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ABSTRACT
Background: Lasmiditan is a selective serotonin (1F) receptor agonist approved for acute treatment of
migraine with 3 doses: 50, 100, and 200 mg.
Objective: To help provide dosing insights, we assessed the efficacy and safety of lasmiditan in patients
who treated two migraine attacks with the same or different lasmiditan doses.
Methods: Integrated analyses used data from the migraine attack treated in either of two controlled,
Phase 3, single attack studies (SAMURAI/SPARTAN), and after the first attack treated in the open-label
GLADIATOR extension study. Eight patient groups were created based on the initial dose received in
SAMURAI or SPARTAN and the subsequent dose in GLADIATOR: placebo-100, placebo-200, 50-100,
50-200, 100-100, 100-200, 200-100, 200-200. Migraine pain freedom, migraine-related functional
disability freedom, most bothersome symptom (MBS) freedom, and pain relief were evaluated at
2-h post-dose. The occurrence of most common treatment-emergent adverse events (MC-TEAE) was
evaluated. Shift analyses were performed for pain freedom and >1 MC-TEAE. The incidence of patients
with a specific outcome from the first and subsequent doses were compared within each dose change
group using McNemar’s test.
Results: Small, but consistent, increases in incidences of pain freedom, migraine-related functional
disability freedom, MBS freedom, and pain relief occurred when the second lasmiditan dose was higher
than the initial dose. For patients starting on 50 mg, increasing to 100 or 200 mg provided a positive
efficacy-TEAE balance, despite an increase in incidence of =1 MC-TEAE. For patients starting on 100 mg,
increasing to 200 mg provided a positive efficacy-TEAE balance. If the initial dose was 100 or 200 mg,
the incidence of patients experiencing >1 MC-TEAE decreased or stayed the same with their subsequent
dose, regardless of dose. Decreasing from 200 to 100 mg led to a decrease in patients with pain
freedom and =1 MC-TEAE, resulting in a neutral efficacy-TEAE balance. Shift analyses supported these
findings.
Conclusion: A positive efficacy-TEAE balance exists for patients increasing their lasmiditan dose for
treatment of a subsequent migraine attack. These results could be important for optimizing dosing for
individual patients.

Clinicaltrials.gov: SAMURAI (NCT02439320); SPARTAN (NCT02605174); GLADIATOR (NCT02565186).

ARTICLE HISTORY
Received 11 October 2020
Accepted 4 December 2020

KEYWORDS
Dose; lasmiditan; prescribe;
safety; efficacy; migraine

1. Introduction

Lasmiditan, a selective serotonin (5-hydroxytryptamine) 1F
receptor agonist approved in the United States (US) for the
acute treatment of migraine in adults [1], is a first-in-class
ditan [2], which has a different structure and mechanism of
action than triptans utilized for treatment of migraine [3].
Evidence suggests that lasmiditan exerts its therapeutic effects
by decreasing neuropeptide release and inhibiting pain path-
ways, without causing vasoconstriction [3]. Lasmiditan’s high
lipophilicity and the locations of 5-HT;¢ receptors suggest that
lasmiditan acts on both the peripheral and central nervous
systems [3-9]. As lasmiditan was recently approved in the US
for the acute treatment of migraine, with 3 efficacious doses
(50, 100, and 200 mg) [1], examination of the effect of chan-
ging lasmiditan dose from initial to subsequent migraine

attacks on efficacy and safety could help guide healthcare
providers in making dosing decisions for their patients.

The first two Phase 3 studies (SAMURAI and SPARTAN) with
lasmiditan were similarly designed for treatment of a single
migraine attack [10,11]. Based on data from these studies, all
doses (50 [SPARTAN only], 100 and 200 mg) of lasmiditan
resulted in a significantly greater proportion of patients who
experienced pain freedom, migraine-related functional disabil-
ity freedom, most bothersome symptom (MBS) freedom, and
pain relief at 2 hours after dosing compared to placebo [12].
Lasmiditan was also associated with a dose-dependent
increase in the incidence of adverse events. These events
were generally mild or moderate in severity and of limited
duration [13]. The most common treatment-emergent adverse
events (MC-TEAEs) were dizziness, fatigue, paresthesia,
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sedation (includes somnolence), nausea and/or vomiting, and
muscle weakness [2]. Post hoc analyses of SAMURAI and
SPARTAN data showed a positive correlation between efficacy
and the most common TEAEs [13-15], which could be a factor
for healthcare providers and their patients in making dosing
decisions.

The open-label Phase 3 study, GLADIATOR, was designed to
assess the long-term safety and efficacy of lasmiditan treat-
ment (100 and 200 mg) for multiple migraine attacks [16]. The
incidence of TEAEs and the most common TEAEs were con-
sistent with the single attack studies and TEAE frequency
decreased with subsequent-treated attacks. Conversely, inci-
dence of pain freedom and other efficacy outcomes remained
similar over time across multiple-treated attacks [16].
Understanding that the incidence of TEAEs may go down
while the efficacy may remain constant across subsequent
lasmiditan treatments for migraine attacks over time may
help inform treatment decisions.

The purpose of this study was to assess the effects of
a change in lasmiditan dose on drug efficacy and safety for
the treatment of a single migraine attack in SAMURAI or
SPARTAN and the first migraine attack experienced in the
follow-up GLADIATOR study. This study assesses the efficacy
and safety of lasmiditan across treatment of 2 migraine attacks
as an initial dose and a subsequent dose. The current results
provide information relevant to choosing the first lasmiditan
dose for treating a migraine attack and subsequent dose for
treating another migraine attack when lasmiditan 50, 100, and
200 mg choices are available.

