40). 

 

The Cortex: 

Cortical spreading depression (CSD), 

thought to cause aura symptoms, initially linked the 

cerebral cortex to migraine (41). It is not believed to 

be the primary cause of migraines and may be an 

accompanying symptom rather than a trigger, even 

though CSD can activate trigeminovascular 

pathways in animal studies, most likely through 
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CGRP processes(42). In addition to CSD, there is 

mounting evidence that the cortex is crucial for the 

development of migraines. During and between 

attacks, structural and functional abnormalities have 

been found in cortical areas involved in pain 

processing. Numerous cortical networks, including 

the salience, sensorimotor, default mode, executive, 

and attentional networks, exhibit altered activity 

throughout the headache phase, mirroring the 

cognitive and sensory symptoms of migraine(43). 

Aura sufferers frequently exhibit alterations in 

cortical anatomy, connectivity, excitability, and 

visual pathway function, especially in the occipital 

brain. These alterations correlate with visual 

symptoms including photophobia and visual aura. 

Alterations in the right anterior cingulate cortex, a 

crucial area in pain processing, have also been 

connected to menstrual migraine. Nevertheless, 

imaging results are still not entirely consistent, and 

meta-analyses have not yet found any cortical 

alterations specific to migraine, suggesting that 

more research is necessary.(1,44–46) 

The poor sensory habituation observed in 

migraine has been associated with abnormal cortical 

function, particularly thalamocortical dysrhythmia. 

Patients display rising sensory response amplitudes 

rather than a diminished response to repeated 

sensory input. Multiple sensory systems are affected 

by this impairment, which usually manifests in 

between attacks and tends to return to normal during 

migraine episodes or when attacks increase in 

frequency.(47,48). 

 

Phases of Migraine 

 
Figure 4 Phases of Migraine 

Pre-monitory phase: 

Even though there is long-standing 

evidence, the premonitory phase, which can occur 

up to 72 hours before a migraine headache, is 

frequently overlooked. Typical symptoms include 

weariness, mood swings, food cravings, irritability, 

stiff neck, and sound sensitivity(49). These 

characteristics could persist until the headache and 

aura stages, indicating a hypothalamic role. Early in 

migraine attacks, neuroimaging studies demonstrate 

elevated hypothalamus activity, which lends 

credence to this association. In fact, triggers like 

hunger, intense light, or sleep deprivation could be 

premonitory signs. Variations in triggers reported 

across studies are probably due to patients' 

confusion regarding the difference between early 

warning indicators and real triggers(50). 

 

Aura phase: 

A third or so of migraineurs experience the 

aura phase. Cortical spreading depression 

(CSD)(51), a brief wave of cortical depolarisation 

thought to be the primary mechanism producing 

aura symptoms, is the main association with it. 

Imaging investigations in the visual cortex have 

indicated that CSD plays a role in retinotopic 

propagation. But other studies cast doubt on the 

clear link between CSD and migraine, suggesting 

that the relationship might be more nuanced than 

first believed.(52) 

 

Headache phase: 

The headache phase is typified by moderate 

to severe unilateral pulsing pain. The neurovascular 
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theory states that previous activity in higher brain 

regions like the thalamus and hypothalamus causes 

the trigeminovascular system to become activated, 

which causes severe discomfort. Inflammatory 

mediators, such as CGRP, substance P, and VIP, are 

released when the trigeminal nociceptive fibres 

supplying the dura become sensitised. This process 

triggers pain pathways. Upper neck pain is 

explained by the convergence of first-order 

trigeminal fibres and cervical sensory inputs to 

second-order neurones in the trigeminocervical 

complex (TCC). The experience of pain is the result 

of ascending pathways that carry information from 

the TCC to cortical regions via the thalamus, 

hypothalamus, brainstem nuclei, and basal 

ganglia.(53,54) 

 

Postdromal phase: 

Patients frequently ignore or fail to mention the 

Postdromal phase, which is the least studied period 

of migraine. It could be an extension of the same 

disease process or a separate stage. Muscle 

weakness, mood swings, exhaustion, trouble 

focusing, and decreased appetite are typical 

symptoms. One theory explaining this stage is 

because the brainstem and diencephalic areas 

remain activated after processing pain.(55) 

 

Diagnosis of Migraine: 

 

