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Introduction: Assessing the impact of migraine preventive treatments on acute medication consumption is important in clinical evaluation. The number of acute medication intakes per each monthly migraine day (MMD) could provide insights on migraine burden and represent a new proxy of treatment effectiveness in clinical trials and real-life studies. We evaluated the effect of monoclonal antibodies acting on calcitonin gene-related peptide (CGRP) pathway on the consumption of migraine acute medication in real-life.

Methods: In two headache centers in Prague (CZ), we included and followed up to 6 months consecutive patients treated with MoAbs acting on CGRP (erenumab or fremanezumab). For each month of treatment, we reported monthly drug intake (MDI) in doses of any medication, migraine-specific (MS), and non-migraine-specific (non-MS) medications, and computed a ratio between MMDs and MDI, i.e., Migraine Medication Index (MMI) for MS and non-MS medications.

Results: We included 90 patients (91.1% women) with a median age of 47 [interquartile range (IQR) 42–51] years; 81 (90.0%) treated with erenumab and 9 (10.0%) with fremanezumab. Median MMDs decreased from 11 (IQR 8–14) at baseline to 4 (IQR 2–5) at Month 3 (p < 0.001 vs. baseline) and 3 (IQR 2–6) at Month 6 (p < 0.001 vs. baseline). Median MDI decreased from 15 drug intakes (IQR 11–20) at baseline to four drug intakes (IQR 2–7) at Month 3 (p < 0.001) and four drug intakes (IQR 2–7) at Month 6 (p < 0.001).The corresponding MDIs for MS medications were 10 (IQR 6–14) at baseline, 3 (IQR 1–5, p < 0.001) at Month 3, and 2 (IQR 0–4, p < 0.001) at Month 6. Monthly drug intakes for non-MS medications were 4 (IQR 0–9) at baseline, 1 (IQR 0–3, p < 0.001) at Month 3 and at Month 6.Median MMI decreased from 1.32 (IQR 1.11–1.68) at baseline to 1.00 (IQR 1.00–1.50, p < 0.001) at Month 3 and 1.00 (IQR 1.00–1.34, p < 0.001) at Month 6.

Conclusions: We confirmed that MoAbs acting on CGRP pathway decrease acute migraine medication consumption. We proposed a new index that can be easily applied in clinical practice to quantify migraine burden and its response to acute medication. Our index could help optimizing migraine acute treatment in clinical practice.
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INTRODUCTION

Migraine ranks third as the most prevalent disorder in the world and represents the first cause of disability worldwide in both males and females under the age of 50 (1).

Acute treatments for migraine include migraine-specific (MS) medications, namely triptans and ergots, and non-migraine-specific (non-MS) medications such as non-steroidal anti-inflammatory drugs (NSAIDs), opioids, combined, and simple analgesics. The consumption of both MS medications and non-MS medications is often not appropriate and associated with limited control of migraine episodes (2), together with poor tolerability and adverse events (3, 4). Acute medication overconsumption is one of the most relevant problems in migraineurs as it may favor migraine chronification and lead to the development of medication overuse headache (MOH) (5).

Consumption of acute medication could be an important indicator of the efficacy of migraine preventive treatments. Preventive treatments aim at decreasing the frequency, intensity, duration of attacks and, consequently, the consumption of acute treatments (6). Monoclonal antibodies acting on the calcitonin gene-related peptide (CGRP) pathway (CGRP-MoAbs) represent the first preventive agents specifically designed for migraine (7, 8). The effectiveness of those agents in decreasing the consumption of both MS and non-MS medications has been demonstrated in a subgroup analysis of randomized controlled trials (9). However, detailed real-world data are poorly considered, to date (10).

When assessing acute medication consumption in patients with migraine, there is a difference between the number of drug intakes and the number of days in which the drug is taken. Patients with migraine may take multiple drug intakes of medication in 1 day to treat severe and long-lasting attacks. On the other hand, patients with mild and short-lasting headaches might not take any acute medication on some headache days. Thus, the discrepancy between the drug intakes of drugs taken and the days during which they are taken could be an indirect but simple indication of migraine duration, severity, and response to acute medication.