2. Methods

Data for these analyses come from studies, which were con-
ducted in accordance with the Declaration of Helsinki and
internationally accepted standards of Good Clinical Practice.
All patients gave written informed consent before enrollment.

2.1. Study designs

SAMURAI (NCT02439320) and SPARTAN (NCT02605174) were
double-blind, single attack, Phase 3 migraine acute treatment
studies in which patients with migraine were randomly assigned
to lasmiditan 50 mg (SPARTAN only), 100 mg, 200 mg, or placebo.
Details of study design, including randomization, inclusion criteria,
exclusion criteria, and outcome measures were previously
described (Figure 1) [10,11].

GLADIATOR (NCT02565186), a prospective, open-label
Phase 3 study, consisted of patients who had completed either
SAMURAI or SPARTAN, met study entry criteria, and opted to
enter GLADIATOR. It was designed to evaluate the efficacy and
safety of treating multiple migraine attacks for up to 1 year
with lasmiditan. Patients were rerandomized to either lasmidi-
tan 100 mg or 200 mg (Figure 1) [16]. Neither a lasmiditan 50-
mg treatment arm nor a placebo or active comparator was
available in GLADIATOR.

For both safety and efficacy analyses, eight patient groups
were created based on the initial dose received in SAMURAI or
SPARTAN and the subsequent dose received in GLADIATOR

Double Blind Treatment Period
for SAMURAI and SPARTAN
(Single attack studies)

Open-Label Period GLADIATOR
(15t attack of multi-attack study)

Placebo P
. LTN 100 mg
LTN 50 mg® R
LTN 100 mg N
i LTN 200 mg
LTN 200 mg i
Screening/ End of Study/
Randomization Screening/

Randomization

Figure 1. Study designs of SAMURAI, SPARTAN, and GLADIATOR.
9LTN 50-mg dose included in SPARTAN only. Abbreviation: LTN = lasmiditan.

(SAMURAI/SPARTAN dose-GLADIATOR dose): placebo-100, pla-
cebo-200, 50-100, 50-200, 100-100, 100-200, 200-100, 200-200.

2.2. Analysis populations

The current analyses included only the patients from SAMURAI
or SPARTAN who were randomly assigned in GLADIATOR.

All efficacy assessments were conducted on data from
patients that were in the intent-to-treat (ITT) population of
SAMURAI or SPARTAN and GLADIATOR. The ITT population
consisted of randomly assigned patients who took a dose of
study drug and who recorded any post-dose headache sever-
ity or symptom assessments. Patients were encouraged not to
take their dose until the migraine pain was either moderate or
severe per the study protocol. Less than 2.0% of patients
(total) had mild pain severity at the time of dosing.

The safety population consisted of randomly assigned
patients who took a dose of study drug in SAMURAI or
SPARTAN and GLADIATOR, regardless of whether they under-
went any study assessments. The safety population was used
for the demographics, patient characteristics, and safety
analyses.

2.3. Outcomes

The efficacy endpoints were pain freedom, migraine-related
functional disability freedom, MBS freedom, or pain relief at
2 hours after the first dose and defined in the original reports
[10,11,16]. Pain freedom is the reduction in headache severity
from mild, moderate, or severe at baseline to none at the
indicated assessment time. Migraine-related functional disabil-
ity freedom is the reduction in migraine-related functional
disability from ‘mild interference’, ‘marked interference’, or
‘need complete bed rest’ at baseline to ‘not at all'. MBS free-
dom is the complete resolution of either nausea, phonopho-
bia, or photophobia as designated at baseline. Pain relief is the
decrease in pain from severe or moderate to none or mild, or
reduction from mild to none. The incidence of patients who
met each efficacy parameter was assessed for the treated



attack in SAMURAI or SPARTAN (first dose) and assessed again
for the first attack treated in GLADIATOR (subsequent dose).

Safety assessments were based on the incidence of patients
with =1 MC-TEAE within 48 hours of treatment dose. A MC-
TEAE is a TEAE that occurred in >2% of lasmiditan-treated
patients after rounding and more frequently than placebo in
SAMURAI and SPARTAN. Most common TEAEs included dizzi-
ness, fatigue (includes asthenia and malaise), paresthesia
(includes paresthesia oral, hypoesthesia, and hypoesthesia
oral), sedation (includes somnolence), nausea and/or vomiting
(includes both terms), and muscular weakness. Safety assess-
ments were conducted in SAMURAI or SPARTAN and in
GLADIATOR separately.

The eight dosing patient groups were assessed for efficacy
and safety shifts from one dosed attack to the next-dosed
attack: pain-free to pain-free, pain-free to not pain-free, not
pain-free to not pain-free, and not pain-free to pain-free; MC-
TEAE free to MC-TEAE free, MC-TEAE free to not MC-TEAE free,
not MC-TEAE free to not MC-TEAE free, and not MC-TEAE free
to MC-TEAE free.

2.4. Statistical analyses

Summary statistics were used to generate baseline demo-
graphic and patient characteristics, including frequencies and
percentages for categorical variables, as well as for means and
standard deviations for continuous variables.

To evaluate how a change in dose affects efficacy, the
percentage of patients who achieved pain freedom at
2 hours after the first dose and the subsequent dose for
each dose change group was analyzed. McNemar's test was
used to assess whether the incidence of patients who achieve
efficacy outcomes were different between the first and sub-
sequent dose and a p-value was reported for each dose
change group.

