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ABSTRACT
Background Migraine is the second most common 
prevalent disorder worldwide and is a top cause of 
disability with a substantial economic burden. Many 
preventive migraine medications have notable side effects 
that affect different body organs.
Method We systematically searched for published 
randomised controlled trials (RCTs) using terms for 
migraine/headache and preventive medications. Using 
eligibility criteria, two reviewers independently assessed 
the articles. Cochrane risk- of- bias tool was applied to 
assess the quality of the studies. Data were classified by 
system organ class (SOC).
Results Thirty- two RCTs with 21 780 participants met 
the eligibility criteria for the incidence of adverse events 
(AEs). Additionally, 33 RCTs with 22 615 participants 
were included to synthesise the incidence of serious AEs 
(SAEs). The percentage of attributed AEs and SAEs to 
each SOC for 10 preventive drugs with different dosing 
regimens was calculated. Amitriptyline and topiramate 
had a higher incidence of nervous system disorders; 
Topiramate was also associated with a higher incidence of 
psychiatric disorders. All drugs showed a certain incidence 
of infections and infestations, with Onabotulinumtoxin A 
(BTA) having the lowest rate. BTA had a higher incidence of 
musculoskeletal disorders than the other drugs. Calcitonin 
gene- related peptide (CGRP) monoclonal antibodies (MAbs) 
such as fremanezumab and galcanezumab were linked to 
more general disorders and administration site conditions 
than other drugs.
Conclusion Notably, the observed harm to SOCs varies 
among these preventive drugs. We suggest conducting 
head- to- head RCTs to evaluate the safety profile of oral 
medications, BTA, and CGRP MAbs in episodic and/or 
chronic migraine populations.
PROSPERO registration number CRD42021265993.

BACKGROUND
Migraine ranks as the second most prevalent 
disabling condition worldwide, and it is the 
top cause of years lived with disability among 
individuals aged 15–49 years.1 Migraine is a 

recurrent condition characterised by head-
aches lasting from 4 hours to 72 hours. 
These headaches are described as pulsating, 
typically unilateral, and can be moderate 
to severe in intensity. Migraine symptoms 
include nausea and/or vomiting, sensitivity 
to light and/or sound and can be aggravated 
from routine physical activity.2 Migraine can 
significantly impact the patient’s work–life, 
social and leisure activities as well as their 
physical and emotional well- being. This, in 
turn, can result in a considerable burden on 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The current landscape of migraine management 
involves preventive medications with notable side 
effects, contributing to challenges in adherence and 
treatment discontinuation. While previous reviews 
have explored the safety of migraine medications, 
there remains a gap in understanding how these 
pharmacological treatments affect specific organs 
in the body.

WHAT THIS STUDY ADDS
 ⇒ This study contributes by systematically evaluating 
adverse events and serious adverse events asso-
ciated with 10 preventive migraine medications. 
Notably, it identifies varying safety profiles, with am-
itriptyline and topiramate showing higher adverse 
event incidence particularly in the nervous system, 
while newer treatments exhibit limited adverse 
events, emphasising the need for head- to- head 
trials.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Further head- to- head randomised controlled trials 
to evaluate the safety profile of oral medications, 
Onabotulinumtoxin A and calcitonin gene- related 
peptide monoclonal antibodies in episodic and/or 
chronic migraine populations is encouraged.
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patients and their families and also an increase in health-
care expenditure.3 The frequency of migraine episodes 
determines its classification: up to 14 migraine days per 
month is classified as ‘episodic’, while a headache occur-
ring on 15 or more days per month, with at least 8 days 
meeting migraine criteria, is classified as ‘chronic’.4

Currently, various migraine preventive therapies are 
recommended for individuals who experience four or 
more migraine attacks per month, have overused or failed 
on acute medication or suffer from significant migraine- 
related impairment in daily functioning or quality of life.5 
Many preventive migraine medications have notable side 
effects, including fatigue, memory problems, mental 
confusion, weight gain and sexual dysfunction. Poor 
adherence and persistence with preventive treatments 
for migraine are common, and adverse events frequently 
lead to treatment discontinuation.5

The published literature reveals a complex view 
regarding patient preferences and side effects related to 
migraine preventive drugs. Among the side effects, depres-
sion, memory loss and weight gain are the least accepted.6 
Women show a greater aversion to weight gain.6 A 2019 
choice experiment demonstrated that avoiding a 10% 
increase in weight was more desired by participants than 
avoiding issues with memory and reasoning.5 Thus, it is 
important to have a picture of the side effects of each of 
these preventive drugs.

Although systematic reviews and meta- analyses have 
been conducted to assess the safety of head- to- head 
medications,7–14 there is currently no evidence available 
to compare the safety profiles of pharmacological medi-
cations for migraine and determine which organs in the 
body are affected. This review aims to synthesise evidence 
on the incidence of adverse events (AEs) and serious AEs 
(SAEs) in people with chronic or episodic migraine.

METHODS
We followed the Preferred Reporting Items for System-
atic Reviews and Meta- Analyses (PRISMA) guidelines for 
reporting systematic reviews.15 No ethical approval was 
required. We considered the following standard defini-
tions for AEs and SAEs (table 1).

Search strategy
The search strategy was constructed in MEDLINE by an 
information specialist and checked by another informa-
tion specialist for any errors before being translated to 
other bibliographic databases. No date or language limits 
were applied. The following databases were searched 
in September 2021: MEDLINE (Ovid), Embase (Ovid), 
Cochrane CENTRAL, Science Citation Index Expanded 
(Web of Science), Global Index Medicus,  ClinicalTrials. 
gov and WHO’s International Clinical Trials Registry 
Platform.

A supplemental search was performed in February 
2022 for three medicines which are currently used in the 
UK which were not included in the original search: ribo-
flavin, magnesium & CoQ- 10. An additional, pragmatic 
search was also conducted to identify recent systematic 
reviews of migraine preventive drugs. The reference lists 
of the outputs of this search, those of the National Insti-
tute for Health and Care Excellence (NICE), Scottish 
Intercollegiate Guidelines Network (SIGN) and Amer-
ican Headache Society guidelines were checked for rele-
vant literature. Authors of key studies were contacted and 
forward and backward citation tracking was conducted 
on all included papers.

We reran all searches in November 2022 and in June 
2023 to identify any new publications. Full details of all 
searches are provided in online supplemental appendix 
1. We used EndNote V.X2016 to manage references 
including the removal of duplicates.

Eligibility and study selection
We only included randomised controlled trials (RCTs) 
with more than 100 participants per arm and defined AEs 
and SAEs according to the standard definitions in table 1. 
Our focus was on adult participants aged 18 years or older 
with chronic or episodic migraine. We considered phar-
macological medications available in the UK or expected 
to become available, and compared them with placebo, 
usual care or other preventative drugs. We excluded tradi-
tional Chinese medicines, non- UK herbal remedies, non- 
pharmacological interventions, dose–response trials and 
drugs not recommended by NICE or SIGN. We did not 
include data on discontinuation or withdrawal from trials.

Table 1 : Definitions of key terms

Adverse events (AEs) An AE that is not a SAE, meaning that it does not result in death, is not life- threatening, 
does not require inpatient hospitalisation or extend a current hospital stay, does not 
result in an ongoing or significant incapacity or interfere substantially with normal life 
functions, and does not cause a congenital anomaly or birth defect; it also does not put 
the participant in danger and does not require medical or surgical intervention to prevent 
one of the results listed above.17

Serious adverse events (SAEs) An adverse event that results in death, is life- threatening, requires inpatient hospitalisation 
or extends a current hospital stay, results in an ongoing or significant incapacity or 
interferes substantially with normal life functions, or causes a congenital anomaly or 
birth defect. Medical events that do not result in death, are not life- threatening, or do not 
require hospitalisation may be considered SAEs if they put the participant in danger or 
require medical or surgical intervention to prevent one of the results listed above.17
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Our outcomes of interest were AEs, treatment- related 
AEs (TAEs), SAEs and treatment- related SAEs (TSAEs).

Two reviewers (AB and SN) assessed title and abstract 
screening first, and then abstract and full text screening 
were conducted by a combination of four reviewers (MU, 
SN, AA and ND). Discrepancies were resolved through 
discussion by a third reviewer (CD or MM).

Data extraction and synthesis
Data from included studies were extracted by one reviewer 
(SN) using a predetermined data extraction form in 
Microsoft Excel and checked for accuracy and complete-
ness by a second reviewer (SK). Information collected 
included study characteristics, participant demographics, 
treatment details and adverse event definitions as well as 
data on adverse events, TAEs, serious adverse events and 
TSAEs.

We applied the Common Terminology Criteria for 
Adverse Events (CTCAE) V.5.017 to classify the adverse 
events and serious adverse events and calculated their 
proportion for each system organ class (SOC) and 
preventive drug.

Quality assessment
The Cochrane risk- of- bias tool for RCTs18 was applied to 
assess the risk of bias by SN. To ensure the accuracy, 20% 
of studies was checked by SK.

RESULTS
Study selection
Out of 19 111 initial records after removal of dupli-
cates, 18 777 were excluded during title and abstract 
screening. Three- hundred and thirty- four records 
were assessed for eligibility and 59 articles reporting 
data from 33 trials were included after full text 
assessment (see online supplemental appendix 2 
for excluded studies).19–57 Although many of these 
linked articles were cited, we only used the main 
trial paper for the main citation, as the other linked 
papers only reported some subgroup analyses, were 
either repetitive or combined the data. The PRISMA 
flow diagram summarises study selection results 
(figure 1).

Figure 1 PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta- Analyses; RCTs, 
randomised controlled trials; SAEs, serious adverse events.
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Study characteristics
The patients in each of the included studies satisfied 
the diagnostic criteria of chronic or episodic migraine 
in accordance with the International Classification of 
Headache Disorders.58 Nineteen RCTs included only 
participants with episodic migraine,19 21 36–45 47–49 51–53 55 
nine RCTs enrolled participants exclusively with chronic 
migraine,20 22–26 29–31 35 57 and five RCTs had a mixed 
population of both chronic or episodic migraine partic-
ipants.34 46 50 54 56 All of the RCTs were conducted across 
multiple centres. The number of participants randomised 
across the 33 trials evaluating the safety of pharmacolog-
ical treatment ranged from 21739 to 137925 with a total 
of 22 615 participants. The mean age of trial participants 
ranged from 3630 to 4634 years; and the percentage of 
female participants ranged from 74%53 to 91%.54

Most of the trials utilised double- blinded designs 
except two trials that were classed as open- label.35 55 Treat-
ment duration varied across the trials; one trial had a 
4- week treatment duration,52 while 19 trials reported 12 
weeks.20–22 29–31 34 36 37 39 40 42 47–51 53 57 Additionally, one trial 
had a treatment duration of 22 weeks,41 11 trials reported 
a 24- week treatment duration,21 25 26 35 38 43–46 54 56 and for 
one trial the treatment duration was 52 weeks.55

The included studies evaluated 20 different dosing 
regimens of nine drugs, including calcitonin gene- 
related peptide (CGRP) monoclonal antibodies (MAbs) 
(eptinezumab 100 mg and 300 mg, erenumab 70 mg and 
140 mg, fremanezumab 225 mg and 675 mg and galcane-
zumab 120 mg, 150 mg and 240 mg), onabotulinumtoxin 
A (BTA) 7U, 25U, 50U, 155U and 195U, topiramate 
100 mg, atogepant 10 mg, 30 mg and 60 mg, amitriptyline 
25 mg to 100 mg and rimegepant 75 mg. Further details 
of included characteristics of these studies are presented 
in online supplemental table 1 and online supplemental 
appendix 3.

Adverse events
Thirty- two studies reported adverse events for 20 different 
dosing regimens of nine drugs with 21 780 partici-
pants.19–57 The most reported adverse events belonged 
to Amitriptyline 25 mg to 100 mg and galcanezumab 
150 mg with 89%39 41 and 72.0%,39 respectively. The lowest 
number of any adverse events are for erenumab 140 mg 
(33%).31 43 46–48 Online supplemental table 2 summarises 
the pooled adverse events as reported in the 32 trials; we 
have highlighted in bold for each SOC the medication, 
which contributed to the largest percentage of AEs. For 
example, for gastrointestinal disorders, amitriptyline (25 
mg to 100 mg) had the highest percentage of adverse 
events (59%); and for nervous system disorders, topira-
mate 100 mg was attributed with the highest percentage 
of AEs at 60%. Table 2 presents the most common adverse 
events for each medication. For example, participants 
in the amitriptyline (25 mg to 100 mg) group experi-
enced dry mouth (36%), and participants in the topira-
mate 100 mg group suffered from paraesthesia (36%). 
Further details of adverse events for each individual study 

categorised according to SOC are presented in online 
supplemental appendix 4, online supplemental tables 
2–17.

Serious adverse events
Serious adverse events were reported in 33 trials, eval-
uating 20 different dosing regimens of nine drugs with 
data from 22 615 participants.19–57 One trial did not 
report the number of people with SAEs, but the results 
indicated no treatment- related SAEs.49 Thus, SAEs from 
32 trials with 21 643 participants were combined, and 
online supplemental table 3 shows the percentage of 
attributed SAEs for each SOC. In online supplemental 
table 3, we have highlighted in bold for each SOC the 
medication, which contributed to the largest percentage 
of SAEs. For example, for infections and infestations, 
topiramate 100 mg had the highest percentage of serious 
adverse events (1.13%); and for neoplasm- benign malig-
nant and unspecified, BTA was attributed with the highest 
percentage of SAEs at 1.21%. Further information on the 
incidence of SAEs for each dosing regimen is found in 
online supplemental appendix 5, online supplemental 
tables 19 to 40.

Risk of bias assessment
Figure 2 and online supplemental table 1 provide a 
summary of the risk of bias results. In terms of overall risk 
of bias, two trials were rated as being at high risk of bias,35 55 
16 trials at medium risk of bias22 29 30 38 39 41 44–47 49–51 53 54 57 
and 15 trials at low risk of bias.19–21 25 26 31 34 36 37 40 42 43 48 52 56 
Overall, there were no major concerns that the studies 
were not applicable to the research question for this 
review.

DISCUSSION
Overview and key findings
We systematically reviewed and narratively synthesised the 
incidence of adverse and serious adverse events from 33 
clinical trials involving 22 615 participants with chronic or 
episodic migraine.19–57 Our findings suggest that all the 
pharmacological interventions reviewed were well toler-
ated, although the incidence of adverse events varied 
among the drugs. For instance, amitriptyline and topira-
mate had a higher incidence of adverse events in nervous 
system disorders, while rimegepant did not cause such 
disorders in any of the trials. Topiramate was associated 
with a higher incidence of psychiatric disorders. All drugs 
caused some infections and infestations, with erenumab 
and eptinezumab having the highest rates and BTA having 
the lowest rates. BTA had a higher incidence of musculo-
skeletal and connective tissue disorders compared with 
other medications. Amitriptyline and topiramate were 
associated with more gastrointestinal disorders in partic-
ipants, while fremanezumab and Galcanezumab were 
linked to more general disorders and administration site 
conditions than other drugs.
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Table 2 Most common adverse events for each medication (%)

Medications Doses Participants (N) Most common adverse events (%)

Amitriptyline41 25 mg to 100 mg 169 Dry mouth (36), somnolence (18), dizziness 
(11), dyspepsia and constipation (8) and 
nausea (7).

Atogepant36 55 10 mg 221 Constipation (8), nausea (5) and upper 
respiratory tract infection (4).

30 mg 228 Constipation (7), upper respiratory tract 
infection (6) and nausea (4).

60 mg 774 Nasopharyngitis (4), influenza, upper 
respiratory tract infection and urinary tract 
infection (3) and constipation (2).

BTA25 35 155 U 907 Neck pain (6), muscular weakness, cognitive 
disorder (4) and migraine, headache and 
dizziness (2).

Eptinezumab26 30 38 52 54 100 mg 1238 Nasopharyngitis and upper respiratory tract 
infection (4) and dizziness, nausea, fatigue (2).

Eptinezumab26 30 38 54 300 mg 989 Nasopharyngitis (7), upper respiratory tract 
infection (6) and nausea (3)

Erenumab37 21 mg 105 Nasopharyngitis (5), influenza (4), headache (3) 
and upper respiratory tract infection (2).

Erenumab37 7 mg 108 Nasopharyngitis (9), migraine (4) and upper 
respiratory tract infection and influenza (2).

Erenumab31 37 40 43 48 56 57 70 mg 1637 Nasopharyngitis (6), upper respiratory tract 
infection and constipation (4) and injection site 
pain (2).

Erenumab31 43 46–48 140 mg 1238 Constipation (6), nasopharyngitis and fatigue 
(4), upper respiratory tract infection (2).

Fremanezumab19 20 22 34 42 Monthly 1263 Injection site induration (18), injection site pain 
(17), injection site erythema (15), injection site 
reaction (7), nasopharyngitis (6).

Quarterly 1251 Injection site pain (20), injection site 
erythema and injection site induration (14), 
nasopharyngitis (8), injection site reaction (7).

Galcanezumab21 29 44 45 50 53 120 mg 1313 Injection site pain (8), nasopharyngitis (6), 
injection site erythema (4), injection site 
reaction and injection site pruritus (3).

Galcanezumab21 29 44 45 240 mg 844 Injection site pain (11), injection site erythema 
(7), injection site reaction and injection site 
pruritus (5), nasopharyngitis (4).

Galcanezumab (LY2951742)39 150 mg 107 Injection site pain and upper respiratory tract 
infection (17), back pain (7), abdominal pain 
and arthralgia (6), injection site erythema, 
dizziness, rash, and hypertension (5).

Rimegepant51 75 mg 370 Nasopharyngitis (4), nausea (3), upper 
respiratory tract infection and urinary tract 
infection (2).

Topiramate35 41 46 100 mg 707 Paraesthesia (36), difficulty with concentration, 
dizziness and fatigue (12), nausea (9), 
hypoesthesia and dry mouth (5), depression, 
somnolence and vertigo (3)

BTA, Onabotulinumtoxin A.
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Figure 2 Risk of bias assessment result.
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It should be noted that the number of included trials 
for each drug are different. Safety profiles for erenumab, 
topiramate and galcanezumab were investigated more 
extensively than other medications. Additionally, almost 
half of the included trials were potentially biased (medium 
or high risk), which should be taken into consideration 
when interpreting the results. Many of these trials raised 
concerns due to their outcome assessors being aware 
of the interventions received by study participants. It 
remained unclear whether the assessment of outcomes 
had been influenced by knowledge of whether interven-
tions were received or not.

RCTs are not typically powered to show adverse events. 
Even in this systematic review, there is likely to be insuf-
ficient statistical power to identify differences in the 
incidence of uncommon adverse events. These are best 
identified in observational studies.

Our review found that placebo- related adverse events 
were more frequent than those observed in patients who 
were receiving various doses of erenumab, rimegepant, 
topiramate and eptinezumab. Reported AE percentages 
for placebo were similar to those for atogepant, while 
they were lower for the other medications.

Generalisibilty and other studies
Some trials have exclusively investigated the safety profiles 
of certain medications in patients with either episodic 
or chronic migraine, while others have included a mix 
of both. Despite these differences, the incidence of AEs 
and SAEs appears to be generally consistent across all 
types of migraine, suggesting that the type of migraine 
is not a critical determinant of the safety profiles of these 
medications.

In our comparisons with other studies, we have iden-
tified some evidence that support our findings, while 
others do not align with the conclusions we have drawn 
about the adverse events and standard adverse events 
in this review. We have compared our findings with the 
other studies for each drug separately:

 ► Topiramate: overall, three trials35 41 46 reported 
that topiramate was poorly tolerated, with the most 
common AEs related to the nervous system and gastro-
intestinal disorders. The results of a meta- analysis 
showed that the safety profile favoured the CGRP 
MAbs, with a higher likelihood of benefit compared 
with harm when compared with topiramate.59

 ► BTA: the results of three trials25 35 indicated that BTA 
is well tolerated with the most common adverse events 
limited to musculoskeletal and connective tissue disor-
ders. Furthermore, a pairwise meta- analysis revealed 
that the total AEs for BTA were higher than placebo, 
with a relative risk ratio of 1.22 (95% CI 1.07 to 1.14).7 
This is consistent with our findings.

 ► Eptinezumab: all doses of eptinezumab were generally 
well tolerated and acceptable in the three trials38 52 54 
it was reported. Eptinezumab at 100 mg dose exhib-
ited a smaller proportion of AEs, which may be attrib-
uted to the short treatment duration of 4 weeks in one 

study.52 Results of a meta- analysis showed that CGRP 
MAbs safety profiles were not significantly different 
from placebo (OR 1.17, 95% CI 0.91 to 1.51).8 The 
most common AEs for all doses were related to infec-
tions and infestations8 which is in line with our results.

 ► Erenumab: two meta- analyses yielded results 
consistent with our review, indicating no signifi-
cant differences in the occurrence of AEs and SAEs 
between the erenumab and placebo.9 10 According 
to our findings from nine trials,31 37 40 43 46–48 56 57 the 
lowest incidence of AEs occurred in patients taking 
140 mg of erenumab. Patients who were prescribed 
70 mg of erenumab reported a higher incidence of 
infection and infestation, which was consistent with 
another review.8

 ► Fremanezumab: five trials reported the incidence 
of adverse events, which was reported to be lower 
in the monthly groups compared with the quarterly 
groups.19 20 22 34 42 Statistical analysis of a meta- analysis 
showed that the fremanezumab group is more likely to 
suffer from adverse events related to the trial regimen 
rather than placebo (RR=1.21, 95% CI 1.09 to 1.34, 
p=0.0005).60 However, the most common adverse 
event remained as injection- site reactions, which is in 
line with our results.60

 ► Galcanezumab: seven trials found that the incidence 
of adverse events was lower for the 12- week treat-
ment period29 39 50 53 compared with the 24- week 
period.21 44 45 General disorders and administration 
site conditions, followed by infection and infesta-
tions, were the most frequent AEs for all doses. While 
Hou et al presented upper respiratory infections and 
viral infections (infection and infestations) as the 
most common AEs,8 this was not consistent with our 
finding, perhaps due to the fact they only reported 
safety data on galcanezumab from one trial.

 ► Rimegepant: the results for rimegepant 75 mg from 
one small trial showed similar tolerability to placebo, 
and there were no unexpected or serious safety issues 
noted.51 61 In line with our findings, Gao et al demon-
strated that rimegepant 75 mg was safe for treating 
episodic migraine.11

 ► Atogepant: the AEs for all doses from two studies were 
approximately the same and well tolerable,36 55 which 
is supported by results of another systematic review.12 
Infection was more common in all doses.

 ► Amitriptyline 25 mg to 100 mg: the results of a small 
trial indicated poor tolerability, with gastrointestinal 
disorders being the most commonly experienced 
adverse events, followed by nervous system disor-
ders.41 We could not find any evidence for the safety 
profile of Amitriptyline that had been synthesised 
through systematic review or meta- analysis.

Strengths and limitations
The main strength of our review is the analysis of 
adequately powered studies of the wide range of medi-
cations, as most systematic reviews in the literature focus 
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on only one or a few drugs. We included the CGRP MAbs 
namely fremanezumab, eptinezumab, galcanezumab 
and erenumab, along with BTA, topiramate, amitripty-
line, atogepant and rimegepant. This diversity provides 
a comprehensive overview of medication safety, enabling 
decision- makers to compare treatments and obtain a 
more accurate reflection of clinical practice. We used 
a comprehensive search strategy across a wide range of 
electronic databases, without imposing any restrictions 
on date or language.

It is important to mention additional limitations of 
some included trials in this review. Specifically, atoge-
pant and rimegepant have product licenses but are 
not yet approved by NICE. However, Scottish Medicine 
Consortium in 2023 approved atogepant for chronic and 
episodic migraine and rimegepant for episodic migraine. 
The BTA trial for episodic migraine patients used non- 
standard doses, while the standard dose for chronic 
migraine patients is 155U. Additionally, the 150 mg dose 
of galcanezumab, which is not commonly used, had a 
noticeably higher adverse events profile.

Excluding studies with fewer than 100 participants 
per arm and also excluding studies without reporting 
AEs and SAEs according to the standard definition have 
limited our analyses to more recently investigated treat-
ments where the trial methodology is more precise, at the 
risk that we might exclude pertinent data from smaller, 
usually older, trials. Because of this, we were unable 
to identify any eligible studies of adequate quality for 
other commonly used oral drugs used in the manage-
ment of migraine, such as candesartan, flunarizine and 
Propranolol.

Furthermore, the results must be viewed cautiously 
due to limitations. It is important to note that differences 
in the definition and measurement of side effects may 
have influenced reporting. To manage this variability, we 
opted to include trials adhering to the standard defini-
tion AEs and SAEs, enabling categorisation within the 
SOC. However, we acknowledge that variations in the 
measurement and reporting of side effects exist among 
the included trials, and this aspect remains unclear in 
some original papers. Also, we used CTCAE V.5.0 to clas-
sify AEs and SAEs, but some events in the studies were 
not classified in the CTCAE. To address this, our clinical 
experts determined the appropriate category for those 
events, such as categorising panic attacks as a psychiatric 
disorder (further details in online supplemental table 18 
and 41, online supplemental appendix 4 and 5).

Other systematic reviews we compared with ours noted 
limitations in the RCTs and recommended further head- 
to- head RCTs to obtain more robust results for AEs. 
Similarly, we suggest conducting additional head- to- 
head RCTs to evaluate the safety profile of oral medica-
tions, BTA and CGRP MAbs in episodic and/or chronic 
migraine populations.

While assessing the incidence of AEs and SAEs 
from these drugs is important and gives important 
new insights, there is a wider literature related to 

known adverse effects of these drugs when used in the 
general population. For example, the SAEs of sodium 
valproate (teratogenicity and developmental delay) 
when used in women of childbearing potential are 
well documented. To a lesser extent, there are similar 
concerns about teratogenicity and developmental 
delay, and effects on the efficacy of hormonal contra-
ceptives, in topiramate and so it should be used with 
caution in women of childbearing age. These effects 
are unlikely to be captured in RCTs.

CONCLUSION
To the best of our knowledge, our study is the most 
comprehensive review of the safety profile of preven-
tive medications for adults with chronic or episodic 
migraine classified by SOC. Only a minimal number 
of SAEs were observed, with no treatment- related 
SAEs to the drugs were reported. Minor adverse 
events were prevalent, and the findings indicated 
that amitriptyline and topiramate are associated with 
a higher frequency of adverse events, especially in 
the context of nervous system disorders and exhibit 
lower overall tolerance levels. Conversely, emerging 
treatments such as BTA, CGRP MAbs and the gepants 
demonstrate a reduced incidence of adverse events 
and enhanced tolerance. Notably, the observed harm 
to SOCs differs among these drugs. It should be noted 
that the trial numbers are poor with amitriptyline, 
better with Topiramate and good for the others.

Disparities in the occurrence of adverse events were 
identified among the CGRP MAbs. The majority of 
fremanezumab users and one out of four galcane-
zumab users reported problems at the injection site, a 
concern far less frequently noted among eptinezumab 
or erenumab users. Nervous system or gastrointes-
tinal side effects such as paraesthesia and dry mouth 
were commonly experienced by those taking topira-
mate or amitriptyline. Notably, topiramate showed a 
higher association with psychiatric disorders, particu-
larly depression, while adverse events linked to BTA 
were uncommon. We suggest conducting additional 
head- to- head RCTs to evaluate the safety profile of 
oral medications, BTA and CGRP MAbs in episodic 
and/or chronic migraine populations.
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Appendix 1-5 

Appendix 1: Literature searches  

Overview 

Bibliographic databases and clinical trials registers 

Database Date searched Number of records 

MEDLINE All (via Ovid) 08/09/21 4,029 

Embase (via Ovid) 08/09/21 8,404 

Cochrane CENTRAL (via Cochrane Library) 08/09/21 6,754 

Science Citation Index (via Web of Science) 08/09/21 4,737 

Global Index Medicus (via World Health Organization) 14/09/21 200 

Clinicaltrials.gov 15/09/21 338 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

15/09/21 512 

Total number of records retrieved: 24,974 

Duplicates removed (EndNote):  8,368 

Final number for screening: 16,606 

Bibliographic databases and clinical trials registers; additional search for riboflavin, magnesium 

and coenzyme Q10  

Source Date searched Number of records 

MEDLINE All (via Ovid)  08/02/22  163  

Embase (via Ovid)  08/02/22  587  

Cochrane CENTRAL (via Cochrane Library)  08/02/22  331  

Science Citation Index (via Web of Science)  08/02/22  359  

Global Index Medicus (via World Health Organization)  08/02/22  24  

Clinicaltrials.gov  08/02/22  15  

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization)  

08/02/22  38  

Total number of records retrieved: 1,517  

Duplicates removed within this set (EndNote): 481  

Duplicates removed against original search (EndNote):  448  

Final number for screening: 588  

Pragmatic search for recent systematic reviews, to check reference lists/included studies 

Database Date searched Number of records 

MEDLINE All (via Ovid) 14/02/22 114 

Embase (via Ovid) 14/02/22 164 

Cochrane Database of Systematic Reviews (via 

Cochrane Library) 

14/02/22 4 

Total number of records retrieved: 282 

Duplicates removed within this set (EndNote): 103 

Final number for screening: 179 

Bibliographic databases and clinical trials registers; search update November 2022 (including all 

relevant drug terms) 

Database Date searched Number of records 

MEDLINE All (via Ovid) 07/11/22 390 

Embase (via Ovid) 07/11/22 710 

Cochrane CENTRAL (via Cochrane Library) 07/11/22 713 

Science Citation Index (via Web of Science) 07/11/22 440 

Global Index Medicus (via World Health Organization) 07/11/22 222 

Clinicaltrials.gov 08/11/22 390 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

08/11/22 631 

Total number of records retrieved: 3,496 

Duplicates removed within this set (EndNote):  1,096 
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Duplicates removed against previous searches (EndNote):  1,066 

Final number for screening: 1,334 

Other sources; citation tracking 

Source Date searched Number of records 

Reference lists – included studies (Web of Science) 23/11/22 875 

Forwards citation tracking: 

Science Citation Index (Web of Science) 

22-23/11/22 2,710 

Forwards citation tracking: Google Scholar (for studies 

not found in Web of Science only) 

23/11/22 23 

Total number of records retrieved: 3,608 

Duplicates removed (both within this set and against previous searches) (Endnote): 2,122 

Final number for screening: 1,486 

Checking for retraction notices, errata and comments relating to included studies 

Source Date searched Number of records 

MEDLINE All (via Ovid) 22/11/22 23 

Embase (via Ovid) 22/11/22 0 

Retraction Watch website 22/11/22 0 

Total number of records retrieved: 23 

Bibliographic databases and clinical trials registers; search update June 2023 (including all 

relevant drug terms) 

Database Date searched Number of records 

MEDLINE All (via Ovid) 15/06/23 149 

Embase (via Ovid) 15/06/23 408 

Cochrane CENTRAL (via Cochrane Library) 15/06/23 169 

Science Citation Index (via Web of Science) 15/06/23 191 

Global Index Medicus (via World Health Organization) 15/06/23 234 

Clinicaltrials.gov 15/06/23 413 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

15/06/23 663 

Total number of records retrieved: 2,227 

Duplicates removed (both within this set and against previous searches) (EndNote): 1,644 

Final number for screening: 583 
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MEDLINE search strategy: original searches, September 2021  

Date searched: 08/09/21 

Database: Ovid MEDLINE(R) ALL <1946 to September 07, 2021> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1  (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti. (112921) 

2     Headache/ or exp Headache Disorders/ (61239) 

3     1 or 2 [population: migraine/headache] (124144) 

4  (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or anti-

CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. (216437) 

5     Calcitonin Gene-Related Peptide/ai (436) 

6     Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ (217039) 

7     Calcitonin Gene-Related Peptide Receptor Antagonists/ (701) 

8     (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. (507) 

9     (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. (214) 

10     exp Botulinum Toxins/ (17105) 

11     (botulin* adj toxin*).ab,kf,ti,nm. (21943) 

12     (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. (25159) 

13     (antidepress* or anti depress*).ab,kf,ti. (73890) 

14     exp Antidepressive Agents/ (153122) 

15     (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. (17955) 

16     exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ (5005) 

17     (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti. 

(2908) 

18     exp Angiotensin-Converting Enzyme Inhibitors/ (45324) 

19     (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. (37937) 

20     acei.ab,kf,ti. (4344) 

21     lisinopril.ab,kf,ti,nm. (3086) 

22     ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. (14474) 

23     (ARB or ARBs).ab,kf,ti. (7873) 

24     exp Angiotensin Receptor Antagonists/ (25403) 

25     candesartan.ab,kf,ti,nm. (3374) 

26     ((beta adj3 block*) or betablock*).ab,kf,ti. (55697) 

27     ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti. (34997) 

28     exp Adrenergic beta-Antagonists/ (85444) 

29     (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm. 

(67114) 

30     (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. (41676) 

31     (CCB or CCBs).ab,kf,ti. (2619) 

32     exp Calcium Channel Blockers/ (88532) 

33     (flunarizine or verapamil).ab,kf,ti,nm. (27700) 

34     (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. (53599) 

35     exp Anticonvulsants/ (147158) 

36     (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. (31200) 

37     Pizotyline/ (250) 

38     (pizotifen or pizotyline).ab,kf,ti,nm. (418) 

39     (alpha adj4 agonist*).ab,kf,ti. (15369) 

40     exp Adrenergic alpha-Agonists/ (164069) 

41     (clonidine or guanfacine).ab,kf,ti,nm. (19180) 

42     4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 

[Interventions: named drugs/drug classes or types] (1098623) 

43     randomized controlled trial.pt. (542809) 

44     controlled clinical trial.pt. (94373) 

45     randomized.ab. (533045) 

46     placebo.ab. (221237) 
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47     clinical trials as topic.sh. (197235) 

48     randomly.ab. (365421) 

49     trial.ti. (247114) 

50     43 or 44 or 45 or 46 or 47 or 48 or 49 (1392358) 

51     exp animals/ not humans.sh. (4882975) 

52     50 not 51 [RCTs filter] (1281368) 

53     3 and 42 and 52 [population and interventions and RCTs filter] (3949) 

54     ("in data review" or in process or publisher or "pubmed not medline").st. (4677722) 

55     (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. (1547833) 

56     54 and 55 [pragmatic filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 

(236445) 

57     3 and 42 and 56 [population and interventions and non-MEDLINE RCT filter] (365) 

58     53 or 57 (4029) 

 

The migraine/headache search terms (lines 1-3) and botox search terms (lines 10-12) are based on those 

used in:  

Herd CP, Tomlinson  CL, Rick  C, Scotton  WJ, Edwards  J, Ives  N, Clarke  CE, Sinclair  A. Botulinum toxins 

for the prevention of migraine in adults. Cochrane Database of Systematic Reviews 2018, Issue 6. Art. 

No.: CD011616. DOI: 10.1002/14651858.CD011616.pub2. 

 

The search filter for RCTs (lines 43-52) is the Cochrane Highly Sensitive Search Strategy for identifying 

randomized trials in MEDLINE: sensitivity- and precision-maximizing version (2008 revision); Ovid format:  

Lefebvre C, Glanville J, Briscoe S, Littlewood A, Marshall C, Metzendorf M-I, et al. Technical Supplement 

to Chapter 4: Searching for and selecting studies. In: Higgins JPT, Thomas J, Chandler J, Cumpston MS, Li 

T, Page MJ, Welch VA (eds). Cochrane Handbook for Systematic Reviews of Interventions Version 6.2 

(updated February 2021). Cochrane, 2021. Available from: www.training.cochrane.org/handbook. 

 

MEDLINE search strategy: additional searches for riboflavin, magnesium and coenzyme Q10, 

February 2022 

Date searched: 08/02/22 

Ovid MEDLINE(R) ALL <1946 to February 07, 2022> 

1 (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti.

 115846 

2 Headache/ or exp Headache Disorders/ 62888 

3 1 or 2 [population: migraine/headache] 127140 

4 Riboflavin/ 9019 

5 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 14667 

6 Ubiquinone/ 9986 

7 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17133 

8 Magnesium/ or exp Magnesium Compounds/ 83822 

9 magnesium.ab,kf,ti,nm. 113129 

10 4 or 5 or 6 or 7 or 8 or 9 [interventions: 3 drugs added February 2022] 147736 

11 randomized controlled trial.pt. 558117 

12 controlled clinical trial.pt. 94685 

13 randomized.ab. 550007 

14 placebo.ab. 225467 

15 clinical trials as topic.sh. 199113 

16 randomly.ab. 375668 

17 trial.ti. 256318 

18 11 or 12 or 13 or 14 or 15 or 16 or 17 1425517 

19 exp animals/ not humans.sh. 4955382 

20 18 not 19 [Cochrane Highly Sensitive Search Strategy for identifying randomized trials in 

MEDLINE: sensitivity- and precision-maximizing version (2008 revision)] 1311348 

21 3 and 10 and 20 [population + interventions + RCT filter] 161 

22 ("in data review" or in process or publisher or "pubmed not medline").st. 4673502 

23 (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. 1597122 
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24 22 and 23 [filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 231267 

25 3 and 10 and 24 [population + interventions + RCT filter for non indexed studies] 18 

26 21 or 25 163 

 

MEDLINE search strategy: pragmatic search for recent systematic reviews, to check reference 

lists/included studies, February 2022  

 

Date searched: 14/02/22  

Ovid MEDLINE(R) ALL <1946 to February 11, 2022>  

 1 exp Migraine Disorders/pc 2569  

2 "migrain*".ab,hw,kf,ti. 43508  

3 ((prevent* or prophyla*) adj2 (treatment? or therap* or medication? or drug?)).ab,hw,kf,ti.

 179039  

4 2 and 3 3218  

5 (migrain* adj4 (prevent* or prophyla*)).ab,hw,kf,ti. 3883  

6 1 or 4 or 5 5846  

7 (metaanalys* or "meta analys*").tw. 222321  

8 (systematic* adj3 review*).mp. 276043  

9 meta analysis.pt. 152804  

10 7 or 8 or 9 [pragmatic systematic review filter] 392108  

11 (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or 

anti-CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. 219332  

12 Calcitonin Gene-Related Peptide/ai 452  

13 Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ 221635  

14 Calcitonin Gene-Related Peptide Receptor Antagonists/ 781  

15 (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. 588  

16 (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. 247  

17 exp Botulinum Toxins/ 17563  

18 (botulin* adj toxin*).ab,kf,ti,nm. 22444  

19 (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. 25677  

20 (antidepress* or anti depress*).ab,kf,ti. 75518  

21 exp Antidepressive Agents/ 155320  

22 (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. 18204  

23 exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ 5141  

24 (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti.

 2996  

25 exp Angiotensin-Converting Enzyme Inhibitors/ 45974  

26 (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. 38458  

27 acei.ab,kf,ti. 4519  

28 lisinopril.ab,kf,ti,nm. 3114  

29 ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. 14830  

30 (ARB or ARBs).ab,kf,ti. 8220  

31 exp Angiotensin Receptor Antagonists/ 26157  

32 candesartan.ab,kf,ti,nm. 3407  

33 ((beta adj3 block*) or betablock*).ab,kf,ti. 56350  

34 ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti.

 35141  

35 exp Adrenergic beta-Antagonists/ 85957  

36 (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm.

 67483  

37 (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. 41979  

38 (CCB or CCBs).ab,kf,ti. 2692  

39 exp Calcium Channel Blockers/ 89276  

40 (flunarizine or verapamil).ab,kf,ti,nm. 27822  

41 (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. 54399  

42 exp Anticonvulsants/ 149062  
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43 (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. 31789  

44 Pizotyline/ 250  

45 (pizotifen or pizotyline).ab,kf,ti,nm. 420  

46 (alpha adj4 agonist*).ab,kf,ti. 15482  

47 exp Adrenergic alpha-Agonists/ 165206  

48 (clonidine or guanfacine).ab,kf,ti,nm. 19260  

49 Riboflavin/ 9020  

50 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 14670  

51 Ubiquinone/ 9995  

52 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17147  

53 Magnesium/ or exp Magnesium Compounds/ 83845  

54 magnesium.ab,kf,ti,nm. 113174  

55 or/11-54 1249348  

56 6 and 10 and 55 182  

57 limit 56 to yr="2017 - 2022" 114  

 

MEDLINE search strategy: update searches, November 2022 & June 2023 

Date searched: 07/11/22 

Ovid MEDLINE(R) ALL <1946 to November 04, 2022> 

1 (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti.

 121076 

2 Headache/ or exp Headache Disorders/ 64821 

3 1 or 2 [population: migraine/headache, based on Cochrane botox review] 132425 

4 (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or 

anti-CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. 224346 

5 Calcitonin Gene-Related Peptide/ai 463 

6 Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ 227720 

7 Calcitonin Gene-Related Peptide Receptor Antagonists/ 887 

8 (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. 730 

9 (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. 300 

10 exp Botulinum Toxins/ 18153 

11 (botulin* adj toxin*).ab,kf,ti,nm. 23232 

12 (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. 26565 

13 (antidepress* or anti depress*).ab,kf,ti. 78168 

14 exp Antidepressive Agents/ 158352 

15 (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. 18641 

16 exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ 5336 

17 (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti.

 3138 

18 exp Angiotensin-Converting Enzyme Inhibitors/ 46764 

19 (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. 39244 

20 acei.ab,kf,ti. 4749 

21 lisinopril.ab,kf,ti,nm. 3155 

22 ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. 15370 

23 (ARB or ARBs).ab,kf,ti. 8687 

24 exp Angiotensin Receptor Antagonists/ 27181 

25 candesartan.ab,kf,ti,nm. 3449 

26 ((beta adj3 block*) or betablock*).ab,kf,ti. 57470 

27 ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti.

 35378 

28 exp Adrenergic beta-Antagonists/ 86663 

29 (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm.

 68123 

30 (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. 42541 

31 (CCB or CCBs).ab,kf,ti. 2828 
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32 exp Calcium Channel Blockers/ 90326 

33 (flunarizine or verapamil).ab,kf,ti,nm. 28045 

34 (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. 55690 

35 exp Anticonvulsants/ 152010 

36 (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. 32842 

37 Pizotyline/ 252 

38 (pizotifen or pizotyline).ab,kf,ti,nm. 425 

39 (alpha adj4 agonist*).ab,kf,ti. 15644 

40 exp Adrenergic alpha-Agonists/ 166795 

41 (clonidine or guanfacine).ab,kf,ti,nm. 19418 

42 Riboflavin/ 9260 

43 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 15160 

44 Ubiquinone/ 10256 

45 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17694 

46 Magnesium/ or exp Magnesium Compounds/ 85028 

47 magnesium.ab,kf,ti,nm. 115926 

48 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 

23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 

42 or 43 or 44 or 45 or 46 or 47 [Interventions: named drugs/drug classes or types] 1275840 

49 randomized controlled trial.pt. 579949 

50 controlled clinical trial.pt. 95083 

51 randomized.ab. 580977 

52 placebo.ab. 232922 

53 clinical trials as topic.sh. 200534 

54 randomly.ab. 394586 

55 trial.ti. 273031 

56 49 or 50 or 51 or 52 or 53 or 54 or 55 1482588 

57 exp animals/ not humans.sh. 5060853 

58 56 not 57 [Cochrane Highly Sensitive Search Strategy for identifying randomized trials in 

MEDLINE: sensitivity- and precision-maximizing version (2008 revision)] 1364006 

59 3 and 48 and 58 [population and interventions and RCT filter] 4313 

60 ("in data review" or in process or publisher or "pubmed not medline").st. 4897386 

61 (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. 1688331 

62 60 and 61 [filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 242577 

63 3 and 48 and 62 [population and interventions and non-MEDLINE RCT filter] 328 

64 59 or 63 4390 

65 limit 64 to ed=20210908-20221107 303 

66 limit 64 to ep=20210908-20221107 211 

67 limit 64 to dt=20210908-20221107 259 

68 limit 64 to ez=20210908-20221107 259 

69 limit 64 to da=20210908-20221107 366 

70 65 or 66 or 67 or 68 or 69 390 

 

Date searched: 15/06/23 

Ovid MEDLINE(R) ALL <1946 to June 14, 2023> 

As above, but lines 64-70 are: 

64 59 or 63 4509 

65 limit 64 to ed=20221107-20230615 101 

66 limit 64 to ep=20221107-20230615 98 

67 limit 64 to dt=20221107-20230615 127 

68 limit 64 to ez=20221107-20230615 127 

69 limit 64 to da=20221107-20230615 147 

70 65 or 66 or 67 or 68 or 69 149 
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Appendix 2: 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. [1] 

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. [2] 

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. [3] 

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. [4] 

Small sample size of episodic 

migraine 

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. [5] 

Small sample size of chronic 

migraine 

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. [6] 

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. [7] 

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. [8] 

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. [9] 

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. [10] 

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. [11] 

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. [12] 

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. [13] 

Not available in the market 
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Appendix 3: More details on baseline characteristics of the included studies  

First author, year/ Country Study design and Date Key inclusion criteria Key exclusion criteria 

Author, year: Rothrock, 2019 

[1] 

 

Country: 

USA 

 

Study design: 

multicenter, randomised, 

parallel-group, post-

authorisation, open-label 

prospective study. After 12 

weeks, patients initially 

randomised to topiramate 

could cross over to BTA 

treatment 

 

Date: 

August 2014 to September  

2017 

 

 Adults (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 enrolment 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. 

Author, year: Tepper, 2017 [2] 

 

Country: 

North America (Canada and 

the USA) and Europe 

(Czech Republic, Denmark, 

Finland, Germany, Norway, 

Poland, Sweden, and the UK 

Study design: 

phase 2, randomised, 

double-blind, placebo-

controlled, multicentre 

 

Date: 

April 2014, to Dec 2016 

 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. 

 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 
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 Demonstrated at least 80% 

compliance with the eDiary. 

Author, year: Dodick, 2019 [3] 

 

Country: 

82 in the United States, four in 

Australia, and three each in 

New Zealand and the 

Republic of Georgia 

Study design: 

phase 2b, parallel-group, 

double-blind, randomised, 

placebo-controlled, dose-

ranging clinical trial. 

 

Date: 

December 2014 to 

December 2016 

 

 Adults 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 

Author, year: Detke, 2018 [4] 

 

Country: 

Argentina, Canada, Czech 

Republic, Germany, Israel, 

Italy, Mexico, the 

Netherlands, Spain, Taiwan, 

the United Kingdom, and the 

United States 

 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled study 

 

Date: 

January 2016 to March 2017 

 

 Adults 18 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 

 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. 
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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. 

 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 

Author, year: Dodick 2010 [5]; 

[pooled Aurora 2010 [6], 

Diener 2010 

 [7]] 

 

Country: 

56 North American sites 

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 and 7 February 2006 to 

11 August 2008 

 Adults (18 to 65 years) with a history of 

migraine according ICHD-II 

 Randomised 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 immunisation 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 

Author, year: Ferrari, 2019 [8] 

 

Country: 

Belgium, Czech Republic, 

Denmark, Finland, France, 

Germany, Italy, Netherlands, 

Poland, Spain, Sweden, 

Switzerland, UK, and the USA. 

Study design:  

Phase 3 FOCUS trial, 

randomised, double-blind, 

placebo-controlled, 

parallel-group  

 

Date: October 2017 to May 

2019 

 Adults (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  

  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, 
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  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.  

or neck during the 3 months before screening 

visit. 

 Participant has used an intervention/device (for 

example; scheduled nerve blocks and 

transcranial magnetic stimulation) for migraine 

during the 2 months prior to screening. 

 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. 

Author, year: Sakai F, 2021 

[9] 

 

Country: 

Japan and Korea 

 

Study design:  

multicenter, randomised,  

double-blind, placebo-

controlled, parallel-group 

 

Date: 

November 2017 and 

November 2019 

 

 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. 

