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ABSTRACT

Introduction: In evaluating therapies for
migraine prevention, emphasis is placed on
frequency and less attention is paid to duration
or severity. Total pain burden (TPB) combines
frequency, duration, and severity of migraine
headache, and has the potential to further
characterize the benefit of preventive treatment
using a single composite measure. TPB was
previously used to characterize response to gal-
canezumab (GMB) in patients with migraine. In
this post hoc analysis we assessed the impact of
GMB in lowering TPB in patients who had pre-
viously not benefited from two to four cate-
gories of migraine preventive medication.
Methods: CONQUER trial patients (N = 462),
18–75 years old who had previously not bene-
fited from two to four categories of migraine
preventive medication, were randomized (1:1)
to monthly placebo or GMB 120 mg with
240 mg loading dose. For each patient, monthly

TPB in severity-weighted hours was calculated
by multiplying migraine headache duration
(hours) by maximum severity for each migraine
headache day, then summing these daily scores
over the month for the monthly score. Changes
from baseline in monthly TPB across
months 1–3 were analyzed. Spearman correla-
tions between TPB and scores on the Migraine-
Specific Quality-of-Life Questionnaire (MSQ)
total and Migraine Disability Assessment Scale
(MIDAS) were assessed at baseline.
Results: Mean (SD) baseline monthly TPB was
192.1 (158.3) and 188.2 (197.4) severity-weigh-
ted hours for GMB-treated and placebo-treated
patients, respectively. Across the 3-month dou-
ble-blind period, GMB-treated patients experi-
enced significantly greater mean reductions
from baseline in monthly TPB compared with
placebo-treated patients, both for mean change
(GMB - 82.7, placebo - 15.8, p\0.001) and
percentage change (GMB - 38.6%, placebo
9.4%, p\0.001). Furthermore, baseline TPB
correlated with MSQ score (r = - 0.39) and
MIDAS score (r = 0.40), suggesting good associ-
ation of TPB with functional and disability
outcomes.
Conclusion: GMB reduced mean TPB in
patients who had previously not benefited from
two to four categories of migraine preventive
medication.
Trial Registration: NCT03559257.
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Key Summary Points

Why carry out this study?

Total pain burden (TPB; a measure
combining migraine headache frequency,
duration, and severity) was previously
used to characterize responses to
galcanezumab in patients with episodic
migraine or chronic migraine. Greater
reduction in TPB was seen in patients with
episodic migraine or chronic migraine
treated with galcanezumab relative to
placebo.

In this post hoc analysis, we examined the
effect of galcanezumab on TPB among
patients enrolled in the CONQUER trial
who had previously not benefited from
two to four categories of migraine
preventive medication.

What was learned from the study?

Galcanezumab reduced mean TPB in
patients who had previously not benefited
from two to four categories of migraine
preventive medication.

TPB provides a mechanism for assessing
and integrating the impact of treatment
on disease burden that otherwise remains
isolated.

The impact of galcanezumab treatment in
lowering TPB was not just due to its effect
on lowering the frequency of migraine
headache days, as it also reduced the
duration and severity of a migraine
headache day.

DIGITAL FEATURES

This article is published with digital features,
including a video, to facilitate understanding of
the article. To view digital features for this
article go to https://doi.org/10.6084/m9.
figshare.20089112

INTRODUCTION

Migraine is a neurological disease characterized
by moderate to severe headaches, accompanied
by nausea and/or vomiting, or photophobia and
phonophobia that carries a significant health
burden [1, 2]. In the USA migraine and severe
headache prevalence is 15.9%, while in Europe
migraine prevalence is 11.4% [3, 4]. Migraine
can be characterized as episodic or chronic, with
chronic migraine defined as headaches occur-
ring on at least 15 days per month for 3 months
where at least 8 days per month met criteria for
migraine [1]. Treatment guidelines for migraine
include the following goals of preventive treat-
ment: reduce attack frequency, severity, and
duration; improve responsiveness to treatment
of acute attacks; and improve function and
reduce disability [2, 5].

