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Abstract

Background: Sustained pain freedom is an important attribute of acute migraine therapies for patients and physicians.
Here we report efficacy of the centrally penetrant, highly selective, 5-HT ¢ agonist lasmiditan on sustained pain freedom
and other outcomes at 24 and 48 hours post-dose.

Study design and methods: Data from the similarly designed, Phase 3, double-blind studies SAMURAI
(NCT02439320) and SPARTAN (NCT02605174) were pooled to more precisely estimate efficacy effects in these
post-hoc analyses. In both studies, inclusion criteria were 3-8 migraine attacks per month and Migraine Disability
Assessment Score of > 11 (at least moderate disability). Patients were randomized equally to lasmiditan 200 mg,
100 mg, 50 mg (50 mg only in SPARTAN), or to placebo. The study drug was to be taken within 4 hours of onset of
pain for non-improving headache of at least moderate severity. Sustained pain freedom was defined as being pain free at
2 hours and at the given time point (24 or 48 hours) post-dose without use of additional study drug or migraine
medications. Sustained responses were assessed similarly for most bothersome symptom-free, total migraine-free, and
disability-free outcomes. For comparisons with previously published data on other acute medications, an additional
endpoint of modified sustained pain freedom at 24 hours was defined as being pain free at 2 hours and no moderate-to-
severe headache at 24 hours post-dose without use of additional study drug or migraine medications.

Results: Significantly higher proportions of patients treated with lasmiditan versus placebo achieved headache pain
freedom at 2 hours post-dose: 200 mg: 35.6%; 100 mg: 29.9%; 50 mg: 28.6%; placebo: 18.3% (all p < 0.001). Sustained pain
freedom was significantly higher in patients treated with lasmiditan versus placebo at 24 hours: 200 mg: 21.2%; 100 mg:
16.9%; 50 mg: 17.4%; placebo: 10.3% (all p < 0.01); and at 48 hours: 200 mg: 18.4%; 100 mg: 15.2%; 50 mg: 14.9%; placebo:
9.6% (all p <0.05). Similar sustained benefits of lasmiditan versus placebo at 24 and 48 hours were noted for most
bothersome symptom-free, total migraine-free and disability-free responses. Modified sustained pain freedom at
24 hours was also observed in significantly higher proportions of lasmiditan-treated patients versus placebo: 200 mg:
27.0%; 100 mg: 21.7%; 50 mg: 21.7%; placebo: 12.9% (all p <0.01).

Conclusion: Sustained responses at 24 and 48 hours were noted in significantly more patients treated with lasmiditan
versus placebo for several efficacy outcomes including pain freedom, most bothersome symptom-free, total migraine-
free and disability-free responses.
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Introduction

Migraine, a debilitating chronic intermittent neurologic
disease, was ranked second for years lost to disability in
the most recent Global Burden of Disease study (1).
Patients with migraine suffer from attacks of moder-
ate-to-severe head pain that are often accompanied by
symptoms such as photophobia, phonophobia and
nausea (2). The management of acute migraine attacks
is complex. While several acute treatments for migraine
are available, they do not meet the needs of all patients.
In a survey of > 5000 patients with migraine, 40.7%
identified with at least one of five defined unmet need
categories (3). Among these patients, 47.0% had mod-
erate-to-severe headache-related disability, 37.4% were
dissatisfied with their acute migraine treatment, 32.0%
had excessive opioid or barbiturate use and/or probable
dependence and 26.2% had a history of cardiovascular
(CV) events (3). Inadequate management of migraine
can lead to increasing migraine attack frequency, which
in turn can lead to medication overuse headache or to
chronification of migraine (4,5).

Triptans, selective 5-HT g, 1p agonists, are the most
widely used drugs for the acute treatment of migraine
(6). Some patients do not respond to triptans and
others do not tolerate side effects (6). Also, because
triptans cause vasoconstriction through 5-HT;y recep-
tors and have been temporally associated with rare CV
events, they are contraindicated in patients with certain
CV conditions (7-9); such conditions are common
among people with migraine (10-12). Lasmiditan is a
high-affinity, centrally penetrant, selective 5-HT;g
receptor agonist without vasoconstrictive activity and
is being developed specifically for the acute treatment of
migraine (13-15). Evidence suggests that lasmiditan
exerts its therapeutic effects in the treatment of
migraine by decreasing neuropeptide release and
inhibiting pain pathways, including at the trigeminal
nerve (14,15).

