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Abstract 
Migraine is the debilitating neurological disorder affecting millions 
worldwide, with the limited treatment option. Caffeine Is widely 
consumed stimulant, has been explored as a potential therapeutic agent 
for migraine relief. This review aims to summarize the current evidence 
on caffeine’s efficacy & safety in treating migraine.  We examined 
clinical trials & studies investigating caffeine’s role in acute & 
preventive migraine treatment. Our analysis reveals that caffeine can be 
an effective adjunctive therapy for acute migraine attacks, enhancing 
pain relief & reducing symptoms. Additionally, moderate caffeine 
consumption may have preventive benefits, reducing migraine frequency 
and severity Caffeine’s mechanism of action , including vasodilation, 
neurotransmitter modulation and pain pathway inhibition, contribute to 
its therapeutic effects. However, individual tolerance, dosage & delivery 
methods can impact efficacy.  

We discuss optimal dosage ranges, potential side effects, and interactions with other medications. Our 
review highlights caffeins as a promising, accessible and affordable treatment option for migraine. While 
more research is needed to fully understand its benefits and limitation , the existing evidence supports 
caffeine’s use as a complementary therapy for migraine relief. Healthcare professionals and patients can 
consider caffeine as a valuable addition to their treatment arsenal, potential improving migraine 
management and quality of life.  
 

Keywords: Caffeine, migraine, headache, pain relief, preventive treatment. 
 
 

 
Introduction 
Caffeine is a naturally occurring chemical 
stimulant found in the leaves, seeds and fruits of a 
numerous plant species of group of compounds 
called trimethyl xanthine. Caffeine is used by oral 
& ocular route in the combination of NSAIDS 
(such as aspirin & acetaminophen) and the 
chemical is called ergotamine for the treatment of 
migraine. 
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Migraine 
Migraine is a generally influenced complex 
disorder characterized by episodes of moderate -
to-severe headache. Migraine can be classified 
into seven sub types according to the international 
headache society. 
 

 
Subtype of Migraine is:  
1)Migraine without aura  
2)migraine with aura  
3)chronic migraine  
4)Hemiplegic migraine 
5)Retinal migraine  
6)Menstrual migraine 
7)Vestibular migraine  
1. Migraine Without Aura (Common Migraine): 
   - Symptoms: Typically involves a moderate to 
severe headache, often pulsating, usually on one 
side of the head. It can be accompanied by nausea, 
vomiting, and sensitivity to light and sound. 
   - Frequency: May occur sporadically or 
frequently.  
2. Migraine with Aura (Classic Migraine): 
   - Symptoms: Includes all the symptoms of a 
migraine without aura but also features visual or 
sensory disturbances known as aura. Aura 
symptoms can include visual changes (such as 
flashes of light or blind spots), tingling in the 
extremities, or difficulty speaking. 
   - Aura: Usually occurs before the headache 
begins, lasting from a few minutes to an hour. 
3. Chronic Migraine: 
   - Symptoms: Defined as having migraine 
headaches on 15 or more days per month for more 
than three months, with at least 8 of those days 
meeting the criteria for migraine without aura or 
migraine with aura. 

