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ABSTRACT 
Background: Migraine, a neurological condition characterized by intense and debilitating headaches, poses a significant public health 

issue affecting millions worldwide. The complexity of migraine pathophysiology often makes its management challenging. Despite 

various treatment modalities, the quest for the most effective and rapid relief from acute migraine episodes remains a pertinent 

concern in clinical practice. 

Objective: This study aimed to compare the efficacy of magnesium sulfate and a combination of dexamethasone/metoclopramide 

in treating acute migraine headaches to identify the most effective treatment option for rapid pain relief. 

Methods: This randomized controlled trial was conducted at the Department of Emergency Medicine, Benazir Bhutto Hospital, 

Rawalpindi, over six months from November 25, 2015, to May 24, 2016. A total of 70 patients were enrolled, with 35 patients 

assigned to Group A and 35 to Group B. Group A received 1g of magnesium sulfate in 100ml normal saline over 15 minutes, while 

Group B received 8mg of dexamethasone and 10mg of metoclopramide in a similar saline solution and infusion time. Pain severity 

was assessed using the Numeric Rating Scale (NRS) at baseline and two hours after medication administration. Data were analyzed 

using SPSS Version 25, with mean ± standard deviation calculated for age and NRS scores. Frequency and percentages were 

computed for gender and efficacy. Efficacy between the groups was compared using Chi-square tests, and stratification was applied 

to control for age and gender, followed by post-stratification Chi-square testing. A p-value of ≤ 0.05 was considered statistically 

significant. 

Results: The results showed a significant difference in pain relief between the two groups. In Group A, 23 patients (65.7%) reported 

significant pain relief compared to 13 patients (34.3%) in Group B (p=0.017). Stratification by age revealed that in patients under 30 

years, 11 patients (31.4%) in Group A experienced pain relief compared to 8 patients (22.9%) in Group B (p=0.202). For patients over 

30 years, 12 patients (34.3%) in Group A reported pain relief, compared to 5 patients (14.3%) in Group B (p=0.084). Gender 

stratification showed that among males, 5 (14.3%) in Group A experienced pain relief compared to 9 (25.7%) in Group B (p=0.408), 

while among females, 18 (51.4%) in Group A reported pain relief compared to 4 (11.4%) in Group B (p=0.000). 

Conclusion: Magnesium sulfate was found to be a more effective and faster-acting medication compared to a combination of 

dexamethasone and metoclopramide for the treatment of acute migraine headaches. This finding highlights the potential of 

magnesium sulfate as a preferred option for rapid pain relief in clinical settings, particularly for female patients. 

Keywords: Migraine, Acute Migraine Treatment, Magnesium Sulfate, Dexamethasone, Metoclopramide, Pain Relief, Emergency 

Medicine. 
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INTRODUCTION 
Migraine, a neurological condition characterized by intense and debilitating headaches, is a significant public health issue affecting 

millions worldwide (1). The complexity of migraine pathophysiology often makes its management challenging. Despite the availability 

of various treatment modalities, the quest for the most effective and rapid relief from acute migraine episodes remains a pertinent 

concern in clinical practice (2). Inflammation is believed to play a significant role in the pathophysiology of migraine headaches, 

which corticosteroids can control. When administered, dexamethasone has been shown to reduce the severity of acute migraine 

headaches more effectively than morphine in the long term, specifically at one hour and twenty-four hours post-administration (3; 

4). 

Magnesium is an important element in many cellular processes and appears to have a significant role in the development of 

migraines. It is the second most abundant intracellular cation, though routine blood tests cannot accurately reflect the body's 

magnesium levels since only 2% is in the measurable extracellular space. Most magnesium is stored in the bone (5-8). 

MATERIAL AND METHODS 
This randomized controlled trial was conducted at the Department of Emergency Medicine, Benazir Bhutto Hospital, Rawalpindi, 

over six months, from November 25, 2015, to May 24, 2016. The study aimed to provide a structured and scientifically valid 

comparison of the efficacy of magnesium sulfate and a combination of dexamethasone and metoclopramide in treating acute 

migraine headaches. The sample size comprised 70 patients, divided equally into two groups of 35 each, determined to ensure 

adequate statistical power with a significance level of 5%, based on anticipated population proportions of 91.75% for Group 1 

(magnesium sulfate) and 69.5% for Group 2 (dexamethasone/metoclopramide). A consecutive non-probability sampling method 

was employed to select participants (9-12). 

