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	INCLUSION CRITERIA
	EXCLUSION CRITERIA 

	Population
	· Adults (≥18 years old) with chronic migraine.
	· Children and young people aged < 18 years
· Participants with menstrual migraine, acute migraine, abdominal migraine, vestibular migraine, or any other conditions-related migraine
· Trials that examined participants with other primary headaches including tension-type headaches, cluster headaches, and all sorts of secondary headaches. 

	Intervention
	· Available or anticipated be available pharmacological medications in the UK: CGRP MAbs, BTA, anti-depressants, ACE inhibitors and angiotensin receptor blockers, beta-blockers, calcium channel blockers, pizotifen, and anticonvulsants (topiramate, valproate/divalproex, gabapentin). 
	· Studies comparing cognitive-behavioural therapy, psychological interventions, exercise, dietary, and relaxation
· Studies which were dose-response trials.
· Studies comparing different preparations of the same drug in absence of a placebo
· Laboratory studies without clinical outcomes.

	Comparator
	· Placebo, or
· Usual care, or
· Other prophylactic drugs.  
	· Chinese traditional medicines i.e., herbal medicine/drugs and other herbal remedies which are not prescribed in the UK.
· Drugs which are not prescribed by NHS or recommended by NICE or SMC.

	Outcomes of interest
	· Headache days
· Migraine days
· Headache-related QoL
· Migraine specified QoL Headache intensity and duration
· Health service activity
· Days lost from usual activities
· Any other reported outcomes
	· Non-human outcomes
· Outcomes with insufficient information. 


	Study design
	· RCTs in any setting.
· RCTs with more than 100 participants per arm. 

	· Non-randomised trials, quasi-randomized trials, observational studies (e.g., case reports and case series), subgroup analysis, and other designs.
· RCTs with fewer than 100 per arm. 

	Abbreviations: CGRP = calcitonin gene-related peptide; MAbs = monoclonal antibodies; NHS = National Health Service; NICE = National Institute for Health and Care Excellence; QoL = quality of life; RCTs = Randomised controlled trials; SMC = Scottish Medicines Consortium
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Additional file 2: Appendix 3. The list of excluded studies 
	Publications
	Reason(s) for exclusion

	1.Pradalier A, Rancurel G, Dordain G, Verdure L, Rascol A, Dry J. Acute Migraine Attack Therapy: Comparison of Naproxen Sodium and an Ergotamine Tartrate Compound. Cephalalgia. 1985;5(2):107-113. doi:10.1046/j.1468-2982.1985.0502107.x
	Acute Migraine

	2.Abbasi V, Atalu A, Seddighnia P. Comparison of Levetiracetam and sodium Valproate in the prevention of migraine: a randomized clinical trial study. International Journal of Basic & Clinical Pharmacology. 2018 Aug;7(8):1460.
	Small sample size of episodic migraine

	3.Krakowski AJ, Engisch R. A new agent for chemotherapy of migraine headaches: a controlled study. Psychosomatics: Journal of Consultation and Liaison Psychiatry. 1973 Sep.
	Small sample size of episodic migraine

	4.Adam EI, Gore SM, Price WH. Double blind trial of clonidine in the treatment of migraine in a general practice. The Journal of the Royal College of General Practitioners. 1978 Oct 1;28(195):587-90.
	Small sample size of episodic migraine

	[bookmark: _Hlk132200251]5.Soares AD, Louçana PM, Nasi EP, Sousa KM, Sá OM, Silva-Néto RP. A double-blind, randomized, and placebo-controlled clinical trial with omega-3 polyunsaturated fatty acids (OPFA ɷ-3) for the prevention of migraine in chronic migraine patients using amitriptyline. Nutritional neuroscience. 2018 Mar 16;21(3):219-23.
	Small sample size of chronic migraine, and not recommended by NICE or SIGN

	6.Afshari D, Rafizadeh S, Rezaei M. A comparative study of the effects of low-dose topiramate versus sodium valproate in migraine prophylaxis. International journal of Neuroscience. 2012 Jan 1;122(2):60-8.
	Small sample size of episodic migraine

	7.Allais G, De Lorenzo C, Quirico PE, Airola G, Tolardo G, Mana O, Benedetto C. Acupuncture in the prophylactic treatment of migraine without aura: a comparison with flunarizine. Headache: The Journal of Head and Face Pain. 2002 Oct;42(9):855-61.
	Small sample size of episodic migraine

	8. Chabi A, Zhang Y, Jackson S, Cady R, Lines C, Herring WJ, Connor KM, Michelson D. Randomized controlled trial of the orexin receptor antagonist filorexant for migraine prophylaxis. Cephalalgia. 2015 Apr;35(5):379-88.
	Not available in the market

	9. Andersson PG, Dahl S, Hansen JH, Hansen PE, Hedman C, Nygaard Kristensen T, de Fine Olivarius B. Prophylactic treatment of classical and non‐classical migraine with metoprolol—a comparison with placebo. Cephalalgia. 1983 Dec;3(4):207-12.
	Small sample size of episodic migraine

	10. Camporeale A, Kudrow D, Sides R, Wang S, Van Dycke A, Selzler KJ, Stauffer VL. A phase 3, long-term, open-label safety study of Galcanezumab in patients with migraine. BMC neurology. 2018 Dec;18(1):1-2.
	A safety study, different Galcanezumab doses.

	11.Ansell E, Fazzone T, Festenstein R, Johnson ES, Thavapalan M, Wilkinson M, Wozniak I. Nimodipine in migraine prophylaxis. Cephalalgia. 1988 Dec;8(4):269-72.
	Small sample size of episodic migraine

	12.Bostani A, Rajabi A, Moradian N, Razazian N, Rezaei M. The effects of cinnarizine versus sodium valproate in migraine prophylaxis. International Journal of Neuroscience. 2013 Jul 1;123(7):487-93.
	Not clear if chronic, small sample size

	13.Ashina M, Doležil D, Bonner JH, Zhou L, Klatt J, Picard H, Mikol DD. A phase 2, randomized, double-blind, placebo-controlled trial of AMG 301, a pituitary adenylate cyclase-activating polypeptide PAC1 receptor monoclonal antibody for migraine prevention. Cephalalgia. 2021 Jan;41(1):33-44.
	Not available in the market

	14.Assarzadegan F, Tabesh H, Hosseini-Zijoud SM, Beale AD, Shoghli A, Yazdi MG, Mansouri B, Hesami O, Moghadam NB, Kasmaei HD. Comparing zonisamide with sodium valproate in the management of migraine headaches: double-blind randomized clinical trial of efficacy and safety. Iranian Red Crescent Medical Journal. 2016 Sep;18(9).
	Small sample size of episodic migraine

	15. Barrientos N, Chana P. Botulinum toxin type A in prophylactic treatment of migraine headaches: a preliminary study. The Journal of headache and pain. 2003 Dec;4(3):146-51.
	Small sample size of episodic migraine

	16.Bavrasad R, Nejad SE, Yarahmadi AR, Sajedi SI, Rahim F. Assessment of the middle dose of topiramate in comparison with sodium valproate for migraine prophylaxis: a randomized-double-blind study. International Journal of Pharmacology. 2010 Sep 1;6(5):670-5.
	Small sample size of episodic migraine

	17.Beran RG, Spira PJ. Levetiracetam in chronic daily headache: A double-blind, randomised placebo-controlled study: (The Australian KEPPRA Headache Trial [AUS-KHT]). Cephalalgia. 2011 Apr;31(5):530-6.
	Small sample size of chronic headache day

	18. Bigal ME, Dodick DW, Krymchantowski AV, VanderPluym JH, Tepper SJ, Aycardi E, Loupe PS, Ma Y, Goadsby PJ. TEV-48125 for the preventive treatment of chronic migraine: efficacy at early time points. Neurology. 2016 Jul 5;87(1):41-8.
	Small sample size of mixed population of chronic migraine and HFEM. Also, no outcome of interests. 

	19. Blumenfeld AM, Stevanovic DM, Ortega M, Cohen JM, Seminerio MJ, Yang R, Jiang B, Tepper SJ. No “Wearing‐Off Effect” Seen in Quarterly or Monthly Dosing of Fremanezumab: Subanalysis of a Randomized Long‐Term Study. Headache: The Journal of Head and Face Pain. 2020 Nov;60(10):2431-43.
	 Wearing-Off Effect study

	20. Blumenfeld AM, Schim JD, Chippendale TJ. Botulinum toxin type A and divalproex sodium for prophylactic treatment of episodic or chronic migraine. Headache: The Journal of Head and Face Pain. 2008 Feb;48(2):210-20.
	Small size of mixed population

	21. Brandes JL, Saper JR, Diamond M, Couch JR, Lewis DW, Schmitt J, Neto W, Schwabe S, Jacobs D, MIGR-002 Study Group, MIGR-002 Study Group. Topiramate for migraine prevention: a randomized controlled trial. Jama. 2004 Feb 25;291(8):965-73.
	The mixed population of adults and adolescence

	22. Standnes B. The prophylactic effect of timolol versus propranolol and placebo in common migraine: beta-blockers in migraine. Cephalalgia. 1982 Sep;2(3):165-70.
	Small sample size of episodic migraine

	23. Broessner G, Reuter U, Bonner JH, Dodick DW, Hallström Y, Picard H, Zhang F, Lenz RA, Klatt J, Mikol DD. The spectrum of response to Erenumab in patients with episodic migraine and subgroup analysis of patients achieving≥ 50%,≥ 75%, and 100% response. Headache: The Journal of Head and Face Pain. 2020 Oct;60(9):2026-40.
	No report of Adverse Events

	24. Bruno MA, Krymchantowski AV. Amitriptyline and intraoral devices for migraine prevention: a randomized comparative trial. Arquivos de Neuro-Psiquiatria. 2018;76:213-8.
	Small sample size of episodic migraine

	25.  R. K. Cady, C. P. Schreiber, J. A. H. Porter, A. M. Blumenfeld, and K. U. Farmer, “A multi-center double-blind pilot comparison of OnabotulinumtoxinA and topiramate for the prophylactic treatment of chronic migraine,” Headache: The Journal of Head and Face Pain, vol. 51, no. 1, pp. 21–32, 2011.
	Pilot study, small sample size of chronic migraine

	26.Cady RK, Voirin J, Farmer K, Browning R, Beach ME, Tarrasch J. Two center, randomized pilot study of migraine prophylaxis comparing paradigms using pre‐emptive frovatriptan or daily topiramate: research and clinical implications. Headache: The Journal of Head and Face Pain. 2012 May;52(5):749-64.
	Small sample size of episodic migraine

	27.Cao K, Han F, Lin A, Yang W, Zhao J, Zhang H, Ding Y, Xie W, Xu Y, Yu T, Wang X. Zhengtian Capsule versus flunarizine in patients with migraine: a multi-center, double-blind, double-dummy, randomized controlled, non-inferior clinical trial. BMC complementary and alternative medicine. 2016 Dec;16(1):1-0.
	Herbal remedy 