The number of patients who shifted their response status
from the first dose to the subsequent dose was summarized in
each dose change group. A Fisher’s exact test was used to
statistically compare the most clinically relevant shifts. For

Table 1. Baseline patient characteristics and demographics.
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patients with a first dose of PBO, 50 mg, or 100 mg who did
not achieve pain freedom at 2 hours, the association between
a patient’s subsequent dose of lasmiditan 100 or 200 mg and
whether or not they achieved pain freedom with their subse-
quent dose were evaluated. For patients with a first dose of
lasmiditan 200 mg who achieved pain freedom at 2 hours, the
association between a patient’s subsequent dose of lasmiditan
100 or 200 mg and whether or not they achieved pain free-
dom with their subsequent dose were evaluated. These ana-
lyses were repeated for migraine-related functional disability
freedom, MBS freedom, and pain relief. Additionally, for
patients with a first dose of PBO, 50 mg, or 100 mg who
were MC-TEAE free, the association between a patient’s sub-
sequent dose of lasmiditan 100 or 200 mg and whether or not
they were MC-TEAE free with their subsequent dose were
evaluated. For patients with a first dose of lasmiditan
200 mg who were not MC-TEAE free, the association between
a patient’s subsequent dose of lasmiditan 100 or 200 mg and
whether or not they were not MC-TEAE free with their sub-
sequent dose were evaluated.

All statistical tests conducted were 2-sided. Any p-value of
less than 0.05 indicates statistical significance. All analyses were
performed using the software SAS Enterprise Guide Version 7.1.

3. Results
3.1. Patients

Baseline patient characteristics and demographics were
similar between patients who had the same first dose but
different subsequent dose. At baseline, across eight dose
change patient groups, the range of sample size was 159
to 304 patients. Over 80% of patients were female. Most
subjects had moderate or severe pain at baseline. The
mean duration of migraine history was around 18 to
19 years and the range of the average migraines per
month was 5.1 to 5.3 in the past 3 months (Table 1).
Patients across dose groups for each study included in
the current analyses were balanced for patient and disease

Treatment Groups (SPARTAN or SAMURAI to GLADIATOR)

PBO to PBO to
LTN LTN LTN50 mgto LTN 50 mgto LTN 100 mgto LTN 100 mgto LTN 200 mg to LTN 200 mg to
Group 100 mg 200 mg LTN 100 mg LTN 200 mg LTN 100 mg LTN 200 mg LTN 100 mg LTN 200 mg
N 272 304 159 161 260 262 239 235
Age, years, mean (SD) 421 (12.4) 43.2(12.2) 41.7 (125) 45.1 (13.5) 429 (123) 42.5(11.8) 414 (11.8) 42.4 (12.5)
Female, n (%) 233 (85.7) 262 (86.2) 141 (88.7) 138 (85.7) 222 (85.4) 223 (85.1) 199 (83.3) 200 (85.1)
Non-Caucasian, n (%) 46 (16.9) 66 (21.7) 34 (21.4) 24 (14.9) 70 (26.9) 46 (17.6) 57 (23.8) 53 (22.6)
Baseline Pain, n (%) - - - - - - - -
Severe 71 (26.1) 88 (28.9) 33 (20.8) 45 (28.0) 65 (25.0) 69 (26.3) 66 (27.6) 78 (33.2)
Moderate 194 (71.3) 211 (69.4) 121 (76.1) 112 (69.6) 187 (71.9) 190 (72.5) 171 (71.5) 156 (66.4)
Mild 7 (2.6) 5(1.6) 5@3.1) 4 (2.5) 8 (3.1) 3(1.1) 2 (0.8) 1(0.4)
Duration of migraine history, 18.2 (12.2) 19.4 (13.2) 19.3 (11.8) 19.3 (13.1) 19.3 (13.8) 18.0 (13.0) 18.7 (12.7) 17.9 (12.8)
years, mean (SD)
Average migraines/month in 5.3 (1.9) 52 (1.7) 5.1(1.7) 5.2 (2.1) 5.2 (1.8) 5.1 (1.8) 53(1.7) 5.2 (1.7)

past 3 months, mean (SD)

Data from the safety population is presented.

Abbreviations: PBO = placebo, LTN = lasmiditan; N = number of patients with non-missing assessments; n = number of patients within each specific category;

SD = standard deviation.
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Table 2. Efficacy-TEAE balance change from first dose to subsequent dose.

SPARTAN/SAMURAI to GLADIATOR

Percent Change from 1st Dose to 2nd Dose

Treatment Groups Efficacy Safety
Pain Free Disability Free MBS Free Pain Relief =1 MC-TEAE

PBO to LTN 100 mg +14.3 +13.4 +16.9 +17.6

PBO to LTN 200 mg +6.3 +6.0 +8.3 +19.8

LTN 50 mg to LTN 100 mg +1.9 +3.0 +0.8 +9.6

TN 100mg to UTN 100 mg S S S 30

LTN 100 mg to LTN 100 mg +3.0 -9.6

LTN 100 mg to LTN 200 mg +5.1 -0.4

LTN 200 mg to LTN 100 mg +7.7 9.6

LTN 200 mg to LTN 200 mg +0.6 +1.0 -5.5

Color code: green = increased percentage in difference from first dose to subsequent dose in incidence of efficacy assessment (pain freedom, disability freedom,
MBS freedom, pain relief) or decreased percentage in incidence of >1 MC-TEAE (not MC-TEAE free); red = decreased percentage in difference from first dose to
subsequent dose in incidence of efficacy assessment or increased percentage in incidence of =1 MC-TEAE (not MC-TEAE free)

Abbreviations: LTN = lasmiditan; MBS = most bothersome symptom; MC-TEAE = most common treatment-emergent adverse event; PBO = placebo.

characteristics, including comorbidities and concomitant
medications [10,11,16,17].