The efficacy of lasmiditan in patients with migraine
has been demonstrated in pivotal Phase 3 studies,
SAMURAI and SPARTAN (16,17). In these studies,
significantly higher proportions of patients treated with
lasmiditan were free from headache pain at 2 hours
following dosing compared to placebo. Additionally,
significantly higher proportions of patients treated
with lasmiditan were also free from their most bother-
some symptom (MBS) at 2 hours post-dose compared
to placebo. The most common adverse events for las-
miditan were dizziness, paresthesia, somnolence, fati-
gue and nausea. The adverse events were mostly mild
to moderate in severity and self-limiting with a short
duration (16-18).

Important goals of acute treatments for migraine
attacks are rendering a patient pain free as quickly as
possible without recurrence of headache (19-21).

Therefore, it is important to consider the proportion
of patients who achieve sustained responses following
dosing with acute medication. Sustained pain freedom
has been described by the International Headache
Society (IHS) as the “ideal migraine treatment
response” (22). Sustained pain freedom is easy to
explain to patients as “‘the proportion of patients who
require only a single dose to abort their attack by 2
hours and for at least 24 hours” (20). In these
post-hoc analyses of pooled data from Phase 3, placebo-
controlled studies of lasmiditan, we describe the propor-
tions of patients treated with lasmiditan versus placebo
who achieved sustained responses to various migraine
outcomes, including pain freedom, MBS-free, total
migraine-free and disability-free responses.

Methods
Patients and study design
SAMURAI = (NCT02439320) and SPARTAN

(NCT02605174) were similarly designed Phase 3, ran-
domized, double-blind, placebo-controlled studies in
patients with migraine with or without aura.
SAMURALI enrolled patients from across 99 centers
in the US. SPARTAN enrolled patients from 125 cen-
ters in the US, UK and Germany. Common inclusion
criteria included men or women aged > 18 years with a
history of disabling migraine with or without aura
for > 1 year fulfilling the IHS diagnostic criteria 1.1 or
1.2.1 (23). Patients were required to have a Migraine
Disability Assessment (MIDAS) total score of >11
(24,25) and a history of 3-8 migraine attacks per
month (<15 headache days per month). Common
exclusion criteria included: History (within the past
12 months) of chronic migraine, medication overuse
headache, or other forms of chronic headache disease
where headache frequency was > 15 headache days per
month; increased risk of seizures; and initiation of, or
change in, migraine preventive treatments within
3 months prior to screening. In addition, while
SAMURAI excluded patients with known coronary
artery disease, clinically significant arrhythmia or
uncontrolled hypertension, SPARTAN did not exclude
these patients.

At the screening visit, patients were randomized
using Interactive Response Technology equally to las-
miditan 200 mg, 100 mg, 50 mg (50 mg in SPARTAN
only), or to placebo. Patients were stratified for use of
concomitant migraine preventive treatments. Patients
were asked to treat a single migraine attack with
study drug on an outpatient basis within 8 weeks of
enrollment. For rescue or recurrence, if needed,
patients were randomized to a second dose of study
drug; however, information regarding the second dose
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is not described here. Alternatively, patients were
allowed to take their own non-excluded medication
for rescue or recurrence between 2 and 24 hours
post-dose.

The study protocols were approved by an independ-
ent ethics committee or institutional review board at
each study site. All patients provided written informed
consent prior to the start of the studies and enrollment.
The studies were conducted in accordance with good
clinical practice as required by the International
Conference on Harmonisation guidelines, and in
accordance with local laws and regulations governing
clinical studies of investigational products. Compliance
with these requirements also constituted conformity
with principles of the Declaration of Helsinki.

Outcome measures and assessments. Patients were asked
to treat a single migraine attack with the study drug on
an outpatient basis and capture data using an electronic
Diary (eDiary). Baseline data included date and time of
migraine onset, date and time of first dose of study
drug, level of headache pain, presence or absence of
associated symptoms (nausea, vomiting, phonophobia,
photophobia), identification of most bothersome symp-
tom (from nausea, phonophobia, photophobia), and
level of disability. Data captured at additional time
points (0.5, 1, 1.5, 2, 3, 4, 24 and 48 hours) included
level of headache pain, presence or absence of asso-
ciated symptoms, and level of disability.