Author, year: Silberstein SD, 

2017 [10] 

 

Study design:  Adults (18 to 70 years), a history of 

migraine according to ICHD-3 beta for at 

least 12 months. 

 The use of BTA during the 4 months before 

screening 
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Country: 

132 sites in nine countries 

randomised, double-blind, 

placebo-controlled, 

parallel-group trial 

 

Date: 

March 2016 through January 

2017 

 ≥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 pre-intervention 

period to continue these medications 

 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 

Author, year: Lipton, 2020 

[11] 

 

Country: 

13 countries (United States, 

Spain, Ukraine, Russian 

Federation, United Kingdom, 

Republic of Georgia, Hungary, 

Italy, Slovakia, Germany, 

Czech Republic, Denmark, 

and 

Belgium) 

Study design: 

phase 3, double-blind, 

randomised, placebo-

controlled, parallel-group 

 

Date: 

November 2016 to April 

2018. 

 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 anaesthesia within 8 weeks before 

screening or during the duration of the study 
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  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. 

Author, year: Ailani, 2021 [12] 

 

Country: 

United States 

Study design: multicentre, 

double-blind, parallel group, 

randomised, placebo-

controlled trial 

 

Date: 

December 2018 to June 

2020  

 Adults 18 to 80 years of age with 4 to 14 

migraine days per month in the 3 

months before visit 1 and 4 to 14 

migraine days during the 28- day 

baseline period according to an 

electronic diary 

 Participants had to have at least a 1-

year history of migraine with or without 

aura, diagnosed as specified in the 

International Classification of 

Headache Disorders, 3rd edition (ICHD-

3), and with migraine onset before 50 

years of age. 

 Diagnosis of chronic migraine, new daily 

persistent headache, trigeminal autonomic 

cephalalgia, or painful cranial neuropathy as 

defined by the ICHD-3 or if they averaged 15 

or more headache days per month across 

the 3 months before visit 1 or during the 28-

day baseline period. 

 An inadequate response to more than four 

oral medications prescribed for the 

preventive treatment of migraine, two of 

which needed to have different mechanisms 

of action. 

 Participants who used opioids or 

barbiturates on more than 2 days per month, 

triptans or ergots on 10 or more days per 

month, or simple analgesic agents on 15 or 

more days per month in the 3 months before 

visit 1 or during the 28-day baseline period. 

 Use of barbiturates 30 days before screening 

 Pregnant, planning to become pregnant, or 

lactating. 

Author, year: Sun, 2016 [13] 

 

Country: 

North America (Canada, USA) 

and Europe (Denmark, 

Finland, Germany, Norway, 

Sweden, and Portugal) 

Study design: multicentre, 

randomised, double-blind, 

placebo-controlled trial 

 

 

Date: 

 Adults, 18 to 60 years 

 History of migraine for more than 12 

months prior to screening 

 Migraine frequency: ≥ 4 and ≤ 14 
migraine days per month in each of the 

3 months prior to screening and during 

baseline phase 

 Older than 50 years of age at migraine onset 

 History of cluster headache or basilar or 

hemiplegic migraine headache 

 Unable to differentiate migraine from other 

headaches 

 No therapeutic response with > 2 of the 

following eight medication categories for 
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August 2013 to November 

2019 

 Headache frequency: < 15 headache 

days per month (with > 50% of the 

headache days being migraine days) in 

each of the 3 months prior to screening 

and during baseline phase 

 Demonstrated at least 80% compliance 

with the eDiary during baseline phase 

prophylactic treatment of migraine after an 

adequate therapeutic trial. Medication 

categories are: 

(Category 1: Divalproex sodium, sodium 

valproate, Category 2: Topiramate, Category 3: 

Beta blockers (for example: atenolol, bisoprolol, 

metoprolol, nadolol, nebivolol, pindolol, 

propranolol, timolol), Category 4: Tricyclic 

antidepressants (for example: amitriptyline, 

nortriptyline, protriptyline), Category 5: 

Venlafaxine, desvenlafaxine, duloxetine, 

milnacipran, Category 6: Flunarizine, verapamil, 

Category 7: Lisinopril, candesartan, Category 8: 

Butterbur, feverfew, magnesium (≥ 600 mg/day), 
riboflavin (≥ 100 mg/day) 
 Overuse of acute migraine medications in 

any month during the 3 months prior to 

screening or during screening 

Author, year: Ashina, 2020 

[14] 

 

Country: 

USA and the Republic of 

Georgia 

Study design: 

multicenter, randomised, 

double-blind, placebo-

controlled, parallel-group 

study 

 

Date: 

September 2015 to 

December 2017 

 Adults, 18 to 75 years 

 Diagnosis of migraine at ≤ 50 years of 
age 

 History of migraine ≥ 12 months with 
o ≤ 14 headache days of which at least 4 

have to be migraine days (migraine days 

count as headache days) in each 28-day 

period in the 3 months prior to 

screening 

o During the 28 days following the 

screening visit, the subject experiences 

≤ 14 headache days of which at least 4 
have to be migraine days (migraine days 

count as headache days) as recorded in 

the eDiary 

 No use of any botulinum toxin for 

migraine or for any other 

medical/cosmetic reasons requiring 

 Confounding pain syndromes, e.g. 

fibromyalgia, 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- II, 2004 Section 1), 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 
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injections in the head, face, or neck 4 

months prior to screening and during 

the 28-day period prior to 

randomisation 

 Headache eDiary was completed on at 

least 25 of the 28 days prior to 

randomisation 

 Have any clinically significant concurrent 

medical condition 

 Receipt of any monoclonal antibody 

treatment within 6 months of screening 

(within or outside a clinical trial) 

 Previously dosed with ALD403 or any 

monoclonal antibody targeting the CGRP 

pathway 

Author, year: Dodick, 2014 

[15] 

 

Country: 

USA 

 

Study design: 

randomised, double-blind, 

placebo-controlled, phase 2 

proof-of-concept study, 

parallel assignment. 

 

Date: 

July 2012 to September 2013 

 Adults 18–65 years with four to 14 

migraine headache days per month 

 Have a history of migraine as defined 

by ICHD-II, of at least 1 year prior to 

enrolment, migraine onset prior to age 

50, and a moderate frequency of 

migraine headaches 

 Women of child-bearing potential (not 

surgically sterile or at least 1-year 

post-menopause) must test negative 

for pregnancy at the time of screening 

based on a serum pregnancy test and 

must agree to use a reliable method of 

birth control during the study and for 3 

months following completion of 

participation in the study 

 Have clinical laboratory test results 

within normal reference ranges or, if 

outside the normal range, judged not 

clinically significant by the 

Investigator 

 Must not be on any migraine 

prevention therapy, including 

botulinum toxin  

 Agree not to post any personal 

medical data related to the study or 

information related to the study on 

any website or social media site. 

 Current enrolment in, or discontinuation 

within the last 30 days from, a clinical trial 

involving any investigational drug or device, 

or concurrent enrolment in any other type of 

medical research judged not to be 

scientifically or medically compatible with 

this study 

 Previous completion or withdrawal from 

this study or any other study investigating 

LY2951742 or other therapeutic antibodies 

that target calcitonin gene-related peptide  

 History of chronic migraine or migraine 

subtypes including hemiplegic (sporadic or 

familial) migraine, ophthalmoplegic 

migraine, and basilar-type migraine 

 Evidence of significant active psychiatric 

disease including, but not limited to, manic 

depressive illness, schizophrenia, 

generalized anxiety disorder, obsessive 

compulsive disorder, personality disorders, 

or other serious mood, anxiety, depression, 

or substance use disorders 

 Have a history or presence of any other 

medical illness 

 Women who are pregnant or nursing 

 Confirmed corrected QT (QTc) interval >470 

milliseconds (msec) for women and >450 

for men 
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Author, year: Dodick, 2018 

[16] 

 

Country: 

69 sites across North 

America and Europe 

(including Russia) 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled, parallel-group, 

phase 3 trial 

 

Date: 

July 2015 to March 2017 

 Adults 18–65 years 

 Migraine onset prior to age 50 

 History of migraines (with or without 

aura) for ≥ 12 months 
 Migraine frequency: ≥ 4 and < 15 

migraine days per month on average 

across the 3 months prior to 

screening 

 Headache (i.e., migraine and non-

migraine headache) frequency: < 15 

headache days per month on average 

across the 3 months prior to 

screening 

 Demonstrated compliance with the 

eDiary 

 History of cluster headache or hemiplegic 

migraine headache. 

 No therapeutic response with > 2 

categories for prophylactic treatment of 

migraine after an adequate therapeutic 

trial. 

 Concomitant use of 2 or more medications 

with possible migraine prophylactic effects 

within 2 months prior to the start of the 

baseline phase or during the baseline 

phase. 

 Used a prohibited medication, device, or 

procedure within 2 months prior to the start 

of the baseline phase or during the baseline 

phase. 

 Received botulinum toxin 

 Active chronic pain syndromes (such as 

fibromyalgia and chronic pelvic pain). 

 History of major psychiatric disorder, 

seizure, HIV 

 Myocardial infarction (MI), stroke, transient 

ischemic attack (TIA), unstable angina, or 

coronary artery bypass surgery or other 

revascularization procedure within 12 

months prior to screening. 

Author, year: Dodick, 2009 

[17] 

 

Country: 

United States 

Study design: 

multicentre, randomised, 

double-blind, double-

dummy, parallel-group 

noninferiority study 

 

Date: 

February 2004 to October 

2005 

 Adults (age ≥18 years) with a history of 
migraine without or with aura 

(International Headache Society class 

1.1 and 1.2, respectively) for at least 6 

months before the screening 

 Washout period, along with ~3 to 12 

migraines per month in the 3 months 

before the screening 

 Washout period, from 3 to 12 migraine 

episodes during the 28-day 

prospective baseline period, and no 

 With previously failed >2 adequate trials of 

migraine-preventive medications or had 

failed an adequate trial of topiramate or 

amitriptyline because of lack of efficacy or 

AEs. 

 Acute abortive medication uses on >15 

treatment days per month 

 Migraine aura only (without headache) 

 History of cluster headache, a progressive 

neurologic disorder other than migraine, or 

a condition more painful than headache 
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more than 15 headache days 

(migraine and nonmigraine) during the 

prospective baseline period, based on 

headache records. 

 Onset of migraine prior the age of 50 

years 

 History of a medical condition in which use 

of amitriptyline is contraindicated 

 History of an unstable medical condition 

within the past 2 years or of a major 

psychiatric disorder within the past 6 

months that could impair reliable 

participation in the study or necessitate the 

use of medications not permitted in the 

study 

 History of drug or alcohol abuse within the 

past 2 years 

 History of nephrolithiasis, active liver 

disease, or liver function tests ≥2 times the 
upper limit of normal 

 Pregnant or nursing women and those who 

were not practicing a medically accepted 

method of birth control 

Author, year: Dodick, 2018 

[18] 

 

Country: 

Canada, Czech Republic, 

Finland, Israel, Japan, Poland, 

Russia, Spain, United States 

Study design: 

randomised, double-blind, 

placebo-controlled, parallel 

group. 

 

Date: 

March 2016 to April 2017 

 Males or females aged 18 to 70 years, 

inclusive, with migraine onset at ≤50 
years of age (ICHD-3 beta) 

 Patient signs and dates the informed 

consent document 

 Patient has history of migraine according 

to International Classification of 

Headache Disorders, or clinical 

judgment suggests a migraine diagnosis 

 85% e-diary compliance 

 Total body weight between 99 and 265 

lbs, inclusive 

 A subset of patients was allowed to use 1 

concomitant preventive migraine 

medication if the dosing was stable for at 

least 2 months prior to the beginning of 

the pre-treatment period and without any 

change in dose during the study. 

 Clinically significant haematological, cardiac, 

renal, endocrine, pulmonary, gastrointestinal, 

genitourinary, neurologic, hepatic, or ocular 

disease, at the discretion of the investigator 

 History of clinically significant psychiatric 

issues 

 History of cardiovascular disease or vascular 

ischemia or thromboembolic events, such as 

cerebrovascular accident, deep vein 

thrombosis, or pulmonary embolism 

 History of human immunodeficiency virus, 

tuberculosis, or chronic hepatitis B or C 

infection 

 Pregnant or nursing females 

 Using onabotulinumtoxinA during the 4 months 

before screening, 

 Using opioids or barbiturates on more than 4 

days during the pre-treatment baseline period 
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 Acute headache medications were 

permitted 

 Having previous failure of 2 or more of the 

following medication clusters after at least 3 

months of treatment for episodic or chronic 

migraine: divalproex sodium and sodium 

valproate; flunarizine and pizotifen; 

amitriptyline, nortriptyline, venlafaxine, and 

duloxetine; and atenolol, nadolol, metoprolol, 

propranolol, and timolol 

Author, year: Goadsby, 2017 

[19] 

 

Country: 

121 sites across North 

America, Europe, and Turkey 

Study design: 

Multicentre, randomised, 

double-blind, placebo-

controlled, parallel-group, 

phase 3 trial 

 

Date: 

July 2015 to September 2016 

 Adults 18 to 65 years  

 History of migraine (with or without 

aura) for ≥ 12 months prior to 
screening according to the 

International Headache Society (IHS) 

International Classification of 

Headache Disorders (ICHD-3) 

classification 

 Migraine frequency: ≥ 4 and < 15 
migraine days per month on average 

across the 3 months prior to 

screening and during baseline 

 Headache frequency: < 15 headache 

days per month on average across the 

3 months prior to screening and 

baseline 

 Demonstrated at least 80% 

compliance with the eDiary. 

 Older than 50 years of age at migraine onset 

 History of cluster headache or hemiplegic 

migraine headache 

 Unable to differentiate migraine from other 

headache 

 No therapeutic response with > 2 medication 

categories for prophylactic treatment of 

migraine after an adequate therapeutic trial 

 Used a prohibited medication, device, or 

procedure within 2 months prior to the start 

of the baseline phase or during the baseline 

phase 

 Concomitant use of 2 or more medications 

with possible migraine prophylactic effects 

within 2 months prior to the start of the 

baseline phase or during the baseline phase. 

If only 1 prophylactic medication is used, the 

dose must be stable within 2 months prior to 

the start of the baseline phase and 

throughout the study 

Author, year: Sakai 2020 [20] 

 

Country: 

Japan from 40 sites 

Study design: 

Phase 2, randomised, 

double-blind, placebo-

controlled parallel-design 

study 

 

Date: 

 Adults 18 to 65 years 

 Have a diagnosis of migraine as defined 

by International Headache Society (IHS) 

International Classification of 

Headache Disorders (ICHD)-3 beta 

guidelines (1.1 or 1.2) (ICHD-3 2013) 

 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 other antibodies to CGRP 

or its receptor. 
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December 2016 to January 

2019 

 History of migraine headaches of at 

least 1 year prior to screening, and 

migraine onset prior to age 50 

 Patients had to demonstrate ≥80% 
compliance (completion of daily 

entries) with the ePRO diary, and all 

patients agreed to use reliable methods 

of contraception during the study and 

for 5 months after the last dose 

 Known hypersensitivity to multiple drugs, 

monoclonal antibodies or other therapeutic 

proteins, or to Galcanezumab and the 

excipients in the investigational product. 

 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. 

Author, year: Sakai, 2021 [21] 

 

Country: 

Japan and Korea 

Study design: 

multicentred, randomised, 

double-blind, placebo-

controlled, parallel-group 

Phase 2b/3 trial 

 

Date: 

November 2017 and 

November 2019 

 Adults 18 to 70 years 

 Patient with migraine onset at ≤50 years 
of age 

 Patient has a history of migraine, based 

on [ICHD-3 beta] criteria or clinical 

judgment suggests a migraine diagnosis 

for ≥ 12 months prior to giving informed 
consent 

 Patient fulfils the criteria for Episodic 

migraine in baseline information 

collected during the 28-day screening 

period 

 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 (e.g., propranolol used for 

hypertension) if the dose and regimen 

have been stable for at least 2 months 

prior to giving informed consent. 

 Patients who have previously failed (lack of 

efficacy) 2 or more of the clusters of the 

medications for treatment of migraine after 

use for at least 3 months at accepted 

migraine therapeutic doses 

 Haematological, cardiac, renal, endocrine, 

pulmonary, gastrointestinal, genitourinary, 

neurologic, hepatic, or ocular disease 

considered clinically significant in the 

judgment of the investigator 

 Female patient who is nursing at the time 

informed consent is obtained or who tests 

positive in pregnancy test at screening or 

baseline. 

 History of hypersensitivity reactions to 

injected proteins, including monoclonal 

antibodies. 

Author, year: Stauffer, 2018 

[22] 

 

Country: 

90 sites in North America 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled study, parallel 

design 

 Adults 18 to 65 years 

 Have a diagnosis of episodic migraine 

as defined by International Headache 

Society (IHS) International 

 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. 
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Date: 

November 2015 to August 

2018 

Classification of Headache Disorders 

(ICHD)-3 beta guidelines (1.1 or 1.2) 

 History of migraine headaches of at 

least 1 year prior to screening, 

 Migraine onset prior to age 50 

 Monthly frequency of 4-14 Migraine 

Headache Days (MHD). 

 Current use or prior exposure to 

Galcanezumab or another 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. 

Author, year: Skljarevski, 

2018 [23] 

 

Country: 

109 study sites in the United 

States, United Kingdom, 

Netherlands, Spain, Czech 

Republic, Germany, 

Argentina, Israel, Korea, 

Taiwan, and Mexico 

Study design: 

Phase 3, multicentre, 

placebo-controlled, double-

blind, randomised 

 

Date: 

January 2016 and March 

2017 

 Adults 18 to 65 years 

 Have a diagnosis of episodic migraine 

as defined by International Headache 

Society (IHS) International 

Classification of Headache Disorders 

(ICHD)-3 beta guidelines (1.1 or 1.2) 

 History of migraine headaches of at 

least 1 year prior to screening, 

 Migraine onset prior to age 50 

 Monthly frequency of 4-14 Migraine 

Headache Days (MHD). 

 80% compliance rate in using the 

electronic diary 

 patients had to agree to use an 

acceptable method of birth control 

during the study and for at least 5 

months afterwards 

 Having failed treatment with three or more 

migraine prevention drugs from different 

classes (level A or B evidence per American 

Academy of Neurology guidelines for 

episodic migraine prevention) 

 Using opioids or barbiturates more than twice 

per month. 

 If participation were in another clinical trial 

within the past 30 days, prior exposure to 

galcanezumab or any another CGRP 

antibody, taking any therapeutic antibody in 

the past 12 months, known hypersensitivity 

to multiple drugs 

 Presence of any medical or psychiatric illness 

that would preclude study participation 

Author, year: Reuter, 2018 

[24] 

 

Country: 

59 sites in 16 countries across 

Europe and Australia 

Study design: 

randomised, double-blind, 

placebo-controlled, phase 

3b study 

 

Date: 

March 2017 to January 2021 

 Adults 18 – 65 years 

 Documented history of migraine in the 

12 months prior to screen 

 4-14 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 >50 years old at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache 

 Evidence of seizure or psychiatric disorder 

 Score of over 19 on Beck Depression 

Inventory-2 

 Active chronic pain syndrome 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



 Failure of previous migraine 

prophylactic treatments 

 Cardiac or hepatic disease 

Author, year: Reuter, 2022 

[25] 

 

Country: 

82 study sites in Germany 

Study design: 

randomised, double-blind, 

double dummy, active-

controlled, parallel-group 

phase 4 

 

Date: 

February 2019 to July 2020 

 Adults 

 Documented history of migraine in the 

12 months prior to screen according 

ICHD-3 episodic and chronic migraine 

 at least 4 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 If patients had not received prior 

prophylactic migraine treatment (naıve) 
or, due to lack of efficacy or tolerability, 

had failed or had not been suitable for 

up to three previous prophylactic 

treatments from the following: 

Metoprolol/propranolol, amitriptyline, 

and flunarizine 

 Older than 50 years of age at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache, or 

if they were unable to differentiate migraine 

from other headaches 

 History or evidence of major psychiatric 

disorder 

 Score of 19 or higher on Beck Depression 

Inventory (BDI) 

 Having previously received valproate or, in 

the event of chronic migraine, 

onabotulinumtoxin A, in line with 

recommendations of the German HTA bod 

Author, year: Wang, 2021 [26] 

 

Country: 

83 sites across 11 countries in 

Asia, the Middle East, and 

Latin America 

Study design: 

multicentre, randomised, 

double-blind, placebo 

controlled, parallel-group, 

phase 3 study 

 

Date: 

February 2018 to January 

2020 

 Adults 16- 65 years old with migraine 

diagnosis according with ICHD-3 beta 

 ≥4 and <15 migraine days per month 
and <15 headache days in the 12 

months prior to screening 

 4-14 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 >50 years old at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache 

 Evidence of seizure or major psychiatric 

disorder 

 Score of 19 or higher on the BDI 

 Active chronic pain syndrome 

 Cardiac or hepatic disease 

 No therapeutic response to >2 of the seven 

categories of migraine-preventive treatments 

after an adequate therapeutic trial 

 Use of a prohibited medication, device, or 

procedure prior to the start of the study 

 Use of botulinum toxin within 4 months, 

ergotamines or triptans on ≥10 days per 
month, simple analgesics on ≥15 days per 
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month, or opioid or butalbital-containing 

analgesics on ≥4 days per month. 
Author, year: Elkind, 2006 

[27] 

 

Country: 

- 

 

Study design: 

A series of 3 sequential, 

randomised, controlled 

studies 

 

Date: 

- 

 

 

 Adults 18 to 65 years, with International 

Headache Society–defined migraines 

with or without aura. 

 Having an average of 4 to 8 moderate to 

severe migraines per month that 

occurred with a stable frequency and 

severity and had begun at least 1 year 

prior to the study. 

 Patients were first diagnosed with 

migraine before age 50 years and could 

distinguish between migraine and 

nonmigraine headaches. 

 Eligible patients were in stable medical 

condition and, if taking chronic 

medications (including prophylactic 

migraine medications), were on stable 

doses and regimens for at least 3 

months prior to enrolment, which they 

agreed to continue throughout the 

study. 

 Patients with more than 15 headache days 

per month. 

 History of complicated migraine or typical 

migraine pain localized predominantly to the 

occipital or suboccipital region. 

 Patients were ineligible if they were 

consistently refractory to multiple acute 

therapies or had never tried any acute 

therapies. 

 Patients who overused symptomatic 

medications, as were those who used 

caffeine excessively or abused 

alcohol/drugs. 

 Any medical condition or use of any agent 

that might have put the patient at increased 

risk with exposure to BTA or interfered with 

study participation or the results 

 Women who were pregnant, breastfeeding, or 

planning a pregnancy 

 Those with infection or skin problems at the 

injection site. 

Author, year: Mulleners, 2020 

[28] 

 

Country: 

64 sites (hospitals, clinics, or 

research centres) in 12 

countries (Belgium, Canada, 

Czech Republic, France, 

Germany, Hungary, Japan, 

the Netherlands, South 

Korea, Spain, the UK, and the 

USA) 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled, phase 3b trial 

 

Date: 

Sept 2018 to March 21, 2019 

 Adults 18–75 years with a diagnosis of 

migraine with aura or without aura, or 

chronic migraine defined ICHD-3, with a 

history of migraine headaches of at 

least 1 year before screening, and 

migraine onset before the age of 50 

years. 

 History of at least four migraine 

headache days and at least one 

headache-free day per month on 

average within the past 3 months. 

 History of documented treatment 

failure of two to four standard-of-care 

 History of cluster headache or migraine 

subtypes including hemiplegic migraine, 

ophthalmoplegic migraine, and migraine with 

brainstem aura, history of head or neck injury 

within 6 months before the screening visit, or 

history of traumatic head injury associated 

with significant change in the quality or 

frequency of headaches 

 Current use or prior exposure to 

galcanezumab or another calcitonin gene-

related peptide (CGRP) antibody. 

 Pregnant or nursing. 
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migraine preventive medication 

categories in the past 10 years owing to 

inadequate efficacy, or safety or 

tolerability reasons, or both, were 

eligible. 

 Treatment failure did not include 

contraindications; patients had to have 

taken the medications. 

 The medication categories were: 

propranolol or metoprolol, topiramate, 

valproate or divalproex, amitriptyline, 

flunarizine, candesartan, botulinum 

toxin A or B, and medications locally 

approved for prevention of migraine. 

 Having acute cardiovascular events or a 

serious cardiovascular risk, or both, based on 

electrocardiogram (ECG) results during the 

screening visit, myocardial infarction, 

unstable angina, percutaneous coronary 

intervention, coronary artery bypass graft or 

stroke within 6 months before screening, 

hepatic disease based on liver tests, or 

serious or unstable medical or psychiatric 

condition. 

 

Author, year: Croop, 2021 

[29] 

 

Country: 

92 sites in the USA 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled trial 

 

Date: 

November 2018 to August 

2019 

 Adults 18 years and older 

 Subject has at least 1 year history of 

migraine (with or without aura) 

consistent with a diagnosis according 

to the International Classification of 

Headache Disorders, 3rd Edition, 

including the following: 

o Age of onset of migraines prior to 50 

years of age 

o Migraine attacks, on average, lasting 4 - 

72 hours if untreated 

o Per subject report, 4 - 18 migraine 

attacks of moderate to severe intensity 

per month within the last 3 months prior 

to the Screening Visit 

o 6 or more migraine days during the 

Observation Period 

o Not more than 18 headache days during 

the Observation Period 

o Ability to distinguish migraine attacks 

from tension/cluster headaches 

 History of HIV disease 

 Subject history with current evidence of 

uncontrolled, unstable or recently diagnosed 

cardiovascular disease, such as ischemic 

heart disease, coronary artery vasospasm, 

and cerebral ischemia. Subjects with 

Myocardial Infarction (MI), Acute Coronary 

Syndrome (ACS), Percutaneous Coronary 

Intervention (PCI), cardiac surgery, stroke or 

transient ischemic attack (TIA) during the 6 

months prior to screening 

 Uncontrolled hypertension (high blood 

pressure), or uncontrolled diabetes (however 

subjects can be included who have stable 

hypertension and/or diabetes for at least 3 

months prior to screening). 

 Subjects with major depressive episode 

within the last 12 months, major depressive 

disorder or any anxiety disorder requiring 

more than 1 medication for each disorder. 

Medications to treat major depressive 

disorder or an anxiety disorder must have 
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o Subjects on prophylactic migraine 

medication are permitted to remain on 

1 medication with possible migraine-

prophylactic effects if the dose has 

been stable for at least 3 months prior 

to the Screening Visit, and the dose is 

not expected to change during the 

course of the study. 

 

been at a stable dose for at least 3 months 

prior to the Screening visit. 

 Subjects with other pain syndromes, 

psychiatric conditions, dementia, or 

significant neurological disorders (other than 

migraine) that, in the Investigator's opinion, 

might interfere with study assessments 

 Subject has a history of gastric, or small 

intestinal surgery (including Gastric Bypass, 

Gastric Banding, Gastric Sleeve, Gastric 

Balloon, etc.), or has disease that causes 

malabsorption 

 Subject has current diagnosis of major 

depressive disorder requiring treatment with 

atypical antipsychotics, schizophrenia, 

bipolar disorder, or borderline personality 

disorder 

 History of gallstones or cholecystectomy. 

 The subject has a history or current evidence 

of any unstable medical conditions (e.g., 

history of congenital heart disease or 

arrhythmia, known or suspected infection, 

hepatitis B or C, or cancer) that, in the 

investigator's opinion, would expose them to 

undue risk of a significant adverse event (AE) 

or interfere with assessments of safety or 

efficacy during the course of the trial 

Author, year: Winner,  2021 

[30] 

 

Country: 

47 sites in the United States 

and the country of Georgia 

Study design: 

Phase 3, multicentre, 

parallel-group, double-

blind, randomised, placebo-

controlled trial 

 

Date: 

November 2019 to July 2020 

 

 Greater than 1-year history of migraine, 

with or without aura, with onset of first 

migraine before age 50. 

 Migraine on 4 to 15 days per month in 

the 3 months prior to screening. 

 Headache free for at least 24 hours 

prior to onset of a qualifying migraine. 

 Adults 18 Years to 75 Years 

 Use of the following medication, for any 

indication, within the 24-hour period prior to 

dosing with study drug: 

o triptans, ergotamines and ergot-derivatives, 

analgesics and other acute migraine 

medication(s), antiemetic medications, 

antihistamines, devices, neuromodulation, 

neurostimulation, or injectable therapy 
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 Diagnosis of migraine based on ICHD-3 

criteria1 for migraine with or without 

aura 

 Use of the following medication, for any 

indication, in each of the 3 months prior to 

screening: 

o opioids/narcotics or butalbital containing 

products (including combinations) on more 

than 4 days per month 

o triptans, ergotamines, or combination 

analgesics for 10 or more days per month 

o acetaminophen, aspirin or NSAIDs for 15 or 

more days per month (except if participant is 

taking 81 mg dose of aspirin for cardiac 

prophylaxis) 

 History or diagnosis of chronic tension-type 

headache, hypnic headache, cluster 

headache, hemicrania continua, new daily 

persistent headache, or unusual migraine 

subtypes that are not typical of migraine 

aura. 

 Any use of approved devices, 

neuromodulation, neurostimulation, or 

injectable therapy within the 24-hour period 

prior to treatment with study drug (Day 0). 

 Any use of botulinum toxin for migraine or for 

any other medical/cosmetic reasons 

requiring injections within 7 days prior to 

treatment with study drug (Day 0). 

 Any use of systemic corticosteroid for 

migraine or any other reason within 3 months 

prior to treatment with study drug (Day 0). 

 History of clinically significant psychiatric 

diseases 

 Receipt of any monoclonal antibody 

treatment, for migraine or any other 

indication within 6 months prior to screening. 

Author, year: Bo Hu, 2022 

[31] 

Study design:  Participants must have a diagnosis of 

migraine as defined by International 

 Are currently enrolled in any other clinical 

trial involving an investigational product or 
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Country: 

40 centres in China (n=26), 

India (n=10), and Russia (n=4) 

 

 

Phase 3, randomised, 

double-blind, placebo-

controlled study 

 

Date: 

July 2019 to March 2022 

Headache Society (IHS) International 

Classification of Headache Disorders 

(ICHD)-3 (1.1 or 1.2) (ICHD-3 2018) 

with a history of migraine of at least 1 

year prior to screening and migraine 

onset prior to age 50 

 Prior to screening, participants must 

have a history of 4-14 migraine 

headache days and at least 2 migraine 

attacks per month on average within 

the past 3 months 

 Adults 18 to 65 years 

any other type of medical research judged 

not to be scientifically or medically 

compatible with this study 

 Current use or prior exposure to 

galcanezumab or another calcitonin gene-

related peptide antibody, including those 

who have previously completed or 

withdrawn from this study or any other study 

investigating a CGRP antibody 

 Participants who are taking, or are expected 

to take, therapeutic antibodies during the 

course of the study (for example, 

adalimumab, infliximab, trastuzumab, 

bevacizumab, etc.) 

 Known hypersensitivity to multiple drugs, 

monoclonal antibodies or other therapeutic 

proteins, or to galcanezumab 

 Women who are pregnant or nursing 

 History of chronic migraine, daily persistent 

headache, cluster headache, medication 

overuse headache, migraine with brainstem 

aura, or hemiplegic migraine. 

Author, year: Ashina, 2022 

[32] 

 

Country: 

96 study locations across 

Europe (n=93) and the USA 

(n=3) 

Study design: 

multicentre, multi-arm, 

double-blind, placebo-

controlled 

 

Date: 

June 2020 to Oct 2021 

 Diagnosis of migraine, with a history of 

chronic or episodic migraines of at 

least 12 months prior to the screening 

visit 

 History of migraine onset of ≤50 years 
of age. 

 The participant has ≥4 migraine days 
per month for each month within the 

past 3 months prior to the screening 

visit. 

 The participant has demonstrated 

compliance with the Headache eDiary 

by entry of data for at least 24 of the 28 

days following the Screening Visit. 

 History of failure on a previous treatment 

targeting the CGRP pathway. 

 Participant has a treatment failure on 

valproate/divalproex or botulinum toxin A/B 

and the treatment is not the latest preventive 

medication prior to study inclusion. The 

medication is regarded as the latest if the 

medication start date is after the start date 

of the other preventive medications and the 

medication stop date is after the stop date of 

the other preventive medications. 

 Participant has confounding and clinically 

significant pain syndromes 
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 The participant fulfils the following 

criteria for CM or EM in prospectively 

collected information in the eDiary 

during the screening period: 

 For CM participants: Migraine 

occurring on ≥8 days and headache 
occurring on >14 days 

 For EM participants: Migraine occurring 

on ≥4 days and headache occurring on 
≤14 days 

 Participant has documented evidence 

of treatment failure (must be 

supported by medical record or by 

physician's confirmation specific to 

each treatment) in the past 10 years of 

2-4 different migraine preventive 

medications. 

 Participant has a history of either 

previous or active use of triptans for 

migraine. 

 History of acute or active 

temporomandibular disorder. 

 History or diagnosis of chronic tension-type 

headache, hypnic headache, cluster 

headache, hemicrania continua, new daily 

persistent headache, or unusual migraine 

subtypes such as hemiplegic migraine, 

ophthalmoplegic migraine, and migraine 

with neurological accompaniments that are 

not typical of migraine aura. 

 Participant has a psychiatric condition 

 Participants with a lifetime history of 

psychosis and/or mania in the last 5 years 

prior to the screening visit are excluded. 

 History of clinically significant 

cardiovascular disease or vascular 

ischaemia or thromboembolic events. 

Author, year: Ashina 2023 

[33] 

 

Country:  

United state  

Study design: 

A 52-week, multicenter, 

randomized, open-label trial 

 

Date: 

September 2016 to April  

2018 

 

 Has at least a 1-year history of migraine 

with or without aura 

 Age of the patient at the time of 

migraine onset < 50 years 

 History of 4 to 14 migraine days 

(migraine/probable migraine headache 

days) per month on average in the 3 

months prior to Visit 1 in the 

Investigator's judgment 

 Demonstrated compliance with e-diary 

  

 Has a history of migraine accompanied by 

diplopia or decreased level of consciousness 

and retinal migraine 

 Has a current diagnosis of chronic migraine, 

new persistent daily headache, trigeminal 

autonomic cephalgia (eg, cluster headache), 

or painful cranial neuropathy 

 Difficulty distinguishing migraine headache 

from other headaches 

 Has a history of malignancy in the prior 5 

years, except for adequately treated basal 

cell or squamous cell skin cancer, or in situ 

cervical cancer 

 Has a history of gastric or small intestinal 

surgery, or has a disease that causes 

malabsorption 
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 Has a history of hepatitis within previous 6 

months 

 Usage of opioids or barbiturates > 2 

days/month, triptans or ergots ≥ 10 
days/month, or simple analgesics (eg, 

aspirin, non-steroidal anti-inflammatory 

drugs [NSAIDs], acetaminophen) ≥ 15 
days/month in the 3 months prior to Visit 1 

 Pregnant or nursing females 

Author, year: Takeshima 

2021 [34] 

 

Country:  

Japan 

Study design: 

Phase 3, randomized, 

double-blind, placebo-

controlled 

 

Date: 

April 2019 to November 

2020 

 Japanese patients ≥20 to ≤65 years of 
age 

 History of migraine (with or without 

aura) for ≥12 months before screening, 
according to International 

Classification of Headache Disorders, 

3rd edition (ICHD-3). 

 During the 4-week baseline phase, 

patients had to have the same migraine 

type as assessed by their handheld 

electronic diary (eDiary) during 

screening and had to have 

demonstrated ≥80% compliance with 
their eDiary 

 Subjects greater than 50 years of age at 

migraine onset. 

 History of cluster headache or hemiplegic 

migraine headache. 

 Unable to differentiate migraine from other 

headaches. 

 Migraine with continuous pain, in which the 

subject does not experience any pain-free 

periods (of any duration) during the 1 month 

before the screening period. 

 Malignancy, except non-melanoma skin 

cancers, cervical or breast ductal carcinoma 

in situ within the last 5 years. 

Author, year: Shengyuan Yu 

2022 [35] 

 

Country: 

Mainland China, India, the 

Republic of Korea, Malaysia, 

the Philippines, Singapore, 

Taiwan, Tailand, and Vietnam 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled 

 

Date: 

August 2019 and August 

2021 

 

 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.  

 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);  
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 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. 

 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 fibromyalgia and chronic 

pelvic pain), or other medical conditions. 

 Pregnant or nursing (lactating) women, and 

women of childbearing potential  
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Appendix 4: Further results for adverse events (AEs) 

Table 1: Arm level data on adverse events and treatment-related AEs (%) 

Author Year Intervention 

Particip

ants Any AEs 

Treatmen

t-related 

AEs 

Ashina [33] 2023 Atogepant 60 mg 543 67 18 

Ashina [33] 2023 Standard care 196 78.6 36.2 

Shengyuan 

Yu [35] 

2022 Erenumab 70mg 279 45.5 12.9 

Shengyuan 

Yu [35] 

2022 Placebo 278 47.5 13.3 

HO [31] 2022 Galcanezumab 120 mg 261 49.8 
 

HO [31] 2022 Placebo 259 43.2 
 

Ashina [32] 2022 Eptinezumab 100 mg 299 42 3 

Ashina [32] 2022 Eptinezumab 300 mg 294 41 1 

Ashina [32] 2022 Placebo 298 40 3 

Takeshima 

[34] 

2021 Erenumab 70mg 130 65.4  

Takeshima 

[34] 

2021 Placebo 131 58.8  

Sakai [9] 2021 Fremanezumab-M 188 61.7 29.3 

Sakai [9] 2021 Fremanezumab-Q 190 61.1 32.1 

Sakai [9] 2021 Placebo 191 61.8 28.3 

Ailani [12] 2021 Atogepant 10 mg 221 52.9 23.1 

Ailani [12] 2021 Atogepant 30 mg 228 52.2 14.9 

Ailani [12] 2021 Atogepant 60 mg 231 53.7 19.5 

Ailani [12] 2021 Placebo 222 56.8 9 

Sakai [21] 2021 Fremanezumab-M 121 57 26.4 

Sakai [21] 2021 Fremanezumab-Q 118 62.7 31.4 

Sakai [21] 2021 Placebo 117 65.8 23.9 

Reuter [25] 2021 Erenumab 140 mg 388 
 

55.4 

Reuter [25] 2021 Topiramate 100 mg 388 
 

81.2 

Wang [26] 2021 Erenumab 70 mg 335 34.9 11.3 

Wang [26] 2021 Erenumab 140 mg 224 34.4 10.7 

Wang [26] 2021 Placebo 335 36.7 9.6 

Winner [30] 2021 Eptinezumab 100 mg 238 10.9 
 

Winner [30] 2021 Placebo 242 10.3 
 

Lipton [11] 2020 Eptinezumab 100 mg 356 43.5 
 

Lipton [11] 2020 Eptinezumab 300 mg 350 52 
 

Lipton [11] 2020 Placebo 366 46.7 
 

Ashina [14] 2020 Eptinezumab 100 mg 223 63.2 
 

Ashina [14] 2020 Eptinezumab 300 mg 224 57.6 
 

Ashina [14] 2020 Placebo 222 59.5 
 

Sakai [20] 2020 Galcanezumab 120 mg 115 85.2 
 

Sakai [20] 2020 Galcanezumab 240 mg 114 81.6 
 

Sakai [20] 2020 Placebo 230 64.8 
 

Mulleners 

[28] 

2020 Galcanezumab 120 mg 232 51 15 
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Mulleners 

[28] 

2020 Placebo 230 53 16 

 Croop [29] 2020 Rimegepant 75 mg 370 36 11 

 Croop [29] 2020 Placebo 371 36 9 

Dodick [3] 2019 Eptinezumab 100 mg 122 57.5 19.8 

Dodick [3] 2019 Eptinezumab 300 mg 121 63.6 17.4 

Dodick [3] 2019 Placebo 121 56.2 14 

Ferrari [8] 2019 Fremanezumab-Q 276 55 21 

Ferrari [8] 2019 Fremanezumab-M 285 45 19 

Ferrari [8] 2019 Placebo 277 48 20 

Rothrock [1] 2019 BTA 150 U 220 48 17 

Rothrock [1] 2019 Topiramate 100 mg 142 79 70 

Detke [4] 2018 Galcanezumab 120 mg 273 58 
 

Detke [4] 2018 Galcanezumab 240 mg 282 57 
 

Detke [4] 2018 Placebo 558 50 
 

Dodick [16] 2018 Erenumab 70 mg 283 48.1 
 

Dodick [16] 2018 Placebo 289 54.7 
 

Dodick [18] 2018 Fremanezumab-M 290 66.2 47.6 

Dodick [18] 2018 Fremanezumab-Q 291 66.3 47.1 

Dodick [18] 2018 Placebo 293 58.4 37.2 

Stauffer [22] 2018 Galcanezumab 120 mg 206 65.5 
 

Stauffer [22] 2018 Galcanezumab 240 mg 220 67.7 
 

Stauffer [22] 2018 Placebo 432 60.4 
 

Vladimir [23] 2018 Galcanezumab 120 mg 226 65 
 

Vladimir [23] 2018 Galcanezumab 240 mg 228 71.5 
 

Vladimir [23] 2018 Placebo 461 62.3 
 

 Reuter [24] 2018 Erenumab 140 mg 119 55 
 

 Reuter [24] 2018 Placebo 124 54 
 

Silberstein 

[10] 

2017 Fremanezumab-Q 376 70 49 

Silberstein 

[10] 

2017 Fremanezumab-M 379 71 51 

Silberstein 

[10] 

2017 Placebo 375 64 42 

Tepper [2] 2017 Erenumab 70 mg 190 44 
 

Tepper [2] 2017 Erenumab 140 mg 188 47 
 

Tepper [2] 2017 Placebo 282 39 
 

Goadsby [19] 2017 Erenumab 70 mg 314 57.3 
 

Goadsby [19] 2017 Erenumab 140 mg 319 55.5 
 

Goadsby [19] 2017 Placebo 319 63 
 

Hong Sun 

[13] 

2016 Erenumab 7 mg 108 50 
 

Hong Sun 

[13] 

2016 Erenumab 21 mg 105 51 
 

Hong Sun 

[13] 

2016 Erenumab 70 mg 106 54 
 

Hong Sun 

[13] 

2016 Placebo 153 54 
 

Dodick [15] 2014 Galcanezumab 150 mg 107 72 
 

Dodick [15] 2014 Placebo 110 67 
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Dodick [5] 2010 BTA 150 U 687 62.4 29.4 

Dodick [5] 2010 Placebo 692 51.7 12.7 

Dodick [17] 2009 Topiramate 100 mg 177 85.9 68.4 

Dodick [17] 2009 Amitriptyline 100 mg 169 88.8 75.7 
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Table 2: Details for investigations of system organ class (SOC) (%) 

 

Table 1: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) 
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Stauffer 

[22] 
2018 Galcanezumab 120mg 206   2.4 

Ashina 

[33]  
2023 Oral standard care 196   3.1 

Stauffer 

[22] 
2018 Placebo 432   1.2 

 

Table 4: Details for metabolism and nutrition disorders of system organ class (SOC) (%) 
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Ashina [33] 2023 Atogepant 60 mg 543  2.6    2 2.4  

Ashina [33] 2023 Oral standard care 196 5.6        

HO [31] 2022 Galcanezumab 120 mg 261 
   

1.5 
  

1.9 
 

HO [31] 2022 Placebo 259 
   

0 
  

0 
 

Ashina [32] 2022 Eptinezumab 100 mg 299 
   

1.5 
    

Ashina [32] 2022 Eptinezumab 300 mg 294 
   

0 
    

Ashina [32] 2022 Placebo 298 
        

Ailani [12] 2021 Atogepant 10 mg 221 
  

2.3 
  

1.4 
  

Ailani [12] 2021 Atogepant 30 mg 228 
  

0.9 
  

0.9 
  

Ailani [12] 2021 Atogepant 60 mg 231 
  

3 
  

0.9 
  

Ailani [12] 2021 Placebo 222 
  

0.9 
  

2.7 
  

Reuter [25] 2021 Erenumab 388 
 

0.8 
      

Reuter [25] 2021 Topiramate 388 
 

5.7 
      

Ferrari [8] 2019 Fremanezumab-Q 276 
    

1 
   

Ferrari [8] 2019 Fremanezumab-M 285 
    

0.5 
   

Ferrari [8] 2019 Placebo 277 
    

0.5 
   

Stauffer [22] 2018 Galcanezumab 120 mg 206 1.9 
       

Stauffer [22] 2018 Galcanezumab 240 mg 220 0.9 
       

Stauffer [22] 2018 Placebo 432 1.4 
       

Silberstein [10] 2017 Fremanezumab-Q 376 
     

0.26 0.26 0.6 

Silberstein [10] 2017 Fremanezumab-M 379 
     

0.26 0.26 0 

Silberstein [10] 2017 Placebo 375 
     

0 0 0 
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Rothrock [1] 2019 BTA 150 U 220 
 

0 

Rothrock [1] 2019 Topiramate 100 mg 142 
 

11 

 

Table 5: Details for reproductive system and breast disorders of system organ class (SOC) (%) 
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Stauffer [22] 2018 Galcanezumab 120 mg 206  0.6 

Stauffer [22] 2018 Galcanezumab 240 mg 220  2.2 

Stauffer [22] 2018 Placebo 432  0.6 

 

Table 6: Details for skin and subcutaneous of system organ class (SOC) (%) 

A
u

th
o

r(
s)

 

Y
e

a
r 

o
f 

P
u

b
li

ca
ti

o
n

 

In
te

rv
e

n
ti

o
n

  

P
a

rt
ic

ip
a

n
ts

 

E
cz

e
m

a
  

U
rt

ic
a

ri
a

 

P
ru

ri
tu

s 

H
a

ir
 f

a
ll

  

S
k

in
 t

ig
h

tn
e

ss
 

R
a

sh
 

A
lo

p
e

ci
a

 

S
w

e
a

t 
d

is
co

lo
ra

ti
o

n
 

HO [31] 2022 Galcanezumab 120 mg 261 
  

1.5 
     

HO [31] 2022 Placebo 259 
  

0.8 
     

Sakai 

[21] 

2021 Fremanezumab-M 121 2.5 
       

Sakai 

[21] 

2021 Fremanezumab-Q  118 0.8 
       

Sakai 

[21] 

2021 Placebo 117 0 
       

Saka 

i [20] 

2020 Galcanezumab 120 mg 115 
 

1.7 
      

Sakai 

[20] 

2020 Galcanezumab 240 mg 114 
 

6.1 
      

Sakai 

[20] 

2020 Placebo 230 
 

0 
      

Ferrari 

[8] 

2019 Fremanezumab-Q 276 
     

0.5 0.5 
 

Ferrari 

[8] 

2019 Fremanezumab-M 285 
     

1 0.5 
 

Ferrari 

[8] 

2019 Placebo 277 
     

0.5 0.5 
 

Stauffer 

[22] 

2018 Galcanezumab 120 mg 206 
  

1 
     

Stauffer 
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2018 Placebo 432 
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Dodick 
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2014 Galcanezumab 150 mg 107 
     

5 
  

Dodick 
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2014 Placebo 110 
     

0 
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Table 7: Details for eye disorders of system organ class (SOC) (%) 
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Rothrock [1] 2019 BTA 150U 220 
   

3 
 

Rothrock [1] 2019 Topiramate 100 mg 142 
   

8 
 

Dodick [15] 2014 Galcanezumab 150 

mg 
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3 
  

Dodick [15] 2014 Placebo 110 
  

2 
  

 

Table 8: Details for renal and urinary disorders of system organ class (SOC) (%) 
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HO [31] 2022 Galcanezumab 120 mg 261  2.3 

HO [31] 2022 Placebo 259  1.5 

 

Table 9: Details for vascular disorders and Cardiac Disorders of system organ class (SOC) (%) 
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Ashina [33] 2023 Atogepant 60 mg 543  2.6  

