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Abstract 

Background Galcanezumab has shown efficacy and effectiveness in the treatment of episodic and chronic migraine 
(CM), however, the population represented in randomized clinical trials (RCTs) differs from the population observed 
in real‑world setting. To describe the long‑term effectiveness and tolerability of galcanezumab in clinical practice 
in patients excluded from RCTs.

Methods Multicenter prospective cohort study of consecutive patients with chronic and high‑frequency episodic 
migraine (HFEM) with prior failure to three or more migraine preventive drugs, treated with galcanezumab and fol‑
lowed up for 12 months.

Results We enrolled 1055 patients, aged 50 (IQR: 42–58), 82.9% female, 76.4% chronic migraine, 69% with at least one 
exclusion criteria for RCTs, including age > 65 (n = 121), concomitant use of onabotulinumtoxinA (n = 185), daily head‑
ache at baseline (n = 347), chronic painful syndromes (n = 206), fibromyalgia (n = 101) or treatment resistance (n = 957). 
The median number of prior preventive treatments was 4 (IQR: 3–5). The retention rate was 90.8%, 76.8% and 71.4% 
at 3, 6 and 12 months. The main reasons for treatment discontinuation were lack of effectiveness (21.1%) and inad‑
equate tolerability (6.6%).

The 30%, 50% and 75% responder rates were 62.6%, 49.8% and 24.2% between weeks 8–12; 60.9%, 48.8% and 24.6% 
between weeks 20–24; and 59.7%, 48.3% and 24.6% between weeks 44–48. Daily headache at baseline (OR: 0.619; 
95%CI: 0.469–0.817) and patient’s age (OR: 1.016; 95%CI: 1.005–1.026) were associated with 50% response at weeks 
20–24. The variables that were associated with a higher reduction of headache days between weeks 20–24 were 
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patient’s age (0.068; 95% CI: 0.018–0.119) and headache days per month at baseline (0.451; 95% CI: 0.319–0.583), 
while psychiatric comorbidity (‑1.587; 95% CI: ‑2.626—0.538) and daily headache at baseline (‑2.718; 95% CI: ‑4.58—
0.869) were associated with fewer reduction in the number of headache days between weeks 20–24.

Conclusion This study provides class III evidence of effectiveness and tolerability of galcanezumab in patients 
with HFEM and CM with comorbidities that would result in exclusion of the pivotal RCTs. Nonetheless, the clinical 
results over a 12‑month period were similar to the efficacy observed in randomized controlled trials. Few patients 
discontinued the drug due to inadequate tolerability.

Keywords Migraine, Monoclonal antibody, CGRP, Galcanezumab, Elderly, Fibromyagia, Daily headache

Introduction
Galcanezumab is a monoclonal antibody (mAb) target-
ing the calcitonin gene-related peptide (CGRP) that has 
shown efficacy and tolerability in the treatment of epi-
sodic and chronic migraine (CM) [1–7]. Evidence from 
randomized controlled trials (RCTs) is limited to 3 [3, 
5, 6] or 6-month follow-up [1, 2], including n = 425 [1], 
n = 454 [2], n = 529 [4], and n = 232 [6] galcanezumab-
treated patients, respectively. Twelve-month open-
label studies have mainly focused on tolerability [4, 5]. 
Real-world evidence is based on short-term follow-up 
and small sample sizes, coming from Korea (n = 87, 
3-month follow-up) [8], Japan (n = 52, 3-month follow-
up) [9], and Italy (n = 163, n = 771, 6-month follow-up; 
and n = 191, 12-month follow-up) [10–12].

The pivotal trials excluded patients older than 65 
years, patients with migraine onset after 50 years, per-
sistent daily headache, head or neck trauma, other pri-
mary headache disorders, concomitant or recent (< 30 
days) preventive treatment, prior failure to > 3 medica-
tion classes, serious or unstable medical or psychiatric 
conditions, or patients at risk for acute cardiovascular 
events based on history or ECG [1–7].

We aimed to provide real-world evidence about long-
term effectiveness and tolerability of galcanezumab in 
a large sample of patients, many of whom would have 
been excluded from RCTs, including age over 65 years 
old, daily headache at baseline, concomitant preven-
tive treatment, treatment resistance, other painful syn-
dromes and/or fibromyalgia.

