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Background
Migraine is a common, recurrent headache disorder that affects approximately 18% of women and
6% of men in the United States (US).1 Migraine can be classified into episodic migraine or chronic
migraine based on the frequency of headaches per month. Episodic migraine is characterized by 14
or fewer headache days per month, whereas chronic migraine is characterized by 15 or more
headache days per month for at least three months.2 In the US, approximately 90% of patients with
migraine are classified as having episodic migraine and 10% as having chronic migraine.1,3
Migraine is the eighth highest specific cause of years lived with disability in the US.4 When a patient
experiences a migraine attack, they may feel moderate-to-severe pain and other symptoms (e.g.,
nausea, vomiting, or sensitivity to light or to sound), have a reduced ability to function, or require
bed rest.1 Between migraine attacks, pain and other symptoms may remain, and patients'
neurological function may not return to normal (pre-headache).5 Hence, the duration of
impairment may be longer than the migraine attack itself, which can lead to ongoing disability.6,7
Migraine also may affect school, employment, choice of leisure activities and foods, and
interpersonal relationships.8-10 In addition, patients with migraine may feel stigmatized and that
migraine pain is not taken seriously, which disrupts quality of life and ability to work.11
Despite its high prevalence and impairment, migraine is often not recognized or effectively
treated.3,12 Patients typically try multiple therapies, including non-pharmacologic therapies (e.g.,
exercise, changes in diet, relaxation techniques, cognitive behavioral therapy6) and pharmacological
therapies. Migraine therapies can be broadly categorized into those used for treatment once
symptoms have started (“acute” or “abortive” treatments) and those used to decrease the
frequency or severity of migraines (“preventive” or “prophylactic” treatments). Although there are
no strict guidelines on who should receive preventive therapy, those who have four or more
migraines per month or who have headaches lasting more than 12 hours are typically treated.
Effective preventive pharmacological therapies include some antidepressants (amitriptyline,
venlafaxine), anti-seizure medications (divalproex sodium, sodium valproate, topiramate), and betablockers (e.g., propranolol, metoprolol).13 Patients with chronic migraine may also use
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onabotulinum toxin A (Botox®, Allergan plc) injections for prevention; however, the treatment is
not currently approved in the US for patients with episodic migraine. Patients on preventive
therapy frequently discontinue or switch treatments due to lack of efficacy or tolerability.6
Adequate therapeutic trials of preventive therapies generally require three to four months of
treatment. Without adequate treatment, patients with episodic migraine are more likely to
progress to chronic migraine.
The calcitonin gene-related peptide (CGRP) pathway is important in pain modulation, and new
agents affecting that pathway are being developed and studied. Erenumab (Amgen, Inc. and
Novartis AG), a human monoclonal antibody that binds to the CGRP receptor, has been assessed as
a preventive therapy in both episodic and chronic migraine patients.14-16 Fremanezumab (Teva
Pharmaceuticals) and galcanezumab (Eli Lilly and Company), two human monoclonal antibodies
that target the CGRP ligand, have also been studied in migraine patients.17-20 The FDA is currently
evaluating erenumab with a decision expected in May 2018;21 fremanezumab in the first half of
2018;22 and galcanezumab in the third quarter of 2018.23 The potential use of CGRP inhibitors has
generated great interest from clinicians, patients, and their families. Nevertheless, uncertainties
remain regarding the effectiveness of CGRP inhibitors compared with existing preventive therapies
and with each other, and how well the potential cost of CGRP inhibitors will align with potential
patient benefits. Therefore, stakeholders will benefit from a comprehensive review of the clinical
evidence and potential economic impact.

