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Abstract
Background: Over the last six decades (earliest included publication from 1959), clini-
cal trials of migraine preventive treatments have led to the regulatory approval of 
many medications and devices. Despite similar clinical goals, the outcomes and end-
points used in these trials are broad and not well standardized.
Objective: To describe results from a systematic literature review focused on out-
comes and endpoints used in preventive migraine clinical trials.
Method: A systematic literature review, following a pre- specified (unregistered) pro-
tocol developed to adhere to recommendations of the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses, was conducted to characterize the endpoints 
and outcomes used in preventive migraine clinical trials. Predetermined terms were 
searched in PubMed on October 28, 2019. Data related to trial design, subject char-
acteristics, outcomes, and endpoints reported in each publication were extracted. 
Descriptive summaries of these features were tabulated for the recent subset of pub-
lications, published during or after 1988, that were randomized, blinded, and focused 
on pharmacological or device therapies for the preventive treatment of migraine.
Results: The initial literature search identified 1506 publications, of which 757 publi-
cations were eligible for data extraction. Of specific clinical interest were the recent 
subset of 268 articles (268/757, 35.4%) fulfilling the targeted criteria. Results showed 
that the outcomes used to define endpoints varied substantially across publications. 
For example, in the recent subset of publications, 68.7% (184/268) of the publications 
examined ≥1 migraine- specific outcome, 39.6% (106/268) examined ≥1 headache- 
specific outcome, 50.7% (136/268) examined ≥1 acute/rescue medication use out-
come, 40.3% (108/268) examined ≥1 headache- related patient- reported outcome 
measure (PROM), and 22.0% (59/268) examined ≥1 non- headache- specific PROM. 
Furthermore, the definition of the endpoints used (e.g., change from baseline, fixed 
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INTRODUC TION

Migraine is a prevalent neurologic disease that has been linked to a 
broad range of negative outcomes including disability and impair-
ment, reduced health- related quality of life, high direct and indirect 
costs, a range of comorbidities, and adverse family, professional, 
and social consequences.1– 7 In 2016, it was estimated that the total 
costs of migraine in the United States alone was $36 billion.7 Given 
the clear health and financial burden of migraine on patients, their 
families, and society as a whole, there have been substantial efforts 
to develop effective and tolerable migraine therapies for more than 
half a century.8

Organizations and agencies such as the International Headache 
Society (IHS), the American Headache Society (AHS), the US Food 
and Drug Administration (FDA), the European Medicines Agency 
(EMA), and the US National Institute for Neurologic Diseases 
(NINDS) Common Data Elements have provided guidance to help 
improve the quality of migraine clinical trials and to inform clinical 
practice.9– 14 Published clinical trial guidelines address several im-
portant topics including patient selection, trial design, outcomes, 
endpoints, evaluation of results, and statistical analyses. Although 
each of these topics is critical to advancing the area of migraine ther-
apeutics, the current work focuses specifically on characterizing the 
endpoints and corresponding outcomes used in preventive migraine 
clinical trials. The term outcome usually refers to the construct or 
variable being measured (e.g., number of migraine days) while the 
endpoint is a parameter analyzed in the trial (e.g., change in migraine 
days per 4 weeks from the 4 week baseline run- in phase to 9-  to 12- 
week post- treatment).

Our systematic review of the literature on preventive migraine 
clinical trials in adults (18+ years old) integrates information re-
garding the clinical endpoints and outcomes used to evaluate 
preventive migraine treatment efficacy and other outcomes. This 
work is the first step of a broader, federally funded project aimed 

at formulating a recommended set of outcomes and endpoints for 
preventive and acute treatment trials in migraine. We have used 
the range of outcomes and endpoints identified by this system-
atic review to inform qualitative work with patients on the bur-
den of migraine, the benefits they seek from treatment, and the 
strengths and limitations of available therapies. As we move for-
ward with our project, this systematic review will support future 
development of endpoints and outcome measures for preventive 
migraine clinical trials.