Methods
Study setting
Galca-only consortium comprises twelve Spanish pub-
lic university headache centers where galcanezumab 
was the only available CGRP-mAb. The study period 
was from November 15, 2019, to time of last included 
patient on January 31, 2022, and follow up data was 
closed on April 15, 2023.

Study design
A prospective cohort study was conducted, following 
the Guidelines of the International Headache Society for 
Clinic-Based Headache Registries [13], and was reported 
according to the Strengthening of the Reporting in 
Observational Studies in Epidemiology (STROBE) state-
ment [14]. The study was approved by the Hospital Clinic 
of Barcelona Ethics Committee (HCB/2021/1327).

Participants
The inclusion criteria were: 1) diagnosis of migraine, 
according to the International Classification of Headache 
Disorders, 3rd version [15]; 2) high-frequency episodic 
migraine- HFEM (at least eight migraine days per month) 
or CM in the preceding three months; 3) treatment with 
galcanezumab according to pre-specified reimbursement 
criteria for mAb of the Spanish Health authorities, which 
included prior failure to 3 oral preventive treatments 
being one of these OnabotA in the case of CM patients, 
defined as insufficient effectiveness and/or inadequate 
tolerability.

Patients were excluded if they 1) were younger than 18 
years old; or 2) did not sign the informed consent form.

All consecutive migraine patients were screened for 
eligibility. Patients were quarterly assessed by in-person 
clinical evaluations conducted by a headache expert 
and completed headache diaries from the three months 
preceding the treatment until the twelfth month of 
treatment.

Drug administration
A 240 mg-loading dose of galcanezumab was adminis-
tered, followed by a 120 mg monthly dose. The concomi-
tant use of drugs with preventive effect for migraine was 
allowed if resulted ineffective and were stable in the pre-
ceding three months.

Study outcomes
The study outcomes were selected based on the Guide-
lines of the International Headache Society for controlled 
trials of preventive treatment of chronic migraine in 



Page 3 of 11Obach et al. The Journal of Headache and Pain          (2023) 24:157  

adults [16]. The primary study outcome was the change 
in the number of headache days per month (HDM), 
assessed at weeks 20–24, compared to the average HDM 
of the three months prior to the treatment onset. Sec-
ondary outcomes included the change in the number of 
HDM between weeks 8–12 and 44–48. The 30%, 50% 
and 75% responder rates were estimated between weeks 
8–12, 20–24, and 44–48. Responder rates were calcu-
lated as percent reduction from baseline in the number 
of HDM in each treatment period, and were calculated 
both per intention-to-treat (ITT) and per protocol (PP). 
The retention rate of galcanezumab and the reasons for 
discontinuation were assessed.

Data source and measurements
Data was prospectively collected from headache diaries. 
In the initial kick-off meeting of the study with the par-
ticipating researchers, the definition of all the variables 
selected in the registry were discussed and adopted by all 
participants. Regular follow-up meetings were conducted 
every 2–3 months to ensure the study protocol adher-
ence. Any doubts from any center during the study were 
centralized by two of the authors (VO and DGA) and 
shared with all the consortium members. The data collec-
tion elements were harmonized. A series of demographic 
and clinical variables were gathered, including age at 
treatment onset, sex, prior history of psychiatric disor-
ders, other chronic pain conditions including fibromyal-
gia, type of migraine (HFEM or CM), years of migraine, 
prior number of preventive treatments, treatment resist-
ant migraine criteria [7] and concomitant use of migraine 
preventive drugs. Frequency and type of adverse effects 
leading to treatment discontinuation was assessed. 
Patients collected the information by using headache dia-
ries, with consistent definitions within the different par-
ticipating sites.

Bias, confounders, and effect modifiers
Selection bias was avoided by screening a cohort of con-
secutive, unselected patients. The outcomes of interest 
were not present at the study onset. Follow-up was based 
on headache diaries, avoiding any subjective or biased 
evaluation. A 12-month follow-up was completed for 
all enrolled subjects, and treatment discontinuation or 
loss of patients was an unlikely source of bias due to the 
conservative approaches in the outcome evaluation and 
analysis. The effect of confounders was addressed in the 
statistical analysis.

Study size
There was no formal sample size calculation. Considering 
that the largest the pivotal RCT included 555 [5] patients, 
a larger sample size was deemed optimal.