	28. Chankrachang S, Arayawichanont A, Poungvarin N, Nidhinandana S, Boonkongchuen P, Towanabut S, Sithinamsuwan P, Kongsaengdao S. Prophylactic botulinum type A toxin complex (Dysport®) for migraine without aura. Headache: The Journal of Head and Face Pain. 2011 Jan;51(1):52-63.
	Small sample size of episodic migraine

	29.Charles JA, Jotkowitz S, Byrd LH. Prevention of migraine with olmesartan in patients with hypertension/prehypertension. Headache: The Journal of Head and Face Pain. 2006 Mar;46(3):503-7.
	Small sample size of different doses of the same drug, no placebo/control

	30. Christensen CE, Younis S, Deen M, Khan S, Ghanizada H, Ashina M. Migraine induction with calcitonin gene-related peptide in patients from Erenumab trials. The Journal of Headache and Pain. 2018 Dec;19(1):1-9.
	Question not relevant, not a trial of migraine prevention

	31. Couch JR, Amitriptyline Versus Placebo Study Group. Amitriptyline in the prophylactic treatment of migraine and chronic daily headache. Headache: The Journal of Head and Face Pain. 2011 Jan;51(1):33-51.
	Small sample size of episodic and chronic migraine

	. 32. Yang CP, Chang MH, Liu PE, Li TC, Hsieh CL, Hwang KL, Chang HH. Acupuncture versus topiramate in chronic migraine prophylaxis: a randomized clinical trial. Cephalalgia. 2011 Nov;31(15):1510-21.
	Small sample size of chronic migraine, and compared with Chinese traditional medicines

	33.d'Amato CC, Pizza V, Marmolo T, Giordano E, Alfano V, Nasta A. Fluoxetine for migraine prophylaxis: a double‐blind trial. Headache: The Journal of Head and Face Pain. 1999 Nov;39(10):716-9.
	Small sample size of migraine

	34.Buse DC, Lipton RB, Hallström Y, Reuter U, Tepper SJ, Zhang F, Sapra S, Picard H, Mikol DD, Lenz RA. Migraine-related disability, impact, and health-related quality of life among patients with episodic migraine receiving preventive treatment with Erenumab. Cephalalgia. 2018 Sep;38(10):1622-31.
	No report of Adverse Events

	35. Diener HC, Krupp P, Schmitt T, Steitz G, Milde K, Freytag S, Study Group. Cyclandelate in the prophylaxis of migraine: a placebo-controlled study. Cephalalgia. 2001 Feb;21(1):66-70.
	No report of Adverse Events

	36. Diener HC, F” h M, Laccarino C, Wessely P, Isler H, Stienge H, Fischer M, Wedekind W, Taneri Z. Cyclandelate in the prophylaxis of migraine: a randomized, parallel, double-blind study in comparison with placebo and propranolol. Cephalalgia. 1996 Oct;16(6):441-7.
	Small sample size of episodic or chronic migraine

	37.Diener HC, Hartung E, Chrubasik JO, Evers S, Schoenen J, Eikermann A, Latta G, Hauke W, Study Group. 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. 2001 Mar;21(2):120-8.
	No report of Adverse Events

	38. Diener HC, Bussone G, Oene JV, Lahaye M, Schwalen S, Goadsby PJ. Topiramate reduces headache days in chronic migraine: a randomized, double-blind, placebo-controlled study. Cephalalgia. 2007 Jul;27(7):814-23.
	Small sample size of chronic migraine

	39. Dodick DW, Mauskop A, Elkind AH, DeGryse R, Brin MF, Silberstein SD, Botox CDH Study Group. Botulinum toxin type A for the prophylaxis of chronic daily headache: Subgroup analysis of patients not receiving other prophylactic medications: A randomized double‐blind, placebo‐controlled study. Headache: The Journal of Head and Face Pain. 2005 Apr;45(4):315-24.
	Chronic daily headache

	40. Domingues RB, Silva AL, Domingues SA, Aquino CC, Kuster GW. A double-blind randomized controlled trial of low doses of propranolol, nortriptyline, and the combination of propranolol and nortriptyline for the preventive treatment of migraine. Arquivos de neuro-psiquiatria. 2009;67:973-7.
	Small sample size of episodic or chronic migraine

	[bookmark: _Hlk132200345]41. Magalhães E, Menezes C, Cardeal M, Melo A. Botulinum toxin type A versus amitriptyline for the treatment of chronic daily migraine. Clinical neurology and neurosurgery. 2010 Jul 1;112(6):463-6.
	Small sample size of chronic migraine, and no outcomes of interest

	42. Lipton RB, Pozo-Rosich P, Blumenfeld AM, Dodick DW, McAllister P, Li Y, Lu K, Dabruzzo B, Miceli R, Severt L, Finnegan M. Rates of response to Atogepant for migraine prophylaxis among adults: a secondary analysis of a randomized clinical trial. JAMA Network Open. 2022 Jun 1;5(6):e2215499-.
	Episodic migraine

	43. Faraji F, Zarinfar N, Zanjani AT, Morteza A. The effect of Helicobacter pylori eradication on migraine: a randomized, double blind, controlled trial. Pain physician. 2012;15(6):495.
	This is the eradication of HP not use of a prophylactic treatment

	44. Ford JH, Ayer DW, Zhang Q, Carter JN, Leroux E, Skljarevski V, Aurora SK, Tockhorn-Heidenreich A, Lipton RB. Two randomized migraine studies of Galcanezumab: effects on patient functioning and disability. Neurology. 2019 Jul 30;93(5):e508-17.
	No report of Adverse Events

	45. Freitag FG, Diamond S, Diamond M, Urban G. Botulinum toxin type A in the treatment of chronic migraine without medication overuse. Headache: The Journal of Head and Face Pain. 2008 Feb;48(2):201-9.
	Small sample size of chronic migraine

	46. Lauretti GR, Rosa CP, Kitayama A, Lopes BC. Comparison of botox® or prosigne® and facial nerve blockade as adjuvant in chronic migraine. Journal of Biomedical Science and Engineering. 2014 Jun 26;2014.
	Small sample size of chronic migraine. Prosigne is not recommended by NICE or SIGN

	47. Ganji R, Majdinasab N, Hesam S, Rostami N, Sayyah M, Sahebnasagh A. Does atorvastatin have augmentative effects with sodium valproate in prevention of migraine with aura attacks? A triple-blind controlled clinical trial. Journal of pharmaceutical health care and sciences. 2021 Dec;7(1):1-0.
	Small sample size of episodic migraine

	48. Gawel MJ, Kreeft J, Nelson RF, Simard D, Arnott WS. Comparison of the efficacy and safety of flunarizine to propranolol in the prophylaxis of migraine. Canadian journal of neurological sciences. 1992 Aug;19(3):340-5.
	Small sample size of episodic migraine

	49. Keyvan G, Abolfazl MB. Comparison of treatment effect of sodium valproate, propranolol and tricyclic antidepressants in migraine. Pakistan journal of biological sciences: PJBS. 2009 Aug 1;12(15):1098-101.
	Small sample size of episodic or chronic migraine

	50.  Hussein HS, Alsalihi NJ, Al Gawwam G. Flunarizine Vs Propranolol in the Prevention of Migrainous Headache Attacks. Age (years). 2021;30(9):30-4.
	Small sample size of migraine

	51. Ghose K, Niven BE, Berry D. A double-blind crossover comparison of the effects of vigabatrin with placebo in the prevention of migraine headache. The Journal of Headache and Pain. 2002 Sep;3(2):79-85.
	Small sample size of migraine

	52. Goadsby PJ, Silberstein SD, Yeung PP, Cohen JM, Ning X, Yang R, Dodick DW. Long-term safety, tolerability, and efficacy of Fremanezumab in migraine: a randomized study. Neurology. 2020 Nov 3;95(18):e2487-99.
	Comparing the dosing regime of same drug

	53. Goadsby PJ, Reuter U, Hallström Y, Broessner G, Bonner JH, Zhang F, Wright IK, Chou DE, Klatt J, Picard H, Lenz RA. One-year sustained efficacy of Erenumab in episodic migraine: results of the STRIVE study. Neurology. 2020 Aug 4;95(5):e469-79.
	Reporting the active treatment phase with dose blinding not the RCT part

	54.  Goadsby PJ, Reuter U, Lanteri-Minet M, da Silva Lima GP, Hours-Zesiger P, Fernandes C, Wen S, Tenenbaum N, Kataria A, Ferrari MD, Klatt J. Long-Term efficacy and safety of Erenumab: results from 64 weeks of the liberty study. Neurology. 2021 Jun 1;96(22):e2724-35.
	Not an RCT

	55.  Grahame R. Drug prophylaxis in migraine. British Medical Journal. 1960 Oct 10;2(5207):1203.
	Small sample size of episodic migraine

	56.  Rompel, H. & Bauermeister PW. Aetiology of migraine and prevention with carbamazepine (Tegretol): results of a double-blind, cross-over study. South African Medical Journal. 1970 Jan 1;44(4):75-80.
	Small sample size of episodic migraine

	57.  Havanka‐Kanniainen H, Hokkanen E, Myllylä VV. Efficacy of nimodipine in comparison with pizotifen in the prophylaxis of migraine. Cephalalgia. 1987 Mar;7(1):7-13.
	Small sample size of episodic migraine

	58. Silberstein SD, Rapoport AM, Loupe PS, Aycardi E, McDonald M, Yang R, Bigal ME. The effect of beginning treatment with Fremanezumab on headache and associated symptoms in the randomized phase 2 study of high frequency episodic migraine: Post‐hoc analyses on the first 3 weeks of treatment. Headache: The Journal of Head and Face Pain. 2019 Mar;59(3):383-93.
	Small sample size of episodic migraine

	59.  Hering R, Kuritzky A. Sodium valproate in the prophylactic treatment of migraine: a double-blind study versus placebo. Cephalalgia. 1992 Apr;12(2):81-4.
	Small sample size of episodic migraine

	60. Hirata K, Takeshima T, Sakai F, Tatsuoka Y, Suzuki N, Igarashi H, Nakamura T, Ozeki A, Yamazaki H, Skljarevski V. A long-term open-label safety study of Galcanezumab in Japanese patients with migraine. Expert Opinion on Drug Safety. 2021 Jun 3;20(6):721-33.
	Not an RCT

	61.  Hollanda L, Monteiro L, Melo A. Botulinum toxin type A for cephalic cutaneous allodynia in chronic migraine: a randomized, double-blinded, placebo-controlled trial. Neurology International. 2014 Dec 5;6(4):5133.
	Assesses cutaneous allodynia rather than headache improvement