3.2. Efficacy and treatment-emergent adverse events

3.2.1. First dose: 50 mg

3.2.1.1. Increase subsequent dose. Increasing lasmiditan
dose from 50 mg for a single migraine attack in SPARTAN to
a 100- or 200-mg dose for the first migraine attack in
GLADIATOR consistently improved the rate of pain freedom
(50-100 = 29.5-31.4%; 50-200 = 33.1-38.1%) (Figure 2a),
migraine-related functional disability freedom (50-100 = 33.3—-
36.4%; 50-200 = 36.6-40.8%) (Figure 2b), MBS freedom (50--
100 = 46.8-47.6%; 50-200 = 48.4-59.4%, p <0.05) (Figure 2¢),
and pain relief (50-100 = 63.2-72.8%, p <0.05;
50-200 = 61.5-73.0%, p <0.05) (Figure 2d). Increasing from
lasmiditan 50 to 100 or 200 mg increased the incidence of
patients with =1 MC-TEAE from 10.7% to 17.0%, a 6.3%
change, and 12.4% to 16.8%, a 4.4% change, respectively
(Figure 3, Table 2). This increased incidence of having =1 MC-
TEAE is less than the increase in incidence of pain relief
(difference of 9.6% and 11.5%, respectively) (Table 2).

For patients who were not pain-free after taking lasmiditan
50 mg, changing to 200 versus 100 mg to treat the second
migraine attack resulted in a greater percentage (9.0% differ-
ence) of patients experiencing pain freedom (Figure 4a). For
patients who were MC-TEAE free after taking lasmiditan
50 mg, taking lasmiditan 200 versus 100 mg to treat
a subsequent attack did not result in a greater percentage of
patients experiencing a MC-TEAE (Figure 4b).

While supporting the currently described trends, increasing
the dose from lasmiditan 50 to 200 mg did not result in
a significant difference in the 2-h shift analysis from not pain-
free to pain-free (Table 3a). There was, however, a significantly
(p <0.05) greater incidence of patients shifting from not MBS
free to MBS free with increasing lasmiditan dose from 50 to
200 mg (24.2%) versus an increase from 50 to 100 mg (15.3%)
(Table 3c¢).

3.2.1.2. Same subsequent dose. Based on study design,
there are no data available to assess the effect of treating
a patient’s first migraine attack with lasmiditan 50 mg and
then repeating the same dose for a second migraine attack.

3.2.1.3. Decrease subsequent dose. Based on study design,
there are no data available to assess the effect of treating
a patient’s first migraine attack with lasmiditan 50 mg and
then placebo for a second migraine attack.

3.2.2. First dose: 100 mg

3.2.2.1. Increase subsequent dose. Increasing lasmiditan
dose from 100 mg to 200 mg (100-200) consistently improved
the rate of pain freedom (29.7-35.5%) (Figure 2a), migraine-
related functional disability freedom (34.9-40.7%) (Figure 2b),
MBS freedom (43.5-48.9%) (Figure 2c), and pain relief (65.0—-
70.1%) (Figure 2d). Increasing the lasmiditan dose from 100 to
200 mg did not relevantly change the incidence of patients
with =1 MC-TEAEs (0.4% decrease) (Figure 3).

For patients who were not pain-free after taking lasmiditan
100 mg, changing to 200 versus 100 mg to treat the second
migraine attack resulted in a greater percentage (10.4% increase;
p <0.05) of patients experiencing pain freedom (Figure 4a, Table
3a). For patients who were MC-TEAE free after taking lasmiditan
100 mg, changing to 200 mg versus 100 mg to treat
a subsequent attack resulted in a higher percentage of patients
(5.7% difference) experiencing a MC-TEAE (Figure 4b).

3.2.2.2. Same subsequent dose. Repeating the lasmiditan
100-mg dose (100-100) resulted in small decreases in the
incidence of patients with pain freedom (31.8-29.0%) (Figure
2a) and migraine-related functional disability freedom (36.6—
33.0%) (Figure 2b), similar incidence of MBS freedom (43.8—-
43.3%) (Figure 2c), and an increase in pain relief (63.6-66.7%)
(Figure 2d). Repeating the 100-mg dose also resulted in
a decreased incidence of patients with =1 MC-TEAE from
19.6% to 10.0% (p <0.05) (Figure 3).

3.2.2.3. Decrease subsequent dose. Based upon study
design, there are no data available to assess the effect of treat-
ing a patient’s first migraine attack with lasmiditan 100 mg and
then decreasing the dose for a second migraine attack.

3.2.3. First dose 200 mg

3.2.3.1. Increase subsequent dose. Based upon study
design, there is no data available to assess the effect of treating
a patient’s first migraine attack with lasmiditan 200 mg and then
increasing the dose for a second migraine attack.
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Table 3. Pain freedom (a), Disability freedom (b), Most bothersome symptom freedom (c), Pain relief (d), and Most common treatment-emergent adverse event MC-
TEAE freedom (e) — Distribution of patients in each of four outcome shift categories by dose scheme.