Data analysis
Qualitative variables are presented as frequency and per-
centage, and quantitative variables as mean and standard 
deviation (SD) or median and inter-quartile range (IQR). 
Normality of the sample was assessed with the Kolmogo-
rov–Smirnov test. Paired samples Student t-test and Wil-
coxon test were used. To evaluate which variables were 
associated with a 50% responder rate between weeks 
20–24, a univariate logistic regression was done, select-
ing as dependent variable the presence of a 50% response 
between weeks 20–24. In addition, to assess which vari-
ables were associated with a higher/fewer reduction of 
headache days per month between weeks 20–24 and 
44–48, two linear regression analyses were done, includ-
ing as dependen variable the change in headache days per 
month. All variables with a P value < 0.2 were included in 
a multivariate regression analysis. Odds ratios (OR) are 
presented together with the 95% confidence intervals 
(CI). Missing data and loss to follow-up were handled 
by conservative assumptions. In the case of evolution-
ary variables, both baseline carried-forward (BCF) and 
last-observation carried-forward (LOCF) were used [17]. 
The statistical significance threshold was set at 0.05, and 
multiple comparisons were managed by False Discovery 
Rate adjustment according to the Benjamini–Hochberg 
method [18]. The statistical analysis was done with SPSS 
v25.0 (IBM Corp, Armonk).

Results
A total of 1055 patients were included, aged 50 (IQR: 
42–58) years, and 876 (82.9%) women. Regarding comor-
bidities, 441 (41.8%) patients had at least one comor-
bidity, including prior history of psychiatric diseases 
346 (32.8%), other painful syndromes 206 (19.5%), or 
fibromyalgia 101 (9.6%). Migraine type corresponded 
to CM in 806 (76.4%) and HFEM in 249 (23.6%). The 
mean duration of HFEM or CM was 7 (IQR: 4–12) and 8 
(IQR: 5–15) years. The median number of prior preven-
tive treatments was 4 (IQR: 3–5), 957 (90.7%) patients 
fulfilled criteria of treatment resistant migraine and 328 
(31.1%) had failed to five or more preventive treatments. 
At baseline, 185 (17.5%) patients were under onabotuli-
numtoxinA. A total of 729 (69.1%) patients had at least 
one contraindication listed in the pivotal RCTs. Table  1 
shows the differences within the different subgroups.

Persistence, tolerability, and reasons for discontinuation
The retention rate was 958 (90.8%) at month-3, 810 
(76.8%) at month-6 and 753 (71.4%) at month-12. 
Treatment discontinuation was attributed to lack 
of effectiveness in 60 (5.7%) patients at month-3, in 
181 (17.1%) patients at month-6, and in 223 (21.1%) 
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at month-12. Discontinuation was attributed to an 
inadequate tolerability in 37 (3.5%) patients at month-
3, in 55 (5.2%) patients at month-6, and in 70 (6.6%) 
patients at month-12. Table  2 shows the frequency 

and type of adverse events leading to treatment dis-
continuation. Nine (0.9%) patients discontinued gal-
canezumab due to other reasons, such as pregnancy 
desire or change of city.

Response to treatment
There was a statistically significant reduction in the 
number of HDM, compared with baseline, at all time-
points, both in the PP and ITT analyses (Table  3). Fig-
ure  1 shows the 30%, 50% and 75% responder rates at 
weeks 8–12, 20–24 and 44–48. Patients with EM had 
higher responder rates than patients with CM (Table 4).

Response to treatment between the different subgroups
Figure 2 shows the headache days per month at baseline and 
all time points according to the ITT analysis between the 
different subgroups. There were statistically significant dif-
ferences in patients with concomitant OnabotA use between 
weeks 8–12 and 20–24; and with patients with daily head-
ache, chronic pain, and fibromyalgia at all time points (sup-
plementary table 1). Figure 3 shows the responder rates at 
all time points according to the ITT analysis.

Response predictors
In the univariate logistic regression analysis (supplemen-
tary table  2), patients’ age, type of migraine, psychiatric 
comorbidity, and daily headache at baseline were asso-
ciated with 50% responder rate between weeks 20–24. 
In the multivariate regression analysis, daily head-
ache at baseline (OR: 0.619; 95%CI: 0.469–0.817) and 
patients’age (OR: 1.016; 95%CI: 1.005–1.026) remained 
statistically significant.