In the present study, we aimed to report the effectiveness of CGRP-MoAbs on the consumption of MS and non-MS medications in a real-world setting and to present an index of acute medication consumption, the Migraine Medication Index (MMI).



METHODS


Study Design and Patients

We performed a retrospective observational, multicenter study in two different Czech hospitals, i.e., “Motol University Hospital” and “Military University Hospital,” both in Prague. As a retrospective clinical audit on anonymized clinical practice data, the study was exempt from ethical approval and patients did not have to sign an informed consent.

Inclusion criteria were the following: age ≥18 years old; diagnosis of chronic migraine (CM) or episodic migraine (EM) with or without aura and with or without medication overuse (MO), assessed according to the criteria of the International Classification of Headache Disorders (ICHD-III) (11); >4 monthly migraine days (MMD) and ≥2 previous preventive treatments failed or not tolerated, based on the criteria established by the European Headache Federation (12) and the American Headache Society (13) and Czech regulations for the prescription of monoclonal antibodies acting on the CGRP pathway. With a different approach if compared with public reimbursement established by other countries treatment with CGRP-MoAbs was reimbursed to patients by insurance companies according to the described criteria.

The study population included all patients treated with at least one dose of MoAbs and followed up for at least 6 months; drug discontinuation before 6 months was recorded as well as its reasons (patient decision due to perceived ineffectiveness, adverse events, loss to follow-up).

Patients received subcutaneous administrations of erenumab 140 mg monthly or fremanezumab 225 mg monthly; galcanezumab was not available in the study centers during the inclusion period. All treatments followed common clinical practice; acute treatment withdrawal was not performed in patients with MO. Treatment prescriptions continued despite the outbreak of the SARS-CoV-2 pandemic as the study centers did not close during that period. Following the clinical practice of the study centers, all patients already had a migraine diary, where they reported the number of migraine days, drug intakes, and type of symptomatic drugs assumed to treat migraine; patients continued to record these data throughout the treatment period.



Data Collection

At baseline visit, for each included patient, we recorded sex, age, comorbidities, history of SARS-CoV-2 infection, family history of migraine, age at migraine onset, migraine duration (years), previous preventive treatment failed or not tolerated (number and type), MMDs in the past 3 months, monthly number of drug intakes and type of symptomatic drugs in the past 3 months, and migraine impact on daily activities, assessed by asking patients to fulfill the Czech version of the Headache Impact Test (HIT-6) (14).

During each monthly follow-up visit, we collected: MMDs in the last month, monthly number of drug intakes and type of symptomatic drugs to treat migraine in the last month, adverse events, and SARS-CoV-2 infection. Moreover, at 3rd and 6th month, we asked patients to fulfill the HIT-6.



Study Outcomes

Primary endpoints included the decrease in monthly drug intake (MDI), monthly MS medications intake, and monthly non-MS medications intake at each month from baseline. Baseline was defined as a mean of the last 3 months before starting erenumab or fremanezumab treatment. We also computed the MMI by dividing MDI by MMDs; hence, MMI values <1.00 indicate that some migraines are so mild that they do not require acute treatment, while the highest values indicate a high need for acute medication on an average MMD. MMI change at 6 months was computed in patients with <50 and ≥50% decrease in MMDs at 6 months and in those with <50 and ≥50% decrease in MDI at 6 months. Factors potentially influencing MMI change (gender, age, years of migraine history, aura, CM status) were also explored.

Secondary endpoints included the decrease in MMDs from baseline at each month, the proportion of patients who achieved a ≥50% reduction in MMDs from baseline at 3 and 6 months, and the decrease in mean HIT-6 score from baseline at 3 and 6 months of moAb treatment.



Statistical Analysis

We descriptively synthesized patients' sociodemographic characteristic, comorbidities, migraine diagnosis and history, failed preventive drugs, moAb treatment withdrawal, and adverse events by using absolute numbers and proportions or medians and interquartile ranges (IQRs), as appropriate.

Baseline included the 90-day period preceding treatment with moAbs; monthly follow-ups were performed every 28 days for patients treated with erenumab and every 30 days for those treated with fremanezumab. To ensure comparability, baseline and follow-up variables, including MMDs, MDI, MS, and non-MS medications intake, were all normalized to 30-day periods.