Optimizing migraine preventive treatment
remains challenging. Current guidelines of the
International Headache Society for controlled
trials of preventive treatment of migraine in
adults recommend the primary endpoints:
change from baseline in migraine days per unit
time and change from baseline in moder-
ate/severe headache days or 50% responder rate
for the reduction of migraine days for episodic
migraine [6], and either change in migraine
days; change in moderate to severe headache
days; or responder rate for chronic migraine [7].
In patients with migraine, the benefit provided
by preventive treatment can span from no
benefit in any component of migraine pain
(frequency, duration, and severity) to benefits
in all three components. In evaluating new and
existing therapies for migraine, emphasis is
generally placed on migraine frequency, with
less attention paid to migraine duration and
severity which may be inadequate in assessing
the overall benefit of treatment. Evaluating the
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combined effects of a therapy on frequency,
duration, and severity, under a single composite
measure, may facilitate more patient-centric
discussions around treatment expectations
when considering options for migraine treat-
ment. Total pain burden (TPB), a single com-
posite measure assessing the frequency,
duration, and severity of migraine [8], may
provide a more robust evaluation of the poten-
tial benefits of a treatment in reducing the
overall pain experience.

Galcanezumab (GMB) is a humanized IgG4
monoclonal antibody that binds calcitonin
gene-related peptide (CGRP) and prevents its
biological activity without blocking the CGRP
receptor [9]. The efficacy of GMB as a preventive
treatment for migraine has been reported in
three randomized, double-blind, placebo-con-
trolled phase 3 studies in patients with episodic
(EVOLVE-1 and EVOLVE-2) and chronic
(REGAIN) migraine [10–12]. Treatment with
GMB has been shown to lower TPB in patients
with episodic and chronic migraine using data
from the EVOLVE-1/2 and REGAIN trials [8].

The CONQUER trial assessed the safety and
efficacy of GMB compared to placebo in
patients who had previously not benefited from
two to four categories of migraine preventive
medication [13]. It was shown that patients
treated with GMB had fewer migraine headache
days per month than patients in the placebo
group. The GMB group had 4.1 (2.9 for episodic
and 6.0 for chronic) fewer migraine headache
days per month relative to their baseline,
whereas the placebo group had 1.0 (0.3 for
episodic and 2.2 for chronic) fewer migraine
headache days per month relative to their
baseline. However, it is not clear whether GMB
lowered TPB in the population of patients seen
in the CONQUER trial. The primary objective of
this post hoc analysis was to assess the impact of
GMB in lowering TPB in the study population of
the CONQUER trial, evaluate the advantages of
TPB over assessing individual components
alone, and correlate this measure with patient-
reported quality of life outcomes.

METHODS

Study Design

CONQUER (NCT03559257) is a phase 3, multi-
center, randomized, double-blind, parallel, pla-
cebo-controlled study to assess the efficacy and
safety of GMB 120 mg per month (mg/month)
in a treatment-resistant patient population with
episodic or chronic migraine. Treatment resis-
tance was defined as two to four categories of
migraine preventive medication had failed in
the last 10 years as a result of inadequate effi-
cacy, reasons of safety and tolerability, or both.
Eligible patients were randomized in 1:1 to
GMB 120 mg/month (N = 232) or placebo
(N = 230). Patients randomized to GMB
received a loading dose of 240 mg, administered
as two injections of 120 mg each at the first
visit. Patients completed an electronic daily
diary, answering questions about the occur-
rence of headaches, headache duration and
features, severity of headache, and whether any
acute headache medication was taken. Patients
could continue to take their allowed acute
medications for migraine during the treatment
phase. Further details on the study design can
be found in the primary manuscript from this
trial [13].