Pattern recognition: Understanding the headache's 

cause is the first step towards making an appropriate 

first diagnosis. A transformed migraine is a pre-

existing headache issue that gradually grows more 

common and eventually stops resolving, while a 

new daily persistent headache is a sudden-onset 

headache that becomes permanent from the 

beginning. Since they provide crucial hints about the 

underlying cause, it is imperative to recognize these 

patterns. Making a precise diagnosis and directing 

an efficient course of therapy depend on correctly 

determining the type of headache.(56,57) 

 

Recognition of migraine phases: 

About 10% of men and 20% of women 

suffer from migraines, which are the most prevalent 

cause of repeated headaches. While genetics may 

play a role, internal or external stimuli frequently 

trigger attacks. An aura, which typically involves 

visual disturbances like flashing lights, blind areas, 

or zigzag patterns, affects 20% of patients. 

Additionally, some people have tingling or 

numbness in their hands, arms, tongue, lips or 

face.Up to 48 hours prior to an attack, 10–20% of 

people experience premonitory symptoms, which 

include yawning, weariness, neck stiffness, odd 

energy spikes, and frequent urination(58,59).During 

this stage, certain parts of the brain become 

active(60). Many people suffer from a postdrome 

following a headache, which includes mild nausea, 

exhaustion, sensitivity to light, sound, smell, and 

movement, and persistent headache pain.(59) 

 

Detailed history: 

Precise diagnosis depends on a 

comprehensive headache history and granting the 

patient sufficient time to articulate their symptoms. 

Specific inquiries assist in elucidating the onset, 

pattern, duration, triggers, and attributes of the pain. 

Accompanying symptoms, especially those related 

to aura or prodrome, such as visual or sensory 

abnormalities, yawning, weariness, or neck stiffness, 

should be documented. Furthermore, doctors are 

required to record symptoms that may indicate main 

or secondary headache etiologies, including ocular 

erythema, lacrimation, nasal obstruction,pyrexia, 

orexanthema (61).A physical examination must 

evaluate elements potentially contributing to 

migraines, encompassing inspection, fundoscopy, 

and palpation of cranial and cervical structures, 

along with a concise neurological and 

cardiovascular assessment (61). A comprehensive 

treatment history is crucial, encompassing drugs, 

dosages, reactions, reasons for cessation, and any 

adjunctive therapies employed. It is essential to 

examine pertinent medical, familial, and social 

history, encompassing mental health issues, 

allergies, sleep habits, consumption of coffee or 

alcohol, smoking status, and predisposition to 

abdominal pain, hangovers, or motion sickness(61). 

 

Investigation: 

Diagnosis of migraine does not require 

particular tests, as it is predominantly determined by 

clinical history. Imaging and laboratory tests may be 

employed to exclude alternative etiologies of 

headache. Although neurological examinations can 

provide indications of alternative ailments, CT or 

MRI scans may be conducted to verify or rule out 

other conditions. 

 

CT neuroimaging studies: 

CT scans in migraine sufferers have 

revealed anomalies in a portion of cases. In a cohort 

of 94 patients, glioma was identified in two, cerebral 

infarcts in six, and periventricular edema in 

six(62,63). A separate investigation indicated focal 

or widespread atrophy along with other 
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abnormalities in 25 out of 53 patients(64). In a study 

of 453 cases, rare findings included one instance of 

choroid plexus papilloma, alongside ventricular 

enlargement and low-density regions in hospitalized 

individuals. Additional documented anomalies 

encompass acute infarction, subarachnoid 

hemorrhage, neoplasms, hydrocephalus, and 

subdural hematoma(65). Focal atrophy is more 

prevalent in elderly patients, with commonly noted 

alterations such as ischemia, atrophy, basal ganglia 

calcifications, and ventricular enlargement, while 

atrophy generally signifies normal aging. 

 

MRI neuroimaging studies: 

Research utilizing MRI has revealed the 

presence of white-matter lesions in individuals with 

migraines, correlating these findings with clinical 

characteristics and patient demographics(66). These 

anomalies are more prevalent in individuals 

possessing cardiovascular risk factors, including 

heart disease, hypertension, or diabetes(66). Patients 

with migraine with aura (MA) exhibit a higher 

number of white-matter foci compared to those with 

migraine without aura (MO)(67). Incidental 

observations have revealed heterotopia and atrophy 

in the frontoparietal and cortical areas. Individuals 

with migraines have intracranial abnormalities more 

commonly than those without headaches, and some 

younger individuals may also present white-matter 

lesions(68). Supplementary MRI findings in 

migraine patients have encompassed cortical 

alterations(69), petrous apex cholesterol cysts(70), 

meningiomas(71), pituitary irregularities, and white-

matter hyperintensities (WMHs). 