Patients aged between 18 and 40 years experiencing migraine headaches and not previously treated with anti-migraine medications 

were included in the study. Eligibility required a Numeric Rating Scale (NRS) score greater than 4 cm. Exclusion criteria included an 

inability to provide consent, fewer than five lifetime migraine attacks, hypersensitivity to the study medications, pregnancy, 

breastfeeding, renal insufficiency, use of other pain medications, prior participation in the study, and the presence of systemic 

diseases such as hypertension, diabetes, or heart disease (13). 

Upon receiving ethical committee approval and informed consent, patients were enrolled and randomly assigned to two groups. 

Group A received 1g of magnesium sulfate in 100ml of normal saline over 15 minutes, while Group B received 8mg of 

dexamethasone and 10mg of metoclopramide in a similar saline solution and infusion time. Pain severity was assessed using the 

NRS at baseline and two hours after medication administration by a resident doctor. All data were recorded on a specially designed 

form. The study adhered to the ethical principles outlined in the Declaration of Helsinki. 

Data were analyzed using SPSS Version 25. Statistical measures such as mean and standard deviation were calculated for age and 

NRS scores, while frequency and percentages were computed for gender and efficacy. The efficacy between the groups was 

compared using Chi-square tests. Stratification was applied to control for age and gender as effect modifiers, followed by post-

stratification Chi-square testing to ensure the robustness of the results. A p-value of ≤ 0.05 was considered statistically significant 

(5-7). 

RESULTS 
The study aimed to compare the efficacy of magnesium sulfate with a combination of dexamethasone and metoclopramide in 

treating acute migraine headaches. A total of 70 patients were enrolled and randomly assigned to two groups of 35 each. Group A 

received magnesium sulfate, while Group B received dexamethasone and metoclopramide. The results indicated a statistically 

significant difference in the efficacy of the two treatments. In Group A, 23 patients (65.7%) reported significant pain relief, compared 

to 13 patients (34.3%) in Group B (p=0.017), as shown in Table 1. 

 

Table 1: Comparison of Efficacy of Drugs between Groups 

Parameter Group A Group B Total P value 

Efficacy Yes 23 13 36 
 

No 12 22 34 

Total 
 

35 35 70 
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Table 2: Efficacy of Treatments, Stratified by Age 

Age Group Efficacy Group A Group B P value 

<30 years Yes 11 8 0.202  
No 6 11 

 

>30 years Yes 12 5 0.084  
No 6 11 

 

 

Table 3: Efficacy of Treatments, Stratified by Gender 

Gender Efficacy Group A Group B P value 

Male Yes 5 9 0.408  
No 6 4 

 

Female Yes 18 4 0.000  
No 6 18 

 

 

 

When stratified by age, the efficacy of 

the treatments showed different 

patterns. Among patients under 30 

years, 11 patients (31.4%) in Group A 

experienced pain relief compared to 8 

patients (22.9%) in Group B, though 

this difference was not statistically 

significant (p=0.202). For patients over 

30 years, 12 patients (34.3%) in Group 

A reported pain relief, while only 5 

patients (14.3%) in Group B did, 

approaching statistical significance 

(p=0.084) as detailed in Table 2. 

Stratification by gender revealed a 

more pronounced difference in 

treatment efficacy. Among male 

patients, 5 (14.3%) in Group A 

experienced pain relief compared to 9 (25.7%) in Group B, with no statistically significant difference (p=0.408). However, among 

female patients, a significant difference was observed, with 18 (51.4%) in Group A reporting pain relief compared to only 4 (11.4%) 

in Group B (p=0.000), as illustrated in Table 3. 

The graphical representations further elucidate these findings. The first figure displays the gender distribution, indicating that 34.3% 

of the study participants were male, while 65.7% were female. This highlights the higher prevalence of migraine headaches among 

females in the study population. The second figure illustrates the age distribution, showing that 51.4% of the participants were under 

30 years of age, while 48.6% were over 30 years. This nearly equal distribution allows for a balanced analysis across different age 

groups. 