Ferrari [8] 2019 Fremanezumab quarterly 276 
 

1  

Ferrari [8] 2019 Fremanezumab monthly 285 
 

0.5  

Ferrari [8] 2019 Placebo 277 
 

0.5  

Goadsby [19] 2017 Erenumab 70 mg 314 
 

1.6  

Goadsby [19] 2017 Erenumab 140 mg 319 
 

0  

Goadsby [19] 2017 Placebo 319 
 

2.5  

Dodick [15] 2014 Galcanezumab 150 mg 107 
 

5  

Dodick [15] 2014 Placebo 110 
 

0  
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Table 10: Details for respiratory, thoracic and mediastinal disorders of system organ class (SOC)(%) 
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Sakai [9] 2021 Fremanezumab-M 188 
     

1.1 

Sakai [9] 2021 Fremanezumab-Q 190 
     

2.1 

Sakai [9] 2021 Placebo 191 
     

0 

Ailani [12] 2021 Atogepant 10 mg 221 
   

0.5 
  

Ailani [12] 2021 Atogepant 30 mg 228 
   

0.9 
  

Ailani [12] 2021 Atogepant 60 mg 231 
   

1.7 
  

Ailani [12] 2021 placebo 222 
   

2.3 
  

Ashina [14] 2020 Eptinezumab 100 mg 223 
 

2.7 
  

3.6 
 

Ashina [14] 2020 Eptinezumab 300 mg 224 
 

3.1 
  

2.7 
 

Ashina [14] 2020 Placebo 222 
 

3.6 
  

3.2 
 

Mulleners [28] 2020 Galcanezumab 120 mg 232 
 

1 
    

Mulleners [28] 2020 Placebo 230 
 

2 
    

Dodick [3] 2019 Eptinezumab 100 mg 122 
 

3.3 
    

Dodick [3] 2019 Eptinezumab 300 mg 121 
 

3.3 
    

Dodick [3] 2019 Placebo 121 
 

7.4 
    

Dodick [18] 2018 Fremanezumab-M 290 
 

21 
    

Dodick [18] 2018 Fremanezumab-Q 291 
 

1.4 
    

Dodick [18] 2018 Placebo 293 
 

1 
    

Stauffer [22] 2018 Galcanezumab 120 mg 206 0.5 1.5 
  

1.9 
 

Stauffer [22] 2018 Galcanezumab 240 mg 220 2.3 3.2 
  

2.7 
 

Stauffer [22] 2018 Placebo 432 0.9 1.4 
  

1.6 
 

Hong Sun [13] 2016 Erenumab 7 mg 108 
    

2 
 

Hong Sun [13] 2016 Erenumab 21 mg 105 
    

1 
 

Hong Sun [13] 2016 Erenumab 70 mg 106 
    

0 
 

Hong Sun [13] 2016 Placebo 153 
    

2 
 

Dodick [17] 2009 Topiramate 100 mg 177 
    

5.1 
 

Dodick [17] 2009 Amitriptyline 100 mg 169 
    

4.1 
 

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 11: Details for gastrointestinal disorders of system organ class (SOC) (%) 
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Ashina [33] 2023 Oral standard care 196    3.1  4.1    6.1   3.1     

HO [31] 2022 Galcanezumab 120 mg 261 
  

1.9 1.5 
             

HO [31] 2022 Placebo 259 
  

0.8 2.3 
             

Ashina [32] 2022 Eptinezumab 100 299 
   

0 
    

2 
 

1 
      

Ashina [32] 2022 Eptinezumab 300 mg 294 
   

2 
    

1 
 

2 
      

Ashina [32] 2022 Placebo 298 
   

2 
    

1 
 

1 
      

Takeshima 

[34] 

2021 Erenumab 70 mg 130    3.8         4.6     

Takeshima 

[34] 

2021 Placebo 131    0.8         0.8     

Shengyuan 

Yu [35] 

2022 Erenumab 70 mg 279             8.6     

Shengyuan 

Yu [35] 

2022 Placebo 278             3.2     

Sakai [9] 2021 Fremanezumab-M 188 
   

1.6 
      

1.1 
      

Sakai [9] 2021 Fremanezumab-Q 190 
   

2.1 
      

2.6 
      

Sakai [9] 2021 Placebo 191 
   

0 
      

1 
      

Ailani [12] 2021 Atogepant 10 mg 221 
          

5 
 

7.7 
    

Ailani [12] 2021 Atogepant 30 mg 228 
          

4.4 
 

7 
    

Ailani [12] 2021 Atogepant 60 mg 231 
          

6.1 
 

6.9 
    

Ailani [12] 2021 Placebo 222 
          

1.8 
 

0.5 
    

Sakai [21] 2021 Fremanezumab-M 121 
   

0 
    

0.8 
 

0.8 
      

Sakai [21] 2021 Fremanezumab-Q 118 
   

2.5 
    

2.5 
 

0 
      

Sakai [21] 2021 Placebo 117 
   

0 
    

0 
 

2.6 
      

Reuter [25] 2021 Erenumab 140mg 388 
   

1.8 
 

2.1 
  

2.8 1.5 6.7 
 

11.3 
  

4.4 
 

Reuter [25] 2021 Topiramate 388 
   

4.1 
 

4.6 
  

2.6 2.3 6.7 
 

3.1 
  

5.9 
 

Wang [26] 2021 Erenumab 70 mg 335 
            

5.7 
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Wang [26] 2021 Erenumab 140 mg 224 
            

5.4 
    

Wang [26] 2021 Placebo 335 
            

1.5 
    

Winner [30] 2021 Eptinezumab 100mg 238 
          

0 
      

Winner [30] 2021 Placebo 242 
          

0.8 
      

Lipton [11] 2020 Eptinezumab 100 mg 356 
          

1.7 
      

Lipton [11] 2020 Eptinezumab 300 mg 350 
          

3.4 
      

Lipton [11]  2020 Placebo 366 
          

1.9 
      

Ashina [14] 2020 Eptinezumab 100 mg 223 
   

1.3 
      

2.2 
      

Ashina [14] 2020 Eptinezumab 300 mg 224 
   

3.6 
      

2.2 
      

Ashina [14] 2020 Placebo 222 
   

1.4 
      

3.6 
      

Mulleners 

[28] 

2020 Galcanezumab 120 mg 232 
 

1 
    

1 
   

2 
 

2 
  

2 
 

Mulleners 

[28] 

2020 Placebo 230 
 

2 
    

2 
   

2 
 

2 
  

0.004 
 

 Croop [29] 2020 Rimegepant 370 
          

3 
      

 Croop [29] 2020 Placebo 371 
          

1 
      

Dodick [3] 2019 Eptinezumab 100 mg 122 
          

7.4 
      

Dodick [3] 2019 Eptinezumab 300 mg 121 
          

6.6 
      

Dodick [3] 2019 Placebo 121 
          

7.4 
      

Ferrari [8] 2019 Fremanezumab-Q 276 
   

3 
    

1 
 

1 
 

3 
    

Ferrari [8] 2019 Fremanezumab-M 285 
   

0.5 
    

0.5 
 

0.5 
 

0.5 
    

Ferrari [8] 2019 Placebo 277 
   

1 
    

0 
 

2 
 

0.5 
    

Rothrock [1] 2019 BTA 220 
          

0.5 
      

Rothrock [1] 2019 Topiramate 142 
          

13 
      

Detke [4] 2018 Galcanezumab 120 mg 273 2 1 
 

1 
  

1 
          

Detke [4] 2018 Galcanezumab 240 mg 282 1 2 
 

2 
  

2 
          

Detke [4] 2018 Placebo 558 2 1 
 

1 
  

1 
          

Dodick [16] 2018 Erenumab 70 mg 283 
          

2.5 
 

1.4 
    

Dodick [16] 2018 Placebo 289 
          

4.5 
 

2.1 
    

Dodick [18] 2018 Fremanezumab-M 290 
          

1.4 
      

Dodick [18] 2018 Fremanezumab-Q 291 
          

2.4 
      

Dodick [18] 2018 Placebo 293 
          

1.7 
      

Stauffer 

[22] 

2018 Galcanezumab 120 mg 206 
 

1.9 
    

1.9 
   

2.4 
    

1 
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Stauffer 

[22] 

2018 Galcanezumab 240 mg 220 
 

1.4 
    

1.4 
   

3.6 
    

1.8 
 

Stauffer 

[22] 

2018 Placebo 432 
 

0.7 
    

0.7 
   

3.5 
    

0.5 
 

Vladimir 

[23] 

2018 Galcanezumab 120 mg 226 
   

3.1 
             

Vladimir 

[23] 

2018 Galcanezumab 240 mg 228 
   

1.3 
             

Vladimir  

[23] 

2018 Placebo 461 
   

2.4 
             

Silberstein 

[10]  

2017 Fremanezumab-Q 376 
          

1 
      

Silberstein 

[10] 

2017 Fremanezumab-M 379 
          

2 
      

Silberstein 

[10] 

2017 Placebo 375 
          

3 
      

Tepper [2] 2017 Erenumab 70 mg 190 
          

2 
 

0 
    

Tepper [2] 2017 Erenumab 140 mg 188 
          

3 
 

4 
    

Tepper [2] 2017 Placebo 282 
          

2 
 

0.5 
    

Goadsby 

[19] 

2017 Erenumab 70 mg 314 
          

2.2 
 

1.6 
    

Goadsby 

[19] 

2017 Erenumab 140 mg 319 
          

1.9 
 

3.4 
    

Goadsby 

[19] 

2017 Placebo 319 
          

1.9 
 

1.3 
    

Hong Sun 

[13] 

2016 Erenumab 7 mg 108 
   

0 
      

3 
      

Hong Sun 

[13] 

2016 Erenumab 21 mg 105 
   

1 
      

1 
      

Hong Sun 

[13] 

2016 Erenumab 70 mg 106 
   

1 
      

3 
      

Hong Sun 

[13] 

2016 Placebo 153 
   

3 
      

1 
      

Dodick 

 [15] 

2014 Galcanezumab 150 mg 107 6 
      

4 
  

4 
      

Dodick [15] 2014 Placebo 110 3 
      

1 
  

9 
      

Dodick [17] 2009 Topiramate 100mg 177      6.8    5.1 10.2  3.4     
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Dodick [17] 2009 Amitriptyline 100mg 169      35.5    8.3 7.1  8.3     

 

 

Table 12: Details for psychiatric disorders of system organ class (SOC) (%) 
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Ashina 

[33] 

2023 Atogepant 60 mg 543 2.9          

Ashina 

[33] 

2023 Oral standard care 196 5.6    3.6      

Reuter 

[25] 

2021 Erenumab 140 mg 388 
  

4.1 
 

1.5 2.1 1.3 
 

0.3 1.5 

Reuter 

[25] 

2021 Topiramate 100 mg 388 
  

1.5 
 

2.6 4.1 4.6 
 

3.6 4.1 

Mulleners 

[28] 

2020 Galcanezumab 120 mg 232 
    

2 
     

Mulleners 

[28] 

2020 Placebo 230 
    

0 
     

Ferrari [8] 2019 Fremanezumab-quarterly 276 1 
   

2 
     

Ferrari [8] 2019 Fremanezumab-monthly 285 0.5 
   

2 
     

Ferrari [8] 2019 Placebo 277 0 
   

0.5 
     

Rothrock 

[1] 

2019 BTA 155U 220 
         

2 

Rothrock 

[1] 

2019 Topiramate 100 mg 142 
         

6 

Lipton [11] 2011 Topiramate 100mg 176        5.7   

Lipton [11] 2011 Placebo 185        1.6   
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Table 13: Details for musculoskeletal and connective tissue disorders of system organ class (SOC) (%) 
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Ashina 

[33] 

2023 Atogepant 60 mg 543   2   2.4  2   

Ashina 

[33] 

2023 Oral standard care 196      2.6     

Ashina 

[32] 

2022 Eptinezumab 100 299 
     

2 
 

2 
  

Ashina 

[32] 

2022 Eptinezumab 300 mg 294 
     

1 
 

1 
  

Ashina 

[32] 

2022 Placebo 298 
     

1 
 

0 
  

Takeshima 

[34] 

2021 Erenumab 70 mg 130     3.8 5.4     

Takeshima 

[34] 

2021 Placebo 131     0.8 4,6     

Sakai [9] 2021 Fremanezumab-M 188 
     

2.7 
    

Sakai [9] 2021 Fremanezumab-Q 190 
     

0.5 
    

Sakai [9] 2021 Placebo 191 
     

0.5 
    

Sakai [21] 2021 Fremanezumab-M 121 
      

0 
   

Sakai [21] 2021 Fremanezumab-Q 118 
      

2.5 
   

Sakai [21] 2021 Placebo 117 
      

0 
   

Winner 

[30] 

2021 Eptinezumab 100 mg 238 
     

0 
    

Winner 

[30] 

2021 Placebo 242 
     

0.8 
    

Ashina 

[14] 

2020 Eptinezumab 100 mg 223 
     

3.1 
    

Ashina 

[14] 

2020 Eptinezumab 300 mg 224 
     

1.3 
    

Ashina 

[14] 

2020 Placebo 222 
     

3.2 
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Mulleners 

[28] 

2020 Galcanezumab 120 mg 232 
     

3 
    

Mulleners 

[28] 

2020 Placebo 230 
     

2 
    

Ferrari [8] 2019 Fremanezumab-Q 276 
     

2 
 

0.5 0.5 
 

Ferrari [8] 2019 Fremanezumab-M 285 
     

0.5 
 

0.5 1 
 

Ferrari [8] 2019 Placebo 277 
     

2 
 

1 0 
 

Rothrock 

[1] 

2019 BTA 155 U 220 
        

4 
 

Rothrock 

[1] 

2019 Topiramate 100 mg 142 
        

2 
 

Dodick [5] 2010 BTA 155U 687 5.5   2.6 2.3  2.2  6.7  

Dodick [5] 2010 Placebo 692 0.3   0.3 0.7  0.7  2.2  

Detke [4] 2018 Galcanezumab 120 mg 273 
     

3 
 

0 3 
 

Detke [4] 2018 Galcanezumab 240 mg 282 
     

1 
 

2 0 
 

Detke [4] 2018 Placebo 558 
     

3 
 

1 1 
 

Stauffer 

[22] 

2018 Galcanezumab 120 mg 206 
     

2.4 
  

1.5 
 

Stauffer 

[22] 

2018 Galcanezumab 240 mg 220 
     

3.2 
  

1.8 
 

Stauffer 

[22] 

2018 Placebo 432 
     

1.4 
  

0.9 
 

Reuter 

[24] 

2018 Erenumab 140 mg 119 
     

4 
  

3 
 

Reuter 

[24] 

2018 Placebo 124 
     

2 
  

0 
 

Tepper [2] 2017 Erenumab 70 mg 190 
 

<1 
        

Tepper [2] 2017 Erenumab 140 mg 188 
 

4 
        

Tepper [2] 2017 Placebo 282 
 

1 
        

Goadsby 

[19] 

2017 Erenumab 70 mg 314 
     

1.9 
 

2.2 
  

Goadsby 

[19] 

2017 Erenumab 140 mg 319 
     

1.9 
 

2.2 
  

Goadsby 

[19] 

2017 Placebo 319 
     

2.2 
 

1.9 
  

Hong Sun 

[13] 

2016 Erenumab 70 mg 108 
  

0 
  

3 
 

1 
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Hong Sun 

[13] 

2016 Erenumab 21 mg 105 
  

0 
    

0 
  

Hong Sun 

[13] 

2016 Erenumab 70 mg 106 
  

0 
    

1 
  

Hong Sun 

[13] 

2016 Placebo 153 
  

2 
    

3 
  

Dodick 

[15] 

2014 Galcanezumab 150 mg 107 
     

7 
 

6 4 
 

Dodick 

[15] 

2014 Placebo 110 
     

7 
 

6 2 
 

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 

 

Table 14: Details for nervous system disorders of system organ class (SOC) (%) 
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Ashina [33] 2023 Atogepant 60 mg 543          3.1        

Ashina [33] 2023 Oral standard care 196         3.1 11.2     4.1   

HO [31] 2022 Galcanezumab 120 mg 261 
         

3.4 
       

HO [31] 2022 Placebo 259 
         

2.3 
       

Ashina [32] 2022 Eptinezumab 100 299 
         

1 
       

Ashina [32] 2022 Eptinezumab 300 mg 294 
         

1 
       

Ashina [32] 2022 Placebo 298 
         

2 
       

Shengyuan Yu [35] 2022 Erenumab 70 mg 298          1.8        

Shengyuan Yu [35] 2022 Placebo 297          4.3        

Ailani [12] 2021 Atogepant 10 mg 221 
              

3.2 
  

Ailani [12] 2021 Atogepant 30 mg 228 
              

1.8 
  

Ailani [12] 2021 Atogepant 60 mg 231 
              

1.7 
  

Ailani [12] 2021 Placebo 222 
              

0.9 
  

Sakai [21] 2021 Fremanezumab-M 121 
        

0 0 
   

1.7 
   

Sakai [21] 2021 Fremanezumab-Q 118 
        

0 0.8 
   

1.7 
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Sakai [21] 2021 Placebo 117 
        

2.6 2.6 
   

3.4 
   

Reuter [25] 2021 Erenumab 140 mg 388 
 

0.5 4.4 
 

0.5 0.3 4.6 0 
 

5.2 0.5 0.8 
 

0.5 
   

Reuter [25] 2021 Topiramate 100 mg 388 
 

2.1 39.9 
 

3.4 2.6 16.2 6.2 
 

13.1 2.8 5.7 
 

2.1 
   

Wang [26] 2021 Erenumab 70 mg 335 
         

0.9 
       

Wang [26] 2021 Erenumab 140 mg 224 
         

3.1 
       

Wang [26] 2021 Placebo 335 
         

1.8 
       

Lipton [11] 2020 Eptinezumab 100 mg 356 
        

1.7 
        

Lipton [11] 2020 Eptinezumab 300 mg 350 
        

2.3 
        

Lipton [11] 2020 Placebo 366 
        

4.4 
        

 

 

na [14] 

2020 Eptinezumab 100 mg 223 
         

4.5 
       

Ashina [14] 2020 Eptinezumab 300 mg 224 
         

1.8 
       

Ashina [14] 2020 Placebo 222 
         

3.6 
       

Mulleners [28] 2020 Galcanezumab 120 mg 232 
        

2 
        

Mulleners [28] 2020 Placebo 230 
        

0 
        

Dodick [3] 2019 Eptinezumab 100 mg 122 
        

5.7 9.8 
       

Dodick [3] 2019 Eptinezumab 300 mg 121 
        

0.8 1.7 
       

Dodick [3] 2019 Placebo 121 
        

1.7 7.4 
       

Ferrari [8] 2019 Fremanezumab-Q 276 
        

0.5 2 
       

Ferrari [8] 2019 Fremanezumab-M 285 
        

1 1 
       

Ferrari [8] 2019 Placebo 277 
        

3 1 
       

Rothrock [1] 2019 BTA 155 U 220 
  

0.5 
   

0 
 

3 3 
  

5 
    

Rothrock [1] 2019 Topiramate 100 mg 142 
  

31 
   

8 
 

2 13 
  

13 
    

Dodick [5] 2010 BTA 155U 687              2.9    

Dodick [5] 2010 Placebo 692              1.6    

Detke [4] 2018 Galcanezumab 120 mg 273 
        

2 
        

Detke [4] 2018 Galcanezumab 240 mg 282 
        

1 
        

Detke [4] 2018 Placebo 558 
        

1 
        

Dodick [16] 2018 Erenumab 70 mg 283 
        

2.1 
        

Dodick [16] 2018 Placebo 289 
        

2.8 
        

Stauffer [22] 2018 Galcanezumab 120 mg 206 
        

1 2.6 
       

Stauffer [22]  2018 Galcanezumab 240 mg 220 
        

2.3 2.3 
       

Stauffer [22] 2018 Placebo 432 
        

0.9 2.6 
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Vladimir [23] 2018 Galcanezumab 120 mg 226 
         

3.5 
       

Vladimir [23] 2018 Galcanezumab 240 mg 228 
         

3.1 
       

Vladimir [23] 2018 Placebo 461 
         

2.2 
       

Reuter [24] 2018 Erenumab 140 mg 119 
         

3 
       

Reuter [24] 2018 Placebo 124 
         

2 
       

Silberstein [10] 2017 Fremanezumab-Q 376 
         

2 
       

Silberstein [10] 2017 Fremanezumab-M 379 
         

3 
       

Silberstein [10] 2017 Placebo 375 
         

1 
       

Tepper [2] 2017 Erenumab 70 mg 190 
        

2 
        

Tepper [2] 2017 Erenumab 140 mg 188 
        

3 
        

Tepper [2] 2017 Placebo 282 
        

1 
        

Goadsby [19] 2017 Erenumab 70 mg 314 
        

1.3 
        

Goadsby [19] 2017 Erenumab 140 mg 319 
        

0.9 
        

Goadsby [19] 2017 Placebo 319 
        

3.1 
        

Hong Sun [13] 2016 Erenumab 7 mg 108 
        

1 
    

4 
   

Hong Sun [13] 2016 Erenumab 21 mg 105 
        

3 
    

1 
   

Hong Sun [13] 2016 Erenumab 70 mg 106 
        

3 
    

3 
   

Hong Sun [13] 2016 Placebo 153 
        

1 
    

1 
   

Dodick [15] 2014 Galcanezumab 150 mg 107 
         

5 
       

Dodick [15] 2014 Placebo 110 
         

3 
       

Dodick [17] 2009 Topiramate 100mg 177   29.9  10.7  6.8 5.6  8.5    5.1 11.9   

Dodick [17] 2009 Amitriptyline 100mg 169   4.7  3.6  3 3.6  10.7    0 17.8   

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 

 

Table 15: Details for infection and infestation of system organ class (SOC) (%) 
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Ashina 

[33] 

2023 Atogepant 60 mg 
543  4.4  

 
2.8    3.3      2.4 
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Ashina 

[33] 

2023 Oral standard care 
196  5.1  

 
3.1 12.2 4.6  2.6       

HO [31] 2022 Galcanezumab 120 

mg 
261  2.7    5.4    2.3      

HO [31] 2022 Placebo 259  3.5    5    1.2      

Ashina 

[32] 

2022 Eptinezumab 100 
299  2     0.33    7     

Ashina 

[32] 

2022 Eptinezumab 300 mg 
294  3     2    6     

Ashina 

[32] 

2022 Placebo 
298  1     1    5     

Takeshim

a [34] 

2021 Erenumab 70 mg 
130  26.9  

3.8 
           

Takeshim

a [34] 

2021 Placebo 
131  28.2  

0.8 
           

Shengyua

n Yu [35] 

2022 Erenumab 70 mg 
298  3.6  

 
 5.4          

Shengyua

n Yu [35] 

2022 Placebo 
297  1.8  

 
 7.2          

Sakai [9] 2021 Fremanezumab-M 188  16.6      0 2.1       

Sakai [9] 2021 Fremanezumab-Q 190  21.1      2.5 1.1       

Sakai [9] 2021 Placebo 191  18.8      1 1.6       

Ailani 

[12] 

2021 Atogepant 10 mg 
221  1.8   

1.8 4.1 1.4  1.4      0.9 

Ailani 

[12] 

2021 Atogepant 30 mg 
228  3.5   

1.3 5.7 3.9  0.9      2.2 

Ailani 

[12] 

2021 Atogepant 60 mg 
231  3.5   

2.2 3.9 3.9  2.2      1.3 

Aliani 

[12] 

2021 Placebo 
222  3.6   

1.4 4.5 3.6  0.9      1.8 

Sakai [21] 2021 Fremanezumab-M 121  14       5       

Sakai [21] 2021 Fremanezumab-Q 118  12.7       1.7       

Sakai [21] 2021 Placebo 117  13.7       0.9       

Wang 

[26] 

2021 Erenumab 70 mg 
335  0.6    2.7    3      

Wang 

[26] 

2021 Erenumab 140 mg 
224  3.6    1.8    2.2      
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Wang 

[26] 

2021 Placebo 
335  2.4    2.1    4.5      

Winner  

[30] 

2021 Eptinezumab 100 mg 
238      0.8   0.8       

Winner 

[30] 

2021 Placebo 
242      0.8   0.8       

Lipton 

[11] 

2020 Eptinezumab 100 mg 
356  5.3   

2 4.2 2.2         

Lipton 

[11] 

2020 Eptinezumab 300 mg 
350  9.4   

2.6 5.4 3.4         

Lipton 

[11] 

2020 Placebo 
366  6   

4.1 5.5 1.6         

Ashina 

[14] 

2020 Eptinezumab 100 mg 
223  7.6   

2.7 9.9   1.8       

Ashina 

[14] 

2020 Eptinezumab 300 mg 
224  6.3   

4.9 10.3   3.6       

Ashina 

[14] 

2020 Placebo 
222  5.4   

6.3 7.2   2.3       

Sakai [20] 2020 Galcanezumab 120 

mg 
115         7.8       

Sakai [20] 2020 Galcanezumab 240 

mg 
114         0.9       

Sakai [20]  2020 Placebo 230         1.3       

Mulleners 

[28] 

2020 Galcanezumab 120 

mg 
232  9   

2 2 2  3      1 

Mulleners 

[28] 

2020 Placebo 
230  7   

2 2 1  5      2 

 Croop 

[29] 

2020 Rimegepant 75 mg 
370  4    2 2         

 Croop 

[29] 

2020 Placebo 
371  2    3 2         

Dodick [3] 2019 Eptinezumab 100 mg 122  6.6   2.5 6.6          

Dodick [3] 2019 Eptinezumab 300 mg 121  7.4   6.6 10.7          

Dodick [3] 2019 Placebo 121  5   5 5          

Ferrari [8] 2019 Fremanezumab-Q 276  5    1 1  0.5      1 

Ferrari [8] 2019 Fremanezumab-M 285  2    3 1  2      1 

Ferrari [8] 2019 Placebo 277  4    1 2  0.5      3 
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Rothrock 

[1] 

2019 BTA 155 U 
220     

6           

Rothrock 

[1] 

2019 Topiramate 100 mg 
142     

7           

Detke [4] 2018 Galcanezumab 120 

mg 
273  6   

1 3 2  2 2      

Detke [4] 2018 Galcanezumab 240 

mg 
282  3   

3 3 1  1 0      

Detke [4] 2018 Placebo 558  5   1 2 1  1 2      

Dodick 

[16] 

2018 Erenumab 70 mg 
283  5.3   

2.1 6.4   3.9       

Dodick 

[16] 

2018 Placebo 
289  5.9   

2.1 4.8   3.5       

Dodick 

[18] 

2018 Fremanezumab-M 
290  3.8   

1.4 5.5 2.4         

Dodick 

[18] 

2018 Fremanezumab-Q 
291  3.8   

0.7 3.8 3.4         

Dodick 

[18] 

2018 Placebo 
293  3.1   

2.7 5.1 1.4         

Stauffer 

[22] 

2018 Galcanezumab 120 

mg 
206  7.8   

4.6  3.9  2.4       

Stauffer 

[22] 

2018 Galcanezumab 240 

mg 
220  2.7   

3.6  5.9  1.8       

Stauffer 

[22] 

2018 Placebo 
432  6.3   

3  3.5  1.2       

Vladimir 

[23]  

2018 Galcanezumab 120 

mg 
226  8.4    5.8   1.3       

Vladimir  

[23] 

2018 Galcanezumab 240 

mg 
228  7    5.3   4.4       

Vladimir  

[23] 

2018 Placebo 
461  8.9    3.5   3       

Reuter 

[24] 

2018 Erenumab 140 mg 
119  4    3          

Reuter 

[24] 

2018 Placebo 
124  10    0          

Silberstein 

[10] 

2017 Fremanezumab-Q 
376  5   

3 5          
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Silberstein 

[10] 

2017 Fremanezumab-M 
379  4   

1 4          

Silberstein 

[10]  

2017 Placebo 
375  5   

3 4          

 Tepper 

[2] 

2017 Erenumab 70 mg 
190  3    3          

 Tepper 

[2] 

2017 Erenumab 140 mg 
188  2    3          

 Tepper 

[2] 

2017 Placebo 
282  6    1          

Goadsby 

[19] 

2017 Erenumab 70 mg 
314  9.9   

2.2 6.7 1.6  1.3       

Goadsby 

[19] 

2017 Erenumab 140 mg 
319  11   

3.4 4.7 2.2  2.5       

Goadsby 

[19] 

2017 Placebo 
319  10   

2.2 5.6 2.2  1.9       

Hong Sun 

[13] 

2016 Erenumab 7 mg 
108  9    1   1       

Hong Sun 

[13] 

2016 Erenumab 21 mg 
105  5    2   4       

Hong Sun 

[13] 

2016 Erenumab 70 mg 
106  6    3   1       

Hong Sun 

[13] 

2016 Placebo 
153  8    2   3       

Dodick 

[15] 

2014 Galcanezumab 150 

mg 
107  4   

3 17       2   

Dodick 

[15] 

2014 Placebo 
110  7   

5 9       4   

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 16: Details for general disorders and site injection administration of system organ class (SOC) (%) 
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Ashina 

[33] 

2023 Atogepant 

60 mg 
543                    2.6    

Ashina 

[33] 

2023 Oral 

standard 

care 

196                    6.1    

HO [31] 2022 GAL 120 261 
 

7.3 3.8 
        

2.3 
  

5 
 

1.9 
      

HO [31] 2022 PBO 259 
 

6.2 0.4 
        

0 
  

0 
 

0 
      

Ashina 

[32] 

2022 EPT 100 299 
                   

1 
   

Ashina 

[32] 

2022 EPT 300 294 
                   

2 
   

Ashina 

[32] 

2022 PBO 298 
                   

1 
   

 Yu [35] 2022 ERE 70 298      1                  

 Yu [35] 2022 PBO 297      0.

4 

                 

Sakai [9] 2021 FRE-M 188 
 

7.4 29.3 
         

17.6 
 

5.3 
 

15.4 
      

Sakai [9] 2021 FRE-Q 190 
 

12.6 26.8 
         

12.1 
 

1.6 
 

12.1 
      

Sakai [9] 2021 PBO 191 
 

8.9 25.1 
         

12.6 
 

2.6 
 

11 
      

Ailani 

[12] 

2021 ATO 10 221 
                   

1.4 
   

Ailani 

[12] 

2021 ATO 30 228 
                   

3.1 
   

Ailani 

[12] 

2021 ATO 60 231 
                   

3.9 
   

Ailani 

[12] 

2021 PBO 222 
                   

1.8 
   

Sakai [21] 2021 FRE-M 121 
 

9.1 25.6 0.8 
        

14.9 
 

5.8 
 

15.7 3.3 
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Sakai [21] 2021 FRE-Q 118 
 

13.6 29.7 3.4 
        

11.9 
 

1.7 
 

11.9 1.7 
     

Sakai [21] 2021 PBO 117 
 

6 21.4 0.9 
        

10.3 
 

0 
 

12.8 0 
     

Reuter 

[25] 

2021 ERE 140 388 
                   

9.8 
   

Reuter 

[25] 

2021 TOP 100 388 
                   

17.3 
   

Wang 

[26] 

2021 ERE 70 335 
                

1.2 
      

Wang 

[26] 

2021 ERE 140 224 
                

0.4 
      

Wang 

[26] 

2021 PBO 335 
                

2.4 
      

Winner 

[30] 

2021 EPT 100 238 
         

0.8 
           

2.1 
 

Winner 

[30] 

2021 PBO 242 
         

0.8 
           

0 
 

Lipton 

[11] 

2020 EPT 100 356 
                   

2.2 
   

Lipton 

[11] 

2020 EPT 300 350 
                   

1.7 
   

Lipton 

[11] 

2020 PBO 366 
                   

1.9 
   

Ashina 

[14] 

2020 EPT 100 223 
                   

3.6 
   

Ashina 

[14] 

2020 EPT 300 224 
                   

3.6 
   

Ashina 

[14] 

2020 PBO 222 
                   

<1 
   

Sakai [20] 2020 GAL 120 115 
 

6.1 
            

8.7 
 

14.8 10.4 
     

Sakai [20] 2020 GAL 240 114 
 

7 
            

20.2 
 

27.2 10.5 
     

Sakai [20] 2020 PBO 230 
 

1.3 
            

0 
 

2.2 1.3 
     

Mulleners 

[28] 

2020 GAL 120 232 
 

6 3 
    

1 2 
   

2 
 

0 0 3 0 
 

    

Mulleners 

[28] 

2020 PBO 230 
 

2 0 
     

0   
   

1 1 3 
  

2 
  

0 

Ferrari [8] 2019 FRE-Q 276 
 

4 
   

0.

5 

1 1 0.5 
   

4 0.5 1 
 

7 
 

0.5 3 
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Ferrari [8] 2019 FRE-M 285 
 

3 
   

1 1 1 2 
   

5 1 2 
 

6 
 

1 3 
   

Ferrari [8] 2019 PBO 277 
 

3 
   

1 0.5 1 0.5 
   

4 0 1 
 

5 
 

1 1 
   

Rothrock 

[1] 

2019 BTA 155 U 220 
                   

0.5 
   

Rothrock 

[1] 

2019 TOP 100 142 
                   

13 
   

Detke [4] 2018 GAL 120 273 
 

6 3 
           

0 
 

1 
  

2 
   

Detke [4] 2018 GAL 240 282 
 

7 5 
           

2 
 

5 
  

2 
   

Detke [4] 2018 PBO 558 
 

4 2 
           

0 
 

1 
  

2 
   

Dodick 

[16] 

2018 ERE 70 283 
 

6 
                 

3.5 
   

Dodick 

[16] 

2018 PBO 289 
 

4.2 
                 

2.1 
   

Dodick 

[18] 

2018 FRE-M 290 
 

30 
 

1 
        

24 
   

17.9 
  

0.7 
   

Dodick 

[18] 

2018 FRE-Q 291 
 

29.6 
 

3.1 
        

19 
   

18.9 
  

2.1 
   

Dodick 

[18] 

2018 PBO 293 
 

25.9 
 

2 
        

15 
   

14 
  

1.4 
   

Stauffer 

[22] 

2018 GAL 120 206 
 

16 3.4 
     

1 
     

4.4 
 

4.9 
      

Stauffer 

[22] 

2018 GAL 240 220 
 

20.5 5.5 
     

1.8 
     

4.6 
 

4.1 
      

Stauffer 

[22] 

2018 PBO 432 
 

17.4 0.9 
     

1.4 
     

0.2 
 

2.6 
      

Vladimir 

[23] 

2018 GAL 120 226 
 

9.3 3.1 
           

2.7 
 

2.7 2.2 
 

2.7 
   

Vladimir 

[23] 

2018 GAL 240 228 
 

8.8 7.9 
           

3.1 
 

3.1 0.4 
 

2.2 
   

Vladimir 

[23] 

2018 PBO 461 
 

8.5 0 
           

0 
 

0.9 0 
 

2.6 
   

Reuter 

[24] 

2018 ERE 140 119 
 

6 
              

3 
  

3 
   

Reuter 

[24] 

2018 PBO 124 
 

6 
              

3 
  

2 
   

Silberstein 

[10] 

2017 FRE-Q 376 
 

30 
 

2 
        

20 
   

21 
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Silberstein 

[10] 

2017 FRE-M 379 
 

26 
 

2 
        

24 
   

20 
      

Silberstein 

[10] 

2017 PBO 375 
 

28 
 

3 
        

18 
   

16 
      

Tepper 

[2] 

2017 ERE 70 190 
 

4 
                     

Tepper 

[2] 

2017 ERE 140 188 
 

4 
                     

Tepper 

[2] 

2017 PBO 282 
 

1 
                     

Goadsby 

[19] 

2017 ERE 70 314 
 

3.2 
                 

1.9 
   

Goadsby 

[19] 

2017 ERE 140 319 
 

0.3 
                 

2.2 
   

Goadsby 

[19] 

2017 PBO 319 
 

0.3 
                 

2.5 
   

Hong Sun 

[13] 

2016 ERE 7 108 
                   

5 
   

Hong Sun 

[13] 

2016 ERE 21 105 
                   

2 
   

Hong Sun 

[13] 

2016 ERE 70 106 
                   

4 
   

Hong Sun 

[13] 

2016 PBO 153 
                   

2 
   

 Dodick 

[15] 

2014 GAL 150 107 
 

17 
   

4 
          

5 
      

 Dodick 

[15] 

2014 PBO 110 
 

6 
   

5 
          

0 
      

I-S; Injection Site, GAL 120, Galcanezumab 120 mg; GAL 240, Galcanezumab 240 mg; GAL 150, Galcanezumab 150 mg; PBO, Placebo; EPT 100, Eptinezumab 100 mg; EPT 300, Eptinezumab 300 

mg; FRE-M, Fremanezumab monthly; FRE-Q, Fremanezumab quarterly; ATO 10, Atogepant 10 mg; ATO 30, Atogepant 30 mg; ATO 60, Atogepant 60 mg; ERE 140, Erenumab 140 mg; ERE 70, 

Erenumab 70 mg; ERE 7, Erenumab 7 mg; ERE 21, Erenumab 21 mg; TOP 100, Topiramate 100 mg;; AMI 100, Amitriptyline 100 mg; BTA 150, BTA 150 U; BTA 260, BTA 105 to 260 U. 
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Table 17: Any adverse events reported from 32 trials 

Intervention Dose  Frequency Total participants Participants with AEs (%)* 

Erenumab [2, 19, 24-26] 140 mg Monthly  1238   408 (33) 

Rimegepant [29] 75 mg,  Once daily 370  133 (36) 

Topiramate [1, 17, 25] 100 mg Twice daily 707  264 (37) 

Eptinezumab [3, 11, 14, 30, 32] 100 mg Single dose on day 0 1238   517 (42) 

Erenumab [2, 13, 16, 19, 26, 34, 35] 70 mg Monthly  1637 786 (48) 

Erenumab [13] 7 mg Monthly 108 54 (50) 

Erenumab [13] 21 mg Monthly 105 54 (51) 

Eptinezumab [3, 11, 14, 30, 32] 300 mg Single dose on day 0 989 509 (51) 

Placebo [2-5, 8-16, 18-24, 26, 28-32, 34, 35] - Matched with active treatments 7977 4040 (52) 

Atogepant [12] 30 mg Once daily 228 119 (52) 

Atogepant [12] 10 mg Once daily 221 117 (53) 

OnabotulinumtoxinA (BTA) [1, 5] 150 U Every 12 weeks 907 534 (59) 

Galcanezumab [4] [4, 20, 22, 23, 28, 31] 120 mg Monthly 1313 786 (60) 

Fremanezumab [8-10, 18, 21] Monthly  

(225 mg) 

Monthly 1263 774 (61) 

Atogepant [12, 33] 60 mg Once daily 774 488 (63) 

Fremanezumab [8-10, 18, 21] Quarterly  

(675 mg) 

Single dose on day 0 1251 798 (64) 

Galcanezumab [4, 20, 22, 23, 28] 240 mg Monthly 844 566 (67) 

Galcanezumab [15] 150 mg Every 2 weeks 107 77 (72) 

Amitriptyline [17] 25 to 100 mg Twice daily 169 150 (89) 

*The treatments are listed in order of increasing AEs percentage.; Abbreviations; mg: milligram. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



Table 18: Classification of AEs by SOC 

System Organ Class (SOC) Adverse Events (AEs) 

Cardiac disorders Acute myocardial infarction, atrial fibrillation, syncope 

Ear and labyrinth disorders Labyrinthitis, sudden hearing loss, vertigo, vestibular neuronitis 

Eye disorders Angle closure glaucoma, diplopia, optic neuritis, retinal 

detachment, rhegmatogenous retinal detachment  

Gastrointestinal disorders Abdominal pain, alcoholic pancreatitis, appendicitis, 

diverticulitis, esophagitis, gastric ulcer haemorrhage, gastritis, 

haemorrhoids, intestinal haemorrhage, irritable bowel 

syndrome, mechanical ileus, obstructive defaecation, 

pancreatitis, pancreatitis acute, parotitis, small intestinal 

obstruction, vomiting 

General disorders and 

administration site conditions 

Abdominal adhesions, asthenia, chest pain, edema peripheral, 

malaise, nasal septum deviation, non-cardiac chest pain, tooth 

impacted, vocal cord thickening 

Hepatobiliary disorders Cholecystitis, cholecystitis acute, cholelithiasis, common bile 

duct stone,  

Immune system disorders Anaphylactic reaction, anaphylactic shock, hypersensitivity 

Infections and infestations Acute pyelonephritis, bacterial pharyngitis, bacteriuria, 

clostridium difficile colitis, COVID-19 pneumonia, 

gastroenteritis, gastrointestinal infection, infected dermal cyst, 

influenza, kidney infection, nasopharyngitis, papilloma viral 

infection, parasitic gastroenteritis, pyelonephritis, pyrexia, sepsis, 

tonsillitis, urinary tract infection, viral gastroenteritis, viral 

infection 

Injury Accident, ankle fracture, brain contusion, cartilage injury, 

clavicle fracture, concussion, contusion, fall, foot fracture, hand 

fracture, humerus fracture, injury, ligament rupture, limb injury, 

lower limb fracture, meniscus injury, radius fracture, respiratory 

fume inhalation, rib fracture, road traffic accident, skin laceration, 

sternal fracture, tendon injury, thoracic vertebral fracture, 

traumatic orbital fracture, ulna fracture, wrist fracture 

Investigations Alanine aminotransferase increased, aspartate aminotransferase 

increased, hepatic enzyme increased, weight decreased  

Metabolism and nutrition 

disorders 
Decreased appetite, hypokalaemia, hyponatremia 

Musculoskeletal and connective 

tissue disorders 

Arthralgia, back pain, Behçet’s syndrome, costochondritis, flank 

pain, intervertebral disc protrusion, osteoarthritis, periarthritis, 

post-traumatic neck syndrome 

Neoplasms benign malignant and 

unspecified (incl cysts and 

polyps) 

Adenocarcinoma of the cervix, brain neoplasm, breast cancer, 

colon cancer, fibroma, gallbladder polyp, ovarian cyst, 

polycystic ovaries, rectal polyp, ruptured ovarian cyst, uterine 

leiomyoma, breast neoplasm, fibroadenoma of breast, 

malignant melanoma, neoplasm malignant, vulval cancer 

Nervous system disorders Cerebellar syndrome, cerebral venous thrombosis, cervical 

radiculopathy, hypoaesthesia, lumbar spinal stenosis, migraine, 

migraine aggravated, migraine with aura, nervous system 

disorders, neuropathy, seizure, speech disorder, transient 

ischemic attack 

Neurological Spinal pain 
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AEs in bold font were not found in the CTCAE Version 5.0, thus the best respective categories were chosen by 

clinical consensus. 