All outcomes were calculated over the total of patients with complete follow-up, irrespective of treatment discontinuation. Patients discontinuing the treatment were considered among those with a <50% reduction in MMDs from baseline. Due to the real-world design of the present study, we could not perform a sample size calculation; all outcomes were exploratory and based on a convenience sample, in the same fashion as previous real-world studies (15–17). We used the Wilcoxon signed-rank test or Spearman's correlation to compare outcome variables.




RESULTS


Patients' Characteristics

The whole sample consisted of 90 patients, 27 (30.0%) from the Motol University Hospital and 63 (70.0%) from the Military University Hospital. Most patients were female (82, 91.1%), with a median age of 47 (IQR 42–51) years. Patients' most prevalent comorbidities included cervical spine disorder (23, 25.6%), thyroid disorders (21, 23.3%), cardiovascular disorders (18, 20.0%), and autoimmune disease (17, 18.9%). Of the 90 patients, 75 (83.3%) had episodic and 15 (16.7%) CM. The median age of migraine onset was 16 (IQR 12–24) years, with a median migraine duration of 30 (IQR 21–36) years. Thirty-nine (43.3%) patients had MO (Table 1). Erenumab was administered to 81 (90.0%) patients, while fremanezumab was administered to 9 (10.0%) patients. When patients received the first moAb injection, most of them (66, 73.3%) had ≥3 previous migraine prophylaxis failures. In detail, 84 patients (93.3%) tried unsuccessfully preventive therapy with topiramate, 46 (51.1%) with beta-blockers, 43 (47.8%) with calcium channel blockers, 43 (47.8%) with valproate, 29 (32.2%) with venlafaxine, 26 (28.9%) with amitriptyline (Table 1).


Table 1. Characteristics of the study population (n = 90).
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Two patients (2.2%) discontinued the treatment due to perceived treatment ineffectiveness. Discontinuation occurred at 6th month for two patients; no other patient discontinued treatment before. At month 3 of treatment, one patient was prescribed with an add-on therapy (cinnarizine). Only two patients (2.2%) experimented as adverse event local redness or pain at drug site injection.



Reduction in MMDs and Headache Impact

At baseline, median number of MMDs was 11 (IQR 8–14); it decreased up to 4 (IQR 2–5) and 3 (IQR 2–6) at Month 3 and Month 6, respectively (p < 0.001 compared to baseline) (Supplementary Figure 1). At Month 3, 70 patients (77.8%) had a ≥50% reduction in MMDs. At Month 6, the corresponding number was 74 (82.2%). Supplementary Figure 2 shows the details of monthly response rates.

Median HIT-6 score at baseline was 68 (IQR 64–70). The score decreased to 56 (IQR 50–61) at Month 3 (p < 0.001 vs. baseline) and 55 (IQR 49–61) at Month 6 (p < 0.001 vs. baseline) (Supplementary Figure 3).



Reduction in MDI, MS, and Non-MS Medications

Median MDI was 15 (IQR 11–20) drug intakes at baseline and decreased up to 4 (IQR 2–7) drug intakes at both Month 3 and Month 6 (p < 0.001 vs. baseline for both comparisons). At Month 3, 73 patients (81.1%) had a ≥50% reduction in MDI. At Month 6, the corresponding number was 79 (87.8%). The median number of MS medication was 10 (IQR 6–14) at baseline; it decreased up to 3 (IQR 1–5) and 2 (IQR 0–4) at Month 3 and Month 6, respectively (p < 0.001 vs. baseline for both comparisons). The median number of non-MS medication was 4 (IQR 0–9) at baseline; it decreased up to 1 (IQR 0–3) at both Month 3 and Month 6 (p < 0.001 vs. baseline for both comparisons; Figure 1).


[image: Figure 1]
FIGURE 1. Median Monthly drug intakes (MDI), non-migraine specific medication (NMSM) intakes, and migraine specific medication (MSM) (MS medication) drug intakes. *p ≤ 0.001 compared to baseline for all variables.