Patient Disposition

Patients were 18–75 years old at enrollment,
with a diagnosis of migraine as defined by the
International Classification of Headache Disor-
ders-3 (ICHD-3) guidelines [1], with a history of
migraine of at least 1 year prior to enrollment,
and migraine onset prior to age 50. Patients had
a history of at least 4 migraine headache days
and at least 1 headache-free day per month, on
average, in the past 3 months; had documented
two to four categories of migraine preventive
medication had failed in the past 10 years. Fur-
ther information on patient eligibility can be
found in the clinical trial primary manuscript
[13]. In this post hoc analysis, data are pre-
sented for patients from the intent-to-treat (ITT)
cohort with episodic or chronic migraine, and
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the overall population (episodic and chronic
combined).

Outcomes

For each patient, the daily pain burden was
calculated by multiplying the number of hours
of migraine by the maximum daily pain severity
score of migraine (0 = none, 1 = mild,
2 = moderate, 3 = severe). The monthly TPB
was calculated by adding the daily pain burden
over the entire month (adjusted to a 30-day
period). Days during the month with no
migraine contribute a daily pain burden of 0.
This TPB essentially combines the number of
migraine headache days seen during a month,
the average duration in hours per migraine
headache day in that month, and the average
pain severity of migraine headache day into one
composite measure to provide a holistic mea-
sure of pain experienced by the patient during
the month.

Two patient-reported outcomes (PROs) were
also included in this analysis: the Migraine-
Specific Quality-of-Life Questionnaire (MSQ
version 2.1 total score; monthly) and the
Migraine Disability Assessment Scale (MIDAS, at
baseline and at month 3). The MSQ is a 14-item
questionnaire addressing the physical and
emotional effect of migraine on functioning
over a 4-week recall period [14]. The MIDAS
quantifies headache-related disability over a
3-month recall period [15].

Statistical Methods

Mean and Percentage Change from Baseline
in Total Pain Burden
Mean change from baseline in monthly pain
burden was compared between the GMB and
placebo groups using a mixed model for repeated
measures (MMRM) analysis. The following terms
were included in the model as fixed effects and/
or covariates: baseline TPB, treatment, month,
treatment 9 month, baseline 9 month, and
pooled country. A similar MMRM model was
used to analyze the percentage change from
baseline in monthly TPB between the two treat-
ment groups as well. The use of the numeric

scores 0, 1, 2, and 3 to indicate none, mild,
moderate, and severe categories, respectively, of
pain severity enforces the following relation
between mild migraine severity and other higher
categories of migraine severity: each hour of
moderate migraine is equivalent to 2 h of mild
migraine and each hour of severe migraine is
equivalent to 3 h of mild migraine. This degree
of association between severity of migraine cat-
egories can be considered arbitrary and unvali-
dated. To test the impact of the choice of the
severity scores on the treatment effect, we con-
ducted the following sensitivity analyses on the
mean change from baseline analyses assuming
two other severity score categories: one assuming
the square root of the original severity category
scores (0 = none, 1 = mild, 1.414 = moderate,
1.732 = severe) and the other analyses assuming
the square of the original severity category scores
(0 = none, 1 = mild, 4 = moderate, 9 = severe).
These two additional sensitivity analyses either
down-weight or up-weight the degree of associ-
ation between mild and higher severity
categories.

Relative Contribution of Each Component
Semi-partial correlation coefficients between
TPB and the three individual components fre-
quency of migraine headache days, average
duration of migraine per day, and average pain
severity were calculated using a linear regression
model on log-transformed variables. The semi-
partial correlation coefficients provide the per-
centage of variability additionally explained by
each component on the TPB measure after
adjusting for the other two components. To
understand whether the treatment provides
additional benefit in lowering TPB that cannot
be explained by the lowering in frequency of
migraine headache days, the MMRM model was
repeated by analyzing the mean change from
baseline in TPB after including an additional
time-varying covariate of the change from
baseline in the number of monthly migraine
headache days. Additionally, each of the three
components (monthly number of migraine
headache days, monthly duration in hours per
migraine headache day, and average severity of
migraine headache day) was analyzed individ-
ually using similar MMRM models to assess the
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impact of treatment separately on each
component.