Poisoning and procedural 

complications 
Overdose, intentional overdose 

Pregnancy, puerperium and 

perinatal conditions 
Pregnancy 

Psychiatric disorders Confusional state, depression, disorientation, major depression, 

psychogenic seizure, suicidal ideation, suicide attempt 

Psychiatry Panic attack 

Renal and urinary disorders Bladder dysfunction, calculus urinary, nephrolithiasis, renal 

calculus, renal colic, urinary incontinence 

Reproductive system and breast 

disorders 

Cervical dysplasia, dysmenorrhoea, endometriosis, 

menorrhagia, menstrual disorder and vaginal haemorrhage, 

metrorrhagia, ovarian disorder, spontaneous abortion, 

threatened abortion 

Respiratory, thoracic and 

mediastinal 

Asthma, chronic obstructive pulmonary disease, chronic 

obstructive pulmonary disease (COPD) and apnoea related to 

COPD, dyspnoea, epistaxis, pneumonia, postsurgical 

laryngospasm with hypoxic brain injury 

Skin and subcutaneous tissue 

disorders 
Erythema nodosum 

Vascular disorders 
Hypertensive crisis, orthostatic hypotension, peripheral 

vascular disease, pulmonary embolism 
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Appendix 5: Further results for serious adverse events (SAEs) 

Table 19: Arm level data on any serious adverse events and treatment-related serious adverse 

events (%) 

Author, year Interventions 

P
a

rt
ic

ip
a

n
ts

 

Any SAEs 

T
re

a
tm

e
n

t-

re
la

te
d

 

S
A

E
s 

 

Death  

Ailani, 2021 [12] Atogepant 10 mg 221 0.9 0.5 0 

Ailani, 2021 [12] Atogepant 30 mg 228 0 0 0 

Ailani, 2021 [12] Atogepant 60 mg 231 0 0 0 

Ailani, 2021 [12] Placebo 222 0.9 0 0 

Ashina, 2020 [14] Eptinezumab 100 mg 223 1.79 0 0 

Ashina, 2020 [14] Eptinezumab 300 mg 224 1.34 0 0 

Ashina, 2020 [14] Placebo 222 2.8 0 0 

Dodick, 2014 [15] Galcanezumab 150 mg 107 0 - 0 

Dodick, 2014 [15] Placebo 110 0.91 
 

0 

Dodick, 2018 [16] Erenumab 70 mg 283 1.1 - 0 

Dodick, 2018 [16] Placebo 289 1.7 - 0 

Dodick, 2009 [17] Amitriptyline 100 mg 169 4.7 0.5 0 

Dodick, 2009 [17] Topiramate 100 mg 177 2.3 0 0 

Detke, 2018 [4] Galcanezumab 120 mg 273 0.18 - 0 

Detke, 2018 [4] Galcanezumab 240 mg 282 1.8 - 0 

Detke, 2018 [4] Placebo 558 0.7 - 0 

Dodick, 2010 [5] BTA 150 U 687 4.8 0.1 0 

Dodick, 2010 [5] Placebo 692 2.3 0 0 

Dodick, 2018 [18] Fremanezumab-M 289 1 0 0 

Dodick, 2018 [18] Fremanezumab-Q 291 1 0 0.3 

Dodick, 2018 [18] Placebo 293 2.4 0 0 

 

Dodick, 2019 [3] 

Eptinezumab 100 mg 122 3.3 0 0 

Dodick, 2019 [3] Eptinezumab 300 mg 121 5.8 0 0 

Dodick, 2019 [3] Placebo 121 0.8 0 0 

Goadsby, 2017 [19] Erenumab 140 mg 319 2.51 - 0 

Goadsby, 2017 [19] Erenumab 70 mg 314 2.5 - 0 

Goadsby, 2017 [19] Placebo 319 2.2 - 0 

Hong Sun, 2016 [13] Erenumab 21mg 105 1 0 0 

Hong Sun, 2016 [13] Erenumab 7 mg 108 0 0 0 

Hong Sun, 2016 [13] Erenumab 70 mg 106 0 0 0 

Hong Sun, 2016 [13] Placebo 153 1 0 
 

Lipton, 2020 [11] Eptinezumab 100 mg 356 0.84 - 0 

Lipton, 2020 [11] Eptinezumab 300 mg 350 1.1 - 0 

Lipton, 2020 [11] Placebo 366 0.81 - 0 

Rothrock, 2019 [1] BTA 150 U 220 2 0 0 

Rothrock, 2019 [1] Topiramate 100 mg 142 4 1 0 

Sakai, 2020 [20] Galcanezumab 120 mg 115 2.6 - 0 

Sakai, 2020 [20] Galcanezumab 240 mg 114 0.9 - 0 
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Sakai, 2020 [20] Placebo 230 0 0 0 

Sakai, 2021 [21] Fremanezumab-M 121 0 0 0 

Sakai, 2021 [21] Fremanezumab-Q 118 0 0 0 

Sakai, 2021 [21] Placebo 117 0 0 0 

Sakai, 2021 [9] Fremanezumab-M 188 1.6 0 0 

Sakai, 2021 [9] Fremanezumab-Q 190 0.5 0 0 

Sakai, 2021 [9] Placebo 191 0.5 0 0 

Silberstein, 2017 

[10] 

Fremanezumab-M 379 1.32 0 0 

Silberstein, 2017 

[10] 

Fremanezumab-Q 376 0.8 
 

0.26 

Silberstein, 2017 

[10] 

Placebo 375 1.6 - 0 

Stauffer, 2018 [22] Galcanezumab 120 mg 206 2.91 0 0 

Stauffer, 2018 [22] Galcanezumab 240 mg 220 0 0 0 

Stauffer, 2018 [22] Placebo 432 1.16 0 0 

Tepper, 2017 [2] Erenumab 140 mg 188 1 - 0 

Tepper, 2017 [2] Erenumab 70 mg 190 3 - 0 

Tepper, 2017 [2] Placebo 282 2 - - 

Reuter, 2018 [24] Erenumab 140 mg 119 1.68 0 0 

Reuter, 2018 [24] Placebo 124 0.8 0 0 

Reuter, 2021 [25] Erenumab 140 mg 388 2.58 0.3 0 

Reuter, 2021 [25] Topiramate 100 mg 388 4.9 0.5 0 

Vladimir, 2018 [23] Galcanezumab 120 mg 226 2.2 - 0 

Vladimir, 2018 [23] Galcanezumab 240 mg 228 3.1 - 0 

Vladimir, 2018 [23] Placebo 461 1.1 - 0 

Wang, 2021 [26] Erenumab 140 mg 224 0 0 0 

Wang, 2021 [26] Erenumab 70 mg 335 2.99 0.3 0 

Wang, 2021 [26] Placebo 335 1.94 0 0 

Elkind, 2006 (study 

1) [27] 

BTA 25 U 101 - 0 0 

Elkind, 2006 (study 

2) [27] 

BTA 25 U 173 - 0 0 

Elkind, 2006 (study 

3) [27] 

BTA 25 U 50 - 0 0 

Elkind, 2006 (study 

1) [27] 

BTA 50 U 106 - 0 0 

Elkind, 2006 (study 

2) [27] 

BTA 50 U 180 - 0 0 

Elkind, 2006 (study 

3) [27] 

BTA 50 U 51 - 0 0 

Elkind, 2006 (study 

1) [27] 

BTA 7 U 105 - 0 0 

Elkind, 2006 (study 

1) [27] 

Placebo 106 - 0 0 

Elkind, 2006 (study 

3) [27] 

Placebo 100 - 0 0 

Ferrari, 2019 [8] Fremanezumab-M 285 3.86 0 0 

Ferrari, 2019 [8] Fremanezumab-Q 276 3.62 0 0 

Ferrari, 2019 [8] Placebo 277 1 0 0 

Mulleners, 2020 [28] Galcanezumab 120 mg 232 1 - 0 
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Mulleners, 2020 [28] Placebo 230 1 - 0 

Ashina, 2022 [32] Eptinezumab 100 mg 299 1.67 0 0 

Ashina, 2022 [32] Eptinezumab 300 mg 294 2.38 0.68 
 

Ashina, 2022 [32] Placebo 298 1.34 0 0 

HO, 2022 [31] Galcanezumab 120 mg 261 0.76 - 0 

HO, 2022 [31] Placebo 259 1.54 - 0 

Winner, 2021 [30] Eptinezumab 100 mg 238 0 0 0 

Winner, 2021 [30] Placebo 242 0 0 0 

Croop, 2020 [29] Placebo 371 1 0.26 0 

Croop, 2020 [29] Rimegepant 75 mg 370 0.81 0 0 

Takeshima, 2021 

[34] 

Erenumab 70 mg 131 1.5 0 0 

Takeshima, 2021 

[34] 

Placebo 130 1.5 0 0 

Shengyuan Yu, 2022 

[35] 

Erenumab 70 mg 279 2.5 0.4 0 

Shengyuan Yu, 2022 

[35] 

Placebo 278 2.5 0 0 

Ashina, 2023 [33] Atogepant 60 mg 543 4.4  0.4 

Ashina, 2023 [33] Oral standard care 197 3.6  0 
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Table 20: Details for neoplasms benign malignant and unspecified of system organ class (SOC) (%) 
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Ashina, 2023 

[33] 

Oral Standard care 196 0.5                    0.5    

Hong Sun, 2016 

[13] 

Erenumab 70 mg 106 
                 

0 
      

Hong Sun, 2016 

[13] 

Erenumab 7 mg 108 
                 

0.1 
      

Hong Sun, 2016 

[13] 

Erenumab 21mg 105 
                 

0 
      

Dodick, 2009 

[17] 

Amitriptyline 100 mg 169 
  

0.6 
                   

0.6 
 

Dodick, 2010 

[5] 

BTA 150 U 687 0.4

4 

     
0.1

5 

 
0.3 

   
0.1

5 

0.1

5 

 
0.1

5 

      
0.1

5 

 

Rothrock, 2019 

[1] 

BTA 150 U 220 0.4

5 

                       

Dodick, 2019 

[3] 

Eptinezumab 100 

mg 

122 
        

0.8

2 

               

Ashina, 2020 

[14] 

Eptinezumab 300 

mg 

224 0.4

5 

 
0.4

5 

                     

Dodick, 2019 

[3] 

Eptinezumab 300 

mg 

121 
        

0.8

3 

     
0.8

3 

         

Tepper, 2017 

[2] 

Erenumab 70 mg 190 
                       

0.5

3 

Goadsby, 2017 

[19] 

Erenumab 70 mg 314 
                   

0.3

1 

    

Ferrari, 2019 Fremanezumab-Q 276 
     

0 
 

0.3

6 

0 
               

Detke, 2018 [4] Galcanezumab 120 

mg 

273 
                    

0.3

6 
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Vladimir, 2018 

[23] 

Galcanezumab 120 

mg 

226 
         

0 
        

0.4

4 

  
0.4

4 

  

Croop, 2020 

[29] 

Rimegepant 75 mg 370 
             

0.2

7 

          

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
 

0.2

6 

                      

Rothrock, 2019 

[1] 

Topiramate 100 mg 142 0.7 
                       

Sakai, 2021 [9]  Placebo 191 0.5 
                       

Silberstein, 

2017 [10] 

Placebo 375 
        

0.2

6 

               

Dodick, 2010 

[5] 

Placebo 692 
                

0.2

8 

       

Ferrari, 2019 Placebo 277 0.3

6 

   
0.3

6 

0.3

6 

  
0.3

6 

               

Ashina, 2020 

[14] 

Placebo 222 0.4

5 

                       

Dodick, 2018 

[16] 

Placebo 289 
        

0.3 
               

Dodick, 2018 

[18] 

Placebo 293 
          

0.3

4 

             

Vladimir, 2018 

[23] 

Placebo 461 
         

0.2 
        

0 
  

0 
  

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 21: Details for nervous system disorders of system organ class (SOC) (%) 
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Hong Sun, 2016 

[13] 

Erenumab 70 mg 106 
               

0.1 
    

Dodick, 2009  

[17] 

Amitriptyline 100 mg 169 
  

0.6 
                 

Dodick, 2010 [5] BTA 150 U 687 
               

0.5

9 

 
0.1

5 

  

Dodick, 2019 [3] Eptinezumab 100 mg 122 
                

0.8

2 

   

Ashina, 2022 

[32] 

Eptinezumab 100 mg 299 
               

0 
  

0 0.3

3 

Ashina, 2022  

[32] 

Eptinezumab 300 mg 294 
               

0 
  

0.3

4 

0 

Dodick, 2019 [3] Eptinezumab 300 mg 121 
              

0.8

3 

  
0.8

3 

  

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 
            

0.2

6 

  
0 

    

Reuter, 2018 

[24] 

Erenumab 140 mg 119 
               

0.8

4 

    

Dodick, 2018 

[16] 

Erenumab 70 mg 283 
               

0.4 
    

Goadsby, 2017 

[19] 

Erenumab 70 mg 314 
            

0 
  

0.3

1 

    

Dodick, 2018 

[18] 

Fremanezumab-M 289 
         

0.3

5 

          

Ferrari, 2019 [8] Fremanezumab-M 285 
    

0 
 

0.3

5 

0.3

5 

            

Ferrari, 2019 [8] Fremanezumab-Q 276 
    

0 0.3

5 

              

Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
        

0.4

4 

      
0 

    

Reuter, 2021 

[25] 

Topiramate 100 mg 388 0 
              

0.2

6 

    

Silberstein, 2017 

[10] 

Placebo 375 
               

0.2

6 

    

Dodick, 2010 [5] Placebo 692 
               

0.2

8 

    

Tepper, 2017 [2] Placebo 282 
               

0.3

5 
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Ferrari, 2019 placebo 277 
    

0.3

6 

          
0.3

6 

    

Ashina, 2020 

[14] 

Placebo 222 
               

0.4

5 

    

Dodick, 2018 

[16] 

Placebo 289 
               

0.3 
    

Dodick, 2018 

[18] 

Placebo 293 
 

0.3

4 

             
0.3

4 

    

Vladimir, 2018 

[23] 

Placebo 461 
        

0 
      

0.2 
    

Wang, 2021 [26] Placebo 335 
               

0.3 
    

Ashina, 2022 

[32] 

Placebo 298 
               

0.3

4 

  
0 0 

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 22: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) – part 1 
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Rothrock, 2019 

[1] 

BTA 150 U 220 
     

0.45 
               

Ashina, 2022 

[32] 

Eptinezumab 100 mg 299 
             

0.33 
       

Tepper, 2017 

[2] 

Erenumab 140 mg 188 
      

0.53 
              

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 
                    

0.26 

Reuter, 2018 

[24] 

Erenumab 140 mg 119 
               

0.84 
     

Reuter, 2021 

[25] 

Erenumab 140 mg 388 
                  

0.26 0.26 
 

Silberstein, 

2017 [10] 

Fremanezumab-M 379 
        

0.26 
        

0.26 0.26 
  

Ferrari, 2019 

[8] 

Fremanezumab-M 285 0.35 
                    

Silberstein, 

2017 [10] 

Fremanezumab-Q 376 
       

0.26 
             

Ferrari, 2019 

[8] 

Fremanezumab-Q 276 
   

0.36 0.36 
                

Dodick, 2018 

[18] 

Fremanezumab-Q 291 
                   

0.34 
 

Sakai, 2020 

[20] 

Galcanezumab 120 

mg 

115 
                

0.9 
    

Stauffer, 2018 

[22] 

Galcanezumab 120 

mg 

206 
 

0.49 0.49 
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Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
                

0.44 
    

Dodick, 2009 

[17] 

Topiramate 100 mg 177 
           

0.5 
         

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
              

0.26 
      

Rothrock, 2019 

[1] 

Topiramate 100 mg 142 
     

0.7 
               

Silberstein, 

2017 [10] 

Placebo 375 
    

0.26 0.26 
               

Ferrari, 2019 

[8] 

Placebo 277 
         

0.36 
     

0.35 
     

Dodick, 2018 

[18] 

Placebo 293 
       

0.34 
          

0.34 
  

Goadsby, 2017 

[19] 

Placebo 319 
                  

0.26 
  

Vladimir, 2018 

[23] 

Placebo 461 
   

0.2 
                 

Mulleners, 

2020 [28] 

Placebo 230 
          

0.43 
          

Ashina, 2022 

[32] 

Placebo 298 
            

0.34 0 
       

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

  

Table 23: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) - part 2 

A
u

th
o

r,
 y

e
a

r 

In
te

rv
e

n
ti

o
n

s
 

P
a

rt
ic

ip
a

n
ts

 

L
ig

a
m

e
n

t 
ru

p
tu

re
 

S
te

rn
a

l 
fr

a
c

tu
re

 

S
k

in
 l

a
c

e
ra

ti
o

n
 

L
im

b
 i

n
ju

ry
 

S
to

m
a

l 
H

e
rn

ia
 

P
ro

c
e

d
u

ra
l 

P
a

in
 

P
o

s
tp

ro
c

e
d

u
ra

l 

C
o

n
s

ti
p

a
ti

o
n

 

P
o

s
tp

ro
c

e
d

u
ra

l 

C
o

m
p

li
c

a
ti

o
n

 

A
b

d
o

m
in

a
l 

W
o

u
n

d
 

D
e

h
is

c
e

n
c

e
 

R
o

a
d

 t
ra

ff
ic

 a
c

c
id

e
n

t 

H
e

a
d

 i
n

ju
ry

 

C
o

n
c

u
s

s
io

n
 

B
ra

in
 c

o
n

tu
s

io
n

 

C
o

n
tu

s
io

n
 

R
ib

 F
ra

c
tu

re
 

R
a

d
iu

s
 f

ra
c

tu
re

 

O
v

e
rd

o
s

e
 

In
te

n
ti

o
n

a
l 

o
v

e
rd

o
s

e
 

Rothrock, 2019 

[1] 

BTA 150 U 220 
           

0.45 
      

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



Ashina, 2020 

[14] 

Eptinezumab 100 mg 223 
     

0.45 0.45 
           

Ashina, 2020 

[14] 

Eptinezumab 300 mg 224 
       

0.45 0.45 
         

Dodick, 2019 [3] Eptinezumab 300 mg 121 
          

0.83 0.83 
      

Reuter, 2021 

[25] 

Erenumab 140 mg 388 0.26 0.26 0.26 0.26 
       

0 
 

0.26 
    

Tepper, 2017 [2] Erenumab 70 mg 190 
               

0.53 
  

Sakai, 2021 [9] Fremanezumab-M 188 
            

0.53 
     

Ferrari, 2019 Fremanezumab-M 285 
              

0.36 
   

Silberstein, 2017 

[10] 

Fremanezumab-Q 376 
         

0.26 
        

Ferrari, 2019 Fremanezumab-Q 276 
         

0.36 
    

0.35 
   

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
           

0.26 
      

Rothrock, 2019 

[1] 

Topiramate 100 mg 142 
           

0.7 
      

Dodick, 2014 

[15] 

Placebo 110 
     

0.91 
            

Dodick, 2018 

[18] 

Placebo 293 
         

0.34 
        

Goadsby, 2017 

[19] 

Placebo 319 
                 

0.26 

Vladimir, 2018 

[23] 

Placebo 461 
         

0.2 
    

0.2 0.2 
  

Croop, 2020 

[29] 

Placebo 371 
                

0.27 
 

Ashina, 2022 

[32] 

Placebo 298 
         

0.34 
 

0.34 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 24: Details for respiratory, thoracic and mediastinal disorders of system organ class (SOC) (%) 
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Ailani, 2021 [12] Atogepant 10 mg 221 
    

0.45 
        

Dodick, 2010 [5] BTA 150 U 687 0.44 
         

0.15 0.15 
 

Rothrock, 2019 

[1] 

BTA 150 U 220 0.45 
 

0.45 
          

Dodick, 2019 [3] Eptinezumab 300 

mg 

121 
     

0.83 
       

Sakai, 2021 [9] Fremanezumab-M 188 
    

0.53 
        

Ferrari, 2019 [8] Fremanezumab-M 285 
       

0.35 
     

Silberstein, 2017 

[10] 

Fremanezumab-Q 376 0.26 
  

0.26 0 
 

0 
      

Rothrock, 2019 

[1] 

Topiramate 100 mg 142 0.7 
 

0.7 
          

Silberstein, 2017 

[10] 

Placebo 375 0 
  

0 0.26 
 

0.26 
      

Dodick, 2010 [5] Placebo 692 0.28 
        

0.28 
   

Detke, 2018 [4] Placebo 558 
            

0.18 

Ailani, 2021 [12] Placebo 222 
 

0.45 
  

0 
        

Ashina, 2020 

[14] 

Placebo 222 
   

0.45 
      

0.45 
  

Stauffer, 2018 

[22] 

Placebo 432 
        

0.23 
    

Croop, 2020 [29] Placebo 371 0.27 
            

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 25: Details for gastrointestinal disorders of system organ class (SOC) (%) 
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Dodick, 2009 

[17] 

Amitriptyline 100 

mg 

169 
    

0.6 
                

Dodick, 2010 

[5] 

BTA 150 U 687 
      

0.1

5 

0.1

5 

0.1

5 

            

Tepper, 2017 

[2] 

Erenumab 140 mg 188 
                

0.5

3 

    

Reuter, 2021 

[25] 

Erenumab 140 mg 388 0.2

6 

                  
0.2

6 

 

Sakai, 2021 

[9] 

Fremanezumab-M 188 
 

0.5

3 

                   

Ferrari, 2019 

[8] 

Fremanezumab-Q 276 
          

0.3

6 

0.3

6 

         

Dodick, 2018 

[18] 

Fremanezumab-Q 291 
 

0.3

4 

                   

Mulleners, 

2020 [28] 

Galcanezumab 120 

mg 

232 
  

0.4

3 

                  

Stauffer, 

2018 [22] 

Galcanezumab 120 

mg 

206 
     

0.5 
            

0.5 
  

Vladimir, 

2018 [23] 

Galcanezumab 120 

mg 

226 
                 

0.4

4 

   

Detke, 2018 

[4] 

Galcanezumab 240 

mg 

282 
         

0.3

5 

           

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
   

0.2

6 

             
0.2

6 

   

Detke, 2018 

[4] 

Placebo 558 
                 

0.1

8 

  
0.1

8 

Tepper, 2017 

[2] 

Placebo 282 
         

0.3

5 

  
0.3

5 

 
0.3

5 

 
0 
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Ailani, 2021 

[12] 

Placebo 222 
      

      
    

0.4

5 

       

HO, 2022 

[31] 

Placebo 259 
  

0.3

8 

                  

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 26: Details for renal and urinary disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Nephrolithiasi

s 

Urinary 

incontinence 

Kidney 

injury 

Calculus 

urinary 

Renal 

calculus 

Renal colic Bladder 

dysfunction 

Dodick, 2009 [17] Amitriptyline 100 mg 169 
    

0.6 
  

Dodick, 2010 [5] BTA 150 U 687 
   

0.15 
   

Silberstein, 2017 

[10] 

Fremanezumab-M 379 
   

0.26 
   

Ferrari, 2019 [8] Fremanezumab-M 285 0.7 
      

Ferrari, 2019 [8] Fremanezumab-Q 276 
     

0.35 
 

Vladimir, 2018 

[23] 

Galcanezumab 120 

mg 

226 
      

0.44 

Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
       

Detke, 2018 [4] Galcanezumab 240 

mg 

282 0.35 
    

0.35 
 

Rothrock, 2019 [1] Topiramate 100 mg 142 0.7 
      

Silberstein, 2017 

[10] 

Placebo 375 0.26 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 27: Details for infections and infestations of system organ class (SOC) (%) - part 1 
A

u
th

o
r,

 y
e

a
r 

In
te

rv
e

n
ti

o
n

s
 

P
a

rt
ic

ip
a

n
ts

 

G
a

s
tr

o
in

te
s

ti
n

a
l 

in
fe

c
ti

o
n

 

V
ir

a
l 

in
fe

c
ti

o
n

  

N
a

s
o

p
h

a
ry

n
g

it
is

 

T
o

n
s

il
li

ti
s

 

U
p

p
e

r 
re

s
p

ir
a

to
ry

 
tr

a
c

t 

in
fe

c
ti

o
n

 b
a

c
te

ri
a

l 

S
e

p
s

is
 

P
y

e
lo

n
e

p
h

ri
ti

s
 

K
id

n
e

y
 i

n
fe

c
ti

o
n

 

V
a

g
in

a
l 

a
b

s
c

e
s

s
 

V
ir

a
l 

g
a

s
tr

o
e

n
te

ri
ti

s
 

G
a

s
tr

o
e

n
te

ri
ti

s
 

P
h

a
ry

n
g

it
is

 

s
tr

e
p

to
c

o
c

c
a

l 

In
fe

c
te

d
 d

e
rm

a
l 

c
y

s
t 

S
in

u
s

it
is

 

Dodick, 2009 

[17] 

Amitriptyline 100 mg 169 
          

0.6 
   

Dodick, 2010 

[5] 

BTA 150 U 687 
       

0.5 
      

Dodick, 2019 

[3] 

Eptinezumab 300 mg 121 
        

0.83 0.83 
    

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 
     

0.26 0.26 0.26 
 

0.26 
    

Wang, 2021 

[26] 

Erenumab 70 mg 335 
          

0.3 
   

Mulleners, 

2020 [28] 

Galcanezumab 120 

mg 

232 
   

0.43 
          

HO, 2022 [31] Galcanezumab 120 

mg 

261 
          

0.38 
 

0.38 
 

Croop, 2020 

[29] 

Rimegepant 75 mg 370 
          

0.27 
   

Reuter, 2021 

[25] 

Topiramate 100 mg 388 0.26 
 

0.26 
   

0.26 
   

0.26 
   

Dodick, 2010 

[5] 

Placebo 692 
    

0.28 0.28 
    

0.28 0.28 
  

Ferrari, 2019 

[8] 

placebo 277 
             

0.35 

Reuter, 2018 

[24] 

Placebo 124 0.8 
             

Wang, 2021 

[26] 

Placebo 335 
 

0.3 
        

0.3 
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 Croop, 2020 

[29] 

Placebo 371 
      

0.27 
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Table 28: Details for infections and infestations of system organ class (SOC) (%) - part 2 
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Ashina, 2022 

[32] 

Eptinezumab 100 mg 299 
             

0.33 
  

Ashina, 2022 

[32] 

Eptinezumab 300 mg 294 
             

0.68 
  

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 
     

0.26 
          

Reuter, 2021 

[25] 

Erenumab 140 mg 388 
       

0.26 
        

Tepper,2017  

[2] 

Erenumab 70 mg 190 
        

0.53 
       

Dodick, 2018 

[16] 

Erenumab 70 mg 283 
              

0.4 
 

Goadsby, 2017 

[19] 

Erenumab 70 mg 314 
            

0.31 
   

Wang, 2021 

[26] 

Erenumab 70 mg 335 
    

0.3 
           

Dodick, 2018 

[18] 

Fremanezumab-M 289 
        

0.35 
       

Sakai, 2021 [9] Fremanezumab-Q 190 
      

0.5 
         

Ferrari, 2019 

[8] 

Fremanezumab-Q 276 
 

0.35 
              

Vladimir, 2018 

[23] 

Galcanezumab 120 

mg 

226 
               

0.44 

Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
      

0.44 
    

0.44 
    

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
      

0.26 
 

0.26 0.26 0.26 
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Tepper, 2017   

[2] 

Placebo 282 
              

0.35 
 

Ferrari, 2019 

[8] 

Placebo 277 0.35 
 

0.35 
             

Ashina, 2020 

[14] 

Placebo 222 
   

0.45 
            

Wang, 2021 

[26] 

Placebo 335 
   

0.3 
            

Croop, 2020 

[29] 

Placebo 371 
        

0.27 
       

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

Table 29: Details for cardiac disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Atrial 

fibrillatio

n 

Acute 

coronary 

syndrome 

Tachycardi

a 

Atrial 

fibrillation 

Palpitation

s 

Pericarditis Syncope Acute 

myocardial 

infarction 

Dodick, 2010 

[5] 

BTA 150 U 687 
 

0.15 0.15 
  

0.15 
 

0.15 

Rothrock, 2019 

[1] 

BTA 150 U 220 
  

0.45 
   

0.45 
 

Ferrari, 2019 

[8] 

Fremanezumab-M 285 
   

0.35 
    

Ferrari, 2019 

[8] 

Fremanezumab-Q 276 0.36 
       

Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
       

0.44 

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
      

0.26 
 

Detke, 2018 

[4] 

Placebo 558 
       

0.18 

Ferrari, 2019 

[8] 

Placebo 277 
    

0.36 
   

Ashina, 2020 

[14] 

Placebo 222 
      

0.45 
 

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 30: Details for congenital, familial and genetic disorders and reproductive system and breast disorders of system organ class (SOC) (%) 
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Dodick, 2009 

[17] 

Amitriptyline 100 mg 169 
          

0.6 
 

Dodick, 2010 

[5] 

BTA 150 U 687 
     

0.15 
      

Lipton, 2020 

[11] 

Eptinezumab 300 

mg 

350 
    

0.38 
       

Reuter, 2021 

[25] 

Erenumab 140 mg 388 
         

0.26 
 

0.26 

Dodick, 2018 

[18] 

Fremanezumab-M 289 
          

0.35 
 

Ferrari, 2019 

[8] 

Fremanezumab-M 285 
  

0.35 
    

0.35 
    

Ferrari, 2019 

[8] 

Fremanezumab-Q 276 
         

0.35 0.35 
 

Dodick, 2009 

[17] 

Topiramate 100 mg 177 
   

0.5 
    

0.5 
 

0.5 
 

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
       

0.26 
    

Dodick, 2010 

[5] 

Placebo 692 
       

0.28 
    

Lipton, 2020 

[11] 

Placebo 366 
  

0.27 
         

Ferrari, 2019 

[8] 

Placebo 277 0.36 0.36 
          

Ashina, 2020 

[14] 

Placebo 222 
      

0.45 
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Dodick, 2018 

[18] 

Placebo 293 
     

0.34 
      

Goadsby, 2017 

[19] 

Placebo 319 
       

0.26 
    

Wang, 2021 

[26] 

Placebo 335 
     

0.5 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 31: Details for hepatobiliary disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Cholelithiasis Hepatic Cholestatic Cerebral venous 

thrombosis  

Common bile 

duct  

stone 

Cholecystitis acute 

Dodick, 2009 [17] Amitriptyline 100 mg 169 0.6 
    

Dodick, 2019 [3] Eptinezumab 100 mg 122 0.5 
    

Ashina, 2020 [14] Eptinezumab 100 mg 223 0.45 
    

Ashina, 2022 [32] Eptinezumab 100 mg 299 0.33 
    

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 0.63 
 

0.26 
  

Ferrari, 2019 [8] Fremanezumab-Q 276 0.36 
   

0.36 

Vladimir, 2018 [23] Galcanezumab 240 mg 228 0.44 
    

Reuter, 2021 [25] Topiramate 100 mg 388 0.26 
    

Dodick, 2010 [5] Placebo 692 0.28 
    

Tepper, 2017 [2] Placebo 282 0.35 
    

Dodick, 2018 [16] Placebo 289 
    

0.3 

Stauffer, 2018 [22] Placebo 432 0.5 
    

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 32: Details for psychiatric disorders of system organ class (SOC) (%) 
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Ashina, 2023 

[33] 

Atogepant 60 mg 543     0.9 0.4        

Ashina, 2023 

[33] 

Oral standard care 196     0.5         

Dodick, 2010 [5] BTA 150 U 687 
 

0.3 0.15 0.15 6.8  
       

Dodick, 2019 [3] Eptinezumab 100 mg 122 
     

 
  

0.82 
 

0.82 
  

Ashina, 2020 

[14] 

Eptinezumab 100 mg 223 
    

0.45  
   

0.45 
 

0.45 
 

Ashina, 2022 

[32] 

Eptinezumab 300 mg 294 
     

 
      

0.34 

Reuter, 2021 

[25] 

Erenumab 140 mg 388 0.26 
    

 
       

Silberstein, 2017 

[10] 

Fremanezumab-M 379 
    

0.26  
       

Vladimir, 2018 

[23] 

Galcanezumab 240 

mg 

228 
     

 
 

0.44 
     

Croop, 2020 [29] Rimegepant 75 mg 370 
     

 
     

0.27 
 

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
 

0.26 
   

 
       

Vladimir, 2018 

[23] 

Placebo 461 
     

 
     

0.2 
 

Ashina, 2022 

[32] 

Placebo 298 
    

0.34  
       

Fremanezumab-M, Fremanezumab monthly 
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Table 33: Details for musculoskeletal and connective tissue disorders of system organ class (SOC) (%) 
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Dodick, 2010 [5] BTA 150 U 687 
      

0.15 
      

Ashina, 2022 [32] Eptinezumab 300 mg 294 
        

0.34 
    

Tepper, 2017 [2] Erenumab 140 mg 188 
        

0.52 
    

Reuter, 2021 [25] Erenumab 140 mg 388 
        

0.26 
    

Tepper, 2017 [2] Erenumab 70 mg 190 0.53 
       

0 
    

Dodick, 2018 [16] Erenumab 70 mg 283 
        

0.4 
    

Goadsby, 2017 

[19] 

Erenumab 70 mg 314 
     

0.31 0.31 
      

Silberstein, 2017 

[10] 

Fremanezumab-M 379 
      

0.26 
      

Ferrari, 2019 [8] Fremanezumab-Q 276 
      

0.35 
      

Stauffer, 2018 [22] Galcanezumab 120 mg 206 
 

0.46 
           

Reuter, 2021 [25] Topiramate 100 mg 388 
          

0.26 
  

Dodick, 2010 [5] Placebo 692 
        

0.28 
    

Tepper, 2017 [2] Placebo 282 
        

0.35 
    

Ashina, 2020 [14] Placebo 222 
        

0.45 
    

Dodick, 2018 [16] Placebo 289 
            

0.3 

Goadsby, 2017 

[19] 

Placebo 319 
         

0.26 
 

0.26 
 

Stauffer, 2018 [22] Placebo 432 
  

0.23 
          

Mulleners, 2020 

[28] 

Placebo 230 
       

0.43 
     

Ashina, 2022 [32] Placebo 298 
    

0.34 
        

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 34: Details for investigations of system organ class (SOC) (%) 

Author, year Interventions Participants Weight 

decreased  

International 

normalised 

ratio 

abnormal 

Blood 

pressure 

increased 

Hepatic 

enzyme 

increased 

Aspartate 

aminotransferase 

increased 

Alanine 

aminotransferase 

increased  

Ferrari, 2019 [8] Fremanezumab-Q 276 
 

0.35 
    

Reuter, 2021 [25] Topiramate 100 mg 388 0.26 
     

Fremanezumab-Q, Fremanezumab quarterly 

 

Table 35: Details for metabolism and nutrition disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Hypokalaemi

a 

Hypoglycaemia Dehydratio

n 

Hyponatremi

a  

Decreased 

appetite 

Erythema 

nodosum 

Dodick, 2010 

[5] 

BTA 150 U 687 0.15 
     

Detke, 2018 Galcanezumab 240 

mg 

282 0.35 
     

Reuter, 2021 

[25] 

Topiramate 100 mg 388 
    

0.26 
 

Rothrock, 2019 

[1] 

Topiramate 100 mg 142 
  

0.7 
   

Dodick, 2018 

[16] 

Placebo 289 
   

0.3 
  

Dodick, 2018 

[18] 

Placebo 293 
 

0.34 
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Table 36: Details for vascular disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Hypertensive 

crisis 

Peripheral 

arterial 

occlusive 

disease 

Deep vein 

thrombosis 

Peripheral 

vascular 

disease 

Pulmonary 

embolism 

Orthostatic 

hypotension 

Dodick, 2010 [5] BTA 150 U 687 0.15 
     

Silberstein, 2017 

[10] 

Fremanezumab-M 379 0.26 
     

Detke, 2018 [4] Galcanezumab 240 

mg 

282 
    

0.35 
 

Rothrock, 2019 [1] Topiramate 100 mg 142 
 

0.7 0.7 
   

Stauffer, 2018 [22] Placebo 432 
  

0.23 
   

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 37: Details for general disorders and administration site conditions of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Non-cardiac 

chest pain 

Malais

e 

Nasal septum 

deviation 

Tooth 

impacted 

Chest 

pain 

Abdominal 

adhesions 

Asthenia Edema 

peripheral 

Dodick, 2010 [5] BTA 150 U 687 0.15 
       

Tepper, 2017 [2] Erenumab 140 mg 188 0 
    

0.53 
  

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 0.31 
       

Tepper, 2017 [2] Erenumab 70 mg 190 0.53 
       

Goadsby, 2017 

[19] 

Erenumab 70 mg 314 0.26 
       

Wang, 2021 [26] Erenumab 70 mg 335 
      

0.3 
 

Sakai, 2020 [20] Galcanezumab 120 

mg 

115 
   

0.9 
    

Sakai, 2020 [20] Galcanezumab 240 

mg 

114 
  

0.9 
     

Silberstein, 2017 

[10] 

Placebo 375 
       

0.26 

Goadsby, 2017 

[19] 

Placebo 319 0.26 
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Table 38: Details for eye disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Diplopia Retinal tear  Rhegmatogenous 

retinal detachment 

Angle closure 

glaucoma 

Retinal 

detachment  

Optic 

neuritis 

Ailani, 2021 [12] Atogepant 10 mg 221 
     

0.45 

Ashina, 2022 [32] Eptinezumab 100 mg 299 
    

0.33 
 

Ferrari, 2019 [8] Fremanezumab-M 285 
 

0.35 
    

Reuter, 2021 [25] Topiramate 100 mg 388 
  

0.26 0.26 0.26 
 

Silberstein, 2017 

[10] 

Placebo 375 0.26 
     

Fremanezumab-M, Fremanezumab monthly 

 

Table 39: Details for ear and labyrinth disorders, immune system disorders, and blood and lymphatic system disorders of system organ class (SOC) (%) 

A
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 y
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P
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n
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 Ear and labyrinth disorders Immune system disorders Blood and lymphatic 

system disorders 

Vestibular 

neuronitis 

Sudden 

hearing 

loss 

Vertigo Hypersensitivit

y 

Anaphylactic 

reaction 

Anaphylacti

c shock 

Thrombocytopenia 

Hong Sun, 2016 

[13]   

Erenumab 70 mg 106 
  

0.1 
    

Ashina, 2020 [14] Eptinezumab 300 mg 224 
  

0.45 
    

Ashina, 2022 [32] Eptinezumab 300 mg 294 
    

0.68 
  

Goadsby, 2017 

[19] 

Erenumab 140 mg 319 0.26 
      

Ferrari, 2019 [8] Fremanezumab-M 285 
    

0.35 
  

Sakai, 2020 [20] Galcanezumab 120 mg 115 
 

0.9 
     

Reuter, 2021 [25] Topiramate 100 mg 388 
     

0.26 
 

Silberstein, 2017 

[10] 

Placebo 375 
   

0.26 
   

Dodick, 2010 [5] Placebo 692 
      

0.28 

Dodick, 2018  [18] Placebo 289 
   

0.3 
   

Dodick, 2018 [18] Placebo 293 
   

0.3 
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Goadsby, 2017 

[19] 

Placebo 319 
   

0.26 
   

Fremanezumab-M, Fremanezumab monthly
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Table 40: Any serious adverse events reported from 32 trials 

Treatments Doses Frequency Total participants (n) 

Participants with any 

SAEs* (%) 

Atogepant [12] 30 mg Once daily 228 0 

Erenumab [13] 21 mg Monthly 105 0 

Galcanezumab [15] 150 mg Every two weeks 107 0 

Rimegepant [29] 75 mg Once daily 370 3 (0.81) 

Atogepant [12] 10 mg Once daily 221 2 (0.9) 

Erenumab [13] 7 mg Monthly 108 1 (0.93) 

Fremanezumab [8-10, 18, 21] Quarterly, 625 mg Single dose on day 0 1251 15 (1.2) 

Eptinezumab [3, 11, 14, 30, 32] 100 mg Single dose on day 0 1238 16 (1.29) 

Galcanezumab [4, 20, 22, 23] 240 mg Monthly 844 12 (1.42) 

Placebo [2-5, 8-12, 14-16, 18-24, 

26, 28-32, 34-36] 
- Matched with active treatments 7979 120 (1.5) 

Galcanezumab [4, 20, 22, 23, 28, 

31] 
120 mg Monthly 1313 20 (1.52) 

Fremanezumab [8-10, 18, 21] Monthly, 225 mg Monthly 1262 22 (1.74) 

Erenumab [2, 19, 24-26] 140 mg Monthly 1238 22 (1.78) 

Eptinezumab [3, 11, 14, 32] 300 mg Single dose on day 0 989 21 (2.12) 

Erenumab [2, 16, 19, 26, 34, 35] 70 mg Monthly 1555 39 (2.5) 

Atogepant [12, 33] 60 mg Once daily 774 30 (3.87)  

BTA [1, 5] 150 U Every 12 weeks 907 37 (4.08) 

Topiramate [1, 17, 25] 100 mg Twice daily 707 29 (4.1) 

Amitriptyline [17] 25 to 100 mg Twice daily  169 8 (4.73) 

*Treatments are listed in order of increasing SAEs percentage.  
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Table 41: Classification of SAEs by SOC 

System Organ Class (SOC) Serious Adverse Events (SAEs) 

Cardiac disorders Acute myocardial infarction, atrial fibrillation, syncope 

Ear and labyrinth disorders Labyrinthitis, sudden hearing loss, vertigo, vestibular neuronitis 

Eye disorders Angle closure glaucoma, diplopia, optic neuritis, retinal 

detachment, rhegmatogenous retinal detachment  

Gastrointestinal disorders Abdominal pain, alcoholic pancreatitis, appendicitis, 

diverticulitis, esophagitis, gastric ulcer haemorrhage, gastritis, 

haemorrhoids, intestinal haemorrhage, irritable bowel 

syndrome, mechanical ileus, obstructive defaecation, 

pancreatitis, pancreatitis acute, parotitis, small intestinal 

obstruction, vomiting 

General disorders and 

administration site conditions 

Abdominal adhesions, asthenia, chest pain, edema peripheral, 

malaise, nasal septum deviation, non-cardiac chest pain, tooth 

impacted, vocal cord thickening 

Hepatobiliary disorders Cholecystitis, cholecystitis acute, cholelithiasis, common bile 

duct stone,  

Immune system disorders Anaphylactic reaction, anaphylactic shock, hypersensitivity 

Infections and infestations Acute pyelonephritis, bacterial pharyngitis, bacteriuria, 

clostridium difficile colitis, COVID-19 pneumonia, 

gastroenteritis, gastrointestinal infection, infected dermal cyst, 

influenza, kidney infection, nasopharyngitis, papilloma viral 

infection, parasitic gastroenteritis, pyelonephritis, pyrexia, sepsis, 

tonsillitis, urinary tract infection, viral gastroenteritis, viral 

infection 

Injury Accident, ankle fracture, brain contusion, cartilage injury, 

clavicle fracture, concussion, contusion, fall, foot fracture, hand 

fracture, humerus fracture, injury, ligament rupture, limb injury, 

lower limb fracture, meniscus injury, radius fracture, respiratory 

fume inhalation, rib fracture, road traffic accident, skin laceration, 

sternal fracture, tendon injury, thoracic vertebral fracture, 

traumatic orbital fracture, ulna fracture, wrist fracture 

Investigations Alanine aminotransferase increased, aspartate aminotransferase 

increased, hepatic enzyme increased, weight decreased  

Metabolism and nutrition 

disorders 
Decreased appetite, hypokalaemia, hyponatremia 

Musculoskeletal and connective 

tissue disorders 

Arthralgia, back pain, Behçet’s syndrome, costochondritis, flank 

pain, intervertebral disc protrusion, osteoarthritis, periarthritis, 

post-traumatic neck syndrome 

Neoplasms benign malignant and 

unspecified (incl cysts and 

polyps) 

Adenocarcinoma of the cervix, brain neoplasm, breast cancer, 

colon cancer, fibroma, gallbladder polyp, ovarian cyst, 

polycystic ovaries, rectal polyp, ruptured ovarian cyst, uterine 

leiomyoma, breast neoplasm, fibroadenoma of breast, 

malignant melanoma, neoplasm malignant, vulval cancer 

Nervous system disorders Cerebellar syndrome, cerebral venous thrombosis, cervical 

radiculopathy, hypoaesthesia, lumbar spinal stenosis, migraine, 

migraine aggravated, migraine with aura, nervous system 

disorders, neuropathy, seizure, speech disorder, transient 

ischemic attack 
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SAEs in bold font were not found in the CTCAE Version 5.0, and thus were categorised by our clinical team.  

 

 

  

Neurological Spinal pain 

Poisoning and procedural 

complications 
Overdose, intentional overdose 

Pregnancy, puerperium and 

perinatal conditions 
Pregnancy 

Psychiatric disorders Confusional state, depression, disorientation, major depression, 

psychogenic seizure, suicidal ideation, suicide attempt 

Psychiatry Panic attack 

Renal and urinary disorders Bladder dysfunction, calculus urinary, nephrolithiasis, renal 

calculus, renal colic, urinary incontinence 

Reproductive system and breast 

disorders 

Cervical dysplasia, dysmenorrhoea, endometriosis, 

menorrhagia, menstrual disorder and vaginal haemorrhage, 

metrorrhagia, ovarian disorder, spontaneous abortion, 

threatened abortion 

Respiratory, thoracic and 

mediastinal 

Asthma, chronic obstructive pulmonary disease, chronic 

obstructive pulmonary disease (COPD) and apnoea related to 

COPD, dyspnoea, epistaxis, pneumonia, postsurgical 

laryngospasm with hypoxic brain injury 

Skin and subcutaneous tissue 

disorders 
Erythema nodosum 

Vascular disorders 
Hypertensive crisis, orthostatic hypotension, peripheral 

vascular disease, pulmonary embolism 
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Dodick 2009 

[1] 

To compare the 

efficacy and 

tolerability of 

Topiramate and 

Amitriptyline in 

the prophylaxis of 

EM 

32 sites in the 

United States 

Episodic 22 DB 

Topiramate 100mg Oral 
Twice 

daily 
177 86.6 39.7 

85.9 

(68.4) 
2.3 (0) 

Both appeared to be well 

tolerated in this EM 

population  

Some 

concerns 

Amitriptyline 100mg Oral 
Twice 

daily 
169 83 37.9 

88.8 

(75.7) 

4.7 

(0.5) 

Elkinda 2006 

[2] 

To examine the 

effects of multiple 

treatments with 

low doses of BTA 

versus placebo for 

prophylaxis of EM 

- 

Episodic 12 DB 
Study 

I 

Placebo - - - 106 84.9 43.8 
47.2 

(6.6) 
(0) 

Adverse events were 

similar among the groups 

within each study. BTA 

was safe and well 

tolerated 

Some 

concerns 

BTA 

7 U IM 
each 4 

months 
105 84.3 44.3 

49.5 

(6.7) 
(0) 

25 U 

 
IM 

each 4 

months 
101 82.2 43.6 

46.5 

(21.8) 
(0) 

50 U 

 
IM 

each 4 

months 
106 86.8 44.6 

56.6 

(30.2) 
(0) 
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Study 

II 
BTA 

25 U 

 
IM 

each 4 

months 
173 - - 

78 

(24.9) 
(0) 

50 U IM 
each 4 

months 
180 - - 

77.2 

(29.4) 
(0) 

Study 

III 

Placebo - - - 100 - - 60 (0) 

BTA 

25 U IM 
each 4 

months 
50 - - 70 (0) 

50 U IM 
each 4 

months 
51 - - 68.6 (0) 

Dodick 2010 

[3]; [pooled 

Aurora 2010 

[4], 

Diener 2010 

[5]] 

To assess efficacy, 

safety and 

tolerability of BTA 

as headache 

prophylaxis in 

adults with CM. 

56 sites in 

North 

America 
Chronic 24 DB 

Placebo - - - 687 85.2 41.5 
51.7 

(13.7) 

2.3  

(0) 

BTA treatments were safe 

and well tolerated 

 

Low 

BTA 
155 U 

+40 U 

IM at 

39 

sites 

Every 12 

week 
692 87.6 41.1 

62.4 

(33.4) 

4.8  

(0.3) 

Rothrock 2019 

[6] 

 

To compare the 

effectiveness of 

BTA and 

Topiramate for CM 

prevention 

USA (number 

of sites is not 

reported) Chronic 24 OL 

BTA 
155 U 

 
IM 

Every 12 

week 
140 84 40.2 48 (17) 2 (0) 

BTA is safe; 51% of 

patients discontinued 

Topiramate due to AEs 

High 

Topiramate 100mg Oral 
Twice 

daily 
142 86 39.4 79 (70) 4 (1) 
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Ashina 2020 

[7] 

To evaluate the 

efficacy and safety 

of Eptinezumab in 

the preventive 

treatment of EM 

84 sites in the 

USA and the 

Republic of 

Georgia 

Episodic 24 DB 

Placebo - - - 222 83.8 39.9 59.5 0. 4 
Eptinezumab was well 

tolerated, and had an 

acceptable safety profile 

Some 

concerns 

Eptinezumab 

100mg IV 
Every 12 

weeks 
223 80.3 40 63.2 1.79 (0) 

300mg IV 
Every 12 

weeks 
224 88.8 40.2 57.6 1.34 (0) 

Ashina 2022 

[8] 

 

To investigate the 

safety and efficacy 

of Eptinezumab 

for migraine 

prevention in 

adults with 

migraine and two-

to-four previous 

failures 

96 study 

locations 

across Europe 

(n=93) and 

the USA (n=3) 

Episodic 

& 

Chronic 

24 DB 

Placebo - - - 298 88 43.8 40 1.3 (0) 
The safety and tolerability 

of Eptinezumab were 

similar to placebo  

Some 

concerns 

Eptinezumab 

100mg IV 
Every 12 

weeks 
299 93 44.6 42 1.7 (0) 

300mg IV 
Every 12 

weeks 
294 89 43.1 41 

2.4 

(0.7) 

Dodick 2019 

[9] 

To determine the 

safety, tolerability, 

and effectiveness 

92 

clinics/sites in 

the USA, 

Australia, 

Chronic 12 DB 

Placebo - - - 121 90 37.2 
56.2 

(14) 

0.8 

(0) 

Eptinezumab appeared 

effective and well-

tolerated 

Some 

concerns 

Eptinezumab 300mg IV 
Single 

dose 
121 81 37.2 

63.6 

(17.4) 

5.8 

(0) 
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of four dose levels 

of Eptinezumab  

New Zealand, 

and the 

republic of 

Georgia. 

 

100mg IV 
Single 

dose 
122 85 36.7 

57.5 

(19.8) 

3.3 

(0) 

Lipton 2020 

[10] 

 

To evaluate the 

efficacy and safety 

of Eptinezumab, in 

the preventive 

treatment of CM. 

128 

sites in 13 

countries 

across the 

USA and 

Europe 

Chronic 24 DB 

Placebo - - - 366 88.8 39.6 46.7 0.81 Eptinezumab was well 

tolerated and 

demonstrated an 

acceptable safety profile. 

Low 

Eptinezumab 

300mg IV 
Single 

dose 
350 89.7 41 52 1.1 

100mg IV 
Single 

dose 
356 86.2 41 43.5 0.84 

Winner 2021 

[11] 

To evaluate the 

efficacy and safety 

of  Eptinezumab,  

47 sites in the 

United States 

and Georgia 

Episodic 4 DB 

Placebo - - - 242 83.1 44.1 10.3 0 No notable safety findings 

were identified. 

Low 

Eptinezumab 100mg IV 
Single 

dose  
238 84.9 44.9 10.9 0 

Dodick 2018 

[12] 

To evaluate the 

efficacy and safety 

of Erenumab in 

migraine 

prevention 

69 sites in 

North 

America and 

Europe  

Episodic 12 DB 

Placebo - - - 289 84.9 42 54.7 1.7 
AEs was similar in both, 

and did not suggest any 

particular safety risk with 

Erenumab administration 

Low 

AMG 334 

(Erenumab) 
70mg SC 

Once a 

month 
283 85.7 42 48.1 1.1 
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Goadsby 2017 

[13] 

To compare the 

efficacy and safety 

of Erenumab for 

the preventive 

treatment of EM 

121 sites 

across North 

America, 

Europe, and 

Turkey 

Episodic 24 DB 

Placebo - - - 319 85.9 41.3 63 2.2 
The overall safety profile 

of Erenumab was similar 

to that of placebo. 

Low 

Erenumab 

70mg SC Monthly 314 84.5 41.1 57.3 2.5 

140mg SC Monthly 319 85.3 40.4 55.5 2.5 

Reuter 2018 

[14] 

To compare the 

efficacy and 

tolerability of 

Erenumab with 

placebo in a well-

defined group of 

patients with EM 

59 sites in 16 

countries 

Episodic 12 DB 

Placebo - - - 124 82 44.2 54 1 The tolerability and safety 

profiles of Erenumab and 

placebo were similar. 

