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Abstract

Background: Galcanezumab is a therapeutic option for individuals with high-frequency episodic and chronic migraine.
To date, there is no information regarding treatment results for Colombia and Mexico. The aim of this study was to
determine the effectiveness and tolerability of galcanezumab in real-life patients from Colombia and Mexico.
Materials and methods: This was a prospective, independent, multicenter, real-life study. Ninety-eight patients
>18 years of age with a diagnosis of episodic and chronic migraine, who received galcanezumab 240 mg as a loading
dose followed by galcanezumab 120 mg monthly following the available guidelines, were included. At baseline, 3 months,
and 6 months, comparative analyses of migraine days/month, the headache impact test-6 (HIT-6), generalized anxiety dis-
order-7 (GAD-7), patient health questionnaire-9 (PHQ-9) scales, analgesic days/month, global self-perception, and inci-
dence of collateral effects were performed.

Results: Ninety-eight patients were included [mean age, 43.6 (standard deviation (SD) = 12.91); age range, 18-82 years;
women, 85.7%]. At baseline, 72.4% and 27.6% of patients had chronic migraine and episodic migraine, respectively. In the
episodic migraine group, there was a decrease in migraine days from baseline [6.3 (interquartile range (IQR) =3.5-9] to
6 months [3.6 (IQR = [.7-5)] of follow-up (p=0.01 baseline vs 6 months). Patients with chronic migraine changed from
[24.2 (IQR=22.9-24.9)] at baseline to [12.4 (IQR=10.9-13.2)] at month 3 and to [10 (IQR=8.7-11.6)] at the end of
follow-up (p<0.01). HIT-6, GAD-7, and PHQ-9 scores were significantly lower at months 3 and 6 than at baseline. De
novo constipation occurred in 8% of participants.

Conclusion: This study offers evidence of the effectiveness of galcanezumab in real life, including an impact on psychiatric

variables.
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Introduction

Although migraine is a condition related to multiple patho-
physiological factors,' calcitonin gene-related peptide
(CGRP), which is present in the central and peripheral nervous
systems, has been considered a key molecule in the pathogen-
esis of this disease.”> Therefore, this molecule has been stud-
ied as a therapeutic target, with treatments developed that
modify its function.* Galcanezumab is a humanized monoclo-
nal antibody against the CGRP ligand, recently approved in
our region for the preventive treatment of episodic and chronic
migraine. Although the EVOLVE 1-2,>® REGAIN,’ and
REALITY® studies showed a significant decrease in migraine
days per month and a reduction in the consumption of analge-
sics without high-impact side effects, these studies did not
include patients from Colombia and Mexico. In consideration
of'this argument, based on real-world data, we sought to deter-
mine the effectiveness and safety of galcanezumab in patients
from these countries. Additionally, due to the importance of
psychiatric comorbidities and the risk of migraine progres-
sion,” variations in levels of anxiety and depression were con-
sidered within the objectives of this study.

Materials and methods

Study design

This was an independent, multicenter, prospective real-life study
conducted in 12 specialized headache centers in Colombia and
Mexico. Patients who received galcanezumab 240 mg as a load-
ing dose, followed by galcanezumab 120 mg monthly, follow-
ing the available guidelines, which recommend that the drug is
indicated for patients with inadequate response to two or more
therapies with established efficacy,'® were included between
June and September 2022, and were followed up at 3 and 6
months. An electronic questionnaire was designed for the study
that was applied face to face at each visit by neurologists, who
were expetts in the diagnosis and treatment of headache disor-
ders and members of the headache chapter of the Colombian
Association of Neurology or the Mexican Society of Migraine
and Headache. This questionnaire was designed to collect socio-
demographic information and data of monthly migraine days
(MMD), monthly headache days (MHD), consumption of
analgesics, Allodynia Symptom Checklist-12 (ASC-12) score,
number of previous non-effective preventive medications, years
with migraine, history of comorbidities, patient health
questionnaire-9 (PHQ-9), generalized anxiety disorder-7
(GAD-7), headache impact test-6 (HIT-6), and global clinical

self-perception.'’ Telephone contact was permitted when
patients were unable to attend in-person medical appointments.
Migraine days were determined only if intensity was scored 2—3
out of 3, or in the presence of typical migraine symptoms despite
a pain intensity of 1 out of 3.