Table 1 Baseline data in the entire study sample and the study subgroups

Entire study 
sample 
(n = 1055)

Age > 65 (n = 121) OnabotA use 
(n = 185)

Daily 
headache 
(n = 347)

Chronic pain 
(n = 206)

Fibromyalgia 
(n = 101)

Treatment 
resistant 
(n = 957)

Age (years) 50 [42–58] 68 [66–72] 50 [43–57] 51 [43–59] 51 [45–59] 50 [43–58] 50 [42–58]

Female sex (n, %) 875 (82.9%) 89 (81%) 164 (88.6%) 289 (85.9%) 183 (88.8%) 97 (96%) 793 (82.9%)

Chronic migraine 
(n, %)

806 (76.4%) 94 (77.7%) 144 (77.8%) 333 (96%) 166 (80.6%) 86 (85.1%) 740 (77.3%)

Duration 
of migraine (years)

8 [4–14] 11 [6–20] 6 [4–10] 7 [4–13] 8 [5–15] 8 [4–15] 8 [4–14]

Prior number 
of preventives

4 [3–5] 4 [3–5] 4 [3–5] 4 [3–5] 4 [3–5] 4 [3–5.5] 4 [3–5]

Psychiatric disor‑
ders (n, %)

346 (32.8%) 35 (28.9%) 75 (40.5%) 130 (37.5%) 124 (60.2%) 70 (69.3%) 308 (32.2%)

Chronic pain (n, %) 206 (19.5%) 26 (21.5%) 39 (21.1%) 91 (26.2%) 206 (100%) 69 (68.3%) 182 (19%)

Fibromyalgia (n, %) 101 (9.6%) 10 (8.3%) 28 (15.1%) 47 (13.5%) 69 (33.5%) 101 (100%) 87 (9.1%)

Headache days 
per month 
at baseline

20 [14–30] 25 [15–30] 20 [15–30] 30 [30–30] 27 [17–30] 27 [20–30] 20 [14–30]

Table 2 Adverse events leading to treatment discontinuation. 
Seventy patients (6.6%) discontinued galcanezumab due to 105 
different adverse events

Adverse event N (%)

Dizziness 19 (1.8)

Constipation 13 (1.2)

Vertigo 12 (1.1)

Localized cutaneous rash 9 (0.8)

Injection site pain 9 (0.8)

Generalized cutaneous rash 7 (0.6)

Asthenia 5 (0.5)

Arterial hypotension 3 (0.3)

Drowsiness 3 (0.3)

Confusion 3 (0.3)

Diarrhea 3 (0.3)

Nausea 3 (0.3)

Paresthesia 3 (0.3)

Generalized pain 3 (0.3)

Anxiety 2 (0.2)

Increased weight 2 (0,2)

Anorexia 1 (0.1)

Tinnitus 1 (0.1)

Blurred vission 1 (0.1)

Abdominal pain 1 (0.1)

Blood pressure instability 1 (0.1)

Headache worsening 1 (0.1)
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In the multivariate linear regression analysis (supple-
mentary table 3), the variables that were associated with 
higher reduction of headache days between weeks 20–24 
were patients’ age (regression coefficient: 0.068 (95% CI: 
0.018 – 0.119); FDR-adjusted P = 0.014) and headache 
days per month at baseline (regression coefficient: 0.451 
(95% CI: 0.319 – 0.583); FDR-adjusted p < 0.001), while 
psychiatric comorbidity (regression coefficient: -1.587 
(95% CI: -2.636—-0.538); FDR-adjusted p = 0.009) and 
daily headache at baseline (regression coefficient: -2.718 
(95% CI: -4.568—-0.869); FDR-adjusted p = 0.009) were 
associated with a fewer reduction of headache days per 
month.

When assessed between weeks 44–48 (supplementary 
table 4), headache days per month (regression coefficient: 
0.473 (95% CI: 0.335 – 0.611), FDR-adjusted p < 0.001) 
was associated with a higher reduction in headache days 
per month, while psychiatric comorbidity (regression 

coefficient: -1.932 (95% CI: -3.030—-0.833); FDR-
adjusted p = 0.003), was associated with a fewer reduc-
tion of headache days per month.

Discussion
This study supports the effectiveness and tolerability of 
galcanezumab in migraine; it also provides hope for those 
people living with migraine who are ineligible for anti-
CGRP mAbs based on the RCTs results. A correct diag-
nosis of migraine is key in adequately selecting patients 
who will benefit from this drug despite their comor-
bidities, and may be  the reason for the high success in 
patients treated with anti-CGRP antibodies in real world 
settings.