 

Combined CT and MRI Studies: 

CT and MRI are employed to assess 

migraine patients, although the majority of scans 

yield normal results. In one study, MRI detected 

abnormalities in 4 of 688 cases, while CT showed 

none(72). Late-onset migraine may present with 

signs such as infarction or carotid atheroma; 

nonetheless, 93% of patients exhibited normal 

imaging results(73). MRI can disclose white-matter 

foci undetectable on CT, with certain studies 

indicating ventricular enlargement or sporadic 

infarcts(74). A five-year analysis identified 

anomalies in merely two of 167 patients with 

subsequent headache(75). Imaging abnormalities are 

infrequent and may also manifest in patients without 

migraines. 

 

Diagnosis: 

Chronic headache frequently exhibits no 

clear clinical pattern; hence, diagnosis is predicated 

on presuming a primary headache condition until 

indications imply a secondary etiology. Individuals 

rarely pursue treatment for mild tension-type 

headaches; rather, chronic instances generally 

develop from episodic migraines that have advanced 

over time. Excessive consumption of coffee or 

analgesics, mood problems, significant life stressors, 

and sleep apnea may be contributing factors. In 

certain instances, a definitive diagnosis is 

challenging; nonetheless, if chronic headaches 

hinder daily activities, treatment should commence 

with migraine as the probable etiology. Effective 

communication and reassurance are vital, succeeded 

by suitable medication and, infrequently, 

interventional therapy.(76) 

 

Treatment strategies: 

The main objective of migraine treatment is 

to minimize adverse effects, restore function, and 

lessen the intensity and length of attacks. 

Acetaminophen, non-opioid analgesic combinations 

(acetaminophen(77), aspirin, caffeine), triptans 

(sumatriptan, rizatriptan, zolmitriptan,(78) etc.), 

NSAIDs (naproxen, ibuprofen, aspirin, 

diclofenac)(79), and antiemetics (metoclopramide, 

chlorpromazine, prochlorperazine)(80) are some of 

the current treatments. While some medications, 

such as acetaminophen and tramadol, are effective, 

the hazards of NSAIDs frequently exceed their 

advantages, and opioids are avoided because of their 

diminished triptan efficacy and potential for 

addiction(81). Acute treatment is used to handle 

occasional attacks of migraine, whereas preventative 

therapy is typically needed for chronic migraine. 

CGRP receptor antagonists and onabotulinumtoxinA 

are useful in preventing persistent migraines. 

Preventing medication-abuse headaches requires 

avoiding the overuse of symptomatic medications. 

Because of their affordability, efficacy, and safety, 

over-the-counter drugs, including aspirin, ibuprofen, 

naproxen, and acetaminophen, continue to be first-

choice choices.(82) 

 

Acetaminophen: 

The non-opioid analgesic and antipyretic 

drug paracetamol, also referred to as 

acetaminophen, is used to treat pain and lower fever. 

When used alone, it effectively manages mild to 

moderate migraine attacks. Although its precise 

mode of action is unclear, acetaminophen is 

believed to work by inhibiting the cyclooxygenase 

(COX) enzyme, which lowers the production of 
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prostaglandins, which are substances that are part of 

the body's inflammatory response. Acetaminophen 

mainly acts on the central nervous system, in 

contrast toconventional nonsteroidalanti-

inflammatorydrugsor NSAIDs(83). Constipation, 

atelectasis, headaches, nausea, vomiting, itching, 

and sleeplessness are typical adverse effects. It is 

not recommended for people who have serious liver 

illness or a history of acetaminophen 

hypersensitivity. 

 

Nonsteroidal anti-inflammatory drugs: 

 

Naproxen: 

To reduce heat, discomfort, and inflammation, 

Naproxen is a nonsteroidal anti-inflammatory 

medication (NSAID)(14). It is readily absorbed 

from the digestive system and is used for analgesia. 

It is available as a free acid or sodium salt. With a 

half-life of roughly 15 hours, its effects start within 

an hour and last for 8 to 12 hours, which is longer 

than those of ibuprofen(84). Bruising, ulcers, 

heartburn, headache, disorientation, and 

gastrointestinal bleeding are typical adverse effects. 

It treats early migraines but is not for those with 

peptic ulcer disease or NSAID or aspirin 

hypersensitivity. 