Construct Validity
The associations between TPB and quality of life
(MSQ) and disability (MIDAS) measures were
analyzed using Spearman’s correlation coeffi-
cient to explore construct validity of the TPB
measure.

General Considerations

Data were summarized using appropriate sum-
mary statistics such as mean, standard deviation
and/or median and quartiles for numeric vari-
ables and frequency and percentages for cate-
gorical variables. Missing data was very minimal
and therefore no specific methods such as mul-
tiple imputation were used to analyze the data.
For all MMRM models, the correlation among
repeated measures on the same patient was
accounted for by assuming an unstructured
covariance matrix on the residuals, and patients
were included in the analysis if they had valid
values at baseline and at least one post-baseline
measurement. Kenward–Roger approximation
was used to estimate the denominator degrees of
freedom. All statistical tests conducted must be
considered post hoc in nature assuming a two-
sided significance level of 5%. No adjustments for
multiple testing were made and all results should
be considered exploratory in nature.

Ethics Statement

Appropriate institutional review boards
reviewed and approved the study, which was
conducted according to the Declaration of
Helsinki, and all subjects provided informed
consent to participate in the study.

RESULTS

Patient Demographics and Baseline
Disease Characteristics

A total of 462 patients in the ITT population
(overall population) were considered for this

post hoc analysis of which 269 experienced
episodic migraine and 193 experienced chronic
migraine during the baseline period. Among
them, 11 (2.4%) patients had discontinued from
the double-blind treatment period (4 in placebo
group, 7 from the galcanezumab group). Four
patients had insufficient eDiary data (2 in pla-
cebo and 2 in galcanezumab group) and did not
contribute to the primary endpoint analysis for
the study and for this post hoc analysis
(n = 458) [13].

The patient populations were similar in
terms of age and gender (Table 1). Patients with
chronic migraine had a greater number of mean
migraine headache days per month, a greater
MIDAS total score, a lower MSQ total score, and
a greater total monthly pain severity-weighted
duration (hours) compared to patients with
episodic migraine. Within each patient popu-
lation demographics and disease characteristics
at baseline were balanced between the placebo
and GMB 120 groups.

Total Pain Burden

Mean Change from Baseline
GMB 120 mg significantly lowered TPB com-
pared with placebo in the episodic (Fig. 1a) and
chronic (Fig. 1b) subpopulations. The mean
difference relative to placebo in overall mean
change from baseline was - 49.9 (95% CI
- 64.7, - 35.1) and - 89.4 (95% CI - 128.8,
- 50.1) for episodic and chronic migraine pop-
ulations, respectively. GMB significantly low-
ered mean monthly TPB relative to placebo in
the overall population. LS mean monthly
change from baseline averaged across all
3 months was - 82.7 severity-weighted hours in
the GMB 120 mg group compared to - 15.8
severity-weighted hours in the placebo group
(mean difference = - 66.8; 95% CI - 85.5,
- 48.2; p\0.001, Fig. 1c). Further, in the
overall population as well as the episodic and
chronic subpopulations, significantly greater
reductions in monthly TPB relative to placebo
were observed at each individual month (all
p\0.001) (Fig. 1).

A sensitivity analysis was also conducted to
address the impact of using severity scores of 0
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for none, 1 for mild, 2 for moderate, and 3 for
severity in the calculation of pain burden. This
was done in two different ways as explained in
the statistical methods, one using the square
root of these scores in computation of TPB and
the other using the square of these scores in
computation of TPB. The mean change from
baseline in TPB was still significantly lower rel-
ative to placebo in both these analyses. The
mean difference relative to placebo in overall
mean change from baseline was - 42.1 (95% CI
- 53.9, - 30.4; p\0.001) when using the
square root of severity scores and - 174.9
(95% CI - 225.0, - 124.9; p\ 0.001) when
using the square of severity scores.