Ethical considerations

The study was approved by the ethics committee of
Fundacion Universitaria Sanitas (No. 020.23FUS), and
each patient signed an informed consent form. This study
was conducted in accordance with the Helsinki Declaration.

Subjects

Consecutive patients aged 18 years or older with migraine
(ICHD 3 criteria) were included in this study. Individuals
with conditions that impaired their ability to provide accur-
ate information were excluded from the study. Concomitant
preventive medications were permitted only if patients had
been receiving stable doses for at least three months, allow-
ing these treatments to be considered ineffective prior to the
initiation of galcanezumab. In practice, all patients received
galcanezumab as monotherapy.

Variables assessed in the questionnaire

Sociodemographic data were requested, such as sex, age,
marital status, education level, and socioeconomic stratum;
history of comorbidities; clinical characteristics, such as the
presence of an aura, signs of peripheral sensitization with
the ASC-12 score, and the existence of cranial autonomic
symptoms. We measured MMD, MHD, time in years
with migraine, and time since worsening, defined as the
time since an increase in monthly days frequency, with
the aim of excluding possible status migrainosus patients.
Questions about treatment regimen were asked, regarding
analgesic consumption per day, preventive drugs failed, num-
ber of preventives failed, and causes of therapeutic failure (no
tolerability, no efficacy, or both). Finally, PHQ-9, GAD-7,
HIT-6, and global clinical self-perception were completed.

Outcomes

The change in MHD was chosen as the primary outcome for
patients with chronic migraine; in those with episodic
migraine, the outcome chosen corresponded to the variation
in MMD.
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Changes in the number of days with migraine in chronic
migraine; consumption of analgesics; proportion of patients
with 30% to 49% (sub-responders), >50%, and >75%
improvement; changes in HIT-6, PHQ-9, and GAD-7
scores; global self-perception scores; percentage of regres-
sion to episodic migraine and the incidence of constipation,
were defined as secondary endpoints.

One day of migraine headache was defined as the pres-
ence of continuous pain, with signs and symptoms lasting
4 to 24 h or less, in case of pain resolution after taking a
drug with evidence in the treatment of migraine. Safety
and tolerability were determined by recording the occurrence
of predetermined adverse effects on a list generated referen-
cing a pivotal clinical trial. Constipation was classified as
emerging, already present, with worsening; already present,
without changes; and already present, with improvement.

Statistical analysis

Categorical variables were presented as absolute and rela-
tive frequencies. Continuous variables were presented as
means and standard deviations (SDs) (normal distribution)
or medians and interquartile ranges (IQRs; non-normal dis-
tribution). The Shapiro—Wilk test was used to determine the
normality of the data. To test for differences in the days of
headache and migraine, days of analgesic use, and migraine
days at the different follow-up times, the non-parametric
Kruskal-Wallis test was used. Additionally, multiple com-
parisons were made by applying the Holm correction to the
p value. Logistic regression was performed for factors
related to >50% improvement at month 6 of follow-up.

The data were analyzed using INVESTIGA 2022 (rights
reserved, Neurophysiology and Sleep Service, Neurology
Department) and IBM SPSS version 25 (IBM Corporation,
Armonk, NY, USA).

Results

A total of 98 consecutive patients, 58 in Colombia and 40 in
Mexico, were included in this study.

Females represented 74.1% and 90.1% of the patients
with episodic and chronic migraine, respectively. The aver-
age age of patients was not significantly different in the
chronic migraine group than in the episodic migraine group
(45 +19 vs. 40 + 16, p =0.23). The average number of years
with migraine and the duration of worsening until the initi-
ation of galcanezumab were greater in the chronic migraine
group than in the episodic migraine group. Similarly, patients
with chronic migraine had higher depression, anxiety, and
headache impact scores at baseline. Before starting galcane-
zumab, lack of effectiveness for at least 3 months was the
most frequent reason for therapeutic failure in both migraine
groups, with amitriptyline and topiramate being the drugs
most frequently tried before considering galcanezumab
(Table 1). At month 6, 29 withdrawals occurred: n=1 due

to non-effectiveness, n =3 due to side effects, n =4 for other
reasons, and # =21 due to loss to follow-up.

Effectiveness outcomes

Of the 71 patients with chronic migraine at baseline, 44
(62.0%) and 50 (70.4%) converted to episodic migraine at
months 3 and 6, respectively.