 

Ibuprofen: 

Ibuprofen is a medication used to treat migraines 

that has antipyretic, anti-inflammatory, and 

analgesic properties. It lowers the generation of 

prostaglandins by inhibiting the COX-1 and COX-2 

enzymes (85). The medication's half-life is two to 

four hours, and its peak serum levels are reached in 

one to two hours (85). Typical adverse effects 

include nausea, heartburn, vomiting, ulcers, rash, 

and stomach discomfort. 

 

Aspirin: 

Aspirin, either by itself or in conjunction with other 

drugs, is frequently used to treat persistent 

headaches. It reduces the formation of thromboxane 

by blocking the cyclooxygenase (COX) enzymes. 

Aspirin also acts as an antiplatelet agent; however, 

this raises the possibility of bleeding. It can be given 

intravenously or orally.(86) 

 

Acetaminophen and caffeine: 

Chronic migraine is often treated with a triple 

therapy consisting of acetaminophen and caffeine. 

According to several studies, this combination has a 

stronger analgesic impact(87). Both migraine and 

tension-type headaches can benefit from it(82). 

Combined therapy is more effective than any single 

medication. 

 

Triptans: 

For patients who are not responding to analgesics or 

NSAIDs, triptans are the most effective first-line 

treatment for acute moderate to severe migraine 

attacks (with or without aura)(88),(82,89). Triptans, 

which are selective agonists of the serotonin (5-

HT1B/1D) receptor, constrict dilated cerebral 

arteries and prevent the release of CGRP and 

substance P, which prevents the transmission of 

pain(90). During migraines, this activity aids in 

reversing trigeminovascular activation. Triptans 

have a better safety record than non-selective 

serotonin agonists such as ergot alkaloids(91). 

Although the pharmacology of the seven currently 

available triptans is identical, individual reactions 

differ because of hereditary variables. Most trials 

compared them to a placebo, not each other, so their 

relative effectiveness is still unknown(92),(93),(94). 

 

Sumatriptan: 

The "gold standard" for treating migraines is still 

sumatriptan, which was initially prescribed in 

1991(95). It comes in subcutaneous injections, nasal 

spray, and tablet form. When oral administration is 

not tolerated due to nausea or vomiting, or in cases 

of severe episodes, the subcutaneous version is 

recommended because it offers the quickest relief. 

Sumatriptan has few cardiovascular adverse effects 

because of its selectivity for cranial vessels(96). 

Zolmitriptan: 

Zolmitriptan is available as tablets, orally 

disintegrating tablets, and a nasal spray. The nasal 

spray formulation is approved for safe use in 

children aged 12 years and older.(97,98) 

Almotriptan: 

Almotriptan is available in oral tablet form with a 

half-life of approximately 3 hours. It is approved for 

use in adolescents experiencing migraine attacks 

lasting at least 4 hours.(99) 

Naratriptan and Frovatriptan: 

Oral pills containing naratriptan and frovatriptan 

have longer half-lives than sumatriptan. Frovatriptan 

exhibits favourable cerebral selectivity with low 

vasoconstriction and is most suited for patients with 

protracted migraine attacks due to its longest half-

life (26 hours). Both medications are also used to 

prevent menstrual migraines.(100) 

Rizatriptan and Eletriptan: 

Oral tablets of rizatriptan and eletriptan have half-

lives of two and four hours, respectively; rizatriptan 

is also available in an oral disintegrating form. 
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Patients with significant hepatic or renal 

impairment, coronary artery disease, hemiplegic or 

basilar migraine, and uncontrolled hypertension 

should not use triptans. Triptan-overuse headache 

may result from using it more than ten times a 

month.(101) 

 

Lifestyle and Behavioural Interventions: 

Lifestyle management and Migraine:Migraine 

prevention requires lifestyle modifications in 

addition to identifying and avoiding triggers. They 

are inexpensive, safe, and appropriate for every 

patient. Sleep, Exercise, Eat, and Diary, or "SEED," 

is a method that outlines important behaviours that 

help manage migraines. Chronic migraine is less 

likely to occur in people who follow regular lifestyle 

routines than in those who don't, and non-

pharmacological methods have shown 

promise.(102–104) 

Physical Activity: There is evidence of a reciprocal 

relationship between migraine frequency and 

severity and obesity (BMI ≥ 30). BMI does not 

seem to affect migraine symptoms, although 

migraine is linked to being overweight. Meta-

analyses suggest that sex and attack frequency may 

mediate the relationship between fat and migraine. A 

higher BMI is consistently associated with an 

elevated risk of migraine chronification, and insulin 

resistance is similarly correlated with chronic 

migraine, especially among obese individuals. 