Migraine Medication Index

At baseline, the median MMI was 1.32 (IQR 1.11–1.68); it decreased up to 1.00 (IQR 1.00–1.50; p < 0.001) at Month 3 and 1.00 (IQR 1.00–1.34; p < 0.001) at Month 6 (Figure 2A). The MMI for MS medications decreased from 1.00 (IQR 0.76–1.68) to 0.76 (IQR 0.00–1.00; p < 0.001) at Month 3 and 0.73 (IQR 0.00–1.00; p < 0.001) at Month 6 (Figure 2B); the same values for non-MS medications were 0.32 (IQR 0.07–0.76) at baseline, 0.33 (0.00–1.00; p = 0.977) at Month 3, and 0.27 (IQR 0.00–1.00; p = 0.266) at Month 6 (Figure 2C).
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FIGURE 2. Box plots representing the Migraine Medication Index (i.e., the ratio between monthly drug intake and monthly migraine days) in the overall group (A), in patients reporting a ≥50% reduction in monthly migraine days (B), and in those reporting a <50% reduction in monthly migraine days (C) compared with baseline. The asterisks highlight significant (p < 0.05) differences.


We categorized MMI values in four categories: 0.00–0.99, meaning that not all migraines were treated with acute medication; 1.00–1.49; 1.50–1.99; and ≥2.00, meaning that migraine days usually required several acute drug intakes. At baseline, four patients (4.4%) had MMI 0.00–0.99, 59 (65.6%) 1.00–1.49, 13 (14.4%) 1.50–1.99, and 14 (15.6%) ≥2.00; the corresponding numbers were 11 (12.2%), 56 (62.2%), 9 (10.0%), and 14 (15.6%) at Month 3 and 14 (15.5%), 55 (61.1%), 14 (15.6%), and 7 (7.8%) at Month 6 (Figure 3). Although the 0.00–0.99 group increased and the ≥2.00 group decreased numerically over time, the distribution of categories did not change significantly (P = 0.144).
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FIGURE 3. Percent distribution of Migraine Medication Index categories at baseline, Month 3, and Month 6 (p < 0.001 for distribution).


The MMI change from baseline to Month 6 did not differ between patients with <50 and ≥50% MMD decrease at Month 6 (−0.27, IQR −0.64 to 0.00, vs. −0.11, IQR −0.74 to +0.18; P = 0.390). On the contrary, MMI change was smaller in patients with <50% decrease compared with those with ≥50% decrease in MDI at Month 6 (−0.29, IQR −0.92 to −0.03, vs. +0.03, IQR −0.27 to +0.24; P = 0.018).

Migraine Medication Index decrease did not differ according to gender (P = 0.160, Wilcoxon test), age (P = 0.839, Spearman's correlation), years of migraine history (P = 0.326, Spearmen's correlation), aura (P = 0.297, Wilcoxon test), or CM status (P = 0.770, Wilcoxon test).




DISCUSSION

One of the main goals of migraine prevention is to limit the use of acute medication (13). Hence, monitoring the use and efficacy of acute medication is an important goal in clinical practice. The decrease in acute medication use was a secondary outcome in most trials of MoAbs acting on the CGRP pathway (18–20) and was the specific object of a subgroup analysis (9). In the present study, we specifically aimed to collect real-life data on the use of MS and non-MS medications and their decrease after treatment with MoAbs acting on the CGRP pathway. However, we also aimed to provide an accurate depiction of the change in acute medication that goes beyond simple dose counting. Effective migraine prevention can indeed decrease the duration and intensity of migraine, thus leading to a further decrease in the drug intakes of acute medication required. For that reason, we deemed useful to consider the number of acute medication intakes together with the number of migraine days in a new index, the MMI. We found that the index decreased independently from the decrease in MMDs, suggesting that acute medication intake decreased in patients treated with erenumab or fremanezumab not only because of a decrease in MMDs, but also because of additional factors. Those factors might include a decrease in the duration and/or intensity of headache, or an increased effectiveness of acute medication; however, this is only a hypothesis, as those variables were not collected in the present study.