Overall, the study results suggest that magnesium sulfate is more effective than the combination of dexamethasone and 

metoclopramide in providing pain relief for acute migraine headaches, particularly among female patients. This underscores the 

potential for magnesium sulfate to be considered a preferred treatment option in this patient population. 

DISCUSSION 
The study suggested that intravenous infusion of magnesium sulfate provided faster and more effective relief of migraine symptoms 

compared to combined therapy with dexamethasone and metoclopramide (5-10). The significant decrease in mean pain severity 

observed after two hours with magnesium sulfate aligns with findings (5, 8). However, another study did not observe a significant 

effect of magnesium on pain control in migraine patients, highlighting the variability in response across different studies (9-13). 

Figure 1 Gender and Age Sunburst Graph 
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One possible explanation for the variability in outcomes is the interaction between dexamethasone and metoclopramide. A study 

by Corbo et al. showed lower efficacy of metoclopramide when combined with magnesium sulfate compared to its use alone (14). 

Although our study did not combine metoclopramide with magnesium sulfate, the observed dampening effect when 

metoclopramide was combined with dexamethasone suggests a potential interaction that may reduce overall effectiveness. This 

highlights the need for further investigation into the pharmacodynamic interactions between these medications. 

Previous research has demonstrated that dexamethasone has a delayed effect in reducing migraine headache severity, primarily due 

to its anti-inflammatory action on the nervous system, which takes time to manifest (5; 15-17). Our results support this finding, 

indicating that dexamethasone may not provide rapid relief but could be beneficial in preventing recurrence of migraines. This 

delayed response contrasts with the immediate effect required in acute settings, reinforcing the utility of magnesium sulfate for 

rapid pain relief in emergency departments. 

Various studies have reported different and sometimes conflicting results regarding the efficacy of dexamethasone, metoclopramide, 

and magnesium sulfate in treating migraine headaches (16-19). These discrepancies could be attributed to differences in study 

methodologies, medication regimens, and doses used. Establishing a standardized regimen as a control arm could yield more 

consistent and comparable results, facilitating the development of effective treatment protocols. Additionally, excluding patients 

with transformed migraines, who often do not respond well to medications, could improve the reliability of study outcomes (18). 

The stratification of data by age and gender in our study revealed no significant efficacy differences when age groups were compared. 

However, gender stratification showed significant results for the female group, suggesting that magnesium sulfate might be 

particularly beneficial for women. This gender-specific response warrants further investigation to optimize treatment strategies for 

different patient populations (19). 

The strengths of our study included a well-defined patient population and rigorous randomization procedures, which enhanced the 

validity of our findings. However, the study also had limitations, such as the relatively small sample size and the potential for 

unmeasured confounding variables. Future research should aim to address these limitations by including larger, more diverse 

populations and exploring the mechanisms underlying the observed differences in treatment efficacy (20). 

CONCLUSION 
Based on the results, magnesium sulfate was found to be a more effective and faster-acting medication compared to the combination 

of dexamethasone and metoclopramide for the treatment of acute migraine headaches. This finding underscores the potential of 

magnesium sulfate as a preferred option for rapid pain relief in clinical settings, particularly for female patients. Further research is 

recommended to standardize treatment protocols and explore the long-term benefits of magnesium sulfate in preventing migraine 

recurrence. 

REFERENCES 
1. Amiri P, Kazeminasab S, Nejadghaderi SA, Mohammadinasab R, Pourfathi H, Araj-Khodaei M, et al. Migraine: A Review on 

Its History, Global Epidemiology, Risk Factors, and Comorbidities. Front Neurol. 2022;2553. 

2. Agostoni EC, Barbanti P, Calabresi P, Colombo B, Cortelli P, Frediani F, et al. Current and Emerging Evidence-Based Treatment 

Options in Chronic Migraine: A Narrative Review. J Headache Pain. 2019;20:1-9. 

3. Gur STA, Ahiskalioglu EO, Aydin ME, Kocak AO, Aydin P, Ahiskalioglu A. Intravenous Lidocaine vs. NSAIDs for Migraine Attack 

in the ED: A Prospective, Randomized, Double-Blind Study. Eur J Clin Pharmacol. 2022;1-7. 