In SAMURALI and SPARTAN, the primary efficacy
endpoint was a comparison between lasmiditan and
placebo on the proportion of patients who were head-
ache pain free at 2 hours after the first dose of study
drug (16,17). The headache pain-free response was
defined as a reduction in severity of headache from
mild, moderate or severe pain at baseline to none.
Sustained pain freedom was defined as being pain free
at 2 hours following the first dose of study drug and at
the indicated time point, without having used a second
dose of study drug or other migraine medications fol-
lowing the first dose. At times through 2 hours, a sub-
ject was not counted as pain free if he or she used rescue
medication at or before those times. Further, patients
with missing data at 24 or 48 hours were assumed to
not be pain free at those time points.

The key secondary endpoint was MBS freedom at 2
hours. Other exploratory efficacy endpoints captured at
2 hours in the studies and reported here are total
migraine-free and disability-free responses. Patients
were defined as having total migraine freedom at a
given time point if they were pain free and were not
experiencing any other migraine symptoms (i.c.
nausea, photophobia, phonophobia or vomiting).
Severity of migraine-associated disability was recorded
at specific time points in the eDiary. Disability was

measured on a four-point scale: Not at all (none [0]),
mild interference (mild [1]), marked interference (mod-
erate [2]), and need complete bed rest (severe [3]).
Freedom from disability was defined as having no dis-
ability at the specified time point.

For the outcomes described above, response at 2
hours, and sustained responses at 24 hours and 48
hours post-dose, were defined in a similar manner to
the sustained pain-free response. An additional modi-
fied sustained pain freedom outcome at 24 hours was
analyzed based on the sustained pain freedom endpoint
described by Ferrari et al. in a meta-analysis of triptans
(19,20). Ferrari et al. describe 24-hour sustained pain
freedom as being pain free at 2 hours, no use of rescue
medication, and no moderate to severe headache 2-24
hours post-dose. Ferrari et al. allowed patients to
experience recurrence of mild headache if they did not
take rescue medication since such a recurrence was unli-
kely to be clinically significant. To match this endpoint,
modified sustained pain freedom was defined for
patients with available data at 24 hours as being pain
free at 2 hours following the first dose of study drug, no
moderate or severe pain at 24 hours, without having
used a second dose of study drug or other migraine
medications following the first dose.

Statistical analyses. SAMURAI and SPARTAN were
similar in study design, which allowed data to be
pooled. Efficacy analyses used a two-sided logistic
regression model (Wald chi-squared test), with treat-
ment group, study, and background use of migraine
preventive medications as covariates. Additionally,
analyses were performed to assess for study-by-treat-
ment interaction effects; if any such interactions were
found, these interactions were planned to be included in
the model. For comparisons between individual lasmi-
ditan doses and placebo, an estimate of the odds ratio
of achieving a response, the corresponding confidence
interval (CI) and p-value (Wald test), were computed.
p-values were not corrected for multiplicity.

The safety population included all randomized
patients who took at least one dose of study drug.
The intent-to-treat (ITT) population included patients
in the safety population who recorded any headache
severity or symptom assessments in the eDiary. The
modified intent-to-treat (mITT) population included
patients in the ITT population who treated their
migraine attack within 4 hours of onset of pain. The
primary and key secondary analyses of pain freedom
and MBS freedom were conducted in the mITT popu-
lation as prespecified in the statistical analysis plan
(SAP) for these studies. The sustained pain-free end-
point was prespecified in the SAP of the SPARTAN
study, but was not prespecified in the SAP of the
SAMURALI study. All other sustained endpoints and
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the modified sustained pain free endpoint were specified
post-hoc. All endpoints, except for the modified sus-
tained pain free endpoint at 24 hours, were conducted
in the mITT population to allow for comparison with
the prespecified outcomes. Modified sustained pain-free
response at 24 hours was conducted in the ITT popu-
lation for comparison of results with published meta-
analyses of triptans (19,20).