Proposed mechanisms include elevated intracranial 

pressure, common inflammatory pathways involving 

cytokines and CGRP, and hypothalamic 

dysregulation impacting appetite-related peptides 

and neurotransmitters (e.g., serotonin, orexins). 

Leptin- and adiponectin-driven inflammation 

associated with obesity may be a factor in migraine 

transformation, and overactivation of the reward 

system may encourage overeating. Additionally, 

some migraine drugs can make you gain 

weight.(105–108) 

Another risk factor for recurrent migraines is a lack 

of exercise. The frequency and severity of 

headaches can be decreased by losing weight, and 

the first line of treatment should be behavioural 

changes. Diet, exercise regimens, and online or in-

person support options can help achieve increased 

activity. Walking, running, cycling, and cross-

training (30–60 minutes, three–five days a week) 

have shown effects similar to those of 

pharmaceutical treatments like topiramate, as has 

regular aerobic exercise (150–300 minutes per 

week). Exercise helps people lose weight and 

enhances their mood, stress levels, sleep patterns, 

and general quality of life, all of which help avoid 

migraines.(109–112) 

Diet:Diet constitutes a crucial element in migraine 

care, although no universal diet is effective for all 

individuals. Calorie-restricted weight-loss diets are 

advised for individuals with obesity. Various dietary 

strategies may aid in decreasing the frequency of 

migraines, including exclusion diets, nutrient-centric 

diets, and epigenetic diets. Eliminating particular 

triggers—such as gluten for persons with celiac 

disease—can be efficacious; however, other 

elimination diets yield inconsistent outcomes and 

may pose a risk of nutrient deficits if excessively 

restrictive.(113–115) 

Additional advantageous tactics encompass low-

glycemic index diets and diets rich in omega-3 and 

deficient in omega-6 fatty acids, as well as 

condition-specific methodologies like ketogenic or 

sodium-modified diets. These diets may enhance 

mitochondrial function, diminish inflammation, and 

reduce CGRP levels. Epigenetic diets, such as those 

rich in folate, Mediterranean, or modified atkins diet 

may offer advantages. Omitting meals, particularly 

breakfast, correlates with heightened migraine 

occurrence; thus, consistent and balanced nutrition 

is recommended. Ultimately, dietary regimens must 

be personalized and monitored by healthcare 

specialists to facilitate migraine management and 

enhance overall health.(116,117) 

 

Alcohol and Smoking: 

Alcohol induces migraine attacks in up to 75% of 

individuals, presumably via inflammatory 

mechanisms; however, vasodilation, dehydration, 

toxicity, and compounds such as histamine, 

tyramine, and sulfites may also play a role. Red 

wine is frequently cited; however, any form of 

alcohol may serve as a trigger. The relationship 

between smoking and nicotine in the start of 

migraines is contentious; however, smoking can 

trigger attacks, particularly when the consumption 

exceeds five cigarettes daily. Smoking cessation is 

recommended for both former and current 

smokers.(118–121) 

 

Hydration: 

Headaches are frequently associated with fluid 

restriction and dehydration, which can diminish 

blood volume and hinder cerebral oxygenation. 

Proper hydration sustains normal plasma osmolality 

and electrolyte equilibrium, perhaps alleviating 

migraine symptoms. While ideal water consumption 

is not definitively determined, research indicates a 

range of 1.8 to 4 liters daily. The Institute of 
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Medicine advises age- and sex-adjusted hydration, 

with average adult requirements between 2.7 and 3.7 

liters per day (about 9–13 cups); however, 

individual needs may differ.(122,123) 

Caffeine and Migraine: 

Caffeine, an antagonist of adenosine receptors, can 

affect migraines in both ways. Consistent usage may 

elevate the frequency of headaches, although 

cessation can also provoke headaches. The danger is 

contingent upon dosage, with headache prevalence 

documented between 6.3% and 14.5%. 