In the episodic migraine group, there was a decrease in
MMD from baseline [6.3 (IQR=5.6-6.9)] to 3 months
[5.5 (IQR=3.7-7.3)] and 6 months [3.6 (IQR=1.7-5)]
of follow-up (p =0.01 baseline vs. 6 months).

In this group, the days of consumption of analgesics
decreased from baseline [9.04 (IQR =7.5-10.5) to 3 months
[5.2 JQR =3.8-7.2) and 6 months [4.2 (IQR=2.6-5.9)] of
follow-up (Figure 1). In this group, the most commonly
used analgesics were nonsteroidal anti-inflammatory drugs
(NSAIDs) (55.6%), triptans (51.9%), combined analgesics
(18.5%), and opioids (3.7%).

In the chronic migraine group, there was a decrease in
MHD from baseline [24.2 (IQR =22.9-24.9)] to 3 months
[12.4 (IQR=10.9-13.2)] and 6 months [10 (IQR=28.7-
11.6)] of follow-up (» <0.01). MMD decreased from base-
line [18 (IQR = 12-22.50)] to 3 months [5 (IQR =7.6-12)]
and 6 months [5 (IQR =3-11.5)] of follow-up (p<0.01).
Regarding the consumption of analgesics, there was a
decrease from baseline [18.6 (IQR=17.6-19.6)] to 3
months [10 IQR=11.2-8.7)] and 6 months [8.2 (IQR =
7.6-9.8)] of follow-up (p<0.01). For patients suffering
from chronic migraine, the most frequently used analgesics
were NSAIDs (73.2%), triptans (59.2%), combined analge-
sics (46.5%), opioids (14.1%), and barbiturates (5.6%).

The response >50% at 3 months was determined in
65.4% and 61.6% (p=0.001) of patients with episodic
and chronic migraine, respectively, and most of them
remained stable at the sixth month. (Figure 2)

Other results: Regarding global self-perception, at 3
months and 6 months, there was a predominance of patients
who responded “much better” in the episodic migraine
group and “better” in the chronic migraine group. A signifi-
cantly higher proportion of patients with episodic migraine
reported clinical improvement compared with those who
showed no change or worsening at months 3 and 6 (p=
0.018). This phenomenon was also observed among
patients with chronic migraine (p =0.045). (Figure 3)

HIT-6, depression (PHQ-9), and anxiety (GAD-7) scores
were significantly different between baseline and 3 and 6
months of follow-up in both the chronic and episodic
migraine groups.

In the total cohort, the perception of response to analge-
sics at baseline was reported as optimal by 26.5% of respon-
dents, suboptimal by 57.1% of respondents and no response
by 16.3% of respondents; at month 3, the percentages were
77.8%, 20.0%, and 2.2%, respectively, and at month 6, they
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Table 1. Clinical and sociodemographic characteristics.

