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Background
Migraine is a highly prevalent neurological disorder that significantly impairs quality of life. Understanding the comparative effectiveness and safety of oral preventive medications is essential to guide treatment decisions in adult patients. This study aims to evaluate and compare the efficacy and safety of oral pharmacological therapies for migraine prevention in adults using Network Meta-Analysis.
Methods
A comprehensive search was conducted across The Cochrane Library, PubMed, SCOPUS, and Embase databases until 15 December 2024 to find relevant studies on preventing migraine among adult populations. Clinical trials involving adult individuals with migraine who received oral pharmacological interventions were included. Per the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, data extraction was independently conducted by five researchers in duplicate. Model choice was based on heterogeneity with random-effects used for I2 ≥ 50% and fixed-effects for I2 < 50%. The main endpoint was the monthly frequency of migraine attacks. Secondary endpoints encompassed the response rate of ≥50%, migraine duration, pain intensity, and quality of life (QoL). Adverse events were assessed.
Results
From the 17,443 identified citations, we included 44 trials (4,612 participants) in our analysis. Topiramate, valproate, and propranolol demonstrated significant efficacy in the prevention of migraines. Memantine, melatonin, and vitamin D3 also showed potential preventive effects. Combination therapies, such as flunarizine plus topiramate, valproate plus magnesium, or folic plus pyridoxine, were associated with greater efficacy in migraine prevention compared to monotherapy and with a lower incidence of adverse events. Topiramate, flunarizine, propranolol, valproate, amitriptyline, cinnarizine, and nortriptyline were associated with improvements in quality of life (QoL), but these findings were based on limited evidence. Valsartan and a-dihydroergocryptine were linked to reduced migraine frequency, but these results were largely derived from single studies and require confirmation through larger, high-quality trials.
Conclusion
This network meta-analysis confirmed the significant efficacy of topiramate, valproate, and propranolol in migraine prevention and identified potential benefits of memantine, melatonin, vitamin D3, and combination therapies. These findings provide evidence-based treatment options for migraine prevention and suggest promising directions for future research.
Systematic Review Registration
https://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42024621316, Identifier: PROSPERO, CRD42024621316.
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INTRODUCTION
Migraine, a chronic neurological disorder, causes severe headaches and can potentially lead to disability. Symptoms like nausea and sensitivity to light and sound can last up to 72 h (Ashina, 2020). Migraine is associated with psychiatric disorders, atopic diseases, and cardiovascular disease, among others, with mutual influences among these conditions (Terhart et al., 2025). Migraine affects over one billion people worldwide (GBD, 2016 Headache Collaborators, 2018), predominantly adults (Leonardi et al., 2020). The high disability rate associated with migraine significantly impairs patients’ quality of life (QoL) and productivity, creating significant financial strain on individuals and the community (GBD, 2016 Headache Collaborators, 2018; Ashina et al., 2021).
The 2018 International Classification of Headache Disorders, Third Edition (ICHD-III) (Arnold, 2018) provides standardized diagnostic criteria, thereby enhancing the accuracy of migraine diagnosis and aiding in its ongoing management and treatment. Around 40% of individuals with episodic migraine may benefit from preventive therapy to reduce migraine frequency and delay progression, yet only 17% receive it (Silberstein et al., 2025; L et al., 2007). Migraine treatment is categorized into acute and preventive treatments, with a preventive treatment assessment recommended after each acute episode (Kumar and Kadian, 2025). Medications for migraine prophylaxis mainly include anticonvulsants, β-blockers, angiotensin receptor blockers/ACE inhibitors, calcium antagonists, serotonin antagonists, antidepressants, CGRP monoclonal antibodies (mAbs), onabotulinumtoxin A, and gepants (Puledda et al., 2024a). Additionally, coenzyme Q10 (CoQ10), riboflavin, omega-3 fatty acids, melatonin, and vitamin D3 have shown potential in migraine prevention (Tseng et al., 2024; Puliappadamb et al., 2022; Sazali et al., 2021; Okoli et al., 2019). Agents such as memantine may also exert beneficial effects through modulation of glutamate signaling (Charles, 2021). CGRP drugs, typically administered by monthly or quarterly injection, may improve patient adherence due to their lower dosing frequency (Varnado et al., 2022; Sacco et al., 2022). However, injections can be inconvenient, requiring professional administration and potentially causing injection site reactions (Mechtler et al., 2022; Suzuki et al., 2025). Moreover, these drugs are unavailable in most countries globally (Kiarashi et al., 2021; Tana et al., 2024; Puledda et al., 2024b), highlighting the unique advantages of oral preventive treatments.
Although prophylactic treatments for migraine have demonstrated effectiveness and safety, most evidence focuses on individual drugs. There is a lack of direct comparisons between different medications (Versijpt et al., 2024; Raffaelli et al., 2023; Deligianni et al., 2023). This limitation in evidence makes it difficult for clinical guidelines to provide a clear hierarchical structure for the selection of prophylactic medications (Arnold, 2018). Specifically, most existing studies fail to directly compare the efficacy and safety of different prophylactic drugs, which poses challenges for clinicians in selecting appropriate treatments. Therefore, more research is needed to fill this knowledge gap and offer more specific guidance for clinical practice.
Since adults are primarily affected by migraine (Leonardi et al., 2020), this study evaluated the efficacy and safety of oral prophylactic drugs in migraine patients aged 18–65 years using a network meta-analysis (NMA). The upper age limit was set at 65 because patients aged 65 and above are generally considered elderly, a group that typically has multiple comorbidities and different drug metabolism and tolerability compared with younger patients (Jhaveri et al., 2014; Ngcobo, 2025). Therefore, to ensure the accuracy and comparability of the study results, this study focused on adults aged 18–65. Future studies should consider a broader age range to better address the needs of different patients.
This network meta-analysis aimed to compare the efficacy, safety, and tolerability of oral preventive drugs in adults aged 18–65 years with migraine, providing evidence-based guidance for clinical treatment selection.
METHODS
This research report, including randomized clinical trials (RCTs), was registered in the International Prospective Register of Systematic Reviews (PROSPERO, CRD42024621316, 13 December 2024) and adhered to the principles of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009; Liberati et al., 2009; Page et al., 2021).
Search protocol and study inclusion
The Cochrane Library, PubMed, Scopus, and Embase databases were searched for eligible RCTs published from database inception until 15 December 2024 (eAppendix Supplement 1). Next, four researchers (J.P.W., J.Z., J.W., and Y.J.W.) independently screened the titles and abstracts in duplicate. Four researchers (J.P.W., B.B.L., J.W., and F.N.T.) conducted two rounds of full-text screening of the selected studies based on the PICOT principles.
	Study Population: Individuals aged 18–65 years with a confirmed diagnosis of migraine according to the ICHD-III (L et al., 2007), or highly consistent with the classification criteria of the International Headache Society (IHS).
	Interventions: Oral drugs for migraine prevention.
	Comparisons: Two oral preventive drugs were directly compared with each other or with a placebo.
	Outcomes: Monthly frequency of migraine attacks, ≥50% responder rates (defined as a 50% decline in migraine frequency), migraine duration (hours), pain intensity (subjective pain score), and QoL (evaluated using the migraine disability assessment questionnaire, MIDAS) were measured. Disagreements were resolved through discussions, with a third party (P.W.) arbitrating when needed.