   - Frequency: Frequent and persistent, 
significantly affecting daily life. 
4. Hemiplegic Migraine: 
   - Symptoms: Includes typical migraine 
symptoms plus temporary paralysis or weakness 
on one side of the body. Aura can also involve 
significant motor disturbances. 
   - Type: Rare and may be inherited. 
5. Retinal Migraine: 
   - Symptoms: Involves visual disturbances or 
loss of vision in one eye, along with headache. 
This type can be associated with temporary vision 
loss. 
   - Frequency: Rare and requires prompt medical 
evaluation to rule out other serious conditions. 
6. Menstrual Migraine: 
   - Symptoms: Occurs in relation to the menstrual 
cycle, typically starting just before or during 
menstruation. 
   - Frequency: May occur only during 
menstruation or may be linked to hormonal 
changes. 
7. Migraine Associated with Vertigo (Vestibular  
Migraine): 
 - Symptoms: Includes migraine headache along 
with dizziness or vertigo, which can be severe and 
impact balance. 
 - Type: Can be challenging to diagnose due to the 
overlap with other vestibular disorders. 
Each type of migraine requires a specific 
approach to treatment and management, 
emphasizing the importance of accurate diagnosis 
and tailored therapeutic strategies. 
Migraines are a debilitating neurological 
condition characterized by severe, often 
debilitating headaches accompanied by symptoms 
such as nausea, vomiting, and sensitivity to light 
and sound. The exact cause of migraines is 
complex and multifactorial, involving genetic, 
environmental, and neurological factors. Among 
various treatment strategies, caffeine has emerged 
as an intriguing option. While caffeine is 
commonly associated with its stimulant effects 
and potential to cause headaches when consumed 
in excess, it also plays a significant role in the 
management of migraine headaches. 
Understanding Migraines and Caffeine: 
Migraines affect approximately 12% of the global 
population, with women being disproportionately 
affected compared to men. The pathophysiology 
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of migraines involves a combination of genetic 
predispositions and environmental triggers, 
leading to altered brain activity and changes in 
blood flow. The migraine attack is often preceded 
by an aura or warning signs, though not everyone 
experiences this phase. The severity and 
frequency of migraines can vary significantly, 
impacting an individual’s quality of life and daily 
functioning. 
Caffeine, a central nervous system stimulant 
found in coffee, tea, and various other beverages, 
affects the body by blocking adenosine receptors. 
Adenosine is a neurotransmitter that promotes 
sleep and relaxation, and its inhibition can lead to 
increased alertness and energy. However, the 
relationship between caffeine and migraines is 
nuanced. While excessive caffeine consumption 
can trigger headaches or exacerbate migraines, 
moderate caffeine intake has been shown to have 
therapeutic benefits for some individuals suffering 
from migraines. 
Mechanism of Action: 
Caffeine’s potential benefits for migraine 
sufferers can be attributed to several mechanisms. 
Firstly, caffeine acts as a vasoconstrictor, meaning 
it constricts blood vessels. This is particularly 
relevant in the context of migraines, as dilation of 
blood vessels in the brain is thought to be a 
contributing factor to the pain experienced during 
an attack. By constricting these vessels, caffeine 
may help alleviate the headache. 
 

 
 
 

Additionally, caffeine enhances the efficacy of 
certain analgesic medications commonly used to 
treat migraines, such as acetaminophen and 
ibuprofen. This synergistic effect is due to 
caffeine’s ability to increase the absorption of 
these medications, leading to faster and more 
effective relief. This combination is often utilized 
in over-the-counter migraine treatments, 
underscoring caffeine’s role in enhancing 
therapeutic outcomes. 
Clinical Evidence: 
Numerous studies have explored the efficacy of 
caffeine in migraine treatment, revealing mixed 
but generally positive results. For instance, 
research has shown that caffeine can be effective 
in aborting acute migraine attacks when used in 
combination with other analgesics. A study 
published in the journal "Headache" indicated that 
caffeine could provide relief from migraine 
symptoms in approximately 40-50% of patients 
when used as part of a combination therapy. 
However, it is essential to balance these benefits 
with the risks of caffeine dependence and 
withdrawal. 
Moreover, caffeine’s role in migraine 
management is not without controversy. Some 
studies suggest that habitual caffeine consumption 
can lead to rebound headaches or increased 
frequency of migraine attacks when caffeine 
intake is suddenly reduced. This paradox 
highlights the importance of a tailored approach to 
caffeine use in migraine management, 
emphasizing the need for individualized treatment 
plans. 
Practical Considerations: 
When considering caffeine as a treatment for 
migraines, it is crucial to understand both its 
benefits and limitations. For individuals who 
suffer from migraines, moderate caffeine 
consumption may offer a beneficial adjunct to 
traditional treatments. However, it is essential to 
monitor caffeine intake carefully to avoid 
potential withdrawal effects or increased headache 
frequency. 
Healthcare providers often recommend a cautious 
approach, suggesting that patients keep track of 
their caffeine consumption and its effects on their 
migraine patterns. This monitoring can help 
identify any correlations between caffeine intake 
and headache onset, allowing for adjustments to 
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be made as needed. Additionally, individuals 
should be aware of the sources of caffeine in their  
diet, including coffee, tea, chocolate, and certain 
medications 
Mechanisms behind caffeine's use in treating 
migraines: 
1. Vasodilation reversal: Caffeine can reverse 
blood vessel dilation, which is a key component 
of migraine pathophysiology. By constricting 
blood vessels, caffeine can help alleviate migraine 
pain. 
2. Adenosine receptor blockade: Caffeine blocks 
adenosine receptors, which are involved in pain 
processing and vasodilation. This blockade can 
lead to reduced pain and inflammation. 
3. Neurotransmitter modulation: Caffeine 
influences various neurotransmitters, including 
serotonin, dopamine, and acetylcholine, which 
play roles in pain processing and migraine 
development. 
4. Calcium channel blockade: Caffeine can block 
calcium channels, reducing the influx of calcium 
ions into neurons and subsequently decreasing 
pain transmission. 
5. Inflammation reduction: Caffeine has anti-
inflammatory properties, which may contribute to 
its migraine-relieving effects. 
6. Pain pathway inhibition: Caffeine can inhibit 
pain pathways in the brain, including the 
trigeminal nerve, which is often involved in 
migraine pain. 
7. Enhanced pain relief : Caffeine can enhance the 
pain-relieving effects of other medications, such 
as triptans and ergots, making it a useful 
adjunctive therapy. 
These mechanisms collectively contribute to 
caffeine's potential in alleviating migraine pain 
and symptoms, making it a valuable treatment 
option for some individuals. 
Extraction process of caffeine: 
The extraction process of caffeine for the 
treatment of migraine typically involves the 
following steps: 
1. Source selection: Caffeine is typically extracted 
from coffee beans, tea leaves, or cacao pods. 
2. Roasting and grinding: The selected source 
material is roasted and ground to enhance caffeine 
extraction. 