	62. Hou M, Xie JF, Kong XP, Zhang Y, Shao YF, Wang C, Ren WT, Cui GF, Xin L, Hou YP. Acupoint injection of Onabotulinumtoxin A for migraines. Toxins. 2015 Oct 30;7(11):4442-54.
	Small sample size of episodic migraine

	63.  Mehvari J, Rafieian-Kopaei M. Prophylactic activity of cyproheptadine and Bellergal on migraine headache. Iranian Journal of Medical Sciences. 2005 Jun 1;30(2).
	Small sample size of episodic migraine

	64.  Song JH, Zhang GB, Ding XD, Huang L, Hong Y, Chen HX. Efficacy of type a botulinum toxin injections and infrared polarized light on treating chronic migraine. Eur Rev Med Pharmacol Sci. 2015 Jan 1;19(11):1976-82.
	Small sample size of chronic migraine. Infrared polarised light not a UK treatment

	65.  Gomersall JD, Stuart A. Amitriptyline in migraine prophylaxis: changes in pattern of attacks during a controlled clinical trial. Journal of Neurology, Neurosurgery & Psychiatry. 1973 Aug 1;36(4):684-90.
	Small sample size of episodic migraine

	66.  Jedynak J, Eross E, Gendolla A, Rettiganti M, Stauffer VL. Shift from high-frequency to low-frequency episodic migraine in patients treated with Galcanezumab: results from two global randomized clinical trials. The Journal of Headache and Pain. 2021 Dec;22(1):1-0.
	No report of Adverse Events

	67.  Grotemeyer KH, Schlake HP, Husstedt IW. Etilefrine Pivalate vs. Dihydroergotamin and Flunarizine in Prophylactic Treatment of Migraine in Patients with Low Blood Pressure—A Randomized Double-Blind-Study. Cephalalgia. 1989 Oct;9(10_suppl):433-4.
	Small sample size of episodic migraine

	68.  Welch KM. 11: Naproxen Sodium in the Treatment of Migraine. Cephalalgia. 1986 Apr;6(4_suppl):85-92.
	Small sample size of episodic migraine

	69.  Kuruppu DK, Tobin J, Dong Y, Aurora SK, Yunes-Medina L, Green AL. Efficacy of Galcanezumab in patients with migraine who did not benefit from commonly prescribed preventive treatments. BMC neurology. 2021 Dec;21(1):1-9.
	No report of Adverse Events

	70.  Lai KL, Niddam DM, Fuh JL, Chen SP, Wang YF, Chen WT, Wu JC, Wang SJ. Flunarizine versus topiramate for chronic migraine prophylaxis: a randomized trial. Acta Neurologica Scandinavica. 2017 Apr;135(4):476-83.
	Small sample size of chronic migraine

	71.  Landy S, McGinnis J, Curlin D, Laizure SC. Selective serotonin reuptake inhibitors for migraine prophylaxis. Headache: The Journal of Head and Face Pain. 1999 Jan;39(1):28-32.
	Small sample size of episodic migraine

	72.  Lepcha A, Amalanathan S, Augustine AM, Tyagi AK, Balraj A. Flunarizine in the prophylaxis of migrainous vertigo: a randomized controlled trial. European Archives of Oto-Rhino-Laryngology. 2014 Nov;271(11):2931-6.
	Vertigo migraine

	73.  Lipton RB, Cohen JM, Galic M, Seminerio MJ, Yeung PP, Aycardi E, Bigal ME, Bibeau K, Buse DC. Effects of Fremanezumab in patients with chronic migraine and comorbid depression: subgroup analysis of the randomized HALO CM study. Headache: The Journal of Head and Face Pain. 2021 Apr;61(4):662-72.
	Content of this paper is out of scope

	74.  Loeb LM, Amorim RP, Mazzacoratti MD, Scorza FA, Peres MF. Botulinum toxin A (BT-A) versus low-level laser therapy (LLLT) in chronic migraine treatment: a comparison. Arquivos de neuro-psiquiatria. 2018;76:663-7.
	Small sample size of chronic migraine. Low level laser therapy not a UK treatment for migraine

	75.  Louis P, Spierings EL. Comparison of flunarizine (Sibelium®) and pizotifen (Sandomigran®) in migraine treatment: A double‐blind study. Cephalalgia. 1982 Dec 1;2(4):197-203.
	Small sample size of episodic migraine

	76.  Luo N, Di W, Zhang A, Wang Y, Ding M, Qi W, Zhu Y, Massing MW, Fang Y. A randomized, one-year clinical trial comparing the efficacy of topiramate, flunarizine, and a combination of flunarizine and topiramate in migraine prophylaxis. Pain Medicine. 2012 Jan 1;13(1):80-6.
	Small sample size of chronic migraine

	77.  Siniatchkin M, Andrasik F, Kropp P, Niederberger U, Strenge H, Averkina N, Lindner V, Stephani U, Gerber WD. Central mechanisms of controlled-release metoprolol in migraine: a double-blind, placebo-controlled study. Cephalalgia. 2007 Sep;27(9):1024-32.
	Small sample size of episodic migraine

	78. Bigal ME, Dodick DW, Rapoport AM, Silberstein SD, Ma Y, Yang R, Loupe PS, Burstein R, Newman LC, Lipton RB. Safety, tolerability, and efficacy of TEV-48125 for preventive treatment of high-frequency episodic migraine: a multicentre, randomised, double-blind, placebo-controlled, phase 2b study. The Lancet Neurology. 2015 Nov 1;14(11):1081-90.
	Small sample size of episodic migraine

	79.  Simmonds MK, Rashiq S, Sobolev IA, Dick BD, Gray DP, Stewart BJ, Jamieson-Lega KI. The effect of single-dose propofol injection on pain and quality of life in chronic daily headache: a randomized, double-blind, controlled trial. Anesthesia & Analgesia. 2009 Dec 1;109(6):1972-80.
	Small sample size of chronic daily headache

	80.  Mathew NT, Frishberg BM, Gawel M, Dimitrova R, Gibson J, Turkel C, Botox CDH Study Group. Botulinum toxin type A (BOTOX®) for the prophylactic treatment of chronic daily headache: A randomized, double‐blind, placebo‐controlled trial. Headache: The Journal of Head and Face Pain. 2005 Apr;45(4):293-307.
	Chronic daily headache

	81.  Mathew NT, Jaffri SF. A double‐blind comparison of Onabotulinumtoxina (BOTOX®) and Topiramate (TOPAMAX®) for the prophylactic treatment of chronic migraine: A pilot study. Headache: The Journal of Head and Face Pain. 2009 Nov;49(10):1466-78.
	Small sample size of chronic migraine

	82.  Mazdeh M, Mahmudian R, Vafaei SY, Taheri M, Ghafouri-Fard S. Effect of propranolol with and without rosuvastatin on migraine attacks: a triple blind randomized clinical trial. Future Neurology. 2020 May;15(2):FNL44.
	Small sample size of episodic or chronic migraine

	83.  Homam M, Farajpour A, Khadem S, Mostafavian Z. The experiential comparison of levetiracetam efficacy in migraine headache with sodium valproate. Caspian Journal of Neurological Sciences. 2016 Jun 10;2(2):42-9.
	Small sample size of episodic migraine

	84.  Millan‐Guerrero RO, Isais‐Millan R, Barreto‐Vizcaino S, Rivera‐Castano L, Garcia‐Solorzano A, López‐Blanca C, Membrila‐Maldonado M, Muñoz‐Solis R. Subcutaneous histamine versus sodium valproate in migraine prophylaxis: A randomized, controlled, double‐blind study. European journal of neurology. 2007 Oct;14(10):1079-84.
	Small sample size of episodic migraine

	85. Millán‐Guerrero RO, Isais‐Millán S, Barreto‐Vizcaíno S, Rivera‐Castaño L, Rios‐Madariaga C. Subcutaneous histamine versus botulinum toxin type A in migraine prophylaxis: a randomized, double‐blind study. European journal of neurology. 2009 Jan;16(1):88-94.
	Small sample size of episodic migraine

	86. Mogollón J, Serrano A, Padrón de Freitez A, Uzcátegui E, Baptista T. Olanzapine as an add-on treatment in migraine status: A randomized double-blind, placebo-controlled, pilot study. The European Journal of Psychiatry. 2012 Dec;26(4):260-5.
	Acute Migraine

	87. Hasan MK, Khan I, Salam T, Sharmin M. The Sociodemographic Characteristics of Migraine Patients in Bangladesh. Int J Med Res Prof. 2019:59-62.
	Small sample size of episodic migraine

	88.  Choudhary MU, Nawaz J, Saddique MU, Zameer A. Comparison between topiramate and sodium valproate efficacy in the treatment of migraine. Pak J Med Health Sci. 2017 Jul 1;11(3):1005-7.
	Small sample size of episodic migraine

	89. Naderinabi B, Saberi A, Hashemi M, Haghighi M, Biazar G, Gharehdaghi FA, Sedighinejad A, Chavoshi T. Acupuncture and botulinum toxin A injection in the treatment of chronic migraine: a randomized controlled study. Caspian Journal of Internal Medicine. 2017;8(3):196.
	Small sample size of chronic migraine. Acupuncture is not medical treatment on NHS.
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ICHD-3 
	

12DB
	Placebo
	-
	-
	-
	558
	87
	41.6
	26.5
	19.6
	21.5
	38.4
	55
	44.2

	
	
	
	
	
	Galcanezumab
	120 mg
	SC
	Monthly
	278
	85
	39.7
	26.4
	19.4
	21.2
	39.3
	55.5
	45.3

	
	
	
	
	
	
	240 mg
	SC
	Monthly
	277
	82
	41.1
	26.7
	19.2
	21.4
	38.9
	57.1
	45.7

	Diener 2010
16
[PREEMPT2]
	Dodick 20192, and 20103,
Silberstein 2020 4,
Aurora 2014 5,
Lipton 20166
	56 sites in North America
	ICHD-3 
	24DB
	Placebo
	-
	-
	-
	358
	84.6
	40.9
	27.1
	18.7
	19.7
	38.8*
	56.1*
	43.3*

	
	
	
	
	
	OnabotulinumtoxinA
	155U+40 U
	IM at 39 sites
	Every 12 week
	347
	86.2
	41
	26.7
	19.2
	19.9
	39*
	56.7*
	43.3*

	Dodick 2019 17
	-
	92 clinics/sites in USA, Australia, New Zealand, and republic of Georgia.