Results
Baseline demographics and disease characteristics

Across SAMURAI and SPARTAN, a total of 5236
patients were randomized, 4439 (84.8%) took at least
one dose of study drug (safety population) and 4539
patients (86.7%) completed the study. Of the patients
who completed the study, 94.7% treated a migraine
attack with at least one dose of study drug. Among
patients who took at least one dose of study drug
within 4 hours of migraine onset (mITT population,
Table 1), the majority were female (84.0%), mean age
was 42.3 years, duration of migraine history was 18.7
years and mean MIDAS total score was 31.7, indicating
on average severe disability. At baseline, in the previous

3 months, the mean number of migraine attacks/month
was 5.2; 21.7% of patients used concomitant preventive
medications and 34.1% of patients had a history of
migraine with aura. Photophobia was the most
common symptom associated with treated migraine
(76.8% of patients) and was also the symptom most
commonly identified as MBS (50.3%). Overall, patient
demographics and disease characteristics were generally
well balanced between treatment groups (not shown).
There were no relevant differences between mITT and
ITT populations across studies for any of the baseline
demographics and disease characteristics (not shown).
For all outcomes, the addition of analyses of treatment
by study interaction term to the model yielded no stat-
istically significant interaction effects for all sustained
endpoints tested, indicating that the effects of lasmidi-
tan compared to placebo were reasonably consistent
across the two trials (not shown).

Sustained pain freedom

In this pooled analysis of SPARTAN and SAMURAI
studies, significantly higher proportions of patients
treated with lasmiditan 200mg, 100mg or 50mg
versus placebo reported being pain free at 2 hours

Table I. Baseline demographics and disease characteristics in SAMURAI and SPARTAN Studies in mITT population.

SAMURAI (N = 1545)

SPARTAN (N =2156)

Pooled (N =3701)

Age, mean (SD) 41.7 (12.1)
BMI (kg/m?), mean (SD) 30.6 (8.0)
Female, n (%) 1287 (83.3)
Duration of migraine history (years), mean (SD) 19.1 (12.8)
Number of migraine attacks per month in 5.1 (1.8)
the past 3 months, mean (SD)
MIDAS total score, mean (SD) 31.3 (21.5)
Total number of days with headache 17.5 (10.6)
in the past 3 months, mean (SD)
Experienced migraine with aura, n (%) 473 (30.6)
Used concomitant preventive medications, n (%) 394 (25.5)
Baseline associated symptoms
Photophobia 1193 (77.2)
Phonophobia 952 (61.6)
Nausea 663 (42.9)
Vomiting 36 (2.3)
Baseline associated symptoms identified as MBS
Photophobia 773 (50.0)
Phonophobia 317 (20.5)
Nausea 348 (22.5)
No MBS 107 (6.9)

427 (12.7) 423 (124)
30.0 (9.1) 30.2 (8.6)
1823 (84.6) 3110 (84.0)
18.4 (12.9) 18.7 (12.8)
53 (2.0) 52 (1.9)
32.0 (22.9) 31.7 (22.3)
17.4 (10.1) 17.5 (10.3)
790 (36.6) 1263 (34.1)
408 (18.9) 802 (21.7)
1649 (76.5) 2842 (76.8)
1354 (62.8) 2306 (62.3)
948 (44.0) 1611 (43.5)
50 (2.3) 86 (2.3)
1090 (50.6) 1863 (50.3)
447 (20.7) 764 (20.6)
472 (21.9) 820 (22.2)
147 (6.8) 254 (6.9)

BMI: body mass index; CV: cardiovascular; MBS: most bothersome symptom; MIDAS: Migraine Disability Assessment; N: number of patients with at
least one dose of study drug; n: subgroup of patients; SD: standard deviation.
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Figure 1. Proportions of patients in mITT population experi-
encing sustained pain freedom at 24 and 48 hours, following the
first dose of placebo, lasmiditan 50 mg, 100 mg or 200 mg. from
post-hoc analyses of SAMURAI and SPARTAN studies.
Denominators for calculating percentages are the counts of
patients experiencing mild, moderate or severe headache pain at
baseline: Placebo: n=1063; LTN 50mg: n=556; LTN 100 mg:
n=1035; LTN 200 mg: n = 1046. Patients in SAMURAI did not
take LTN 50 mg.

