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Abstract
Objective To present the first Brazilian real-world results with galcanezumab and provide a consensus expert opinion 
on the prophylactic treatment of cluster headache (CH) in Brazil.

Methods The first part of the study (real-world results) was observational, prospective, uncontrolled, and descriptive. 
A sample of 44 consecutive patients with episodic or chronic CH were evaluated and treated in a traditional tertiary 
clinic from March 2020 to June 2024. The second part (consensus expert opinion) consisted of a survey completed 
by ten Brazilian headache clinicians with at least 25 years of clinical experience, who published at least 15 headache 
papers and attended at least 15 national or international headache conferences.

Results Forty-four patients (86.4% men, 13.6% women) were included. The average age was 45.9 ± 14.2 years. The 
diagnosis was made 27.3 ± 13.6 years after the onset of headache bouts. In 84.1% of the patients, CH was classified as 
episodic. Verapamil, lithium, or verapamil plus lithium were prescribed to respectively, 25%, 9.1%, and 6.8% of patients. 
Galcanezumab was prescribed to all and the majority (65.9%) used a dose of 300 mg once. There was a reduction in 
headache frequency of ≥ 50% at 3 weeks in 65.9% of patients for all doses of galcanezumab, and in 72.4% of those 
using galcanezumab 300 mg. Verapamil was recommended as a first-line treatment by 6 of 10 experts and a second-
line treatment by the other 4 experts; galcanezumab was recommended as a first-line treatment by 4 of 10 experts 
and as a second-line treatment by 3 of 10 experts.

Conclusions This study presented the first real-world data with galcanezumab in Brazilian patients with CH and 
showed a reduction in headache frequency in most patients. A survey of Brazilian experts not meant to represent the 
country’s guidelines, favored galcanezumab as either the first or the second option in prophylaxis. Collectively, these 
results highlighted galcanezumab’s promising efficacy as a new tool in CH patients.
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Introduction
Cluster headache (CH) is a very disabling neurological 
disorder, imposing a real deal of pain and desperation. It 
affects nearly 0.1% of the general population and typically 
presents with recurrent, exclusively unilateral, severe 
periorbital headache attacks, lasting from 15 to 180 min, 
and accompanied by restlessness, and ipsilateral auto-
nomic features [1–3]. The attacks occur in bouts of varied 
duration, often with a predictable daily or yearly pattern. 
Episodic cluster headache is classified by repetitive daily 
attacks that last for weeks to months, followed by at least 
a 3-month remission period, whereas the chronic form 
lasts longer than one year, with remission lasting for less 
than 3 months [4, 5].

Current treatment strategies for CH include acute 
treatments, bridge or intermediate approaches, and pro-
phylaxis. Acute treatments aim at aborting the attacks 
as soon as possible to impede suffering and extreme 
incapacitation (e.g., sumatriptan subcutaneous or oxy-
gen inhalation). Intermediate and prophylactic treat-
ments aim at ending the bout or exacerbation, or at least 
decrease the frequency and intensity of attacks. Bridge 
therapies are more punctual, and preventive therapies 
are maintained for longer periods. They are often com-
bined in practice [6–9]. The prophylactics recommended 
by American and European guidelines include verapamil, 
lithium, topiramate, melatonin, valproic acid, and war-
farin but they are not particularly effective, giving excel-
lent relief in less than 50% of patients according to patient 
surveys [8–12].

Galcanezumab is a relatively newly approved treat-
ment for CH that inhibits calcitonin gene related pep-
tide (CGRP). Unlike verapamil, lithium, and other 
traditional medications whose mechanisms to treat CH 
are unknown, galcanezumab is a monoclonal antibody 
targeting the CGRP ligand, which is shown to be elevated 
during spontaneous CH attacks and normalized after 
symptomatic treatment [8–10]. Galcanezumab has been 
studied and has proven effective in reducing eCH, but 

not cCH attacks [8, 9, 13, 14]. Based on these studies, we 
hypothesize that galcanezumab is useful in reducing clus-
ter headache attacks after three weeks. This study aims to 
present the first Brazilian results with galcanezumab for 
CH sufferers as well as expert opinion consensus for the 
approach of CH patients in Brazil.

Methods
There are two main parts to this study: a real-world 
observational study of galcanezumab for cluster headache 
in a Brazilian clinic population, and the polling of a group 
of headache experts on the management of CH in Brazil 
to establish a clinical consensus on care. Each part is dis-
cussed separately below. Primary outcomes were reduc-
tion of attacks ≥ 50% after 3 weeks. While the secondary 
outcomes were to present the first Brazilian results with 
galcanezumab for CH sufferers and the expert opinion 
consensus for the approach of CH patients in Brazil.