	ICHD-3 
	12DB
	Placebo
	-
	-
	-
	121
	90
	37.2
	27.6
	16.4
	21.1
	-
	-
	-

	
	
	
	
	
	Eptinezumab
	300 mg
	IV
	Single dose
	121
	81
	37.2
	27.3
	16.5
	21.1
	-
	-
	-

	
	
	
	
	
	
	100 mg
	IV
	Single dose
	122
	85
	36.7
	27.9
	16.9
	21.7
	-
	-
	-

	
	
	
	
	
	
	30 mg
	IV
	Single dose
	122
	91
	35.7
	27.1
	16.2
	21
	-
	-
	-

	
	
	
	
	
	
	10 mg


	IV
	Single dose
	130
	87
	36.4
	27.4
	16.4
	21
	-
	-
	-

	Ferrari 2019 18
[FOCUS]
	Spierings 202119
Ferrari 202220
Maassen Van Den Brink 202221
	104 sites in Europe and the USA
	ICHD-3 
	12DB
	Placebo
	-
	-
	-
	279
	84
	46.8
	25.3
	-
	-
	-
	-
	-

	
	
	
	
	
	Fremanezumab
	675 mg
	SC
	Single dose
	276
	83
	45.8
	25.1
	-
	-
	-
	-
	-

	
	
	
	
	
	
	675+225+225 mg
	SC
	Monthly
	283
	84
	45.9
	25.3
	-
	-
	-
	-
	-

	Lipton 2020 22
[PROMISE2]
	Diener 202123,
Silberstein 202024
Buse 202225
Cowan 202226
Marmura 202227
Lipton 202228
Apelian 202229
Ashina 202230
Vincent 202231
Vincent 202232
McAllister 202233
Ashina 202234
Starling 202335
	128
sites in 13 countries across the USA and Europe
	ICHD-3 
	24DB
	Placebo
	-
	-
	-
	366
	88.8
	39.6
	27
	16.2
	20.6
	-
	-
	-

	
	
	
	
	
	Eptinezumab
	300 mg
	IV
	Single dose
	350
	89.7
	41
	26.2
	16.1
	20.6
	-
	-
	-

	
	
	
	
	
	
	100 mg
	IV
	Single dose
	356
	86.2
	41
	26.4
	16.1
	20.4
	-
	-
	-

	Rothrock 2019 36
[FORWARD]
	Blumenfeld 202037
	USA
	ICHD-3 
	24OL
	OnabotulinumtoxinA
	155U

	IM at 31 sites
	Every 12 week
	140
	84
	40.2
	28.9
	-
	22.1
	-
	-
	-

	
	
	
	
	
	Topiramate
	100 mg
	Oral
	Twice daily
	142
	86
	39.4
	28.8
	-
	21.9
	-
	-
	-

	Sakai 2021 38
	Takeshima 202239
Saigoh 202340
	[bookmark: _Hlk132322039]67 institutions in Japan and Korea
	ICHD-3 
	12DB
	Placebo
	-
	-
	-
	191
	85.3
	42.1
	22.8
	15.4
	21.2
	-
	-
	-

	
	
	
	
	
	Fremanezumab
	675 mg
	SC
	Single dose
	191
	86.4
	43.5
	22.4
	15.2
	21.1
	-
	-
	-

	
	
	
	
	
	
	675+225+225 mg
	SC
	Monthly
	189
	86.2
	42.7
	23.4
	16.4
	21.6
	-
	-
	-

	Silberstein 2007 41

	Silberstein 200942,
Dodick 200743

	46 clinics/sites in USA
	ICHD-2
	16DB
	Placebo
	-
	-
	-
	153
	86.9
	38.6
	28
	15.1
	20.8
	42.4
	62.4
	40.6

	
	
	
	
	
	Topiramate
	100 mg
	Oral
	Twice daily
	153
	83.7
	37.8
	29.1
	15.2
	20.4
	43.7
	63.5
	43.7

	Silberstein
2017 44
[HALO]
	Winner 201945,
Lipton 202046,
Silberstein 202047,
Blumenfeld 202148
	132 sites in nine countries across the USA and Europe
	ICHD-3 
	12DB
	Placebo
	-
	-
	-
	375
	88
	41.4
	26.5
	20.3
	16.4
	-
	-
	-

	
	
	
	
	
	Fremanezumab
	675 mg
	SC
	Single dose
	376
	88
	42
	26.6
	20.4
	16.2
	-
	-
	-

	
	
	
	
	
	
	675+225+225 mg
	SC
	Monthly
	379
	87
	40.6
	26.5
	20.3
	16
	-
	-
	-

	Tepper 2017 49
	Brandes 202050, Messoud Ashina 201851, 
Tapper 201952, 
Lipton 2019 53
Ashina 202234
	69 headache and clinical research centers in Canada, USA and Europe
	ICHD-3 
	12DB
	Placebo
	-
	-
	-
	286
	79
	42.1
	26.3
	18.2
	21.1
	42.8
	60.3
	53

	
	
	
	
	
	Erenumab
	70 mg
	SC
	Monthly
	191
	87
	41.4
	26
	17.9
	20.5
	44.7
	61.9
	53.6

	
	
	
	
	
	
	140 mg
	SC
	Monthly
	190
	84
	42.9
	26
	17.8
	20.7
	45.6
	62.9
	56.7

	Yu 2022 54
[DRAGON]
	-
	64 sites in 9 Asian countries 
	ICHD-3
	12DB
	Placebo
	-
	-
	-
	278
	85.3
	41.9
	23.1
	19.3
	22.1
	-
	-
	-

	
	
	
	
	
	Erenumab
	70 MG
	SC
	Monthly
	279
	77.8
	41.4
	23.3
	19.1
	21.7
	-
	-
	-


*The baseline values were not reported separately for PREEMPT1 and PREEMPT2
Abbreviations: BMI: Body Mass Index; DB: Double Blind; ICHD-2: International Classification of Headache Disorders version 2; ICHD-3: The International Classification of Headache Disorders, 3rd edition; IM: Intramuscular; ITT: Intention-to-Treat; IV, Intravenous; MHD: Monthly Headache Days; MMD: Monthly Migraine Days; MSQ-EF: Migraine Specific Quality of Life - Emotional Function; MSQ-PR: Migraine Specific Quality of Life - Preventative Role; MSQ-RR: Migraine Specific Quality of Life - Restrictive Role; OL: Open label; PREEMPT: Participants in The Phase III REsearch Evaluating Migraine Prophylaxis Therapy; SC, Subcutaneous.

Appendix 4: Baseline characteristics of the 12 RCTs presented in 55 included studies- part 2
	[bookmark: _Hlk113911426]First author, year/ Country
	Purpose/ Study design and Date
	Sample size justifications
	Key inclusion criteria
	Key exclusion criteria
	Conclusion

	Author, year: 
Aurora, 20101

Country:
56 North American sites
	Purpose:
to assess efficacy, safety and tolerability of onabotulinumtoxinA (BTA) as headache prophylaxis in adults with chronic migraine.

Study design: 
phase 3 study, with a 24-week, double-blind, parallel-group, placebo-controlled phase followed by a 32-week, open-label phase

Date: 
23 January 2006 to 16 July 2008
	· Planned enrollment: 650 patients.
· Minimum retained sample size for headache episode frequency at week 24: n = 240 per group with SD of 5.5
· 90% power to detect 1.75 between-group difference in mean change from baseline at week 24, using alpha = 0.05
Larger sample size planned for long-term safety evaluations (>150 patients with 5 active treatment cycles) due to the study's long duration (56 weeks per patient)
	· Adult (18 to 65 years) with a history of migraine according ICHD-II 
· Randomized patients provided diary data on >20 of 28 days during baseline. 
· Having >15 headache days with each day consisting of >4 hours of continuous headache and with >50% of days being migraine or probable migraine days and >4 distinct headache episodes, each lasting >4 hours. 
· 
	· Previous use of botulinum toxin of any serotype or immunization to any botulinum toxin serotype
· Any medical condition that puts the patient at increased risk with exposure to BTA
· Diagnosis of complicated migraine, chronic tension-type headache, hypnic headache, hemicrania continua, new daily persistent headache
· Use of prophylactic headache medication within 28 days prior to week -4
· Unremitting headache lasting continuously throughout the 4-week baseline period
· Known or suspected Temporomandibular Disorders (TMD)
· Diagnosis of fibromyalgia
· Beck depression inventory score >24 at week-4
· Psychiatric problems that may have interfered with study participation
	There was no between-group difference for the primary endpoint, headache episodes. However, significant reductions from baseline were observed for BTA for headache and migraine days, cumulative hours of headache-on-headache days and frequency of moderate/severe headache days, which in turn reduced the burden of illness in adults with disabling chronic migraine.

	Author, year: 
Detke, 20187

Country:
Argentina, Canada, Czech Republic, Germany, Israel, Italy, Mexico, the Netherlands, Spain, Taiwan, the United Kingdom, and the United States



	Purpose:
To evaluate the efficacy and safety of Galcanezumab, a humanized monoclonal antibody that selectively binds to calcitonin gene-related peptide, in the preventive treatment of chronic migraine.

Study design: 
phase 3, randomized, double-blind, placebo-controlled study

Date: 
January 2016 to March 2017

	• Target sample size: 1,140

 • Assumed a 15% discontinuation rate

 • Assumed an effect size of 0.30 in the last month of the 3-month treatment phase

 • Aimed to provide approximately 95% power for at least 1 Galcanezumab group to separate from placebo
 
• Used a 1-sided 0.025 significance level.
	· Adult18 to 65 years with CM as defined by ICHD-3 beta with at least 15 headache days
·  Migraine onset before 50 years of age. 
· Patients could take acute headache medication as needed throughout the trial but could take opioid- or barbiturate containing medications no more than 3 days per month, could not take oral corticosteroids, and could receive no more than 1 steroid injection during the study and only if in an emergency setting. 
· Patients had to wash out all migraine preventive medications except topiramate or propranolol
· Patients also needed at least 1 headache-free day per month within 3 months before screening period. 
	· Are currently enrolled in or have participated within the last 30 days or within 5 half-lives (whichever is longer) in a clinical trial involving an investigational product.
· Current use or prior exposure to galcanezumab or another calcitonin gene-related peptide (CGRP) antibody.
· Known hypersensitivity to multiple drugs, monoclonal antibodies or other therapeutic proteins, or to galcanezumab.
· History of persistent daily headache, cluster headache or migraine subtypes including hemiplegic (sporadic or familial) migraine, ophthalmoplegic migraine, and migraine with brainstem aura (basilar-type migraine) defined by IHS ICHD-3 beta
	Both doses of Galcanezumab were superior to placebo in reducing the number of monthly MHDs. Galcanezumab appears efficacious, safe, and well tolerated for the preventive treatment of chronic migraine.

	Author, year: 
Diener, 2010
16

Country:
At 66 global sites North America and 16 European
	Purpose:
to evaluate the efficacy and safety of onabotulinumtoxinA (BTA) for prophylaxis of headaches in adults with chronic migraine

Study design: 
a phase 3 study, with a 24-week, double-blind, placebo-controlled phase, followed by a 32-week, open-label phase.