In this study, the first consecutive patients who began 
treatment with galcanezumab in twelve university public 
hospitals up to January 2022 are represented. This study is 
free from any form of selection bias, since galcanezumab 

Table 3 Median reduction of headache days per month at different time intervals

PP Per protocol, ITT Per intention-to-treat, BCF Baseline carried forward, LOCF, Last observation carried forward. Values in bold denotes statistical signification. FDR 
False discovery rate

Weeks 8–12 FDR-adjusted P 
value

Weeks 20–24 FDR-adjusted P 
value

Weeks 44–48 FDR-
adjusted P 
value

PP 8 [2–13]  < 0.001 9 [3–15]  < 0.001 10 [5–16]  < 0.001
ITT‑BCF 7 [1–13]  < 0.001 7 [0–13]  < 0.001 7 [0–14]  < 0.001
ITT‑LOCF 7 [1–13]  < 0.001 8 [0–14]  < 0.001 7 [0–14]  < 0.001

Fig. 1 Response rates at different time intervals. The two types of analyses conducted in patients who discontinued treatment are shown: BCF: 
baseline carried forward, LOCF: last observation carried forward
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was the only anti-CGRP mAb that was available at the 
participating sites. In addition, the treatment was sub-
sidized by the national healthcare insurance in patients 
with HFEM or CM who previously failed to three or 
more preventive treatments. Patients were followed for a 
12-month period, since this was the pre-specified treat-
ment period in all study sites, given that not every site 
was allowed to extend the treatment for a longer dura-
tion without a previous “vacation” of treatment. The first 
remarkable finding of the study is that the population 
treated in a real-world setting significantly differs from 
the population represented in the RCTs. In this regard, 
69% of patients would not be eligible for inclusion in 

RCTs. The proportion of screening-failure patients in the 
pivotal RCTs was 809/1671 (48.1%) in EVOLVE-1 study 
[1], 922/1696 (54.4%) in EVOLVE-2 [2], 786/1903 (41.3%) 
in REGAIN [4], and 121/610 (19.8%) in CONQUER [6].

The external validity of this study is high, and yet, 
we also aimed at a high internal validity. To this end, 
a conservative statistical analysis was performed, 
conducting analyses both per protocol and per inten-
tion-to-treat, and using as assumption the most con-
servative imputation methods, such as LOCF and BCF, 
assuming that if a measurement was not available, the 
baseline situation persisted [2]. To provide a better 
understanding of the clinical results, effectiveness was 

Table 4 Responder rates in the entire study sample, chronic migraine patients and high‑frequency episodic migraine patients at 
different time intervals

PP Per protocol, ITT Per intention-to-treat, BCF Baseline carried forward, LOCF Last observation carried forward. Values in bold denotes statistical signification. FDR 
False discovery rate

Entire study sample 
(n = 1055) (%)

Chronic migraine (n = 806) 
(%)

Episodic migraine (n = 249) 
(%)

FDR-
adjusted P 
value

Weeks 8–12

 30%R PP (n = 958) 64.1 59.3 79.8  < 0.001
 30%R ITT BCF (n = 1055) 62.6 57.9 77.5  < 0.001
 30%R ITT LOCF (n = 1055) 62.6 57.9 77.5  < 0.001
 50%R PP (n = 958) 51.0 47.1 63.6  < 0.001
 50%R ITT BCF (n = 1055) 49.8 46.0 61.8  < 0.001
 50%R ITT LOCF (n = 1055) 49.8 46.0 61.8  < 0.001
 75%R PP (n = 958) 24.8 22.3 32.6 0.001
 75%R ITT BCF (n = 1055) 24.2 21.8 31.7 0.001
 75%R ITT LOCF (n = 1055) 24.2 21.8 31.7 0.001
Weeks 20–24

 30%R PP (n = 810) 71.6 68.8 80.4 0.001
 30%R ITT BCF (n = 1055) 60.9 57.8 70.7  < 0.001
 30%R ITT LOCF (n = 1055) 65.4 61.0 79.5  < 0.001
 50%R PP (n = 810) 48.7 54.6 66.2 0.003
 50%R ITT BCF (n = 1055) 48.8 45.9 58.2 0.001
 50%R ITT LOCF (n = 1055) 52.4 48.4 65.5  < 0.001
 75%R PP (n = 810) 26.8 25.4 31.1 0.104

