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ABSTRACT 

Objective: To assess the long-term safety, tolerability, and efficacy of fremanezumab, a fully 

humanized monoclonal antibody approved for the preventive treatment of migraine. 

Methods: A 52-week, multicenter, randomized, double-blind, parallel-group study evaluated 

fremanezumab monthly or quarterly in adults with chronic migraine (CM) or episodic migraine 

(EM). Safety and tolerability were assessed by adverse event (AE) monitoring (performed by 

the investigators), systematic local injection-site assessments (immediately and 1 hour post-

injection), laboratory/vitals assessments, and immunogenicity testing. Prespecified exploratory 

evaluations included change from baseline in the monthly number of: migraine days, headache 

days of at least moderate severity, and days with any acute headache medication use, 

respectively. Change from baseline in headache-related disability (HIT-6 scores) was also 

measured. 

Results: Of 1890 patients enrolled, 551 and 559 CM patients received quarterly and monthly 

dosing; 394 and 386 EM patients received quarterly or monthly, respectively. The most 

commonly reported AEs were injection-site reactions (induration [33%], pain [31%], and 

erythema [26%]). Fremanezumab reduced monthly migraine days (CM quarterly, –7.2 days; 

CM monthly, –8.0 days; EM quarterly, –5.2 days; EM monthly, –5.1 days) and headache days 

of at least moderate severity (CM quarterly, –6.4 days; CM monthly, –6.8 days; EM quarterly, –

4.4; EM monthly, –4.2 days) from baseline to 12 months. Reductions in any acute headache 

medication use and headache-related disability were also maintained over 12 months.  

Conclusions: Fremanezumab quarterly and monthly were well tolerated and demonstrated 

sustained improvements in monthly migraine days, headache days, and headache-related 

disability for up to 12 months in patients with migraine. 
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ClinicalTrials.gov: NCT02638103 

Classification of Evidence: This study provides Class IV evidence that long-term 

fremanezumab treatment is safe, well tolerated, and effective at sustaining reductions in 

monthly migraine and headache days  
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Introduction 

Oral medications currently used for migraine preventive treatment were not originally 

developed to target migraine pathophysiology.1, 2 They are often associated with significant 

side effects, leading to discontinuation and poor treatment outcomes.3, 4 Observational studies 

have shown that persistence varies widely, ranging from as low as 19% up to 79% at 6 months 

and from 7% to 55% at 12 months.4 Switching or re-initiating treatment after initial 

discontinuation of an oral migraine preventive medication leads to even lower persistence 

rates.5 

 

Monoclonal antibodies targeting the calcitonin gene-related peptide (CGRP) pathway are a 

new class of preventive therapy that specifically target the pathophysiology of migraine.6-8 

They have notable advantages over conventional oral migraine preventive medications, such 

as not requiring dose titration, having a long half-life that enables monthly or quarterly 

administration, and a favorable safety profile.1, 6, 9 Fremanezumab, a fully humanized 

monoclonal antibody (IgG2Δa)10 that selectively targets CGRP, is approved in the United 

States, the European Union, and Australia for the preventive treatment of migraine in adults. 

The efficacy and safety of fremanezumab were demonstrated in two pivotal 12-week Phase 3 

randomized, double-blind, placebo-controlled efficacy studies (HALO) in patients with chronic 

migraine (CM) (HALO CM) and episodic migraine (EM) (HALO EM).11, 12 The long-term safety, 

tolerability, and efficacy of fremanezumab in adults with CM or EM from the 12-month, 

randomized, double-blind, parallel-group, Phase 3 study are reported here. 
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Methods 

Standard Protocol Approvals, Registrations, and Patient Consents 

This clinical study (NCT02638103) was conducted in accordance with the International 

Conference on Harmonisation guidelines for Good Clinical Practice, principles of the 

Declaration of Helsinki, and local and national regulations. The protocol was approved by the 

relevant national/local health authorities and each Independent Ethics Committee/Institutional 

Review Board. All participants provided written informed consent.  

 

Study design  

This multicenter, randomized, double-blind, parallel-group, Phase 3 study consisted of a 

screening visit, 28-day run-in period (new patients only), 12-month double-blind treatment 

period, and 6.5-month follow-up period for antidrug antibody (ADA) assessment (Figure 1). 

The study was conducted from March 2016 through December 2018 at 135 sites, including 

clinical research centers, academic medical centers, and neurology/headache practices in the 

United States, Japan, Czech Republic, Russia, Canada, Finland, Poland, Israel, and Spain. 

 

Participants  

Patients who completed HALO CM (NCT02621931) or HALO EM (NCT02629861) had the 

option to enroll (“rollover patients”), and new patients could directly enroll (“new patients”). 

Eligible patients were adults aged 18 to 70 years, inclusive, with a history of migraine 

(according to International Classification of Headache Disorders 3rd Edition, beta version 

[ICHD-3 beta] criteria13) for ≥12 months prior to screening. Patients were classified as having 

ACCEPTED

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.