Date: 
7 February 2006 to 11 August 2008 

	• Planned enrolment: 650 patients

• For headache day frequency, a minimum sample size of n=325 per group, SD of 6.7

• Provided >90% power to detect >1.75 between-group difference in mean change from baseline using a two-sided a=0.05 at week 24
	· Men or women aged 18–65 years with a history of migraine meeting the diagnostic criteria listed in ICHD-II section 1, migraine—with the exception of ‘‘complicated migraine’’ (i.e., hemiplegic migraine, basilar-type migraine, ophthalmoplegic migraine, migrainous infarction)—and with headache occurring on >15 days/four weeks were eligible.
	· With any medical condition that might put them at increased risk if exposed to onabotulinumtoxinA (e.g., myasthenia gravis, Eaton Lambert syndrome, amyotrophic lateral sclerosis, any other significant disease that could interfere with neuromuscular function). 
· Diagnosis of other primary or secondary headache disorder, use of any headache prophylactic medication within 28 days of day 1 of baseline, 
· Beck Depression Inventory score of >24 at day 1 of baseline, temporomandibular disorder, fibromyalgia, psychiatric disorders that could interfere with study participation, or previous exposure at any time to any botulinum toxin serotype.
·  Prior to administration of study treatment, women of childbearing potential were required to have a negative urine pregnancy test and have been using a reliable means of Contraception
	The results of PREEMPT 2 demonstrate that onabotulinumtoxinA is effective for prophylaxis of headache in adults with chronic migraine. Repeated onabotulinumtoxinA treatments were safe and well tolerated

	Author, year: Dodick, 2019 17

Country:
82 in the United States, four in Australia, and three each in New Zealand and the Republic of Georgia
	Purpose:
To determine the safety, tolerability, and effectiveness of four dose levels of Eptinezumab and to inform the phase 3 development program.

Study design: 
phase 2b, parallel-group, double-blind, randomized, placebo-controlled, dose-ranging clinical trial.

Date: 
December 2014 to December 2016

	• 10% 2-sided alpha level used for each pairwise test

 • 120 patients per group provided at least 90% power for each test individually 

• Assumes difference in 75% responder rates > 19% 


• Achieved 90% power for a pairwise comparison with 10% alpha, 120 patients per group


• Placebo rate of 25%, ALD403 rate of 43%.
	· Adult 18–55 years with CM according ICHD-3b
· Established at age >=35 years and history of CM of >=1 year.
· >=15 headache days, of which>=8 were assessed as migraine days during baseline priod. 
· Use of hormonal therapy and preventive medications for headache except botulinum toxin, was allowed if the dosing has been stable for >3 months before screening, and was maintained at the same dosing level throughout the trial 
· The use of barbiturates or opioids for the acute treatment of CM was allowed if the dosing had been stable for 3 months before screening, and dosing did not exceed 4 days/month. 
· Patients with CM who were diagnosed with medication overuse headache 
	· Confounding pain syndromes (e.g. fibromyalgia, chronic low back pain, complex regional pain syndrome) or any pain syndrome that requires regular analgesia
· Psychiatric conditions that are uncontrolled and untreated, including conditions that are not controlled for a minimum of 6 months prior to screening.
· History or diagnosis of complicated migraine (ICHD-III beta version, 2013), chronic tension-type headache, hypnic headache, cluster headache, hemicrania continua, new daily persistent headache, migraine with brainstem aura, sporadic and familial hemiplegic migraine
· Unable to differentiate migraine from other headaches
· Subject has received botulinum toxin for migraine or for any other medical/cosmetic reasons requiring injections in the head, face, or neck within 4 months prior to screening.
· Have any clinically significant concurrent medical condition
	The results of this trial demonstrate that Eptinezumab appears effective and well-tolerated for the preventive treatment of chronic migraine and justifies the conduct of pivotal phase 3 trials for migraine prevention.

	Author, year: 
Ferrari, 2019 18

Country:
Belgium, the
Czech Republic, Denmark, Finland, France, Germany, Italy, the Netherlands, Poland, Spain, Sweden, Switzerland,
the UK, and the USA.
	Purpose:
To investigate the efficacy and tolerability of monthly and quarterly fremanezumab compared with placebo in patients with difficult-to-treat episodic or chronic migraine, who had documented failure to two to four pharmacological classes of migraine preventive
medications.

Study design: 
Phase 3 FOCUS trial, randomised, double-blind, placebo-controlled, parallel-group 
	• Sample size of 705 participants (235 per treatment group) needed for 90% power to detect a difference of 1.8 in migraine days (assuming common SD of 6 days) at an alpha level of 0.05.



• Planned for 268 participants per treatment group for randomization, assuming a 12% discontinuation rate.
	· Adult(18–70 years), had 
a diagnosis of migraine with onset at or before age 50 years.
· Chronic migraine history at least  12 months before screening.
· > 15 headache days per month, with at least 8 migraine days 
· Participants with and without overuse of acute headache medication
· With failure to two to four classes of migraine preventive medications in the past 10 years. 
	·  At the time of screening visit, participant is receiving any preventive migraine medications, regardless of the medical indication for more than 5 days and expects to continue with these medications.
· Participant has received onabotulinumtoxinA for migraine or for any medical or cosmetic reasons requiring injections in the head, face, or neck during the 3 months before screening visit.
· The participant has used an intervention/device (for example; scheduled nerve blocks and transcranial magnetic stimulation) for migraine during the 2 months prior to screening.
· The participant uses triptans/ergots as preventive therapies for migraine.
· Participant uses non-steroidal anti-inflammatory drugs (NSAIDs) as preventive therapy for migraine on nearly daily basis for other indications. Note: Low dose aspirin (for example; 81 mg) used for cardiovascular disease prevention is allowed.
	Fremanezumab was effective and well tolerated in patients with difficult-to-treat migraine who had previously not responded to up to four classes of migraine preventive medications.

	Author, year: 
Lipton, 202022

Country:
13 countries (United States, Spain, Ukraine, Russian
Federation, United Kingdom, Republic of Georgia, Hungary,
Italy, Slovakia, Germany, Czech Republic, Denmark, and
Belgium)
	Purpose:
To evaluate the efficacy and safety of Eptinezumab, a humanized anti–calcitonin gene-related peptide monoclonal antibody, in the preventive treatment of chronic migraine (CM).

Study design: 
phase 3, double-blind, randomized, placebo-controlled, parallel-group

Date: 
30 November 2016, to 20 April  2018.
	• Planned sample: 350 patients per group with at least 90% power 



• Assumed treatment effect was ≥1 day and the common standard deviation (SD) was ≤4 days.
	· Adults (18 to 65 years) of age (inclusive) with a diagnosis of migraine at or before 50 years of age if they had a history of CM for ≥12 months before screening, completed the headache electronic diary (eDiary) on ≥24 of the 28 days and experienced ≥15 to ≤26 headache days and ≥8 migraine days during the 28-day screening period.
· Migraine preventive medication use had to be stable for ≥3 months before screening. Hormonal therapy was also permitted if it was stable and ongoing ≥3 months before screening.
· Patients using barbiturates or prescription opioids ≤4 d/mo were eligible for participation if use was stable for ≥2 months before screening.
·  Patients with CM and medication-overuse headache with the exception of the overuse of barbiturates or opioids 
	· Patients using opioids or barbiturates ≥5 d/mo
· With a confounding pain disorder or clinically significant pain syndromes; uncontrolled or untreated psychiatric conditions; acute or active temporomandibular disorders; history or diagnosis of a headache or migraine disorders that did not meet the ICHD-3 criteria
· present or previous malignancies, any active, progressive, or unstable cardiovascular, neurologic, or autoimmune disorder; newly diagnosed or uncontrolled hypertension.
· Women who were pregnant, breastfeeding, or planning to become pregnant during the study
· positive for HIV, hepatitis B surface antigen, or hepatitis C
· A concurrent medical condition or laboratory abnormality during the screening period or before dosing on day 0; 
· body mass index ≥39 kg/m2 
·  or recent or planned surgery requiring general anesthesia within 8 weeks before screening or during the duration of the study
·  botulinum toxin (any type) for migraine or for any other medical cosmetic reasons requiring injections within 4 months before screening or during the screening period
· any monoclonal antibody treatment within 6 months of screening; or Eptinezumab or any monoclonal antibody targeting the CGRP pathway.
	In patients with CM, Eptinezumab 100 and 300 mg was associated with a significant reduction in MMDs from the day after IV administration through week 12, was well tolerated, and demonstrated an acceptable safety profile.

	Author, year: Rothrock, 2019 36

Country:
United State

	Purpose:
To  compare  effectiveness  of  onabotulinumtoxinA  and  topiramate  for  chronic  migraine  (CM)  prevention.

Study design: 
multicenter, randomized, parallel-group, post-authorization, open-label prospective study (ethodology. After 12 weeks, patients initially randomized to topiramate could cross over to onabotulinumtoxinA treatment

Date: 
August 2014 to  September  2017
	• Sample size of approximately 400 patients is needed for 90% power to detect a treatment difference of 16% (200 patients per group)

• 280 patients provide 80% power

• Enrollment target not met despite a 6-month extension to 24 months

• 80% power deemed sufficient
	· Adult (18-65) had to record ≥20 diary days during 28 days baseline screening 
· reported ≥15 headache days.
· Patients taking other preventive treatments were eligible for enrollment if the dose had been stable and well tolerated for ≥12 weeks before screening and the patient was willing to maintain a stable dose.
· Patients were permitted to take prescription or over the-counter acute headache pain medication, recording use in their daily diary
	· Taking opioid-containing products for acute headache treatment more than 8 days during a 28-day period
· Previous treatment with botulinum toxin of any serotype for any reason
· Previous treatment with topiramate
· On a ketogenic diet (high in fat, low in carbohydrates)
· History of acute myopia or increased intraocular pressure
· Diagnosis of myasthenia gravis, Eaton-Lambert syndrome, amyotrophic lateral sclerosis or any other significant disease that might interfere with neuromuscular function
· Acupuncture, transcutaneous electrical stimulation (TENS), cranial traction, dental splints for headache, or injection of anesthetics/steroids in the 4 weeks prior to screening.
	Although in those few patients who were randomized to the oral medication and completed the treatment phase, topiramate was at least as efficacious as Onabotulinumtoxin A. 
The high discontinuation rate associated with topiramate (the majority (51%) of patients discontinued treatment because of AEs) appears to diminish its clinical value significantly. Compared to only 4% of BTA group.
Results also demonstrate that BTA is a safe and often effective alternative for patients with CM who discontinue treatment with topiramate.

	Author, year: 
Sakai F, 202138

Country:
Japan and Korea

	Purpose:
To determine the efficacy and safety of fremanezumab administration in Japanese and Korean patients with chronic migraine (CM).