Real-world observational study
Inclusion and exclusion criteria
For sample selection, patients over 18 years diagnosed 
with CH according to ICHD-3 criteria [1], consecutively 
seen from March 2020 to June 2024, were included in this 
study. The study excluded pregnant women or women 
planning to initiate pregnancy within the next 6 months.

Data collection
The study population consisted of patients who sought 
treatment at a clinic specializing in the treatment of 
headaches, either spontaneously or referred by other 
doctors, as shown in Fig. 1. After fulfilling the inclusion 
and exclusion criteria, patients and experts were invited 
to participate in the study. All patients signed the con-
sent form. After the presentation of each case through 
virtual or in-person reunions, the choice of approaches 
and therapeutic options were discussed with at least five 
experts from the entire group for the real-world study. 
Baseline headache frequency and the time of headache 

Fig. 1 Flowchart of participants throughout the study and experts who developed the consensus

 



Page 3 of 8Krymchantowski et al. The Journal of Headache and Pain          (2024) 25:211 

history were collected by the patient’s recall information 
during the long-lasting initial consultations. The data 
regarding the cluster headache attacks after the treat-
ment initiation were collected by headache charts filled 
out by the patients.

The prescription of steroids as bridge therapy, the ini-
tiation of any traditional medications, and the prescrip-
tion of galcanezumab, its doses, periodicity of use, and 
subsequent measures were included in the studied data. 
Reasons for choosing one or another approach depended 
on previous clinical experiences and the decisions of the 
experts.

Patients were also asked about the adverse effects of 
galcanezumab at their follow-up appointments.

Statistical analysis
All collected data were organized in a database. The Sta-
tistical Package for Social Sciences (SPSS®) version 18.2.2 
for statistical analysis was used. The quantitative vari-
ables were expressed as mean, standard deviation, and 
minimum and maximum values, while qualitative vari-
ables were expressed as absolute and relative frequencies.

Formation and survey of headache experts
We sought to create and survey a panel of headache 
experts in Brazil to provide initial guidance on the use of 
galcanezumab relative to other CH prophylactics (Fig. 1). 
The inclusion criteria to define experts were: (1) dedica-
tion to clinical practice focused on headache medicine 
for at least 25 years; (2) having published at least 15 head-
ache papers in PubMed-indexed journals; and (3) having 
attended at least 15 national or international headache 
meetings. Contrary to previous headache consensuses 
published in Brazil, this consensus was not created by a 
specific medical society nor depended on political issues. 
In addition, it was not performed to represent the coun-
try’s treatment guidelines. Three of the authors generated 
a survey for the expert panel that included a ranking of 
prophylactic treatments as well as several other questions 
about CH including acute treatment, imaging, and their 
personal experiences with CH patients.

Results
Real-world observational study
The studied sample consisted of 44 patients with CH, 
86.4% (38/44) men and 13.6% (6/44) women. The aver-
age age was 45.9 ± 14.2 years, ranging from 18 to 78 years. 
Although 36.4% (n = 16) of the patients referred to a pre-
vious diagnosis of CH, for this study, we considered the 
diagnosis performed by the clinic staff, which was made 
27.3 ± 13.6 years (range 2 to 55 years) after the onset of 
headache bouts. Every included patient had a CH history 
with previous bouts in the last 2 to 52 years of evolution. 
The frequency of the bout presentation ranged from 1 

per year to 1 every 3 years. There were patients without 
regular intervals between bouts. Among the 7 patients 
with chronic presentation and a history of CH 2 to 55 
years, with a mean of 24.8 years, three transited from 
the episodic form to the chronic form. These patients 
were seen an average of 1642 days after starting to pres-
ent cluster headache attacks (range 365 to 4745 days). In 

Table 1 Clinical and epidemiological characteristics of the 44 
patients with cluster headache
Variables Frequency

(n; %; sd)
Sex
 Male 38 (86.0)
 Female 6 (14.0)
Age at diagnosis (years)
 Average (SD) 45.9 ± 14.2
 Interval 18–78
Latency until diagnosis (years)
 Average (SD) 27.3 ± 13.6
 Interval 9–64
Patient seeking medical help
 During the first cluster headache attack and/or for 
the first time

5 (11.0)