Previous studies already considered the importance of outcomes different from the number of MMDs or MDI. A study of patients treated with galcanezumab, a MoAb directed against CGRP, proposed the introduction of total pain burden, which combines migraine frequency, severity, and duration (21). Compared with the total pain burden, the MMI can be easily evaluated as the ratio between two parameters that are commonly assessed in headache diaries, namely MMDs and MDI. Categorizing the MMI can also give an idea of the need of acute medication for each single migraine day. Therefore, this index might provide information not only about the frequency, but also about the efficacy of acute medication. In our opinion, this is an important part of clinical evaluation to adjust patients' medication. Notably, MDI and MMI decreased in different fashions in our study (Figures 1, 2). The proposed category distribution of MMI showed that most patients used one to two acute drug intakes per each MMD, without substantial changes throughout treatment with erenumab or fremanezumab (Figure 3).

We tested the applicability and value of the newly proposed MMI in a real-life study of patients with migraine treated in two centers. The present study mostly included patients with EM, at variance with other available real-life studies on the effectiveness of MoAbs acting on the CGRP pathway, which included only (15, 17, 22, 23) or almost only (16) patients with CM. This difference can be explained by the fact that the present study was performed more recently than the similar ones, at a time when the experience with MoAbs encouraged the spread of MoAb use to patients with high-frequency EM. As regards patients' failed preventive treatments, we considered Czech regulations that were in line with the definition of European Headache Federation and the American Headache Society (i.e., ≥ 2 previous preventive treatments failed or not tolerated) and similar previous trials (13, 18, 19). These criteria are different from those adopted in some countries such as Italy, where MoAbs acting on the CGRP pathway can be prescribed and reimbursed only for patients reporting ≥3 previous preventive treatments failed or not tolerated. However, also in our sample most of the patients (73.3%) had ≥3 previous migraine prophylaxis failures, highlighting the high presence of EM patients with a long treatment history who had not yet found an effective treatment before MoAbs acting on the CGRP pathway.

The strength of our study is that it was conceived to collect complete data about migraine acute medication, including the number of drug intakes of both MS medication and non-MS medication. To our knowledge, this is the first study to provide a complete account of the intake of different medication classes over a 6-month period. However, our data are limited by the collection of MMDs only, while collecting all headache days would have provided more complete data about the patients' pain. Besides, our study included patients treated with more than one drug, i.e., erenumab and fremanezumab; patients treated with fremanezumab represented a small proportion of the sample. The two drugs are taken at different time intervals (28 days for erenumab and 30 days for fremanezumab). To account for this difference, we normalized each monthly period to 30 days; nevertheless, the differences between the two drugs might have introduced heterogeneity.



CONCLUSION

We confirmed that CGRP-MoAbs are helpful in reducing the consumption of acute migraine medication. We proposed a new index that can provide an accurate estimate of medication consumption in patients with migraine and possibly new insights on the migraine burden and patterns of acute medication use. The MMI could be useful to optimize acute migraine medication in clinical practice.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

LS, VC, RO, TN, DČ, JŠ, ZM, and SS: conceptualization. LS, VC, and RO: methodology, software, validation, formal analysis, writing—original draft preparation, and visualization. LS, TN, DČ, JŠ, and ZM: investigation. LS, VC, RO, and SS: data curation. TN, DČ, JŠ, ZM, and SS: writing—review and editing. SS: supervision. LS, VC, RO, TN, DČ, JŠ, and ZM: project administration. All authors have read and agreed to the published version of the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fneur.2022.846717/full#supplementary-material



REFERENCES

 1. Steiner TJ, Stovner LJ, Jensen R, Uluduz D, Katsarava Z L L, on behalf of Lifting The Burden: the Global Campaign against Headache. Migraine remains second among the world's causes of disability, and first among young women: findings from GBD2019. J Headache Pain. (2020) 21:137. doi: 10.1186/s10194-020-01208-0

 2. Cooper W, Doty EG, Hochstetler H, Hake A, Martin V. The current state of acute treatment for migraine in adults in the United States. Postgrad Med. (2020) 132:581–9. doi: 10.1080/00325481.2020.1767402

 3. Thorlund K, Toor K, Wu P, Chan K, Druyts E, Ramos E, et al. Comparative tolerability of treatments for acute migraine: a network meta-analysis. Cephalalgia. (2017) 37:965–78. doi: 10.1177/0333102416660552