Data extraction
The included studies were allocated by five researchers (J.P.W., X.Y.S., Y.B.D., J.W., and Y.J.W.) and their characteristics and outcomes were independently extracted into an Excel spreadsheet in duplicate. For research involving repeated assessments, the last assessment was chosen for analysis. Discrepancies were resolved through discussion.
Outcomes
The main endpoint was the monthly frequency of migraine attacks post-treatment.
The secondary endpoints included ≥50% response rate, migraine duration, pain intensity, and QoL, as defined above. Additionally, data on adverse events were extracted to evaluate treatment safety.
Quality evaluation and risk of bias
The caliber of the filtered studies was evaluated using the Cochrane Risk of Bias Tool, version 2 (Higgins et al., 2019). Every study was independently evaluated by two researchers (J.P.W and J.W).
Statistical analysis
The primary and secondary endpoints were evaluated using frequentist network meta-analyses grounded in graph-theoretical methodology employing the R package Netmeta (version 3.1.1). The effect size was quantified using the risk ratio (RR) and its corresponding 95% confidence interval (CI) for binary outcomes and the ratio of the mean (ROM) to its corresponding 95% CI for continuous variables. In all evaluations, the control group was the placebo.
Therapeutic efficacy and ranking for each outcome were determined using P-score, consistent with surface under the cumulative ranking curve (SUCRA) results. Heterogeneity in the intra- and inter-study comparisons was quantified using Q statistics and the I2 statistic. Transitivity was evaluated by examining key study characteristics and analyzing local consistency via node splitting analysis of direct and indirect evidence and overall consistency via design-by-treatment interaction analysis.
To assess the impact of baseline study confounders on the primary endpoint, a secondary random-effects meta-regression was performed using the metafor 4.8.0 R package. Covariates included patient age, the proportion of males, follow-up duration, diagnostic method, and migraine with aura. These covariates were selected in accordance with the IHS guidelines and relevant U.S. guidelines (Arnold, 2018; Silberstein et al., 2025). Covariates were considered non-significant if P > 0.05 and the 95% CI included the null value. The primary data analysis was conducted from January 2025 to February 2025.
RESULTS
Among 17,443 citations retrieved, the titles and abstracts of 11,350 citations were screened after removing duplicates. After screening the full texts of 376 articles, the systematic review and NMA included 44 clinical trial articles (4,612 participants) (Carrieri et al., 1988; Steiner et al., 1988; Stewart et al., 1988; Tuca et al., 1989; Gawel et al., 1992; Peikert et al., 1996; Schoenen et al., 1999; Lucking et al., 1988; Bussone et al., 1999; Diener et al., 2001a; Diener et al., 2001b; Pradalier et al., 2001; Edwards et al., 2003; Silvestrini et al., 2003; Mei et al., 2004; Sandor et al., 2005; Silberstein et al., 2006; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Choudhary et al., 2017; Hesami et al., 2018a; Hesami et al., 2018b; Gazerani et al., 2019; Hajihashemi et al., 2019; Shanmugam et al., 2019; Ghorbani et al., 2020; Chowdhury et al., 2022; Hedayat et al., 2022; Sherafat et al., 2022; Balali et al., 2024; Mehramiri et al., 2024; Mosarrezaii et al., 2025; Roghani et al., 2024; Diener et al., 1996; Keskinbora and Aydinli, 2008; Luo et al., 2012; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021) (Supplementary Figure S1). Among these, 37 studies (Carrieri et al., 1988; Steiner et al., 1988; Stewart et al., 1988; Tuca et al., 1989; Gawel et al., 1992; Peikert et al., 1996; Schoenen et al., 1999; Lucking et al., 1988; Bussone et al., 1999; Diener et al., 2001a; Diener et al., 2001b; Pradalier et al., 2001; Edwards et al., 2003; Silvestrini et al., 2003; Mei et al., 2004; Sandor et al., 2005; Silberstein et al., 2006; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Choudhary et al., 2017; Hesami et al., 2018a; Hesami et al., 2018b; Gazerani et al., 2019; Hajihashemi et al., 2019; Shanmugam et al., 2019; Ghorbani et al., 2020; Chowdhury et al., 2022; Hedayat et al., 2022; Sherafat et al., 2022; Balali et al., 2024; Mehramiri et al., 2024; Mosarrezaii et al., 2025; Roghani et al., 2024) and 7 studies (Diener et al., 1996; Keskinbora and Aydinli, 2008; Luo et al., 2012; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021) were two-arm and three-arm RCTs, respectively. The features of the included studies are detailed in Supplementary Table S1 18 studies (1,602 patients) (Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Hesami et al., 2018a; Hajihashemi et al., 2019; Ghorbani et al., 2020; Hedayat et al., 2022; Sherafat et al., 2022; Balali et al., 2024; Mehramiri et al., 2024; Mosarrezaii et al., 2025; Roghani et al., 2024; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021) were conducted in Iran, constituting approximately 34.7% of the total participants. The bias risk assessment indicated that, among the included studies, 59% were rated as having a medium risk of bias, and 41% were rated as having a low risk of bias (Supplementary Table S1). Supplementary Figure S2, S3 illustrate the factors influencing the overall risk of bias score (Mcguinness and Higgins, 2021).
Primary outcome
Migraine frequency
Migraine frequency data were reported in 30 of the 44 included studies (n = 3,162) (Carrieri et al., 1988; Steiner et al., 1988; Stewart et al., 1988; Lucking et al., 1988; Bussone et al., 1999; Diener et al., 2001a; Diener et al., 2001b; Pradalier et al., 2001; Silvestrini et al., 2003; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Choudhary et al., 2017; Hesami et al., 2018a; Gazerani et al., 2019; Hajihashemi et al., 2019; Shanmugam et al., 2019; Ghorbani et al., 2020; Hedayat et al., 2022; Balali et al., 2024; Mosarrezaii et al., 2025; Roghani et al., 2024; Keskinbora and Aydinli, 2008; Luo et al., 2012; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021). Given low heterogeneity (I2 = 0%, Q = 3.84, P = 0.70), a fixed-effects model was used.
Compared with placebo, valsartan (ROM = 0.35; 95%CI = 0.23–0.53), α-dihydroergocryptine (ROM = 0.38; 95%CI = 0.28–0.51), flunarizine plus topiramate (ROM = 0.40; 95%CI = 0.30–0.53), flunarizine (ROM = 0.45; 95%CI = 0.34–0.60), and topiramate (ROM = 0.45; 95%CI = 0.35–0.57) were most effective in reducing migraine frequency, showing both statistical and clinical significance. Several other agents also demonstrated significant effects. The network diagram and forest plots are shown in Figure 1. According to the P-score, the top three treatments were valsartan, a-dihydroergocryptine, and flunarizine plus topiramate. For detailed results and additional information on the comparative effectiveness of all included treatments, please refer to Supplementary Table S2. The funnel plots and Egger’s test revealed no significant publication bias (Supplementary Figure S4). Supplementary Table S3 presents the results for pairwise comparisons for all interventions (league table), and Supplementary Figure S5 shows the details for the network inconsistency test. The heat map for frequency is presented in Supplementary Figure S6.
[image: Plot A shows a migraine frequency forest plot with various treatments. The x-axis indicates the ROM with a 95% confidence interval, highlighting whether a treatment or placebo is favored. Plot B presents a network graph of migraine treatments connected by lines, illustrating comparisons among them.]FIGURE 1 | Association of treatment with migraine frequency. (A) Migraine frequency plot. (B) Migraine frequency graph. Forest plot (A) and network graph (B) displaying the comparative efficacy of various treatments in reducing the frequency of migraine attacks in adult patients. The data includes the ratio of means (RoM) for each treatment compared with placebo, calculated using a fixed-effects model due to heterogeneity (I2 = 0%). Significant reductions were observed with valsartan, flunarizine with topiramate, flunarizine, topiramate, indobufen, propranolol, volproate with magnesium, memantine, zonisamide, nimodipine, valproate, CoQ10 with l-carnitine, melatonin, vitamin D3, cinnarizine, and folic with pyridoxine. The analysis was based on 30 studies (Carrieri et al., 1988; Steiner et al., 1988; Stewart et al., 1988; Lucking et al., 1988; Bussone et al., 1999; Diener et al., 2001a; Diener et al., 2001b; Pradalier et al., 2001; Silvestrini et al., 2003; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Choudhary et al., 2017; Hesami et al., 2018a; Gazerani et al., 2019; Hajihashemi et al., 2019; Shanmugam et al., 2019; Ghorbani et al., 2020; Hedayat et al., 2022; Balali et al., 2024; Mosarrezaii et al., 2025; Roghani et al., 2024; Keskinbora and Aydinli, 2008; Luo et al., 2012; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021) with 3162 patients. CoQ10 indicates Coenzyme Q10, and folic indicates folic acid.Covariate meta-regression analyses indicated that age, follow-up duration, migraine with aura, diagnostic criteria, and proportion of males did not significantly influence the results (Supplementary Table S4).
These findings confirm the efficacy of topiramate, valproate, and propranolol, and suggest potential roles for memantine, melatonin, and vitamin D3. Combination therapies such as flunarizine plus topiramate and valproate plus magnesium also showed significant benefits.
Secondary outcomes
Responder rates ≥50%
Twenty studies (n = 1994) reported ≥50% responder rates (Tuca et al., 1989; Peikert et al., 1996; Schoenen et al., 1999; Bussone et al., 1999; Pradalier et al., 2001; Edwards et al., 2003; Silvestrini et al., 2003; Mei et al., 2004; Sandor et al., 2005; Silberstein et al., 2006; Afshari et al., 2011; Bostani et al., 2013; Choudhary et al., 2017; Hesami et al., 2018a; Hesami et al., 2018b; Shanmugam et al., 2019; Chowdhury et al., 2022; Diener et al., 1996; Luo et al., 2012; Gonçalves et al., 2016). A random-effects model was used due to significant heterogeneity (I2 = 72.7%, Q = 17.96, P = 0.003). Valproate (RR = 2.75; 95%CI = 1.08–6.99) and topiramate (RR = 2.18; 95%CI = 1.21–3.94) showed significantly higher responder rates than placebo. The network diagram and forest plots are shown in Figure 2. Full results, including P-score rankings, publication bias assessments, and network inconsistency tests, are detailed in Supplement 1. Pairwise comparisons are summarized in Supplementary Table S5. The heat map for ≥50% responder rates is presented in Supplementary Figure S9.