Some 

concerns 

Erenumab 140mg SC Monthly 119 80 44.6 55 2 

Reuter 2022 

[15] 

To compare the 

tolerability and 

efficacy of 

Erenumab to 

Topiramate for 

migraine in adults 

82 sites in 

Germany 
Episodic 

& 

chronic 

24 DB 

Erenumab 140mg SC Monthly 388 85.3 40.8 
65.21 

(55.4) 

2.58 

(0.3) 

Erenumab demonstrated a 

favourable tolerability and 

efficacy profile compared 

to Topiramate 

Some 

concerns 

Topiramate 100mg Oral Daily 388 86.3 40.7 
85.31 

(81.2) 

4.9 

(0.5) 

Sun 2016 [16] Episodic 12 DB Placebo - - - 153 83 41.4 54 0 Low 
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To assess the 

safety and efficacy 

of Erenumab 

(AMG 334) for the 

prevention of 

migraine 

59 headache 

and clinical 

research 

centres in 

North 

America and 

Europe 

AMG 334 

(Erenumab) 

7mg SC Monthly 108 81 40.3 50 1 (0) 

No apparent association 

was recorded between 

patients with positive anti-

AMG 334 antibodies and 

adverse events 

21mg SC Monthly 105 81 39.9 51 0 

70mg SC Monthly 106 77 42.6 54 1 (0) 

Tepper 2017 

[17] 

To assess the 

safety and efficacy 

of Erenumab 

70mg and 140mg 

in CM patients 

 

69 headache 

and clinical 

research 

centers in 

Canada the 

USA, and 

Europe 

Chronic 12 DB 

Placebo - - - 286 79 42.1 39 2 
Erenumab 70 and 140mg 

have a safety profile 

similar to placebo 

Low 

Erenumab 

70mg SC Monthly 191 87 41.4 44 3 

140mg SC Monthly 190 84 42.9 47 1 

Wang 2021 

[18] 

To evaluate the 

efficacy and safety 

of Erenumab in 

adults with EM 

83 sites in 

Asia, the 

Middle East, 

and Latin 

America 

Episodic 12 DB 

Placebo - - - 335 83.1 38 
36.7 

(9.6) 
1.5 (0) 

The safety profile of 

Erenumab was 

comparable with placebo; 

no new safety signals were 

observed. 

Low 

Erenumab 

70mg SC Monthly 335 80.5 37.3 
34.9 

(11.3) 

2.9 

(0.3) 

140mg SC Monthly 224 82.1 37.1 
34.4 

(10.7) 
0 
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Takeshima 

2021 [19] 

To investigate the 

efficacy and 

tolerability of 

Erenumab 70mg 

41 centers 

across Japan 
Chronic 

& 

Episodic 

24 DB 

Placebo - - - 131 88.5 44.6 58.8 1.5 (0) Erenumab 70mg shows 

favorable efficacy and 

safety profile in Japanese 

participants.  

Low 

Erenumab 70mg SC Monthly 130 85.4 44.2 65.4 1.5 (0) 

Shengyuan Yu 

2022 [20] 

To evaluate the 

efficacy and safety 

of Erenumab 

70mg in patients 

with CM  

64 sites in 9 

Asian 

countries 

including 

China 

Chronic 12 DB 

Placebo - - - 278 85.3 41.9 
47.5 

(13.3) 
2.5 (0) 

No new safety signals or 

increased risks with 

known adverse drug 

reactions with Erenumab 

were observed. 

Some 

concerns 

Erenumab 70mg SC Monthly 279 77.8 41.4 
45.5 

(12.9) 

2.5 

(0.4) 

Dodick 2018 

[21] 

To compare the 

efficacy and safety 

of Fremanezumab 

for the preventive 

treatment of EM 

123 

investigative 

sites in 9 

countries 
Episodic 12 DB 

Placebo - - - 293 84 41.3 
58.4 

(37.2) 
2.4 

The most common AE 

reported was injection site 

pain, greater incidence 

with Fremanezumab than 

with placebo 

Low 

Fremanezumab 

675mg SC 
Single 

dose 
291 86.3 41.1 

66.3 

(47.1) 
1 

225/225/ 

225mg 
SC Monthly 289 84.1 42.9 

66.2 

(47.6) 
1 

Ferrari 2019 

[22] 

 

To evaluate the 

efficacy and 

tolerability of 

104 sites in 

Europe and 

the USA 

Chronic 

& 

Episodic 

12 DB 

Placebo - - - 279 84 46.8 48 (20) 1 (0) Fremanezumab was well 

tolerated in patients with 

difficult-to-treat migraine 

Low 

Fremanezumab 675mg SC 
Single 

dose 
276 83 45.8 55 (21) 0.7 (0) 
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Fremanezumab in 

patients with 

difficult-to-treat 

episodic or chronic 

migraine. 

225+225+ 

225mg 
SC Monthly 283 84 45.9 45 (19) 1 (0) 

who had previously not 

responded to up to four 

classes of migraine 

preventive medications. 

Sakai 2021 

[23] 

To determine the 

efficacy and safety 

of Fremanezumab 

administration in 

patients with CM 

67 institutions 

in Japan and 

Korea 
Chronic 12 DB 

Placebo - - - 191 85.3 42.1 
61.8 

(28.3) 
0.5 (0) 

Fremanezumab was well 

tolerated. No safety 

signals were detected. 

Low 

Fremanezumab 

675mg SC 
Single 

dose 
191 86.4 43.5 

61.1 

(32.1) 
0.5 (0) 

225+225+ 

225mg 
SC Monthly 189 86.2 42.7 

61.7 

(29.3) 
1.6 (0) 

Sakai 2021 

[24] 

 

To evaluate the 

efficacy and safety 

Fremanezumab in 

patients with EM 

57 institutions 

in Japan and 

10 institutions 

in Korea 
Episodic 12 DB 

Placebo - - - 117 85.5 44.2 
65.8 

(23.9) 
0 

No new safety concerns 

for Fremanezumab in 

patients with EM 

Low 

Fremanezumab 

675mg SC 
Single 

dose 
118 84.9 41.9 

62.7 

(28.9) 
0 

225+225+ 

225mg 
SC Monthly 121 83.5 44.4 

57 

(26.4) 
0 

Silberstein Chronic 12 DB Placebo - - - 375 88 41.4 64 1.7 (0) 
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2017 [25] 

 

To compare two 

Fremanezumab 

dosing regimens 

with placebo for 

the prevention of 

CM. 

 

132 sites in 

nine countries 

across the 

USA and 

Europe 

Fremanezumab 

675mg SC 
Single 

dose 
376 88 42 70 0.8 (0) Injection-site reactions to 

Fremanezumab were 

common. The long-term 

durability and safety of 

Fremanezumab requires 

further study. 

Some 

concerns 225+225+ 

225mg 
SC Monthly 379 87 40.6 71 1.3 (0) 

Bo Hu 2022 

[26] 

To assess the 

efficacy and safety 

of Galcanezumab 

in patients with 

EM. 

40 centres in 

China (n=26), 

India (n=10), 

and Russia 

(n=4) 

Episodic 12 DB 

Placebo - - - 259 75.7 36.8 43.2 1.54 Galcanezumab 120mg 

once monthly was well 

tolerated in patients with 

episodic migraine. 

 

Some 

concerns 

Galcanezumab 

120mg 

(240mg in 

the first 

month   

followed by 

120mg  

SC Monthly 261 72 37.2 49.8 0.76 

Detke 2018 

[27] 

 

To evaluate the 

efficacy and safety 

of Galcanezumab 

116 centres in 

Argentina, 

Canada, Czech 

Republic, 

Chronic 

 

 

12 DB 

Placebo - - - 558 87 41.6 50 0.71 
Galcanezumab appears 

safe, and well tolerated 

for the preventive 

treatment for CM 

Some 

concerns 

Galcanezumab 120mg SC Monthly 278 85 39.7 58 0.18 
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in the preventive 

treatment of CM 

Germany, 

Israel, Italy, 

Mexico, 

Netherlands, 

Spain, Taiwan, 

UK, and USA 

240mg SC Monthly 277 82 41.1 57 1.8 

Dodick 2014 

[28] 

To assess the 

safety and efficacy 

of Galcanezumab 

for migraine 

prevention 

35 centres in 

the USA 

Episodic 12 DB 

Placebo - - - 110 87 41.9 67 3.6 Adverse events were 

reported to a similar 

extent in both groups 

Some 

concerns 

Galcanezumab 150mg SC 
Every 2 

weeks 
107 82 40.9 72 1.9 

Mulleners 

2020 [29] 

To assess the 

safety and efficacy 

of Galcanezumab 

in patients with 

migraine who had 

not benefited 

from preventive 

drugs from two to 

four categories. 

64 sites in 12 

countries 

Episodic 

& 

Chronic 

12 DB 

Placebo 

 
- - - 230 88 45.7 

53 

(15) 
1 

Galcanezumab was safe & 

well tolerated in patients 

for whom multiple 

previous standard-of-care 

preventive treatments had 

failed 

Some 

concerns 

Galcanezumab 120mg SC Monthly 232 84 45.9 
51 

(16) 
1 
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Sakai 2020 

[30] 

To assess the 

efficacy and safety 

of Galcanezumab 

for the prevention 

of migraine in 

patients with EM 

40 sites in 

Japan 

Episodic 24 DB 

Placebo - - - 230 85.2 44.2 64.8 0 
Galcanezumab were safe 

and well tolerated in 

Japanese patients with 

episodic migraine 

Low 

Galcanezumab 240mg SC Monthly 114 84.2 44.8 81.6 0.9 

Skljarevski 

2018 [31] 

To evaluate the 

efficacy and safety 

of two dosing 

regimens of 

Galcanezumab in 

patients with EM 

109 study 

sites in 12 

countries 
Episodic 24 DB 

Placebo - - - 461 85.3 42.3 62.3 1.1 Galcanezumab 120mg or 

240mg given once 

monthly was safe and well 

tolerated. 

Some 

concerns 

Galcanezumab 

120mg SC Monthly 226 85.3 40.9 65‡ 2.2 

240mg SC Monthly 228 85.7 41.9 71.5 3.1 

Stauffer 

2018 [32] 

 

To demonstrate 

Galcanezumab is 

superior to 

placebo in the 

prevention of EM 

with or without 

aura. 

90 sites in 

North 

America 

Episodic 24 DB 

Placebo - - - 432 83.6 41.3 60.4 1.16 (0) The incidence rate of AEs 

was low, showing a 

favourable tolerability 

profile of Galcanezumab 

Some 

concerns 

Galcanezumab 

120mg SC Monthly 206 85 40.9 65.5 
2.91 

(0) 

240mg SC Monthly 220 82.6 39.1 67.7 0 (0) 

Episodic 12 DB Placebo - - - 222 89.2 40.3 56.8 (9) 0.9 (0) Low 
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Ailani 2021 

[33] 

To examine the 

efficacy and safety 

of Atogepant 

compared with 

placebo for the 

prevention of 

migraine in 

participants with 

EM 

128 sites in 

the USA 
Atogepant 

10mg Oral 
Once 

daily 
221 90.5 41.4 

52.9 

(23.1) 

0.9 

(0.5) 

Most common adverse 

events were constipation, 

nausea across Atogepant 

patients 

30mg Oral 
Once 

daily 
228 89.5 42.1 

52.2 

(14.9) 
0 

60mg Oral 
Once 

daily 
231 86.1 42.5 

53.7 

(19.5) 
0 

Ashina 2023 

[34] 

To assess long-

term safety, 

and efficacy of 

once-daily oral 

Atogepant in 

adults with 

migraine 

111 study 

centers in the 

USA 

Episodic 52 OL 

Oral standard 

careb 
- - - 196 87.8 41.1 

78.6 

(36.2) 
3.6 

Daily use of oral 

Atogepant 60mg during 

this 1-year study, was 

safe, well tolerated, and 

efficacious. 

High 

Atogepant 60mg Oral 
Once 

daily 
543 88.2 42.5 67 (18) 4.4 

Croop 2021 

[35] 

To assess the 

efficacy of for 

preventive 

92 sites in the 

USA 
Episodic 12 DB 

Placebo - - - 371 84 41.1 
36 

(9) 
1 (0.26) 

Tolerability was similar 

to that of placebo 

Some 

concerns 

Rimegepant 75mg Oral Daily 370 81 41.3 
36 

(11) 

1 

(0) 
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treatment of 

migraine. 

Abbreviations: AEs - Adverse Events; AMG334 - Erenumab; BTA - Onabotulinumtoxin A; CM - Chronic migraine; DB - Double Blind; EM - episodic migraine; IM - Intramuscular; IV - Intravenous; 

OL - Open Label; SAEs - Serious Adverse Events; SC - Subcutaneous; TAEs - Treatment-related Adverse Events; TSAEs - Treatment-related Serious Adverse Events  

a. This study is series of 3 sequential, RCTs. In study I, patients were randomised to treatment with placebo or BTA (7.5U, 25U, or 50U) in predetermined fixed injection sites on the front and 

sides of the head only. In study II, patients continued to receive, or were randomised to, 2 consecutive treatments with 25U or 50U. In study III, patients were randomised to placebo or 

continuation of 25U or 50U. Injection cycles were each 4 months long. 

b.  Oral standard care were permitted as initial treatments for participants included: Antiepileptic (valproic acid, sodium valproate, divalproex sodium, topiramate), Tricylic antidepressant 

(amitriptyline, nortriptyline), Beta-blockers (metoprolol, bisoprolol, atenolol, nadolol, propranolol, timolol), Calcium-channel blocker (flunarizine), Angiotensin receptor blocker (ARB) 

(candesartan), Serotonin-nor 
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Supplementary Table 2: Adverse Events classified by System Organ Class (SOC) (%) 
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Amitriptyline [1] 
25mg to 

100mg 
169 

23 

(13.6) 
0 

100 

(59.2) 
0 0 0 8 (4.7) 0 0 0 

73 

(43.4) 

40 

(23.7) 
41 (24.3) 7 (4.1) 

Atogepant [33, 34] 

10mg 221 8 (3.7) 0 
28 

(12.7) 
0 0 2 (0.9) 0 0 0 0 7 (3.2) 

25 

(11.4) 
3 (1.4) 1 (0.5) 

30mg 228 4 (1.8) 0 
26 

(11.4) 
0 0 1 (0.4) 0 0 0 0 4 (1.8) 

40 

(17.5) 
7 (3.1) 2 (0.9) 

60mg 774 
47 

(6.1) 
0 

30 

(3.8) 
0 0 

21 

(2.7) 
0 

14 

(1.8) 
0 35 (4.5) 

21 

(2.7) 

109 

(14.1) 
9 (1.2) 4 (0.5) 

BTA [3, 6] 155 U 907 0 0 1 (0.1) 0 
29 

(3.2) 
5 (0.5) 0 0 0 141 (15.6) 5 (5.0) 14 (1.5) 23 (2.5) 0 

Eptinezumab [7-11] 100mg 1238 5 (0.4) 0 
32 

(2.6) 
0 0 0 0 0 0 19 (1.5) 

38 

(3.1) 
148 (12) 26 (2.1) 19 (1.5) 

Eptinezumab [7-10] 300mg 989 0 0 
47 

(4.8) 
0 0 0 0 0 0 9 (0.9) 

18 

(1.8) 

191 

(19.3) 
20 (2) 17 (1.7) 

Erenumab [16] 21mg 105 0 0 2 (2) 0 0 0 0 0 0 0 4 (4)  12 (11) 2 (2) 1 (1) 

Erenumab [16] 7mg 108 0 0 3 (3) 0 0 0 0 0 0 4 (4) 5 (5) 12 (11) 5 (5) 2 (2) 

Erenumab [12, 13, 16-20] 70mg 1637 0 0 
62 

(3.4) 
0 0 0 0 

5 

(0.3) 
0 

32 

(1.3) 

24 

(1.6) 

208 

(10.1) 
59 (3.9) 0 
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Erenumab [13-15, 17, 18] 140mg 1238 4 (0.3) 0 
144 

(11.6) 

17 

(1.4) 
0 

42 

(3.4) 
9 (0.7) 0 0 28 (2.3) 87 (7) 

110 

(8.9) 
68 (5.5) 0 

Fremanezumab [21-25] 

Monthly 1263 4 (0.3) 8 (0.6) 
24 

(1.9) 
0 0 8 (0.6) 0 

1 

(0.1) 
0 11 (0.9) 

19 

(1.5) 

155 

(12.3) 
794 (62.9) 63 (5) 

Quarterly 1251 8 (0.6) 4 (0.3) 
48 

(3.8) 
0 0 9 (0.7) 0 

3 

(0.2) 
0 13 (1) 

18 

(1.4) 

170 

(13.6) 
762 (60.9) 8 (0.6) 

Galcanezumab [26, 27, 

29-32] 
120mg 1313 13 (1) 8 (0.6) 

56 

(4.3) 
7 (0.5) 0 5 (0.4) 0 0 7 (0.5) 32 (2.4) 

34 

(2.6) 
197 (15) 284 (21.6) 11 (0.8) 

Galcanezumab [27, 30-

32] 
240mg 844 2 (0.2) 

13 

(1.5) 

37 

(4.4) 
4 (0.5) 0 0 0 0 0 19 (2.3) 

20 

(2.4) 
101 (12) 272 (32.2) 18 (2.1) 

Galcanezumab 

(LY2951742) [28] 
150mg 107 0 5 (5) 

15 

(14) 
0 3 (3) 0 0 5 (5) 0 18 (17) 5 (5) 28 (26) 28 (26) 0 

Placebo [3, 7-14, 16-18, 

20-33, 35] 
- 7977 

16 

(0.2) 
8 (0.1) 

241 

(3) 
0 

8 

(0.1) 
6 (0.1) 0 

7 

(0.1) 
0 

140 

(1.8) 
162(2) 942 (12) 996 (12.5) 55 (0.7) 

Rimegepant [35] 75mg 370 0 0 11 (3) 0 0 0 0 0 0 0 0 30 (8) 0 0 

Topiramate [1, 6, 15] 
100mg 707 

22 

(3.1) 
0 

194 

(27.4) 

23 

(3.2) 

21 

(2.9) 

88 

(12.5) 

63 

(8.9) 
0 0 

3 (0.4) 

426 

(60.2) 
52 (7.3) 115 (16.3) 9 (1.3) 
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Supplementary Table 3: SAEs classified by System Organ Class (SOC) (%) 
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Amitriptyline 

[1] 

25 to 

100mg 
169 

2 

(1.18) 

1 

(0.59) 
0 0 

1 

(0.59) 

1 

(0.59) 

1 

(0.59) 
0 0 

1 

(0.59) 
0 0 0 0 

1 

(0.59) 
0 0 0 0 0 0 

Atogepant 

[33, 34] 

10mg 
221 0 0 0 

1 

(0.45) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 

(0.45) 
0 0 

30mg 
228 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

60mg 
774 

5 

(0.64) 

5 

(0.64) 

3 

(0.38) 

2 

(0.25) 

1 

(0.18) 
0 

4 

(0.51) 
0 0 

1 

(0.18) 

3 

(0.38) 
0 0 

3 

(0.38) 

2 

(0.25) 
0 0 0 0 

1 

(0.18) 
0 

BTA [4, 6] 
150 U 

907 
11 

(1.21) 

5 

(0.50) 

2 

(0.22) 

7 

(0.77) 

3 

(0.33) 

1 

(0.11) 

1 

(0.11) 

5 

(0.50) 
0 0 

4 

(0.44) 

1 

(0.11) 
0 

1 

(0.11) 

1 

(0.11) 
0 

1 

(0.11) 

1 

(0.11) 
0 0 0 

Eptinezumab 

[7-11] 100mg 
1238 

1 

(0.08) 

3 

(0.24) 

6 

(0.48) 
0 

2 

(0.16) 
0 

1 

(0.08) 

1 

(0.08) 
0 

3 

(0.24) 

5 

(0.40) 
0 0 0 0 0 0 0 

1 

(0.08) 
0 0 

Eptinezumab 

[7-10] 300mg 
989 

1 

(0.10) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 

(0.10) 

Erenumab  

 [13-15, 17, 

18] 140mg 

1238 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 

(0.08) 
0 0 0 0 0 
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Erenumab  

 [12, 13, 16-

20] 70mg 

1555 
2 

(0.13) 

3 

(0.19) 

4 

(0.25) 
0 

2 

(0.13) 

1 

(0.07) 

2 

(0.14) 
0 0 

1 

(0.07) 
0 

1 

(0.07) 
0 0 

2 

(0.13) 
0 

1 

(0.07) 
0 0 0 

1 

(0.07) 

Erenumab 

[16] 7mg 
108 0 0 0 

1 

(0.92) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 

(0.92) 
0 0 

Erenumab 

[16] 21mg 
105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fremanezum

ab [21-25] 

Monthl

y 
1262 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Quarte

rly 
1251 

11 

(0.88) 

5 

(0.4) 

2 

(0.16 

7 

(0.56) 

3 

(0.24) 

1 

(0.08) 

1 

(0.08) 

5 

(0.4) 
0 0 

4 

(0.32) 

1 

(0.08) 
0 

1 

(0.08) 

1 

(0.08) 
0 

1 

(0.08) 

1 

(0.08) 
0 0 0 

Galcanezuma

b [26, 27, 29-

32] 120mg 

1313 0 0 0 0 0 0 0 0 0 
1 

(0.08) 

1 

(0.08) 
0 0 0 0 0 0 0 0 0 0 

Galcanezuma

b [27, 30-32] 240mg 
844 0 0 

1 

(0.12) 
0 0 

2 

(0.23) 
0 0 0 0 0 

1 

(0.12) 
0 0 0 0 0 0 0 0 0 

Galcanezum 

(LY2951742) 

[28] 150mg 

107 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 

(0.93) 
0 0 0 0 

Placebo [3, 7-

14, 16-33, 35] - 
7979 

11 

(0.14) 

14 

(0.17) 

19 

(0.24) 

11 

(0.14) 

8 

(0.1) 

2 

(0.03) 

20 

(0.24) 

4 

(0.05) 

1 

(0.01) 

5 

(0.06) 

3 

(0.04) 

9 

(0.12) 

1 

(0.01) 

2 

(0.03) 

9 

(0.12) 
0 

1 

(0.01) 

3 

(0.04) 

1 

(0.01) 

1 

(0.01) 

4 

(0.05) 

Rimegepant 

[35] 75mg 
370 

1 

(0.27) 
0 0 0 0 0 

1 

(0.27) 
0 0 0 

1 

(0.27) 
0 0 0 0 0 0 0 0 0 0 

Topiramate  

 [1, 6, 15] 100mg 
707 

1 

(0.14) 

1 

(0.14) 

1 

(0.14) 

2 

(0.28) 

2 

(0.28) 

1 

(0.14) 

8 

(1.13) 

1 

(0.14) 
0 

1 

(0.14) 

1 

(0.14) 

1 

(0.14) 

1 

(0.14) 

2 

(0.28) 

4 

(0.57) 
0 

2 

(0.28) 
0 

4 

(0.42) 
0 

1 

(0.14) 
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Appendix 1-5 

Appendix 1: Literature searches  

Overview 

Bibliographic databases and clinical trials registers 

Database Date searched Number of records 

MEDLINE All (via Ovid) 08/09/21 4,029 

Embase (via Ovid) 08/09/21 8,404 

Cochrane CENTRAL (via Cochrane Library) 08/09/21 6,754 

Science Citation Index (via Web of Science) 08/09/21 4,737 

Global Index Medicus (via World Health Organization) 14/09/21 200 

Clinicaltrials.gov 15/09/21 338 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

15/09/21 512 

Total number of records retrieved: 24,974 

Duplicates removed (EndNote):  8,368 

Final number for screening: 16,606 

Bibliographic databases and clinical trials registers; additional search for riboflavin, magnesium 

and coenzyme Q10  

Source Date searched Number of records 

MEDLINE All (via Ovid)  08/02/22  163  

Embase (via Ovid)  08/02/22  587  

Cochrane CENTRAL (via Cochrane Library)  08/02/22  331  

Science Citation Index (via Web of Science)  08/02/22  359  

Global Index Medicus (via World Health Organization)  08/02/22  24  

Clinicaltrials.gov  08/02/22  15  

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization)  

08/02/22  38  

Total number of records retrieved: 1,517  

Duplicates removed within this set (EndNote): 481  

Duplicates removed against original search (EndNote):  448  

Final number for screening: 588  

Pragmatic search for recent systematic reviews, to check reference lists/included studies 

Database Date searched Number of records 

MEDLINE All (via Ovid) 14/02/22 114 

Embase (via Ovid) 14/02/22 164 

Cochrane Database of Systematic Reviews (via 

Cochrane Library) 

14/02/22 4 

Total number of records retrieved: 282 

Duplicates removed within this set (EndNote): 103 

Final number for screening: 179 

Bibliographic databases and clinical trials registers; search update November 2022 (including all 

relevant drug terms) 

Database Date searched Number of records 

MEDLINE All (via Ovid) 07/11/22 390 

Embase (via Ovid) 07/11/22 710 

Cochrane CENTRAL (via Cochrane Library) 07/11/22 713 

Science Citation Index (via Web of Science) 07/11/22 440 

Global Index Medicus (via World Health Organization) 07/11/22 222 

Clinicaltrials.gov 08/11/22 390 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

08/11/22 631 

Total number of records retrieved: 3,496 
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Duplicates removed within this set (EndNote):  1,096 

Duplicates removed against previous searches (EndNote):  1,066 

Final number for screening: 1,334 

Other sources; citation tracking 

Source Date searched Number of records 

Reference lists – included studies (Web of Science) 23/11/22 875 

Forwards citation tracking: 

Science Citation Index (Web of Science) 

22-23/11/22 2,710 

Forwards citation tracking: Google Scholar (for studies 

not found in Web of Science only) 

23/11/22 23 

Total number of records retrieved: 3,608 

Duplicates removed (both within this set and against previous searches) (Endnote): 2,122 

Final number for screening: 1,486 

Checking for retraction notices, errata and comments relating to included studies 

Source Date searched Number of records 

MEDLINE All (via Ovid) 22/11/22 23 

Embase (via Ovid) 22/11/22 0 

Retraction Watch website 22/11/22 0 

Total number of records retrieved: 23 

Bibliographic databases and clinical trials registers; search update June 2023 (including all 

relevant drug terms) 

Database Date searched Number of records 

MEDLINE All (via Ovid) 15/06/23 149 

Embase (via Ovid) 15/06/23 408 

Cochrane CENTRAL (via Cochrane Library) 15/06/23 169 

Science Citation Index (via Web of Science) 15/06/23 191 

Global Index Medicus (via World Health Organization) 15/06/23 234 

Clinicaltrials.gov 15/06/23 413 

International Clinical Trials Registry Platform (ICTRP) 

(World Health Organization) 

15/06/23 663 

Total number of records retrieved: 2,227 

Duplicates removed (both within this set and against previous searches) (EndNote): 1,644 

Final number for screening: 583 
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MEDLINE search strategy: original searches, September 2021  

Date searched: 08/09/21 

Database: Ovid MEDLINE(R) ALL <1946 to September 07, 2021> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1  (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti. (112921) 

2     Headache/ or exp Headache Disorders/ (61239) 

3     1 or 2 [population: migraine/headache] (124144) 

4  (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or anti-

CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. (216437) 

5     Calcitonin Gene-Related Peptide/ai (436) 

6     Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ (217039) 

7     Calcitonin Gene-Related Peptide Receptor Antagonists/ (701) 

8     (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. (507) 

9     (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. (214) 

10     exp Botulinum Toxins/ (17105) 

11     (botulin* adj toxin*).ab,kf,ti,nm. (21943) 

12     (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. (25159) 

13     (antidepress* or anti depress*).ab,kf,ti. (73890) 

14     exp Antidepressive Agents/ (153122) 

15     (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. (17955) 

16     exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ (5005) 

17     (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti. 

(2908) 

18     exp Angiotensin-Converting Enzyme Inhibitors/ (45324) 

19     (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. (37937) 

20     acei.ab,kf,ti. (4344) 

21     lisinopril.ab,kf,ti,nm. (3086) 

22     ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. (14474) 

23     (ARB or ARBs).ab,kf,ti. (7873) 

24     exp Angiotensin Receptor Antagonists/ (25403) 

25     candesartan.ab,kf,ti,nm. (3374) 

26     ((beta adj3 block*) or betablock*).ab,kf,ti. (55697) 

27     ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti. (34997) 

28     exp Adrenergic beta-Antagonists/ (85444) 

29     (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm. 

(67114) 

30     (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. (41676) 

31     (CCB or CCBs).ab,kf,ti. (2619) 

32     exp Calcium Channel Blockers/ (88532) 

33     (flunarizine or verapamil).ab,kf,ti,nm. (27700) 

34     (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. (53599) 

35     exp Anticonvulsants/ (147158) 

36     (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. (31200) 

37     Pizotyline/ (250) 

38     (pizotifen or pizotyline).ab,kf,ti,nm. (418) 

39     (alpha adj4 agonist*).ab,kf,ti. (15369) 

40     exp Adrenergic alpha-Agonists/ (164069) 

41     (clonidine or guanfacine).ab,kf,ti,nm. (19180) 

42     4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 

or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 

[Interventions: named drugs/drug classes or types] (1098623) 

43     randomized controlled trial.pt. (542809) 

44     controlled clinical trial.pt. (94373) 

45     randomized.ab. (533045) 

46     placebo.ab. (221237) 
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47     clinical trials as topic.sh. (197235) 

48     randomly.ab. (365421) 

49     trial.ti. (247114) 

50     43 or 44 or 45 or 46 or 47 or 48 or 49 (1392358) 

51     exp animals/ not humans.sh. (4882975) 

52     50 not 51 [RCTs filter] (1281368) 

53     3 and 42 and 52 [population and interventions and RCTs filter] (3949) 

54     ("in data review" or in process or publisher or "pubmed not medline").st. (4677722) 

55     (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. (1547833) 

56     54 and 55 [pragmatic filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 

(236445) 

57     3 and 42 and 56 [population and interventions and non-MEDLINE RCT filter] (365) 

58     53 or 57 (4029) 

 

The migraine/headache search terms (lines 1-3) and botox search terms (lines 10-12) are based on those 

used in:  

Herd CP, Tomlinson  CL, Rick  C, Scotton  WJ, Edwards  J, Ives  N, Clarke  CE, Sinclair  A. Botulinum toxins 

for the prevention of migraine in adults. Cochrane Database of Systematic Reviews 2018, Issue 6. Art. 

No.: CD011616. DOI: 10.1002/14651858.CD011616.pub2. 

 

The search filter for RCTs (lines 43-52) is the Cochrane Highly Sensitive Search Strategy for identifying 

randomized trials in MEDLINE: sensitivity- and precision-maximizing version (2008 revision); Ovid format:  

Lefebvre C, Glanville J, Briscoe S, Littlewood A, Marshall C, Metzendorf M-I, et al. Technical Supplement 

to Chapter 4: Searching for and selecting studies. In: Higgins JPT, Thomas J, Chandler J, Cumpston MS, Li 

T, Page MJ, Welch VA (eds). Cochrane Handbook for Systematic Reviews of Interventions Version 6.2 

(updated February 2021). Cochrane, 2021. Available from: www.training.cochrane.org/handbook. 

 

MEDLINE search strategy: additional searches for riboflavin, magnesium and coenzyme Q10, 

February 2022 

Date searched: 08/02/22 

Ovid MEDLINE(R) ALL <1946 to February 07, 2022> 

1 (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti.

 115846 

2 Headache/ or exp Headache Disorders/ 62888 

3 1 or 2 [population: migraine/headache] 127140 

4 Riboflavin/ 9019 

5 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 14667 

6 Ubiquinone/ 9986 

7 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17133 

8 Magnesium/ or exp Magnesium Compounds/ 83822 

9 magnesium.ab,kf,ti,nm. 113129 

10 4 or 5 or 6 or 7 or 8 or 9 [interventions: 3 drugs added February 2022] 147736 

11 randomized controlled trial.pt. 558117 

12 controlled clinical trial.pt. 94685 

13 randomized.ab. 550007 

14 placebo.ab. 225467 

15 clinical trials as topic.sh. 199113 

16 randomly.ab. 375668 

17 trial.ti. 256318 

18 11 or 12 or 13 or 14 or 15 or 16 or 17 1425517 

19 exp animals/ not humans.sh. 4955382 

20 18 not 19 [Cochrane Highly Sensitive Search Strategy for identifying randomized trials in 

MEDLINE: sensitivity- and precision-maximizing version (2008 revision)] 1311348 

21 3 and 10 and 20 [population + interventions + RCT filter] 161 

22 ("in data review" or in process or publisher or "pubmed not medline").st. 4673502 

23 (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. 1597122 
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24 22 and 23 [filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 231267 

25 3 and 10 and 24 [population + interventions + RCT filter for non indexed studies] 18 

26 21 or 25 163 

 

MEDLINE search strategy: pragmatic search for recent systematic reviews, to check reference 

lists/included studies, February 2022  

 

Date searched: 14/02/22  

Ovid MEDLINE(R) ALL <1946 to February 11, 2022>  

 1 exp Migraine Disorders/pc 2569  

2 "migrain*".ab,hw,kf,ti. 43508  

3 ((prevent* or prophyla*) adj2 (treatment? or therap* or medication? or drug?)).ab,hw,kf,ti.

 179039  

4 2 and 3 3218  

5 (migrain* adj4 (prevent* or prophyla*)).ab,hw,kf,ti. 3883  

6 1 or 4 or 5 5846  

7 (metaanalys* or "meta analys*").tw. 222321  

8 (systematic* adj3 review*).mp. 276043  

9 meta analysis.pt. 152804  

10 7 or 8 or 9 [pragmatic systematic review filter] 392108  

11 (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or 

anti-CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. 219332  

12 Calcitonin Gene-Related Peptide/ai 452  

13 Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ 221635  

14 Calcitonin Gene-Related Peptide Receptor Antagonists/ 781  

15 (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. 588  

16 (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. 247  

17 exp Botulinum Toxins/ 17563  

18 (botulin* adj toxin*).ab,kf,ti,nm. 22444  

19 (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. 25677  

20 (antidepress* or anti depress*).ab,kf,ti. 75518  

21 exp Antidepressive Agents/ 155320  

22 (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. 18204  

23 exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ 5141  

24 (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti.

 2996  

25 exp Angiotensin-Converting Enzyme Inhibitors/ 45974  

26 (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. 38458  

27 acei.ab,kf,ti. 4519  

28 lisinopril.ab,kf,ti,nm. 3114  

29 ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. 14830  

30 (ARB or ARBs).ab,kf,ti. 8220  

31 exp Angiotensin Receptor Antagonists/ 26157  

32 candesartan.ab,kf,ti,nm. 3407  

33 ((beta adj3 block*) or betablock*).ab,kf,ti. 56350  

34 ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti.

 35141  

35 exp Adrenergic beta-Antagonists/ 85957  

36 (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm.

 67483  

37 (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. 41979  

38 (CCB or CCBs).ab,kf,ti. 2692  

39 exp Calcium Channel Blockers/ 89276  

40 (flunarizine or verapamil).ab,kf,ti,nm. 27822  

41 (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. 54399  

42 exp Anticonvulsants/ 149062  
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43 (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. 31789  

44 Pizotyline/ 250  

45 (pizotifen or pizotyline).ab,kf,ti,nm. 420  

46 (alpha adj4 agonist*).ab,kf,ti. 15482  

47 exp Adrenergic alpha-Agonists/ 165206  

48 (clonidine or guanfacine).ab,kf,ti,nm. 19260  

49 Riboflavin/ 9020  

50 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 14670  

51 Ubiquinone/ 9995  

52 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17147  

53 Magnesium/ or exp Magnesium Compounds/ 83845  

54 magnesium.ab,kf,ti,nm. 113174  

55 or/11-54 1249348  

56 6 and 10 and 55 182  

57 limit 56 to yr="2017 - 2022" 114  

 

MEDLINE search strategy: update searches, November 2022 & June 2023 

Date searched: 07/11/22 

Ovid MEDLINE(R) ALL <1946 to November 04, 2022> 

1 (headache* or head ache* or migrain* or cephalgi* or cephalalgi* or hemicrani*).ab,kf,ti.

 121076 

2 Headache/ or exp Headache Disorders/ 64821 

3 1 or 2 [population: migraine/headache, based on Cochrane botox review] 132425 

4 (((calcitonin gene-related peptide or CGRP) adj5 (antibod* or antagon* or inhibit* or block*)) or 

anti-CGRP or anti-calcitonin gene-related peptide or monoclonal antibod* or mAb or mAbs or moAb or 

moAbs).ab,kf,ti. 224346 

5 Calcitonin Gene-Related Peptide/ai 463 

6 Antibodies, Monoclonal/ or Antibodies, Monoclonal, Humanized/ 227720 

7 Calcitonin Gene-Related Peptide Receptor Antagonists/ 887 

8 (erenumab or galcanezumab or fremanezumab or eptinezumab).ab,kf,ti,nm. 730 

9 (rimegepant or ubrogepant or atogepant or gepant?).ab,kf,ti,nm. 300 

10 exp Botulinum Toxins/ 18153 

11 (botulin* adj toxin*).ab,kf,ti,nm. 23232 

12 (botulinum* or botox* or onabotulinum*).ab,kf,ti,nm. 26565 

13 (antidepress* or anti depress*).ab,kf,ti. 78168 

14 exp Antidepressive Agents/ 158352 

15 (amitriptyline or venlafaxine or mirtazapine or duloxetine).ab,kf,ti,nm. 18641 

16 exp "Serotonin and Noradrenaline Reuptake Inhibitors"/ 5336 

17 (SNRI or SNRIs or (serotonin adj2 (noradrenaline or norepinephrine) adj reuptake inhib*)).ab,kf,ti.

 3138 

18 exp Angiotensin-Converting Enzyme Inhibitors/ 46764 

19 (Angiotensin Converting Enzyme Inhibit* or ACE inhibit*).ab,kf,ti. 39244 

20 acei.ab,kf,ti. 4749 

21 lisinopril.ab,kf,ti,nm. 3155 

22 ((angiotensin receptor or angiotensin II receptor) adj (block* or antagon*)).ab,kf,ti. 15370 

23 (ARB or ARBs).ab,kf,ti. 8687 

24 exp Angiotensin Receptor Antagonists/ 27181 

25 candesartan.ab,kf,ti,nm. 3449 

26 ((beta adj3 block*) or betablock*).ab,kf,ti. 57470 

27 ((adrenergic or adrenoreceptor* or adrenoceptor*) adj3 (antagon* or block*)).ab,kf,ti.

 35378 

28 exp Adrenergic beta-Antagonists/ 86663 

29 (propranolol or metoprolol or timolol or atenolol or nadolol or nebivolol or pindolol).ab,kf,ti,nm.

 68123 

30 (calcium adj2 (block* or antagon* or inhibit*)).ab,kf,ti. 42541 

31 (CCB or CCBs).ab,kf,ti. 2828 
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32 exp Calcium Channel Blockers/ 90326 

33 (flunarizine or verapamil).ab,kf,ti,nm. 28045 

34 (anticonvuls* or antiepilep* or anti convuls* or anti epilep*).ab,kf,ti. 55690 

35 exp Anticonvulsants/ 152010 

36 (topiramate or valproate or divalproex or valproic acid or gabapentin).ab,kf,ti,nm. 32842 

37 Pizotyline/ 252 

38 (pizotifen or pizotyline).ab,kf,ti,nm. 425 

39 (alpha adj4 agonist*).ab,kf,ti. 15644 

40 exp Adrenergic alpha-Agonists/ 166795 

41 (clonidine or guanfacine).ab,kf,ti,nm. 19418 

42 Riboflavin/ 9260 

43 (riboflavin or vitamin b2 or vitamin b 2).ab,kf,ti,nm. 15160 

44 Ubiquinone/ 10256 

45 (coenzyme q* or co enzyme q* or ubidecarenone or ubiquino* or coq10 or co q10).ab,kf,ti,nm.

 17694 

46 Magnesium/ or exp Magnesium Compounds/ 85028 

47 magnesium.ab,kf,ti,nm. 115926 

48 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 

23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 

42 or 43 or 44 or 45 or 46 or 47 [Interventions: named drugs/drug classes or types] 1275840 

49 randomized controlled trial.pt. 579949 

50 controlled clinical trial.pt. 95083 

51 randomized.ab. 580977 

52 placebo.ab. 232922 

53 clinical trials as topic.sh. 200534 

54 randomly.ab. 394586 

55 trial.ti. 273031 

56 49 or 50 or 51 or 52 or 53 or 54 or 55 1482588 

57 exp animals/ not humans.sh. 5060853 

58 56 not 57 [Cochrane Highly Sensitive Search Strategy for identifying randomized trials in 

MEDLINE: sensitivity- and precision-maximizing version (2008 revision)] 1364006 

59 3 and 48 and 58 [population and interventions and RCT filter] 4313 

60 ("in data review" or in process or publisher or "pubmed not medline").st. 4897386 

61 (random* or controlled trial* or clinical trial* or rct).ab,kf,ti. 1688331 

62 60 and 61 [filter to pick up RCTs that have not been fully indexed for MEDLINE yet] 242577 

63 3 and 48 and 62 [population and interventions and non-MEDLINE RCT filter] 328 

64 59 or 63 4390 

65 limit 64 to ed=20210908-20221107 303 

66 limit 64 to ep=20210908-20221107 211 

67 limit 64 to dt=20210908-20221107 259 

68 limit 64 to ez=20210908-20221107 259 

69 limit 64 to da=20210908-20221107 366 

70 65 or 66 or 67 or 68 or 69 390 

 

Date searched: 15/06/23 

Ovid MEDLINE(R) ALL <1946 to June 14, 2023> 

As above, but lines 64-70 are: 

64 59 or 63 4509 

65 limit 64 to ed=20221107-20230615 101 

66 limit 64 to ep=20221107-20230615 98 

67 limit 64 to dt=20221107-20230615 127 

68 limit 64 to ez=20221107-20230615 127 

69 limit 64 to da=20221107-20230615 147 

70 65 or 66 or 67 or 68 or 69 149 
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Appendix 2: 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. [1] 

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. [2] 

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. [3] 

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. [4] 

Small sample size of episodic 

migraine 

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. [5] 

Small sample size of chronic 

migraine 

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. [6] 

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. [7] 

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. [8] 

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. [9] 

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. [10] 

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. [11] 

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. [12] 

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 

Not available in the market 
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receptor monoclonal antibody for migraine prevention. Cephalalgia. 

2021 Jan;41(1):33-44. [13] 

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). [14] 

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. [15] 

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. [16] 

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. [17] 

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. [18] 

Small sample size of chronic 

migraine and 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. [19] 

 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. [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 
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Appendix 3: More details on baseline characteristics of the included studies  

First author, year/ Country Study design and Date Key inclusion criteria Key exclusion criteria 

Author, year: Rothrock, 2019 

[6] 

 

Country: 

USA 

 

Study design: 

multicenter, randomised, 

parallel-group, post-

authorisation, open-label 

prospective study. After 12 

weeks, patients initially 

randomised to topiramate 

could cross over to BTA 

treatment 

 

Date: 

August 2014 to September  

2017 

 

 Adults (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 enrolment 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. 

Author, year: Tepper, 2017 

[17] 

 

Country: 

North America (Canada and 

the USA) and Europe 

(Czech Republic, Denmark, 

Finland, Germany, Norway, 

Poland, Sweden, and the UK 

Study design: 

phase 2, randomised, 

double-blind, placebo-

controlled, multicentre 

 

Date: 

April 2014, to Dec 2016 

 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. 

 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 
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 Demonstrated at least 80% 

compliance with the eDiary. 

Author, year: Dodick, 2019 [9] 

 

Country: 

82 in the United States, four in 

Australia, and three each in 

New Zealand and the 

Republic of Georgia 

Study design: 

phase 2b, parallel-group, 

double-blind, randomised, 

placebo-controlled, dose-

ranging clinical trial. 

 

Date: 

December 2014 to 

December 2016 

 

 Adults 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 

Author, year: Detke, 2018 

[27] 

 

Country: 

Argentina, Canada, Czech 

Republic, Germany, Israel, 

Italy, Mexico, the 

Netherlands, Spain, Taiwan, 

the United Kingdom, and the 

United States 

 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled study 

 

Date: 

January 2016 to March 2017 

 

 Adults 18 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 

 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. 
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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. 

 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 

Author, year: Dodick 2010 [3]; 

[pooled Aurora 2010 [4], 

Diener 2010 

 [5]] 

 

Country: 

56 North American sites 

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 and 7 February 2006 to 

11 August 2008 

 Adults (18 to 65 years) with a history of 

migraine according ICHD-II 

 Randomised 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 immunisation 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 

Author, year: Ferrari, 2019 

[22] 

 

Country: 

Belgium, Czech Republic, 

Denmark, Finland, France, 

Germany, Italy, Netherlands, 

Study design:  

Phase 3 FOCUS trial, 

randomised, double-blind, 

placebo-controlled, 

parallel-group  

 

Date: October 2017 to May 

2019 

 Adults (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  

  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, 
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Poland, Spain, Sweden, 

Switzerland, UK, and the USA. 

  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.  

or neck during the 3 months before screening 

visit. 

 Participant has used an intervention/device (for 

example; scheduled nerve blocks and 

transcranial magnetic stimulation) for migraine 

during the 2 months prior to screening. 

 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. 

Author, year: Sakai F, 2021 

[23] 

 

Country: 

Japan and Korea 

 

Study design:  

multicenter, randomised,  

double-blind, placebo-

controlled, parallel-group 

 

Date: 

November 2017 and 

November 2019 

 

 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. 

Author, year: Silberstein SD, 

2017 [25] 

 

Study design:  Adults (18 to 70 years), a history of 

migraine according to ICHD-3 beta for at 

least 12 months. 

 The use of BTA during the 4 months before 

screening 
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Country: 

132 sites in nine countries 

randomised, double-blind, 

placebo-controlled, 

parallel-group trial 

 

Date: 

March 2016 through January 

2017 

 ≥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 pre-intervention 

period to continue these medications 

 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 

Author, year: Lipton, 2020 

[10] 

 

Country: 

13 countries (United States, 

Spain, Ukraine, Russian 

Federation, United Kingdom, 

Republic of Georgia, Hungary, 

Italy, Slovakia, Germany, 

Czech Republic, Denmark, 

and 

Belgium) 

Study design: 

phase 3, double-blind, 

randomised, placebo-

controlled, parallel-group 

 

Date: 

November 2016 to April 

2018. 

 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 anaesthesia within 8 weeks before 

screening or during the duration of the study 
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  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. 

Author, year: Ailani, 2021 [33] 

 

Country: 

United States 

Study design: multicentre, 

double-blind, parallel group, 

randomised, placebo-

controlled trial 

 

Date: 

December 2018 to June 

2020  

 Adults 18 to 80 years of age with 4 to 14 

migraine days per month in the 3 

months before visit 1 and 4 to 14 

migraine days during the 28- day 

baseline period according to an 

electronic diary 

 Participants had to have at least a 1-

year history of migraine with or without 

aura, diagnosed as specified in the 

International Classification of 

Headache Disorders, 3rd edition (ICHD-

3), and with migraine onset before 50 

years of age. 

 Diagnosis of chronic migraine, new daily 

persistent headache, trigeminal autonomic 

cephalalgia, or painful cranial neuropathy as 

defined by the ICHD-3 or if they averaged 15 

or more headache days per month across 

the 3 months before visit 1 or during the 28-

day baseline period. 

 An inadequate response to more than four 

oral medications prescribed for the 

preventive treatment of migraine, two of 

which needed to have different mechanisms 

of action. 

 Participants who used opioids or 

barbiturates on more than 2 days per month, 

triptans or ergots on 10 or more days per 

month, or simple analgesic agents on 15 or 

more days per month in the 3 months before 

visit 1 or during the 28-day baseline period. 

 Use of barbiturates 30 days before screening 

 Pregnant, planning to become pregnant, or 

lactating. 