 4. Leroux E, Buchanan A, Lombard L, Loo LS, Bridge D, Rousseau B, et al. Evaluation of patients with insufficient efficacy and/or tolerability to triptans for the acute treatment of migraine: a systematic literature review. Adv Ther. (2020) 37:4765–96. doi: 10.1007/s12325-020-01494-9

 5. Wakerley BR. Medication-overuse headache. Pract Neurol. (2019) 19:399–403. doi: 10.1136/practneurol-2018-002048

 6. Burch R. Preventive migraine treatment. Continuum (Minneap Minn). (2021) 27:613–32. doi: 10.1212/CON.0000000000000957

 7. Edvinsson L. CGRP antibodies as prophylaxis in migraine. Cell. (2018) 175:1719. doi: 10.1016/j.cell.2018.11.049

 8. De Matteis E, Guglielmetti M, Ornello R, Spuntarelli V, Martelletti P, Sacco S. Targeting CGRP for migraine treatment: mechanisms, antibodies, small molecules, perspectives. Expert Rev Neurother. (2020) 20:627–41. doi: 10.1080/14737175.2020.1772758

 9. Tepper SJ, Ashina M, Reuter U, Hallstrom Y, Broessner G, Bonner JH, et al. Reduction in acute migraine-specific and non-specific medication use in patients treated with erenumab: post-hoc analyses of episodic and chronic migraine clinical trials. J Headache Pain. (2021) 22:81. doi: 10.1186/s10194-021-01292-w

 10. Silvestro M, Orologio I, Bonavita S, Scotto di Clemente F, Fasano C, Tessitore A, et al. Effectiveness and safety of CGRP-mAbs in menstrual-related migraine: a real-world experience. Pain Ther. (2021) 10:1203–14. doi: 10.1007/s40122-021-00273-w

 11. Headache Headache Classification Committee of the International Headache Society (IHS) The International Classification of Headache Disorders, 3rd edition. Cephalalgia. (2018) 38:1–211. doi: 10.1177/0333102417738202

 12. Sacco S, Bendtsen L, Ashina M, Reuter U, Terwindt G, Mitsikostas DD, et al. 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. (2019) 20:6. doi: 10.1186/s10194-018-0955-y

 13. American Headache S. The American Headache Society position statement on integrating new migraine treatments into clinical practice. Headache. (2019) 59:1–18. doi: 10.1111/head.13496

 14. Yang M, Rendas-Baum R, Varon SF, Kosinski M. Validation of the headache impact test (HIT-6) across episodic and chronic migraine. Cephalalgia. (2011) 31:357–67. doi: 10.1177/0333102410379890

 15. Lambru G, Hill B, Murphy M, Tylova I, Andreou AP. A prospective real-world analysis of erenumab in refractory chronic migraine. J Headache Pain. (2020) 21:61. doi: 10.1186/s10194-020-01127-0

 16. Ornello R, Casalena A, Frattale I, Gabriele A, Affaitati G, Giamberardino MA, et al. Real-life data on the efficacy and safety of erenumab in the Abruzzo region, central Italy. J Headache Pain. (2020) 21:32. doi: 10.1186/s10194-020-01102-9

 17. Russo A, Silvestro M, Scotto di Clemente F, Trojsi F, Bisecco A, Bonavita S, et al. Multidimensional assessment of the effects of erenumab in chronic migraine patients with previous unsuccessful preventive treatments: a comprehensive real-world experience. J Headache Pain. (2020) 21:69. doi: 10.1186/s10194-020-01143-0

 18. Reuter U, Goadsby PJ, Lanteri-Minet M, Wen S, Hours-Zesiger P, Ferrari MD, et al. Efficacy and tolerability of erenumab in patients with episodic migraine in whom two-to-four previous preventive treatments were unsuccessful: a randomised, double-blind, placebo-controlled, phase 3b study. Lancet. (2018) 392:2280–7. doi: 10.1016/S0140-6736(18)32534-0

 19. Ferrari MD, Diener HC, Ning X, Galic M, Cohen JM, Yang R, et al. Fremanezumab versus placebo for migraine prevention in patients with documented failure to up to four migraine preventive medication classes (FOCUS): a randomised, double-blind, placebo-controlled, phase 3b trial. Lancet. (2019) 394:1030–40. doi: 10.1016/S0140-6736(19)31946-4