 
 

9 

CM or EM based on headache data recorded daily in an electronic headache diary device 

during a 28-day run-in period and the following protocol-specified criteria: patients with CM 

fulfilled ICHD-3 beta criteria for CM and had headache of any severity and duration occurring 

on ≥15 days, with ≥8 days fulfilling specific ICHD-3 beta criteria for migraine, while patients 

with EM had headache of any severity and duration occurring on 6 to 14 days (rollover 

patients) or on 4 to 14 days (new patients), with ≥4 days fulfilling specific ICHD-3 beta criteria 

for migraine. A maximum of 1 (rollover patients) or 2 (new patients) concomitant migraine 

preventive medications were allowed, provided the medication was recognized as having at 

least moderate efficacy and dosage had been stable for ≥2 consecutive months at screening. 

Patients could use acute migraine medication as needed. 

 

In the pivotal HALO CM and EM studies, patients were excluded based on: use of 

onabotulinumtoxinA during the 4 months before screening; use of opioids or barbiturates on >4 

days per month for migraine or any other reason; previous failure of ≥2  preventive 

medications after an adequate therapeutic trial; or use of an intervention or device (e.g., nerve 

block or transcranial magnetic stimulation) for migraine during the 2 months prior to 

screening.11, 12 These exclusion criteria did not apply to new patients.  

 

Study treatment 

Rollover patients randomized to treatment with fremanezumab in the HALO CM and EM 

studies continued the same dosing regimen; rollover patients originally randomized to placebo 

and new patients were randomized 1:1 to treatment with fremanezumab quarterly or monthly 

administered via subcutaneous injection for 12 months. The quarterly dosing regimen was 

ACCEPTED

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.



 
 

10 

fremanezumab 675 mg once every 3 months with placebo at intervening monthly visits; 

monthly was fremanezumab 675 mg for CM and 225 mg for EM at baseline followed by 225 

mg monthly thereafter.  

 

Randomization and blinding 

Randomization was performed using interactive response technology, with patients stratified 

by sex, country, and preventive medication use at baseline (yes/no). The investigators, study 

staff (excluding those involved in bioanalytical analyses), and patients were blinded to 

treatment assignment. The sponsor was initially blinded to treatment assignment, then 

unblinded when the pivotal studies were unblinded. To maintain study blind during this long-

term trial, patients received the same number of injections on each visit during which study 

drug was administered: three 1.5 mL injections (three 225 mg/1.5 mL injections or one 225 

mg/1.5 mL injection and two placebo 1.5 mL injections) at Visits 2, 5, 8, and 11; and one 

placebo 1.5 mL injection or one 225 mg/1.5 mL injection at all other visits.  

 

Outcomes 

The primary objective was to evaluate the long-term safety and tolerability of fremanezumab in 

the preventive treatment of migraine. All additional efficacy analyses described here were 

prespecified.  

 

Safety and tolerability were assessed via adverse events (AEs), including injection-site 

monitoring (immediately and 1 hour after study drug administration); clinical laboratory tests, 

vital signs, electrocardiograms (12-lead ECGs); physical examinations; and electronic 
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Columbia-Suicide Severity Rating Scale (C-SSRS). Injection-site assessments were performed 

immediately and 1 hour after administration of each dose of study drug. Injection sites were 

evaluated for erythema, induration, ecchymosis, and pain, with erythema, induration, and 

ecchymosis graded based on measurements (absent, mild [5 to ≤50 mm], moderate [>50 to 

≤100 mm], severe [>100 mm]) and pain graded on a 5-point scale (0=“no pain” to 4=“worst 

possible”). If a patient had severe injection-site induration, erythema, or ecchymosis or severe 

or worst possible injection-site pain 1 hour after study drug administration, the patient was 

reassessed by the investigator 3 hours after administration and hourly thereafter until the 

reaction/pain was of moderate or less severity. For all other adverse events, the investigator 

asked about adverse events at each patient contact using an open-ended question around any 

symptoms or medical problems since the last visit. The investigator assessed the relationship 

of each adverse event to the study drug and procedures, as well as the severity and 

seriousness of each adverse event, based on protocol-specified criteria. 

 

Prespecified exploratory efficacy evaluations included mean change from baseline in the 

monthly number of migraine days, headache days of at least moderate severity, headache 

days of any severity, and days with any acute headache medication use at Months 3, 6, and 

12. The proportions of patients with an ≥50% reduction from baseline in the monthly average 

number of migraine days at Months 6 and 12 were also assessed. Electronic headache diary 

entries capturing headache data from the previous day were completed daily during the first 3 

months beginning on Day 1 (rollover patients) or during the first 4 months beginning on Day –

27 (new patients). All patients completed daily entries during the 4-week periods after Visits 7 

and 13.   
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For patients with CM, mean change from baseline in headache-related disability score at 

Months 6 and 12 was measured by the 6-item Headache Impact Test (HIT-6), as specified in 

the protocol. The HIT-6 is a reliable and validated tool for measuring headache impact, with 

total scores ranging from 36 to 78, and higher scores reflecting greater impact.14 For patients 

with EM, the mean change from baseline in headache-related disability score at Months 6 and 

12 was measured by the Migraine Disability Assessment (MIDAS) questionnaire, as specified 

in the protocol. The MIDAS is a brief, self-administered questionnaire validated to quantify 

headache-related disability over a 3-month period. Total scores are used for grading disability, 

with scores of 0 to 5 indicating little or no disability, 6 to 10 mild disability, 11 to 20 moderate 

disability, and ≥ 21 severe disability.15 

 

As described in the protocol, immunogenicity was assessed by evaluating the incidence of 

ADAs and their potential impact on clinical outcomes, measured from blood samples using an 

appropriately validated method. Samples were collected at Visits 2 (new patients only), 5, 8, 

14, and 15. 