Author, year: Sun, 2016 [16] 

 

Country: 

North America (Canada, USA) 

and Europe (Denmark, 

Finland, Germany, Norway, 

Sweden, and Portugal) 

Study design: multicentre, 

randomised, double-blind, 

placebo-controlled trial 

 

 

Date: 

 Adults, 18 to 60 years 

 History of migraine for more than 12 

months prior to screening 

 Migraine frequency: ≥ 4 and ≤ 14 
migraine days per month in each of the 

3 months prior to screening and during 

baseline phase 

 Older than 50 years of age at migraine onset 

 History of cluster headache or basilar or 

hemiplegic migraine headache 

 Unable to differentiate migraine from other 

headaches 

 No therapeutic response with > 2 of the 

following eight medication categories for 
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August 2013 to November 

2019 

 Headache frequency: < 15 headache 

days per month (with > 50% of the 

headache days being migraine days) in 

each of the 3 months prior to screening 

and during baseline phase 

 Demonstrated at least 80% compliance 

with the eDiary during baseline phase 

prophylactic treatment of migraine after an 

adequate therapeutic trial. Medication 

categories are: 

(Category 1: Divalproex sodium, sodium 

valproate, Category 2: Topiramate, Category 3: 

Beta blockers (for example: atenolol, bisoprolol, 

metoprolol, nadolol, nebivolol, pindolol, 

propranolol, timolol), Category 4: Tricyclic 

antidepressants (for example: amitriptyline, 

nortriptyline, protriptyline), Category 5: 

Venlafaxine, desvenlafaxine, duloxetine, 

milnacipran, Category 6: Flunarizine, verapamil, 

Category 7: Lisinopril, candesartan, Category 8: 

Butterbur, feverfew, magnesium (≥ 600 mg/day), 
riboflavin (≥ 100 mg/day) 
 Overuse of acute migraine medications in 

any month during the 3 months prior to 

screening or during screening 

Author, year: Ashina, 2020 [7] 

 

Country: 

USA and the Republic of 

Georgia 

Study design: 

multicenter, randomised, 

double-blind, placebo-

controlled, parallel-group 

study 

 

Date: 

September 2015 to 

December 2017 

 Adults, 18 to 75 years 

 Diagnosis of migraine at ≤ 50 years of 
age 

 History of migraine ≥ 12 months with 
o ≤ 14 headache days of which at least 4 

have to be migraine days (migraine days 

count as headache days) in each 28-day 

period in the 3 months prior to 

screening 

o During the 28 days following the 

screening visit, the subject experiences 

≤ 14 headache days of which at least 4 
have to be migraine days (migraine days 

count as headache days) as recorded in 

the eDiary 

 No use of any botulinum toxin for 

migraine or for any other 

medical/cosmetic reasons requiring 

 Confounding pain syndromes, e.g. 

fibromyalgia, 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- II, 2004 Section 1), 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 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



injections in the head, face, or neck 4 

months prior to screening and during 

the 28-day period prior to 

randomisation 

 Headache eDiary was completed on at 

least 25 of the 28 days prior to 

randomisation 

 Have any clinically significant concurrent 

medical condition 

 Receipt of any monoclonal antibody 

treatment within 6 months of screening 

(within or outside a clinical trial) 

 Previously dosed with ALD403 or any 

monoclonal antibody targeting the CGRP 

pathway 

Author, year: Dodick, 2014 

[28] 

 

Country: 

USA 

 

Study design: 

randomised, double-blind, 

placebo-controlled, phase 2 

proof-of-concept study, 

parallel assignment. 

 

Date: 

July 2012 to September 2013 

 Adults 18–65 years with four to 14 

migraine headache days per month 

 Have a history of migraine as defined 

by ICHD-II, of at least 1 year prior to 

enrolment, migraine onset prior to age 

50, and a moderate frequency of 

migraine headaches 

 Women of child-bearing potential (not 

surgically sterile or at least 1-year 

post-menopause) must test negative 

for pregnancy at the time of screening 

based on a serum pregnancy test and 

must agree to use a reliable method of 

birth control during the study and for 3 

months following completion of 

participation in the study 

 Have clinical laboratory test results 

within normal reference ranges or, if 

outside the normal range, judged not 

clinically significant by the 

Investigator 

 Must not be on any migraine 

prevention therapy, including 

botulinum toxin  

 Agree not to post any personal 

medical data related to the study or 

information related to the study on 

any website or social media site. 

 Current enrolment in, or discontinuation 

within the last 30 days from, a clinical trial 

involving any investigational drug or device, 

or concurrent enrolment in any other type of 

medical research judged not to be 

scientifically or medically compatible with 

this study 

 Previous completion or withdrawal from 

this study or any other study investigating 

LY2951742 or other therapeutic antibodies 

that target calcitonin gene-related peptide  

 History of chronic migraine or migraine 

subtypes including hemiplegic (sporadic or 

familial) migraine, ophthalmoplegic 

migraine, and basilar-type migraine 

 Evidence of significant active psychiatric 

disease including, but not limited to, manic 

depressive illness, schizophrenia, 

generalized anxiety disorder, obsessive 

compulsive disorder, personality disorders, 

or other serious mood, anxiety, depression, 

or substance use disorders 

 Have a history or presence of any other 

medical illness 

 Women who are pregnant or nursing 

 Confirmed corrected QT (QTc) interval >470 

milliseconds (msec) for women and >450 

for men 
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Author, year: Dodick, 2018 

[12] 

 

Country: 

69 sites across North 

America and Europe 

(including Russia) 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled, parallel-group, 

phase 3 trial 

 

Date: 

July 2015 to March 2017 

 Adults 18–65 years 

 Migraine onset prior to age 50 

 History of migraines (with or without 

aura) for ≥ 12 months 
 Migraine frequency: ≥ 4 and < 15 

migraine days per month on average 

across the 3 months prior to 

screening 

 Headache (i.e., migraine and non-

migraine headache) frequency: < 15 

headache days per month on average 

across the 3 months prior to 

screening 

 Demonstrated compliance with the 

eDiary 

 History of cluster headache or hemiplegic 

migraine headache. 

 No therapeutic response with > 2 

categories for prophylactic treatment of 

migraine after an adequate therapeutic 

trial. 

 Concomitant use of 2 or more medications 

with possible migraine prophylactic effects 

within 2 months prior to the start of the 

baseline phase or during the baseline 

phase. 

 Used a prohibited medication, device, or 

procedure within 2 months prior to the start 

of the baseline phase or during the baseline 

phase. 

 Received botulinum toxin 

 Active chronic pain syndromes (such as 

fibromyalgia and chronic pelvic pain). 

 History of major psychiatric disorder, 

seizure, HIV 

 Myocardial infarction (MI), stroke, transient 

ischemic attack (TIA), unstable angina, or 

coronary artery bypass surgery or other 

revascularization procedure within 12 

months prior to screening. 

Author, year: Dodick, 2009 

[1] 

 

Country: 

United States 

Study design: 

multicentre, randomised, 

double-blind, double-

dummy, parallel-group 

noninferiority study 

 

Date: 

February 2004 to October 

2005 

 Adults (age ≥18 years) with a history of 
migraine without or with aura 

(International Headache Society class 

1.1 and 1.2, respectively) for at least 6 

months before the screening 

 Washout period, along with ~3 to 12 

migraines per month in the 3 months 

before the screening 

 Washout period, from 3 to 12 migraine 

episodes during the 28-day 

prospective baseline period, and no 

 With previously failed >2 adequate trials of 

migraine-preventive medications or had 

failed an adequate trial of topiramate or 

amitriptyline because of lack of efficacy or 

AEs. 

 Acute abortive medication uses on >15 

treatment days per month 

 Migraine aura only (without headache) 

 History of cluster headache, a progressive 

neurologic disorder other than migraine, or 

a condition more painful than headache 
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more than 15 headache days 

(migraine and nonmigraine) during the 

prospective baseline period, based on 

headache records. 

 Onset of migraine prior the age of 50 

years 

 History of a medical condition in which use 

of amitriptyline is contraindicated 

 History of an unstable medical condition 

within the past 2 years or of a major 

psychiatric disorder within the past 6 

months that could impair reliable 

participation in the study or necessitate the 

use of medications not permitted in the 

study 

 History of drug or alcohol abuse within the 

past 2 years 

 History of nephrolithiasis, active liver 

disease, or liver function tests ≥2 times the 
upper limit of normal 

 Pregnant or nursing women and those who 

were not practicing a medically accepted 

method of birth control 

Author, year: Dodick, 2018 

[21] 

 

Country: 

Canada, Czech Republic, 

Finland, Israel, Japan, Poland, 

Russia, Spain, United States 

Study design: 

randomised, double-blind, 

placebo-controlled, parallel 

group. 

 

Date: 

March 2016 to April 2017 

 Males or females aged 18 to 70 years, 

inclusive, with migraine onset at ≤50 
years of age (ICHD-3 beta) 

 Patient signs and dates the informed 

consent document 

 Patient has history of migraine according 

to International Classification of 

Headache Disorders, or clinical 

judgment suggests a migraine diagnosis 

 85% e-diary compliance 

 Total body weight between 99 and 265 

lbs, inclusive 

 A subset of patients was allowed to use 1 

concomitant preventive migraine 

medication if the dosing was stable for at 

least 2 months prior to the beginning of 

the pre-treatment period and without any 

change in dose during the study. 

 Clinically significant haematological, cardiac, 

renal, endocrine, pulmonary, gastrointestinal, 

genitourinary, neurologic, hepatic, or ocular 

disease, at the discretion of the investigator 

 History of clinically significant psychiatric 

issues 

 History of cardiovascular disease or vascular 

ischemia or thromboembolic events, such as 

cerebrovascular accident, deep vein 

thrombosis, or pulmonary embolism 

 History of human immunodeficiency virus, 

tuberculosis, or chronic hepatitis B or C 

infection 

 Pregnant or nursing females 

 Using onabotulinumtoxinA during the 4 months 

before screening, 

 Using opioids or barbiturates on more than 4 

days during the pre-treatment baseline period 
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 Acute headache medications were 

permitted 

 Having previous failure of 2 or more of the 

following medication clusters after at least 3 

months of treatment for episodic or chronic 

migraine: divalproex sodium and sodium 

valproate; flunarizine and pizotifen; 

amitriptyline, nortriptyline, venlafaxine, and 

duloxetine; and atenolol, nadolol, metoprolol, 

propranolol, and timolol 

Author, year: Goadsby, 2017 

[13] 

 

Country: 

121 sites across North 

America, Europe, and Turkey 

Study design: 

Multicentre, randomised, 

double-blind, placebo-

controlled, parallel-group, 

phase 3 trial 

 

Date: 

July 2015 to September 2016 

 Adults 18 to 65 years  

 History of migraine (with or without 

aura) for ≥ 12 months prior to 
screening according to the 

International Headache Society (IHS) 

International Classification of 

Headache Disorders (ICHD-3) 

classification 

 Migraine frequency: ≥ 4 and < 15 
migraine days per month on average 

across the 3 months prior to 

screening and during baseline 

 Headache frequency: < 15 headache 

days per month on average across the 

3 months prior to screening and 

baseline 

 Demonstrated at least 80% 

compliance with the eDiary. 

 Older than 50 years of age at migraine onset 

 History of cluster headache or hemiplegic 

migraine headache 

 Unable to differentiate migraine from other 

headache 

 No therapeutic response with > 2 medication 

categories for prophylactic treatment of 

migraine after an adequate therapeutic trial 

 Used a prohibited medication, device, or 

procedure within 2 months prior to the start 

of the baseline phase or during the baseline 

phase 

 Concomitant use of 2 or more medications 

with possible migraine prophylactic effects 

within 2 months prior to the start of the 

baseline phase or during the baseline phase. 

If only 1 prophylactic medication is used, the 

dose must be stable within 2 months prior to 

the start of the baseline phase and 

throughout the study 

Author, year: Sakai 2020 [30] 

 

Country: 

Japan from 40 sites 

Study design: 

Phase 2, randomised, 

double-blind, placebo-

controlled parallel-design 

study 

 

Date: 

 Adults 18 to 65 years 

 Have a diagnosis of migraine as defined 

by International Headache Society (IHS) 

International Classification of 

Headache Disorders (ICHD)-3 beta 

guidelines (1.1 or 1.2) (ICHD-3 2013) 

 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 other antibodies to CGRP 

or its receptor. 
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December 2016 to January 

2019 

 History of migraine headaches of at 

least 1 year prior to screening, and 

migraine onset prior to age 50 

 Patients had to demonstrate ≥80% 
compliance (completion of daily 

entries) with the ePRO diary, and all 

patients agreed to use reliable methods 

of contraception during the study and 

for 5 months after the last dose 

 Known hypersensitivity to multiple drugs, 

monoclonal antibodies or other therapeutic 

proteins, or to Galcanezumab and the 

excipients in the investigational product. 

 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. 

Author, year: Sakai, 2021 [24] 

 

Country: 

Japan and Korea 

Study design: 

multicentred, randomised, 

double-blind, placebo-

controlled, parallel-group 

Phase 2b/3 trial 

 

Date: 

November 2017 and 

November 2019 

 Adults 18 to 70 years 

 Patient with migraine onset at ≤50 years 
of age 

 Patient has a history of migraine, based 

on [ICHD-3 beta] criteria or clinical 

judgment suggests a migraine diagnosis 

for ≥ 12 months prior to giving informed 
consent 

 Patient fulfils the criteria for Episodic 

migraine in baseline information 

collected during the 28-day screening 

period 

 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 (e.g., propranolol used for 

hypertension) if the dose and regimen 

have been stable for at least 2 months 

prior to giving informed consent. 

 Patients who have previously failed (lack of 

efficacy) 2 or more of the clusters of the 

medications for treatment of migraine after 

use for at least 3 months at accepted 

migraine therapeutic doses 

 Haematological, cardiac, renal, endocrine, 

pulmonary, gastrointestinal, genitourinary, 

neurologic, hepatic, or ocular disease 

considered clinically significant in the 

judgment of the investigator 

 Female patient who is nursing at the time 

informed consent is obtained or who tests 

positive in pregnancy test at screening or 

baseline. 

 History of hypersensitivity reactions to 

injected proteins, including monoclonal 

antibodies. 

Author, year: Stauffer, 2018 

[32] 

 

Country: 

90 sites in North America 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled study, parallel 

design 

 Adults 18 to 65 years 

 Have a diagnosis of episodic migraine 

as defined by International Headache 

Society (IHS) International 

 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. 
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Date: 

November 2015 to August 

2018 

Classification of Headache Disorders 

(ICHD)-3 beta guidelines (1.1 or 1.2) 

 History of migraine headaches of at 

least 1 year prior to screening, 

 Migraine onset prior to age 50 

 Monthly frequency of 4-14 Migraine 

Headache Days (MHD). 

 Current use or prior exposure to 

Galcanezumab or another 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. 

Author, year: Skljarevski, 

2018 [31] 

 

Country: 

109 study sites in the United 

States, United Kingdom, 

Netherlands, Spain, Czech 

Republic, Germany, 

Argentina, Israel, Korea, 

Taiwan, and Mexico 

Study design: 

Phase 3, multicentre, 

placebo-controlled, double-

blind, randomised 

 

Date: 

January 2016 and March 

2017 

 Adults 18 to 65 years 

 Have a diagnosis of episodic migraine 

as defined by International Headache 

Society (IHS) International 

Classification of Headache Disorders 

(ICHD)-3 beta guidelines (1.1 or 1.2) 

 History of migraine headaches of at 

least 1 year prior to screening, 

 Migraine onset prior to age 50 

 Monthly frequency of 4-14 Migraine 

Headache Days (MHD). 

 80% compliance rate in using the 

electronic diary 

 patients had to agree to use an 

acceptable method of birth control 

during the study and for at least 5 

months afterwards 

 Having failed treatment with three or more 

migraine prevention drugs from different 

classes (level A or B evidence per American 

Academy of Neurology guidelines for 

episodic migraine prevention) 

 Using opioids or barbiturates more than twice 

per month. 

 If participation were in another clinical trial 

within the past 30 days, prior exposure to 

galcanezumab or any another CGRP 

antibody, taking any therapeutic antibody in 

the past 12 months, known hypersensitivity 

to multiple drugs 

 Presence of any medical or psychiatric illness 

that would preclude study participation 

Author, year: Reuter, 2018 

[14] 

 

Country: 

59 sites in 16 countries across 

Europe and Australia 

Study design: 

randomised, double-blind, 

placebo-controlled, phase 

3b study 

 

Date: 

March 2017 to January 2021 

 Adults 18 – 65 years 

 Documented history of migraine in the 

12 months prior to screen 

 4-14 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 >50 years old at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache 

 Evidence of seizure or psychiatric disorder 

 Score of over 19 on Beck Depression 

Inventory-2 

 Active chronic pain syndrome 
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 Failure of previous migraine 

prophylactic treatments 

 Cardiac or hepatic disease 

Author, year: Reuter, 2022 

[15] 

 

Country: 

82 study sites in Germany 

Study design: 

randomised, double-blind, 

double dummy, active-

controlled, parallel-group 

phase 4 

 

Date: 

February 2019 to July 2020 

 Adults 

 Documented history of migraine in the 

12 months prior to screen according 

ICHD-3 episodic and chronic migraine 

 at least 4 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 If patients had not received prior 

prophylactic migraine treatment (naıve) 
or, due to lack of efficacy or tolerability, 

had failed or had not been suitable for 

up to three previous prophylactic 

treatments from the following: 

Metoprolol/propranolol, amitriptyline, 

and flunarizine 

 Older than 50 years of age at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache, or 

if they were unable to differentiate migraine 

from other headaches 

 History or evidence of major psychiatric 

disorder 

 Score of 19 or higher on Beck Depression 

Inventory (BDI) 

 Having previously received valproate or, in 

the event of chronic migraine, 

onabotulinumtoxin A, in line with 

recommendations of the German HTA bod 

Author, year: Wang, 2021 [18] 

 

Country: 

83 sites across 11 countries in 

Asia, the Middle East, and 

Latin America 

Study design: 

multicentre, randomised, 

double-blind, placebo 

controlled, parallel-group, 

phase 3 study 

 

Date: 

February 2018 to January 

2020 

 Adults 16- 65 years old with migraine 

diagnosis according with ICHD-3 beta 

 ≥4 and <15 migraine days per month 
and <15 headache days in the 12 

months prior to screening 

 4-14 days per month of migraine 

symptoms 

 >=80% diary compliance during the 

Baseline period 

 >50 years old at migraine onset 

 Pregnant or nursing 

 History of cluster or hemiplegic headache 

 Evidence of seizure or major psychiatric 

disorder 

 Score of 19 or higher on the BDI 

 Active chronic pain syndrome 

 Cardiac or hepatic disease 

 No therapeutic response to >2 of the seven 

categories of migraine-preventive treatments 

after an adequate therapeutic trial 

 Use of a prohibited medication, device, or 

procedure prior to the start of the study 

 Use of botulinum toxin within 4 months, 

ergotamines or triptans on ≥10 days per 
month, simple analgesics on ≥15 days per 
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month, or opioid or butalbital-containing 

analgesics on ≥4 days per month. 
Author, year: Elkind, 2006 [2] 

 

Country: 

- 

 

Study design: 

A series of 3 sequential, 

randomised, controlled 

studies 

 

Date: 

- 

 

 

 Adults 18 to 65 years, with International 

Headache Society–defined migraines 

with or without aura. 

 Having an average of 4 to 8 moderate to 

severe migraines per month that 

occurred with a stable frequency and 

severity and had begun at least 1 year 

prior to the study. 

 Patients were first diagnosed with 

migraine before age 50 years and could 

distinguish between migraine and 

nonmigraine headaches. 

 Eligible patients were in stable medical 

condition and, if taking chronic 

medications (including prophylactic 

migraine medications), were on stable 

doses and regimens for at least 3 

months prior to enrolment, which they 

agreed to continue throughout the 

study. 

 Patients with more than 15 headache days 

per month. 

 History of complicated migraine or typical 

migraine pain localized predominantly to the 

occipital or suboccipital region. 

 Patients were ineligible if they were 

consistently refractory to multiple acute 

therapies or had never tried any acute 

therapies. 

 Patients who overused symptomatic 

medications, as were those who used 

caffeine excessively or abused 

alcohol/drugs. 

 Any medical condition or use of any agent 

that might have put the patient at increased 

risk with exposure to BTA or interfered with 

study participation or the results 

 Women who were pregnant, breastfeeding, or 

planning a pregnancy 

 Those with infection or skin problems at the 

injection site. 

Author, year: Mulleners, 2020 

[29] 

 

Country: 

64 sites (hospitals, clinics, or 

research centres) in 12 

countries (Belgium, Canada, 

Czech Republic, France, 

Germany, Hungary, Japan, 

the Netherlands, South 

Korea, Spain, the UK, and the 

USA) 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled, phase 3b trial 

 

Date: 

Sept 2018 to March 21, 2019 

 Adults 18–75 years with a diagnosis of 

migraine with aura or without aura, or 

chronic migraine defined ICHD-3, with a 

history of migraine headaches of at 

least 1 year before screening, and 

migraine onset before the age of 50 

years. 

 History of at least four migraine 

headache days and at least one 

headache-free day per month on 

average within the past 3 months. 

 History of documented treatment 

failure of two to four standard-of-care 

 History of cluster headache or migraine 

subtypes including hemiplegic migraine, 

ophthalmoplegic migraine, and migraine with 

brainstem aura, history of head or neck injury 

within 6 months before the screening visit, or 

history of traumatic head injury associated 

with significant change in the quality or 

frequency of headaches 

 Current use or prior exposure to 

galcanezumab or another calcitonin gene-

related peptide (CGRP) antibody. 

 Pregnant or nursing. 
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migraine preventive medication 

categories in the past 10 years owing to 

inadequate efficacy, or safety or 

tolerability reasons, or both, were 

eligible. 

 Treatment failure did not include 

contraindications; patients had to have 

taken the medications. 

 The medication categories were: 

propranolol or metoprolol, topiramate, 

valproate or divalproex, amitriptyline, 

flunarizine, candesartan, botulinum 

toxin A or B, and medications locally 

approved for prevention of migraine. 

 Having acute cardiovascular events or a 

serious cardiovascular risk, or both, based on 

electrocardiogram (ECG) results during the 

screening visit, myocardial infarction, 

unstable angina, percutaneous coronary 

intervention, coronary artery bypass graft or 

stroke within 6 months before screening, 

hepatic disease based on liver tests, or 

serious or unstable medical or psychiatric 

condition. 

 

Author, year: Croop, 2021 

[35] 

 

Country: 

92 sites in the USA 

Study design: 

multicentre, randomised, 

double-blind, placebo-

controlled trial 

 

Date: 

November 2018 to August 

2019 

 Adults 18 years and older 

 Subject has at least 1 year history of 

migraine (with or without aura) 

consistent with a diagnosis according 

to the International Classification of 

Headache Disorders, 3rd Edition, 

including the following: 

o Age of onset of migraines prior to 50 

years of age 

o Migraine attacks, on average, lasting 4 - 

72 hours if untreated 

o Per subject report, 4 - 18 migraine 

attacks of moderate to severe intensity 

per month within the last 3 months prior 

to the Screening Visit 

o 6 or more migraine days during the 

Observation Period 

o Not more than 18 headache days during 

the Observation Period 

o Ability to distinguish migraine attacks 

from tension/cluster headaches 

 History of HIV disease 

 Subject history with current evidence of 

uncontrolled, unstable or recently diagnosed 

cardiovascular disease, such as ischemic 

heart disease, coronary artery vasospasm, 

and cerebral ischemia. Subjects with 

Myocardial Infarction (MI), Acute Coronary 

Syndrome (ACS), Percutaneous Coronary 

Intervention (PCI), cardiac surgery, stroke or 

transient ischemic attack (TIA) during the 6 

months prior to screening 

 Uncontrolled hypertension (high blood 

pressure), or uncontrolled diabetes (however 

subjects can be included who have stable 

hypertension and/or diabetes for at least 3 

months prior to screening). 

 Subjects with major depressive episode 

within the last 12 months, major depressive 

disorder or any anxiety disorder requiring 

more than 1 medication for each disorder. 

Medications to treat major depressive 

disorder or an anxiety disorder must have 
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o Subjects on prophylactic migraine 

medication are permitted to remain on 

1 medication with possible migraine-

prophylactic effects if the dose has 

been stable for at least 3 months prior 

to the Screening Visit, and the dose is 

not expected to change during the 

course of the study. 

 

been at a stable dose for at least 3 months 

prior to the Screening visit. 

 Subjects with other pain syndromes, 

psychiatric conditions, dementia, or 

significant neurological disorders (other than 

migraine) that, in the Investigator's opinion, 

might interfere with study assessments 

 Subject has a history of gastric, or small 

intestinal surgery (including Gastric Bypass, 

Gastric Banding, Gastric Sleeve, Gastric 

Balloon, etc.), or has disease that causes 

malabsorption 

 Subject has current diagnosis of major 

depressive disorder requiring treatment with 

atypical antipsychotics, schizophrenia, 

bipolar disorder, or borderline personality 

disorder 

 History of gallstones or cholecystectomy. 

 The subject has a history or current evidence 

of any unstable medical conditions (e.g., 

history of congenital heart disease or 

arrhythmia, known or suspected infection, 

hepatitis B or C, or cancer) that, in the 

investigator's opinion, would expose them to 

undue risk of a significant adverse event (AE) 

or interfere with assessments of safety or 

efficacy during the course of the trial 

Author, year: Winner,  2021 

[11] 

 

Country: 

47 sites in the United States 

and the country of Georgia 

Study design: 

Phase 3, multicentre, 

parallel-group, double-

blind, randomised, placebo-

controlled trial 

 

Date: 

November 2019 to July 2020 

 

 Greater than 1-year history of migraine, 

with or without aura, with onset of first 

migraine before age 50. 

 Migraine on 4 to 15 days per month in 

the 3 months prior to screening. 

 Headache free for at least 24 hours 

prior to onset of a qualifying migraine. 

 Adults 18 Years to 75 Years 

 Use of the following medication, for any 

indication, within the 24-hour period prior to 

dosing with study drug: 

o triptans, ergotamines and ergot-derivatives, 

analgesics and other acute migraine 

medication(s), antiemetic medications, 

antihistamines, devices, neuromodulation, 

neurostimulation, or injectable therapy 
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 Diagnosis of migraine based on ICHD-3 

criteria1 for migraine with or without 

aura 

 Use of the following medication, for any 

indication, in each of the 3 months prior to 

screening: 

o opioids/narcotics or butalbital containing 

products (including combinations) on more 

than 4 days per month 

o triptans, ergotamines, or combination 

analgesics for 10 or more days per month 

o acetaminophen, aspirin or NSAIDs for 15 or 

more days per month (except if participant is 

taking 81 mg dose of aspirin for cardiac 

prophylaxis) 

 History or diagnosis of chronic tension-type 

headache, hypnic headache, cluster 

headache, hemicrania continua, new daily 

persistent headache, or unusual migraine 

subtypes that are not typical of migraine 

aura. 

 Any use of approved devices, 

neuromodulation, neurostimulation, or 

injectable therapy within the 24-hour period 

prior to treatment with study drug (Day 0). 

 Any use of botulinum toxin for migraine or for 

any other medical/cosmetic reasons 

requiring injections within 7 days prior to 

treatment with study drug (Day 0). 

 Any use of systemic corticosteroid for 

migraine or any other reason within 3 months 

prior to treatment with study drug (Day 0). 

 History of clinically significant psychiatric 

diseases 

 Receipt of any monoclonal antibody 

treatment, for migraine or any other 

indication within 6 months prior to screening. 

Author, year: Bo Hu, 2022 

[26] 

Study design:  Participants must have a diagnosis of 

migraine as defined by International 

 Are currently enrolled in any other clinical 

trial involving an investigational product or 
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Country: 

40 centres in China (n=26), 

India (n=10), and Russia (n=4) 

 

 

Phase 3, randomised, 

double-blind, placebo-

controlled study 

 

Date: 

July 2019 to March 2022 

Headache Society (IHS) International 

Classification of Headache Disorders 

(ICHD)-3 (1.1 or 1.2) (ICHD-3 2018) 

with a history of migraine of at least 1 

year prior to screening and migraine 

onset prior to age 50 

 Prior to screening, participants must 

have a history of 4-14 migraine 

headache days and at least 2 migraine 

attacks per month on average within 

the past 3 months 

 Adults 18 to 65 years 

any other type of medical research judged 

not to be scientifically or medically 

compatible with this study 

 Current use or prior exposure to 

galcanezumab or another calcitonin gene-

related peptide antibody, including those 

who have previously completed or 

withdrawn from this study or any other study 

investigating a CGRP antibody 

 Participants who are taking, or are expected 

to take, therapeutic antibodies during the 

course of the study (for example, 

adalimumab, infliximab, trastuzumab, 

bevacizumab, etc.) 

 Known hypersensitivity to multiple drugs, 

monoclonal antibodies or other therapeutic 

proteins, or to galcanezumab 

 Women who are pregnant or nursing 

 History of chronic migraine, daily persistent 

headache, cluster headache, medication 

overuse headache, migraine with brainstem 

aura, or hemiplegic migraine. 

Author, year: Ashina, 2022 [8] 

 

Country: 

96 study locations across 

Europe (n=93) and the USA 

(n=3) 

Study design: 

multicentre, multi-arm, 

double-blind, placebo-

controlled 

 

Date: 

June 2020 to Oct 2021 

 Diagnosis of migraine, with a history of 

chronic or episodic migraines of at 

least 12 months prior to the screening 

visit 

 History of migraine onset of ≤50 years 
of age. 

 The participant has ≥4 migraine days 
per month for each month within the 

past 3 months prior to the screening 

visit. 

 The participant has demonstrated 

compliance with the Headache eDiary 

by entry of data for at least 24 of the 28 

days following the Screening Visit. 

 History of failure on a previous treatment 

targeting the CGRP pathway. 

 Participant has a treatment failure on 

valproate/divalproex or botulinum toxin A/B 

and the treatment is not the latest preventive 

medication prior to study inclusion. The 

medication is regarded as the latest if the 

medication start date is after the start date 

of the other preventive medications and the 

medication stop date is after the stop date of 

the other preventive medications. 

 Participant has confounding and clinically 

significant pain syndromes 
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 The participant fulfils the following 

criteria for CM or EM in prospectively 

collected information in the eDiary 

during the screening period: 

 For CM participants: Migraine 

occurring on ≥8 days and headache 
occurring on >14 days 

 For EM participants: Migraine occurring 

on ≥4 days and headache occurring on 
≤14 days 

 Participant has documented evidence 

of treatment failure (must be 

supported by medical record or by 

physician's confirmation specific to 

each treatment) in the past 10 years of 

2-4 different migraine preventive 

medications. 

 Participant has a history of either 

previous or active use of triptans for 

migraine. 

 History of acute or active 

temporomandibular disorder. 

 History or diagnosis of chronic tension-type 

headache, hypnic headache, cluster 

headache, hemicrania continua, new daily 

persistent headache, or unusual migraine 

subtypes such as hemiplegic migraine, 

ophthalmoplegic migraine, and migraine 

with neurological accompaniments that are 

not typical of migraine aura. 

 Participant has a psychiatric condition 

 Participants with a lifetime history of 

psychosis and/or mania in the last 5 years 

prior to the screening visit are excluded. 

 History of clinically significant 

cardiovascular disease or vascular 

ischaemia or thromboembolic events. 

Author, year: Ashina 2023 

[34] 

 

Country:  

United state  

Study design: 

A 52-week, multicenter, 

randomized, open-label trial 

 

Date: 

September 2016 to April  

2018 

 

 Has at least a 1-year history of migraine 

with or without aura 

 Age of the patient at the time of 

migraine onset < 50 years 

 History of 4 to 14 migraine days 

(migraine/probable migraine headache 

days) per month on average in the 3 

months prior to Visit 1 in the 

Investigator's judgment 

 Demonstrated compliance with e-diary 

  

 Has a history of migraine accompanied by 

diplopia or decreased level of consciousness 

and retinal migraine 

 Has a current diagnosis of chronic migraine, 

new persistent daily headache, trigeminal 

autonomic cephalgia (eg, cluster headache), 

or painful cranial neuropathy 

 Difficulty distinguishing migraine headache 

from other headaches 

 Has a history of malignancy in the prior 5 

years, except for adequately treated basal 

cell or squamous cell skin cancer, or in situ 

cervical cancer 

 Has a history of gastric or small intestinal 

surgery, or has a disease that causes 

malabsorption 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



 Has a history of hepatitis within previous 6 

months 

 Usage of opioids or barbiturates > 2 

days/month, triptans or ergots ≥ 10 
days/month, or simple analgesics (eg, 

aspirin, non-steroidal anti-inflammatory 

drugs [NSAIDs], acetaminophen) ≥ 15 
days/month in the 3 months prior to Visit 1 

 Pregnant or nursing females 

Author, year: Takeshima 

2021 [19] 

 

Country:  

Japan 

Study design: 

Phase 3, randomized, 

double-blind, placebo-

controlled 

 

Date: 

April 2019 to November 

2020 

 Japanese patients ≥20 to ≤65 years of 
age 

 History of migraine (with or without 

aura) for ≥12 months before screening, 
according to International 

Classification of Headache Disorders, 

3rd edition (ICHD-3). 

 During the 4-week baseline phase, 

patients had to have the same migraine 

type as assessed by their handheld 

electronic diary (eDiary) during 

screening and had to have 

demonstrated ≥80% compliance with 
their eDiary 

 Subjects greater than 50 years of age at 

migraine onset. 

 History of cluster headache or hemiplegic 

migraine headache. 

 Unable to differentiate migraine from other 

headaches. 

 Migraine with continuous pain, in which the 

subject does not experience any pain-free 

periods (of any duration) during the 1 month 

before the screening period. 

 Malignancy, except non-melanoma skin 

cancers, cervical or breast ductal carcinoma 

in situ within the last 5 years. 

Author, year: Shengyuan Yu 

2022 [20] 

 

Country: 

Mainland China, India, the 

Republic of Korea, Malaysia, 

the Philippines, Singapore, 

Taiwan, Tailand, and Vietnam 

Study design: 

phase 3, randomised, 

double-blind, placebo-

controlled 

 

Date: 

August 2019 and August 

2021 

 

 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.  

 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);  
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 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. 

 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 fibromyalgia and chronic 

pelvic pain), or other medical conditions. 

 Pregnant or nursing (lactating) women, and 

women of childbearing potential  
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Appendix 4: Further results for adverse events (AEs) 

Table 1: Arm level data on adverse events and treatment-related AEs (%) 

Author Year Intervention 

Particip

ants Any AEs 

Treatmen

t-related 

AEs 

Ashina [34] 2023 Atogepant 60 mg 543 67 18 

Ashina [34] 2023 Standard care 196 78.6 36.2 

Shengyuan 

Yu [20] 

2022 Erenumab 70mg 279 45.5 12.9 

Shengyuan 

Yu [20] 

2022 Placebo 278 47.5 13.3 

HO [26] 2022 Galcanezumab 120 mg 261 49.8 
 

HO [26] 2022 Placebo 259 43.2 
 

Ashina [8] 2022 Eptinezumab 100 mg 299 42 3 

Ashina [8] 2022 Eptinezumab 300 mg 294 41 1 

Ashina [8] 2022 Placebo 298 40 3 

Takeshima 

[19] 

2021 Erenumab 70mg 130 65.4  

Takeshima 

[19] 

2021 Placebo 131 58.8  

Sakai [23] 2021 Fremanezumab-M 188 61.7 29.3 

Sakai [23] 2021 Fremanezumab-Q 190 61.1 32.1 

Sakai [23] 2021 Placebo 191 61.8 28.3 

Ailani [33] 2021 Atogepant 10 mg 221 52.9 23.1 

Ailani [33] 2021 Atogepant 30 mg 228 52.2 14.9 

Ailani [33] 2021 Atogepant 60 mg 231 53.7 19.5 

Ailani [33] 2021 Placebo 222 56.8 9 

Sakai [24] 2021 Fremanezumab-M 121 57 26.4 

Sakai [24] 2021 Fremanezumab-Q 118 62.7 31.4 

Sakai [24] 2021 Placebo 117 65.8 23.9 

Reuter [15] 2021 Erenumab 140 mg 388 
 

55.4 

Reuter [15] 2021 Topiramate 100 mg 388 
 

81.2 

Wang [18] 2021 Erenumab 70 mg 335 34.9 11.3 

Wang [18] 2021 Erenumab 140 mg 224 34.4 10.7 

Wang [18] 2021 Placebo 335 36.7 9.6 

Winner [11] 2021 Eptinezumab 100 mg 238 10.9 
 

Winner [11] 2021 Placebo 242 10.3 
 

Lipton [10] 2020 Eptinezumab 100 mg 356 43.5 
 

Lipton [10] 2020 Eptinezumab 300 mg 350 52 
 

Lipton [10] 2020 Placebo 366 46.7 
 

Ashina [7] 2020 Eptinezumab 100 mg 223 63.2 
 

Ashina [7] 2020 Eptinezumab 300 mg 224 57.6 
 

Ashina [7] 2020 Placebo 222 59.5 
 

Sakai [30] 2020 Galcanezumab 120 mg 115 85.2 
 

Sakai [30] 2020 Galcanezumab 240 mg 114 81.6 
 

Sakai [30] 2020 Placebo 230 64.8 
 

Mulleners 

[29] 

2020 Galcanezumab 120 mg 232 51 15 
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Mulleners 

[29] 

2020 Placebo 230 53 16 

 Croop [35] 2020 Rimegepant 75 mg 370 36 11 

 Croop [35] 2020 Placebo 371 36 9 

Dodick [9] 2019 Eptinezumab 100 mg 122 57.5 19.8 

Dodick [9] 2019 Eptinezumab 300 mg 121 63.6 17.4 

Dodick [9] 2019 Placebo 121 56.2 14 

Ferrari [22] 2019 Fremanezumab-Q 276 55 21 

Ferrari [22] 2019 Fremanezumab-M 285 45 19 

Ferrari [22] 2019 Placebo 277 48 20 

Rothrock [6] 2019 BTA 150 U 220 48 17 

Rothrock [6] 2019 Topiramate 100 mg 142 79 70 

Detke [27] 2018 Galcanezumab 120 mg 273 58 
 

Detke [27] 2018 Galcanezumab 240 mg 282 57 
 

Detke [27] 2018 Placebo 558 50 
 

Dodick [12] 2018 Erenumab 70 mg 283 48.1 
 

Dodick [12] 2018 Placebo 289 54.7 
 

Dodick [21] 2018 Fremanezumab-M 290 66.2 47.6 

Dodick [21] 2018 Fremanezumab-Q 291 66.3 47.1 

Dodick [21] 2018 Placebo 293 58.4 37.2 

Stauffer [32] 2018 Galcanezumab 120 mg 206 65.5 
 

Stauffer [32] 2018 Galcanezumab 240 mg 220 67.7 
 

Stauffer [32] 2018 Placebo 432 60.4 
 

Vladimir [31] 2018 Galcanezumab 120 mg 226 65 
 

Vladimir [31] 2018 Galcanezumab 240 mg 228 71.5 
 

Vladimir [31] 2018 Placebo 461 62.3 
 

 Reuter [14] 2018 Erenumab 140 mg 119 55 
 

 Reuter [14] 2018 Placebo 124 54 
 

Silberstein 

[25] 

2017 Fremanezumab-Q 376 70 49 

Silberstein 

[25] 

2017 Fremanezumab-M 379 71 51 

Silberstein 

[25] 

2017 Placebo 375 64 42 

Tepper [17] 2017 Erenumab 70 mg 190 44 
 

Tepper [17] 2017 Erenumab 140 mg 188 47 
 

Tepper [17] 2017 Placebo 282 39 
 

Goadsby [13] 2017 Erenumab 70 mg 314 57.3 
 

Goadsby [13] 2017 Erenumab 140 mg 319 55.5 
 

Goadsby [13] 2017 Placebo 319 63 
 

Hong Sun 

[16] 

2016 Erenumab 7 mg 108 50 
 

Hong Sun 

[16] 

2016 Erenumab 21 mg 105 51 
 

Hong Sun 

[16] 

2016 Erenumab 70 mg 106 54 
 

Hong Sun 

[16] 

2016 Placebo 153 54 
 

Dodick [28] 2014 Galcanezumab 150 mg 107 72 
 

Dodick [28] 2014 Placebo 110 67 
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Dodick [3] 2010 BTA 150 U 687 62.4 29.4 

Dodick [3] 2010 Placebo 692 51.7 12.7 

Dodick [1] 2009 Topiramate 100 mg 177 85.9 68.4 

Dodick [1] 2009 Amitriptyline 100 mg 169 88.8 75.7 
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Table 2: Details for investigations of system organ class (SOC) (%) 

 

Table 1: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) 

F
ir

st
 A

u
th

o
r 

Y
e

a
r 

o
f 

P
u

b
li

ca
ti

o
n

 

In
te

rv
e

n
ti

o
n

 

P
a

rt
ic

ip
a

n
ts

 

E
cc

h
y

m
o

si
s 

In
ju

ry
 

C
o

n
tu

si
o

n
 

Stauffer 

[32] 
2018 Galcanezumab 120mg 206   2.4 

Ashina 

[34]  
2023 Oral standard care 196   3.1 

Stauffer 

[32] 
2018 Placebo 432   1.2 

 

Table 4: Details for metabolism and nutrition disorders of system organ class (SOC) (%) 
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Ashina [34] 2023 Atogepant 60 mg 543  2.6    2 2.4  

Ashina [34] 2023 Oral standard care 196 5.6        

HO [26] 2022 Galcanezumab 120 mg 261 
   

1.5 
  

1.9 
 

HO [26] 2022 Placebo 259 
   

0 
  

0 
 

Ashina [8] 2022 Eptinezumab 100 mg 299 
   

1.5 
    

Ashina [8] 2022 Eptinezumab 300 mg 294 
   

0 
    

Ashina [8] 2022 Placebo 298 
        

Ailani [33] 2021 Atogepant 10 mg 221 
  

2.3 
  

1.4 
  

Ailani [33] 2021 Atogepant 30 mg 228 
  

0.9 
  

0.9 
  

Ailani [33] 2021 Atogepant 60 mg 231 
  

3 
  

0.9 
  

Ailani [33] 2021 Placebo 222 
  

0.9 
  

2.7 
  

Reuter [15] 2021 Erenumab 388 
 

0.8 
      

Reuter [15] 2021 Topiramate 388 
 

5.7 
      

Ferrari [22] 2019 Fremanezumab-Q 276 
    

1 
   

Ferrari [22] 2019 Fremanezumab-M 285 
    

0.5 
   

Ferrari [22] 2019 Placebo 277 
    

0.5 
   

Stauffer [32] 2018 Galcanezumab 120 mg 206 1.9 
       

Stauffer [32] 2018 Galcanezumab 240 mg 220 0.9 
       

Stauffer [32] 2018 Placebo 432 1.4 
       

Silberstein [25] 2017 Fremanezumab-Q 376 
     

0.26 0.26 0.6 

Silberstein [25] 2017 Fremanezumab-M 379 
     

0.26 0.26 0 

Silberstein [25] 2017 Placebo 375 
     

0 0 0 
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Rothrock [6] 2019 BTA 150 U 220 
 

0 

Rothrock [6] 2019 Topiramate 100 mg 142 
 

11 

 

Table 5: Details for reproductive system and breast disorders of system organ class (SOC) (%) 
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Stauffer [32] 2018 Galcanezumab 120 mg 206  0.6 

Stauffer [32] 2018 Galcanezumab 240 mg 220  2.2 

Stauffer [32] 2018 Placebo 432  0.6 

 

Table 6: Details for skin and subcutaneous of system organ class (SOC) (%) 

A
u

th
o

r(
s)

 

Y
e

a
r 

o
f 

P
u

b
li

ca
ti

o
n

 

In
te

rv
e

n
ti

o
n

  

P
a

rt
ic

ip
a

n
ts

 

E
cz

e
m

a
  

U
rt

ic
a

ri
a

 

P
ru

ri
tu

s 

H
a

ir
 f

a
ll

  

S
k

in
 t

ig
h

tn
e

ss
 

R
a

sh
 

A
lo

p
e

ci
a

 

S
w

e
a

t 
d

is
co

lo
ra

ti
o

n
 

HO [26] 2022 Galcanezumab 120 mg 261 
  

1.5 
     

HO [26] 2022 Placebo 259 
  

0.8 
     

Sakai 

[24] 

2021 Fremanezumab-M 121 2.5 
       

Sakai 

[24] 

2021 Fremanezumab-Q  118 0.8 
       

Sakai 

[24] 

2021 Placebo 117 0 
       

Saka 

i [30] 

2020 Galcanezumab 120 mg 115 
 

1.7 
      

Sakai 

[30] 

2020 Galcanezumab 240 mg 114 
 

6.1 
      

Sakai 

[30] 

2020 Placebo 230 
 

0 
      

Ferrari 

[22] 

2019 Fremanezumab-Q 276 
     

0.5 0.5 
 

Ferrari 

[22] 

2019 Fremanezumab-M 285 
     

1 0.5 
 

Ferrari 

[22] 

2019 Placebo 277 
     

0.5 0.5 
 

Stauffer 

[32] 

2018 Galcanezumab 120 mg 206 
  

1 
     

Stauffer 

[32] 

2018 Galcanezumab 240 mg 220 
  

2.7 
     

Stauffer 

[32] 

2018 Placebo 432 
  

0.2 
     

Dodick 

 [28] 

2014 Galcanezumab 150 mg 107 
     

5 
  

Dodick 

[28] 

2014 Placebo 110 
     

0 
  

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 7: Details for eye disorders of system organ class (SOC) (%) 
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Rothrock [6] 2019 BTA 150U 220 
   

3 
 

Rothrock [6] 2019 Topiramate 100 mg 142 
   

8 
 

Dodick [28] 2014 Galcanezumab 150 

mg 

107 
  

3 
  

Dodick [28] 2014 Placebo 110 
  

2 
  

 

Table 8: Details for renal and urinary disorders of system organ class (SOC) (%) 

A
u

th
o

r 

Y
e

a
r 

o
f 

P
u

b
li

ca
ti

o
n

 

In
te

rv
e

n
ti

o
n

 

P
a

rt
ic

ip
a

n
ts

 

U
ri

n
a

ry
 

re
te

n
ti

o
n

 

P
ro

te
in

 

u
ri

n
e

 

p
re

se
n

t 

HO [26] 2022 Galcanezumab 120 mg 261  2.3 

HO [26] 2022 Placebo 259  1.5 

 

Table 9: Details for vascular disorders and Cardiac Disorders of system organ class (SOC) (%) 
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Ashina [34] 2023 Atogepant 60 mg 543  2.6  

Ferrari [22] 2019 Fremanezumab quarterly 276 
 

1  

Ferrari [22] 2019 Fremanezumab monthly 285 
 

0.5  

Ferrari [22] 2019 Placebo 277 
 

0.5  

Goadsby [13] 2017 Erenumab 70 mg 314 
 

1.6  

Goadsby [13] 2017 Erenumab 140 mg 319 
 

0  

Goadsby [13] 2017 Placebo 319 
 

2.5  

Dodick [28] 2014 Galcanezumab 150 mg 107 
 

5  

Dodick [28] 2014 Placebo 110 
 

0  
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Table 10: Details for respiratory, thoracic and mediastinal disorders of system organ class (SOC)(%) 
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Sakai [23] 2021 Fremanezumab-M 188 
     