(a) SAMURAI/SPARTAN to

GLADIATOR Pain Freedom Shift Category
Treatment Group N @  Pain Free to Pain Free Pain Free to Not Pain Free Not Pain Free to Not Pain Free  Not Pain Free to Pain Free
PBO to LTN 100 mg 266 36 (13.5%) 18 (6.8%) 156 (58.6%) 56 (21.1%)
PBO to LTN 200 mg 302 2 (13.9%) 4 (11.3%) 173 (57.3%) 3 (17.5%)
LTN 50 mg to LTN 100 mg 156 24 (15.4%) 2 (14.1%) 85 (54.5%) 5 (16.0%)
LTN 50 mg to LTN 200 mg 160 27 (16.9%) 6 (16.3%) 73 (45.6%) 4 (21.3%)
LTN 100 mg to LTN 100 mg 255 39 (15.3%) 2 (16.5%) 139 (54.5%) 5 (13.7%)
LTN 100 mg to LTN 200 mg 256 6 (14.1%) 0 (15.6%) 125 (48.8%) 5 (21.5%)
LTN 200 mg to LTN 100 mg 234 48 (20.5%) 6 (19.7%) 112 (47.9%) 8 (12.0%)
LTN 200 mg to LTN 200 mg 229 50 (21.8%) 7 (20.5%) 99 (43.2%) 3 (14.4%)

(b) SAMURAI/SPARTAN to Disability Freedom Shift Category

GLADIATOR
Treatment Group N @ Disability Free to Disability Free to Not Not Disability Free to Not Not Disability Free to
Disability Free Disability Free Disability Free Disability Free
PBO to LTN 100 mg 239 39 (16.3%) 0 (8.4%) 128 (53.6%) 52 (21.8%)
PBO to LTN 200 mg 250 43 (17.2%) 34 (13.6%) 124 (49.6%) 9 (19.6%)
LTN 50 mg to LTN 100 mg 132 28 (21.2%) 16 (12.1%) 68 (51.5%) 0 (15.2%)
LTN 50 mg to LTN 200 mg 142 32 (22.5%) 20 (14.1%) 64 (45.1%) 6 (18.3%)
LTN 100 mg to LTN 100 mg 227 41 (18.1%) 42 (18.5%) 110 (48.5%) 4 (15.0%)
LTN 100 mg to LTN 200 mg 209 43 (20.6%) 30 (14.4%) 94 (45.0%) 2 (20.1%)
LTN 200 mg to LTN 100 mg 190 47 (24.7%) 31 (16.3%) 82 (43.2%) 0 (15.8%)
LTN 200 mg to LTN 200 mg 196 48 (24.5%) 8 (19.4%) 83 (42.3%) 7 (13.8%)

(c) SAMURAI/SPARTAN to MBS Freedom Shift Category

GLADIATOR
Treatment Group N MBS Free to MBS Free MBS Free to Not MBS Free  Not MBS Free to Not MBS Free ~ Not MBS Free to MBS Free
PBO to LTN 100 mg 219 54 (24.7%) 19 (8.7%) 90 (41.1%) 56 (25.6%)
PBO to LTN 200 mg 229 59 (25.8%) 27 (11.8%) 97 (42.4%) 46 (20.1%)
LTN 50 mg to LTN 100 mg 124 40 (32.3%) 18 (14.5%) 47 (37.9%) 19 (15.3%)
LTN 50 mg to LTN 200 mg 128 45 (35.2%) 17 (13.3%) 35 (27.3%) 31 (24.2%)
LTN 100 mg to LTN 100 mg 203 47 (23.2%) 42 (20.7%) 73 (36.0%) 41 (20.2%)
LTN 100 mg to LTN 200 mg 184 51 (27.7%) 29 (15.8%) 65 (35.3%) 39 (21.2%)
LTN 200 mg to LTN 100 mg 168 52 (31.0%) 34 (20.2%) 52 (31.0%) 30 (17.9%)
LTN 200 mg to LTN 200 mg 180 57 (31.7%) 32 (17.8%) 58 (32.2%) 33 (18.3%)

(d) SAMURAI/SPARTAN to Pain Relief Shift Category

GLADIATOR
Treatment Group N ? Pain Relief to Pain Relief  Pain Relief to No Pain Relief ~No Pain Relief to No Pain Relief  No Pain Relief to Pain Relief
PBO to LTN 100 mg 244 84 (34.4%) 31 (12.7%) 5 (22.5%) 74 (30.3%)
PBO to LTN 200 mg 258 105 (40.7%) 27 (10.5%) 8 (18.6%) 78 (30.2%)
LTN 50 mg to LTN 100 mg 136 73 (53.7%) 13 (9.6%) 4 (17.6%) 6 (19.1%)
LTN 50 mg to LTN 200 mg 148 75 (50.7%) 16 (10.8%) 4 (16.2%) 3 (22.3%)
LTN 100 mg to LTN 100 mg 231 107 (46.3%) 40 (17.3%) 7 (16.0%) 7 (20.3%)
LTN 100 mg to LTN 200 mg 214 109 (50.9%) 30 (14.0%) 4 (15.9%) 1 (19.2%)
LTN 200 mg to LTN 100 mg 195 102 (52.3%) 23 (11.8%) 2 (16.4%) 8 (19.5%)
LTN 200 mg to LTN 200 mg 203 107 (52.7%) 33 (16.3%) 8 (13.8%) 5 (17.2%)
(e) SAMURAI/SPARTAN to MC-TEAE Freedom Shift Category