Episodic Chronic
27 (27.6%) 71 (72.4%) P value
Variable Mean (SD) Mean (SD)
Age (years) 40+ 16 45+ 19 0.231
Variable n (%) n (%)
Sex Female 20 (74.1) 64 (90.1) 0.048
Male 7 (25.9) 7(9.9) 0.048
Marital status Single 12 (44.4) 22 (31.0) 0.232
Married 10 (37.0) 29 (40.8) 0.801
Other 5 (18.5) 20 (28.2) 0.321
Education level Low 1 3.7) 7 (9.9) 0.031
Medium 3(ILT) 13 (18.3) 0.051
High 23 (85.2) 51 (71.8) 0.067
Socioeconomic stratum Low 5(18.5) 10 (14.1) 0.073
Medium 20 (74.1) 44 (62.0) 0.09
High 2 (7.4) 17 (23.9) 0.037
Presence of an aura 0 out of 10 attacks 16 (59.3) 34 (47.9) 0.041
| to 3 attacks 5(18.5) 17 (23.9) 0.282
4 to 7 attacks 1 (3.7) 12 (16.9) 0.032
8 to 10 attacks 5 (18.5) 8 (11.3) 0.172
Allodynia Without allodynia 9 (33.3) Il (15.5) 0.046
Mild allodynia 9 (33.3) 20 (28.2) 0.291
Moderate allodynia 3(1L.1) 14 (19.7) 0.044
Severe allodynia 6 (22.2) 26 (36.6) 0.022
Presence of trigeminal autonomic symptoms 6 (22.2) 28 (39.4) 0.017
Headache days/month—IQR 6.7 (3.2-9) 26 (20-30) <0.000001
Days/month migraine—IQR 6.7 (3.2-9) 18 (12-22.5) <0.000001
Days of analgesic consumption—IQR 9.04 (3-12) 20.5 (10-30) 0.005
Time in years with migraine—SD 16.2+6.1 222 +8.1 0.001
Preventive drugs failed Amitriptyline 18 (66.7) 33 (46.5) 0.001
Topiramate 13 (48.1) 45 (63.4) 0.004
Antagonist calcium 7 (25.9) 17 (23.9) 0.881
Valproic acid 6 (22) 25 (35.2) 0.033
Botulinum toxin 0 (0) 43 (61.0) —
Pericranial blocks 4 (14.8) 26 (36.6) 0.056
Beta-blockers 5 (18.5) 20 (28.2) 0.044
ARA [l inhibitors 0(0.0) 5(7.0) —
Therapeutic failure No efficacy 13 (48.1) 36 (50.7) 0.84
No safety tolerability 5(18.5) 7 (9.9) 0.072
Combination of the above 6 (22.2) 27 (38.0) 0014
Naive patients 3(11.1) I (1.4) 0.031
Number of preventives failed <I 5(18.5) 9 (12.6) 0.634
2 10 (45.5) 12 (54.5) 0.026
>3 12 (44.4) 50 (70.4) 0.071
Comorbidities Respiratory Il (40.7) 9 (12.7) 0.001
Cardiovascular 4 (14.0) 16 (22.5) 0.042
Other types of pain Il (40.7) 30 (42.3) 0.679
Psychiatric 13 (48.1) 33 (46.5) 0.754
Sleep 12 (44.4) 48 (67.6) 0.005
Rheumatologic 1 3.7) 5(7.0) 1.000
Gastrointestinal 16 (59.3) 45 (63.4) 0.162
Allergies 8 (29.6) 23 (32.4) 0.607
PHQ-9 6+4 10+6 0.009
GAD-7 6+2 7+5 0.000
HIT-6 6110 66+9 0.073

SD: standard deviation; IQR: interquartile range; PHQ-9: patient health questionnaire-9; GAD-7: generalized anxiety disorder-7; HIT-6: headache impact

test-6.
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Figure |. Comparative changes in headache days and depression, anxiety, and headache impact scores before and after treatment.
*For episodic migraine, measured in monthly migraine days; for chronic migraine, measured in monthly headache days. All the data
fulfilled the criteria for normal distribution (Shapiro—Wilk test p <0.05) for all the cases.

were 80.5%, 18.2%, and 1.3%, respectively (p <0.05 forall headache (12.2%), vertigo (8.9%), and pruritus (6.7%).

comparisons of proportions).

Safety and tolerability

Due to non-tolerability, three patients withdrew from the
study, with two patients withdrawing due to constipation;
this symptom emerged de novo in 8% of patients and was

No serious adverse effects were reported. The most frequent ~ Pre-existing but worsened following treatment in 10%
side effects were pain at the site of application (23.3%), (Figure 4).
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Figure 2. Alluvial plot of clinical response in percentage and migration probability from month 3 to month 6. Gray represents missing

data.

Discussion

As galcanezumab is covered by the local health insurance
systems in Mexico and Colombia, the findings reported
herein may contribute to refining local health policy strat-
egies for migraine treatment in these settings.

Clinical and demographic characteristics such as age,
time of evolution of migraine, and worsening of the clinical
course were comparable to those reported in clinical trials of
galcanezumab and in similar real-life studies.®'?

Regarding effectiveness, the results reported herein are
similar to those found in studies with similar methodolo-
gies,'*"? with effects at 6 months of treatment being consid-
erably better than those reported in pivotal studies of
galcanezumab in episodic and chronic migraine,®” phenom-
enon that could be explained by the placebo effect and by the
opportunity offered by real-life interventions that generate
higher effectiveness values.'* This considerable decrease in
headache days per month is correlated with a decrease in
the proportion of patients with chronic/episodic migraine
from baseline to months 3 and 6 of follow-up, an outcome
recently determined as a clinical objective of interest.'> In
addition to improving the frequency of headache and
migraine days, in this study, there was a lower intake of
analgesics, greater effectiveness, and improvements in
HIT-6 scores at month 3 and month 6, outcomes that suggest
the need to include additional variables when defining effect-
iveness in real life, as suggested by guidelines.'” In this
study, there were also improvements in PHQ-9 (depression)
scores and GAD-7 (anxiety) scores at months 3 and 6, out-
comes that suggest CGRP modification improves anxiety
and depression; these observations coincide with similar
studies with Fremanezumab and botulinum toxin that have