 

Statistical analysis 

The sample size was not based on any statistical considerations. The safety analysis set 

included all patients who received ≥1 dose of fremanezumab in this study. The full analysis set 

included all randomized/rolled over patients (intention-to-treat population) who received ≥1 

dose of study drug and had ≥10 post-baseline e-diary efficacy assessments. All safety data 

and efficacy variables were summarized using descriptive statistics. For withdrawals and 
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patients with missing e-diary days, efficacy variables were prorated to 28 days if the patient 

had ≥10 days of e-diary data for that month; otherwise, data were treated as missing. 

 

Classification of evidence 

This interventional study provides Class IV evidence that subcutaneous administration of either 

fremanezumab quarterly (675 mg every 3 months) or fremanezumab monthly (225 mg 

monthly; CM: starting dose of 675 mg) is safe, well tolerated, and effective at sustaining 

reductions in monthly migraine days, monthly headache days of at least moderate severity, 

and headache-related disability for up to 12 months compared with baseline in adults with CM 

or EM. 

 

Data Availability 

The data described in this report are available by request from the author investigators or Teva 

Pharmaceuticals Ltd., the company sponsoring the clinical development of fremanezumab for 

the treatment of migraine. 

 

Results 

Patient characteristics and disposition 

Of 1890 eligible patients (CM, n=1110; EM, n=780), 551 and 559 CM patients received 

quarterly and monthly dosing; 394 and 386 EM patients received quarterly and monthly, 

respectively. A total of 1493/1890 (79%) completed treatment. Reasons for discontinuing 

treatment included withdrawal by the patient (147/1890 [8%]), lack of efficacy (77/1890 [4%]; 

based on patient report, along with the treating physician’s assessment), AE (76/1890 [4%]), 
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and loss to follow-up (59/1890 [3%]). Five (<1%) discontinued treatment due to pregnancy 

(Figure 2). Within each migraine diagnosis group, baseline demographics and clinical 

characteristics were similar across treatment groups (Table 1).  

 

Safety and tolerability 

AEs were reported in 84–89% of patients in all treatment groups, with injection-site reactions 

being the most common (Table 2). AEs leading to discontinuation occurred in 3% to 5% of 

patients and serious AEs occurred in 5% to 7% of patients and were reported for similar 

proportions of patients across treatment groups (Table 2). The most common AEs leading to 

study discontinuation (occurring in >2 patients) included injection-site erythema (n=5), 

injection-site rash (n=4), injection-site swelling (n=4), injection-site pruritus (n=3), and 

increased weight (n=3). Serious AEs occurring in >2 patients included status migrainosus 

(n=4), basal cell carcinoma (n=4), cerebrovascular accident (n=3), migraine (n=3), malignant 

melanoma (n=3), osteoarthritis (n=3), and retinal tear (n=3). No serious AEs were assessed by 

the sponsor as related to study drug, while 9 patients had a serious AE assessed as related to 

the study drug by the investigator. Serious AEs considered related to the study drug by the 

investigator included pneumonia, dehydration, suicidal ideation, fibromyalgia, status 

migrainosus (3 patients), papillary thyroid cancer, transient global amnesia, and pulmonary 

mass. A single death was reported resulting from a ruptured intracranial aneurysm in a 44-

year-old patient approximately 300 days after the last of dose of fremanezumab. The patient 

had a history of atrioventricular block and hypertension. The event was assessed as unrelated 

to study drug. 
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Cardiovascular safety 

Cardiovascular AEs (CVAEs) were infrequent and mostly mild to moderate in severity, and 

occurred in similar percentages of patients across groups, with the most common CVAE being 

hypertension (42/1888 patients [2%]). The vast majority of these events were single findings of 

increased blood pressure in 1 patient each, were considered not related to the study drug by 

the investigator, and occurred in patients with a medical history of hypertension. Of the 196 

patients taking part in this study with a history of hypertension, 169 had high blood pressure at 

baseline (i.e., systolic blood pressure ≥140 mmHg; diastolic blood pressure ≥90 mmHg) and 

164 were using concomitant antihypertensive medications. Baseline mean and median blood 

pressure values did not noticeably change over the 12-month treatment period regardless of 

the presence of a medical history of hypertension or usage of concomitant antihypertensive 

medications (Table 3). For patients with hypertension at baseline, mean and median blood 

pressure values at the end of the 12-month treatment period were numerically lower than 

those at baseline (Table 3). 