[image: An analysis image consists of two parts: a responder rate plot and a network graph. The upper plot shows various treatments compared to placebo, with a relative risk (RR) and confidence interval (CI) for each. CoQ10 shows the highest RR at 3.33. The lower network graph illustrates connections among treatments and placebo, with lines and labels indicating comparisons.]FIGURE 2 | Association of Treatment With 50% or Greater Responder Rate. (A) ≥ 50% Responder rate plot. (B) ≥ 50% Responder rate graph. Forest plot (A) and network graph (B) displaying treatments achieving at least a 50% reduction in headache frequency, defined as the number of patients with at least 50% headache frequency reduction after treatment compared with baseline. Risk ratios (RRs) were calculated using a random effects model due to significant heterogeneity (I2 = 72.7%). Valproate, and topiramate showed significant efficacy compared with placebo. Data were derived from 20 studies (Tuca et al., 1989; Peikert et al., 1996; Schoenen et al., 1999; Bussone et al., 1999; Pradalier et al., 2001; Edwards et al., 2003; Silvestrini et al., 2003; Mei et al., 2004; Sandor et al., 2005; Silberstein et al., 2006; Afshari et al., 2011; Bostani et al., 2013; Choudhary et al., 2017; Hesami et al., 2018a; Hesami et al., 2018b; Shanmugam et al., 2019; Chowdhury et al., 2022; Diener et al., 1996; Luo et al., 2012; Gonçalves et al., 2016) involving 1994 patients.According to the results of the Q-statistic heterogeneity analysis, further sensitivity analysis was conducted on the follow-up duration. After excluding four studies with follow-up <16 weeks (Silberstein et al., 2006; Afshari et al., 2011; Bostani et al., 2013; Choudhary et al., 2017), heterogeneity was significantly reduced (I2 = 50.7%, Q = 6.09, P = 0.107).
These findings confirm the efficacy of valproate and topiramate in migraine prophylaxis and suggest that study duration may affect the consistency of responder rate outcomes.
Pain intensity
Twenty studies (n = 1809) reported pain intensity data (Steiner et al., 1988; Gawel et al., 1992; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Hesami et al., 2018a; Gazerani et al., 2019; Hajihashemi et al., 2019; Ghorbani et al., 2020; Sherafat et al., 2022; Balali et al., 2024; Keskinbora and Aydinli, 2008; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021). A fixed-effects model was used due to low heterogeneity (I2 = 17.8%, Q = 3.65, P = 0.30). Compared with placebo, valproate plus magnesium (ROM = 0.45; 95%CI = 0.35–0.58), topiramate plus amitriptyline (ROM = 0.45; 95%CI = 0.25–0.83), topiramate (ROM = 0.51; 95%CI = 0.39–0.66), CoQ10 plus L-carnitine (ROM = 0.51; 95%CI = 0.39–0.66), propranolol (ROM = 0.57; 95%CI = 0.40–0.83), pregabalin (ROM = 0.59; 95%CI = 0.42–0.84), and valproate (ROM = 0.61; 95%CI = 0.49–0.76) significantly reduced pain intensity. Several other agents also showed significant effects on pain intensity. The network diagram and forest plots are shown in Figure 3. Based on P-scores, the top three interventions were valproate plus magnesium, topiramate, and topiramate plus amitriptyline (Supplementary Table S2). No significant publication bias was detected (Supplementary Figure S10). Pairwise comparisons and network inconsistency tests are detailed in Supplementary Table S6 and Supplementary Figure S11, respectively. The heat map for pain intensity is shown in Supplementary Figure S12.
[image: A forest plot and network graph depict pain intensity reduction by various treatments compared to placebo. The forest plot shows treatments with their Ratio of Means (ROM) and 95% Confidence Intervals, indicating the effectiveness of each. The network graph visually connects treatments, illustrating direct comparisons.]FIGURE 3 | Association of Treatment With Pain Intensity. (A) Pain intensity reduction plot. (B) Pain intensity reduction graph. Forest plot (A) and network graph (B) displaying treatments that were associated with a significant reduction of the self-reported intensity of headaches. Ratio of means (RoM) values were calculated using a fixed-effects model (I2 = 17.8%). Effective treatments included propranolol with valproate with magnesium, topiramate with amitriptyline, topiramate, CoQ10 with L-carnitine, propranolol, pregabalin, valproate, melatonin, amitriptyline, zonisamide, cinnarizine, memantine, and vitamin D3. The analysis incorporated 20 studies (Steiner et al., 1988; Gawel et al., 1992; Pradalier et al., 2001; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Hesami et al., 2018a; Gazerani et al., 2019; Hajihashemi et al., 2019; Ghorbani et al., 2020; Sherafat et al., 2022; Balali et al., 2024; Keskinbora and Aydinli, 2008; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021).Valproate plus magnesium and topiramate plus amitriptyline showed the most pronounced effects on pain reduction. These findings support the long-term prophylactic benefits of these interventions and highlight the potential value of combination therapies in migraine management.
Migraine duration
Eighteen studies (n = 1809) reported data on migraine duration (Carrieri et al., 1988; Gawel et al., 1992; Lucking et al., 1988; Diener et al., 2001a; Diener et al., 2001b; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Hesami et al., 2018a; Hajihashemi et al., 2019; Ghorbani et al., 2020; Balali et al., 2024; Keskinbora and Aydinli, 2008; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021). A fixed-effects model was used due to low heterogeneity (I2 = 0%, Q = 2.55, P = 0.64). Versus placebo, indobufen (ROM = 0.44; 95%CI = 0.30–0.64), topiramate (ROM = 0.45; 95%CI = 0.29–0.69), valproate plus magnesium (ROM = 0.50; 95%CI = 0.34–0.73), propranolol (ROM = 0.53; 95%CI = 0.29–0.97), CoQ10 plus L-carnitine (ROM = 0.56; 95%CI = 0.33–0.96), valproate (ROM = 0.58; 95%CI = 0.40–0.84) were related to decreased migraine duration. Several other agents also showed significant effects. The network diagram and forest plots are shown in Figure 4. P-score rankings are summarized in Supplementary Table S2. No significant publication bias was detected (Supplementary Figure S13). Pairwise comparisons and network inconsistency tests are detailed in Supplementary Table S7 and Supplementary Figure S14, respectively. The heat map for migraine duration is presented in Supplementary Figure S15.
[image: A bar plot and a network graph illustrate migraine duration data. The bar plot shows various treatments, with results indicating favor toward treatment or placebo, including confidence intervals. The network graph connects different treatments, demonstrating comparisons between them. Dark lines and numbers indicate the degree of connection among treatments.]FIGURE 4 | Association of Treatment With Headache Duration. (A) Migraine duration plot. (B) Migraine duration graph. Forest plot (A) and network graph (B) displaying the effect of treatments on the duration of migraine attacks. The data includes the ratio of means (RoM) for each treatment compared with placebo, calculated using a fixed-effects model due to heterogeneity (I2 = 0%). Significant reductions were observed with indobufen, topiramate, volproate with magnesium, propranolol, CoQ10 with l-carnitine, valproate, amitriptyline, melatonin, magnesium, and vitamin d3. The analysis was based on 18 studies (Carrieri et al., 1988; Gawel et al., 1992; Lucking et al., 1988; Diener et al., 2001a; Diener et al., 2001b; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Hesami et al., 2018a; Hajihashemi et al., 2019; Ghorbani et al., 2020; Balali et al., 2024; Keskinbora and Aydinli, 2008; Gonçalves et al., 2016; Askari et al., 2017; Ebrahimi-Monfared et al., 2017; Khani et al., 2021) with 1809 patients.Indobufen, topiramate, and valproate plus magnesium showed significant efficacy in reducing migraine duration. These findings support the long-term prophylactic benefits of these interventions and highlight the potential value of multi-target approaches in migraine prevention.
QoL
Seven studies reported data on health-related QoL and disability (Afshari et al., 2011; Bostani et al., 2013; Noruzzadeh et al., 2016; Sherafat et al., 2022; Balali et al., 2024; Ebrahimi-Monfared et al., 2017; Khani et al., 2021). A fixed-effects model was used based on low heterogeneity (Q = 0; I2 not reported). Compared with placebo, Topiramate (ROM = 0.45; 95%CI = 0.27–0.76), valproate plus magnesium (ROM = 0.65; 95%CI = 0.56–0.75), memantine (ROM = 0.65; 95%CI = 0.62–0.69), valproate (ROM = 0.69; 95%CI = 0.61–0.78), melatonin (ROM = 0.74; 95%CI = 0.64–0.85), and magnesium (ROM = 0.75; 95%CI = 0.66–0.86) were related to improved QoL. The network diagram and forest plots are shown in Figure 5. No publication bias was observed (Supplementary Figure S16). Pairwise comparisons are detailed in Supplementary Table S8.
[image: Part A is a forest plot showing the quality of life improvement for various treatments. It compares treatments to a placebo with a ratio of means, favoring treatment when less than one. The treatments include Topiramate, Valproate plus Magnesium, Memantine, Valproate, Melatonin, Magnesium, Cinnarizine, Selenium, and Atorvastatin plus Nortriptyline. Part B is a network graph illustrating connections between treatments, including Magnesium, Cinnarizine, Atorvastatin plus Nortriptyline, Valproate plus Magnesium, Valproate, Selenium, Topiramate, Placebo, Memantine, and Melatonin, with lines indicating connections.]FIGURE 5 | Association of Treatment With Quality of Life. (A) Quality of life improvement plot. (B) Quality of life improvement graph. Forest plot (A) and network graph (B) displaying the association of various treatments with quality of life, measured using the Migraine Disability Assessment tool. Topiramate, valproate with magnesium, memantine, valproate, melatonin, and magnesium showed significant improvements in quality of life compared with placebo. The analysis faced limitations due to the small number of studies per treatment.Topiramate, valproate plus magnesium, memantine, valproate, melatonin, and magnesium showed significant effects on improving health-related quality of life in patients with migraine. However, due to the limited number of studies, these findings should be interpreted with caution.
Safety
Twenty-eight studies (n = 3,090) reported data on adverse events (Carrieri et al., 1988; Steiner et al., 1988; Gawel et al., 1992; Schoenen et al., 1999; Bussone et al., 1999; Diener et al., 2001a; Diener et al., 2001b; Silvestrini et al., 2003; Mei et al., 2004; Sandor et al., 2005; Silberstein et al., 2006; Ashtari et al., 2008; Afshari et al., 2011; Bostani et al., 2013; Sadeghi et al., 2015; Assarzadegan et al., 2016; Noruzzadeh et al., 2016; Hesami et al., 2018a; Shanmugam et al., 2019; Chowdhury et al., 2022; Hedayat et al., 2022; Balali et al., 2024; Mehramiri et al., 2024; Roghani et al., 2024; Diener et al., 1996; Keskinbora and Aydinli, 2008; Luo et al., 2012; Gonçalves et al., 2016). A fixed-effects model was used due to low heterogeneity (I2 = 22.8%, Q = 12.96, P = 0.23). Topiramate (RR = 1.43; 95%CI = 1.23–1.65), flunarizine (RR = 1.47; 95%CI = 1.01–2.15), propranolol (RR = 1.53; 95%CI = 1.09–2.13), valproate (RR = 2.09; 95%CI = 1.36–3.22), amitriptyline (RR = 2.12; 95%CI = 1.59–2.83), cinnarizine (RR = 2.27; 95%CI = 1.36–3.81), and nortriptyline (RR = 2.93; 95%CI = 1.39–6.16) were associated with higher rates of adverse events compared with placebo. The forest plots and network diagrams are shown in Supplementary Figure S17, S18. No significant publication bias was detected (Supplementary Figure S19). Pairwise comparisons are detailed in Supplementary Table S9, and network inconsistency tests are shown in Supplementary Figure S20. The heat map for adverse events is presented in Supplementary Figure S21.
Topiramate, valproate, and propranolol were significantly linked to higher rates of adverse events than placebo. These results underscore the need to carefully assess the risk–benefit ratio in migraine prophylaxis.