GLADIATOR
Treatment Group N® MC-TEAE Free to MC-TEAE ~ MC-TEAE Free to Not MC- Not MC-TEAE Free to Not MC- Not MC-TEAE Free to MC-
Free TEAE Free TEAE Free TEAE Free
PBO to LTN 100 mg 272 216 (79.4) 42 (15.4) 4 (1.5) 10 (3.7)
PBO to LTN 200 mg 304 229 (75.3) 58 (19.1) (2.3) 10 (3.3)
LTN 50 mg to LTN 100 mg 159 119 (74.8) 23 (14.5) 4 (2.5) 13 (8.2)
LTN 50 mg to LTN 200 mg 161 122 (75.8) 19 (11.8) (5.0 12 (7.5)
LTN 100 mg to LTN 100 mg 260 193 (74.2) 16 (6.2) 10 (3.8) 41 (15.8)
LTN 100 mg to LTN 200 mg 262 175 (66.8) 27 (10.3) 32 (12.2) 28 (10.7)
LTN 200 mg to LTN 100 mg 239 166 (69.5) 18 (7.5) 14 (5.9) 41 (17.2)
LTN 200 mg to LTN 200 mg 235 163 (69.4) 21 (8.9) 17 (7.2) 34 (14.5)

“Total number of patients for each dose change group and the denominator for all percentages shown.
The number of patients who shifted their response status from the first dose to the subsequent dose was summarized in each dose change group.
Abbreviations: LTN = lasmiditan; MBS = most bothersome symptom; MC-TEAE = most common treatment-emergent adverse event; PBO = placebo.

3.2.3.2. Same subsequent dose. Repeating the lasmiditan
200-mg dose (200-200) led to a decrease in rate of pain
freedom (42.4-36.2%) (Figure 2a) and migraine-related func-
tional disability freedom (43.9-38.3%) (Figure 2b), whereas
MBS freedom (49.4-50.0%) (Figure 2¢) and pain relief (69.-
0-70.0%) (Figure 2d) rates stayed approximately the same.

Repeating the 200-mg dose also resulted in a decreased
incidence of patients with =1 MC-TEAE from 21.7% to
16.2% (Figure 3).

3.2.3.3. Decrease subsequent dose. Decreasing lasmiditan
dose from 200 mg to 100 mg (200-100) decreased the rate
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Figure 2. Efficacy outcomes for the first dose and subsequent dose.
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*p-Value <0.05.The first dose is the dose that was received for treating the attack in SAMURAI or SPARTAN and the subsequent dose was the dose received for treating the first attack in
GLADIATOR. Difference is the percentage in GLADIATOR minus the percentage in pooled SAMURAI or SPARTAN studies. Efficacy outcomes reported at 2 h after dosing. Abbreviations:

MBS = most bothersome symptom; PBO = placebo.

of pain freedom (40.2-32.5%, p <0.05) (Figure 2a), whereas
migraine-related functional disability freedom (41.1-40.5%)
(Figure 2b) and MBS freedom (51.2-48.8%) (Figure 2c)
stayed approximately the same, while pain relief improved
(64.1-71.8%) (Figure 2d). Decreasing the lasmiditan dose
from 200 to 100 mg decreased the incidence of patients
with =1 MC-TEAE from 23.0% to 13.4% (p <0.05) (Figure 3).

For patients who were pain-free at 2 hours after taking
lasmiditan 200 mg, changing to 100 or repeating the 200-mg
dose resulted in a similar incidence of patients shifting from
pain-free to not pain-free (19.7% versus 20.5%, respectively;
(Table 3a). Patients who experienced =1 MC-TEAE after a 200-
mg dose to treat their first attack and decreased their subse-
quent dose to 100 mg, had a lower incidence of >1 MC-TEAE
(5.9%) compared to those patients who took the same dose
for their second attack (7.2%) (Table 3e). For patients who
were MC-TEAE free after taking lasmiditan 200 mg, changing
to 100 or 200 mg resulted in a similar incidence of patients

shifting from MC-TEAE free to not MC-TEAE free (7.5% versus
8.9%, respectively; (Table 3e).

3.2.4. Efficacy and adverse event outcome shifts
independent of first dose

Regardless of starting dose, for patients still having pain after
taking an initial lasmiditan dose, increasing the dose for
a subsequent migraine attack resulted in an increased inci-
dence of patients becoming pain-free (28.7%) versus patients
remaining on the same dose or decreasing their dose (22.2%
and 20.0%, respectively) (Figure 5). Conversely, if a patient was
pain-free after taking an initial dose, changing lasmiditan dose
did not seem to impact the incidence of pain freedom after
subsequent dose. Regardless of whether a patient was or was
not MC-TEAE free after taking an initial lasmiditan dose,
increasing dose for treatment of the subsequent migraine
attack was associated with a lower incidence of patients who
were MC-TEAE free versus patients who remained on the same
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Figure 3. Incidence of patients who experienced at least one MC- TEAE with the
first dose and subsequent dose.

*p-Value <0.05. First dose is the dose that was received for treating the attack in SAMURAI
or SPARTAN and the subsequent dose was the dose received for treating the first attack in
GLADIATOR. Difference is the percentage in GLADIATOR minus the percentage in pooled
SAMURAI or SPARTAN studies. MC-TEAEs reported within 48 hours after first dose for the
first treated migraine attack of each study were counted. Abbreviations: MC-TEAE = most
common treatment-emergent adverse event; PBO = placebo.

dose (Figure 6). Of patients who were MC-TEAE free (80.7%)
for their first dose, 90.6% remaining on the same dose and
85.8% who took an increased dose were MC-TEAE free for
their second dose. Of patients who were not MC-TEAE free
(19.3%) for their first dose, 73.5% remaining on the same dose
and 54.6% who took an increased dose were MC-TEAE free for
their second dose.