 

Fifteen serious CVAEs were reported, including 3 cerebrovascular accidents. One of the 

cerebrovascular accidents was an acute right frontal stroke that occurred in a 62-year-old 

patient with a medical history of hypertension and hyperlipidemia. Computed tomography 

results indicated acute and old ischemic changes in the brain. The event was severe and 

resolved without sequelae. The second cerebrovascular accident was an ischemic left middle 

cerebral artery stroke that occurred in a 58-year-old postmenopausal patient on hormone 

replacement therapy. Computed tomography showed plaques in the right and left carotid 

bifurcation extending into proximal left and right internal carotid artery, with <50% diameter 
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narrowing. The patient was overweight and had a medical history of patent foramen ovale, 

hypertension, and hyperlipidemia. The event was mild and resolved on the same day; the 

patient discontinued the study because of the event. Per the investigator’s assessment, 

alternate etiology included suspected atrial fibrillation. The third cerebrovascular accident was 

the single reported death resulting from a ruptured intracranial aneurysm described above. The 

remaining serious CVAEs were intracranial aneurysm (n=2), deep vein thrombosis (n=2), 

hypertension (n=1), hypovolemic shock (n=1), venous thrombosis limb (n=1), arteriovenous 

malformation (n=1), cerebrovascular arteriovenous malformation (n=1), atrial fibrillation (n=1), 

pericarditis (n=1), and sinus tachycardia (n=1). All serious CVAEs were assessed as unrelated 

to study drug by the sponsor and investigators.  

 

AEs of special interest 

Liver AEs of special interest (events of possible drug-induced liver injury defined as aspartate 

aminotransferase [AST] or alanine aminotransferase [ALT] ≥3 × the upper limit of normal range 

[ULN], total bilirubin ≥2 × the ULN, or international normalized ratio [INR] >1.5) occurred 

infrequently, with similar frequency across treatment groups. Overall, 39 (2%) of 1888 patients 

experienced liver AEs of special interest. Of these, 20 patients had a single mild transient 

elevation of AST or ALT and 4 patients had recurrent AST/ALT elevations of 3 to 5 × the ULN; 

all resolved despite continued treatment with fremanezumab. Five patients had significant (>8 

× the ULN) but transient AST/ALT elevations. However, factors in the patients’ medical 

histories, such as gall bladder disease, infection with concomitant use of antibiotics known to 

have liver side effects (eg, azithromycin), and Epstein–Barr virus infection could better account 

ACCEPTED

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.



 
 

17 

for these events. No liver enzyme elevations were serious or met the criteria for Hy’s law, and 

none needed treatment. 

 

No severe hypersensitivity events, including anaphylaxis, were observed during the study. No 

safety signal was observed for ophthalmic AEs, which were monitored due to unconfirmed 

preclinical findings in monkeys. Individual ophthalmic adverse events of at least moderate 

severity were reported by <1% of patients each and included cataracts and retinal tears 

(reported by 3 patients each); dry eye, retinal detachment, and vision blurred (reported by 2 

patients each); and blepharitis, transient blindness, diplopia, episcleritis, eye irritation, iritis, 

macular degeneration, meibomian gland dysfunction, ocular hyperemia, punctate keratitis, and 

retinal cyst (reported by 1 patient each). Six women discontinued the study due to a positive 

pregnancy test. Among these patients, 1 had a spontaneous abortion, 1 had a premature 

separation of the placenta (placental abruption) with no fetal loss, 1 had a premature baby, and 

1 had a fetal death. These events were assessed to be unrelated to fremanezumab by the 

investigator. 

 

Laboratory and physical examination assessments, vital signs, and ECG measurements 

There were no clinically meaningful trends identified in mean changes from baseline for any 

clinical laboratory variables, vital signs, or ECG. No treatment-emergent clinically significant 

physical examination findings were reported.  

 

Electronic Columbia-Suicide Severity Rating Scale 
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Eight patients had treatment-emergent positive eC-SSRS responses. An additional 4 patients 

had suicidal ideation reported as an AE, all of which were assessed by the sponsor as not 

related to study drug.  

 

Immunogenicity 

Overall, 43 (2.3%) of 1888 patients were identified as having treatment-emergent (n=42) or 

treatment-boosted (n=1) ADA responses. Neutralizing antibody (NAb) responses developed in 

18 of these patients (<1% of all patients tested), 17 of whom were determined to have transient 

neutralizing antibodies (1 or 2 positive sampling time points followed by negative NAb results 

at later time points). At each visit during which blood samples were collected for ADA 

assessment, blood samples were also collected for measuring plasma drug concentration. 

Four patients with treatment-emergent ADAs showed decreased fremanezumab exposure at 

the same time point the ADA response occurred. No significant safety consequences of ADA 

development were identified. 

 

Efficacy 

In patients with CM or EM, both fremanezumab quarterly and monthly reduced the monthly 

number of migraine days from baseline to month 12 (CM quarterly, –7.2 days; CM monthly, –

 8.0 days; EM quarterly, –5.2 days; EM monthly, –5.1 days) (Table 4, Figure 3). Reductions 

from baseline to month 12 were observed in the monthly number of headache days of at least 

moderate severity (CM quarterly, –6.4 days; CM monthly, –6.8 days; EM quarterly, –4.4; EM 

monthly, –4.2 days) (Table 4). Monthly number of headache days of any severity and monthly 

number of days of any acute headache medication use were also reduced across all treatment 
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groups (Table 4). More than half of patients with CM and approximately two-thirds of patients 

with EM had a ≥50% reduction in monthly average number of migraine days from baseline to 

month 12 (Table 4, Figure 3).  

 

The degree of headache-related disability decreased for patients with CM and patients with 

EM from baseline to month 12 (Table 4). For patients with CM, baseline mean (SD) HIT-6 

scores were 64.2 (4.9) and 64.5 (4.6) in the quarterly and monthly groups, respectively. At 

month 12, mean (SD) HIT-6 scores were 56.2 (7.8) in the quarterly group and 55.8 (8.0) in the 

monthly group. For patients with EM, baseline mean (SD) MIDAS scores were 38.4 (29.4) and 

38.6 (33.1) in the quarterly and monthly groups, respectively. At month 12, mean (SD) MIDAS 

scores were reduced to 10.3 (15.3) and 9.6 (16.3) for the quarterly and monthly groups. 