DISCUSSION
In this NMA, we evaluated oral medications for migraine prevention. Topiramate, propranolol, and valproate significantly reduced migraine frequency, intensity, and duration, consistent with the 2019 European Headache Federation guidelines, which classify topiramate and propranolol as Level A recommendations and valproate as Level B (Sacco et al., 2019). These agents are also recognized as first-line options in the 2024 International Headache Society Global Practice Recommendations, which synthesize existing evidence on established oral therapies alongside emerging biologics (Puledda et al., 2024a). Despite their efficacy, these medications are associated with higher rates of adverse events, highlighting the need for careful risk–benefit assessment in clinical practice. This study supports the potential role of memantine, melatonin, and vitamin D3 in the prevention of migraine. Although these drugs are not traditionally considered preventive medications, their multi-target mechanisms offer a broader range of therapeutic options for specific patient populations. Specifically, memantine may alleviate migraine attacks by modulating the glutamate signaling pathway, thereby reducing neuronal hyperexcitability (Charles, 2021). Melatonin may indirectly reduce the frequency and pain intensity by regulating circadian rhythms and improving sleep quality (Ong et al., 2018; Nagtegaal et al., 1998). Vitamin D3 may demonstrate significant efficacy in improving migraine by modulating neurotransmitter levels and reducing inflammatory responses (Tseng et al., 2024). However, it is important to note that evidence for these agents is primarily derived from small or single studies, which limits the generalizability of these findings. Therefore, future studies should further explore the mechanisms of action and clinical efficacy of these drugs to verify their long-term effects and safety in migraine prevention.
In addition, this study systematically evaluated the efficacy and safety of various combination therapies. The results showed that flunarizine plus topiramate, valproate plus magnesium, and folic plus pyridoxine were significantly more effective in reducing the frequency, intensity, and duration of migraine attacks compared to monotherapy, and were associated with favorable safety profiles. These combination therapies may generate synergistic effects through distinct mechanisms of action, thus enhancing their preventive efficacy. For example, the combination of valproate and magnesium may enhance the antimigraine effects of valproate by supplementing intraneuronal magnesium ion levels (Khani et al., 2021). Due to the limitations of current network meta-analysis models, the specific contribution of each drug in combination therapies cannot be clearly distinguished. While valproate, topiramate, and amitriptyline are well-established first-line treatments, the added value of adjuncts like magnesium remains uncertain. However, some of these combinations were supported by limited evidence, and larger trials are needed to confirm these findings. Future studies should further investigate the long-term effects and potential side effects of these combination therapy regimens, particularly their efficacy and safety across different patient populations. Investigating the long-term impact of these combination therapies on patients’ QoL, as well as determining the optimal dosage and treatment duration, will be important directions for future research.
In the analysis of the 50% response rate, moderate heterogeneity was observed (I2 = 72.7%), and a random-effects model was used to account for between-study variability. Excluding studies with less than 16 weeks of follow-up (Silberstein et al., 2006; Afshari et al., 2011; Bostani et al., 2013; Choudhary et al., 2017) reduced heterogeneity (I2 = 50.7%). In contrast, low heterogeneity (I2 < 25%) was found for migraine frequency, duration, pain intensity, and quality of life (QoL), supporting the use of a fixed-effect model for these outcomes. The consistency across studies for these endpoints suggests reliable results. The heterogeneity in the 50% response rate may be influenced by follow-up duration; therefore, future studies should standardize follow-up periods to improve comparability. This study found that topiramate, flunarizine, propranolol, valproate, amitriptyline, cinnarizine, and nortriptyline were associated with improved QoL. However, given that the evidence is derived from a limited number of studies, these findings should be interpreted cautiously in clinical practice. Although drugs such as valsartan and a-dihydroergocryptine have shown therapeutic effects, these findings are largely based on individual studies and require further investigation to be confirmed.
34.7% of the participants were from Iran, which may introduce regional bias and limit the generalizability of our findings. Although the included Iranian studies were methodologically sound and met our inclusion criteria, differences in demographics, genetics, or healthcare practices compared to other populations may affect the external validity. Future studies should include more diverse populations to confirm the applicability of these findings across different regions and clinical contexts.
Rimegepant and Atogepant have been approved for migraine prevention (Tepper, , 2020; Deeks, 2022). However, our systematic literature review found no RCTs focusing on these drugs for migraine prevention in patients aged 18–65 years. Some studies have covered a broader age range, such as 18–80 years (Schwedt et al., 2022). This suggests that these drugs may have significant clinical value for a wider patient population. Focusing on patients aged 18–65 years may limit the applicability of our findings. Future research should include a broader age range, such as individuals aged 18 and above, for a more comprehensive perspective. It should also focus on age-stratified studies to better understand the drugs’ therapeutic effects and tolerability.
This study not only validated the efficacy of traditional drugs such as topiramate, valproate, and propranolol, but also focused on uncovering the potential value of non-traditional preventive medications and combination therapies. These agents and combination strategies offer novel approaches to migraine prevention, especially for patients who cannot tolerate conventional therapies. Future studies should further investigate the mechanisms of action and clinical efficacy of these agents to validate their long-term effectiveness and safety in migraine prophylaxis. In addition, given the multi-target nature of these drugs, exploring differences in their efficacy across various patient subgroups will be of considerable importance. QoL measures should be more comprehensively incorporated into future studies to better evaluate the impact of treatment on patients’ daily functioning and overall wellbeing.
LIMITATIONS
Although this study comprehensively evaluated the effects of various oral medications on migraine prevention in adults, it has several limitations. First, variations in the initial measurements of certain endpoints (e.g., frequency, intensity, MIDAS score, and duration) may have affected the reliability of the findings. Second, the validity of the NMA was limited by the inclusion of some medications tested in fewer than 100 patients, which may have introduced small-study bias and influenced the reported results. Third, the evaluation of outcomes such as QoL was based on a restricted number of studies, leading to insufficient statistical power. Fourth, Iran contributed the largest proportion of participants (approximately 34.7% of the total 4,612), which may represent an additional potential source of regional bias. Fifth, this study did not include newer oral preventive agents such as rimegepant and atogepant, which have recently been approved for migraine prevention. This was primarily due to the limited number of RCTs in the predefined age group (18–65 years). These drugs represent emerging treatment options and should be considered in future comparative studies with broader inclusion criteria. In addition, some medications included in this analysis, such as indobufen and cinnarizine, are not approved by the US Food and Drug Administration (FDA), although they have been commonly prescribed in several countries outside the US.
CONCLUSION
This network meta-analysis confirms the significant efficacy of traditional agents such as topiramate, valproate, and propranolol in reducing migraine frequency, pain intensity, and duration. However, these medications are associated with a higher incidence of adverse events, highlighting the need for careful risk–benefit assessments. Additionally, the study found that non-traditional medications such as memantine, melatonin, and vitamin D3 may have potential therapeutic effects. Combination therapies, such as flunarizine plus topiramate and valproate plus magnesium, demonstrate superior efficacy and a lower incidence of adverse events compared to monotherapy. When traditional treatments are not tolerated or prove ineffective, combination therapies or non-traditional medications may be considered. For high-risk patients, treatment decisions should prioritize drug safety. Future research should further evaluate the long-term effectiveness and safety of non-traditional preventive medications and combination therapies, particularly in different patient subgroups and in relation to QoL. Overall, this study provides important support for clinical decision-making and highlights potential directions for future research on migraine prevention.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.
AUTHOR CONTRIBUTIONS
JiW: Formal Analysis, Investigation, Methodology, Software, Writing – original draft. JuW: Formal Analysis, Investigation, Methodology, Software, Writing – original draft. JZ: Investigation, Methodology, Writing – review and editing. BL: Investigation, Software, Writing – original draft. XS: Investigation, Methodology, Writing – original draft. YW: Methodology, Software, Writing – original draft. FT: Investigation, Software, Writing – original draft. YD: Conceptualization, Funding acquisition, Writing – review and editing. PW: Conceptualization, Data curation, Funding acquisition, Methodology, Writing – review and editing.
FUNDING
The author(s) declare that financial support was received for the research and/or publication of this article. The study was funded by the Qihuang scholar in the National Support Program for Leading Talents of Traditional Chinese Medicine ([2018] No. 12); National Administration of Traditional Chinese Medicine’s Program for Enhancing Evidence-Based Capacity and Platform Construction in the Treatment of Cerebral Diseases (2019XZZX-NB003).
CONFLICT OF INTEREST
The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
GENERATIVE AI STATEMENT
The author(s) declare that no Generative AI was used in the creation of this manuscript.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2025.1620887/full#supplementary-material
REFERENCES
	Afshari, D., Rafizadeh, S., and Rezaei, M. (2011). A comparative study of the effects of low-dose topiramate versus sodium valproate in migraine prophylaxis. Int. J. Neurosci. 122 (2), 60–68. doi:10.3109/00207454.2011.626908