Study design: multicenter,  randomized,  double-blind,  placebo-controlled, parallel-group

Date: 
November 2017 and November 2019
	· The difference in mean change from baseline in the monthly average number of headache days of at least moderate severity between fremanezumab monthly and placebo group was 1.7 days

 
To detect with at least 80% power
	· Patient with migraine onset at ≤50 years of age
· Headache occurring on ≥15 days and fulfilling any of the following on ≥8 days: (ICHD-3 beta diagnostic criteria C and D for 1.1 Migraine without aura, criteria B and C for 1.2 Migraine with aura, Probable migraine.
· Not using preventive migraine medications for migraine or other medical conditions or using no more than 1 preventive migraine medication for migraine or other medical conditions if the dose and regimen have been stable for at least 2 months prior to giving informed consent.
	· The lack of efficacy of at least two of four clusters of preventive medications despite an ade-quate treatment,
· Unremitting headaches with duration more than 80% of waking hours and with less than 4 days without headache per month,
· Clinically significant major organ disease
· Patient has received onabotulinumtoxin A for migraine or for any medical or cosmetic reason requiring injection in the head, face, or neck during the 4 months prior to giving informed consent.
· Patient is using medications containing opioids  or barbiturates on more than 4 days per month for the treatment of migraine or for any other reason.
· Patient has used an intervention or device for migraine during the 2 months prior to giving informed consent.
	Fremanezumab effectively prevents CM in Japanese and Korean patients and was well tolerated. No safety signal was detected.

	[bookmark: _Hlk113886064]Author, year: Silberstein SD,200741

Country:
USA

	Purpose:
To evaluate the efficacy and safety of topiramate (100 mg/day) compared with placebo for the treatment of chronic migraine

Study design: randomized, double-blind, placebo-controlled,  parallel-group,  multicenter  trial

Date: 
September 2003 to March 2005
	Nothing mentioned
	· Adult subjects with at least 15headache days per 28 days with head pain for at least30 minutes, On at least half of these days, subjects have experienced migraine with or with-out aura or migrainous headache
· At least 11 score of Migraine Disability Assessment (MIDAS) at visit 1



	· Previously failed more than 2 adequate trials of migraine preventive medications 
· Previously  failed  an  adequate  trial  of  topira-mate therapy due to lack of efficacy or adverseevents
· History of cluster headache or basilar, ophthal-moplegic, or hemiplegic migraines
· Migraine onset after age 50
· Overuse of acute migraine medication 
· History of hepatic disorder or nephrolithiasis
· Progressive neurologic disorder other than mi-graine
· Pregnant or nursing
	Topiramate resulted in statistically significant improvements compared with placebo in mean monthly migraine/migraineurs and migraine headache days. Topiramate is safe and generally well tolerated.

	Author, year: Silberstein SD, 2017
44

Country:
132 sites in nine countries
	Purpose:
To compared two Fremanezumab dose regimens with placebo for the prevention of chronic migraine.

Study design: 
Randomized, double-blind, placebo-controlled, parallel-group trial

Date: 
March 2016 through January 2017
	• Sample size planned: 1020 participants. 

· 90% power to detect a mean (±SD) difference of 1.7±6.3 in the average number of headache days per month between the Fremanezumab-monthly group and the placebo group. 

• Using a two-sided alpha level of 0.05.

· Assuming discontinuation rate of 15%
	· Adult (18 to 70 years), a history of migraine according to ICHD-3 beta for at least 12 months.
·  ≥15 headache days with ≥8 migraine days.
· The protocol allowed inclusion of up to 30% of patients using a stable dose of one migraine-preventive medication (hereafter referred to as preventive medication) for at least 2 months before the beginning of the preintervention period to continue these medications 
	· The use of BTA during the 4 months before screening
· The use of interventions or devices for migraine, such as nerve blocks and transcranial magnetic stimulation, during the 2 months before screening
· The use of opioid or barbiturate medications on more than 4 days during the pre-intervention period
· and a lack of efficacy, after an adequate therapeutic trial, of at least two of four clusters of preventive medications
	Fremanezumab as a preventive treatment for chronic migraine resulted in a lower frequency of headache than placebo in this 12-week trial. Injection-site reactions to the drug were common

	Author, year: Tepper, 201749

Country:
North America (Canada and the USA) and Europe
(Czech Republic, Denmark, Finland, Germany, Norway,
Poland, Sweden, and the UK
	Purpose:
To assess the safety and
efficacy of erenumab 70 mg and 140 mg in patients with
chronic migraine.

Study design: 
phase 2, randomised, double-blind, placebo-controlled, multicentre

Date:
April 3, 2014, to Dec 4, 201
	• Planned sample size: 279 for placebo and 186 for erenumab 70 mg with a treatment effect of -1.9 days and SD of 6.1

•Provided  85% power using a two-sample t-test with a two-sided significance level of 0.04


• Planned sample size: 279 for placebo and 186 for erenumab 140 mg with a treatment effect of -2.21 days and common SD of 6.1

•  Provided 85% power using a two-sample t-test with a two-sided significance level of 0.01.
	· History of at least 5 attacks of migraine without aura and/or migraine with visual sensory, speech and/or language, retinal or brainstem aura.
· History of ≥ 15 headache days per month of which ≥ 8 headache days were assessed by the subject as migraine day.
· ≥ 4 distinct headache episodes, each lasting ≥ 4 hours OR if shorter, associated with use of a triptan or ergot-derivative on the same calendar day based on the eDiary calculations.
·      Demonstrated at least 80% compliance with the eDiary.
	· History of cluster headache or hemiplegic migraine headache
· Unable to differentiate migraine from other headaches
· Failed > 3 medication categories due to lack of efficacy for prophylactic treatment of migraine.
· Received botulinum toxin in head or neck region within 4 months prior to screening.
· Used a prohibited migraine prophylactic medication, device or procedure within 2 months prior to the start of the baseline phase 
	In patients with chronic migraine, Erenumab 70 mg and 140 mg reduced the number of monthly migraine days with a safety profile similar to placebo, providing evidence that Erenumab could be a potential therapy for migraine prevention. Further research is needed to understand long-term efficacy and safety of Erenumab, and the applicability of this study to real-world settings.

	Author, year: 
Yu 2022 54

Country:
China, India, the Republic of Korea, Malaysia, the Philippines, Singapore, Taiwan, Thailand, and Vietnam

	Purpose:
evaluated the efcacy and safety of erenumab in patients with chronic migraine (CM) from Asia

Study design: 
phase 3, 12-week, randomised, double-blind, placebo-controlled

Date:
August 2019 and August 2021
	· Planned sample size: 550 patients. 
· Key assumptions in calculating the sample size were based on prior results from the erenumab global pivotal CM study.
· A treatment diference in terms of change from baseline in MMD for erenumab 70  mg versus placebo was assumed at−2.0  days. 
· The common SD of the primary variable was estimated at 6.8. 
· Given a 1:1 randomisation ratio between erenumab 70 mg and placebo, it was required to enroll a total of 550 patients (including a 10% drop out rate) to achieve approximately 90% power under a two-sided 0.05 alpha level
	· Adults aged 18–65 years with a history of CM with or without aura for at least 12 months before screening as defned by the International Classifcation of Headache Disorders, 3rd edition (ICHD-3).
· Patients with a history of≥15 headache days/month, of which≥8 headache days met criteria as migraine days during the baseline period, and who had demonstrated at least 80% compliance with the eDiary during the baseline period. 
· Concomitant therapies with possible migraine prophylactic efects taken for indications other than migraine must have been administered at a stable dose within the 3 months prior to the start of the baseline period and throughout the study.
	· Participants older than 50  years at migraine onset.
· History of cluster or hemiplegic migraine headache; CM with continuous pain; unable to diferentiate migraine from other headaches; opioid and/or opioid-containing analgesic (for>4 days per month) or butalbital-containing analgesic (for>2 days per month) for any indication within one month before the start of or during the baseline period; 
· prior migraine preventive treatment failure in>3 medication categories (categories provided in Supplementary Table 2); 
· prior botulinum toxin A treatment in the head/ neck region within 4 months before the start of or during the baseline period, active chronic pain syndromes (such as fbromyalgia and chronic pelvic pain), or other medical conditions.
· Pregnant or nursing (lactating) women, and women of childbearing potential 
	Treatment with erenumab 70  mg demonstrated greater reductions in MMD compared with placebo at all assessment time points, from the frst post-baseline assessment at Week 4 and sustained throughout the study. No new safety signals were observed during the DBTP compared with the previous trials.





[bookmark: _Toc125986384][bookmark: _Hlk126350817]Additional file 2: Appendix 5. Network meta-analysis results
Table 1: Head-to-head comparisons of treatments for mean change in MHD from baseline (MDs, 95% CrI)
	Eptinezumab 300mg
	
	
	
	
	
	
	
	

	-0.36 (-1.47, 0.78)
	 Fremanezumab-M
	 
	
	
	
	
	
	

	-0.62 (-1.38, 0.16)
	0.27 (-0.89, 1.37)
	 Eptinezumab 100mg
	 
	
	
	
	
	

	0.61 (-0.48, 1.65)
	0.25 (-0.82, 1.35)
	-0.01 (-1.06, 1.02)
	OnabotulinumtoxinA
	 
	
	
	
	

	-0.66 (-1.97, 0.67)
	0.30 (-1.02, 1.72)
	-0.04 (-1.31, 1.28)
	-0.05 (-1.41, 1.26)
	Galcanezumab 120mg
	 
	
	
	

	-0.65 (-1.77, 0.49)
	-0.30 (-1.11, 0.50)
	-0.03 (-1.15, 1.10)
	-0.04 (-1.11, 1.06)
	0.01 (-1.33, 1.42)
	Fremanezumab-Q
	 
	
	

	-0.86 (-2.16, 0.46)
	0.51 (-0.88, 1.85)
	-0.24 (-1.52, 1.06)
	-0.25 (-1.56, 1.06)
	0.21 (-0.87, 1.32)
	0.21 (-1.18, 1.58)
	Galcanezumab 240mg
	 
	

	-1.36 (-2.84, 0.06)
	1.01 (-0.53, 2.52)
	-0.74 (-2.20, 0.67)
	-0.75 (-2.18, 0.68)
	0.71 (-0.93, 2.37)
	0.71 (-0.76, 2.22)
	0.50 (-1.12, 2.18)
	 Topiramate 100mg
	

	-2.46 (-3.23, -1.69)
	-2.11 (-2.94, -1.29)
	-1.84 (-2.59, -1.08)
	-1.85 (-2.59, -1.13)
	-1.81 (-2.87, -0.66)
	-1.81 (-2.63, -0.98)
	-1.60 (-2.69, -0.50)
	-1.10 (-2.33, 0.17)
	Placebo



[image: A picture containing text, screenshot, font, number

Description automatically generated]
Figure 1: surface under the cumulative ranking curve (SUCRA) for mean change in MHD from baseline
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Figure 2: Forest plot for mean change in MHD from baseline (MDs, 95% CrI)

Table 2: Comparing fit of NMA and UME models for MHD
	
	Residual deviance (18 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	16.8
	15.1
	31.8