Percentage Change from Baseline
GMB 120 mg significantly lowered TPB com-
pared with placebo in the episodic (Fig. 2a) and
chronic (Fig. 2b) subpopulations. The mean
difference relative to placebo in overall per-
centage change from baseline was - 53.1%

(95% CI - 75.3%, - 31.0%, p\0.001) and
- 40.4% (95% CI - 53.4%, - 27.4%, p\ 0.001)
for the episodic and chronic migraine subpop-
ulations, respectively. In the overall population,
the GMB group showed a greater reduction in
mean percentage change from baseline in TPB
compared with placebo at each individual
month and overall across all 3 months in the
double-blind period. The LS mean (SE) per-
centage change from baseline in TPB averaged
across all 3 months was - 38.6% in the GMB
120 mg group compared to 9.4% in the placebo
group (mean difference = - 48.1%; 95% CI
- 62.3% to - 33.9%; p\0.001, Fig. 2c). For
each patient in the placebo and GMB 120 mg
groups, the TPB as a percentage of their baseline
(TPB value at each month/baseline TPB 9 100)
at each month and the change over time from
one month to another in the double-blind per-
iod are shown in Video 1 in the Supplementary
Material.

Table 1 Baseline demographics and disease characteristics

Episodic migraine
(n = 269)

Chronic migraine
(n = 193)

Overall population
(n = 462)

Placebo
(n = 132)

GMB
(n = 137)

Placebo
(n = 98)

GMB
(n = 95)

Placebo
(n = 230)

GMB
(n = 232)

Age, years, mean (SD) 46.3 (11.8) 45.9 (118) 44.8 (13.1) 45.8

(11.6)

45.7 (12.3) 45.9

(11.3)

Female, n (%) 117 (88.6) 112 (81.8) 85 (86.7) 83 (87.4) 202 (87.8) 195 (84.1)

Baseline disease characteristics, mean (SD)

Migraine headache days/month, mean

(SD)

9.20 (2.7) 9.47 (3.0) 18.1 (4.7) 19.2

(4.7)

13.0 (5.7) 13.4 (6.1)

MIDAS total score, mean (SD) 37.1 (26.2) 41.3

(34.3)

69.6 (57.9) 64.73

(56.2)

51.0 (45.5) 50.9

(46.0)

MSQ total score, mean (SD) 54.1 (17.1) 55.5

(15.6)

47.2 (19.5) 49.1

(16.5)

51.1 (18.4) 52.9

(16.3)

Total monthly pain severity-weighted

duration in hoursa, mean (SD)

116.4

(90.2)

123.4

(89.3)

285.0

(254.1)

291.0

(182.5)

188.2

(197.4)

192.1

(158.3)

MIDAS Migraine Disability Assessment, MSQ Migraine-Specific Quality-of-Life Questionnaire version 2.1, SD standard
deviation
aDaily severity-weighted duration calculated as duration (in hours) 9 pain severity (none = 0; mild = 1; moderate = 2;
severe = 3)
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Contribution of Components to Total Pain
Burden
Frequency of migraine headache days and its
duration on a given migraine headache day
contributed the greatest unique proportion of
variability to the baseline TPB after adjusting for
frequency of migraine headache days and
maximum pain severity (Table 2).

Change from Baseline of Individual
Components
The LS mean reductions from baseline for the
individual components of migraine were sig-
nificantly greater for patients treated with GMB
in the overall population, and episodic and

Fig. 1 Effect of galcanezumab on total pain burden. LS
mean change (SE) in severity-weighted hours from baseline
at each month and overall across all months in patients
with episodic migraine (a), chronic migraine (b), and in
the overall population (c). ***p\ 0.001 vs. placebo. Only
patients with baseline and at least one post-baseline
measurement were included in this analysis. Sample sizes
are episodic migraine: placebo n = 132, GMB 120 mg
n = 137; chronic migraine: placebo n = 96, GMB 120 mg
n = 93; and overall: placebo n = 228, GMB 120 mg
n = 230. CI confidence interval, GMB galcanezumab, LS
least squares, PBO placebo, SE standard error