	Arnold, M. (2018). Headache classification committee of the international headache society (IHS) the international classification of headache disorders, 3rd edition. Cephalalgia 38 (1), 1–211. doi:10.1177/0333102417738202

	Ashina, M. (2020). Migraine. New Engl. J. Med. 383 (19), 1866–1876. doi:10.1056/NEJMra1915327

	Ashina, M., Katsarava, Z., Do, T. P., Buse, D. C., Pozo-Rosich, P., Özge, A., et al. (2021). Migraine: epidemiology and systems of care. Lancet 397 (10283), 1485–1495. doi:10.1016/S0140-6736(20)32160-7

	Ashtari, F., Shaygannejad, V., and Akbari, M. (2008). A double-blind, randomized trial of low-dose topiramate vs propranolol in migraine prophylaxis. Acta Neurol. Scand. 118 (5), 301–305. doi:10.1111/j.1600-0404.2008.01087.x

	Askari, G., Nasiri, M., Mozaffari-Khosravi, H., Rezaie, M., Bagheri-Bidakhavidi, M., and Sadeghi, O. (2017). The effects of folic acid and pyridoxine supplementation on characteristics of migraine attacks in migraine patients with aura: a double-blind, randomized placebo-controlled, clinical trial. Nutrition 38, 74–79. doi:10.1016/j.nut.2017.01.007

	Assarzadegan, F., Tabesh, H., Hosseini-Zijoud, S., Beale, A. D., Shoghli, A., Ghafoori Yazdi, M., et al. (2016). Comparing zonisamide with sodium valproate in the management of migraine headaches: double-blind randomized clinical trial of efficacy and safety. Iran. Red. Crescent Me 18 (9), e23768. doi:10.5812/ircmj.23768

	Balali, A., Sadeghi, O., Khorvash, F., Rouhani, M. H., and Askari, G. (2024). The effect of selenium supplementation on oxidative stress, clinical and physiological symptoms in patients with migraine: a double-blinded randomized clinical trial. Front. Nutr. 11, 1369373. doi:10.3389/fnut.2024.1369373

	Bostani, A., Rajabi, A., Moradian, N., Razazian, N., and Rezaei, M. (2013). The effects of cinnarizine versus sodium valproate in migraine prophylaxis. Int. J. Neurosci. 123 (7), 487–493. doi:10.3109/00207454.2013.765419

	Bussone, G., Cerbo, R., Martucci, N., Micieli, G., Zanferrari, C., Grazzi, L., et al. (1999). Alpha-dihydroergocryptine in the prophylaxis of migraine: a multicenter double-blind study versus flunarizine. Headache 39 (6), 426–431. doi:10.1046/j.1526-4610.1999.3906426.x

	Carrieri, P. B., Orefice, G., and Sorge, F. (1988). A double-blind placebo-controlled trial of indobufen in the prophylaxis of migraine. Acta Neurol. Scand. 77 (6), 433–436. doi:10.1111/j.1600-0404.1988.tb05935.x

	Charles, A. (2021). Memantine for migraine-big promise but little evidence. Headache 61 (8), 1151–1152. doi:10.1111/head.14201

	Choudhary, M. U., Nawaz, J., Saddique, M., and Zameer, A. (2017). Comparison between topiramate and sodium valproate efficacy in the treatment of migraine. Pak. J. Med. Health Sci. 11 (3), 1005–1007. 

	Chowdhury, D., Bansal, L., Duggal, A., Datta, D., Mundra, A., Krishnan, A., et al. (2022). TOP-PRO study: a randomized double-blind controlled trial of topiramate versus propranolol for prevention of chronic migraine. Cephalalgia 42 (4-5), 396–408. doi:10.1177/03331024211047454

	Deeks, E. D. (2022). Atogepant: first approval. Drugs 82 (1), 65–70. doi:10.1007/s40265-021-01644-5

	Deligianni, C. I., Sacco, S., Ekizoglu, E., Uluduz, D., Gil-Gouveia, R., MaassenVanDenBrink, A., et al. (2023). European headache federation (EHF) critical re-appraisal and meta-analysis of oral drugs in migraine prevention-part 2: flunarizine. J. Headache Pain 24 (1), 128. doi:10.1186/s10194-023-01657-3

	Diener, H. C., Hartung, E., Chrubasik, J., Evers, S., Schoenen, J., Eikermann, A., et al. (2001a). A comparative study of oral acetylsalicyclic acid and metoprolol for the prophylactic treatment of migraine. a randomized, controlled, double-blind, parallel group phase III study. Cephalalgia 21 (2), 120–128. doi:10.1046/j.1468-2982.2001.00168.x

	Diener, H. C., Iaccarino, C., Wessely, P., Isler, H., Stienge, H., et al. (1996). Cyclandelate in the prophylaxis of migraine: a randomized, parallel, double-blind study in comparison with placebo and propranolol. Cephalalgia 16 (6), 441–447. doi:10.1046/j.1468-2982.1996.1606441.x

	Diener, H. C., Krupp, P., Schmitt, T., Steitz, G., Milde, K., and Freytag, S. (2001b). Cyclandelate in the prophylaxis of migraine: a placebo-controlled study. Cephalalgia 21 (1), 66–70. doi:10.1046/j.1468-2982.2001.00153.x

	Ebrahimi-Monfared, M., Sharafkhah, M., Abdolrazaghnejad, A., Mohammadbeigi, A., and Faraji, F. (2017). Use of melatonin versus valproic acid in prophylaxis of migraine patients: a double-blind randomized clinical trial. Restor. Neurol. Neuros 35 (4), 385–393. doi:10.3233/RNN-160704

	Edwards, K. R., Potter, D. L., Wu, S., Kamin, M., and Hulihan, J. (2003). Topiramate in the preventive treatment of episodic migraine: a combined analysis from pilot, double-blind, placebo-controlled trials. Cns Spectrums 8 (6), 428–432. doi:10.1017/S1092852900018733

	Gawel, M. J., Kreeft, J., Nelson, R. F., Simard, D., and Arnott, W. S. (1992). Comparison of the efficacy and safety of flunarizine to propranolol in the prophylaxis of migraine. Can. J. Neurol. Sci. 19 (3), 340–345. doi:10.1017/s0317167100041962

	Gazerani, P., Fuglsang, R., Pedersen, J. G., Sørensen, J., Kjeldsen, J. L., Yassin, H., et al. (2019). A randomized, double-blinded, placebo-controlled, parallel trial of vitamin D3 supplementation in adult patients with migraine. Curr. Med. Res. Opin. 35 (4), 715–723. doi:10.1080/03007995.2018.1519503

	GBD 2016 Headache Collaborators (2018). Global, regional, and national burden of migraine and tension-type headache, 1990-2016: a systematic analysis for the global burden of disease study 2016. Lancet Neurol. 17 (11), 954–976. doi:10.1016/S1474-4422(18)30322-3