3. Solvent extraction: A solvent, such as water, 
ethanol, or methylene chloride, is used to extract 
caffeine from the ground material. 
4. Filtration and concentration: The extracted 
caffeine solution is filtered and concentrated 
through evaporation or distillation. 
5. Purification: The concentrated caffeine solution 
is purified through recrystallization, 
chromatography, or other methods to remove 
impurities. 
 

 
 
 
6. Formulation: The purified caffeine is 
formulated into a suitable dosage form, such as 
tablets, capsules, or injectables. 
7. Quality control: The final product undergoes 
quality control testing to ensure purity, potency, 
and safety. 
For migraine treatment, caffeine is often 
formulated in combination with other 
medications, such as ergots or triptans, to enhance 
pain relief. The extraction process may vary 
depending on the specific formulation and 
intended use. 
Here are some specific extraction methods: 
- Brewing: Caffeine is extracted from coffee 
beans through brewing. 
- Soxhlet extraction: A laboratory method using a 
solvent to extract caffeine. 
- Supercritical fluid extraction: A high-pressure 
method using CO2 to extract caffeine. 
- Molecular distillation: A vacuum distillation 
method to purify caffeine. 
Each method has its advantages and 
disadvantages, and the choice of extraction 
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process depends on the desired purity, yield, and 
cost-effectiveness. 
The extraction process of caffeine for the 
treatment of migraine typically involves the 
following steps: 
1. Source selection: Caffeine is typically extracted 
from coffee beans, tea leaves, or cacao pods. 
2. Roasting and grinding: The selected source 
material is roasted and ground to enhance caffeine 
extraction. 
3. Solvent extraction: A solvent, such as water, 
ethanol, or methylene chloride, is used to extract 
caffeine from the ground material. 
4. Filtration and concentration: The extracted 
caffeine solution is filtered and concentrated 
through evaporation or distillation. 
5. Purification: The concentrated caffeine solution 
is purified through recrystallization, 
chromatography, or other methods to remove 
impurities. 
6. Formulation: The purified caffeine is 
formulated into a suitable dosage form, such as 
tablets, capsules, or injectables. 
7. Quality control: The final product undergoes 
quality control testing to ensure purity, potency, 
and safety. 
For migraine treatment, caffeine is often 
formulated in combination with other 
medications, such as ergots or triptans, to enhance 
pain relief. The extraction process may vary 
depending on the specific formulation and 
intended use. 
Here are some specific extraction methods: 
- Brewing: Caffeine is extracted from coffee 
beans through brewing. 
- Soxhlet extraction: A laboratory method using a 
solvent to extract caffeine. 
- Supercritical fluid extraction: A high-pressure 
method using CO2 to extract caffeine. 
- Molecular distillation: A vacuum distillation 
method to purify caffeine. 
Each method has its advantages and 
disadvantages, and the choice of extraction 
process depends on the desired purity, yield, and 
cost-effectiveness. 
Advantages of using caffeine for migraine 
treatment: 
1. Quick relief: Caffeine can provide rapid relief  
from migraine pain and symptoms. 