*p < 0.05, **p <0.01 and ***p <0.001, for comparisons versus
placebo. Confidence interval ranges are provided for odds ratio
within parentheses.

LTN: lasmiditan; OR: odds ratio.

post-dose (all doses p<0.001). The proportion of
patients who achieved pain freedom at 2 hours was
35.6% with lasmiditan 200 mg (OR: 2.5 [95% CI: 2.0,
3.0]), 29.9% with lasmiditan 100 mg (OR: 1.9 [95% CI:
1.5, 2.3]) and 28.6% with lasmiditan 50mg (OR: 1.6
[95% CI: 1.2, 2.0]) versus 18.3% with placebo.
Results of sustained pain freedom are shown in
Figure 1. At 24 hours, significantly higher proportions
of patients treated with lasmiditan versus placebo had a
sustained pain-free response: 200mg: 21.2% (OR: 2.3
[95% CI: 1.8, 3.0]); 100mg: 16.9% (OR: 1.8 [95% CI:
1.4, 2.3]); 50mg: 17.4% (OR: 1.6 [95% CI: 1.2, 2.1]);
placebo 10.3% (all doses p <0.01). Similar results were
observed for the proportions of patients with sustained
pain-free response at 48 hours: 200 mg: 18.4% (OR: 2.1
[95% CI: 1.6, 2.7]); 100mg: 15.2%, (OR: 1.7 [95% CI:
1.3, 2.2]); 50 mg: 14.9%, (OR: 1.5 [95% CI: 1.1, 2.1]);
placebo (9.6%) (all doses p < 0.05).

Sustained most bothersome symptom-free
response

At 2 hours post-dose, significantly higher proportions
of patients reported being MBS free in lasmiditan dose
groups: 200 mg: 44.7%; 100 mg: 42.6%; 50 mg: 40.8%;
versus placebo: 31.5% (all doses p <0.05). Sustained
MBS-free results are shown in Figure 2. At 24 hours
post-dose of study drug, significantly higher propor-
tions of patients treated with lasmiditan achieved

Figure 2. Proportions of patients in mITT population experi-
encing sustained most bothersome symptom freedom at 24 and
48 hours, following the first dose of lasmiditan 50 mg, 100 mg,
200 mg or placebo. From a post-hoc analyses of SAMURAI and
SPARTAN studies.

Denominators for calculating percentages are the counts of
patients who recorded their most bothersome symptom at base-
line: Placebo: n=1002; LTN 50mg: n=512; LTN [00mg:
n=969; LTN 200 mg: n=964. Patients in SAMURAI did not
take LTN 50 mg.

*p < 0.05, ¥p < 0.0l and **p <0.001, for comparisons versus
placebo. Confidence interval ranges are provided for odds ratio
within parentheses.

LTN: lasmiditan; MBS: most bothersome symptom; OR: odds ratio.

sustained MBS-free response: 200 mg: 24.5%; 100 mg:
21.4%; 50mg: 21.9%:; versus placebo: 14.2% (all doses
p <0.05). Similar results were noted at 48 hours post-
dose for sustained MBS-free response: 200 mg: 20.5%;
100mg: 19.2%; 50mg: 18.8%; versus placebo: 12.8%
(all doses p <0.05).

Sustained total migraine-free and disability-free
responses

Table 2 shows additional analyses of sustained total
migraine-free and disability-free responses. Among
patients who recorded at least mild headache at base-
line, a significantly higher proportion of patients trea-
ted with lasmiditan 50 mg, 100mg or 200 mg versus
placebo achieved total migraine freedom (i.e. headache
pain freedom and freedom from any migraine symp-
tom) at 2 hours (all doses p <0.001). At 24 and 48
hours, sustained total migraine freedom was reported
by a significantly higher number of patients in lasmidi-
tan 50mg, 100mg or 200 mg dose groups versus pla-
cebo (all doses p <0.05). At 2 hours, freedom from
disability was significantly higher in patients treated
with lasmiditan versus placebo (all doses p<0.01).
Sustained freedom from disability at 24 and 48 hours
was significantly higher in all lasmiditan dose groups
versus placebo (all doses p <0.05).
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Table 2. Proportions of patients in mITT population experiencing total freedom from migraine and freedom from disability at
2 hours, and sustained responses at 24 and 48 hours, following the first dose of lasmiditan 50 mg, 100 mg, 200 mg or placebo from
post-hoc analyses of SAMURAI and SPARTAN studies.