	Ghorbani, Z., Togha, M., Rafiee, P., Ahmadi, Z. S., Rasekh Magham, R., Djalali, M., et al. (2020). Vitamin D3 might improve headache characteristics and protect against inflammation in migraine: a randomized clinical trial. Neurol. Sci. 41 (5), 1183–1192. doi:10.1007/s10072-019-04220-8

	Gonçalves, A. L., Martini Ferreira, A., Ribeiro, R. T., Zukerman, E., Cipolla-Neto, J., and Peres, M. F. (2016). Randomised clinical trial comparing melatonin 3 mg, amitriptyline 25 mg and placebo for migraine prevention. J. Neurol. Neurosurg. Psychiatry 87 (10), 1127–1132. doi:10.1136/jnnp-2016-313458

	Hajihashemi, P., Askari, G., Khorvash, F., Reza Maracy, M., and Nourian, M. (2019). The effects of concurrent coenzyme Q10, L-carnitine supplementation in migraine prophylaxis: a randomized, placebo-controlled, double-blind trial. Cephalalgia 39 (5), 648–654. doi:10.1177/0333102418821661

	Hedayat, M., Nazarbaghi, S., Heidari, M., and Sharifi, H. (2022). Venlafaxine can reduce the migraine attacks as well as amitriptyline: a noninferiority randomized trial. Clin. Neurol. Neurosur 214, 107151. doi:10.1016/j.clineuro.2022.107151

	Hesami, O., Shams, M. R., Ayazkhoo, L., Assarzadegan, F., Safarpour Lima, B., Delavar Kasmaei, H., et al. (2018a). Comparison of pregabalin and sodium valproate in migraine prophylaxis: a randomized double-blinded study. Iran. J. Pharm. Res. 17 (2), 783–789. 

	Hesami, O., Sistanizad, M., Asadollahzade, E., Johari, M. S., Beladi-Moghadam, N., and Mazhabdar-Ghashghai, H. (2018b). Comparing the effects of atorvastatin with sodium valproate (divalproex) on frequency and intensity of frequent migraine headaches: a double-blind randomized controlled study. Clin. Neuropharmacol. 41 (3), 94–97. doi:10.1097/WNF.0000000000000280

	Higgins, J. P. T., Savović, J., Page, M. J., Elbers, R. G., and Sterne, J. A. (2019). “Assessing risk of bias in a randomized trial. Cochrane Handb. Syst. Rev. Interventions ed . eds J. P. T. Higgins, J. Thomas, J. Chandler, and J. Chandler, 205–228. doi:10.1002/9781119536604.ch8

	Jhaveri, B. N., Patel, T. K., Barvaliya, M. J., and Tripathi, C. B. (2014). Drug utilization pattern and pharmacoeconomic analysis in geriatric medical in-patients of a tertiary care hospital of India. J. Pharmacol. Pharmacother. 5 (1), 15–20. doi:10.4103/0976-500X.124411

	Keskinbora, K., and Aydinli, I. (2008). A double-blind randomized controlled trial of topiramate and amitriptyline either alone or in combination for the prevention of migraine. Clin. Neurol. Neurosur 110 (10), 979–984. doi:10.1016/j.clineuro.2008.05.025

	Khani, S., Hejazi, S. A., Yaghoubi, M., and Sharifipour, E. (2021). Comparative study of magnesium, sodium valproate, and concurrent magnesium-sodium valproate therapy in the prevention of migraine headaches: a randomized controlled double-blind trial. J. Headache Pain 22 (1), 21. doi:10.1186/s10194-021-01234-6

	Kiarashi, J., VanderPluym, J., Szperka, C. L., Turner, S., Minen, M. T., Broner, S., et al. (2021). Factors associated with, and mitigation strategies for, health care disparities faced by patients with headache disorders. Neurology 97, 280–289. doi:10.1212/WNL.0000000000012261

	Kumar, A., and Kadian, R. (2025). Migraine prophylaxis. Treasure Island (FL): StatPearls Publishing. Available online at: https://www.ncbi.nlm.nih.gov/books/NBK507873/(Accessed August 28, 2023). 

	Leonardi, M., Grazzi, L., D'Amico, D., Martelletti, P., Guastafierro, E., Toppo, C., et al. (2020). Global burden of headache disorders in children and adolescents 2007-2017. Int. J. Env. Res. Pub He 18 (1), 250. doi:10.3390/ijerph18010250

	Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gøtzsche, P. C., Ioannidis, J. P. A., et al. (2009). The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration. Bmj-Brit Med. J. 339, b2700. doi:10.1136/bmj.b2700

	Lipton, R. B., Bigal, M. E., Diamond, M., Freitag, F., Reed, M. L., Stewart, W. F., et al. (2007). Migraine prevalence, disease burden, and the need for preventive therapy. Neurology 68 (5), 343–349. doi:10.1212/01.wnl.0000252808.97649.21

	Lucking, C. H., Oestreich, W., Schmidt, R., and Soyka, D. (1988). Flunarizine vs. propranolol in the prophylaxis of migraine: two double-blind comparative studies in more than 400 patients. Cephalalgia 8 (8_Suppl. l), 21–26. doi:10.1177/03331024880080S805

	Luo, N., Di, W., Zhang, A., Wang, Y., Ding, M., Qi, W., et al. (2012). A randomized, one-year clinical trial comparing the efficacy of topiramate, flunarizine, and a combination of flunarizine and topiramate in migraine prophylaxis. Pain Med. (Malden, Mass.) 13 (1), 80–86. doi:10.1111/j.1526-4637.2011.01295.x

	Mcguinness, L. A., and Higgins, J. (2021). Risk-of-bias VISualization (robvis): an R package and shiny web app for visualizing risk-of-bias assessments. Res. Synth. Methods 12 (1), 55–61. doi:10.1002/jrsm.1411

	Mechtler, L., Saikali, N., McVige, J., Hughes, O., Traut, A., and Adams, A. M. (2022). Real-world evidence for the safety and efficacy of CGRP monoclonal antibody therapy added to OnabotulinumtoxinA treatment for migraine prevention in adult patients with chronic migraine. Front. Neurol. 12, 788159. doi:10.3389/fneur.2021.788159

	Mehramiri, A., Shalilahmadi, D., Mohamadianinejad, S. E., Kouti, L., and Hosseinpour, Y. (2024). The effect of melatonin on reducing the frequency and severity of migraine attacks: a double-blind, randomized clinical trial. Iran. J. Med. Sci. 49 (5), 313–321. doi:10.30476/ijms.2023.97782.2965

	Mei, D., Capuano, A., Vollono, C., Evangelista, M., Ferraro, D., Tonali, P., et al. (2004). Topiramate in migraine prophylaxis: a randomised double-blind versus placebo study. Neurol. Sci. 25 (5), 245–250. doi:10.1007/s10072-004-0350-0

	Moher, D., Liberati, A., Tetzlaff, J., and Altman, D. G.PRISMA Group (2009). Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Bmj-Brit Med. J. 339, b2535. doi:10.1136/bmj.b2535

	Mosarrezaii, A., Tahazadeh, D., Soleimantabar, H., and Panahi, P. (2025). Comparison of the efficacy of propranolol versus valsartan in the prevention of migraine: a randomized controlled trial. Pain Manag. Nurs. 26 (1), e31–e35. doi:10.1016/j.pmn.2024.07.001

	Nagtegaal, J. E., Smits, M. G., Swart, A. C., Kerkhof, G. A., and van der Meer, Y. G. (1998). Melatonin-responsive headache in delayed sleep phase syndrome: preliminary observations. Headache 38 (4), 303–307. doi:10.1046/j.1526-4610.1998.3804303.x

	Ngcobo, N. N. (2025). Influence of ageing on the pharmacodynamics and pharmacokinetics of chronically administered medicines in geriatric patients: a review. Clin. Pharmacokinet. 64 (3), 335–367. doi:10.1007/s40262-024-01466-0

	Noruzzadeh, R., Modabbernia, A., Aghamollaii, V., Ghaffarpour, M., Harirchian, M. H., Salahi, S., et al. (2016). Memantine for prophylactic treatment of migraine without aura: a randomized double-blind placebo-controlled study. Headache 56 (1), 95–103. doi:10.1111/head.12732

	Okoli, G. N., Rabbani, R., Kashani, H. H., Wierzbowski, A. K., Neilson, C., Mansouri, B., et al. (2019). Vitamins and minerals for migraine prophylaxis: a systematic review and meta-analysis. Can. J. Neurol. Sci. 46 (2), 224–233. doi:10.1017/cjn.2018.394

	Ong, J. C., Taylor, H. L., Park, M., Burgess, H. J., Fox, R. S., Snyder, S., et al. (2018). Can circadian dysregulation exacerbate migraines?Headache 58 (7), 1040–1051. doi:10.1111/head.13310

	Page, M. J., Mckenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Bmj-Brit Med. J. 372, n71. doi:10.1136/bmj.n71

	Peikert, A., Wilimzig, C., and Kohne-Volland, R. (1996). Prophylaxis of migraine with oral magnesium: results from a prospective, multi-center, placebo-controlled and double-blind randomized study. Cephalalgia 16 (4), 257–263. doi:10.1046/j.1468-2982.1996.1604257.x