 20. Mulleners WM, Kim BK, Lainez MJA, Lanteri-Minet M, Pozo-Rosich P, Wang S, et al. Safety and efficacy of galcanezumab in patients for whom previous migraine preventive medication from two to four categories had failed (CONQUER): a multicentre, randomised, double-blind, placebo-controlled, phase 3b trial. Lancet Neurol. (2020) 19:814–25. doi: 10.1016/S1474-4422(20)30279-9

 21. Ailani J, Andrews JS, Rettiganti M, Nicholson RA. Impact of galcanezumab on total pain burden: findings from phase 3 randomized, double-blind, placebo-controlled studies in patients with episodic or chronic migraine (EVOLVE-1, EVOLVE-2, and REGAIN trials). J Headache Pain. (2020) 21:123. doi: 10.1186/s10194-020-01190-7

 22. Cheng S, Jenkins B, Limberg N, Hutton E. Erenumab in chronic migraine: an australian experience. Headache. (2020) 60:2555–62. doi: 10.1111/head.13968

 23. Raffaelli B, Kalantzis R, Mecklenburg J, Overeem LH, Neeb L, Gendolla A, et al. Erenumab in chronic migraine patients who previously failed five first-line oral prophylactics and onabotulinumtoxin A: a dual-center retrospective observational study. Front Neurol. (2020) 11:417. doi: 10.3389/fneur.2020.00417

Conflict of Interest: VC had a financial relationship (lecturer or member of advisory board) with Novartis and Teva. RO has received sponsorship to attend meetings from Novartis and Teva. SS had a financial relationship (lecturer or member of advisory board) with Abbott, Allergan, Novartis, Teva, and Eli Lilly.

The remaining 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.

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 © 2022 Sette, Caponnetto, Ornello, Nežádal, Čtrnáctá, Šípková, Matoušová and Sacco. 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/fneur-13-846717-g003.gif
s s 78
=] o o 58
.

S = froes

o4y 01015 0200






OPS/images/fneur-13-846717-t001.jpg
Female sex, n (%)
Age, median (IQR)
Famlly history of migraine, n (%)
Comorbidiies, n (%)
Cenvical spine disorder
Thyroid disorders
Cardiovascular disorders
Autoimmune diseases
Depression
Aniety
Type 2 diabetes melitus
Previous SARS-CoV-2 infection, n (%)
Age at migraine onset, median (IGR)
Diagnosis, n (%)
Episodic migraine without aura
Episodic migraine with aura
Chronic migraine
Medication overuse
Migraine duration (years), median (IQR)
Number of failures, n (%)
2
3
4
>4
Preventive treatment failures, 1 (%)
Topiramate
Beta-blockers
Calcium channel blockers
Valproate
Venlafaxine
Amitriptyline
‘OnabotolinumtoxinA
Pregabalin or Gabapentin
Lamotrigine
Zonisamide

82(91.1)
47 (42-51)
55 (61.1)

23(25.6)
21(23.3)
18(20.0)
17 (18.9)
10(11.1)
8(@©9)
22
22
6(12:25)

59(65.5)
16(17.8)
15(16.7)
39 (43.3)
30 (21-36)

24(26.7)

35(38.9)

23(25.5)
889)

84(93.3)
46 (51.1)
43 (47.8)
43(47.8)
29(32.2)
26(28.9)
889
5(5.6)
1(1.1)
101.1)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Acute Medication Use in Patients With Migraine Treated With Monoclonal Antibodies Acting on the CGRP Pathway: Results From a Multicenter Study and Proposal of a New Index



		Introduction



		Methods



		Study Design and Patients



		Data Collection



		Study Outcomes



		Statistical Analysis







		Results



		Patients' Characteristics



		Reduction in MMDs and Headache Impact



		Reduction in MDI, MS, and Non-MS Medications



		Migraine Medication Index







		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Supplementary Material



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Acute Medication Use in Patients
With Migraine Treated With
Monoclonal Antibodies Acting on the
CGRP Pathway: Results From a
Multicenter Study and Proposal of a
New Index





OPS/images/fneur-13-846717-g001.gif





OPS/images/fneur-13-846717-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Neurology