1.1 

Sakai [23] 2021 Fremanezumab-Q 190 
     

2.1 

Sakai [23] 2021 Placebo 191 
     

0 

Ailani [33] 2021 Atogepant 10 mg 221 
   

0.5 
  

Ailani [33] 2021 Atogepant 30 mg 228 
   

0.9 
  

Ailani [33] 2021 Atogepant 60 mg 231 
   

1.7 
  

Ailani [33] 2021 placebo 222 
   

2.3 
  

Ashina [7] 2020 Eptinezumab 100 mg 223 
 

2.7 
  

3.6 
 

Ashina [7] 2020 Eptinezumab 300 mg 224 
 

3.1 
  

2.7 
 

Ashina [7] 2020 Placebo 222 
 

3.6 
  

3.2 
 

Mulleners [29] 2020 Galcanezumab 120 mg 232 
 

1 
    

Mulleners [29] 2020 Placebo 230 
 

2 
    

Dodick [9] 2019 Eptinezumab 100 mg 122 
 

3.3 
    

Dodick [9] 2019 Eptinezumab 300 mg 121 
 

3.3 
    

Dodick [9] 2019 Placebo 121 
 

7.4 
    

Dodick [21] 2018 Fremanezumab-M 290 
 

21 
    

Dodick [21] 2018 Fremanezumab-Q 291 
 

1.4 
    

Dodick [21] 2018 Placebo 293 
 

1 
    

Stauffer [32] 2018 Galcanezumab 120 mg 206 0.5 1.5 
  

1.9 
 

Stauffer [32] 2018 Galcanezumab 240 mg 220 2.3 3.2 
  

2.7 
 

Stauffer [32] 2018 Placebo 432 0.9 1.4 
  

1.6 
 

Hong Sun [16] 2016 Erenumab 7 mg 108 
    

2 
 

Hong Sun [16] 2016 Erenumab 21 mg 105 
    

1 
 

Hong Sun [16] 2016 Erenumab 70 mg 106 
    

0 
 

Hong Sun [16] 2016 Placebo 153 
    

2 
 

Dodick [1] 2009 Topiramate 100 mg 177 
    

5.1 
 

Dodick [1] 2009 Amitriptyline 100 mg 169 
    

4.1 
 

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 11: Details for gastrointestinal disorders of system organ class (SOC) (%) 
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Ashina [34] 2023 Oral standard care 196    3.1  4.1    6.1   3.1     

HO [26] 2022 Galcanezumab 120 mg 261 
  

1.9 1.5 
             

HO [26] 2022 Placebo 259 
  

0.8 2.3 
             

Ashina [8] 2022 Eptinezumab 100 299 
   

0 
    

2 
 

1 
      

Ashina [8] 2022 Eptinezumab 300 mg 294 
   

2 
    

1 
 

2 
      

Ashina [8] 2022 Placebo 298 
   

2 
    

1 
 

1 
      

Takeshima 

[19] 

2021 Erenumab 70 mg 130    3.8         4.6     

Takeshima 

[19] 

2021 Placebo 131    0.8         0.8     

Shengyuan 

Yu [20] 

2022 Erenumab 70 mg 279             8.6     

Shengyuan 

Yu [20] 

2022 Placebo 278             3.2     

Sakai [23] 2021 Fremanezumab-M 188 
   

1.6 
      

1.1 
      

Sakai [23] 2021 Fremanezumab-Q 190 
   

2.1 
      

2.6 
      

Sakai [23] 2021 Placebo 191 
   

0 
      

1 
      

Ailani [33] 2021 Atogepant 10 mg 221 
          

5 
 

7.7 
    

Ailani [33] 2021 Atogepant 30 mg 228 
          

4.4 
 

7 
    

Ailani [33] 2021 Atogepant 60 mg 231 
          

6.1 
 

6.9 
    

Ailani [33] 2021 Placebo 222 
          

1.8 
 

0.5 
    

Sakai [24] 2021 Fremanezumab-M 121 
   

0 
    

0.8 
 

0.8 
      

Sakai [24] 2021 Fremanezumab-Q 118 
   

2.5 
    

2.5 
 

0 
      

Sakai [24] 2021 Placebo 117 
   

0 
    

0 
 

2.6 
      

Reuter [15] 2021 Erenumab 140mg 388 
   

1.8 
 

2.1 
  

2.8 1.5 6.7 
 

11.3 
  

4.4 
 

Reuter [15] 2021 Topiramate 388 
   

4.1 
 

4.6 
  

2.6 2.3 6.7 
 

3.1 
  

5.9 
 

Wang [18] 2021 Erenumab 70 mg 335 
            

5.7 
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Wang [18] 2021 Erenumab 140 mg 224 
            

5.4 
    

Wang [18] 2021 Placebo 335 
            

1.5 
    

Winner [11] 2021 Eptinezumab 100mg 238 
          

0 
      

Winner [11] 2021 Placebo 242 
          

0.8 
      

Lipton [10] 2020 Eptinezumab 100 mg 356 
          

1.7 
      

Lipton [10] 2020 Eptinezumab 300 mg 350 
          

3.4 
      

Lipton [10]  2020 Placebo 366 
          

1.9 
      

Ashina [7] 2020 Eptinezumab 100 mg 223 
   

1.3 
      

2.2 
      

Ashina [7] 2020 Eptinezumab 300 mg 224 
   

3.6 
      

2.2 
      

Ashina [7] 2020 Placebo 222 
   

1.4 
      

3.6 
      

Mulleners 

[29] 

2020 Galcanezumab 120 mg 232 
 

1 
    

1 
   

2 
 

2 
  

2 
 

Mulleners 

[29] 

2020 Placebo 230 
 

2 
    

2 
   

2 
 

2 
  

0.004 
 

 Croop [35] 2020 Rimegepant 370 
          

3 
      

 Croop [35] 2020 Placebo 371 
          

1 
      

Dodick [9] 2019 Eptinezumab 100 mg 122 
          

7.4 
      

Dodick [9] 2019 Eptinezumab 300 mg 121 
          

6.6 
      

Dodick [9] 2019 Placebo 121 
          

7.4 
      

Ferrari [22] 2019 Fremanezumab-Q 276 
   

3 
    

1 
 

1 
 

3 
    

Ferrari [22] 2019 Fremanezumab-M 285 
   

0.5 
    

0.5 
 

0.5 
 

0.5 
    

Ferrari [22] 2019 Placebo 277 
   

1 
    

0 
 

2 
 

0.5 
    

Rothrock [6] 2019 BTA 220 
          

0.5 
      

Rothrock [6] 2019 Topiramate 142 
          

13 
      

Detke [27] 2018 Galcanezumab 120 mg 273 2 1 
 

1 
  

1 
          

Detke [27] 2018 Galcanezumab 240 mg 282 1 2 
 

2 
  

2 
          

Detke [27] 2018 Placebo 558 2 1 
 

1 
  

1 
          

Dodick [12] 2018 Erenumab 70 mg 283 
          

2.5 
 

1.4 
    

Dodick [12] 2018 Placebo 289 
          

4.5 
 

2.1 
    

Dodick [21] 2018 Fremanezumab-M 290 
          

1.4 
      

Dodick [21] 2018 Fremanezumab-Q 291 
          

2.4 
      

Dodick [21] 2018 Placebo 293 
          

1.7 
      

Stauffer 

[32] 

2018 Galcanezumab 120 mg 206 
 

1.9 
    

1.9 
   

2.4 
    

1 
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Stauffer 

[32] 

2018 Galcanezumab 240 mg 220 
 

1.4 
    

1.4 
   

3.6 
    

1.8 
 

Stauffer 

[32] 

2018 Placebo 432 
 

0.7 
    

0.7 
   

3.5 
    

0.5 
 

Vladimir 

[31] 

2018 Galcanezumab 120 mg 226 
   

3.1 
             

Vladimir 

[31] 

2018 Galcanezumab 240 mg 228 
   

1.3 
             

Vladimir  

[31] 

2018 Placebo 461 
   

2.4 
             

Silberstein 

[25]  

2017 Fremanezumab-Q 376 
          

1 
      

Silberstein 

[25] 

2017 Fremanezumab-M 379 
          

2 
      

Silberstein 

[25] 

2017 Placebo 375 
          

3 
      

Tepper [17] 2017 Erenumab 70 mg 190 
          

2 
 

0 
    

Tepper [17] 2017 Erenumab 140 mg 188 
          

3 
 

4 
    

Tepper [17] 2017 Placebo 282 
          

2 
 

0.5 
    

Goadsby 

[13] 

2017 Erenumab 70 mg 314 
          

2.2 
 

1.6 
    

Goadsby 

[13] 

2017 Erenumab 140 mg 319 
          

1.9 
 

3.4 
    

Goadsby 

[13] 

2017 Placebo 319 
          

1.9 
 

1.3 
    

Hong Sun 

[16] 

2016 Erenumab 7 mg 108 
   

0 
      

3 
      

Hong Sun 

[16] 

2016 Erenumab 21 mg 105 
   

1 
      

1 
      

Hong Sun 

[16] 

2016 Erenumab 70 mg 106 
   

1 
      

3 
      

Hong Sun 

[16] 

2016 Placebo 153 
   

3 
      

1 
      

Dodick 

 [28] 

2014 Galcanezumab 150 mg 107 6 
      

4 
  

4 
      

Dodick [28] 2014 Placebo 110 3 
      

1 
  

9 
      

Dodick [1] 2009 Topiramate 100mg 177      6.8    5.1 10.2  3.4     
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Dodick [1] 2009 Amitriptyline 100mg 169      35.5    8.3 7.1  8.3     

 

 

Table 12: Details for psychiatric disorders of system organ class (SOC) (%) 
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Ashina 

[34] 

2023 Atogepant 60 mg 543 2.9          

Ashina 

[34] 

2023 Oral standard care 196 5.6    3.6      

Reuter 

[15] 

2021 Erenumab 140 mg 388 
  

4.1 
 

1.5 2.1 1.3 
 

0.3 1.5 

Reuter 

[15] 

2021 Topiramate 100 mg 388 
  

1.5 
 

2.6 4.1 4.6 
 

3.6 4.1 

Mulleners 

[29] 

2020 Galcanezumab 120 mg 232 
    

2 
     

Mulleners 

[29] 

2020 Placebo 230 
    

0 
     

Ferrari 

[22] 

2019 Fremanezumab-quarterly 276 1 
   

2 
     

Ferrari 

[22] 

2019 Fremanezumab-monthly 285 0.5 
   

2 
     

Ferrari 

[22] 

2019 Placebo 277 0 
   

0.5 
     

Rothrock 

[6] 

2019 BTA 155U 220 
         

2 

Rothrock 

[6] 

2019 Topiramate 100 mg 142 
         

6 

Lipton [10] 2011 Topiramate 100mg 176        5.7   

Lipton [10] 2011 Placebo 185        1.6   
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Table 13: Details for musculoskeletal and connective tissue disorders of system organ class (SOC) (%) 
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Ashina 

[34] 

2023 Atogepant 60 mg 543   2   2.4  2   

Ashina 

[34] 

2023 Oral standard care 196      2.6     

Ashina [8] 2022 Eptinezumab 100 299 
     

2 
 

2 
  

Ashina [8] 2022 Eptinezumab 300 mg 294 
     

1 
 

1 
  

Ashina [8] 2022 Placebo 298 
     

1 
 

0 
  

Takeshima 

[19] 

2021 Erenumab 70 mg 130     3.8 5.4     

Takeshima 

[19] 

2021 Placebo 131     0.8 4,6     

Sakai [23] 2021 Fremanezumab-M 188 
     

2.7 
    

Sakai [23] 2021 Fremanezumab-Q 190 
     

0.5 
    

Sakai [23] 2021 Placebo 191 
     

0.5 
    

Sakai [24] 2021 Fremanezumab-M 121 
      

0 
   

Sakai [24] 2021 Fremanezumab-Q 118 
      

2.5 
   

Sakai [24] 2021 Placebo 117 
      

0 
   

Winner 

[11] 

2021 Eptinezumab 100 mg 238 
     

0 
    

Winner 

[11] 

2021 Placebo 242 
     

0.8 
    

Ashina [7] 2020 Eptinezumab 100 mg 223 
     

3.1 
    

Ashina [7] 2020 Eptinezumab 300 mg 224 
     

1.3 
    

Ashina [7] 2020 Placebo 222 
     

3.2 
    

Mulleners 

[29] 

2020 Galcanezumab 120 mg 232 
     

3 
    

Mulleners 

[29] 

2020 Placebo 230 
     

2 
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Ferrari 

[22] 

2019 Fremanezumab-Q 276 
     

2 
 

0.5 0.5 
 

Ferrari 

[22] 

2019 Fremanezumab-M 285 
     

0.5 
 

0.5 1 
 

Ferrari 

[22] 

2019 Placebo 277 
     

2 
 

1 0 
 

Rothrock 

[6] 

2019 BTA 155 U 220 
        

4 
 

Rothrock 

[6] 

2019 Topiramate 100 mg 142 
        

2 
 

Dodick [3] 2010 BTA 155U 687 5.5   2.6 2.3  2.2  6.7  

Dodick [3] 2010 Placebo 692 0.3   0.3 0.7  0.7  2.2  

Detke [27] 2018 Galcanezumab 120 mg 273 
     

3 
 

0 3 
 

Detke [27] 2018 Galcanezumab 240 mg 282 
     

1 
 

2 0 
 

Detke [27] 2018 Placebo 558 
     

3 
 

1 1 
 

Stauffer 

[32] 

2018 Galcanezumab 120 mg 206 
     

2.4 
  

1.5 
 

Stauffer 

[32] 

2018 Galcanezumab 240 mg 220 
     

3.2 
  

1.8 
 

Stauffer 

[32] 

2018 Placebo 432 
     

1.4 
  

0.9 
 

Reuter 

[14] 

2018 Erenumab 140 mg 119 
     

4 
  

3 
 

Reuter 

[14] 

2018 Placebo 124 
     

2 
  

0 
 

Tepper 

[17] 

2017 Erenumab 70 mg 190 
 

<1 
        

Tepper 

[17] 

2017 Erenumab 140 mg 188 
 

4 
        

Tepper 

[17] 

2017 Placebo 282 
 

1 
        

Goadsby 

[13] 

2017 Erenumab 70 mg 314 
     

1.9 
 

2.2 
  

Goadsby 

[13] 

2017 Erenumab 140 mg 319 
     

1.9 
 

2.2 
  

Goadsby 

[13] 

2017 Placebo 319 
     

2.2 
 

1.9 
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Hong Sun 

[16] 

2016 Erenumab 70 mg 108 
  

0 
  

3 
 

1 
  

Hong Sun 

[16] 

2016 Erenumab 21 mg 105 
  

0 
    

0 
  

Hong Sun 

[16] 

2016 Erenumab 70 mg 106 
  

0 
    

1 
  

Hong Sun 

[16] 

2016 Placebo 153 
  

2 
    

3 
  

Dodick 

[28] 

2014 Galcanezumab 150 mg 107 
     

7 
 

6 4 
 

Dodick 

[28] 

2014 Placebo 110 
     

7 
 

6 2 
 

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 

 

Table 14: Details for nervous system disorders of system organ class (SOC) (%) 
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Ashina [34] 2023 Atogepant 60 mg 543          3.1        

Ashina [34] 2023 Oral standard care 196         3.1 11.2     4.1   

HO [26] 2022 Galcanezumab 120 mg 261 
         

3.4 
       

HO [26] 2022 Placebo 259 
         

2.3 
       

Ashina [8] 2022 Eptinezumab 100 299 
         

1 
       

Ashina [8] 2022 Eptinezumab 300 mg 294 
         

1 
       

Ashina [8] 2022 Placebo 298 
         

2 
       

Shengyuan Yu [20] 2022 Erenumab 70 mg 298          1.8        

Shengyuan Yu [20] 2022 Placebo 297          4.3        

Ailani [33] 2021 Atogepant 10 mg 221 
              

3.2 
  

Ailani [33] 2021 Atogepant 30 mg 228 
              

1.8 
  

Ailani [33] 2021 Atogepant 60 mg 231 
              

1.7 
  

Ailani [33] 2021 Placebo 222 
              

0.9 
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Sakai [24] 2021 Fremanezumab-M 121 
        

0 0 
   

1.7 
   

Sakai [24] 2021 Fremanezumab-Q 118 
        

0 0.8 
   

1.7 
   

Sakai [24] 2021 Placebo 117 
        

2.6 2.6 
   

3.4 
   

Reuter [15] 2021 Erenumab 140 mg 388 
 

0.5 4.4 
 

0.5 0.3 4.6 0 
 

5.2 0.5 0.8 
 

0.5 
   

Reuter [15] 2021 Topiramate 100 mg 388 
 

2.1 39.9 
 

3.4 2.6 16.2 6.2 
 

13.1 2.8 5.7 
 

2.1 
   

Wang [18] 2021 Erenumab 70 mg 335 
         

0.9 
       

Wang [18] 2021 Erenumab 140 mg 224 
         

3.1 
       

Wang [18] 2021 Placebo 335 
         

1.8 
       

Lipton [10] 2020 Eptinezumab 100 mg 356 
        

1.7 
        

Lipton [10] 2020 Eptinezumab 300 mg 350 
        

2.3 
        

Lipton [10] 2020 Placebo 366 
        

4.4 
        

 

 

na [7] 

2020 Eptinezumab 100 mg 223 
         

4.5 
       

Ashina [7] 2020 Eptinezumab 300 mg 224 
         

1.8 
       

Ashina [7] 2020 Placebo 222 
         

3.6 
       

Mulleners [29] 2020 Galcanezumab 120 mg 232 
        

2 
        

Mulleners [29] 2020 Placebo 230 
        

0 
        

Dodick [9] 2019 Eptinezumab 100 mg 122 
        

5.7 9.8 
       

Dodick [9] 2019 Eptinezumab 300 mg 121 
        

0.8 1.7 
       

Dodick [9] 2019 Placebo 121 
        

1.7 7.4 
       

Ferrari [22] 2019 Fremanezumab-Q 276 
        

0.5 2 
       

Ferrari [22] 2019 Fremanezumab-M 285 
        

1 1 
       

Ferrari [22] 2019 Placebo 277 
        

3 1 
       

Rothrock [6] 2019 BTA 155 U 220 
  

0.5 
   

0 
 

3 3 
  

5 
    

Rothrock [6] 2019 Topiramate 100 mg 142 
  

31 
   

8 
 

2 13 
  

13 
    

Dodick [3] 2010 BTA 155U 687              2.9    

Dodick [3] 2010 Placebo 692              1.6    

Detke [27] 2018 Galcanezumab 120 mg 273 
        

2 
        

Detke [27] 2018 Galcanezumab 240 mg 282 
        

1 
        

Detke [27] 2018 Placebo 558 
        

1 
        

Dodick [12] 2018 Erenumab 70 mg 283 
        

2.1 
        

Dodick [12] 2018 Placebo 289 
        

2.8 
        

Stauffer [32] 2018 Galcanezumab 120 mg 206 
        

1 2.6 
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Stauffer [32]  2018 Galcanezumab 240 mg 220 
        

2.3 2.3 
       

Stauffer [32] 2018 Placebo 432 
        

0.9 2.6 
       

Vladimir [31] 2018 Galcanezumab 120 mg 226 
         

3.5 
       

Vladimir [31] 2018 Galcanezumab 240 mg 228 
         

3.1 
       

Vladimir [31] 2018 Placebo 461 
         

2.2 
       

Reuter [14] 2018 Erenumab 140 mg 119 
         

3 
       

Reuter [14] 2018 Placebo 124 
         

2 
       

Silberstein [25] 2017 Fremanezumab-Q 376 
         

2 
       

Silberstein [25] 2017 Fremanezumab-M 379 
         

3 
       

Silberstein [25] 2017 Placebo 375 
         

1 
       

Tepper [17] 2017 Erenumab 70 mg 190 
        

2 
        

Tepper [17] 2017 Erenumab 140 mg 188 
        

3 
        

Tepper [17] 2017 Placebo 282 
        

1 
        

Goadsby [13] 2017 Erenumab 70 mg 314 
        

1.3 
        

Goadsby [13] 2017 Erenumab 140 mg 319 
        

0.9 
        

Goadsby [13] 2017 Placebo 319 
        

3.1 
        

Hong Sun [16] 2016 Erenumab 7 mg 108 
        

1 
    

4 
   

Hong Sun [16] 2016 Erenumab 21 mg 105 
        

3 
    

1 
   

Hong Sun [16] 2016 Erenumab 70 mg 106 
        

3 
    

3 
   

Hong Sun [16] 2016 Placebo 153 
        

1 
    

1 
   

Dodick [28] 2014 Galcanezumab 150 mg 107 
         

5 
       

Dodick [28] 2014 Placebo 110 
         

3 
       

Dodick [1] 2009 Topiramate 100mg 177   29.9  10.7  6.8 5.6  8.5    5.1 11.9   

Dodick [1] 2009 Amitriptyline 100mg 169   4.7  3.6  3 3.6  10.7    0 17.8   

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 15: Details for infection and infestation of system organ class (SOC) (%) 
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Ashina 

[34] 

2023 Atogepant 60 mg 
543  4.4  

 
2.8    3.3      2.4 

Ashina 

[34] 

2023 Oral standard care 
196  5.1  

 
3.1 12.2 4.6  2.6       

HO [26] 2022 Galcanezumab 120 

mg 
261  2.7    5.4    2.3      

HO [26] 2022 Placebo 259  3.5    5    1.2      

Ashina [8] 2022 Eptinezumab 100 299  2     0.33    7     

Ashina [8] 2022 Eptinezumab 300 mg 294  3     2    6     

Ashina [8] 2022 Placebo 298  1     1    5     

Takeshim

a [19] 

2021 Erenumab 70 mg 
130  26.9  

3.8 
           

Takeshim

a [19] 

2021 Placebo 
131  28.2  

0.8 
           

Shengyua

n Yu [20] 

2022 Erenumab 70 mg 
298  3.6  

 
 5.4          

Shengyua

n Yu [20] 

2022 Placebo 
297  1.8  

 
 7.2          

Sakai [23] 2021 Fremanezumab-M 188  16.6      0 2.1       

Sakai [23] 2021 Fremanezumab-Q 190  21.1      2.5 1.1       

Sakai [23] 2021 Placebo 191  18.8      1 1.6       

Ailani 

[33] 

2021 Atogepant 10 mg 
221  1.8   

1.8 4.1 1.4  1.4      0.9 

Ailani 

[33] 

2021 Atogepant 30 mg 
228  3.5   

1.3 5.7 3.9  0.9      2.2 

Ailani 

[33] 

2021 Atogepant 60 mg 
231  3.5   

2.2 3.9 3.9  2.2      1.3 

Aliani 

[33] 

2021 Placebo 
222  3.6   

1.4 4.5 3.6  0.9      1.8 

Sakai [24] 2021 Fremanezumab-M 121  14       5       
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Sakai [24] 2021 Fremanezumab-Q 118  12.7       1.7       

Sakai [24] 2021 Placebo 117  13.7       0.9       

Wang 

[18] 

2021 Erenumab 70 mg 
335  0.6    2.7    3      

Wang 

[18] 

2021 Erenumab 140 mg 
224  3.6    1.8    2.2      

Wang 

[18] 

2021 Placebo 
335  2.4    2.1    4.5      

Winner  

[11] 

2021 Eptinezumab 100 mg 
238      0.8   0.8       

Winner 

[11] 

2021 Placebo 
242      0.8   0.8       

Lipton 

[10] 

2020 Eptinezumab 100 mg 
356  5.3   

2 4.2 2.2         

Lipton 

[10] 

2020 Eptinezumab 300 mg 
350  9.4   

2.6 5.4 3.4         

Lipton 

[10] 

2020 Placebo 
366  6   

4.1 5.5 1.6         

Ashina [7] 2020 Eptinezumab 100 mg 223  7.6   2.7 9.9   1.8       

Ashina [7] 2020 Eptinezumab 300 mg 224  6.3   4.9 10.3   3.6       

Ashina [7] 2020 Placebo 222  5.4   6.3 7.2   2.3       

Sakai [30] 2020 Galcanezumab 120 

mg 
115         7.8       

Sakai [30] 2020 Galcanezumab 240 

mg 
114         0.9       

Sakai [30]  2020 Placebo 230         1.3       

Mulleners 

[29] 

2020 Galcanezumab 120 

mg 
232  9   

2 2 2  3      1 

Mulleners 

[29] 

2020 Placebo 
230  7   

2 2 1  5      2 

 Croop 

[35] 

2020 Rimegepant 75 mg 
370  4    2 2         

 Croop 

[35] 

2020 Placebo 
371  2    3 2         

Dodick [9] 2019 Eptinezumab 100 mg 122  6.6   2.5 6.6          

Dodick [9] 2019 Eptinezumab 300 mg 121  7.4   6.6 10.7          
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Dodick [9] 2019 Placebo 121  5   5 5          

Ferrari 

[22] 

2019 Fremanezumab-Q 
276  5    1 1  0.5      1 

Ferrari 

[22] 

2019 Fremanezumab-M 
285  2    3 1  2      1 

Ferrari 

[22] 

2019 Placebo 
277  4    1 2  0.5      3 

Rothrock 

[6] 

2019 BTA 155 U 
220     

6           

Rothrock 

[6] 

2019 Topiramate 100 mg 
142     

7           

Detke 

[27] 

2018 Galcanezumab 120 

mg 
273  6   

1 3 2  2 2      

Detke 

[27] 

2018 Galcanezumab 240 

mg 
282  3   

3 3 1  1 0      

Detke 

[27] 

2018 Placebo 
558  5   

1 2 1  1 2      

Dodick 

[12] 

2018 Erenumab 70 mg 
283  5.3   

2.1 6.4   3.9       

Dodick 

[12] 

2018 Placebo 
289  5.9   

2.1 4.8   3.5       

Dodick 

[21] 

2018 Fremanezumab-M 
290  3.8   

1.4 5.5 2.4         

Dodick 

[21] 

2018 Fremanezumab-Q 
291  3.8   

0.7 3.8 3.4         

Dodick 

[21] 

2018 Placebo 
293  3.1   

2.7 5.1 1.4         

Stauffer 

[32] 

2018 Galcanezumab 120 

mg 
206  7.8   

4.6  3.9  2.4       

Stauffer 

[32] 

2018 Galcanezumab 240 

mg 
220  2.7   

3.6  5.9  1.8       

Stauffer 

[32] 

2018 Placebo 
432  6.3   

3  3.5  1.2       

Vladimir 

[31]  

2018 Galcanezumab 120 

mg 
226  8.4    5.8   1.3       

Vladimir  

[31] 

2018 Galcanezumab 240 

mg 
228  7    5.3   4.4       
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Vladimir  

[31] 

2018 Placebo 
461  8.9    3.5   3       

Reuter 

[14] 

2018 Erenumab 140 mg 
119  4    3          

Reuter 

[14] 

2018 Placebo 
124  10    0          

Silberstein 

[25] 

2017 Fremanezumab-Q 
376  5   

3 5          

Silberstein 

[25] 

2017 Fremanezumab-M 
379  4   

1 4          

Silberstein 

[25]  

2017 Placebo 
375  5   

3 4          

 Tepper 

[17] 

2017 Erenumab 70 mg 
190  3    3          

 Tepper 

[17] 

2017 Erenumab 140 mg 
188  2    3          

 Tepper 

[17] 

2017 Placebo 
282  6    1          

Goadsby 

[13] 

2017 Erenumab 70 mg 
314  9.9   

2.2 6.7 1.6  1.3       

Goadsby 

[13] 

2017 Erenumab 140 mg 
319  11   

3.4 4.7 2.2  2.5       

Goadsby 

[13] 

2017 Placebo 
319  10   

2.2 5.6 2.2  1.9       

Hong Sun 

[16] 

2016 Erenumab 7 mg 
108  9    1   1       

Hong Sun 

[16] 

2016 Erenumab 21 mg 
105  5    2   4       

Hong Sun 

[16] 

2016 Erenumab 70 mg 
106  6    3   1       

Hong Sun 

[16] 

2016 Placebo 
153  8    2   3       

Dodick 

[28] 

2014 Galcanezumab 150 

mg 
107  4   

3 17       2   

Dodick 

[28] 

2014 Placebo 
110  7   

5 9       4   

Fremanezumab-Q, Fremanezumab quarterly; Fremanezumab-M, Fremanezumab monthly 
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Table 16: Details for general disorders and site injection administration of system organ class (SOC) (%) 
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Ashina 

[34] 

2023 Atogepant 

60 mg 
543                    2.6    

Ashina 

[34] 

2023 Oral 

standard 

care 

196                    6.1    

HO [26] 2022 GAL 120 261 
 

7.3 3.8 
        

2.3 
  

5 
 

1.9 
      

HO [26] 2022 PBO 259 
 

6.2 0.4 
        

0 
  

0 
 

0 
      

Ashina [8] 2022 EPT 100 299 
                   

1 
   

Ashina [8] 2022 EPT 300 294 
                   

2 
   

Ashina [8] 2022 PBO 298 
                   

1 
   

 Yu [20] 2022 ERE 70 298      1                  

 Yu [20] 2022 PBO 297      0.

4 

                 

Sakai [23] 2021 FRE-M 188 
 

7.4 29.3 
         

17.6 
 

5.3 
 

15.4 
      

Sakai [23] 2021 FRE-Q 190 
 

12.6 26.8 
         

12.1 
 

1.6 
 

12.1 
      

Sakai [23] 2021 PBO 191 
 

8.9 25.1 
         

12.6 
 

2.6 
 

11 
      

Ailani 

[33] 

2021 ATO 10 221 
                   

1.4 
   

Ailani 

[33] 

2021 ATO 30 228 
                   

3.1 
   

Ailani 

[33] 

2021 ATO 60 231 
                   

3.9 
   

Ailani 

[33] 

2021 PBO 222 
                   

1.8 
   

Sakai [24] 2021 FRE-M 121 
 

9.1 25.6 0.8 
        

14.9 
 

5.8 
 

15.7 3.3 
     

Sakai [24] 2021 FRE-Q 118 
 

13.6 29.7 3.4 
        

11.9 
 

1.7 
 

11.9 1.7 
     

Sakai [24] 2021 PBO 117 
 

6 21.4 0.9 
        

10.3 
 

0 
 

12.8 0 
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Reuter 

[15] 

2021 ERE 140 388 
                   

9.8 
   

Reuter 

[15] 

2021 TOP 100 388 
                   

17.3 
   

Wang 

[18] 

2021 ERE 70 335 
                

1.2 
      

Wang 

[18] 

2021 ERE 140 224 
                

0.4 
      

Wang 

[18] 

2021 PBO 335 
                

2.4 
      

Winner 

[11] 

2021 EPT 100 238 
         

0.8 
           

2.1 
 

Winner 

[11] 

2021 PBO 242 
         

0.8 
           

0 
 

Lipton 

[10] 

2020 EPT 100 356 
                   

2.2 
   

Lipton 

[10] 

2020 EPT 300 350 
                   

1.7 
   

Lipton 

[10] 

2020 PBO 366 
                   

1.9 
   

Ashina [7] 2020 EPT 100 223 
                   

3.6 
   

Ashina [7] 2020 EPT 300 224 
                   

3.6 
   

Ashina [7] 2020 PBO 222 
                   

<1 
   

Sakai [30] 2020 GAL 120 115 
 

6.1 
            

8.7 
 

14.8 10.4 
     

Sakai [30] 2020 GAL 240 114 
 

7 
            

20.2 
 

27.2 10.5 
     

Sakai [30] 2020 PBO 230 
 

1.3 
            

0 
 

2.2 1.3 
     

Mulleners 

[29] 

2020 GAL 120 232 
 

6 3 
    

1 2 
   

2 
 

0 0 3 0 
 

    

Mulleners 

[29] 

2020 PBO 230 
 

2 0 
     

0   
   

1 1 3 
  

2 
  

0 

Ferrari 

[22] 

2019 FRE-Q 276 
 

4 
   

0.

5 

1 1 0.5 
   

4 0.5 1 
 

7 
 

0.5 3 
   

Ferrari 

[22] 

2019 FRE-M 285 
 

3 
   

1 1 1 2 
   

5 1 2 
 

6 
 

1 3 
   

Ferrari 

[22] 

2019 PBO 277 
 

3 
   

1 0.5 1 0.5 
   

4 0 1 
 

5 
 

1 1 
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Rothrock 

[6] 

2019 BTA 155 U 220 
                   

0.5 
   

Rothrock 

[6] 

2019 TOP 100 142 
                   

13 
   

Detke 

[27] 

2018 GAL 120 273 
 

6 3 
           

0 
 

1 
  

2 
   

Detke 

[27] 

2018 GAL 240 282 
 

7 5 
           

2 
 

5 
  

2 
   

Detke 

[27] 

2018 PBO 558 
 

4 2 
           

0 
 

1 
  

2 
   

Dodick 

[12] 

2018 ERE 70 283 
 

6 
                 

3.5 
   

Dodick 

[12] 

2018 PBO 289 
 

4.2 
                 

2.1 
   

Dodick 

[21] 

2018 FRE-M 290 
 

30 
 

1 
        

24 
   

17.9 
  

0.7 
   

Dodick 

[21] 

2018 FRE-Q 291 
 

29.6 
 

3.1 
        

19 
   

18.9 
  

2.1 
   

Dodick 

[21] 

2018 PBO 293 
 

25.9 
 

2 
        

15 
   

14 
  

1.4 
   

Stauffer 

[32] 

2018 GAL 120 206 
 

16 3.4 
     

1 
     

4.4 
 

4.9 
      

Stauffer 

[32] 

2018 GAL 240 220 
 

20.5 5.5 
     

1.8 
     

4.6 
 

4.1 
      

Stauffer 

[32] 

2018 PBO 432 
 

17.4 0.9 
     

1.4 
     

0.2 
 

2.6 
      

Vladimir 

[31] 

2018 GAL 120 226 
 

9.3 3.1 
           

2.7 
 

2.7 2.2 
 

2.7 
   

Vladimir 

[31] 

2018 GAL 240 228 
 

8.8 7.9 
           

3.1 
 

3.1 0.4 
 

2.2 
   

Vladimir 

[31] 

2018 PBO 461 
 

8.5 0 
           

0 
 

0.9 0 
 

2.6 
   

Reuter 

[14] 

2018 ERE 140 119 
 

6 
              

3 
  

3 
   

Reuter 

[14] 

2018 PBO 124 
 

6 
              

3 
  

2 
   

Silberstein 

[25] 

2017 FRE-Q 376 
 

30 
 

2 
        

20 
   

21 
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Silberstein 

[25] 

2017 FRE-M 379 
 

26 
 

2 
        

24 
   

20 
      

Silberstein 

[25] 

2017 PBO 375 
 

28 
 

3 
        

18 
   

16 
      

Tepper 

[17] 

2017 ERE 70 190 
 

4 
                     

Tepper 

[17] 

2017 ERE 140 188 
 

4 
                     

Tepper 

[17] 

2017 PBO 282 
 

1 
                     

Goadsby 

[13] 

2017 ERE 70 314 
 

3.2 
                 

1.9 
   

Goadsby 

[13] 

2017 ERE 140 319 
 

0.3 
                 

2.2 
   

Goadsby 

[13] 

2017 PBO 319 
 

0.3 
                 

2.5 
   

Hong Sun 

[16] 

2016 ERE 7 108 
                   

5 
   

Hong Sun 

[16] 

2016 ERE 21 105 
                   

2 
   

Hong Sun 

[16] 

2016 ERE 70 106 
                   

4 
   

Hong Sun 

[16] 

2016 PBO 153 
                   

2 
   

 Dodick 

[28] 

2014 GAL 150 107 
 

17 
   

4 
          

5 
      

 Dodick 

[28] 

2014 PBO 110 
 

6 
   

5 
          

0 
      

I-S; Injection Site, GAL 120, Galcanezumab 120 mg; GAL 240, Galcanezumab 240 mg; GAL 150, Galcanezumab 150 mg; PBO, Placebo; EPT 100, Eptinezumab 100 mg; EPT 300, Eptinezumab 300 

mg; FRE-M, Fremanezumab monthly; FRE-Q, Fremanezumab quarterly; ATO 10, Atogepant 10 mg; ATO 30, Atogepant 30 mg; ATO 60, Atogepant 60 mg; ERE 140, Erenumab 140 mg; ERE 70, 

Erenumab 70 mg; ERE 7, Erenumab 7 mg; ERE 21, Erenumab 21 mg; TOP 100, Topiramate 100 mg;; AMI 100, Amitriptyline 100 mg; BTA 150, BTA 150 U; BTA 260, BTA 105 to 260 U. 
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Table 17: Any adverse events reported from 32 trials 

Intervention Dose  Frequency Total participants Participants with AEs (%)* 

Erenumab [13-15, 17, 18] 140 mg Monthly  1238   408 (33) 

Rimegepant [35] 75 mg,  Once daily 370  133 (36) 

Topiramate [1, 6, 15] 100 mg Twice daily 707  264 (37) 

Eptinezumab [7-11] 100 mg Single dose on day 0 1238   517 (42) 

Erenumab [12, 13, 16-20] 70 mg Monthly  1637 786 (48) 

Erenumab [16] 7 mg Monthly 108 54 (50) 

Erenumab [16] 21 mg Monthly 105 54 (51) 

Eptinezumab [7-11] 300 mg Single dose on day 0 989 509 (51) 

Placebo [3, 7-14, 16-33, 35] - Matched with active treatments 7977 4040 (52) 

Atogepant [33] 30 mg Once daily 228 119 (52) 

Atogepant [33] 10 mg Once daily 221 117 (53) 

OnabotulinumtoxinA (BTA) [3, 6] 150 U Every 12 weeks 907 534 (59) 

Galcanezumab [27] [26, 27, 29-32] 120 mg Monthly 1313 786 (60) 

Fremanezumab [21-25] Monthly  

(225 mg) 

Monthly 1263 774 (61) 

Atogepant [33, 34] 60 mg Once daily 774 488 (63) 

Fremanezumab [21-25] Quarterly  

(675 mg) 

Single dose on day 0 1251 798 (64) 

Galcanezumab [27, 29-32] 240 mg Monthly 844 566 (67) 

Galcanezumab [28] 150 mg Every 2 weeks 107 77 (72) 

Amitriptyline [1] 25 to 100 mg Twice daily 169 150 (89) 

*The treatments are listed in order of increasing AEs percentage.; Abbreviations; mg: milligram. 
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Table 18: Classification of AEs by SOC 

System Organ Class (SOC) Adverse Events (AEs) 

Cardiac disorders Acute myocardial infarction, atrial fibrillation, syncope 

Ear and labyrinth disorders Labyrinthitis, sudden hearing loss, vertigo, vestibular neuronitis 

Eye disorders Angle closure glaucoma, diplopia, optic neuritis, retinal 

detachment, rhegmatogenous retinal detachment  

Gastrointestinal disorders Abdominal pain, alcoholic pancreatitis, appendicitis, 

diverticulitis, esophagitis, gastric ulcer haemorrhage, gastritis, 

haemorrhoids, intestinal haemorrhage, irritable bowel 

syndrome, mechanical ileus, obstructive defaecation, 

pancreatitis, pancreatitis acute, parotitis, small intestinal 

obstruction, vomiting 

General disorders and 

administration site conditions 

Abdominal adhesions, asthenia, chest pain, edema peripheral, 

malaise, nasal septum deviation, non-cardiac chest pain, tooth 

impacted, vocal cord thickening 

Hepatobiliary disorders Cholecystitis, cholecystitis acute, cholelithiasis, common bile 

duct stone,  

Immune system disorders Anaphylactic reaction, anaphylactic shock, hypersensitivity 

Infections and infestations Acute pyelonephritis, bacterial pharyngitis, bacteriuria, 

clostridium difficile colitis, COVID-19 pneumonia, 

gastroenteritis, gastrointestinal infection, infected dermal cyst, 

influenza, kidney infection, nasopharyngitis, papilloma viral 

infection, parasitic gastroenteritis, pyelonephritis, pyrexia, sepsis, 

tonsillitis, urinary tract infection, viral gastroenteritis, viral 

infection 

Injury Accident, ankle fracture, brain contusion, cartilage injury, 

clavicle fracture, concussion, contusion, fall, foot fracture, hand 

fracture, humerus fracture, injury, ligament rupture, limb injury, 

lower limb fracture, meniscus injury, radius fracture, respiratory 

fume inhalation, rib fracture, road traffic accident, skin laceration, 

sternal fracture, tendon injury, thoracic vertebral fracture, 

traumatic orbital fracture, ulna fracture, wrist fracture 

Investigations Alanine aminotransferase increased, aspartate aminotransferase 

increased, hepatic enzyme increased, weight decreased  

Metabolism and nutrition 

disorders 
Decreased appetite, hypokalaemia, hyponatremia 

Musculoskeletal and connective 

tissue disorders 

Arthralgia, back pain, Behçet’s syndrome, costochondritis, flank 

pain, intervertebral disc protrusion, osteoarthritis, periarthritis, 

post-traumatic neck syndrome 

Neoplasms benign malignant and 

unspecified (incl cysts and 

polyps) 

Adenocarcinoma of the cervix, brain neoplasm, breast cancer, 

colon cancer, fibroma, gallbladder polyp, ovarian cyst, 

polycystic ovaries, rectal polyp, ruptured ovarian cyst, uterine 

leiomyoma, breast neoplasm, fibroadenoma of breast, 

malignant melanoma, neoplasm malignant, vulval cancer 

Nervous system disorders Cerebellar syndrome, cerebral venous thrombosis, cervical 

radiculopathy, hypoaesthesia, lumbar spinal stenosis, migraine, 

migraine aggravated, migraine with aura, nervous system 

disorders, neuropathy, seizure, speech disorder, transient 

ischemic attack 

Neurological Spinal pain 
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AEs in bold font were not found in the CTCAE Version 5.0, thus the best respective categories were chosen by 

clinical consensus. 