	Pradalier, A., Bakouche, P., Baudesson, G., Delage, A., Cornaille-Lafage, G., Launay, J. M., et al. (2001). Failure of omega-3 polyunsaturated fatty acids in prevention of migraine: a double-blind study versus placebo. Cephalalgia 21 (8), 818–822. doi:10.1046/j.1468-2982.2001.218240.x

	Puledda, F., de Boer, I., Messina, R., Garcia-Azorin, D., Portes Souza, M. N., Al-Karagholi, M. A. M., et al. (2024b). Worldwide availability of medications for migraine and tension-type headache: a survey of the international headache society. Cephalalgia 44, 3331024241297688. doi:10.1177/03331024241297688

	Puledda, F., Sacco, S., Diener, H. C., Ashina, M., Al-Khazali, H. M., Ashina, S., et al. (2024a). International headache society global practice recommendations for preventive pharmacological treatment of migraine. Cephalalgia 44 (9), 3331024241269735. doi:10.1177/03331024241269735

	Puliappadamb, H. M., Maiti, R., Mishra, A., Jena, M., and Mishra, B. R. (2022). Efficacy and safety of melatonin as prophylaxis for migraine in adults: a meta-analysis. J. Oral Facial Pain H. 36 (3-4), 207–219–219. doi:10.11607/ofph.3211

	Raffaelli, B., García-Azorín, D., Boucherie, D. M., Amin, F. M., Deligianni, C. I., Gil-Gouveia, R., et al. (2023). European headache federation (EHF) critical reappraisal and meta-analysis of oral drugs in migraine prevention - part 3: topiramate. J. Headache Pain 24 (1), 134. doi:10.1186/s10194-023-01671-5

	Roghani, M., Ghaedi, G., Iranzadeh, S., Golezar, M. H., and Afshinmajd, S. (2024). Efficacy and safety of venlafaxine versus nortriptyline for the preventive treatment of migraine: a double-blind randomized clinical trial. Clin. Neurol. Neurosur 243, 108400. doi:10.1016/j.clineuro.2024.108400

	Sacco, S., Amin, F. M., Ashina, M., Bendtsen, L., Deligianni, C. I., Gil-Gouveia, R., et al. (2022). European headache Federation guideline on the use of monoclonal antibodies targeting the calcitonin gene related peptide pathway for migraine prevention - 2022 update. J. Headache Pain 23 (1), 67. doi:10.1186/s10194-022-01431-x

	Sacco, S., Bendtsen, L., Ashina, M., Reuter, U., Terwindt, G., Mitsikostas, D. D., et al. (2019). European headache Federation guideline on the use of monoclonal antibodies acting on the calcitonin gene related peptide or its receptor for migraine prevention. J. Headache Pain 20 (1), 6. doi:10.1186/s10194-018-0955-y

	Sadeghi, O., Nasiri, M., Maghsoudi, Z., Pahlavani, N., Rezaie, M., and Askari, G. (2015). Effects of pyridoxine supplementation on severity, frequency and duration of migraine attacks in migraine patients with aura: a double blind randomized clinical trial study in Iran. Iran. J. Neurol. 14 (2), 74–80. 

	Sandor, P. S., Di Clemente, L., Coppola, G., Saenger, U., Fumal, A., Magis, D., et al. (2005). Efficacy of coenzyme Q10 in migraine prophylaxis: a randomized controlled trial. Neurology 64 (4), 713–715. doi:10.1212/01.WNL.0000151975.03598.ED

	Sazali, S., Badrin, S., Norhayati, M. N., and Idris, N. S. (2021). Coenzyme Q10 supplementation for prophylaxis in adult patients with migraine-a meta-analysis. Bmj Open 11 (1), e039358. doi:10.1136/bmjopen-2020-039358

	Schoenen, J., Jacquy, J., and Lenaerts, M. (1999). Effectiveness of high-dose riboflavin in migraine prophylaxis. Neurology 52 (2), 431. doi:10.1212/wnl.52.2.431-a

	Schwedt, T. J., Lipton, R. B., Ailani, J., Silberstein, S. D., Tassorelli, C., Guo, H., et al. (2022). Time course of efficacy of atogepant for the preventive treatment of migraine: results from the randomized, double-blind ADVANCE trial. Cephalalgia 42 (1), 3–11. doi:10.1177/03331024211042385

	Shanmugam, S., Karunaikadal, K., Varadarajan, S., and Krishnan, M. (2019). Memantine ameliorates migraine headache. Ann. Indian Acad. Neur 22 (3), 286–290. doi:10.4103/aian.AIAN_294_18

	Sherafat, A., Sahebnasagh, A., Rahmany, R., Mohammadi, F., and Saghafi, F. (2022). The preventive effect of the combination of atorvastatin and nortriptyline in migraine-type headache: a randomized, triple-blind, placebo-controlled trial. Neurol. Res. 44 (4), 311–317. doi:10.1080/01616412.2021.1981105

	Silberstein, S. D., Holland, S., and Freitag, F. (2025). Prevention of episodic migraine headache using pharmacologic treatments in outpatient settings: a clinical guideline from the American college of physicians. Ann. Intern Med. 178 (3), 369–380. doi:10.7326/ANNALS-24-01052

	Silberstein, S. D., Hulihan, J., Karim, M. R., Wu, S. C., Jordan, D., Karvois, D., et al. (2006). Efficacy and tolerability of topiramate 200 mg/d in the prevention of migraine with/without aura in adults: a randomized, placebo-controlled, double-blind, 12-week pilot study. Clin. Ther. 28 (7), 1002–1011. doi:10.1016/j.clinthera.2006.07.003

	Silvestrini, M., Bartolini, M., Coccia, M., Baruffaldi, R., Taffi, R., and Provinciali, L. (2003). Topiramate in the treatment of chronic migraine. Cephalalgia 23 (8), 820–824. doi:10.1046/j.1468-2982.2003.00592.x

	Steiner, T. J., Joseph, R., Hedman, C., and Rose, F. C. (1988). Metoprolol in the prophylaxis of migraine: parallel-groups comparison with placebo and dose-ranging follow-up. Headache 28 (1), 15–23. doi:10.1111/j.1365-2524.1988.hed2801015.x

	Stewart, D. J., Gelston, A., and Hakim, A. (1988). Effect of prophylactic administration of nimodipine in patients with migraine. Headache 28 (4), 260–262. doi:10.1111/j.1526-4610.1988.hed2804260.x

	Suzuki, S., Suzuki, K., Haruyama, Y., Fujita, H., Shiina, T., Kobayashi, S., et al. (2025). A real-world study of the efficacy and tolerability of fremanezumab in migraine patients with a median follow-up of 14 months. Neurol. Res. Pract. 7 (1), 37. doi:10.1186/s42466-025-00395-y

	Tana, C., Raffaelli, B., Souza, M. N. P., de la Torre, E. R., Massi, D. G., Kisani, N., et al. (2024). Health equity, care access and quality in headache—part 1. J. Headache Pain 25, 12. doi:10.1186/s10194-024-01712-7

	Tepper, D. (2020). Gepants. Headache 60 (5), 1037–1039. doi:10.1111/head.13791

	Terhart, M., Overeem, L. H., Hong, J. B., Reuter, U., and Raffaelli, B. (2025). Comorbidities as risk factors for migraine onset: a systematic review and three-level meta-analysis. Eur. J. Neurol. 32 (3), e16590. doi:10.1111/ene.16590

	Tseng, P. T., Zeng, B. Y., Chen, J. J., Kuo, C. H., Kuo, J. S., et al. (2024). High dosage omega-3 fatty acids outperform existing pharmacological options for migraine prophylaxis: a network meta-analysis. Adv. Nutr. 15 (2), 100163. doi:10.1016/j.advnut.2023.100163

	Tuca, J. O., Planas, J. M., and Parellada, P. P. (1989). Increase in PGE2 and TXA2 in the saliva of common migraine patients. Action of calcium channel blockers. Headache 29 (8), 498–501. doi:10.1111/j.1526-4610.1989.hed2908498.x

	Varnado, O. J., Manjelievskaia, J., Ye, W., Perry, A., Schuh, K., and Wenzel, R. (2022). Treatment patterns for calcitonin gene-related peptide monoclonal antibodies including galcanezumab versus conventional preventive treatments for migraine: a retrospective US claims study. Patient Prefer. Adherence 16, 821–839. doi:10.2147/PPA.S346660

	Versijpt, J., Deligianni, C., Hussain, M., Amin, F., Reuter, U., Sanchez-Del-Rio, M., et al. (2024). European headache federation (EHF) critical re-appraisal and meta-analysis of oral drugs in migraine prevention - part 4: propranolol. J. Headache Pain 25 (1), 119. doi:10.1186/s10194-024-01826-y


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2025 Wu, Wu, Zhang, Liu, Song, Wu, Tian, Ding and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-16-1620887-g005.jpg
A Quality of life improvement plot

Treatment FavorsiFavors ROM 95%-ClI
TreatmentiPlacebo
Topiramate —— i 0.45 [0.27; 0.76]
Valproate+Magnesium =+ 5 0.65 [0.56; 0.75]
Memantine 1 0.65 [0.62; 0.69]
Valproate = 0.69 [0.61; 0.78]
Melatonin E 2 ; 0.74 [0.64; 0.85]
Magnesium - | 0.75 [0.66; 0.86]
Cinnarizine : 0.78 [0.58; 1.03]
Selenium 0.94 [0.83; 1.06]