	Unrelated Mean Effects (Inconsistency) Model
	16.7
	16.3
	33


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.
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 Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
Figure 3: Global Consistency Test for mean change in MHD from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model)

Table 3: Head-to-head comparisons of treatments for mean change in MMD from baseline (MDs, 95% CrI)

	Fremanezumab-M
	
	
	
	
	
	
	
	
	
	

	0.17 (-0.99, 1.36)
	Eptinezumab 300mg
	
	
	
	
	
	
	
	
	

	-0.46 (-1.08, 0.18)
	-0.29 (-1.47, 0.93)
	Fremanezumab-Q
	
	
	
	
	
	
	
	

	0.50 (-0.75, 1.71)
	-0.33 (-1.74, 0.15)
	0.04 (-1.20, 1.23)
	Erenumab 140mg
	
	
	
	
	
	
	

	0.66 (-0.61, 1.92)
	-0.48 (-1.97, 0.98)
	0.20 (-1.04, 1.46)
	-0.16 (-1.66, 1.37)
	Galcanezumab 120mg
	
	
	
	
	
	

	0.65 (-0.40, 1.68)
	-0.48 (-1.78, 0.85)
	0.19 (-0.89, 1.28)
	-0.16 (-1.25, 0.89)
	0 (-1.41, 1.38)
	Erenumab 70mg
	
	
	
	
	

	0.68 (-0.45, 1.79)
	-0.51 (-1.49, 0.47)
	0.22 (-0.88, 1.37)
	0.18 (-1.19, 1.53)
	0.02 (-1.40, 1.47)
	0.03 (-1.23, 1.30)
	Eptinezumab 100mg
	
	
	
	

	0.80 (-0.14, 1.75)
	0.63 (-0.57, 1.85)
	0.34 (-0.59, 1.27)
	0.30 (-0.99, 1.60)
	0.14 (-1.21, 1.50)
	0.15 (-0.96, 1.25)
	0.12 (-1.06, 1.28)
	BTA
	
	
	

	0.86 (-0.37, 2.07)
	-0.69 (-2.17, 0.76)
	0.40 (-0.87, 1.64)
	-0.36 (-1.94, 1.13)
	0.20 (-0.83, 1.27)
	-0.20 (-1.62, 1.17)
	-0.18 (-1.61, 1.23)
	-0.06 (-1.37, 1.26)
	Galcanezumab 240mg
	
	

	1.27 (-0.19, 2.76)
	-1.1 (-2.79, 0.52)
	0.82 (-0.64, 2.35)
	0.78 (-0.97, 2.48)
	0.62 (-1.18, 2.39)
	0.62 (-0.91, 2.22)
	-0.06 (-2.22, 1.02)
	-0.47 (-2.02, 1.04)
	0.42 (-1.37, 2.22)
	Topiramate 100mg
	

	-2.77 (-3.36, -2.17)
	-2.60 ( -3.61, -1.59)
	-2.31 (-2.95, -1.67)
	-2.27 (-3.31, -1.24)
	-2.11 (-3.22, -0.95)
	-2.11 (-3.01, -1.26)
	-2.09 (-3.01, -1.17)
	-1.97 (-2.69, -1.26)
	-1.91 (-3.02, -0.85)
	-1.49 (-2.82, -0.15)
	Placebo
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Figure 5: Forest plot for mean change in MMD from baseline (MDs, 95% CrI)

Table 4: Comparing fit of NMA and UME models for MMD
	
	Residual deviance (29 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	34.1
	20.9
	55

	Unrelated Mean Effects (Inconsistency) Model
	34
	20.8
	54.8


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.
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Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
Figure 6: Global Consistency Test for mean change in MMD from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model) 
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	A  - The forest plot shows the mean difference (MDs) and 95% credible interval (CrI) compared with placebo as reference treatment. MDs lower than 0 indicate favoured results for the intervention.
B - Ranking probabilities graph (hatching blue bars) of each treatment and red bars are the SUCRA values for each treatment. The probabilities ranking ranged from 0 to 1. Due to rounding in R software these do not equate to one.
Abbreviations: MSQ-RR, Migraine Specific Quality of Life - Restrictive Role; SUCRA, surface under the cumulative ranking curve.


[bookmark: _Ref116484728][bookmark: _Toc133322724]Figure 7: Summary of the change in MSQ-RR from baseline
[bookmark: _Ref116484403][bookmark: _Toc125986386]Table 5: Head-to-head comparisons of treatments for mean change in MSQ-RR from baseline
	Erenumab 140mg
	
	
	
	
	
	
	
	

	1.02 (-4.32, 6.49)
	Galcanezumab 240mg
	
	
	
	
	
	
	

	1.02 (-4.15, 6.29)
	0.01 (-4.58, 4.60)
	 Fremanezumab-M
	
	
	
	
	
	

	-0.96 (-6.59, 4.94)
	0.06 (-4.79, 4.89)
	0.06(-4.78, 4.75)
	BTA
	
	
	
	
	

	1.41 (-3.01, 5.86)
	-0.39 (-5.47, 4.59)
	-0.39 (-5.42, 4.53)
	0.45 (-5.09, 5.81)
	Erenumab 70mg
	
	
	
	

	1.71 (-3.49, 6.85)
	0.68 (-3.68, 5.07)
	0.69 (-2.38, 3.66)
	0.75 (-4.04, 5.37)
	0.30 (-4.68, 5.26)
	Fremanezumab-Q
	
	
	

	2.33 (-2.82, 7.76)
	1.31 (-2.02, 4.76)
	-1.31 (-5.72, 3.21)
	1.37 (-3.53, 6.16)
	0.92 (-4.06, 5.88)
	-0.62 (-4.95, 3.81)
	Galcanezumab 120mg
	
	

	-2.95 (-10.46, 4.43)
	-1.93 (-8.71, 5.06)
	-1.93 (-8.75,4.92)
	1.99 (-5.23, 9.11)
	-1.54 (-9.02, 5.87)
	-1.24 (-7.91, 5.52)
	-0.62 (-7.51, 6.17)
	 Topiramate 100mg
	

	7.28 (3.05, 11.65)
	6.26(2.96, 9.49)
	6.27 (3.09, 9.28)
	6.32 (2.51, 9.95)
	5.87 (2.03, 9.87)
	5.58 (2.68, 8.54)
	4.95(1.91, 8.08)
	4.33 (-1.88, 10.50)
	Placebo


Mean differences more than 0 favour the column-defining treatment; Credible Intervals not including 0 are highlighted in bold. Abbreviations: Fremanezumab-M, Fremanezumab  monthly; Fremanezumab-Q,  Fremanezumab quarterly
[bookmark: _Ref130539263][bookmark: _Toc129946386][bookmark: _Toc133322643]Table 6: The model fit result for mean change in MSQ-RR from baseline
	
	Residual deviance (13 data points)
	pD*
	DIC**

	Fixed model
	12.9
	12.9
	25.8

	Random model
	13.1
	13.1
	26.3


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 
[bookmark: _Ref130543290][bookmark: _Toc129946389][bookmark: _Toc133322646]Table 7: Comparing fit of NMA and UME models for MSQ-RR
	
	Residual deviance (13 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	12.9
	12.9
	25.8

	Unrelated Mean Effects (Inconsistency) Model
	13
	13
	26


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity. **DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.
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Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
[bookmark: _Ref130541604][bookmark: _Toc129946466][bookmark: _Toc133322746]Figure 8: Global Consistency Test for mean change in MSQ-RR from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model)
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	A  - The forest plot shows the mean difference (MDs) and 95% credible interval (CrI) compared with placebo as reference treatment. MDs lower than 0 indicate favoured results for the intervention.
B - Ranking probabilities graph (hatching blue bars) of each treatment and red bars are the SUCRA values for each treatment. The probabilities ranking ranged from 0 to 1. Due to rounding in R software these do not equate to one.
Abbreviations: MSQ-PR, Migraine Specific Quality of Life - Preventative Role; SUCRA, surface under the cumulative ranking curve.


[bookmark: _Ref116491086][bookmark: _Toc133322725]Figure 9: Summary of the change in MSQ-PR from baseline

[bookmark: _Ref133320431][bookmark: _Toc133322615]Table 8: Head-to-head comparisons of treatments for mean change in MSQ-PR from baseline
	Galcanezumab 120mg
	
	
	
	
	
	
	
	

	-1.95 (-6.41, 2.37)
	BTA
	
	
	
	
	
	
	

	-1.89 (-5.15, 1.44)
	-0.07 (-4.56, 4.41)
	Galcanezumab 240mg
	
	
	
	
	
	

	-2.04 (-6.59, 2.51)
	0.09 (-4.32, 4.60)
	-0.15 (-4.26, 4.30)
	Erenumab 140mg
	
	
	
	
	

	2.68 (-1.42, 6.73)
	0.73 (-3.30, 4.55)
	0.79 (-3.28, 4.87)
	0.64 (-3.44, 4.63)
	Fremanezumab-Q
	
	
	
	

	-2.88 (-7.34, 1.49)
	0.93 (-3.51, 5.37)
	-0.99 (-5.57, 3.64)
	0.84 (-2.69, 4.29)
	-0.20 (-4.47, 3.81)
	Erenumab 70mg
	
	
	

	-3.19 (-10.04, 3.51)
	1.24 (-5.50, 8.32)
	-1.30 (-8.06, 5.64)
	-1.15 (-8.18, 5.69)
	-0.51 (-7.05, 6.02)
	-0.31 (-7.11, 6.38)
	Topiramate 100mg
	
	

	3.08 (-1.06, 7.14)
	1.12 (-2.71, 5.08)
	1.19 (-2.87, 5.17)
	1.03 (-3.08, 5.21)
	-0.39 (-2.81, 1.96)
	0.20 (-3.88, 4.30)
	-0.11 (-6.76, 6.27)
	Fremanezumab-M
	

	6.97 (3.79, 10.24)
	5.01 (1.99, 8.01)
	5.08 (1.84, 8.35)
	4.93 (1.70, 8.20)
	4.29 (1.90, 6.81)
	4.09 (0.76, 7.31)
	3.78 (-2.37, 9.80)
	3.89 (1.39, 6.41)
	Placebo


Mean differences more than 0 favour the column-defining treatment; Credible Intervals not including 0 are highlighted in bold.
Abbreviations: Fremanezumab-M, Fremanezumab Monthly; Fremanezumab-Q, Fremanezumab Quarterly.
[bookmark: _Ref130539084][bookmark: _Toc129946390][bookmark: _Toc133322647]Table 9: The model fit result for mean change in MSQ-PR from baseline
	
	Residual deviance (13 data points)
	pD*
	DIC**

	Fixed model
	13.1
	13.1
	26.2

	Random model
	12.8
	12.8
	25.7


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 

[bookmark: _Ref130543408][bookmark: _Toc129946393][bookmark: _Toc133322650]Table 10: Comparing fit of NMA and UME models for MSQ-PR
	
	Residual deviance (13 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	13.1
	13.1
	26.2

	Unrelated Mean Effects (Inconsistency) Model
	12.9
	12.9
	25.8


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.
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Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
[bookmark: _Ref130541630][bookmark: _Toc129946469][bookmark: _Toc133322749]Figure 10: Global Consistency Test for mean change in MSQ-PR from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model)





	A

[image: Chart, scatter chart

Description automatically generated][image: Chart, bar chart

Description automatically generated]B


	A  - The forest plot shows the mean difference (MDs) and 95% credible interval (CrI) compared with placebo as reference treatment. MDs lower than 0 indicate favoured results for the intervention.
B - Ranking probabilities graph (hatching blue bars) of each treatment and red bars are the SUCRA values for each treatment. The probabilities ranking ranged from 0 to 1. Due to rounding in R software these do not equate to one.
Abbreviations: MSQ-EF, Migraine Specific Quality of Life - Emotional Function; SUCRA, surface under the cumulative ranking curve.