 75%R ITT BCF (n = 1055) 22.7 21.3 27.3 0.056

 75%R ITT LOCF (n = 1055) 24.6 22.5 31.7 0.003
Weeks 44–48

 30%R PP (n = 753) 77.3 75.9 81.4 0.200

 30%R ITT BCF (n = 1055) 59.7 56.2 71.1  < 0.001
 30%R ITT LOCF (n = 1055) 63.7 60.5 79.1  < 0.001
 50%R PP (n = 753) 33.7 60.5 69.3 0.079

 50%R ITT BCF (n = 1055) 48.3 44.5 60.6  < 0.001
 50%R ITT LOCF (n = 1055) 51.5 46.7 67.1  < 0.001
 75%R PP (n = 753) 31.9 32.0 31.4 0.898

 75%R ITT BCF (n = 1055) 24.6 23.0 30.1 0.033
 75%R ITT LOCF (n = 1055) 26.3 23.8 34.1 0.001
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Fig. 2 Headache days per month at baseline, weeks 8–12, weeks 20–24 and weeks 44–48 in the comparison between patients A) aged 65, B) 
concomitant use of OnabotA, C) daily headache at baseline, D) chronic painful syndromes, E) Fibromyalgia, and F) treatment resistance. Missing 
data is managed by baseline carried forward
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assessed at three different time points in all patients 
with various approaches [16, 19].

Despite this, the clinical results did not differ sig-
nificantly from RCTs. Table  5 shows the 50% and 75% 
responder rates observed in the RCTs and in the Galca-
only study. It is notable that all responder rates from our 
study, according to the most conservative approach, were 
in line with those observed in the RCTs, except for the 

75% responder rates, which were slightly lower than the 
results observed in the EVOLVE-1 [1] and EVOLVE-2 [1] 
studies. When compared with other real-world studies, 
our overall results were also similar (Table 5) [20].

Albeit the anti-CGRP mAbs were approved following 
the results of the initial pivotal RCTs, these are reim-
bursed only to treatment-resistant patients. It is currently 
a matter of debate whether these should be prescribed as 

Fig. 3 Responder rate within the different groups according to the ITT analysis

Table 5 R50% and R75% responder rates from galcanezumab RCTs and real‑world studies

Study 3-months R50% 3-months R75% 6-months R50% 6-months R75%

EVOLVE‑1 [1] (n = 425) 62.3% (120mg), 60.9% 
(240mg)

38.8% (120mg), 38.5% 
(240mg)

EVOLVE‑2 [2] (n = 454) 59.3% (120mg), 56.5% (240 
mg)

33.5% (120mg), 34.3% 
(240mg)

REGAIN [4] (n = 529) 27.6% (120mg), 27.5% 
(240mg)

7.0% (120mg), 8.8% (240mg)

CONQUER [6] (n = 232) 41.8% (EM), 32.0% (CM) 18.4% (EM), 8.8% (CM)

PERSIST [21] (n = 260) 54.9% 29.2%

PERSIST [22]
open label (n = 484)

69.0% 46.7%

Takizawa et al. [9] (n = 52) 62% (all), 76% (EM), 48% (CM) 35% (all), 40% EM, 30% (CM)

Vernieri et al. [10] (n = 245) 79.4% (EM), 93.8% (CM) 44.1% (EM), 40.6% (CM)

Kim et al. [23] (n = 104) 55.7%

GALCA‑ONLY (n = 1055) 49.8% (all), 61.8% (EM), 46% 
(CM)

24.2% (all), 31.7% (EM), 21.8% 
(CM)

48.8% (all), 58.2% (EM), 45.9% 
(CM)

24.6% (all), 27.3% (EM), 21.3% 
(CM)
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first-line treatment. Recently, a study compared the effec-
tiveness of erenumab between treatment naïve patients 
versus patients with the previous German reimburse-
ment policy, that required the prior use and failure or 
contraindication to all prophylactic medication classes 
of first choice. In this group, the proportion of treatment 
naïve (which included a prior failure of 2 (IQR 1–2) treat-
ments) patients who achieved a 50% responder rate was 
63.5%, compared with 37.7% within patients with prior 
failure of 5 (IQR: 4–6) preventive treatments [24]. Our 
results suggest that galcanezumab may be also effective 
when used in treatment resistant patients and should be 
offered to these patients, however, future studies should 
explore whether the clinical benefit is higher in treatment 
naïve patients too.