Poisoning and procedural 

complications 
Overdose, intentional overdose 

Pregnancy, puerperium and 

perinatal conditions 
Pregnancy 

Psychiatric disorders Confusional state, depression, disorientation, major depression, 

psychogenic seizure, suicidal ideation, suicide attempt 

Psychiatry Panic attack 

Renal and urinary disorders Bladder dysfunction, calculus urinary, nephrolithiasis, renal 

calculus, renal colic, urinary incontinence 

Reproductive system and breast 

disorders 

Cervical dysplasia, dysmenorrhoea, endometriosis, 

menorrhagia, menstrual disorder and vaginal haemorrhage, 

metrorrhagia, ovarian disorder, spontaneous abortion, 

threatened abortion 

Respiratory, thoracic and 

mediastinal 

Asthma, chronic obstructive pulmonary disease, chronic 

obstructive pulmonary disease (COPD) and apnoea related to 

COPD, dyspnoea, epistaxis, pneumonia, postsurgical 

laryngospasm with hypoxic brain injury 

Skin and subcutaneous tissue 

disorders 
Erythema nodosum 

Vascular disorders 
Hypertensive crisis, orthostatic hypotension, peripheral 

vascular disease, pulmonary embolism 
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Appendix 5: Further results for serious adverse events (SAEs) 

Table 19: Arm level data on any serious adverse events and treatment-related serious adverse 

events (%) 

Author, year Interventions 

P
a

rt
ic

ip
a

n
ts

 

Any SAEs 

T
re

a
tm

e
n

t-

re
la

te
d

 

S
A

E
s 

 

Death  

Ailani, 2021 [33] Atogepant 10 mg 221 0.9 0.5 0 

Ailani, 2021 [33] Atogepant 30 mg 228 0 0 0 

Ailani, 2021 [33] Atogepant 60 mg 231 0 0 0 

Ailani, 2021 [33] Placebo 222 0.9 0 0 

Ashina, 2020 [7] Eptinezumab 100 mg 223 1.79 0 0 

Ashina, 2020 [7] Eptinezumab 300 mg 224 1.34 0 0 

Ashina, 2020 [7] Placebo 222 2.8 0 0 

Dodick, 2014 [28] Galcanezumab 150 mg 107 0 - 0 

Dodick, 2014 [28] Placebo 110 0.91 
 

0 

Dodick, 2018 [12] Erenumab 70 mg 283 1.1 - 0 

Dodick, 2018 [12] Placebo 289 1.7 - 0 

Dodick, 2009 [1] Amitriptyline 100 mg 169 4.7 0.5 0 

Dodick, 2009 [1] Topiramate 100 mg 177 2.3 0 0 

Detke, 2018 [27] Galcanezumab 120 mg 273 0.18 - 0 

Detke, 2018 [27] Galcanezumab 240 mg 282 1.8 - 0 

Detke, 2018 [27] Placebo 558 0.7 - 0 

Dodick, 2010 [3] BTA 150 U 687 4.8 0.1 0 

Dodick, 2010 [3] Placebo 692 2.3 0 0 

Dodick, 2018 [21] Fremanezumab-M 289 1 0 0 

Dodick, 2018 [21] Fremanezumab-Q 291 1 0 0.3 

Dodick, 2018 [21] Placebo 293 2.4 0 0 

 

Dodick, 2019 [9] 

Eptinezumab 100 mg 122 3.3 0 0 

Dodick, 2019 [9] Eptinezumab 300 mg 121 5.8 0 0 

Dodick, 2019 [9] Placebo 121 0.8 0 0 

Goadsby, 2017 [13] Erenumab 140 mg 319 2.51 - 0 

Goadsby, 2017 [13] Erenumab 70 mg 314 2.5 - 0 

Goadsby, 2017 [13] Placebo 319 2.2 - 0 

Hong Sun, 2016 [16] Erenumab 21mg 105 1 0 0 

Hong Sun, 2016 [16] Erenumab 7 mg 108 0 0 0 

Hong Sun, 2016 [16] Erenumab 70 mg 106 0 0 0 

Hong Sun, 2016 [16] Placebo 153 1 0 
 

Lipton, 2020 [10] Eptinezumab 100 mg 356 0.84 - 0 

Lipton, 2020 [10] Eptinezumab 300 mg 350 1.1 - 0 

Lipton, 2020 [10] Placebo 366 0.81 - 0 

Rothrock, 2019 [6] BTA 150 U 220 2 0 0 

Rothrock, 2019 [6] Topiramate 100 mg 142 4 1 0 

Sakai, 2020 [30] Galcanezumab 120 mg 115 2.6 - 0 

Sakai, 2020 [30] Galcanezumab 240 mg 114 0.9 - 0 
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Sakai, 2020 [30] Placebo 230 0 0 0 

Sakai, 2021 [24] Fremanezumab-M 121 0 0 0 

Sakai, 2021 [24] Fremanezumab-Q 118 0 0 0 

Sakai, 2021 [24] Placebo 117 0 0 0 

Sakai, 2021 [23] Fremanezumab-M 188 1.6 0 0 

Sakai, 2021 [23] Fremanezumab-Q 190 0.5 0 0 

Sakai, 2021 [23] Placebo 191 0.5 0 0 

Silberstein, 2017 

[25] 

Fremanezumab-M 379 1.32 0 0 

Silberstein, 2017 

[25] 

Fremanezumab-Q 376 0.8 
 

0.26 

Silberstein, 2017 

[25] 

Placebo 375 1.6 - 0 

Stauffer, 2018 [32] Galcanezumab 120 mg 206 2.91 0 0 

Stauffer, 2018 [32] Galcanezumab 240 mg 220 0 0 0 

Stauffer, 2018 [32] Placebo 432 1.16 0 0 

Tepper, 2017 [17] Erenumab 140 mg 188 1 - 0 

Tepper, 2017 [17] Erenumab 70 mg 190 3 - 0 

Tepper, 2017 [17] Placebo 282 2 - - 

Reuter, 2018 [14] Erenumab 140 mg 119 1.68 0 0 

Reuter, 2018 [14] Placebo 124 0.8 0 0 

Reuter, 2021 [15] Erenumab 140 mg 388 2.58 0.3 0 

Reuter, 2021 [15] Topiramate 100 mg 388 4.9 0.5 0 

Vladimir, 2018 [31] Galcanezumab 120 mg 226 2.2 - 0 

Vladimir, 2018 [31] Galcanezumab 240 mg 228 3.1 - 0 

Vladimir, 2018 [31] Placebo 461 1.1 - 0 

Wang, 2021 [18] Erenumab 140 mg 224 0 0 0 

Wang, 2021 [18] Erenumab 70 mg 335 2.99 0.3 0 

Wang, 2021 [18] Placebo 335 1.94 0 0 

Elkind, 2006 (study 

1) [2] 

BTA 25 U 101 - 0 0 

Elkind, 2006 (study 

2) [2] 

BTA 25 U 173 - 0 0 

Elkind, 2006 (study 

3) [2] 

BTA 25 U 50 - 0 0 

Elkind, 2006 (study 

1) [2] 

BTA 50 U 106 - 0 0 

Elkind, 2006 (study 

2) [2] 

BTA 50 U 180 - 0 0 

Elkind, 2006 (study 

3) [2] 

BTA 50 U 51 - 0 0 

Elkind, 2006 (study 

1) [2] 

BTA 7 U 105 - 0 0 

Elkind, 2006 (study 

1) [2] 

Placebo 106 - 0 0 

Elkind, 2006 (study 

3) [2] 

Placebo 100 - 0 0 

Ferrari, 2019 [22] Fremanezumab-M 285 3.86 0 0 

Ferrari, 2019 [22] Fremanezumab-Q 276 3.62 0 0 

Ferrari, 2019 [22] Placebo 277 1 0 0 

Mulleners, 2020 [29] Galcanezumab 120 mg 232 1 - 0 
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Mulleners, 2020 [29] Placebo 230 1 - 0 

Ashina, 2022 [8] Eptinezumab 100 mg 299 1.67 0 0 

Ashina, 2022 [8] Eptinezumab 300 mg 294 2.38 0.68 
 

Ashina, 2022 [8] Placebo 298 1.34 0 0 

HO, 2022 [26] Galcanezumab 120 mg 261 0.76 - 0 

HO, 2022 [26] Placebo 259 1.54 - 0 

Winner, 2021 [11] Eptinezumab 100 mg 238 0 0 0 

Winner, 2021 [11] Placebo 242 0 0 0 

Croop, 2020 [35] Placebo 371 1 0.26 0 

Croop, 2020 [35] Rimegepant 75 mg 370 0.81 0 0 

Takeshima, 2021 

[19] 

Erenumab 70 mg 131 1.5 0 0 

Takeshima, 2021 

[19] 

Placebo 130 1.5 0 0 

Shengyuan Yu, 2022 

[20] 

Erenumab 70 mg 279 2.5 0.4 0 

Shengyuan Yu, 2022 

[20] 

Placebo 278 2.5 0 0 

Ashina, 2023 [34] Atogepant 60 mg 543 4.4  0.4 

Ashina, 2023 [34] Oral standard care 197 3.6  0 
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Table 20: Details for neoplasms benign malignant and unspecified of system organ class (SOC) (%) 
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Ashina, 2023 

[34] 

Oral Standard care 196 0.5                    0.5    

Hong Sun, 2016 

[16] 

Erenumab 70 mg 106 
                 

0 
      

Hong Sun, 2016 

[16] 

Erenumab 7 mg 108 
                 

0.1 
      

Hong Sun, 2016 

[16] 

Erenumab 21mg 105 
                 

0 
      

Dodick, 2009 

[1] 

Amitriptyline 100 mg 169 
  

0.6 
                   

0.6 
 

Dodick, 2010 

[3] 

BTA 150 U 687 0.4

4 

     
0.1

5 

 
0.3 

   
0.1

5 

0.1

5 

 
0.1

5 

      
0.1

5 

 

Rothrock, 2019 

[6] 

BTA 150 U 220 0.4

5 

                       

Dodick, 2019 

[9] 

Eptinezumab 100 

mg 

122 
        

0.8

2 

               

Ashina, 2020 

[7] 

Eptinezumab 300 

mg 

224 0.4

5 

 
0.4

5 

                     

Dodick, 2019 

[9] 

Eptinezumab 300 

mg 

121 
        

0.8

3 

     
0.8

3 

         

Tepper, 2017 

[17] 

Erenumab 70 mg 190 
                       

0.5

3 

Goadsby, 2017 

[13] 

Erenumab 70 mg 314 
                   

0.3

1 

    

Ferrari, 2019 Fremanezumab-Q 276 
     

0 
 

0.3

6 

0 
               

Detke, 2018 

[27] 

Galcanezumab 120 

mg 

273 
                    

0.3

6 
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Vladimir, 2018 

[31] 

Galcanezumab 120 

mg 

226 
         

0 
        

0.4

4 

  
0.4

4 

  

Croop, 2020 

[35] 

Rimegepant 75 mg 370 
             

0.2

7 

          

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
 

0.2

6 

                      

Rothrock, 2019 

[6] 

Topiramate 100 mg 142 0.7 
                       

Sakai, 2021 

[23]  

Placebo 191 0.5 
                       

Silberstein, 

2017 [25] 

Placebo 375 
        

0.2

6 

               

Dodick, 2010 

[3] 

Placebo 692 
                

0.2

8 

       

Ferrari, 2019 Placebo 277 0.3

6 

   
0.3

6 

0.3

6 

  
0.3

6 

               

Ashina, 2020 

[7] 

Placebo 222 0.4

5 

                       

Dodick, 2018 

[12] 

Placebo 289 
        

0.3 
               

Dodick, 2018 

[21] 

Placebo 293 
          

0.3

4 

             

Vladimir, 2018 

[31] 

Placebo 461 
         

0.2 
        

0 
  

0 
  

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 21: Details for nervous system disorders of system organ class (SOC) (%) 
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Hong Sun, 2016 

[16] 

Erenumab 70 mg 106 
               

0.1 
    

Dodick, 2009  [1] Amitriptyline 100 mg 169 
  

0.6 
                 

Dodick, 2010 [3] BTA 150 U 687 
               

0.5

9 

 
0.1

5 

  

Dodick, 2019 [9] Eptinezumab 100 mg 122 
                

0.8

2 

   

Ashina, 2022 [8] Eptinezumab 100 mg 299 
               

0 
  

0 0.3

3 

Ashina, 2022  [8] Eptinezumab 300 mg 294 
               

0 
  

0.3

4 

0 

Dodick, 2019 [9] Eptinezumab 300 mg 121 
              

0.8

3 

  
0.8

3 

  

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 
            

0.2

6 

  
0 

    

Reuter, 2018 

[14] 

Erenumab 140 mg 119 
               

0.8

4 

    

Dodick, 2018 

[12] 

Erenumab 70 mg 283 
               

0.4 
    

Goadsby, 2017 

[13] 

Erenumab 70 mg 314 
            

0 
  

0.3

1 

    

Dodick, 2018 

[21] 

Fremanezumab-M 289 
         

0.3

5 

          

Ferrari, 2019 [22] Fremanezumab-M 285 
    

0 
 

0.3

5 

0.3

5 

            

Ferrari, 2019 [22] Fremanezumab-Q 276 
    

0 0.3

5 

              

Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
        

0.4

4 

      
0 

    

Reuter, 2021 

[15] 

Topiramate 100 mg 388 0 
              

0.2

6 

    

Silberstein, 2017 

[25] 

Placebo 375 
               

0.2

6 

    

Dodick, 2010 [3] Placebo 692 
               

0.2

8 

    

Tepper, 2017 

[17] 

Placebo 282 
               

0.3

5 
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Ferrari, 2019 placebo 277 
    

0.3

6 

          
0.3

6 

    

Ashina, 2020 [7] Placebo 222 
               

0.4

5 

    

Dodick, 2018 

[12] 

Placebo 289 
               

0.3 
    

Dodick, 2018 

[21] 

Placebo 293 
 

0.3

4 

             
0.3

4 

    

Vladimir, 2018 

[31] 

Placebo 461 
        

0 
      

0.2 
    

Wang, 2021 [18] Placebo 335 
               

0.3 
    

Ashina, 2022 [8] Placebo 298 
               

0.3

4 

  
0 0 

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 22: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) – part 1 
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Rothrock, 2019 

[6] 

BTA 150 U 220 
     

0.45 
               

Ashina, 2022 

[8] 

Eptinezumab 100 mg 299 
             

0.33 
       

Tepper, 2017 

[17] 

Erenumab 140 mg 188 
      

0.53 
              

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 
                    

0.26 

Reuter, 2018 

[14] 

Erenumab 140 mg 119 
               

0.84 
     

Reuter, 2021 

[15] 

Erenumab 140 mg 388 
                  

0.26 0.26 
 

Silberstein, 

2017 [25] 

Fremanezumab-M 379 
        

0.26 
        

0.26 0.26 
  

Ferrari, 2019 

[22] 

Fremanezumab-M 285 0.35 
                    

Silberstein, 

2017 [25] 

Fremanezumab-Q 376 
       

0.26 
             

Ferrari, 2019 

[22] 

Fremanezumab-Q 276 
   

0.36 0.36 
                

Dodick, 2018 

[21] 

Fremanezumab-Q 291 
                   

0.34 
 

Sakai, 2020 

[30] 

Galcanezumab 120 

mg 

115 
                

0.9 
    

Stauffer, 2018 

[32] 

Galcanezumab 120 

mg 

206 
 

0.49 0.49 
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Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
                

0.44 
    

Dodick, 2009 

[1] 

Topiramate 100 mg 177 
           

0.5 
         

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
              

0.26 
      

Rothrock, 2019 

[6] 

Topiramate 100 mg 142 
     

0.7 
               

Silberstein, 

2017 [25] 

Placebo 375 
    

0.26 0.26 
               

Ferrari, 2019 

[22] 

Placebo 277 
         

0.36 
     

0.35 
     

Dodick, 2018 

[21] 

Placebo 293 
       

0.34 
          

0.34 
  

Goadsby, 2017 

[13] 

Placebo 319 
                  

0.26 
  

Vladimir, 2018 

[31] 

Placebo 461 
   

0.2 
                 

Mulleners, 

2020 [29] 

Placebo 230 
          

0.43 
          

Ashina, 2022 

[8] 

Placebo 298 
            

0.34 0 
       

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

  

Table 23: Details for injury, poisoning and procedural complications of system organ class (SOC) (%) - part 2 
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Rothrock, 2019 

[6] 

BTA 150 U 220 
           

0.45 
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Ashina, 2020 [7] Eptinezumab 100 mg 223 
     

0.45 0.45 
           

Ashina, 2020 [7] Eptinezumab 300 mg 224 
       

0.45 0.45 
         

Dodick, 2019 [9] Eptinezumab 300 mg 121 
          

0.83 0.83 
      

Reuter, 2021 

[15] 

Erenumab 140 mg 388 0.26 0.26 0.26 0.26 
       

0 
 

0.26 
    

Tepper, 2017 

[17] 

Erenumab 70 mg 190 
               

0.53 
  

Sakai, 2021 [23] Fremanezumab-M 188 
            

0.53 
     

Ferrari, 2019 Fremanezumab-M 285 
              

0.36 
   

Silberstein, 2017 

[25] 

Fremanezumab-Q 376 
         

0.26 
        

Ferrari, 2019 Fremanezumab-Q 276 
         

0.36 
    

0.35 
   

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
           

0.26 
      

Rothrock, 2019 

[6] 

Topiramate 100 mg 142 
           

0.7 
      

Dodick, 2014 

[28] 

Placebo 110 
     

0.91 
            

Dodick, 2018 

[21] 

Placebo 293 
         

0.34 
        

Goadsby, 2017 

[13] 

Placebo 319 
                 

0.26 

Vladimir, 2018 

[31] 

Placebo 461 
         

0.2 
    

0.2 0.2 
  

Croop, 2020 

[35] 

Placebo 371 
                

0.27 
 

Ashina, 2022 [8] Placebo 298 
         

0.34 
 

0.34 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 24: Details for respiratory, thoracic and mediastinal disorders of system organ class (SOC) (%) 
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Ailani, 2021 [33] Atogepant 10 mg 221 
    

0.45 
        

Dodick, 2010 [3] BTA 150 U 687 0.44 
         

0.15 0.15 
 

Rothrock, 2019 

[6] 

BTA 150 U 220 0.45 
 

0.45 
          

Dodick, 2019 [9] Eptinezumab 300 

mg 

121 
     

0.83 
       

Sakai, 2021 [23] Fremanezumab-M 188 
    

0.53 
        

Ferrari, 2019 

[22] 

Fremanezumab-M 285 
       

0.35 
     

Silberstein, 2017 

[25] 

Fremanezumab-Q 376 0.26 
  

0.26 0 
 

0 
      

Rothrock, 2019 

[6] 

Topiramate 100 mg 142 0.7 
 

0.7 
          

Silberstein, 2017 

[25] 

Placebo 375 0 
  

0 0.26 
 

0.26 
      

Dodick, 2010 [3] Placebo 692 0.28 
        

0.28 
   

Detke, 2018 [27] Placebo 558 
            

0.18 

Ailani, 2021 [33] Placebo 222 
 

0.45 
  

0 
        

Ashina, 2020 [7] Placebo 222 
   

0.45 
      

0.45 
  

Stauffer, 2018 

[32] 

Placebo 432 
        

0.23 
    

Croop, 2020 [35] Placebo 371 0.27 
            

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 25: Details for gastrointestinal disorders of system organ class (SOC) (%) 
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Dodick, 2009 

[1] 

Amitriptyline 100 

mg 

169 
    

0.6 
                

Dodick, 2010 

[3] 

BTA 150 U 687 
      

0.1

5 

0.1

5 

0.1

5 

            

Tepper, 2017 

[17] 

Erenumab 140 mg 188 
                

0.5

3 

    

Reuter, 2021 

[15] 

Erenumab 140 mg 388 0.2

6 

                  
0.2

6 

 

Sakai, 2021 

[23] 

Fremanezumab-M 188 
 

0.5

3 

                   

Ferrari, 2019 

[22] 

Fremanezumab-Q 276 
          

0.3

6 

0.3

6 

         

Dodick, 2018 

[21] 

Fremanezumab-Q 291 
 

0.3

4 

                   

Mulleners, 

2020 [29] 

Galcanezumab 120 

mg 

232 
  

0.4

3 

                  

Stauffer, 

2018 [32] 

Galcanezumab 120 

mg 

206 
     

0.5 
            

0.5 
  

Vladimir, 

2018 [31] 

Galcanezumab 120 

mg 

226 
                 

0.4

4 

   

Detke, 2018 

[27] 

Galcanezumab 240 

mg 

282 
         

0.3

5 

           

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
   

0.2

6 

             
0.2

6 

   

Detke, 2018 

[27] 

Placebo 558 
                 

0.1

8 

  
0.1

8 

Tepper, 2017 

[17] 

Placebo 282 
         

0.3

5 

  
0.3

5 

 
0.3

5 

 
0 
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Ailani, 2021 

[33] 

Placebo 222 
      

      
    

0.4

5 

       

HO, 2022 

[26] 

Placebo 259 
  

0.3

8 

                  

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 26: Details for renal and urinary disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Nephrolithiasi

s 

Urinary 

incontinence 

Kidney 

injury 

Calculus 

urinary 

Renal 

calculus 

Renal colic Bladder 

dysfunction 

Dodick, 2009 [1] Amitriptyline 100 mg 169 
    

0.6 
  

Dodick, 2010 [3] BTA 150 U 687 
   

0.15 
   

Silberstein, 2017 

[25] 

Fremanezumab-M 379 
   

0.26 
   

Ferrari, 2019 [22] Fremanezumab-M 285 0.7 
      

Ferrari, 2019 [22] Fremanezumab-Q 276 
     

0.35 
 

Vladimir, 2018 

[31] 

Galcanezumab 120 

mg 

226 
      

0.44 

Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
       

Detke, 2018 [27] Galcanezumab 240 

mg 

282 0.35 
    

0.35 
 

Rothrock, 2019 [6] Topiramate 100 mg 142 0.7 
      

Silberstein, 2017 

[25] 

Placebo 375 0.26 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 27: Details for infections and infestations of system organ class (SOC) (%) - part 1 
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Dodick, 2009 

[1] 

Amitriptyline 100 mg 169 
          

0.6 
   

Dodick, 2010 

[3] 

BTA 150 U 687 
       

0.5 
      

Dodick, 2019 

[9] 

Eptinezumab 300 mg 121 
        

0.83 0.83 
    

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 
     

0.26 0.26 0.26 
 

0.26 
    

Wang, 2021 

[18] 

Erenumab 70 mg 335 
          

0.3 
   

Mulleners, 

2020 [29] 

Galcanezumab 120 

mg 

232 
   

0.43 
          

HO, 2022 [26] Galcanezumab 120 

mg 

261 
          

0.38 
 

0.38 
 

Croop, 2020 

[35] 

Rimegepant 75 mg 370 
          

0.27 
   

Reuter, 2021 

[15] 

Topiramate 100 mg 388 0.26 
 

0.26 
   

0.26 
   

0.26 
   

Dodick, 2010 

[3] 

Placebo 692 
    

0.28 0.28 
    

0.28 0.28 
  

Ferrari, 2019 

[22] 

placebo 277 
             

0.35 

Reuter, 2018 

[14] 

Placebo 124 0.8 
             

Wang, 2021 

[18] 

Placebo 335 
 

0.3 
        

0.3 
   

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



 Croop, 2020 

[35] 

Placebo 371 
      

0.27 
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Table 28: Details for infections and infestations of system organ class (SOC) (%) - part 2 
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Ashina, 2022 

[8] 

Eptinezumab 100 mg 299 
             

0.33 
  

Ashina, 2022 

[8] 

Eptinezumab 300 mg 294 
             

0.68 
  

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 
     

0.26 
          

Reuter, 2021 

[15] 

Erenumab 140 mg 388 
       

0.26 
        

Tepper,2017  

[17] 

Erenumab 70 mg 190 
        

0.53 
       

Dodick, 2018 

[12] 

Erenumab 70 mg 283 
              

0.4 
 

Goadsby, 2017 

[13] 

Erenumab 70 mg 314 
            

0.31 
   

Wang, 2021 

[18] 

Erenumab 70 mg 335 
    

0.3 
           

Dodick, 2018 

[21] 

Fremanezumab-M 289 
        

0.35 
       

Sakai, 2021 

[23] 

Fremanezumab-Q 190 
      

0.5 
         

Ferrari, 2019 

[22] 

Fremanezumab-Q 276 
 

0.35 
              

Vladimir, 2018 

[31] 

Galcanezumab 120 

mg 

226 
               

0.44 

Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
      

0.44 
    

0.44 
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Reuter, 2021 

[15] 

Topiramate 100 mg 388 
      

0.26 
 

0.26 0.26 0.26 
     

Tepper, 2017   

[17] 

Placebo 282 
              

0.35 
 

Ferrari, 2019 

[22] 

Placebo 277 0.35 
 

0.35 
             

Ashina, 2020 

[7] 

Placebo 222 
   

0.45 
            

Wang, 2021 

[18] 

Placebo 335 
   

0.3 
            

Croop, 2020 

[35] 

Placebo 371 
        

0.27 
       

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

Table 29: Details for cardiac disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Atrial 

fibrillatio

n 

Acute 

coronary 

syndrome 

Tachycardi

a 

Atrial 

fibrillation 

Palpitation

s 

Pericarditis Syncope Acute 

myocardial 

infarction 

Dodick, 2010 

[3] 

BTA 150 U 687 
 

0.15 0.15 
  

0.15 
 

0.15 

Rothrock, 2019 

[6] 

BTA 150 U 220 
  

0.45 
   

0.45 
 

Ferrari, 2019 

[22] 

Fremanezumab-M 285 
   

0.35 
    

Ferrari, 2019 

[22] 

Fremanezumab-Q 276 0.36 
       

Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
       

0.44 

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
      

0.26 
 

Detke, 2018 

[27] 

Placebo 558 
       

0.18 

Ferrari, 2019 

[22] 

Placebo 277 
    

0.36 
   

Ashina, 2020 

[7] 

Placebo 222 
      

0.45 
 

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 30: Details for congenital, familial and genetic disorders and reproductive system and breast disorders of system organ class (SOC) (%) 
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Dodick, 2009 

[1] 

Amitriptyline 100 mg 169 
          

0.6 
 

Dodick, 2010 

[3] 

BTA 150 U 687 
     

0.15 
      

Lipton, 2020 

[10] 

Eptinezumab 300 

mg 

350 
    

0.38 
       

Reuter, 2021 

[15] 

Erenumab 140 mg 388 
         

0.26 
 

0.26 

Dodick, 2018 

[21] 

Fremanezumab-M 289 
          

0.35 
 

Ferrari, 2019 

[22] 

Fremanezumab-M 285 
  

0.35 
    

0.35 
    

Ferrari, 2019 

[22] 

Fremanezumab-Q 276 
         

0.35 0.35 
 

Dodick, 2009 

[1] 

Topiramate 100 mg 177 
   

0.5 
    

0.5 
 

0.5 
 

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
       

0.26 
    

Dodick, 2010 

[3] 

Placebo 692 
       

0.28 
    

Lipton, 2020 

[10] 

Placebo 366 
  

0.27 
         

Ferrari, 2019 

[22] 

Placebo 277 0.36 0.36 
          

Ashina, 2020 

[7] 

Placebo 222 
      

0.45 
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Dodick, 2018 

[21] 

Placebo 293 
     

0.34 
      

Goadsby, 2017 

[13] 

Placebo 319 
       

0.26 
    

Wang, 2021 

[18] 

Placebo 335 
     

0.5 
      

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 31: Details for hepatobiliary disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Cholelithiasis Hepatic Cholestatic Cerebral venous 

thrombosis  

Common bile 

duct  

stone 

Cholecystitis acute 

Dodick, 2009 [1] Amitriptyline 100 mg 169 0.6 
    

Dodick, 2019 [9] Eptinezumab 100 mg 122 0.5 
    

Ashina, 2020 [7] Eptinezumab 100 mg 223 0.45 
    

Ashina, 2022 [8] Eptinezumab 100 mg 299 0.33 
    

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 0.63 
 

0.26 
  

Ferrari, 2019 [22] Fremanezumab-Q 276 0.36 
   

0.36 

Vladimir, 2018 [31] Galcanezumab 240 mg 228 0.44 
    

Reuter, 2021 [15] Topiramate 100 mg 388 0.26 
    

Dodick, 2010 [3] Placebo 692 0.28 
    

Tepper, 2017 [17] Placebo 282 0.35 
    

Dodick, 2018 [12] Placebo 289 
    

0.3 

Stauffer, 2018 [32] Placebo 432 0.5 
    

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 32: Details for psychiatric disorders of system organ class (SOC) (%) 
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Ashina, 2023 

[34] 

Atogepant 60 mg 543     0.9 0.4        

Ashina, 2023 

[34] 

Oral standard care 196     0.5         

Dodick, 2010 [3] BTA 150 U 687 
 

0.3 0.15 0.15 6.8  
       

Dodick, 2019 [9] Eptinezumab 100 mg 122 
     

 
  

0.82 
 

0.82 
  

Ashina, 2020 [7] Eptinezumab 100 mg 223 
    

0.45  
   

0.45 
 

0.45 
 

Ashina, 2022 [8] Eptinezumab 300 mg 294 
     

 
      

0.34 

Reuter, 2021 

[15] 

Erenumab 140 mg 388 0.26 
    

 
       

Silberstein, 2017 

[25] 

Fremanezumab-M 379 
    

0.26  
       

Vladimir, 2018 

[31] 

Galcanezumab 240 

mg 

228 
     

 
 

0.44 
     

Croop, 2020 [35] Rimegepant 75 mg 370 
     

 
     

0.27 
 

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
 

0.26 
   

 
       

Vladimir, 2018 

[31] 

Placebo 461 
     

 
     

0.2 
 

Ashina, 2022 [8] Placebo 298 
    

0.34  
       

Fremanezumab-M, Fremanezumab monthly 
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Table 33: Details for musculoskeletal and connective tissue disorders of system organ class (SOC) (%) 
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Dodick, 2010 [3] BTA 150 U 687 
      

0.15 
      

Ashina, 2022 [8] Eptinezumab 300 mg 294 
        

0.34 
    

Tepper, 2017 [17] Erenumab 140 mg 188 
        

0.52 
    

Reuter, 2021 [15] Erenumab 140 mg 388 
        

0.26 
    

Tepper, 2017 [17] Erenumab 70 mg 190 0.53 
       

0 
    

Dodick, 2018 [12] Erenumab 70 mg 283 
        

0.4 
    

Goadsby, 2017 

[13] 

Erenumab 70 mg 314 
     

0.31 0.31 
      

Silberstein, 2017 

[25] 

Fremanezumab-M 379 
      

0.26 
      

Ferrari, 2019 [22] Fremanezumab-Q 276 
      

0.35 
      

Stauffer, 2018 [32] Galcanezumab 120 mg 206 
 

0.46 
           

Reuter, 2021 [15] Topiramate 100 mg 388 
          

0.26 
  

Dodick, 2010 [3] Placebo 692 
        

0.28 
    

Tepper, 2017 [17] Placebo 282 
        

0.35 
    

Ashina, 2020 [7] Placebo 222 
        

0.45 
    

Dodick, 2018 [12] Placebo 289 
            

0.3 

Goadsby, 2017 

[13] 

Placebo 319 
         

0.26 
 

0.26 
 

Stauffer, 2018 [32] Placebo 432 
  

0.23 
          

Mulleners, 2020 

[29] 

Placebo 230 
       

0.43 
     

Ashina, 2022 [8] Placebo 298 
    

0.34 
        

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 
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Table 34: Details for investigations of system organ class (SOC) (%) 

Author, year Interventions Participants Weight 

decreased  

International 

normalised 

ratio 

abnormal 

Blood 

pressure 

increased 

Hepatic 

enzyme 

increased 

Aspartate 

aminotransferase 

increased 

Alanine 

aminotransferase 

increased  

Ferrari, 2019 [22] Fremanezumab-Q 276 
 

0.35 
    

Reuter, 2021 [15] Topiramate 100 mg 388 0.26 
     

Fremanezumab-Q, Fremanezumab quarterly 

 

Table 35: Details for metabolism and nutrition disorders of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Hypokalaemi

a 

Hypoglycaemia Dehydratio

n 

Hyponatremi

a  

Decreased 

appetite 

Erythema 

nodosum 

Dodick, 2010 

[3] 

BTA 150 U 687 0.15 
     

Detke, 2018 Galcanezumab 240 

mg 

282 0.35 
     

Reuter, 2021 

[15] 

Topiramate 100 mg 388 
    

0.26 
 

Rothrock, 2019 

[6] 

Topiramate 100 mg 142 
  

0.7 
   

Dodick, 2018 

[12] 

Placebo 289 
   

0.3 
  

Dodick, 2018 

[21] 

Placebo 293 
 

0.34 
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Table 36: Details for vascular disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Hypertensive 

crisis 

Peripheral 

arterial 

occlusive 

disease 

Deep vein 

thrombosis 

Peripheral 

vascular 

disease 

Pulmonary 

embolism 

Orthostatic 

hypotension 

Dodick, 2010 [3] BTA 150 U 687 0.15 
     

Silberstein, 2017 

[25] 

Fremanezumab-M 379 0.26 
     

Detke, 2018 [27] Galcanezumab 240 

mg 

282 
    

0.35 
 

Rothrock, 2019 [6] Topiramate 100 mg 142 
 

0.7 0.7 
   

Stauffer, 2018 [32] Placebo 432 
  

0.23 
   

Fremanezumab-M, Fremanezumab monthly; Fremanezumab-Q, Fremanezumab quarterly 

 

Table 37: Details for general disorders and administration site conditions of system organ class (SOC) (%) 

Author, year Interventions Participant

s 

Non-cardiac 

chest pain 

Malais

e 

Nasal septum 

deviation 

Tooth 

impacted 

Chest 

pain 

Abdominal 

adhesions 

Asthenia Edema 

peripheral 

Dodick, 2010 [3] BTA 150 U 687 0.15 
       

Tepper, 2017 

[17] 

Erenumab 140 mg 188 0 
    

0.53 
  

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 0.31 
       

Tepper, 2017 

[17] 

Erenumab 70 mg 190 0.53 
       

Goadsby, 2017 

[13] 

Erenumab 70 mg 314 0.26 
       

Wang, 2021 [18] Erenumab 70 mg 335 
      

0.3 
 

Sakai, 2020 [30] Galcanezumab 120 

mg 

115 
   

0.9 
    

Sakai, 2020 [30] Galcanezumab 240 

mg 

114 
  

0.9 
     

Silberstein, 2017 

[25] 

Placebo 375 
       

0.26 
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Goadsby, 2017 

[13] 

Placebo 319 0.26 
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Table 38: Details for eye disorders of system organ class (SOC) (%) 

Author, year Interventions Participants Diplopia Retinal tear  Rhegmatogenous 

retinal detachment 

Angle closure 

glaucoma 

Retinal 

detachment  

Optic 

neuritis 

Ailani, 2021 [33] Atogepant 10 mg 221 
     

0.45 

Ashina, 2022 [8] Eptinezumab 100 mg 299 
    

0.33 
 

Ferrari, 2019 [22] Fremanezumab-M 285 
 

0.35 
    

Reuter, 2021 [15] Topiramate 100 mg 388 
  

0.26 0.26 0.26 
 

Silberstein, 2017 

[25] 

Placebo 375 0.26 
     

Fremanezumab-M, Fremanezumab monthly 

 

Table 39: Details for ear and labyrinth disorders, immune system disorders, and blood and lymphatic system disorders of system organ class (SOC) (%) 
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 Ear and labyrinth disorders Immune system disorders Blood and lymphatic 

system disorders 

Vestibular 

neuronitis 

Sudden 

hearing 

loss 

Vertigo Hypersensitivit

y 

Anaphylactic 

reaction 

Anaphylacti

c shock 

Thrombocytopenia 

Hong Sun, 2016 

[16]   

Erenumab 70 mg 106 
  

0.1 
    

Ashina, 2020 [7] Eptinezumab 300 mg 224 
  

0.45 
    

Ashina, 2022 [8] Eptinezumab 300 mg 294 
    

0.68 
  

Goadsby, 2017 

[13] 

Erenumab 140 mg 319 0.26 
      

Ferrari, 2019 [22] Fremanezumab-M 285 
    

0.35 
  

Sakai, 2020 [30] Galcanezumab 120 mg 115 
 

0.9 
     

Reuter, 2021 [15] Topiramate 100 mg 388 
     

0.26 
 

Silberstein, 2017 

[25] 

Placebo 375 
   

0.26 
   

Dodick, 2010 [3] Placebo 692 
      

0.28 

Dodick, 2018  [21] Placebo 289 
   

0.3 
   

Dodick, 2018 [21] Placebo 293 
   

0.3 
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Goadsby, 2017 

[13] 

Placebo 319 
   

0.26 
   

Fremanezumab-M, Fremanezumab monthly
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Table 40: Any serious adverse events reported from 32 trials 

Treatments Doses Frequency Total participants (n) 

Participants with any 

SAEs* (%) 

Atogepant [33] 30 mg Once daily 228 0 

Erenumab [16] 21 mg Monthly 105 0 

Galcanezumab [28] 150 mg Every two weeks 107 0 

Rimegepant [35] 75 mg Once daily 370 3 (0.81) 

Atogepant [33] 10 mg Once daily 221 2 (0.9) 

Erenumab [16] 7 mg Monthly 108 1 (0.93) 

Fremanezumab [21-25] Quarterly, 625 mg Single dose on day 0 1251 15 (1.2) 

Eptinezumab [7-11] 100 mg Single dose on day 0 1238 16 (1.29) 

Galcanezumab [27, 30-32] 240 mg Monthly 844 12 (1.42) 

Placebo [3, 7-14, 17-33, 35, 36] - Matched with active treatments 7979 120 (1.5) 

Galcanezumab [26, 27, 29-32] 120 mg Monthly 1313 20 (1.52) 

Fremanezumab [21-25] Monthly, 225 mg Monthly 1262 22 (1.74) 

Erenumab [13-15, 17, 18] 140 mg Monthly 1238 22 (1.78) 

Eptinezumab [7-10] 300 mg Single dose on day 0 989 21 (2.12) 

Erenumab [12, 13, 17-20] 70 mg Monthly 1555 39 (2.5) 

Atogepant [33, 34] 60 mg Once daily 774 30 (3.87)  

BTA [3, 6] 150 U Every 12 weeks 907 37 (4.08) 

Topiramate [1, 6, 15] 100 mg Twice daily 707 29 (4.1) 

Amitriptyline [1] 25 to 100 mg Twice daily  169 8 (4.73) 

*Treatments are listed in order of increasing SAEs percentage.  
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Table 41: Classification of SAEs by SOC 

System Organ Class (SOC) Serious Adverse Events (SAEs) 

Cardiac disorders Acute myocardial infarction, atrial fibrillation, syncope 

Ear and labyrinth disorders Labyrinthitis, sudden hearing loss, vertigo, vestibular neuronitis 

Eye disorders Angle closure glaucoma, diplopia, optic neuritis, retinal 

detachment, rhegmatogenous retinal detachment  

Gastrointestinal disorders Abdominal pain, alcoholic pancreatitis, appendicitis, 

diverticulitis, esophagitis, gastric ulcer haemorrhage, gastritis, 

haemorrhoids, intestinal haemorrhage, irritable bowel 

syndrome, mechanical ileus, obstructive defaecation, 

pancreatitis, pancreatitis acute, parotitis, small intestinal 

obstruction, vomiting 

General disorders and 

administration site conditions 

Abdominal adhesions, asthenia, chest pain, edema peripheral, 

malaise, nasal septum deviation, non-cardiac chest pain, tooth 

impacted, vocal cord thickening 

Hepatobiliary disorders Cholecystitis, cholecystitis acute, cholelithiasis, common bile 

duct stone,  

Immune system disorders Anaphylactic reaction, anaphylactic shock, hypersensitivity 

Infections and infestations Acute pyelonephritis, bacterial pharyngitis, bacteriuria, 

clostridium difficile colitis, COVID-19 pneumonia, 

gastroenteritis, gastrointestinal infection, infected dermal cyst, 

influenza, kidney infection, nasopharyngitis, papilloma viral 

infection, parasitic gastroenteritis, pyelonephritis, pyrexia, sepsis, 

tonsillitis, urinary tract infection, viral gastroenteritis, viral 

infection 

Injury Accident, ankle fracture, brain contusion, cartilage injury, 

clavicle fracture, concussion, contusion, fall, foot fracture, hand 

fracture, humerus fracture, injury, ligament rupture, limb injury, 

lower limb fracture, meniscus injury, radius fracture, respiratory 

fume inhalation, rib fracture, road traffic accident, skin laceration, 

sternal fracture, tendon injury, thoracic vertebral fracture, 

traumatic orbital fracture, ulna fracture, wrist fracture 

Investigations Alanine aminotransferase increased, aspartate aminotransferase 

increased, hepatic enzyme increased, weight decreased  

Metabolism and nutrition 

disorders 
Decreased appetite, hypokalaemia, hyponatremia 

Musculoskeletal and connective 

tissue disorders 

Arthralgia, back pain, Behçet’s syndrome, costochondritis, flank 

pain, intervertebral disc protrusion, osteoarthritis, periarthritis, 

post-traumatic neck syndrome 

Neoplasms benign malignant and 

unspecified (incl cysts and 

polyps) 

Adenocarcinoma of the cervix, brain neoplasm, breast cancer, 

colon cancer, fibroma, gallbladder polyp, ovarian cyst, 

polycystic ovaries, rectal polyp, ruptured ovarian cyst, uterine 

leiomyoma, breast neoplasm, fibroadenoma of breast, 

malignant melanoma, neoplasm malignant, vulval cancer 

Nervous system disorders Cerebellar syndrome, cerebral venous thrombosis, cervical 

radiculopathy, hypoaesthesia, lumbar spinal stenosis, migraine, 

migraine aggravated, migraine with aura, nervous system 

disorders, neuropathy, seizure, speech disorder, transient 

ischemic attack 
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SAEs in bold font were not found in the CTCAE Version 5.0, and thus were categorised by our clinical team.  

 

 

  

Neurological Spinal pain 

Poisoning and procedural 

complications 
Overdose, intentional overdose 

Pregnancy, puerperium and 

perinatal conditions 
Pregnancy 

Psychiatric disorders Confusional state, depression, disorientation, major depression, 

psychogenic seizure, suicidal ideation, suicide attempt 

Psychiatry Panic attack 

Renal and urinary disorders Bladder dysfunction, calculus urinary, nephrolithiasis, renal 

calculus, renal colic, urinary incontinence 

Reproductive system and breast 

disorders 

Cervical dysplasia, dysmenorrhoea, endometriosis, 

menorrhagia, menstrual disorder and vaginal haemorrhage, 

metrorrhagia, ovarian disorder, spontaneous abortion, 

threatened abortion 

Respiratory, thoracic and 

mediastinal 

Asthma, chronic obstructive pulmonary disease, chronic 

obstructive pulmonary disease (COPD) and apnoea related to 

COPD, dyspnoea, epistaxis, pneumonia, postsurgical 

laryngospasm with hypoxic brain injury 

Skin and subcutaneous tissue 

disorders 
Erythema nodosum 

Vascular disorders 
Hypertensive crisis, orthostatic hypotension, peripheral 

vascular disease, pulmonary embolism 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



References 

1. Dodick, D.W., et al., Topiramate versus amitriptyline in migraine prevention: a 26-week, 

multicenter, randomized, double-blind, double-dummy, parallel-group noninferiority trial in 

adult migraineurs. Clinical therapeutics, 2009. 31(3): p. 542-559. 

2. Elkind, A.H., et al., A series of three sequential, randomized, controlled studies of repeated 

treatments with botulinum toxin type A for migraine prophylaxis. The Journal of Pain, 2006. 

7(10): p. 688-696. 

3. Dodick, D.W., et al., OnabotulinumtoxinA for treatment of chronic migraine: Pooled results 

from the double‐blind, randomized, placebo‐controlled phases of the PREEMPT clinical 
program. Headache: The Journal of Head and Face Pain, 2010. 50(6): p. 921-936. 

4. Aurora, S., et al., OnabotulinumtoxinA for treatment of chronic migraine: results from the 

double-blind, randomized, placebo-controlled phase of the PREEMPT 1 trial. Cephalalgia, 

2010. 30(7): p. 793-803. 

5. Diener, H., et al., OnabotulinumtoxinA for treatment of chronic migraine: results from the 

double-blind, randomized, placebo-controlled phase of the PREEMPT 2 trial. Cephalalgia, 

2010. 30(7): p. 804-814. 

6. Rothrock, J.F., et al., FORWARD study: evaluating the comparative effectiveness of 

onabotulinumtoxinA and topiramate for headache prevention in adults with chronic 

migraine. Headache: The Journal of Head and Face Pain, 2019. 59(10): p. 1700-1713. 

7. Ashina, M., et al., Eptinezumab in episodic migraine: a randomized, double-blind, placebo-

controlled study (PROMISE-1). Cephalalgia, 2020. 40(3): p. 241-254. 

8. Ashina, M., et al., Safety and efficacy of eptinezumab for migraine prevention in patients 

with two-to-four previous preventive treatment failures (DELIVER): a multi-arm, randomised, 

double-blind, placebo-controlled, phase 3b trial. Lancet Neurology, 2022. 21(7): p. 597-607. 

9. Dodick, D.W., et al., Eptinezumab for prevention of chronic migraine: a randomized phase 2b 

clinical trial. Cephalalgia, 2019. 39(9): p. 1075-1085. 

10. Lipton, R.B., et al., Efficacy and safety of eptinezumab in patients with chronic migraine: 

PROMISE-2. Neurology, 2020. 94(13): p. e1365-e1377. 

11. Winner, P.K., et al., Effects of intravenous eptinezumab vs placebo on headache pain and 

most bothersome symptom when initiated during a migraine attack: a randomized clinical 

trial. Jama, 2021. 325(23): p. 2348-2356. 

12. Dodick, D.W., et al., ARISE: a phase 3 randomized trial of erenumab for episodic migraine. 

Cephalalgia, 2018. 38(6): p. 1026-1037. 

13. Goadsby, P.J., et al., A controlled trial of erenumab for episodic migraine. New England 

Journal of Medicine, 2017. 377(22): p. 2123-2132. 

14. Reuter, U., et al., Efficacy and tolerability of erenumab in patients with episodic migraine in 

whom two-to-four previous preventive treatments were unsuccessful: a randomised, double-

blind, placebo-controlled, phase 3b study. The Lancet, 2018. 392(10161): p. 2280-2287. 

15. Reuter, U., et al., Erenumab versus topiramate for the prevention of migraine–a randomised, 

double-blind, active-controlled phase 4 trial. Cephalalgia, 2022. 42(2): p. 108-118. 

16. Sun, H., et al., Safety and efficacy of AMG 334 for prevention of episodic migraine: a 

randomised, double-blind, placebo-controlled, phase 2 trial. The Lancet Neurology, 2016. 

15(4): p. 382-390. 

17. Tepper, S., et al., Safety and efficacy of erenumab for preventive treatment of chronic 

migraine: a randomised, double-blind, placebo-controlled phase 2 trial. The Lancet 

Neurology, 2017. 16(6): p. 425-434. 

18. Wang, S.-J., et al., Randomised, controlled trial of erenumab for the prevention of episodic 

migraine in patients from Asia, the Middle East, and Latin America: The EMPOwER study. 

Cephalalgia, 2021. 41(13): p. 1285-1297. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S



19. Takeshima, T., et al., Erenumab treatment for migraine prevention in Japanese patients: 

Efficacy and safety results from a Phase 3, randomized, double‐blind, placebo‐controlled 
study. Headache: The Journal of Head and Face Pain, 2021. 61(6): p. 927-935. 

20. Yu, S., et al., A phase 3, randomised, placebo-controlled study of erenumab for the 

prevention of chronic migraine in patients from Asia: the DRAGON study. The Journal of 

Headache and Pain, 2022. 23(1): p. 146. 

21. Dodick, D.W., et al., Effect of fremanezumab compared with placebo for prevention of 

episodic migraine: a randomized clinical trial. Jama, 2018. 319(19): p. 1999-2008. 

22. Ferrari, M.D., et al., Fremanezumab versus placebo for migraine prevention in patients with 

documented failure to up to four migraine preventive medication classes (FOCUS): a 

randomised, double-blind, placebo-controlled, phase 3b trial. The Lancet, 2019. 394(10203): 

p. 1030-1040. 

23. Sakai, F., et al., Efficacy and safety of fremanezumab for chronic migraine prevention: 

Multicenter, randomized, double‐blind, placebo‐controlled, parallel‐group trial in Japanese 
and Korean patients. Headache: The Journal of Head and Face Pain, 2021. 61(7): p. 1092-

1101. 

24. Sakai, F., et al., Efficacy and safety of fremanezumab for episodic migraine prevention: 

Multicenter, randomized, double‐blind, placebo‐controlled, parallel‐group trial in Japanese 
and Korean patients. Headache: The Journal of Head and Face Pain, 2021. 61(7): p. 1102-

1111. 

25. Silberstein, S.D., et al., Fremanezumab for the preventive treatment of chronic migraine. 

New England Journal of Medicine, 2017. 377(22): p. 2113-2122. 

26. Hu, B., et al., Galcanezumab in episodic migraine: the phase 3, randomized, double-blind, 

placebo-controlled PERSIST study. The Journal of Headache and Pain, 2022. 23(1): p. 1-11. 

27. Detke, H.C., et al., Galcanezumab in chronic migraine: the randomized, double-blind, 

placebo-controlled REGAIN study. Neurology, 2018. 91(24): p. e2211-e2221. 

28. Dodick, D.W., et al., Safety and efficacy of LY2951742, a monoclonal antibody to calcitonin 

gene-related peptide, for the prevention of migraine: a phase 2, randomised, double-blind, 

placebo-controlled study. The Lancet Neurology, 2014. 13(9): p. 885-892. 

29. Mulleners, W.M., et al., Safety and efficacy of galcanezumab in patients for whom previous 

migraine preventive medication from two to four categories had failed (CONQUER): a 

multicentre, randomised, double-blind, placebo-controlled, phase 3b trial. The Lancet 

Neurology, 2020. 19(10): p. 814-825. 

30. Sakai, F., A. Ozeki, and V. Skljarevski, Efficacy and safety of galcanezumab for prevention of 

migraine headache in Japanese patients with episodic migraine: a phase 2 randomized 

controlled clinical trial. Cephalalgia Reports, 2020. 3: p. 2515816320932573. 

31. Skljarevski, V., et al., Efficacy and safety of galcanezumab for the prevention of episodic 

migraine: results of the EVOLVE-2 phase 3 randomized controlled clinical trial. Cephalalgia, 

2018. 38(8): p. 1442-1454. 

32. Stauffer, V.L., et al., Evaluation of galcanezumab for the prevention of episodic migraine: the 

EVOLVE-1 randomized clinical trial. JAMA neurology, 2018. 75(9): p. 1080-1088. 

33. Ailani, J., et al., Atogepant for the preventive treatment of migraine. New England Journal of 

Medicine, 2021. 385(8): p. 695-706. 

34. Ashina, M., et al., Once‐daily oral atogepant for the long‐term preventive treatment of 
migraine: Findings from a multicenter, randomized, open‐label, phase 3 trial. Headache: The 

Journal of Head and Face Pain, 2023. 63(1): p. 79-88. 

35. Croop, R., et al., Oral rimegepant for preventive treatment of migraine: a phase 2/3, 

randomised, double-blind, placebo-controlled trial. The Lancet, 2021. 397(10268): p. 51-60. 

36. Hou, M., et al., The effect and safety of monoclonal antibodies to calcitonin gene-related 

peptide and its receptor on migraine: a systematic review and meta-analysis. The journal of 

headache and pain, 2017. 18(1): p. 1-12. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Neurol Open

 doi: 10.1136/bmjno-2023-000616:e000616. 6 2024;BMJ Neurol Open, et al. Naghdi S


	Adverse and serious adverse events incidence of pharmacological interventions for managing chronic and episodic migraine in adults: a systematic review
	Abstract
	Background
	Methods
	Search strategy
	Eligibility and study selection
	Data extraction and synthesis
	Quality assessment

	Results
	Study selection
	Study characteristics
	Adverse events
	Serious adverse events
	Risk of bias assessment

	Discussion
	Overview and key findings
	Generalisibilty and other studies
	Strengths and limitations

	Conclusion
	References

	/content/bmjno/supplemental/10.1136/bmjno-2023-000616/DC1/1/bmjno-2023-000616supp001_data_supplement.pdf
	Appendix 1-5
	Appendix 1: Literature searches

	Overview
	MEDLINE search strategy: original searches, September 2021
	MEDLINE search strategy: additional searches for riboflavin, magnesium and coenzyme Q10, February 2022
	MEDLINE search strategy: pragmatic search for recent systematic reviews, to check reference lists/included studies, February 2022
	MEDLINE search strategy: update searches, November 2022 & June 2023
	Appendix 2: The list of excluded studies
	Appendix 3: More details on baseline characteristics of the included studies
	Appendix 4: Further results for adverse events (AEs)
	Appendix 5: Further results for serious adverse events (SAEs)


	/content/bmjno/supplemental/10.1136/bmjno-2023-000616/DC1/2/bmjno-2023-000616supp002_data_supplement.pdf
	Supplementary materials
	Supplementary Table 1-3
	Supplementary Table 1: Characteristics of included trials
	Supplementary Table 2: Adverse Events classified by System Organ Class (SOC) (%)
	Supplementary Table 3: SAEs classified by System Organ Class (SOC) (%)

	Appendix 1-5
	Appendix 1: Literature searches

	Overview
	MEDLINE search strategy: original searches, September 2021
	MEDLINE search strategy: additional searches for riboflavin, magnesium and coenzyme Q10, February 2022
	MEDLINE search strategy: pragmatic search for recent systematic reviews, to check reference lists/included studies, February 2022
	MEDLINE search strategy: update searches, November 2022 & June 2023
	Appendix 2: The list of excluded studies
	Appendix 3: More details on baseline characteristics of the included studies
	Appendix 4: Further results for adverse events (AEs)
	Appendix 5: Further results for serious adverse events (SAEs)