[bookmark: _Ref116491088][bookmark: _Toc133322726]Figure 11: Summary of the Change in MSQ-EF from baseline

[bookmark: _Ref130539159][bookmark: _Toc129946394][bookmark: _Toc133322651]Table 11: The model fit result for mean change in MSQ-EF from baseline
	
	Residual deviance (13 data points)
	pD*
	DIC**

	Fixed model
	13
	13
	26

	Random model
	12.8
	12.8
	25.6


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 
[bookmark: _Ref130544033][bookmark: _Toc129946397][bookmark: _Toc133322654]Table 12: Comparing fit of NMA and UME models for MSQ-EF
	
	Residual deviance (13 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	13
	13
	26

	Unrelated Mean Effects (Inconsistency) Model
	13
	13
	26


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.

[bookmark: _Ref133321418][bookmark: _Toc133322616]Table 13: Head-to-head comparisons of treatments for mean change in MSQ-EF from baseline
	Erenumab 140mg
	
	
	
	
	
	
	
	

	0.59 (-5.82, 7.14)
	Erenumab 70mg
	
	
	
	
	
	
	

	-1.55(-8.60, 5.55)
	-0.97 (-8.49, 6.75)
	BTA
	
	
	
	
	
	

	1.99 (-4.84, 8.74)
	1.41 (-5.89, 8.58)
	0.44 (-5.48, 6.13)
	Galcanezumab 120mg
	
	
	
	
	

	2.30 (-4.41, 9.12)
	1.71 (-5.70, 9.30)
	0.74 (-4.96, 6.49)
	-0.31 (-4.08, 3.49)
	Galcanezumab 240mg
	
	
	
	

	-2.72 (-10.92, 5.49)
	-2.13 (-11.04,6.98)
	1.17 (-6.56, 8.78)
	-0.73 (-7.79, 6.61)
	-0.42(-7.52, 6.94)
	 Topiramate 100mg
	
	
	

	5.01 (-1.35, 11.35)
	4.42 (-2.31 11.35)
	3.46 (-1.88, 8.79)
	3.02 (-1.73, 7.69)
	2.71 (-2.00, 7.39)
	2.29 (-4.60, 9.13
	Fremanezumab-Q
	
	

	5.58 (-0.77, 11.65)
	4.99 (-3.48, 11.74)
	4.03 (-1.10, 9.18)
	3.59 (-1.09, 8.25)
	3.28 (-1.31, 7.72)
	2.86 (-3.78, 9.31)
	-0.57 (-3.31, 2.21)
	 Fremanezumab-M
	

	8.89 (3.20, 14.55)
	8.30 (2.10, 14.63)
	7.34 (2.90, 11.72)
	6.90 (3.42, 10.57)
	6.59 (2.87, 10.23)
	6.17 (0.02, 12.52)
	3.88 (1.06, 6.75
	3.31 (0.69, 5,95)
	Placebo



Mean differences more than 0 favour the column-defining treatment; Credible Intervals not including 0 are highlighted in bold.Abbreviations: Fremanezumab-M, Fremanezumab Monthly; Fremanezumab-Q, Fremanezumab Quarterly.
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Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
[bookmark: _Ref130541650][bookmark: _Toc129946472][bookmark: _Toc133322752]Figure 12: Global Consistency Test for mean change in MSQ-EF from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model)

Table 14: Head-to-head comparisons of treatments for mean change in HIT-6 from baseline (MDs, 95% CrI)
	Eptinezumab 300mg
	 
	
	
	
	
	
	

	-0.72 (-2.56, 1.07)
	Erenumab 140mg
	 
	
	
	
	
	

	-0.72 (-2.60, 1.19)
	0 (-1.55, 1.61)
	Erenumab 70mg
	 
	
	
	
	

	1.14 (-0.53, 2.80)
	0.42 (-1.48, 2.32)
	0.42 (-1.49, 2.38)
	BTA
	 
	
	
	

	-1.25 (-2.62, 0.2)
	-0.53 (-2.16, 1.2)
	-0.54 (-2.21, 1.18)
	-0.12 (-1.62, 1.36)
	Fremanezumab-M
	 
	
	

	-1.44 (-2.83, 0.03)
	-0.73 (-2.43, 1.04)
	-0.73 (-2.42, 1.06)
	-0.31 (-1.8, 1.2)
	-0.19 (-1.2, 0.65)
	Fremanezumab-Q
	 
	

	-1.66 (-2.75, -0.58)
	0.95 (-0.82, 2.68)
	0.95 (-0.81, 2.70)
	-0.53 (-2.01, 1.02)
	0.41 (-0.81, 1.64)
	-1.44 (-2.83, 0.03)
	Eptinezumab 100mg
	 

	-3.23 (-4.33, -2.11)
	-2.51 (-3.94, -1.06)
	-2.52 (-4.02, -1.02)
	-2.10 (-3.34, -0.90)
	-1.98 (-2.77, -1.16)
	-1.79 (-2.66, -0.9)
	-1.57 (-2.5, -0.064)
	Placebo
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Figure 13: surface under the cumulative ranking curve (SUCRA) for mean change in HIT-6 from baseline
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Figure 14: Forest plot for mean change in HIT-6 from baseline


Table 15: The model fit result for mean change in HIT-6 from baseline
	
	Residual deviance (17 data points)
	pD*
	DIC**

	Fixed model
	16.2
	13
	29.2

	Random model
	16.1
	12.9
	29


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 
Table 16: Comparing fit of NMA and UME models for HIT-6
	
	Residual deviance (17 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	16.2
	13
	29.2

	Unrelated Mean Effects (Inconsistency) Model
	16.3
	13.1
	29.4


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful.
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Dev-Dev plot to identify inconsistent data-points, the data points are scattered in a further distance from the bivector form the origin, they shows being source of inconsistency.
Figure 15: Global Consistency Test for mean change in MSQ-EF from baseline (Unrelated Mean Effects (Inconsistency) Model and Fixed NMA model)
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	A  - The forest plot shows the risk ratios (RRs) and 95% credible interval (CrI) compared with placebo as reference treatment. RRs larger than 1 indicate favoured results for the intervention.
B - Ranking probabilities graph (hatching blue bars) of each treatment and red bars are the SUCRA values for each treatment. The probabilities ranking ranged from 0 to 1. Due to rounding in R software these do not equate to one.


Figure 16: Summary of 50% or more reduction in headache days
Table 17: The model fit result for 50% or more reduction in headache days
	
	Residual deviance (9 data points)
	pD*
	DIC**

	Fixed model
	10.5
	8
	18.5

	Random model
	10
	8.1
	18.1


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC) provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 


Table 18: Comparing fit of NMA and UME models for 50% or more reduction in headache days
	
	Residual deviance (9 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	9.1
	9.1
	18.2

	Unrelated Mean Effects (Inconsistency) Model
	10.5
	8
	18.5


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful
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Figure 17: Local Consistency test for 50% or more reduction in headache days


	 B
A

[image: ][image: ]

	A  - The forest plot shows the risk ratios (RRs) and 95% credible interval (CrI) compared with placebo as reference treatment. RRs larger than 1 indicate favoured results for the intervention.
B - The SUCRA values for each treatment.


Figure 18: Summary of 50% or more reduction in migraine days

Table 19: The model fit result for 50% or more reduction in migraine days
	
	Residual deviance (19 data points)
	pD*
	DIC**

	Fixed model
	18.1
	14
	32.1

	Random model
	17.9
	14.6
	32.6


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.
**DIC: Deviance Information Criteria (DIC) provides a measure of goodness of model fit that penalises model complexity, the lower is more fitted. More than three difference is meaningful. 
Table 20: Comparing fit of NMA and UME models for 50% or more reduction in migraine days
	
	Residual deviance (19 data points)
	pD*
	(DIC)**

	NMA (consistency) Model
	18.1
	14
	32.1

	Unrelated Mean Effects (Inconsistency) Model
	18.2
	14.5
	32.7


*pD: sum of leverage, also known as the effective number of parameters and shows the model complexity.

Additional file 2: Appendix 6. Risk of bias assessment result
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	a) Summary of risk of bias assessment
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	b) Traffic lights for the risk of bias for each included study


[bookmark: _Hlk134576058]Figure 1: Risk of bias assessment result












[bookmark: _GoBack]Additional file 2: Appendix 7. The Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach for rating the quality of estimates of treatment effect size. 
· Study Limitations: Determining risk of bias; the rating was downgraded by one level when the studies with high risk of bias in at least one domain contributed to the comparisons.
· Imprecision: Focusing on width of the confidence interval; the rating was downgraded by one level when the null value lies within the 95% Credible IntervaIs. The null value is zero for continuous outcomes.
· Inconsistency: Judging the extent of heterogeneity; tau-squared values were very low with little suggestion of heterogeneity for all outcomes. And, also evaluating the inconsistent loops of evidence which in our six NMA model, there was no evidence of close loops to assess local inconsistency. Global inconsistency test showed a consistent evidence of data points. 
· Indirectness: Evaluating indirectness of populations, interventions and outcomes; these were assured in the network by limiting the included outcomes specific to adult with chronic migraine at week 12 and only for double blind phase of RCTs. Effect modifiers are balanced across the network. Thus, there is no evidence of intransitivity. 
· Publication Bias: Non-statistical consideration of likelihood of non-publication of evidence, was assured through comprehensive searching in registered trials in the clinicaltrials.gov.  

GRADE assessments indicated a relative certainty of evidence. The robust certainty degree was particularly highlighted for those estimations which drugs were compared with placebo.
Table 1: Summary of GRADE results for each outcomes 
	                   GRADE level
Outcomes
	High
	Moderate
	Low
	Very low

	MHDs
	*
	*
	*
	

	MMDs
	*
	*
	
	

	MSQ-RR
	*
	*
	
	

	MSQ-PR
	*
	
	*
	

	MSQ-EF
	*
	*
	
	

	HIT-6
	*
	*
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