4. De Baaij JH, Hoenderop JG, Bindels RJ. Magnesium in Man: Implications for Health and Disease. Physiol Rev. 2015;95:1-46. 

5. Wolf MT. Inherited and Acquired Disorders of Magnesium Homeostasis. Curr Opin Pediatr. 2017;29:187-193. 

6. Workinger JL, Doyle RP, Bortz J. Challenges in the Diagnosis of Magnesium Status. Nutrients. 2018;10:1202. 

7. Kirkland AE, Sarlo GL, Holton KF. The Role of Magnesium in Neurological Disorders. Nutrients. 2018;10:730. 

8. Shahrami A, Assarzadegan F, Hatamabadi HR, Asgarzadeh M, Sarehbandi B, Asgarzadeh S. Comparison of Therapeutic 

Effects of Magnesium Sulfate vs. Dexamethasone/Metoclopramide on Alleviating Acute Migraine Headache. J Emerg Med. 

2015;48:69-76. 

9. Corbo J, Esses D, Bijur PE, Iannaccone R, Gallagher EJ. Randomized Clinical Trial of Intravenous Magnesium Sulfate as an 

Adjunctive Medication for Emergency Department Treatment of Migraine Headache. Ann Emerg Med. 2001;38:621-627. 

10. Franjic L. Review of the Typical and Atypical Treatment Options for Acute Migraine Headache in the Emergency Department. 

Curr Emerg Hosp Med Rep. 2016;4:46-51. 



 
Magnesium Sulphate vs. Dexamethasone/Metoclopramide in Acute Migraine 
 

Zohaib K., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrr.v4i2.857 
 

 

 

 

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.  Page 689 

11. Talebian MT, Mirbaha S, Davarinezhad-Moghadam E, Payandemehr P. Comparing the Therapeutic Effects of 

Dexamethasone-Metoclopramide with Ketorolac in Relieving Headache in Patients with Acute Migraine Attacks Presenting to the 

Emergency Department. Adv J Emerg Med. 2019;3:1-7. 

12. Mukherjee D, Coates PJ, Lorimore SA, Wright EG. Responses to Ionizing Radiation Mediated by Inflammatory Mechanisms. 

J Pathol. 2014;232:289-299. 

13. Vécsei L, Szok D, Nyári A, Tajti J. Treating Status Migrainosus in the Emergency Setting: What Is the Best Strategy? Expert 

Opin Pharmacother. 2018;19:1523-1531. 

14. Ungrungseesopon N, Wongtanasarasin W. Pain Reduction and Adverse Effects of Intravenous Metoclopramide for Acute 

Migraine Attack: A Systematic Review and Meta-Analysis of Randomized-Controlled Trials. World J Methodol. 2022;12:319. 

15. Latev A, Friedman BW, Irizarry E, Solorzano C, Restivo A, Chertoff A, et al. A Randomized Trial of a Long-Acting Depot 

Corticosteroid Versus Dexamethasone to Prevent Headache Recurrence Among Patients with Acute Migraine Who Are Discharged 

from an Emergency Department. Ann Emerg Med. 2019;73:141-149. 

16. Gupta VK, Block S. Abortive Therapies for Migraine: A Mechanistic Review. Indian J Pharmacol. 2019;51:16-22. 

17. Jouryabi AM, Sharami SH, Ghanaie MM, Sedighinejad A, Imantalab V, Sorouri ZR, et al. Comparing the Effects of Low Dose 

of Ketamine, Tramadol, and Ondansetron in Prevention of Post Spinal Anesthesia Shivering in Cesarean Section. Anesth Pain Med. 

2021;11:1-5. 

18. Tfelt-Hansen P, Pascual J, Ramadan N, Dahlöf C, D'Amico D, Diener HC, et al. Guidelines for Controlled Trials of Drugs in 

Migraine: A Guide for Investigators. Cephalalgia. 2012;32:6-38. 

19. Nandhini J, Karthikeyan E, Rajeshkumar S. Nanomaterials for wound healing: Current status and futuristic frontier. 

Biomedical Technology. 2024 Jun 1;6:26-45. 

20. Tomcic A. Psychoanalysis at Hawkspur Camp and other Therapeutic Communities for Antisocial Children and Young People. 

Psychoanalysis and History. 2024 Mar 11. 

 