Going to the specifics, in these subgroups, the two 
variables that were most clearly associated with a lower 
probability of response were daily headache at base-
line and psychiatric comorbidity, as observed in another 
study that included 238 CM patients treated with gal-
canezumab for three months [25]. Although a higher 
frequency of headache days per month at baseline was 
associated with a better response to galcanezumab, 
this did not apply for patients with daily headache [25, 
26]. This apparently paradoxical phenomenon may 
be explained by a different pathophysiology of daily 
migraine and requires further investigation. This could be 
related with a more “unreversible” state of the migraine 
disease or the absence of the cyclic nature of the disease, 
which could be partially explained by the changes in 
CGRP circulating levels during the attacks, being there-
fore less responsive to anti-CGRP therapies [7].

In contrast, other subgroups that traditionally have been 
associated with a lower probability of response could not be 
proven as such, when adjusted for multiple comparisons.

While the number of preventive drugs and chronic 
migraine has been associated with lower odds of 
response [8], these findings were not reproduced in our 
study except for daily headache when adjusted for multi-
ple comparisons. Notably, our study had 10-times higher 
sample size and the comparisons were done by three dif-
ferent statistical models, which yield a more precise esti-
mate. In another study [27], triptan response and BMI 
were associated with a higher probability of persistent 
response to galcanezumab; unfortunately, these param-
eters were not assessed in our study.

In the case of some specific subgroups, another study 
showed the effectiveness of various anti-CGRP mAbs in 
a series of 162 patients aged 65 or older, with a responder 
rates quite similar to the observed in our study [28]. In 
the case of the combination with OnabotA, two retro-
spective studies including 148 [29] and 257 [30] showed 
that the combination of OnabotA and anti-CGRP mAbs 

did not increase the risk of adverse events and showed 
an additional benefit in these cases, when compared to 
the pre-combination period. To this end, a RCT placebo-
controlled, double-blind, double-dummy design  would 
be highly desirable to avoid any possible selection bias 
and other confounding factors.

Treatment persistence not only suggests an adequate 
tolerability, but a sufficient effectiveness. In our study only 
6.6% patients discontinued galcanezumab due to poor 
tolerability. This numbers are in line with the observed 
in the RCTs, where 2–4% of patients discontinued the 
treatment due to an AE [1–6]. Thus, the combination of 
a notable effectiveness with a very good tolerability sug-
gest that the optimal approach in patients pertaining to 
one of these subgroups, a treatment cycle with galcane-
zumab for at least three, ideally six months [12] should be 
attempted. In a recent meta-analysis [31], patients treated 
with 120mg galcanezumab had 1.40 (95% CI: 1.16–1.70) 
higher odds of experiencing TEAE, but there was not an 
increased odds of adverse events leading to treatment 
discontinuation. The two AEs that had an increased odds 
in patients treated with galcanezumab 120 mg, compared 
with placebo were injection site erythema (OR: 1.87 (95% 
CI: 1.09–3.22) and injection site pruritus (OR: 13.48 (95% 
CI: 3.6–50.52) [28].

This study has some limitations. First, Headache Days 
per Month (HDM) were characterized and not Migraine 
Days per Month (MDM), to minimize the risk of misclas-
sification of headache episodes. Second, as a real-world 
study, many patients presented multiple comorbidities 
and could be classified into various subgroups, which 
could influence the results and warrants a careful inter-
pretation of these. Third, as in other pain and headache 
studies, the influence of placebo effect on these results 
cannot be excluded in observational study although the 
long-term 12-month follow-up results should be less 
prone to this effect and the statistical analyses included 
conservative assumptions to avoid any falsely positive 
results.

Conclusion
This study provides class III evidence of the effective-
ness and tolerability of galcanezumab in HFEM and CM 
patients in patients aged >65, concomitant onabotA, daily 
headache at baseline, other chronic painful syndromes, 
fibromyalgia and treatment resistance. A substantial pro-
portion of patients excluded from the RCTs showed 30%, 
50% and/or 75% responder rates, in the absence of serious 
TEAE. Future RCTs should consider not to exclude these 
populations, and galcanezumab should be considered as a 
potential treatment option by clinicians.
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