Stakeholder Input
This draft scoping document was developed with input from a group of stakeholders comprising
patients and their families, clinicians, researchers, representatives from pain and migraine
foundations, and manufacturers of the agents of focus in this review. This document incorporates
feedback gathered during preliminary calls with stakeholders and open input submissions from the
public. A final scoping document will be posted following a three-week public comment period.
From the open input period, we heard extensively from migraine patients about how living with
migraine affects their everyday lives, how current treatments provide only temporary relief, how
accessing effective care or treatment is challenging, and what outcomes are most important.
Below, we provide a summary of the main themes from these submissions.
Migraines prevent patients from having normal lives:
•
•
•

The pain and other symptoms from migraines can last from hours to days.
Migraines alter patients' decisions, and many patients do not plan or commit to future
events because of the uncertainty surrounding when the next attack will occur.
Patients frequently reported feeling frustrated, depressed, defeated, isolated, or a burden
to society; some patients have expressed suicidal thoughts.
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•
•
•

•

Patients can miss many days of work or school per month due to migraine attacks.
At work or school, patients struggle to concentrate, remember things, or speak clearly,
which affects performance and employment.
Relationships with family and friends are strained because of unpredictability of migraine
attacks, difficulties participating in activities, and financial pressures from migraine-related
medical expenses.
Patients feel stigmatized and that migraine pain is not taken seriously.

Relief from existing preventive treatments is often temporary:
•
•
•

Patients have tried extensive lists of preventive and abortive treatments (including drug and
non-drug therapies, lifestyle changes).
Some treatments work for a time, but they either stop working or are not tolerable.
Side-effects from some interventions can be as debilitating as the migraines.

Patients struggle to access effective care or treatment:
•
•

•
•

Difficulties arise in finding a physician who understands migraine and migraine pain.
Due to high costs and access restrictions, patients may not have a sufficient supply of
treatment; patients may ration treatment and choose the “important” days to take
treatment.
Patients feel discouraged because treatment strategies follow a "guess and test" procedure,
which can take many years before they find an effective treatment.
Patient reported paying high co-pays for many treatments; some patients must wait for preauthorization from their insurer; patients also are concerned about the ability to afford new
treatments.

Patients seek treatments that improve their quality of life
•
•

For many patients, reduced pain and symptom relief are important steps to improving
overall quality of life.
Patients also reported that fewer side-effects, improved cognitive functioning, and ability
to work or take care of family are important outcomes.

While many of the above comments have been incorporated into this draft scope, the Evidence
Report will provide additional details of these patient-centric considerations. ICER looks forward to
continued engagement with stakeholders throughout its review and encourages comments to
refine our understanding of the clinical effectiveness and value of preventive treatments.
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Report Aim
This project will evaluate the health and economic outcomes of CGRP inhibitors as a preventive
treatment for patients with episodic or chronic migraine. The ICER value framework includes both
quantitative and qualitative comparisons across treatments to ensure that the full range of benefits
and harms - including those not typically captured in the clinical evidence such as innovation, public
health effects, reduction in disparities, and unmet medical needs - are considered in the judgments
about the clinical and economic value of the interventions.

Scope of the Assessment
The proposed scope for this assessment is described on the following pages using the PICOTS
(Population, Intervention, Comparators, Outcomes, Timing, and Settings) framework. Evidence will
be abstracted from randomized controlled trials as well as high-quality systematic reviews; highquality comparative cohort studies will be considered, particularly for long-term outcomes and
uncommon adverse events. Our evidence review will include input from patients and patient
advocacy organizations, data from regulatory documents, information submitted by manufacturers,
and other grey literature when the evidence meets ICER standards (for more information, see
https://icer-review.org/methodology/icers-methods/icer-value-assessment-framework/greyliterature-policy/).
All relevant evidence will be synthesized qualitatively or quantitatively. Wherever possible, we will
seek out head-to-head studies of the interventions and comparators of interest. Data permitting,
we will also consider combined use of direct and indirect evidence in network meta-analyses of
selected outcomes. Full details regarding the literature search, screening strategy, data extraction,
and evidence synthesis will be provided after the finalized scope in a research protocol published on
the Open Science Framework website (https://osf.io/7awvd/).