METHODS

A systematic literature review, consistent with the Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
(PRISMA) guidelines (followed a pre- specified, but unregistered pro-
tocol), was conducted to evaluate the range of outcome measures 
and endpoints used in clinical trials of migraine preventive treat-
ments.15 Briefly, PRISMA provides a checklist related to consensus 
recommendations for the development and execution of high- quality 
systematic literature reviews that includes pre- specification of eligi-
bility criteria for located publications, the database to be used for 
the search as well as draft search terms, the standardized process 
used to review located publications including record tracking/data 
management systems to be used, the data planned to be extracted 
from each publication meeting inclusion criteria, and the plan for 
summarizing the extracted information.

Search strategy

PubMed (https://pubmed.ncbi.nlm.nih.gov/) was used as the pri-
mary database queried to identify initial articles for review. PubMed 
filters were used to limit results to human clinical trials and to articles 

timepoint comparisons, categorization of “responders” to treatment based on wide 
variety of “responder definitions”) also differed across publications.
Conclusion: Publications from clinical trials of preventive migraine pharmacologic and 
device treatments differed in terms of study design, endpoint definitions, and how 
endpoints and outcomes were measured. Although there were common outcomes 
and endpoints used across publications, no clear “standardized” set of endpoints and 
outcomes emerged. The inconsistencies in endpoints and outcomes within this litera-
ture suggest that the development of a uniform set of outcomes and endpoints could 
improve the clinical meaningfulness of clinical trial results, facilitate cross- trial com-
parisons and better inform patient care. This standard set of outcomes and endpoints 
should be statistically robust and informed by the priorities of various stakeholders, 
most importantly, the needs and preferences of people living with migraine.

K E Y W O R D S
clinical outcome assessment, clinical trial design, endpoints, outcomes, patient reported 
outcome measures, preventive migraine

https://pubmed.ncbi.nlm.nih.gov/
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published in English. No period restrictions were imposed on the re-
sults and the search was conducted on October 28, 2019.

The PubMed search term used to identify the initial articles was 
as follows:

(((((((preventive) OR prophylaxis) OR prophylactic) AND mi-
graine [Mesh]) AND Clinical Trial[ptyp]) AND Humans[Mesh]) AND 
English[lang]).

The title and abstract of each publication returned from the 
search were screened by two methodologists (CH and JM), using the 
Covidence online systematic review tool (https://www.covid ence.
org/), for relevance to the stated goals. The inclusion and exclusion 
criteria are provided in Table 1.

Once the initial list of screen- pass publications was compiled, a 
review of the reference section in each publication was undertaken 
to locate any potentially relevant publications. Newly located arti-
cles (n = 251 non- duplicate additional articles) were added to the 
“initial” list and titles and abstracts were submitted to the screening 
review (as detailed above) for inclusion/exclusion in the final version 
of the initial list.

Study selection

With the candidate reference list finalized, a brief review of each 
full publication was undertaken by two of four methodologists (DB, 
CH, JM, and LS) to confirm the relevance of the article to the cur-
rent goals. With an agreed- upon positive assessment from the brief 
review, the publication was included in the final references list. 
All agreed upon negative reviews resulted in the exclusion of the 
publication from this list. Disagreements on the status of an article 
were reviewed by a doctoral- level study team member (DB), blind to 

previous votes, and a discussion among the reviewers determined 
the final status of an article regarding inclusion/exclusion in the final 
list of publications slated for extraction.

Data extraction

For the final list of publications, pre- identified salient key features of 
each preventive migraine clinical trial were extracted. This included 
extracting all available information related to year of publication, 
journal name, ClinicalTrials.gov identifier(s), trial name, phase of trial 
(I– IV),16 general description of the trial design, sample size, patient 
descriptives (age, gender/sex, race, ethnicity), salient migraine char-
acteristics (migraine with or without aura only, menstrual migraine 
or menstrually related migraine only, episodic vs. chronic migraine, 
etc.), and type of treatment investigated (pharmacologic, neurostim-
ulation, behavioral, complimentary and integrative treatments, etc.). 
Older terms for migraine were reclassified to current terminology 
per the expert guidance of RL and DB: classic migraine to migraine 
with aura, common migraine to migraine without aura, and trans-
formed migraine to chronic migraine. Additionally, data extraction 
from the articles included the concepts (i.e., the domain being meas-
ured such as disability or pain) examined, the endpoints used, and 
any specific PROMs used. Endpoint designations such as primary, 
secondary, and tertiary were not captured because they were not 
consistently reported.