Placebo n=1064 LTN 50mg n=556

LTN 100 mg n=1035

LTN 200 mg n= 1046

Total migraine freedom

25.9%% (1.6 [1.2, 2.0])*

Response at 2 hrs 16.7%

Sustained response at 24hrs  9.5% 15.8%* (1.5 [1.1, 2.1])

Sustained response at 48hrs  8.6% 13.5%* (1.5 [1.1, 2.17)
Freedom from Disability

Response at 2 hrs 23.2% 31.8%* (1.4 [1.1, 1.8])

Sustained response at 24hrs 11.6% 18.9%* (1.6 [1.2, 2.1])

Sustained response at 48hrs  10.2% 15.8%* (1.5 [I.1, 2.0])

27.1%% (1.9 [1.5, 2.3])
15.0%= (1.7 [1.3, 2.2])
13.79%* (1.7 [1.3, 2.2])

33.1%% (1.6 [1.4, 2.0])
16.7%* (1.5 [1.2, 2.0])
14.4%* (1.5 1.1, 1.9])

31.5%% (2.3 [1.9, 2.8])
18.6%% (2.1 [1.7, 2.8])
15.9%%5 (2.0 [1.5, 2.6])

34.8%% (1.8 [1.5, 2.1])
19.9%* (1.9 [1.5, 2.4])
17.2%% (1.8 [1.4, 2.4])

For total migraine freedom, denominators are patients with > mild headache recorded at baseline: Placebo: n=1063; LTN 200 mg: n=556; 100 mg:
n=1035; 50 mg: n = 1046. Total migraine-free and disability-free responses were assessed as described in Methods. Patients in SAMURAI did not take

LTN 50 mg.

#¥p < 0.001,%%p < 0.01, *p < 0.05 for comparisons versus placebo. *Odds ratio and confidence interval ranges are provided within parentheses.

hrs: hours; LTN: lasmiditan.

Modified sustained pain freedom at 24 hours

Figure 3 shows side-by-side results for modified sus-
tained pain freedom and sustained pain freedom at
24 hours. Significantly higher proportions of patients
treated with lasmiditan versus placebo had modified
sustained pain freedom at 24 hours: lasmiditan
200 mg: 27.0% (OR: 2.5 [95% CI: 2.0, 3.2]); lasmiditan
100 mg: 21.7% (OR: 1.9 [95% CI: 1.5, 2.4]); lasmiditan
50mg: 21.7% (OR: 1.6 [95% CI: 1.2, 2.1]); placebo:
12.9% (all doses p <0.01).

Discussion

In these post-hoc analyses of pooled data from Phase 3
randomized controlled trials (RCTs), sustained pain free-
dom was achieved by significantly higher percentages of
patients treated with lasmiditan 200 mg, 100 mg or 50 mg
versus placebo. The results for sustained pain freedom at
24 and 48 hours are notable and clinically significant as
they indicate a sustained effect of a single dose of lasmi-
ditan and decreased requirement for additional interven-
tions for acute treatment of migraine. In the latest IHS
guidelines for controlled trials of acute treatment of
migraine attacks, sustained pain freedom is described as
an important measure of response to acute treatment
(26). Sustained pain-free rate is described as more scien-
tifically robust than the relapse or recurrence rate as it
integrates initial response, use of rescue medication, and
relapse. Further, the guidelines describe the usefulness of
sustained pain-free rate for comparisons with other acute
treatments including triptans (26).

Comparing our sustained pain freedom results to the
results with other acute treatments is difficult because

OR=25(20,3.2) OR=23(1.8,3.0)

r . ’
30 OR=1.9(15,2.4) OR=1.8(1.4,2.3)
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| e |
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R 12.9%

n=996 n=506 n=916 n=926|

Modified sustained
pain free at 24 hours

Sustained pain free
at 24 hours

Figure 3. Side-by-side comparison of modified sustained pain
freedom at 24 hours (ITT population) and sustained pain free-
dom at 24 hours (mITT population) from post-hoc analyses of
SAMURAI and SPARTAN studies. For modified sustained pain-
free response, patients had to be pain free at 2 hours, have no/
mild pain at 24 hours and should not have used acute medications
in between; patients with missing data at 24 hours were excluded
from analysis. For the sustained pain-free response, patients had
to be pain free at 2 and 24 hours, and should not have used acute
medications in between; patients with missing data at 24 hours
were assumed to not be pain free at 24 hours. Denominators (n)
for calculating percentages in both analyses are counts of patients
experiencing pain of any severity at baseline.