4. Discussion

Making lasmiditan dosing decisions can depend on multiple
factors, including the weight or magnitude of an increased
chance at pain freedom versus that of an increased chance of
a MC-TEAE occurring. We examined the effect of lasmiditan
dose change on efficacy and adverse event outcomes in
patients who took either placebo, lasmiditan 50, 100, or
200 mg to treat a single migraine attack in SAMURAI or
SPARTAN studies compared to the first attack treated in the
extension GLADIATOR study in which patients were randomly
assigned to take lasmiditan 100 or 200 mg (first dose and
subsequent dose, respectively). In these analyses, various las-
miditan dose combinations were assessed: placebo-lasmiditan
100 mg, placebo-lasmiditan 200 mg, lasmiditan 50-100,
50-200, 100-100, 100-200, 200-200, and 200-100 mg. The
objective for these post hoc analyses was to investigate the
efficacy and safety of lasmiditan-lasmiditan dose combina-
tions. The placebo-lasmiditan dose groups were included as
a reference to assess consistency with the primary studies.
The number needed to treat (NNT) to achieve efficacy out-
comes at 2 hours post-treatment relative to placebo has pre-
viously been reported [12], which supports a dose-related
efficacy response. The NNT for pain freedom was 10 with
lasmiditan 50 mg, 9 with 100 mg, and 6 with 200 mg; for
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pain relief was 7 with 50 mg, 6 with 100 mg, and 6 with
200 mg; for MBS freedom was 11 with 50 mg, 9 with
100 mg, and 8 for 200 mg [12]. Furthermore, a higher inci-
dence of patients who experience positive efficacy outcomes
appears to occur in those who have a TEAE than those who do
not [13-15]; this is an important consideration when deciding
on lasmiditan dosing options. Understanding MC-TEAE inci-
dence for an initial starting dose versus a subsequent dose
across multiple attacks over time is important in considering
the efficacy versus TEAE trade-off decisions.

In the current analyses, increasing the subsequent dose
improved the rate of pain freedom, migraine-related func-
tional disability freedom, MBS freedom, and pain relief. While
mean differences were small and generally not statistically
significant, the trends in these exploratory analyses were con-
sistent and suggestive of a positive efficacy-TEAE balance
when increasing lasmiditan dose over time. For example, if
a patient took 50 mg and then 100 or 200 mg, they had
a greater chance of efficacy as well as an increased chance
at having =1 MC-TEAE; however, the efficacy-TEAE balance
was positive. For patients who started on 50 mg for treatment
of their first attack and then switched to 200 mg for treatment
of their second attack, the increase in incidence of pain relief
was 2.6-fold greater than the increase of =1 MC-TEAE.
Increasing an initial lasmiditan dose from 50 or 100 mg to
200 mg for future migraine attacks may be beneficial to max-
imize the patients’ chance at pain freedom, while still provid-
ing a tolerable safety profile. If tolerability is not adequate,
waiting to increase the dose may be a preferred option. This
conclusion is supported with data showing that lasmiditan
efficacy is maintained over multiple-treated migraine attacks
while the likelihood of having a MC-TEAE goes down [16,18].

For patients who took the same lasmiditan dose for treatment
of both their first and second migraine attack, the efficacy-TEAE
balance seemed to be neutral. Continuing an efficacious dose may
be advantageous for some patients, even if they have some TEAEs,
because the incidence and severity of MC-TEAEs may diminish
with treatment of subsequent migraine attacks as early as
the second migraine attack treatment [16,18]. This phenomenon
was observed in the current analyses, where the incidence of
patients experiencing =1 MC-TEAE was similar or decreased from
the first lasmiditan dose to the subsequent dose if the initial dose
was 100 or 200 mg. This concept can be important for patients to
understand as ascertainment of an acceptable steady state effi-
cacy-TEAE balance with lasmiditan for an individual patient may
require assessment of multiple-treated migraine attacks.

Treatment with lasmiditan 200 mg followed by 200 mg
resulted in decreased pain freedom. This finding is not con-
sistent with GLADIATOR multi-attack lasmiditan 200-mg dos-
ing data that demonstrated stable levels of efficacy response
across migraine attacks with lasmiditan 200-mg treatment
[16,18]. In CENTURION, a randomly assigned, double-blind,
placebo-controlled, Phase 3 study specifically designed to
study consistency of effect across migraine attacks, both las-
miditan 100 and 200 mg were significantly superior to placebo
in the proportion of patients obtaining pain freedom 2-h post-
dose in at least 2 out of 3 treated migraine attacks [19].
Lasmiditan was also superior to placebo for the gated second-
ary endpoint, pain relief at 2-hours post-dose in at least 2 out
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Figure 4. Incidence of pain-free patients after the subsequent dose among patients who were not pain-free after the initial dose (a); incidence of patients not MC-
TEAE free after the subsequent dose among patients who were MC-TEAE free after the initial dose (b).

Other shift outcome combinations are not shown here, but data is available via Table 3(a-e) showing shifts such as pain-free to pain-free or not MC-TEAE free to not MC-TEAE free. The
absolute difference between the percentages in the GLADIATOR study (from the subsequent dose) and the SAMURAI or SPARTAN studies (from the first dose) are shown. The denominator
for the percentages shown is for all patients who were either not pain-free (a) or MC-TEAE free (b) after the first dose. Pain status was recorded at 2 hours post-dose. MC-TEAEs occurring
within 48 hours after first dose for the first migraine attack of each study were counted. Abbreviations: LTN = lasmiditan; MC-TEAE = most common treatment-emergent adverse event.
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Figure 5. Effect of changing lasmiditan dose on pain response based on pain outcome after the first treated attack.