Data related to the descriptive trial information were extracted 
by trained research assistants (AP, LO, SH, JW, and TN). A second re-
search assistant independently extracted the same data for approx-
imately 5% of candidate publications and rater/extractor agreement 
kappas were calculated. Data related to the concepts, outcomes, and 

TA B L E  1  Inclusion and exclusion criteria used in publication screening process

Study characteristics Inclusion Exclusion

Patient population Interventional, adult preventive migraine trial Trials using only pediatric patients (<18 years old) (mixed 
adult and pediatric trials were included)

All migraine types, including subtypes (e.g., 
menstrual migraine; medication overuse if 
sample is specified as migraine patients) were 
included

Trials with ONLY healthy volunteers given a preventive 
intervention (mixed healthy/migraine samples were 
included)

Interventions Interventions can be pharmacological (e.g., pills, 
injections), devices, physical (acupuncture, 
massage, exercise, etc.), dietary, or other novel 
treatments intended to prevent or lessen the 
frequency of migraine attacks/days

Acute migraine trials were excluded (mixed trials with 
preventive and acute outcomes included)

Comparators Any

Outcomes Any

Study design/publication 
characteristics

Open- label studies and Phase 4 trials Observational studies, surveys (not Post- Marketing Phase 
4), epidemiological studies, etc.

Pilot studies with migraine patients Letters to the editor (including those describing trials), 
abstracts/papers from conference proceedings, case 
reports/studies

Language English Non- English

https://www.covidence.org/
https://www.covidence.org/
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endpoints examined were extracted by one of four doctoral- level 
methodologists (DB, CH, JM, and AP) into a standardized, structured 
Microsoft Excel worksheet.

Quality assessment of included studies

Given the purpose of this systematic review, an assessment of study 
quality was not applicable.

Analyses

Tables were planned to present information from the articles in a 
digestible fashion, including summary tables focused on the study 
design characteristics, demographics for the samples used in preven-
tive migraine trials, and outcomes (migraine/headache days, attacks, 
hours, patient- reported outcomes measures [PROMs]) and endpoints 
(change from baseline, fixed timepoint comparisons, responder defini-
tions) used.

Outcomes were classified within five broad categories:

1. Migraine- Focused Outcomes— Days, Attacks, Total Hours, Index 
(various combinations of attack duration and pain intensity/
severity), Pain/Intensity/Severity, and Duration (per attack)

2. Headache- Focused Outcomes— Days, Attacks, Total Hours, Index 
(various combinations of attack duration and pain intensity/sever-
ity), Pain/Intensity/Severity, and Duration (per attack)

3. Acute/Rescue Medication Outcomes— Days of use, Doses/Uses 
of medication

4. Headache/Migraine- related PROMs— such as the Migraine 
Disability Assessment Test (MIDAS),17 the 6- item Headache 
Impact Test short form (HIT- 6),18 Migraine- specific Quality of Life 
(MSQ)19,20 and other measures of migraine- specific quality of life, 
cognitive constructs, disability and impairment due to migraine 
and/or headache. Disability/Impairment is a general category (not 
a single item/scale) that consists of a range of disability, impact, 
and impairment outcomes. These measures are placed in the 
Headache/Migraine- related PROMs category for this review.

5. Non- headache- specific PROMs— includes such measures as the 
Short Form Health Survey (SF- 36),21 various depression and anxi-
ety measures, patient global impression of change (PGIC), patient 
global impression of severity (PGIS), and treatment efficacy/sat-
isfaction/preference items. The measurement of patient global 
impression, treatment efficacy, satisfaction, and preference varied 
across manuscripts (e.g., different response scales, varied verbal 
labels) but were grouped into general categories for tabled results.