also shown favorable impacts on pain burden and emotional
components.'®!” Furthermore, experimental studies demon-
strate that central administration of CGRPa can induce
depression-like phenotypes.'® Additional evidence also sug-
gests that CGRP may directly or indirectly modulate the
dopaminergic reward system, thereby contributing specific-
ally to the anhedonic dimension, rather than the behavioral
despair component of depression-like pathology.”® Taken
together, these data describe a potential role of CGRP signal-
ing in the pathophysiology of mood disturbances and may
provide a mechanistic link between neuropeptide dysregula-
tion and affective symptoms.'®?!

In relation to previous treatment failures, we identified
that a substantial proportion of patients had not achieved clin-
ical improvement despite the use of multiple preventive ther-
apies. This observation aligns with findings from real-world
evidence, such as the REALITY and GARLIT cohorts,>!? as
well as pivotal randomized clinical trials,** in which galcane-
zumab demonstrated meaningful efficacy even among indivi-
duals with a history of multiple preventive treatment failures.
Considering that our study was conducted in a Latin
American population, we hypothesize that intrinsic factors
such as metabolic characteristics, cultural influences, and
treatment expectations could contribute to this favorable
therapeutic response.

With respect to chronic migraine, in this study, a consider-
able proportion of patients had previously failed treatment
with onabotulinumtoxinA, a finding comparable with the
REALITY study, in which 47.3% of participants had been
exposed to this therapy.® To date, no randomized head-to-head
trial comparing galcanezumab and onabotulinumtoxinA has
demonstrated clear superiority of one agent over the other.
Nevertheless, evidence from real-world observational studies
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suggests that galcanezumab may provide greater efficacy, as
reflected by a more pronounced reduction in MMD, compared
with onabotulinumtoxinA (—13.0 vs. —8.7 days/month,
p<0.001).* This observation highlights the potential clinical
relevance of CGRP monoclonal antibodies as an alternative
therapeutic strategy in patients suffering from chronic migraine
who do not achieve adequate benefit with onabotulinumtoxinA.

Regarding safety and tolerability, the results presented
herein differ from those in pivotal studies, which did not
demonstrate a considerable incidence of constipation, a fre-
quent side effect in real-life studies.'*** In addition, this
study provides detailed insights into the clinical course of
this symptom, thereby assisting clinicians in distinguishing
between new-onset constipation and the worsening of pre-
existing cases.

With regard to the incidence of vertigo and headache, the
study design did not permit differentiation between
migraine-associated symptoms and the potential adverse
effects of galcanezumab.

The main strengths of this study are the prospective
methodological design, which included additional out-
comes related to depression, anxiety, and self-perception,
as well as the precise determination of constipation as the
most relevant side effect.

In addition, the results reported here close the knowledge
gap with respect to the clinical utility of these drugs in Latin
America and provide useful information for local health
systems to justify including new therapeutic options in
guidelines for the treatment of migraine. Despite the genetic
diversity across Latin American populations, shared cul-
tural and demographic characteristics suggest that these
findings may be applicable to this region.

The main limitations of this study included the relatively
small sample size, which precluded the development of a
reliable model for response predictors, the absence of a sys-
tematic follow-up for adverse events, and the considerable
loss to follow-up observed during the study period, which
may have influenced the precision, statistical power, and
generalizability of the findings presented herein.

Conclusion

The data presented herein suggest that the use of galcanezu-
mab is effective and safe for the treatment of patients with
episodic and chronic migraine in real-life clinical practice in
Colombia and Mexico.

Article highlights

e The effectiveness of galcanezumab supports its use
as a therapeutic option for individuals with migraine
in Latin America.

e In addition to its effects on migraine headache days,
analgesic intake, and HIT-6 scores, this study

suggests that galcanezumab improves comorbid
depression and anxiety, further supporting its role
in enhancing overall quality of life among patients
with migraine.

e Data derived from real-world studies contribute to a
more comprehensive understanding of the clinical
effectiveness of galcanezumab in routine practice.
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