Fig. 2 Effect of galcanezumab on total pain burden. LS
mean percentage change (SE) in total pain burden/sever-
ity-weighted hours from baseline at each month and
overall across all months in patients with episodic migraine
(a), chronic migraine (b), and in the overall population (c).
***p\ 0.001 vs. placebo. Only patients with baseline and
at least one post-baseline measurements were included in
this analysis. Sample sizes are episodic migraine: placebo
n = 132, GMB 120 mg n = 137; chronic migraine:
placebo n = 96, GMB 120 mg n = 93; and overall:
placebo n = 228, GMB 120 mg n = 230. CI confidence
interval, GMB galcanezumab, LS least squares, PBO
placebo, SE standard error
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migraine subpopulations. In the overall popu-
lation, the change from baseline in the number
of monthly migraine headache days (- 1.02 for
placebo vs. - 4.14 for GMB [13]), the change
from baseline in the number of hours per
migraine headache day (0.11 for placebo vs.
- 0.83 for GMB), and the change from baseline
in the severity of remaining migraine headache
days (- 0.09 for placebo vs. - 0.25 for GMB)
were all significantly different in favor of the
GMB group. Similar improvements for the GMB
group were also observed in episodic and
chronic migraine subpopulations (Table 3).

Sensitivity Analysis

An additional sensitivity analysis was con-
ducted to determine whether the effect of GMB
treatment in lowering TPB would remain even
after controlling for the reduction observed in

migraine headache day frequency. This analysis
demonstrated that for patients with episodic
(Fig. 3a) and chronic migraine (Fig. 3b), as well
as in the overall population (Fig. 3c), the
reduction in TPB was still greater in patients
treated with GMB compared to those treated
with placebo even once migraine day reduc-
tions were accounted for. The mean reduction
from baseline in TPB was greater in patients
treated with GMB compared to placebo in
patients with episodic migraine; mean differ-
ence (95% CI) in change from baseline was
- 15.5 (95% CI - 26.4, - 4.6; p = 0.005),
- 24.6 (95% CI - 55.5, 6.4; p = 0.12), and
- 20.0 (95% CI - 34.8, - 5.15; p = 0.008) for
the episodic, chronic, and overall populations,
respectively (Fig. 3a–c).

Total Pain Burden Correlations to MSQ
and MIDAS
The MSQ total score and MIDAS scores at
baseline were associated to TPB in the episodic
(r = - 0.28 and r = 0.36, respectively) and
chronic migraine populations (r = - 0.40 and
r = 0.27, respectively), as well as in the overall
population (r = - 0.39 and r = 0.40,
respectively).

DISCUSSION

Preventive migraine clinical trials have tradi-
tionally focussed on evaluating the impact of
treatment on frequency of migraine headache
days [13, 16]. However, focussing solely on fre-
quency ignores the potential benefit of treat-
ment on other facets such as duration and
severity, and may limit the full potential of
managing care. One patient may be more bur-
dened by the number of days of migraine they
experience while another might be more bur-
dened by the duration or severity of pain on any
given day. Ideally, individual patient treatment
decisions consider frequency, duration, and
severity together given their combined clinical
relevance relative to frequency alone [17, 18].
Herein, we analyzed the impact of GMB in
lowering TPB and tried to answer whether TPB
is better than evaluating individual compo-
nents of treatment effect.

Table 2 Additional proportion of variability of each of
the three components that contributed to the total pain
burden at baseline

Additional
proportion of
variability
contributed to
total pain burden
at baselinea

Episodic
migraine
(%)

Chronic
migraine
(%)

Overall
population
(%)

Frequency of

monthly

migraine

headache day

23.1 13.4 31.0

Duration (hours

per migraine

headache day)

63.7 60.8 46.4

Severity of

remaining

migraine

headache days

5.3 5.2 3.9

aPercentages shown are the semi-partial correlations which
are the unique proportions of variability explained by the
particular variable on the variability of total pain burden
after accounting for the other two components
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It has previously been shown that GMB
lowered TPB relative to placebo among patients
with episodic and chronic migraine [8]. Here,
we showed that GMB lowered TPB in patients
with episodic and chronic migraine for whom
two to four categories of migraine preventive
medication had failed, indicating that this
finding is consistent across patient populations
in different GMB trials.