Analytic Framework:
The general analytic framework in Figure 1 outlines the scope of this review.
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Figure 1. Analytic Framework: CGRP Inhibitors as Preventive Treatments for Patients with Episodic or Chronic Migraine

AE: adverse event, ED: Emergency Department, PCP: Primary Care Physician, SAE: serious adverse event

The diagram begins with the population of interest on the left. Actions, such as treatment, are depicted with solid arrows which link the
population to outcomes. For example, a treatment may be associated with specific health outcomes. Outcomes are listed in the shaded
boxes: those within the rounded boxes are intermediate outcomes (e.g., migraine events), and those within the squared-off boxes are key
measures of benefit (e.g., health-related quality of life). The key measures of benefit are linked to intermediate outcomes via a dashed
line, as the relationship between these two types of outcomes may not always be validated. Curved arrows lead to the adverse events of
treatment which are listed within the blue ellipsis.24
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Populations
The population of focus for this review will be adult patients 18 years or older experiencing ≥ 4
headache days per month. We will evaluate the following two subpopulations based on the
frequency of headaches:
1. Patients experiencing episodic migraine (from 4 to 14 headache days per month).
2. Patients experiencing chronic migraine (≥ 15 headache days per month).
As discussed above, adequate therapeutic trials of preventive therapies generally require three to
four months of treatment. We heard from clinicians and patients that requiring failure of multiple
classes of medications for prevention of episodic migraine prior to treatment with a CGRP inhibitor
would typically take more than 18 months and may be overly burdensome. As such, we plan to
assess CGRP inhibitors in patients who have not necessarily failed all or nearly all other classes of
preventive therapies. Data permitting, we will consider evaluating subgroups defined by prior
failure of other preventive treatments.
Interventions
The interventions of interest will be prophylactic treatment by subcutaneous injection of
erenumab, fremanezumab, and galcanezumab.
Comparators
Data permitting, we will compare the CGRP inhibitors to each other and to current prophylactic
therapies in patients experiencing episodic and chronic migraine (separately). Topiramate and
propranolol will be used as comparators for patients with episodic and chronic migraine;
onabotulinum toxin A will serve as an additional comparator for patients with chronic migraine.
Outcomes
The outcomes of interests include:
•
•
•
•
•
•
•

Frequency, intensity, and duration of migraine events
Pain
Other symptoms: nausea, vomiting, photophobia (sensitivity to light), phonophobia
(sensitivity to sound)
Cognitive functioning/impairment
Disability
Health-related quality of life
Other patient-reported outcomes (e.g., depression, anxiety, and difficulties in interpersonal
relationships)
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•
•
•
•
•
•

Employment-related outcomes (e.g., unemployment, work productivity loss, absenteeism)
Use of rescue therapies
Number of ED and primary care visits
Adherence/treatment discontinuation
Tolerability
Harms/adverse events

Timing
Evidence on intervention effectiveness and harms will be derived from studies of any follow-up
duration.
Settings
All relevant settings will be considered, including inpatient, outpatient/clinic, office, and home
settings.