 

Discussion 

Long-term fremanezumab treatment was well tolerated and resulted in sustained 

improvements in monthly migraine days, headache days, and headache-related disability for 

up to 12 months compared with baseline. This is the first long-term study reported with 

fremanezumab and features double-blind active dose blinding. The data are in line with those 

for other CGRP pathway monoclonal antibodies.16, 17 The AE profile of fremanezumab in this 

study was consistent with previously reported clinical studies in which no safety signals were 

identified.11, 12, 18, 19 No clinically significant patterns of AEs were seen in the current study, and 

no serious CVAEs were considered related to the study drug by the investigators or sponsor 

No treatment-emergent, clinically significant laboratory or clinical findings were observed. No 

significant consequences of ADA development were identified, and 43 (2.3%) patients had 
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treatment-emergent or treatment-boosted ADAs. A pooled analysis of Phase 2b and Phase 3 

studies also showed that fremanezumab quarterly and monthly was generally safe and well 

tolerated, with very low rates of serious or severe AEs, AEs leading to study discontinuation, 

and no safety signals from aggregate and individual case evaluations.20  

 

Similar to previous studies,11, 12, 18, 19 the most common AEs reported in this study were 

injection-site reactions. In the HALO CM and EM studies and the current study, injection sites 

were proactively monitored and graded systematically, as required by the protocols, for pain, 

erythema, induration, and ecchymosis, immediately and at 1 hour after study drug 

administration.11, 12 This proactive monitoring may have resulted in the higher rates of injection-

site reactions observed in these studies compared with earlier or subsequent studies. Despite 

these higher rates, most injection-site reactions were mild or moderate in intensity and only 3–

5% of patients discontinued due to an AE. 

 

CVAEs were mostly mild or moderate in intensity and occurred with similar frequency across 

treatment groups and patient populations. The most frequent CVAE was hypertension. The 

vast majority of these events were single occurrences, as opposed to sustained blood 

pressure elevations; were considered unrelated to study drug; and were observed in patients 

with a history of hypertension. Among patients with hypertension at baseline, mean and 

median systolic and diastolic blood pressures showed a downward trend across the course of 

the study.  
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Two patients had serious CVAEs leading to discontinuation. One patient with CM receiving 

fremanezumab monthly had venous thrombosis of the left leg that was moderate in severity 

and resolved 107 days later following treatment with rivaroxaban. The event was not 

considered related to study drug by the investigator or sponsor, as the patient had a recent 

diagnosis of endometrial cancer (a risk factor for hypercoagulability) and a report of recent air 

travel, which may be associated with increased venous stasis and risk of lower extremity 

venous thrombosis. The other patient was in the EM group receiving fremanezumab quarterly 

and experienced atrial fibrillation that was severe, not related to study drug, and resolved the 

same day. This patient was treated with rivaroxaban for atrial fibrillation, acarbose and losartan 

for elevated blood pressure, and diltiazem and flecainide acetate for the prevention of atrial 

fibrillation. Due the association of migraine with CVAEs and the theoretical concern of systemic 

CGRP antagonism to result in vascular effects,21-23 caution is warranted.  

 

Six women were discontinued due to pregnancy during the study. Four of these women had 

AEs (<1%), with two cases resulting in the loss of pregnancy. When evaluating the 20 

pregnancies that have occurred in the clinical development of fremanezumab (15 in the 

fremanezumab arms, 5 in the placebo arm), there is no evidence of an increased rate of 

complications in the fremanezumab versus the placebo arms, nor any dose-response 

relationship between the occurrence of pregnancy complications and treatment assignment. It 

is important to note that the rate of fetal defects observed in the general US population is 

approximately 3% to 5%.24 The pregnancy data available for fremanezumab should be 

considered limited, and as a precautionary measure, pregnant women or women planning to 
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become pregnant should avoid the use of fremanezumab. To provide further safety 

information, a pregnancy registry and database study are currently planned. 

 

No safety signal was observed for ophthalmic AEs of at least moderate intensity. The study 

sponsor decided to define any ophthalmic events of at least moderate severity as AEs of 

special interest based on data from a 3-month repeat-dose toxicity study in monkeys, which 

indicated slight perivascular inflammation around the ciliary vessels of the eye. The 

perivascular nature (minimal grade of severity), location, and appearance of the inflammation 

suggested a species-specific immunogenic response to the humanized monoclonal antibody. 

Ophthalmic events occurred infrequently, and none were considered related to the study drug 

by the investigator or the sponsor.  

 

A ≥50% reduction from baseline in the monthly average number of migraine days, a response 

considered clinically relevant in controlled trials of preventive treatment for migraine,25, 26 was 

observed in over half of patients with CM and approximately two-thirds of patients with EM at 

12 months. Across the different outcomes, including the reduction in monthly number of 

migraine days and headache-related disability achieved in the placebo-controlled phase, 

effects were maintained for the additional 12-month treatment period regardless of 

fremanezumab dosing regimen. Specifically, the proportions of patients who had an ≥50% 

response rate continued to increase over time. While discontinuations may be responsible for 

some of the increase in responder rates, the low incidence of discontinuation due to lack of 

efficacy (4%) suggests that this impact is likely to be small or negligible. Another possibility is 

that patients may experience a delayed onset of response to therapy or accumulate additional 

ACCEPTED

Copyright © 2020 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.