This Sankey shift figure shows patient pain freedom outcomes for patients treated with lasmiditan for a first (LTN 50, LTN 100, LTN 200) and subsequent dose [increased dose (50-100,
50-200, 100-200), same dose (100-100, 200-200), or decreased dose (200-100)]. The number of patients in the first and subsequent dose populations are shown. Additionally, the
percentage of patients who are pain-free after their first and subsequent dose are shown. The ribbon height represents proportion of patients. Color code: black = LTN 50, dark gray = LTN
100, red = LTN 200; purple = increased dose, light gray = same dose, brown = decreased dose; green = pain free, yellow = not pain free. Abbreviation: LTN = lasmiditan.

of 3 treated migraine attacks [19]. These data support intra- by decreased incidence of having =1 MC-TEAE. For example, for
patient consistency of response to the effect of lasmiditan for  patients who decreased lasmiditan dose from 200 to 100 mg, the
the first and subsequent dose treatments. incidence of pain freedom and MBS freedom worsened, while

For patients who decreased their dose for their second attack, migraine-related functional disability stayed the same and pain
the efficacy-TEAE balance seemed to be relatively neutral, driven  relief improved; however, the incidence of having =1 MC-TEAE
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Figure 6. Effect of changing lasmiditan dose on the percentage of patients experiencing a MC-TEAE based on whether a MC-TEAE was experienced with treatment

of the first attack.

This Sankey shift figure shows patient MC-TEAE freedom outcomes for patients treated with lasmiditan for a first (LTN 50, LTN 100, LTN 200) and subsequent dose [increased dose (50-100,
50-200, 100-200), same dose (100-100, 200-200), or decreased dose (200-100)]. The number of patients in the first and subsequent dose populations are shown. Additionally, the
percentage of patients who are pain-free after their first and subsequent dose are shown. The ribbon height represents proportion of patients. Color code: black = LTN 50, dark gray = LTN
100, red = LTN 200; purple = increased dose, light gray = same dose, brown = decreased dose; green = pain free, blue = not pain free. Abbreviation: LTN = lasmiditan; MC-TEAE = most

common treatment-emergent adverse event.

decreased. For this example, a patient’s decrease in chance at
pain freedom was less than their decreased chance of having
a MC-TEAE.

In fact, for all dose combinations that resulted in increased
incidence of =1 MC-TEAE for the subsequent dose, the mag-
nitude of increase in pain relief exceeded the magnitude of
increase in the incidence of patients experiencing =1 MC-
TEAE. Moreover, patients starting on lasmiditan 100 or
200 mg had an increase in incidence of pain relief, while
having a decrease in incidence of MC-TEAE regardless of
which dose they received to treat their second attack.

Starting lasmiditan dose and dose adjustment optimization are
likely to be affected by an individual patient’s physiology, toler-
ance, and personal needs. Ultimately, dosing optimization should
be dependent on the patient and the relative importance of
treatment attributes to the patient. If a patient initially does not
see a benefit, the chance of having satisfactory results may be
increased with dose optimization and additional lasmiditan use.
The current results could be important for dosing decisions, parti-
cularly if a patient prioritizes a chance at pain freedom over
a chance of having a mild to moderate common TEAE of short
duration.

4.1. Limitations

There were several limitations in this study. The original Phase 3
studies were not specifically designed or powered to study dose
change effects between studies for these post hoc exploratory

analyses, and the sample sizes, especially for the shift group
comparisons, were relatively small. While trends were consistent,
it is possible that the 0 to 10% differences in incidence of patients
from first to second dose assessments observed could be asso-
ciated with normal variation.

SAMURAI and SPARTAN were placebo-controlled double-
blinded studies whereas GLADIATOR was open-label. Patients
who entered GLADIATOR who were previously on study drug in
SAMURAI or SPARTAN may be more likely to be lasmiditan respon-
ders and tolerant of lasmiditan. Examining patient results across
studies may have added unforeseen and uncontrolled variables.

GLADIATOR only had two treatment arms, lasmiditan 100
and 200 mg; therefore, no comparisons involving placebo or
50 mg dose combinations could be made. Study design also
resulted in the availability of only one decreased dose. Each
attack has variability regarding migraine attack severity, dura-
tion, and symptom presence.

5. Conclusion

The current data suggest a positive efficacy-TEAE balance for
patients increasing their lasmiditan dose for subsequent migraine
attacks. For example, the efficacy-TEAE balance for lasmiditan 100
to 200 mg was positive, where patients’ incidence of positive
efficacy increased across all assessments, while the incidence of
patients with at least one MC-TEAE stayed the same.

These data suggest that if a patient:
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e Started on lasmiditan 50 mg, increasing their dose for
treating subsequent migraine attacks may provide
a more optimized efficacy-TEAE balance.

e Started on lasmiditan 100 mg, it may be beneficial to
switch to 200 mg for subsequent migraine attacks
because there is potential for a gain in pain freedom
without an increase in side effects or possibly even
a reduction in side effects.

e Had a good response resulting in pain freedom starting
on lasmiditan 100 mg but experienced side effects, it
may be worth trying 100 mg again, as side effects may
be less likely to appear.

e Had a good response resulting in pain freedom starting
on lasmiditan 200 mg but experienced intolerable side
effects, decreasing their dose can reduce side effects; in
this case, the efficacy-TEAE balance may be neutral, trad-
ing reduced side effects for reduced pain freedom while
being able to maintain pain relief.

The results of these analyses could be important for helping
healthcare providers optimize dosing for individual patients pre-
scribed lasmiditan, particularly if they prioritize a chance at pain
freedom over a chance of having a MC-TEAE. Optimizing dosing
for chronic neurological diseases, such as migraine, remains
important to reduce discontinuation due to a lack of efficacy or
intolerability.
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