Economic Models Focusing on Comparative Value:
As a complement to the evidence review, we will develop a semi-Markov decision analytic model to
assess the lifetime cost-effectiveness of erenumab, fremanezumab, and galcanezumab relative to
currently used treatments. The model structure will be based in part on a literature review of prior
published models of episodic and chronic migraine.25-29 The base-case analysis will take a healthcare system perspective (i.e., focus on direct medical care costs only). Data permitting, productivity
losses will be considered in a separate analysis. The target population will consist of individuals
with episodic and chronic migraine. The model will consist of discrete states including being on
treatment with episodic migraine, being on treatment with chronic migraine, discontinuing
treatment with episodic migraine, discontinuing treatment with chronic migraine, and death. A
cohort of patients will transition between states using monthly cycles over a lifetime time horizon,
modeling patients from treatment initiation until death. In addition, cost-effectiveness will be
estimated for shorter time horizons of one, two, and five years.
The key model inputs will include the number of monthly migraine days, quality of life, and health
care costs. Migraine rates, costs, and other inputs will differ to reflect varying effectiveness
between interventions. Treatment effectiveness will be estimated using measures of the reduction
in number of monthly migraine days associated with each treatment. Data permitting, findings
from potential network meta-analyses or other systematic reviews will be used to compare
treatments.
Health outcomes and costs will be dependent on time spent in each health state, clinical events,
adverse events (AEs), and direct medical costs. The health outcome of each intervention will be
evaluated in terms of headaches avoided and quality-adjusted life years (QALYs) gained. Quality of
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life weights will be applied to each health state, including quality of life decrements for each
headache experienced and for serious adverse events. The model will include direct medical costs
including but not limited to costs related to drug administration, drug monitoring, condition-related
care, and serious adverse events. Relevant pairwise comparisons will be made between
treatments, and results will be expressed in terms of the incremental cost per QALY gained and
incremental cost per consequence avoided. A detailed version of our methodologies for this
economic evaluation will be available in our model analysis plan.
In separate analyses, we will explore the potential health system budgetary impact of treatment
over a five-year time horizon, utilizing published or otherwise publicly-available information on the
potential population eligible for treatment and results from the simulation model for treatment
costs and cost offsets. This budgetary impact analysis will indicate the relationship
between treatment prices and level of use for a given potential budget impact, and will allow
assessment of any need for managing the cost of such interventions.
More information on ICER’s methods for estimating potential budget impact can be found at:
http://icer-review.org/wp-content/uploads/2016/02/ICER-Value-Assessment-Proposed-UpdatesWebinar-021317.pdf.
Identification of Low-Value Services
As described in its Final Value Assessment Framework for 2017-2019, ICER will now include in its
reports information on wasteful or lower-value services in the same clinical area that could be
reduced or eliminated to create additional resources in health care budgets for higher-value
innovative services (for more information, see https://icer-review.org/material/final-vaf-20172019/). These services are ones that would not be directly affected by CGRP inhibitors (e.g.,
reduced use of rescue medication, fewer ED visits, etc.), as these services will be captured in the
economic model. Rather, we are seeking services used in the current management of episodic and
chronic migraine beyond the potential offsets that arise from a new intervention. ICER encourages
all stakeholders to suggest services (including treatments and mechanisms of care) that could be
reduced, eliminated, or made more efficient.

8

References:
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.
16.

Lipton RB, Bigal ME, Diamond M, et al. Migraine prevalence, disease burden, and the need
for preventive therapy. Neurology. 2007;68(5):343-349.
Headache Classification Committee of the International Headache S. The International
Classification of Headache Disorders, 3rd edition (beta version). Cephalalgia.
2013;33(9):629-808.
Dodick DW, Loder EW, Manack Adams A, et al. Assessing Barriers to Chronic Migraine
Consultation, Diagnosis, and Treatment: Results From the Chronic Migraine Epidemiology
and Outcomes (CaMEO) Study. Headache. 2016.
Global Burden of Disease 2015 Disease and Injury Incidence and Prevalence Collaborators.
Global, regional, and national incidence, prevalence, and years lived with disability for 310
diseases and injuries, 1990-2015: a systematic analysis for the Global Burden of Disease
Study 2015. Lancet. 2016;388(10053):1545-1602.
Cady RK, Schreiber CP, Farmer KU. Understanding the patient with migraine: the evolution
from episodic headache to chronic neurologic disease. A proposed classification of patients
with headache. Headache. 2004;44(5):426-435.
Ford JH, Jackson J, Milligan G, Cotton S, Ahl J, Aurora SK. A Real-World Analysis of Migraine:
A Cross-Sectional Study of Disease Burden and Treatment Patterns. Headache.
2017;57(10):1532-1544.
Bigal ME, Rapoport AM, Lipton RB, Tepper SJ, Sheftell FD. Assessment of migraine disability
using the migraine disability assessment (MIDAS) questionnaire: a comparison of chronic
migraine with episodic migraine. Headache. 2003;43(4):336-342.
Lipton RB, Bigal ME, Kolodner K, Stewart WF, Liberman JN, Steiner TJ. The family impact of
migraine: population-based studies in the USA and UK. Cephalalgia. 2003;23(6):429-440.
Munakata J, Hazard E, Serrano D, et al. Economic burden of transformed migraine: results
from the American Migraine Prevalence and Prevention (AMPP) Study. Headache.
2009;49(4):498-508.
Stewart WF, Wood GC, Manack A, Varon SF, Buse DC, Lipton RB. Employment and work
impact of chronic migraine and episodic migraine. J Occup Environ Med. 2010;52(1):8-14.
Young WB, Park JE, Tian IX, Kempner J. The stigma of migraine. PLoS One. 2013;8(1):e54074.
Lipton RB, Serrano D, Holland S, Fanning KM, Reed ML, Buse DC. Barriers to the diagnosis
and treatment of migraine: effects of sex, income, and headache features. Headache.
2013;53(1):81-92.
Silberstein SD, Holland S, Freitag F, et al. Evidence-based guideline update: pharmacologic
treatment for episodic migraine prevention in adults: report of the Quality Standards
Subcommittee of the American Academy of Neurology and the American Headache Society.
Neurology. 2012;78(17):1337-1345.
Goadsby PJ, Reuter U, Hallstrom Y, et al. A Controlled Trial of Erenumab for Episodic
Migraine. N Engl J Med. 2017;377(22):2123-2132.
Sun H, Dodick DW, Silberstein S, et al. Safety and efficacy of AMG 334 for prevention of
episodic migraine: a randomised, double-blind, placebo-controlled, phase 2 trial. Lancet
Neurol. 2016;15(4):382-390.
Tepper S, Ashina M, Reuter U, et al. Safety and efficacy of erenumab for preventive
treatment of chronic migraine: a randomised, double-blind, placebo-controlled phase 2
trial. Lancet Neurol. 2017;16(6):425-434.
9