 
 

23 

response to therapy over time. In practice, patients who see some improvement but who have 

not yet achieved desired responses may benefit from a longer trial duration before a clinical 

decision is made to discontinue the medication. To help guide clinical decisions, future studies 

should also clarify whether patients who do not benefit from fremanezumab would still be likely 

to benefit from a different therapy that targets the CGRP pathway (or vice versa) or whether a 

different class of therapy should be considered. 

 

The safety profile of fremanezumab, combined with its efficacy and flexible dosing regimens, 

has the potential to improve medication persistence and clinical outcomes, as demonstrated by 

the low percentage of treatment withdrawal due to tolerability issues (4%) and lack of efficacy 

(4%). In a pooled analysis of two 6-month pivotal North American migraine prevention trials of 

topiramate, which typically has high persistence for an oral migraine preventive medication,5, 27 

52.9% completed topiramate treatment, with the most common reasons for discontinuing 

treatment being AEs (22.2%) and lack of efficacy (8.5%).28  

 

Strengths of the current study include blinding of patients to treatment regimen (fremanezumab 

quarterly or monthly) and allowing patients to remain on concomitant migraine preventive 

medication. Outcomes for safety, tolerability, and efficacy were similar between quarterly and 

monthly dosing regimens and between patients taking and not taking concomitant preventive 

medications.29 Given a lack of outcome differentiation between the quarterly and monthly 

doses, other patient-related factors may drive decision making when selecting the optimal 

dosing option (eg, patient preference).   
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There were also several limitations to this study. There was no placebo control. The study was 

not powered to detect efficacy differences between treatment groups. For patients receiving 

fremanezumab monthly, the 675-mg starting dose used in the current study for patients with 

CM is not an approved dosing regimen.30,31 However, the impact of this loading dose over the 

12-month treatment period is considered low. Patients with ≥2 failed preventive drug classes 

and those with continuous headache were excluded, which may limit generalizability. Results 

from a separate double-blind, parallel-group, placebo-controlled Phase 3b study (FOCUS; 

NCT03308968) evaluating fremanezumab in patients with CM and EM with documented failure 

to 2 to 4 classes of preventive therapies showed that, compared with placebo, treatment with 

fremanezumab quarterly or monthly was associated with significant reductions in the monthly 

number of migraine days.32 This provides insight into the effectiveness of fremanezumab in a 

patient population that has been difficult to treat using traditional migraine preventive 

medications. Furthermore, there were small numbers of patients in the current study with 

treatment-emergent positive eC-SSRS responses (n=8) or suicidal ideation AEs (n=4). These 

AEs were considered not related to study drug. It is worth noting that depression is common in 

the migraine population.33 The impact of fremanezumab on depression was not systematically 

evaluated in this study.  

 

This study provides evidence for the long-term safety, tolerability, and efficacy of 

fremanezumab either as a quarterly or a monthly dosing regimen. Fremanezumab continues to 

change the landscape of migraine prevention and treatment and provides a treatment option 

for patients with EM or CM to reduce their pain and disability while improving their quality of 

life. 
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FIGURE LEGENDS 

Figure 1. STUDY DESIGN FOR THE LONG-TERM SAFETY AND EFFICACY STUDY OF 

FREMANEZUMAB 

This long-term study was an extension of the HALO CM and EM studies that allowed an additional 

subset of new patients who had not previously participated in the HALO studies to directly enroll. BL = 

baseline; CM = chronic migraine; EM = episodic migraine; EOT = end of treatment; EOS = end of 

study; PBO = placebo. 

aMonthly dosing refers to dosing approximately every 4 weeks (28 days). 

bTo maintain the study blind, all patients received 3 injections at visits 2,5, 8, and 11. A single injection 

was administered all other months.  

cBaseline refers to the 28-day run-in period (for headache variables only) and day 0 of the HALO CM or 

EM studies for rollover patients or to the 28-day run-in period (for headache variables only) and day 0 

of this long-term study for new patients. 

dRollover patients who received placebo during the HALO CM or EM studies as well as new patients 

not rolling over from 1 of the HALO CM or EM studies who met eligibility criteria after completing a 28-

day run-in period were randomized in a 1:1 ratio on day 0 of this long-term study to receive 

fremanezumab quarterly at 675 mg or monthly at 225 mg (CM monthly group received a single 675 mg 

dose of fremanezumab at baseline). 

eFor patients who began this long-term study (visit 2) on the same day as the EOT visit of the HALO 

CM or EM study, the EOT visit procedures/assessments for the HALO CM or EM study were completed 

before procedures/assessments for this study began.  
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Figure 2. FLOW OF PARTICIPANTS IN THE LONG-TERM SAFETY AND EFFICACY STUDY OF 

FREMANEZUMAB 

CM: chronic migraine; EM: episodic migraine; FAS: full analysis set. 
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Figure 3. REDUCTION IN MONTHLY MIGRAINE DAYS 