These five broad categories were developed by the first author 
(JM) after reviewing an initial set of five publications and studying 
the types of information commonly reported and the level of detail 
available. Review of these broad categories was undertaken by two 
expert migraine researchers (RL and DB) independently to evaluate 

their face validity and make suggestions for modification. The out-
comes listed in categories 1, 2, and 3 above are exhaustive of the 
outcomes included in those categories.

In addition, each endpoint can be classified into one of three 
broad categories, based on how the outcome variable was used to 
classify the endpoint:

1. Change from baseline
2. Fixed timepoint
3. Responder definitions (≥50% reduction, ≥75% reduction, 100% 

reduction, Other definitions)

Kappa statistics were calculated to measure inter- rater reliability 
for data extraction. Descriptive statistics were calculated for the cate-
gorical (N, %) and continuous (mean, standard deviation [SD], minimum 
[Min], 25th percentile [Q1], median, 75th percentile [Q3], maximum 
[Max]) variables of interest. Analyses were conducted in SAS 9.4.

Given the substantive goals of the current study, a recent randomized 
and blinded subset of publications was selected from the broader article 
list to better understand endpoints in outcomes used in more modern 
trials. This subset of articles consisted of articles published in 1988 or later 
(following the International Classification of Headache Disorders (ICHD)- 1 
publication)22 that used randomized and blinded designs and focused on 
pharmacological treatments or medical devices, excluding behavioral, life-
style, and complimentary and integrative medicine studies. We refer to 
this subset as the “recent randomized and blinded” publications.

RESULTS

Study selection and extraction

Of the 1506 publications found through the initial search and ref-
erence section reviews, 757 publications were included for data 
extraction (Figure 1). The online supplemental materials provide a 
complete list of all publications located from the PubMed search and 
their ultimate status regarding inclusion/exclusion in the final selec-
tion of articles. Based on the 757 publications, inter- rater agreement 
kappas for the descriptive variables extracted (age, sex, study design 
characteristics, etc.) had an average kappa estimate of 0.87, which 
was well above the recommended lower bound of 0.6.23

Primary publication set study characteristics

Table 2 shows the study characteristics for the full set of 757 publi-
cations. Over half of the publications were placebo/sham controlled 
(441/757, 58.3%), almost two- thirds were blinded and randomized 
(476/757, 62.9%), and about two- thirds used one of the iterations 
of the ICHD criteria for migraine (497/757, 65.7%). Most publica-
tions examined ≥1 efficacy outcome (747/757, 98.7%) or a safety 
outcome (631/757, 83.4%). Nearly three- quarters of publications in-
vestigated pharmacological/medication treatments (555/757, 73.3%), 
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11.0% (83/757) examined complementary and alternative treatments 
(acupuncture, herbal remedies, osteopathic manipulation, etc.), 4.0% 
(30/757) examined medical devices (e.g., neurostimulation devices, 
dental devices), and 2.8% (21/757) examined behavioral interventions.

Recent randomized and blinded subset

Given the clinical utility of describing endpoints and outcomes used in 
more current preventive migraine clinical trials, a subset of 268 stud-
ies was selected from the broader publication list (268/757, 35.4% 
of articles). Most of the publications in this recent randomized and 
blinded subset used an ICHD criteria for migraine (226/268, 84.3%). 
All subsequent results are reported for this subset of studies. Results 

from the full sample of publications are available in the supplemental 
online materials.

Sample characteristics

Pooling over the available demographic information from the recent 
randomized and blinded publication subset, the median total sample 
size was 92.5 (25th percentile: 52; 75th percentile: 355) (268/268, 
100% of reported sample size). Of publications that reported age, 
sex/gender, race, and/or ethnicity descriptive statistics, the average 
age was found to be 39.4 (SD = 4.1) (239/268, 89.2% of studies re-
ported age), with 82.2% of patients identifying as female (253/268, 
94.4% of studies reported gender), and 86.9% of patients reported 

F I G U R E  1  PRISMA diagram of article flow through the systematic literature review of preventive migraine trials 

1506 publications imported for screening 
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as White/Caucasian (86/268, 32.1% reported race). Almost 76% 
(203/268, 75.7%) of the publications examined migraine (unspeci-
fied/multiple types) and 17.2% (46/268) of publications examined 
chronic/transformed migraine exclusively.