The results presented here also demonstrate
that TPB is not just a surrogate measure for the
frequency of migraine but a composite outcome
with significant contributions from each indi-
vidual component. This suggests that the over-
all pain experienced by patients at baseline
comes not just from the number of days of
migraine but a major facet of the pain burden
measure as it is defined also comes from the
number of hours of migraine experienced on
any given migraine headache day and the
maximum severity of migraine. Each compo-
nent of the composite represents unique incre-
mental burden experienced with migraine pain.
TPB provides a mechanism for assessing and
integrating the impact of treatment on disease
burden that otherwise remains isolated. Fur-
ther, through robust analyses, we show that the
impact of treatment with GMB in lowering TPB
was not just due to its effect on lowering the
frequency of migraine headache days as it also

reduced the duration and severity of a migraine
headache day. TPB was also positively corre-
lated with PROs MSQ and MIDAS, supporting
adequate construct validity of this measure and
suggesting TPB may be meaningful to the
patient.

Strengths and Limitations

The results from this study provide additional
evidence to limited but important current lit-
erature on TPB in migraine. The data for these
analyses come from a large, prospective, ran-
domized double-blind placebo-controlled clini-
cal trial which provides greater confidence in
the treatment effect estimates. However, these
analyses should be considered post hoc in nat-
ure and results should be interpreted with cau-
tion. Maximum severity of migraine was
recorded as opposed to more granular mea-
surements of severity of migraine during the
day. Another limitation of the analyses pre-
sented here could be the 4-point scale used to
measure severity of migraine which may be less
sensitive to detecting changes in pain within a
patient than an 11 (0–10) point scale. Also, in
this analysis, the calculation of TPB assumes a
subjective score for the severity of pain cate-
gory: 0 = no pain, 1 = mild pain, 2 = moderate
pain, 3 = severe pain. However, through

Table 3 Pain burden individual components change from baseline in episodic and chronic migraine populations

Change from baseline, LS mean
(SE)

Episodic migraine
Overall monthly
(Across months 1–3)

Chronic migraine
Overall monthly
(Across months 1–3)

Overall population
Overall monthly
(Across months 1–3)

PBO
(n = 132)

GMB
(n = 137)

PBO
(n = 96)

GMB
(n = 93)

PBO
(n = 228)

GMB
(n = 230)

Number of migraine headache

days

- 0.31

(0.3)

- 2.88

(0.3)***

- 2.21

(0.6)

- 5.91

(0.7)***

- 1.02

(0.3)

- 4.14

(0.3)***

Duration (hours per migraine

headache day)

0.12 (0.2) - 0.92

(0.2)***

- 0.02

(0.2)

- 0.81

(0.2)**

0.11 (0.1) - 0.83

(0.1)***

Severity of remaining migraine

headache days

- 0.09

(0.03)

- 0.24

(0.03)***

- 0.08

(0.03)

- 0.26

(0.03)***

- 0.09

(0.02)

- 0.25

(0.02)***

p values shown correspond to comparison of LS mean change from baseline overall monthly
GMB galcanezumab, LS least squares, PBO placebo, SE standard error
**p\ 0.01 and ***p\ 0.001 versus placebo
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appropriate sensitivity analyses we have shown
that the impact of GMB in lowering TPB is
robust to changes in how severity categories are
scored. Finally, although TPB was also positively
correlated with PROs MSQ and MIDAS, future
efforts should explore defining thresholds of

TPB that represent a meaningful change within-
patient change.

CONCLUSION

Treatment with galcanezumab 120 mg once-
monthly provides a greater reduction in TPB
relative to placebo among patients with episo-
dic and chronic migraine for whom two to four
categories of migraine preventive medication
had failed. It can play a central role in assessing
the potential benefit of a preventive treatment
for patients with migraine. The results of this
assessment are consistent with the main find-
ings of the previous migraine efficacy studies
relating to galcanezumab.
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