The mean change from baseline in monthly number of migraine days for patients in fremanezumab 

monthly and quarterly groups during the long-term study is shown for (A) patients with CM and (B) 

patients with EM. The percentage of patients with at least 50% reduction from baseline in monthly 

average number of migraine days for patients in fremanezumab quarterly and monthly groups during 

the long-term study is shown for (C) patients with CM and (D) patients with EM. BL = baseline, CM = 

chronic migraine; EM = episodic migraine; SE = standard error.  
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Table 1. BASELINE DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF PATIENTS IN THE 

INTENTION-TO-TREAT POPULATIONa 

FREMANEZUMAB 

CM EM 

 

Quarterly 

(n=551) 

Monthly 

(n=559) 

Quarterly 

(n=394) 

Monthly 

(n=386) 

Patient Demographics     

Age, mean (SD), y 43.7 (12.0) 42.6 (11.8) 43.3 (11.3) 44.7 (12.2) 

Women, n (%) 484 (88) 494 (88) 342 (87) 325 (84) 

BMI, mean (SD), kg/m
2
 26.4 (5.2) 26.4 (5.1) 26.9 (5.1) 26.3 (5.2) 

Disease history     

Time since initial migraine diagnosis, mean 

(SD), y 
21.7 (13.4) 21.2 (12.1) 21.6 (12.7) 21.9 (12.8) 

Current preventive medication use, n (%) 128 (23) 142 (25) 89 (23) 92 (24) 

Current acute headache medication use, n (%) 528 (96) 528 (94) 382 (97) 369 (96) 

Prior topiramate use, n (%) 205 (37) 204 (36) 88 (22) 100 (26) 

Prior onabotulinumtoxinA use, n (%) 127 (23) 122 (22) 28 (7) 27 (7) 

Disease characteristics during the 28-day pretreatment period 

Migraine days,b mean (SD) 16.4 (5.1) 16.4 (5.3) 9.2 (2.6) 9.1 (2.7) 
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Headache daysc of at least moderate severity, 

mean (SD) 
13.7 (5.6) 13.5 (6.0) 7.4 (3.2) 7.3 (3.0) 

Headache days of any severity, mean (SD) 16.2 (5.8) 16.3 (6.2) 8.6 (3.2) 8.5 (3.1) 

Use of any acute headache medications, mean 

(SD) 
13.5 (6.7) 13.2 (7.2) 8.1 (3.6) 8.0 (3.5) 

Use of migraine-specific acute headache 

medications, mean (SD) 
11.3 (6.2) 11.4 (6.3) 7.2 (3.3) 6.8 (3.2) 

Headache-related disability measures     

HIT-6 score,d mean (SD) 64.2 (4.9) 64.5 (4.5) NA NA 

MIDAS score,e mean (SD) NA NA 38.4 (29.4) 38.5 (33.0) 

aThe intention-to-treat population included all randomized/rolled over patients. 
bA migraine day was defined as a calendar day in which a patient reported a headache that lasted ≥4 consecutive 
hours in CM patients or ≥2 consecutive hours in EM patients, and met criteria for migraine (with or without aura) 
or probable migraine (subtype in which only 1 migraine criterion is missing), or a calendar day when a headache 
of any duration was treated with migraine-specific medication (triptan or ergot).  
cIn both CM and EM patients, a headache day of at least moderate severity was defined as a calendar day in 
which a patient reported a headache that lasted ≥4 consecutive hours with a peak of at least moderate severity, 
or a calendar day when a patient used an acute migraine-specific medication (triptan or ergot) to treat a headache 
of any severity or duration. 
dThe HIT-6 questionnaire assessed headache-related disability over the preceding 4 weeks, with scores ranging 
from 36 to 78 (higher scores reflect greater disability). It was only administered to patients with CM. 
eThe MIDAS questionnaire assessed headache-related disability over the preceding 3 months, with scores 
ranging from 0 to 270 (0 to 5, little or no disability; 6 to 10, mild disability; 11 to 20, moderate disability; 21 or 
higher, severe disability). It was only administered to patients with EM. 

BMI = body mass index; CM = chronic migraine; EM = episodic migraine; HIT-6 = 6-item Headache Impact Test; 
MIDAS = Migraine Disability Assessment; NA = not applicable; SD = standard deviation.ACCEPTED
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Table 2. AEs IN THE SAFETY POPULATIONa  

FREMANEZUMAB 

CM EM 
 

Quarterly 

(n=550) 

Monthly 

(n=558) 

Quarterly 

(n=394) 

Monthly 

(n=386) 

Patients with AEs, n (%)     

≥1 AE 461 (84) 498 (89) 330 (84) 323 (84) 

≥1 treatment-related AE 299 (54) 328 (59) 213 (54) 223 (58) 

≥1 AE leading to study discontinuation 20 (4) 18 (3) 20 (5) 18 (5) 

≥1 serious AE 38 (7) 35 (6) 21 (5) 21 (5) 

Deathb 0 0 0 0 

Common AEs (occurring in >4% of patients in any group), n (%) 

Injection-site induration 165 (30) 196 (35) 113 (29) 145 (38) 

Injection-site pain 157 (29) 182 (33) 118 (30) 123 (32) 

Injection-site erythema 138 (25) 171 (31) 85 (22) 103 (27) 