17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.

Bigal ME, Dodick DW, Rapoport AM, et al. Safety, tolerability, and efficacy of TEV-48125 for
preventive treatment of high-frequency episodic migraine: a multicentre, randomised,
double-blind, placebo-controlled, phase 2b study. Lancet Neurol. 2015;14(11):1081-1090.
Bigal ME, Edvinsson L, Rapoport AM, et al. Safety, tolerability, and efficacy of TEV-48125 for
preventive treatment of chronic migraine: a multicentre, randomised, double-blind,
placebo-controlled, phase 2b study. Lancet Neurol. 2015;14(11):1091-1100.
Dodick DW, Goadsby PJ, Spierings EL, Scherer JC, Sweeney SP, Grayzel DS. 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.
Lancet Neurol. 2014;13(9):885-892.
Silberstein SD, Dodick DW, Bigal ME, et al. Fremanezumab for the Preventive Treatment of
Chronic Migraine. N Engl J Med. 2017;377(22):2113-2122.
Inc. A. FDA Accepts Biologics License Application For Aimovig™ (erenumab). News Release.
2017.
Teva Pharmaceutical Industries Ltd. Q3 2017 Teva Pharmaceutical Industries Ltd. Earnings
Conference Call. Edited Transcript. 2017.
Eli Lilly and Company. Form 10-Q for the Quarter Ended September 30, 2017. 2017;
https://www.sec.gov/Archives/edgar/data/59478/000005947817000204/lly9302017x10q.htm.
Woolf S. An organized analytic framework for practice guideline development: using the
analytic logic as a guide for reviewing evidence, developing recommendations, and
explaining the rationale. Clinical Practice Guideline Development: Methodology Perspectives
AHCPR Pub. 1994(95-0009):105-113.
Batty AJ, Hansen RN, Bloudek LM, et al. The cost-effectiveness of onabotulinumtoxinA for
the prophylaxis of headache in adults with chronic migraine in the UK. J Med Econ.
2013;16(7):877-887.
Brown JS, Papadopoulos G, Neumann PJ, Friedman M, Miller JD, Menzin J. Costeffectiveness of topiramate in migraine prevention: results from a pharmacoeconomic
model of topiramate treatment. Headache. 2005;45(8):1012-1022.
Brown JS, Papadopoulos G, Neumann PJ, Price M, Friedman M, Menzin J. Cost-effectiveness
of migraine prevention: the case of topiramate in the UK. Cephalalgia. 2006;26(12):14731482.
Brown JS, Rupnow MF, Neumann P, Friedman M, Menzin J. Cost effectiveness of topiramate
in the prevention of migraines in the United States: an update. Manag Care Interface.
2006;19(12):31-38.
Yu J, Smith KJ, Brixner DI. Cost effectiveness of pharmacotherapy for the prevention of
migraine: a Markov model application. CNS Drugs. 2010;24(8):695-712.

10