}d

Atorvastatin+Nortriptyline 1.09 [1.05;1.13]
0.5 1 2
Ratio of Means
B Quality of life improvement graph
Magnesium
Cinnarizine

Melatonin
Atorvastatin+Nortriptyline

Memantine
Valproate+Magnesium

Placebo
Valproate

Selenium Topiramate





OPS/images/fphar-16-1620887-g003.jpg
A Pain intensity reduction plot

Treatment Favors Favors
Treatment Placebo
Valproate+Magnesium ——
Topiramate+Amitriptyline ——&——
Topiramate ——
CoQ10+L~-carnitine s
Propranolol ——
Pregabalin ——
Valproate —
Flunarizine ——
Melatonin —
Amitriptyline ——
Zonisamide —&—
Cinnarizine ——
Memantine
Pyridoxine -
Vitamin D3 E 2
Magnesium —
Folic+Pyridoxine o
Selenium -
Metoprolol E_3
Omega-3 fatty acids =
Atorvastatin+Nortriptyline =
Folic

B Pain intensity reduction graph

ROM

0.45
0.45
0.51
0.56
0.57
0.59
0.61
0.65
0.66
0.67
0.68
0.72
0.72
0.84
0.84
0.86
0.92
0.93
0.95
097
0.97
1.00

Folic  Flunarizine

Folic+Pyridoxine,

Selenium

CoQ1

Topiramate

95%-Cl

0.35; 0.58]
0.25; 0.83]
0.39; 0.66]
0.48; 0.65]
0.40; 0.83]
0.42; 0.84]
0.49; 0.76]
0.42; 1.00]
0.53; 0.82]
0.50; 0.88]
0.51; 0.89]
0.56; 0.93]
0.70; 0.74]
0.71; 1.00]
0.74; 0.96]
0.66; 1.11]
0.91; 0.92]
0.78; 1.11]
0.82; 1.09]
0.89; 1.05]
0.89; 1.06]
1.00; 1.01]

O+L-carnitine
Cinnarizine

Atorvastatin+Nortriptyline

Amitriptyline

Zonisamide

Vitamin D3

Valproate+Magnesium

Valproate

Topiramate+Amitriptyline





OPS/images/fphar-16-1620887-g004.jpg
A Migraine duration plot

Treatment Favors§ Favors ROM 95%-ClI
Treatment: Placebo
Indobufen —u— i 0.44 [0.30; 0.64]
Topiramate —— i 0.45 [0.29; 0.69]
Valproate+Magnesium —i— 0.50 [0.34; 0.73]
Propranolol i 0.53 [0.29; 0.97]
Topiramate+Amitriptyline ————@—— 0.56 [0.29; 1.10]
CoQ10+L-carnitine —I— 0.56 [0.33; 0.96]
Flunarizine —a— 0.57 [0.30; 1.09]
Valproate —— 0.58 [0.40; 0.84]
Amitriptyline —— 0.62 [0.45; 0.87]
Melatonin —— i 0.66 [0.50; 0.87]
Magnesium —il— 0.67 [0.46; 0.98]
Vitamin D3 —— 0.73 [0.57; 0.93]
Pregabalin ——— 0.73 [0.39; 1.37]
Selenium — 0.77 [0.49; 1.23]
Omega-3 fatty acids — 0.85 [0.66; 1.09]
Cyclandelate - 0.90 [0.75; 1.09]
Folic+Pyridoxine [g] 0.96 [0.96; 0.96]
Pyridoxine + 0.97 [0.69; 1.38]
Folic ] 1.01 [1.01; 1.02]
Cinnarizine —— 1.05 [0.64; 1.73]
I E—
0.5 1 2
B Migraine duration graph
Folic Flunarizine

Cyclandelate

Folic+Pyridoxine CoQ10+L-carnitine

Indobufen
Cinnarizine

Magnesium
Amitriptyline
Melatonin
Vitamin D3
Omega-3 fatty acids

Valproate+Magnesium

Placebo
. Valproate
Pregabalin
Topiramate+Amitriptyline
Propranolol

Topiramate

Pyridoxine ~ Selenium





OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Oral preventive medications for migraine in adults aged 18–65: a network meta-analysis		Background

		Methods

		Results

		Conclusion

		Systematic Review Registration

		INTRODUCTION

		METHODS		Search protocol and study inclusion

		Data extraction

		Outcomes

		Quality evaluation and risk of bias

		Statistical analysis





		RESULTS		Primary outcome		Migraine frequency





		Secondary outcomes		Responder rates ≥50%

		Pain intensity





		Migraine duration		QoL

		Safety









		DISCUSSION

		LIMITATIONS

		CONCLUSION

		DATA AVAILABILITY STATEMENT

		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		SUPPLEMENTARY MATERIAL

		REFERENCES









OPS/images/cover.jpg
’ frontiers | Frontiersin Pharmacology

Oral preventive medications for
migraine in adults aged 18—-65: a
network meta-analysis





OPS/images/fphar-16-1620887-g001.jpg
A Migraine frequency plot

Treatment Favors | Favors ROM  95%-Cl
Treatment Placebo
Valsartan _ : 0.35 [0.23; 0.53]
A-dihydroergocryptine —5— i 0.38 [0.28; 0.51]
Flunarizine+Topiramate —— ' 0.40 [0.30; 0.53]
Flunarizine —E— i 0.45 [0.34; 0.60]
Topiramate = i 0.45 [0.35; 0.57]
Indobufen —-— 0.45 [0.32; 0.64]
Propranolol —=— 0.46 [0.33; 0.64]
Valproate+Magnesium —— 0.52 [0.39; 0.68]
Memantine i 0.52 [0.49; 0.54]
Zonisamide - 0.54 [0.41;0.71]
Nimodipine —.—' 0.55 [0.32; 0.94]
Valproate - 0.59 [0.47;0.73]
Amitriptyline —.—5— 0.63 [0.31;1.29]
CoQ10+L~-carnitine —— 0.64 [0.41;1.01]
Melatonin = o 0.65 [0.54; 0.80]
Topiramate+Amitriptyline —— 0.66 [0.32; 1.34]
Vitamin D3 | 0.66 [0.50; 0.87]
Pyridoxine —— 0.66 [0.41; 1.08]
Venlafaxine —e—— 0.67 [0.30; 1.53]
Cinnarizine —— 0.70 [0.52; 0.95]
Selenium —.—-‘ 0.74 [0.52; 1.05]
Pregabalin — 0.74 [0.42; 1.30]
Nortriptyline —a— 0.78 [0.34; 1.78]
Omega-3 fatty acids - 0.84 [0.70; 1.01]
Cyclandelate -.',“ 0.86 [0.70; 1.05]
Metoprolol —.— 0.86 [0.59; 1.26]
Folic+Pyridoxine % 0.92 [0.91; 0.93]
Folic 1.00 [0.99; 1.01]
Acetylsalicylic acid + 1.13 [0.72;1.76]
Magnesium e 1.44 [1.13;1.84]
T
0.5 1
B Migraine frequency graph
flunar!2|ne+top|ramate flunarizine
folic cyclandelate
folic+pyridoxine

coq10+I-carnitine
cinnarizine

indobufen
magnesium

melatonin amitriptyline

acetylsalicylic acid

memantine
a-dihydroergocryptine
metoprolol
o zonisamide
nimodipine

vitamin d3
nortriptyline
venlafaxine
omega-3 fatty acids
[aceb valsartan
placebo

pregabalin

propranolol

valproate+magnesium
valproate
topiramate+amitriptyline

pyridoxine topiramate

selenium





OPS/images/fphar-16-1620887-g002.jpg
A 250% Responder rate plot

Treatment Favors | Favors RR 95%[CI]
Placebo ; Treatment

CoQ10 ———B——— 3.33 [0.76; 14.55]

Riboflavin +——@—— 297 [0.84;10.51]

Valproate —— 2.75 [1.08; 6.99]

Melatonin *;—.— 2.70 [0.91; 8.01]

Pregabalin ——@— 261 [0.67;10.15]

Atorvastatin ——@—— 248 [0.64; 9.60]
———

Flunarizine+Topiramate 2.30 [0.74; 7.14]

Topiramate E—I— 218 [1.21; 3.94]
A-Dihydroergocryptine —f—.— 2.03 [0.45; 9.23]
Flunarizine —— 2.00 [0.64; 6.26]
Amitriptyline —f—l— 1.92 [0.63; 5.81]
Nicardipine —— 1.78 [0.41; 7.81]
Propranolol —i—.— 1.76 [0.79; 3.95]

Memantine —— 1.66 [0.60; 4.55]
Magnesium —— 1.54 [0.51; 4.58]
Cyclandelate + 1.37 [0.51; 3.69]
Omega-3 fatty acids —H— 1.34 [0.51; 3.49]
Cinnarizine —— 1.32 [0.33; 5.32]

11

Cinnarizine
Atorvastatin

Amitriptyline









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