Upper respiratory tract infection 77 (14) 72 (13) 59 (15) 45 (12) 

Nasopharyngitis 64 (12) 61 (11) 41 (10) 51 (13) 

Injection-site hemorrhage 42 (8) 44 (8) 17 (4) 28 (7) 

Sinusitis 40 (7) 39 (7) 19 (5) 18 (5) 

Urinary tract infection 39 (7) 28 (5) 22 (6) 24 (6) 

Injection-site pruritus 26 (5) 39 (7) 15 (4) 35 (9) 

Bronchitis 23 (4) 25 (4) 21 (5) 14 (4) 

Influenza 22 (4) 30 (5) 11 (3) 11 (3) 

aThe safety population included all patients who received ≥1 dose of study drug. 
bOne patient died of cerebrovascular accident that resulted from a ruptured intracranial aneurysm approximately 
300 days after the last dose of fremanezumab. 
AE = adverse event; CM = chronic migraine; EM = episodic migraine.  
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Table 3. BLOOD PRESSURE VALUES IN THE SAFETY POPULATION 

Patients with 

medical history of 

hypertension 

(n=196) 

Patients with 

hypertension 

at baselinea 

(n=169) 

Patients using 

antihypertensive 

concomitant medications 

(n=164) 

 

Systolic Diastolic Systolic Diastolic Systolic Diastolic 

Baseline       

Mean 128.2 82.3 142.4 91.5 131.0 84.0 

Median 126.5 82.5 144.0 93.0 131.0 84.0 

Month 3       

Mean 127.7 81.9 131.4 84.8 129.1 83.0 

Median 128.0 82.0 131.0 86.0 130.0 83.0 

Month 6       

Mean 127.1 81.8 130.8 84.2 128.9 83.0 

Median 128.0 83.0 130.5 85.0 129.0 84.0 

Month 12       

Mean 128.0 81.6 129.4 84.2 128.6 82.3 

Median 127.0 82.0 130.0 86.0 128.5 83.0 

aBaseline high blood pressure was defined as systolic blood pressure = 140 mmHg or diastolic blood pressure = 
90 mmHg. ACCEPTED
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Table 4. SUMMARY OF EFFICACY ENDPOINTS IN THE FULL ANALYSIS SET POPULATION 

FREMANEZUMAB 

CM EM 

 

Quarterly 

(n=549) 

Monthly 

(n=554) 

Quarterly 

(n=393) 

Monthly 

(n=382) 

Mean (SE) change in monthly number of migraine days 

Baseline to month 3 –6.0 (0.3) –6.7 (0.3) –4.7 (0.2) –4.8 (0.2) 

Baseline to month 6 –6.5 (0.3) –7.6 (0.3) –5.0 (0.2) –4.9 (0.2) 

Baseline to month 12 –7.2 (0.3) –8.0 (0.3) –5.2 (0.2) –5.1 (0.2) 

Mean (SE) change in monthly number of headache days of at least moderate severity 

Baseline to month 3 –5.5 (0.3) –5.8 (0.3) –3.8 (0.2) –3.8 (0.2) 

Baseline to month 6 –5.7 (0.3) –6.5 (0.3) –4.1 (0.2) –3.9 (0.2) 

Baseline to month 12 –6.4 (0.3) –6.8 (0.3) –4.4 (0.2) –4.2 (0.2) 

Mean (SE) change in monthly number of headache days of any severity 

Baseline to month 3 –5.9 (0.3) –6.4 (0.3) –4.2 (0.2) –4.1 (0.2) 

Baseline to month 6 –6.3 (0.3) –7.1 (0.3) –4.5 (0.2) –4.3 (0.2) 

Baseline to month 12 –7.2 (0.3) –7.8 (0.3) –4.9 (0.2) –4.8 (0.2) 

Mean (SE) change in monthly number of days with any acute headache mediation use 

Baseline to month 3 –4.9 (0.3) –5.4 (0.3) –4.0 (0.2) –3.7 (0.2) 

Baseline to month 6  –5.2 (0.3) –5.9 (0.3) –4.3 (0.2) –4.1 (0.2) 

Baseline to month 12 –6.0 (0.3) –6.2 (0.3) –4.6 (0.2) –4.3 (0.2) 

Patients (%) with ≥50% reduction in monthly average number of migraine days 

Baseline to month 3 218 (42) 254 (48) 218 (59) 221 (61) 

Baseline to month 6 214 (44) 260 (54) 224 (65) 204 (60) 

Baseline to month 12 231 (53) 248 (57) 206 (66) 203 (68) 

Mean (SE) change in HIT-6 scorea     

ACCEPTED
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Baseline to month 6 –6.9 (0.3) –8.1 (0.3) NA NA 

Baseline to month 12 –7.8 (0.4) –8.4 (0.4) NA NA 

Mean (SE) change in MIDAS scoreb     

Baseline to month 6 NA NA –27.2 (1.6) –27.1 (1.7) 

Baseline to month 12 NA NA –26.0 (1.6) –27.4 (1.8) 

aHIT-6 was only administered to patients with CM. 
bMIDAS was only administered to patients with EM. 
CM = chronic migraine; EM = episodic migraine; HIT-6 = 6-item Headache Impact Test; MIDAS = Migraine 
Disability Assessment; NA = not applicable; SE = standard error. 
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