Outcomes and endpoints

Within the recent randomized and blinded subset of 268 stud-
ies, over two- thirds of the publications examined ≥1 migraine- 
specific outcomes (184/268, 68.7%), 39.6% (106/268) examined ≥1 
headache- specific outcomes, 50.7% (136/268) examined ≥1 acute/
rescue medication use outcomes (acute and/or rescue medication 
use was not reliably differentiated in publications and are amalga-
mated here as well), 40.3% (108/268) examined ≥1 headache- related 
PROMs, and 22% (59/268) examined ≥1 non- headache- specific 
PROMs (Table 3). There were various combinations of outcomes 
used across publications (Table 4). The most common strategy used 
only migraine- focused outcomes (47/268, 17.5%), although the 

publication could include multiple migraine- related outcomes (e.g., 
attack frequency, days with migraine headache, pain intensity, du-
ration of pain). The next most common combination was migraine- 
focused outcomes paired with ≥1 acute/rescue medication use 
outcomes (40/268, 14.9%), followed by migraine- focused outcomes 
with acute/rescue medication outcomes and ≥1 PROMs (37/268, 
13.8%).

Migraine- focused outcomes and endpoints

Of the 184 publications evaluating ≥1 migraine- focused outcomes, 
69.0% (127/184) examined migraine attacks, 51.1% (94/184) evalu-
ated migraine days, and 48.4% (89/184) evaluated migraine pain (left 
side of Table 5). Migraine pain was most often assessed as “pain se-
verity” or “pain intensity” on a variety of metrics, including a visual 
analog scale (VAS) of varied lengths or through ordinal categories— 
often with 4 response categories, but sometimes with as few as 3 or 
as many as 11 response options. An “index” was used in 9.2% (17/184) 
of the publications, but within this grouping the actual factors in-
cluded in the calculation of the index value varied among publica-
tions. Often, publications used index = pain intensity*frequency, but 
other index definitions were used (e.g., some incorporated duration). 
With respect to timing of endpoints, the majority of the publications 
(160/184, 87.0%) evaluated change from baseline and a somewhat 
limited number of publications (55/184, 29.9%) examined between- 
group differences within a pre- specified, fixed time interval.

About 55% of publications (102/184, 55.4%) using migraine- 
focused outcomes examined differences between groups created by 
≥1 within- person meaningful change threshold values (also known 
as responder definitions) applied to the target variable (e.g., ≥50% 
reduction in monthly migraine days, ≥75% reduction in migraine at-
tacks). Of the 102 publications that used responder definitions, the 
vast majority examined 50% thresholds (96/102, 94.1%).

Headache- focused outcomes and endpoints

Table 5 shows that 74.5% (79/106) of the 106 publications that 
utilized ≥1 headache- focused outcomes examined headache days, 
28.3% (30/106) examined headache attacks, and 38.7% (41/106) 
evaluated headache pain. Almost 90% of the 106 publications 

TA B L E  3  Outcomes assessed across recent randomized and 
blinded subset of publications (n = 268 publications)

Outcome type Percent N

Migraine- focused outcome 68.7 184

Headache- focused outcome 39.6 106

Acute/rescue medication use 50.7 136

Migraine- related PROMs 40.3 108

Non- headache- specific PROMs 22.0 59

Note: The denominator for all percentages is 268.

TA B L E  2  General publication characteristics (n = 757 
publications)

Study characteristic Percent N

Study purpose(s)

Efficacy assessed 98.7 747

Safety assessed 83.4 631

Pharmacokinetic study 1.2 9

Study/design features

Study 1988 or later 77.1 584

Randomized 74.2 562

Blinded 65.8 498

Randomized and blinded 62.9 476

ICHD migraine criteria used 65.7 497

Placebo/Sham controlled 58.3 441

Crossover design 19.0 144

Open- label study 22.5 170

Intervention studied

Pharmacological/medication 73.3 555

Complimentary and integrative 
(acupuncture, osteopathic 
manipulation, herbal 
treatment, etc.)