Consequently, it is sometimes advised to limit daily 

caffeine consumption or to cease its use 

entirely.(124–126) 

Psychiatric Disorder: 

A hectic lifestyle exacerbates migraine attacks and 

promotes weight gain. Anxiety and depression are 

prevalent psychiatric comorbidities, with a stronger 

correlation to anxiety, whereas depression markedly 

elevates the likelihood of chronic migraine. The 

association is reciprocal: migraine elevates the 

chance of severe depression, whereas major 

depression heightens the risk of migraine. (127) 

Psychological therapies can assist in the 

management of both mood disorders and migraines. 

Cognitive-behavioural therapy administered 

individually, in groups, or online enhances 

emotional well-being, facilitates weight loss, and 

alleviates migraine symptoms. Mindfulness-based 

stress reduction can diminish pain intensity, reduce 

headache frequency, and alleviate disability, while 

enhancing quality of life. Relaxation techniques, 

including deep breathing and gradual muscular 

relaxation, help migraine therapy. Employing these 

methods together may significantly alleviate 

migraine-related discomfort.(128,129) 

Sleep Comorbidities: 

Sleep difficulties frequently occur in individuals 

with migraines and are associated with diminished 

quality of life, elevated stress levels, and increased 

psychiatric comorbidities. An increased migraine 

burden is associated with conditions such as 

insomnia, sleep apnea, reduced sleep duration, 

snoring, and restless leg syndrome. Insomnia is 

notably common in individuals with recurrent 

headaches, and these patients exhibit elevated 

disability scores.(130–132) 

 

Sleep helps alleviate migraine episodes, and proper 

sleep hygiene—such as ensuring a calm, dark, and 

cool sleeping environment; minimizing screen 

exposure; reserving the bed exclusively for sleep; 

and adhering to a regular sleep schedule—can 

enhance chronic migraine management. Enhancing 

sleep habits and restricting naps, including treating 

sleep apnea with continuous positive airway 

pressure, may diminish the incidence of 

migraines.(133–135) 

 

CGPR- targeted therapies (monoclonal 

antibodies and gepants) 

1. Calcitonin Gene-Related Peptide 

(CGRP)  

 Structure and Isoforms: CGRP is a neuropeptide 

made up of 37 amino acids and belongs to the 

calcitonin family. In people, it comes in two forms: 

α-CGRP, which is found in the central and 

peripheral nervous systems and is very important for 

migraines, and β-CGRP, which is mostly found in 

enteric sensory neurones.(136,137) 

Biological Function: It is found all over the body 

and has an effect on the cardiovascular, endocrine, 

and digestive systems. It raises heart rate, coronary 

blood flow, and acts as a strong vasodilator in the 

cardiovascular system. 

CGRP is the most common neuropeptide in the 

trigeminal system and plays a role in migraines. 

When it is released, it causes vasodilation, 

neurogenic inflammation, and trigeminal 

nociceptors to become more sensitive.(138) 

 Biomarker Status: Blood CGRP levels go up 

during migraine attacks and stay high in people with 

chronic migraine (CM) even when they are not 

having an attack.The CGRP receptor is a G-protein 

coupled receptor made up of three parts: the 

calcitonin-like receptor (CLR), the receptor activity-

modifying protein 1 (RAMP1), and the receptor 

component protein (RCP).(137) 

 

2. Anti- CGRP monoclonal antibodies: 

These Marco-molecules are mostly utilized for 

migraine prophylaxis owing to their high specificity 

and prolonged half-lives pharmacokinetics and 

dosage administration.(139) 

Allocation: 

Administered by subcutaneous or intravenous 

methods. Subcutaneous injections reach peak 

concentration within 5 to 7 days (Erenumeb, 

Fremanezumab, Galcanezumab)(139) 

Half-life:  

Prolonged durations of 26 to 32 days, enabling 

monthly or quarterly administration.(139) 

Metabolism: 

Decomposed by phagocytes into peptides and amino 

acids; dose adjustments are typically unnecessary 

for hepatic or renal impairment.(140) 

Authorised agents and efficacy: 
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Erenumab (Aimovig): Specifically targets the 

CGRP receptor. The STRIVE and ARISE studies 

(for episodic migraine) and the LIBERTY study (for 

those who has failed 2-4 previous medications) 

proved its effectiveness.(141) 

Galcanezumab (Emgality): Binds to the CGRP 

ligand. It has been confirmed for episodic migraine 

(EM) in the EVOLVE-1 and EVOLVE-2 

investigations, and for chronic migraine in the 

REGAIN research. It is also approved for episodic 

cluster headache.(142) 

Fremanezumab (Ajovy): Binds to the CGPR 

ligand and is administered subcutaneously on a 

monthly or quarterly schedule. The HALO 

experiment demonstrated a significant reduction in 

headache days for chronic migraine.(143,144) 

Eptinezumab (Vyepti): Binds to the CGRP 

ligandand is the onlyintravenous administered 

monoclonal antibody, delivered every 12 weeks. 