*p < 0.001, **b <0.01, for comparisons versus placebo.
Confidence interval ranges are provided for odds ratio within
parentheses.

LTN: lasmiditan; OR: odds ratio.

of differing definitions of sustained pain freedom.
To address this issue, we also performed a modified sus-
tained pain freedom analysis to compare our results
based on definitions used in meta-analyses of 53 trials
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with oral triptans (19,20). In this indirect comparison
of modified sustained pain-free response at 24 hours
with sumatriptan 100mg (20% vs. 6% with placebo)
to that of lasmiditan 200mg (27% vs. 13% with pla-
cebo), the therapeutic gains were similar (14% vs.
14%). From the Ferrari et al. data, we also calculated
an odds ratio of 3.9 for sumatriptan 100 mg compared to
2.5 for lasmiditan 200mg from current analysis; this
numeric difference in odds ratios is likely a result of
the disparate placebo response rates. The findings from
this analysis suggest that lasmiditan 200 mg has a similar
sustained effect to that of sumatriptan 100 mg (19,20).
We chose to make this comparison to sumatriptan
100mg as it is the standard reference triptan and
the most commonly used triptan. Thus, the similarity
of sustained effect demonstrated by lasmiditan 200 mg
is clinically significant.

Lasmiditan also showed a sustained response at
24 and 48 hours on a number of other end points,
including MBS-free, total migraine-free, and disabil-
ity-free responses. These results indicate that lasmiditan
has a sustained benefit on all aspects of migraine
attacks including associated symptoms and effects on
activities.

The strengths of our findings include that they are
based on two similarly designed large multi-center
RCTs, which allowed us to pool the data to increase
estimate precision. Limitations include that this was a

post-hoc analysis and that the studies were not designed
or powered to assess recurrence or sustained responses.
In addition, multiple analyses of efficacy were con-
ducted without correction for multiplicity. Also, the
original studies were not powered to compare efficacy
differences between lasmiditan doses. Another limita-
tion is that lasmiditan 50mg was taken by patients
only in one of the two studies (SPARTAN).

It is possible that our analyses may underestimate
the sustained responses to lasmiditan, as patients with
missing data at 24 and 48 hours were treated as not
being pain free. The eDiary required data entry at
eight post-dose time points, and approximately 16%
of trial participants had missing data at 24 hours. The
lack of compliance with the eDiary at later time points
may be due to the significant burden associated with
migraine attacks and the multiple time points at which
data entry was required. The assumption that patients
with missing data at 24 and 48 hours were not pain free
is likely to be over-conservative, and the modified sus-
tained pain freedom endpoint that assesses patients
who had available data at 24 hours may be a more
correct approach.

In conclusion, the results of these post-hoc ana-
lyses suggest that lasmiditan is effective for the acute
treatment of migraine attacks with sustained efficacy
on all aspects of acute migraine attacks at 24 and
48 hours.

Clinical implications

e Migraine is a chronic, debilitating neurological disease that is associated with multiple unmet needs for
patients, including dissatisfaction with acute migraine treatment.

e In a pooled analysis of two Phase 3 randomized clinical trials of lasmiditan, sustained pain freedom at 24
and 48 hours was significantly greater for patients treated with lasmiditan versus placebo.

e Sustained benefits of lasmiditan versus placebo were also noted for other efficacy outcomes including most
bothersome symptom-free, total migraine-free and disability-free responses.

e A significantly higher proportion of patients treated with lasmiditan versus placebo achieved a modified
sustained pain freedom response (utilizing a meta-analysis definition).

e The reported results suggest that lasmiditan is effective for the acute treatment of migraine attacks, with
sustained efficacy on all aspects of acute migraine attacks at 24 and 48 hours.
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