11.0 83

Other/multiple categories 5.0 38

Medical device (electrical 
stimulation, dental plate)

4.0 30

Biobehavioral/psychological 
(e.g., biofeedback, cognitive 
behavioral therapy)

2.8 21

Lifestyle (e.g., diet or exercise) 2.2 17

Surgical e.g., (patent foramen 
ovale closure, other)

1.7 13

Note: The denominator for all percentages is 757.
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examined change from baseline in ≥1 headache- focused outcomes 
(93/106, 87.7%) while 28.3% (30/106) examined group differences 
at fixed times. Just under 41% (43/106, 40.6%) compared treat-
ments by the proportion of patients achieving a set responder defi-
nition. Of the 43 publications that used responder definitions, the 
vast majority (39/43, 90.7%) examined the 50% threshold.

Acute/rescue medication use

Within the recent randomized and blinded subset, 136 publications 
(136/268, 50.7%) assessed the use of acute or rescue medication 
as outcomes. About one- third (49/136, 36.0%) of these acute/res-
cue medication use publications examined days of acute medication 
use and two- thirds (91/136, 66.9%) examined number of doses used 
(4/136, 2.9% of articles examined both number of days and doses). 
With respect to the timing of acute/rescue medication use end-
points, 82.4% (112/136) of the 136 publications examined change 
from baseline and 25.7% (35/136) compared treatment groups at 
fixed timepoints. Very few publications systematically examined re-
sponder definitions for acute/rescue medication use in preventive 
trials (8/136, 5.9%). For example, it was uncommon for publications 
to evaluate endpoints such as the proportion of subjects showing a 
≥50% reduction in rescue medication doses from baseline.

Headache- related PROMs

Of the 108 publications within the recent randomized and blinded 
subset that used headache- related PROMs (108/268, 40.3%), the 
MIDAS (53/108, 49.1%), MSQ (34/108, 31.5%), and the HIT- 6 
(33/108, 30.6%) were the most frequently encountered measures 

used as outcomes (Table 6). More than 90% of the 108 publica-
tions that included ≥1 headache- related PROMs examined change 
from baseline (99/108, 91.7%) and 23.1% (25/108) utilized a fixed 
time comparison, typically comparing groups cross- sectionally 
at several different timepoints, including the end of the blinded 
trial phase. Few publications examined headache- related PROMs 
in conjunction with one or more responder definitions (13/108, 
12.0%). There were other headache- related PROMs used less fre-
quently in studies (under five publications) that are not displayed in 
Table 6. Readers can see the full list of “named” headache- related 
PROMs encountered in all 757 publications in the online supple-
mental materials.

Non- headache- specific PROMs

Of the 59 publications in the recent randomized and blinded 268 
publication subset that used ≥1 non- headache- specific PROM 
(59/268, 22%), a Patient Global Impression of Change item (PGIC; 
15/59, 25.4%), the SF- 36 (14/59, 23.7%), Beck Depression Inventory 
(BDI; 10/59, 16.9%), and a treatment satisfaction item (8/59, 13.6%) 
were the most frequently used general outcomes (Table 7). However, 
the PGIC and treatment satisfaction/efficacy items were varied with 
respect to wording (if given), as well as the number of response op-
tions, and the verbal labels applied to those response options.