Engaged in the PROMISE-1 and PROMISE-2 

clinical studies.(145) 

3. Gepants: 

Gepants are small molecules that block the CGRP 

receptor and are used to treat migraines right away.  

First-generation gepants (olcegepant, telcagepant, 

MK3207, BI44370 TA) were terminated due to 

hepatotoxicity or developmental 

complications.(146) Ubrogepant (FDA-approved, 

December 2019; oral dosage of 50–100 mg for acute 

therapy) and rimegepant (FDA-approved, February 

2020; 75 mg orally disintegrating tablet for acute 

treatment, currently under investigation for 

preventative use) are the second generation of 

gepants.(137) Ubrogepant trials (ACHIEVE I/II) 

showed that 19–21% of people who took it felt less 

pain after 2 hours, while only 12% of people who 

took a placebo felt less pain. At the 2-hour 

mark(147), Rimegepant gives 20–38% relief from 

pain and the worst symptoms compared to a 

placebo(148). Atogepant (preventive, phase III oral) 

and vazegepant (acute intranasal, phase III) are 

examples of new drugs that are being 

developed.(149,150) 

  Unlike triptans, gepants block CGRP receptors, 

which stops blood vessels from narrowing. This 

makes them safe for people who are at risk for heart 

problems. No changes to the dose are needed based 

on age, sex, race, or body weight. Be careful with 

CYP3A4 interactions and if your kidneys or liver 

are not working properly.  Common side effects: 

nausea (2–4%), fatigue, and dry mouth; better safety 

profile than first-generation drugs.Effective in 

subsets of drug overuse headache as demonstrated 

by monoclonal antibody studies.(137) 

 

Future aspects: 

Novel Pharmaceuticals  

CGRP inhibitors, like Erenumab, and gepants, such 

as Ubrogepant, are advancing, with recent approvals 

like Symbravo providing 48-hour relief. PACAP-

targeting antibodies, such as Lu AG09222 from 

Lundbeck, demonstrate potential in phase 2 trials, 

decreasing monthly migraine days by approximately 

two and progressing to phase 3 by 2026. Pipeline 

candidates like X190, PUR3100, and ABP-450 

address refractory cases, potentially transforming 

the market. 

Advancements in Neuromodulation 

Non-invasive modalities such as transcranial 

magnetic stimulation (TMS) and remote electrical 

neuromodulation (Nerivio) diminish attack 

frequency with negligible adverse effects. 

Implantable devices, such as the ShiraTronics 

system aimed at occipital nerves, exhibit sustained 

efficacy in chronic migraine studies, with 

aspirations for FDA approval by 2027. These are 

suitable for patient’s intolerant to medications, with 

at-home models enhancing accessibility. 

Customized Strategies  

Genetic profiles and biomarkers seek to forecast 

ideal treatments, improving precision beyond 

existing benchmarks. Combination medicines and 

enhanced CGRP/PACAP alternatives target non-

responders, with more than 30 businesses 

conducting research. This transition guarantees 

improved results for persistent and refractory 

migraines. 

 

II. Conclusion 
Migraine is a prevalent and incapacitating 

neurological disorder defined by a complex 

pathophysiology involving the trigeminovascular 

system and multiple central nervous system 

networks. The increasing global burden, particularly 

among women and those of working age, results in 

significant reductions in quality of life, productivity, 

and substantial healthcare costs. Advancements in 

neurobiological research have redefined migraine as 

a disorder of central sensory processing rather than 

merely a vascular condition.  

Diagnosis is primarily clinical, based on an 

extensive history and recognition of migraine stages, 

while treatment has expanded to include both 

pharmacological and non-pharmacological 

approaches. Although conventional therapies such 

as NSAIDs and triptans are essential, CGRP-

targeted medications and gepants represent 

substantial advancements, especially for persistent 
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and treatment-resistant migraines. Progress in 

customized medicine, neuromodulation, and 

biomarker-driven therapy offers improved results. 

Prioritizing early diagnosis, interdisciplinary 

treatment, and equitable access to innovative 

medications is crucial for mitigating the enduring 

effects of migraine. 
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