2. Enhanced pain relief : Caffeine can enhance the 
pain-relieving effects of other medications. 
3. Convenient: Caffeine is widely available and 
can be easily incorporated into daily routines. 
4. Low cost: Caffeine is generally inexpensive 
compared to prescription medications. 
5. Fewer side effects: Caffeine has fewer side 
effects compared to some prescription migraine 
medications. 
6. Easy to administer: Caffeine can be taken 
orally, making it easy to administer. 
7. Can be used in combination: Caffeine can be 
used in combination with other medications for 
enhanced relief. 
8. May reduce frequency: Caffeine may help 
reduce the frequency of migraine attacks. 
9. Accessible: Caffeine is widely available, 
making it an accessible treatment option. 
10. Non-invasive: Caffeine is a non-invasive 
treatment option, unlike some other migraine 
treatments. 
11. Can help with withdrawal: Caffeine can help 
alleviate withdrawal symptoms when stopping 
other medications. 
12. May improve cognitive function: Caffeine can 
help improve cognitive function and alertness. 
Remember to consult a healthcare professional 
before using caffeine for migraine treatment, 
especially if you're sensitive to caffeine or have 
underlying medical conditions. 
Disadvantages of using caffeine for migraine 
treatment: 
1. Addiction and withdrawal: Caffeine can lead to 
physical dependence and withdrawal symptoms 
when stopped. 
2. Increased heart rate and blood pressure: 
Caffeine can increase heart rate and blood 
pressure, potentially worsening migraine 
symptoms. 
3. Dehydration: Caffeine is a diuretic, leading to 
dehydration if not balanced with sufficient water 
intake. 
4. Sleep disturbance: Consuming caffeine in large 
amounts or too close to bedtime can disrupt sleep 
patterns. 
5. Anxiety and jitteriness: Caffeine can cause 
anxiety, jitteriness, and irritability in some 
individuals. 
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6. Stomach upset and nausea: Caffeine can cause 
stomach upset, nausea, and vomiting, especially 
when taken in high doses. 
7. Interference with medication: Caffeine can 
interact with certain medications, such as 
antidepressants, and reduce their effectiveness. 
8. Rebound headaches: Overuse of caffeine can 
lead to rebound headaches, making migraines 
worse. 
9. Not suitable for everyone: Caffeine is not 
recommended for pregnant women, children, and 
people with certain medical conditions, such as 
high blood pressure, heart disease, and anxiety 
disorders. 
10. Variable efficacy: Caffeine's effectiveness for 
migraine relief can vary greatly between 
individuals. 
11. Overuse and tolerance: Overuse of caffeine 
can lead to tolerance, reducing its effectiveness. 
12. Lack of regulation: Caffeine is not regulated 
as a migraine treatment, and quality can vary 
between products. 
It's essential to weigh these disadvantages against 
the advantages and consult a healthcare 
professional before using caffeine for migraine 
treatment. 
Conclusion 
In summary, caffeine presents a dual-edged role in 
migraine management. While excessive intake can 
be a trigger for headaches, moderate consumption 
may offer therapeutic benefits by enhancing 
medication efficacy and providing symptomatic 
relief. The key lies in balancing caffeine use and 
monitoring its effects on migraine patterns. As 
research continues to evolve, caffeine's role in 
treating migraines remains an area of significant 
interest, offering hope for individuals seeking 
effective management strategies for this 
challenging condition. 
  - Caffeine is a potentially effective adjunctive 
therapy for migraine relief, particularly when 
combined with other treatments. 
- Moderate caffeine consumption (200-400mg) 
may provide optimal benefits. 
- Individual tolerance, dosage, and delivery 
methods can impact efficacy. 
Clinical Implications: 
 

- Healthcare professionals can consider 
recommending caffeine as a complementary 
therapy for migraines. 
- Patients should be advised about potential side 
effects, interactions, and addiction risks. 
- Further research is needed to fully understand 
caffeine's benefits and limitations in migraine 
treatment. 
Future Directions: 
- Investigate optimal caffeine dosages and 
delivery methods for migraine relief. 
- Examine caffeine's effectiveness in combination 
with other treatments. 
- Conduct long-term studies to assess caffeine's 
safety and efficacy in migraine management. 
Limitations: 
- Variability in study methodologies and 
populations. 
- Limited understanding of caffeine's mechanisms 
in migraine relief. 
- Potential biases in self-reported data. 
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