There was a range of other outcomes used in migraine trials 
occurring less frequently (fewer than five publications). In addi-
tion to established measures of psychiatric comorbidities (such as 
the Hospital Anxiety and Depression Scale (HADS)24 or the Patient 
Health Questionnaire (PHQ- 9)25), there were items or scales unique 
to specific authors or author- groups. For the interested reader, a 
breakdown of all “named” non- headache- specific PROMs seen in 

TA B L E  4  Combinations assessed across the recent randomized and blinded subset of publications (n = 268 publications)

Migraine- focused outcomes
Headache- focused 
outcomes

Acute/rescue 
medication use

PROMs (both headache- related and 
non- headache- specific) Percent N

Yes No No No 17.5 47

Yes No Yes No 14.9 40

Yes No Yes Yes 13.8 37

No Yes No Yes 8.2 22

Yes Yes Yes Yes 8.2 22

Yes No No Yes 7.5 20

No Yes No No 6.7 18

No Yes Yes No 4.9 13

No Yes Yes Yes 4.9 13

Yes Yes Yes No 3.4 9

No No No No 3.0 8

No No No Yes 3.0 8

Yes Yes No Yes 1.9 5

Other 2.2 6

Note: The denominator for all percentages is 268.
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the examined publications (for the full N = 757 publication sample) is 
provided in the online supplemental materials.

Almost three- quarters of the 59 publications that used ≥1 non- 
migraine/headache- specific PROM examined change from baseline 
(42/59, 71.2%) while 49.2% (29/59) examined differences between 
groups at fixed timepoints. Only 3.4% (2/59) of the examined 59 
publications using a non- headache- specific PROM investigated 
groups created by applying a responder definition to the PROM 
scores (Table 7).

DISCUSSION

This systematic review of the preventive migraine clinical trial lit-
erature showed that publications differed substantially with regard 
to selection of outcomes and endpoint definitions. While the initial 
extraction process produced 757 articles, given the clinical and re-
search goals, a subset of 268 studies that were published in 1988 
or later and adhered to certain design characteristics (e.g., blinded, 
randomized) were of primary focus. Findings demonstrated that al-
though some outcomes (e.g., migraine attacks, migraine headache 
days, rescue/acute medication use) and endpoints (e.g., change from 
baseline, responder definitions) appeared fairly regularly, there was 
not a clear “standardized” set of endpoints and outcomes being used 
despite the recommendations from organizations and agencies such 
as the AHS, IHS, FDA, NINDS, and EMA.9– 14

With regard to general outcomes used in the 268 article subset, 
68.7% of the publications examined ≥1 migraine- specific outcome, 
39.6% examined ≥1 headache- specific outcome, 50.7% examined 
≥1 acute/rescue medication use outcome, 40.3% examined ≥1 
headache- related PROM, and 22.0% examined ≥1 non- headache- 
specific PROM. In general, across the outcomes, endpoints were fre-
quently defined as change from baseline and, for headache- related 
outcomes, ≥50% responder definitions were often used.

TA B L E  5  Migraine- focused and headache- focused outcomes, 
endpoints, and responder definitions in the recent randomized and 
blinded subset of publications (n = 268)

Migraine- 
focused 
(n = 184)

Headache- 
focused 
(n = 106)

Percent N Percent N

Outcomes

Attacks 69.0 127 28.3 30

Days 51.1 94 74.5 79

Pain intensity 48.4 89 38.7 41

Duration (e.g., average 
length of attack)

32.6 60 15.1 16

Hours (e.g., total headache 
hours per 4 weeks)

10.9 20 17.9 19

Index 9.2 17 18.9 20

Endpoint timing

Change from baseline 87.0 160 87.7 93

Fixed timepoint 29.9 55 28.3 30

Responder definition 55.4 102 40.6 43

Responder definitions

>50% reduction 94.1 96 90.7 39

>75% reduction 18.6 19 7.0 3

100% reduction 17.6 18 7.0 3

Other responder definition 10.8 11 18.6 8

Note: Index definitions varied across publications. In general, indexes 
were defined as a combination of combination of Frequency (days, 
attacks, or hours), Pain/Intensity/Severity, or Duration (per attack). For 
example, index = pain intensity*frequency was a commonly used index 
approach. The denominators for Migraine- Focused and Headache- 
Focused percentages under Outcomes and Endpoint timing are 184 and 
106. The denominators for Migraine- Focused and Headache- Focused 
percentages under Responder definitions are 102 and 43. Columns 
N’s can exceed the total number of Migraine- Focused or Headache- 
Focused articles due to publications evaluating multiple outcomes.

TA B L E  6  Headache- related PROMs and endpoints (n = 108 
publications)

Percent N

Headache- related PROMs Used

MIDAS 49.1 53

MSQ (all versions) 31.5 34

HIT- 6 30.6 33

Disability/impairment 22.2 24

Endpoint definitions for PROMs

Change from baseline 91.7 99

Fixed timepoint 23.1 25

Responder definition 12.0 13

Note: Only PROMs seen in five or more publications are displayed. The 
denominator for all percentages is 108.
Abbreviations: HIT- 6, 6- item Headache Impact Test short form; MIDAS, 
Migraine Disability Assessment; MSQ, Migraine- specific Quality of Life 
Questionnaire.

TA B L E  7  Non- headache- specific PROMs seen in five or more 
publications and endpoints (n = 59 publications)

Percent N

Non- headache- specific PROMs used

PGIC (item) 25.4 15

SF- 36 23.7 14

BDI 16.9 10

Treatment satisfaction (item) 13.6 8

Treatment efficacy (item) 10.2 6

Endpoint definition

Change from baseline 71.2 42

Fixed timepoint 49.2 29

Responder definition 3.4 2

Note: Only PROMs seen in five or more publications are displayed. The 
denominator for all percentages is 59.
Abbreviations: BDI, Beck Depression Inventory; PGIC, patient global 
impression of change; SF- 36, Short Form Health Questionnaire (36 
items).
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There were substantial differences among publications in the 
PROMs that were used. For instance, of the 108 publications within 
the noted subset that used headache- related PROMs, the MIDAS 
(49.1%), MSQ (31.5%), and the HIT- 6 (30.6%) were most often se-
lected. However, a variety of other PROMs were also used less 
consistently and captured areas such as disability/impairment, self- 
efficacy, and other measures of quality of life. The broad area of 
non- headache- specific PROMs (e.g., SF- 36, PGIC, treatment effi-
cacy) was even more variable.

The current work is not without limitations. Given the article selec-
tion criteria, there is a possibility of publication bias for positive clinical 
studies and selective reporting of supportive results. It is likely that 
we also did not identify every preventive migraine trial publication; 
however, our sample of 757 fully reviewed and extracted publications 
is likely large enough to be representative of the field. Additionally, 
the terms “publication” or “article” are used throughout because in 
some cases, ≥2 publications came from a single clinical study, which 
leaves within- study dependencies unaccounted for when tabulating 
frequencies of outcomes and endpoints. In addition, there are many 
limitations posed by the scientific literature itself. This a large body of 
work encompassing several decades, over which many things changed 
including criteria, definitions, and terminology of headache types and 
criteria for the conduct of research and research customs. As a result, 
there were elements that were not able to be consistently assessed 
such as endpoint designations (e.g., primary, secondary, and tertiary). 
Clinical trial identifiers, registry information, and study names (which 
would facilitate easier grouping of manuscripts form the same parent 
study) of clinical trials were not systematically reported or collected.

CONCLUSION

This systematic review demonstrated that there were substantial 
cross- publication differences in the outcomes and endpoints used 
in preventive migraine trials. While there were common elements 
across trials, for example, assessing change from baseline in mi-
graine days or headache days, there was tremendous variability in 
other areas, including the selection and application of PROMs. In 
addition, endpoints were calculated in three broad ways: change 
from baseline, fixed timepoint assessments, and responder defini-
tions. Empirical work is required to determine if these approaches or 
other approaches optimize power and sensitivity to change. Novel 
approaches could include analysis of trajectories of change,26 time 
to event analysis, or regression adjustment for baseline differences. 
Qualitative work is required to identify aspects of the migraine ex-
perience central to patients. This could include assessing cognitive 
effects, patient designated most bothersome symptoms or other 
migraine features (neck pain, osmophobia). Taken together, a stand-
ardization process that is designed to integrate the voices of patients 
with rigorous methodological techniques could improve evaluations 
of preventive migraine treatments, capture outcomes most mean-
ingful to patients, facilitate cross- trial comparisons, and better in-
form clinical decision- making.
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