 From the second cluster headache attack onwards 39 (89.0)
Classification according to the interval between 
cluster headache periods
 Episodic cluster headache 37 (84.0)
 Chronic cluster headache 7 (16.0)
Duration of the current period of cluster (days)
 Episodic cluster headache
  Average (SD) 24.2 ± 22.8
  Interval 6–90
 Chronic cluster headache
  Average (SD) 1,642.9 ± 1,489.0
  Interval 365-4,745
Timing of attacks
 During the day 29 (66.0)
 During sleep 15 (34.0)
Average duration of untreated attacks (minutes)
 < 30 14 (32.0)
 30 to 120 26 (59.0)
 > 120 4 (9.0)
Number of attacks/day
 Every other day 0 (0.0)
 One 8 (18.2)
 Two 12 (27.3)
 Three 18 (40.9)
 Four 6 (13.6)
 Five to eight 0 (0.0)
Requesting neuroimaging exams
 During the first cluster headache attack 5 (11.4)
 During the second cluster headache attack 8 (18.2)
 During the third cluster headache attack 1 (2.3)
 From the fourth cluster headache attack onwards 0 (0.0)
Note: SD - standard deviation
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84.1% of the patients, CH was classified as episodic. The 
attacks occurred predominantly during the day (65.9%), 
two to three times a day (68.2%), and average duration of 
untreated attacks lasted between 30 and 120 min (59.1%). 
The mean number of attacks before and after treatment 
for the study population was 2.5 and 1.0, respectively. 
The headache features were recorded in the charts and 
reported by the patients. The data was analyzed, and the 
range was extracted (Table 1).

Oral steroid treatment during the initial 7–10 days was 
prescribed for 95.5% of patients. Initial doses ranged from 
60 mg to 100 mg/ day on a tapering dose schedule. Due to 
similar availability and no risk of neural injuries, none of 
the patients received suboccipital injections of steroids. 
Traditional pharmacological agents, such as verapamil, 
lithium or verapamil plus lithium, were prescribed to 
25%, 9.1%, and 6.8% of patients, respectively. Lithium was 
prescribed to 3 sufferers of cCH and 1 eCH patient. None 
received other pharmacological agents such as topira-
mate, melatonin, etc. Galcanezumab was prescribed to 
all patients and the majority (65.9%; 29/44) used a dose 
of 300  mg once or twice (69%) with a 30-day interval 
between doses. The use of steroids, galcanezumab, and 
traditional pharmacological agents was combined and 
based on the expert’s decision since it was carried out 
with real-world patients. Galcanezumab, as well as the 
other medications in Brazil, are usually purchased by the 
patients. Few health plans cover it. There was a reduc-
tion in headache frequency of ≥ 50% at 3 weeks in 65.9% 
(29/44) of patients for all doses of galcanezumab, and 
in 72.4% (21/29) of those using galcanezumab 300  mg. 
Seven patients (15.9%) to which galcanezumab was pre-
scribed, did not return to follow-up (Table  2). Adverse 
effects of galcanezumab were uncommon and included 
local irritation (9.1%), constipation (6.8%), and upper 
respiratory tract infection (4.5%).

According to the treatment used for CH, there was a 
reduction in weekly attacks ≥ 50% after 3 weeks for all 
drugs in the episodic form (Table 3).

Formations and survey of headache experts (table 4)
Ten headache experts met the inclusion criteria for the 
survey. They were distributed throughout all regions of 
the country. All of them were asked 10 questions about 
the management of cluster headache. The answer option 
was “yes” or “no”.

Discussion
The management of CH, one of the most painful and 
disabling forms of headache, has shifted with the devel-
opment of new medications like galcanezumab, even 
as a first line of treatment [6, 13–15]. To the best of our 
knowledge, this is the first report with galcanezumab in 
Brazilian CH patients showing the effectiveness, toler-
ability, and pragmatic approach position from headache 
specialists for this primary headache.

Efficacy of galcanezumab in cluster headache
The outcomes of the present study bring to light a sig-
nificant decrease in the number of headache attacks, 
with 64.8% of the patients with eCH achieving a ≥ 50% 
decrease in the number of attacks within three weeks 
of its subcutaneous administration. They are consistent 
with prior research [13, 14] for the preventive treatment 
of eCH. Although we do not know whether some patients 
improved due to a spontaneous remission, our timeframe 
to evaluate headache frequency reduction was, as previ-
ously reported in studies [14], three weeks. However, it 
is noteworthy that chronic sufferers also revealed at least 

Table 2 Treatments used in 44 patients with cluster headache
Variables Frequency

(n; %)
Did they start steroid treatment?
 Yes 42 (96.0)
 No 2 (4.0)
Did they start treatment with other drugs?
 Verapamil 11 (25.0)
 Lithium 4 (9.0)
 Verapamil plus lithium 3 (7.0)
 Galcanezumab 44 (100.0)
Prescribed dose of galcanezumab
 240 mg 8 (18.0)
 300 mg 29 (66.0)
 360 mg 7 (16.0)
Number of times that used galcanezumab
 Once 24 (54.5)
 Twice 9 (20.5)
 ≥ Three times 4 (9.1)
 Lost to follow-up 7 (15.9)
Reduction of attacks ≥ 50% after 3 weeks
 Yes 29 (66.0)
 No 8 (18.0)
 Lost to follow-up 7 (16.0)

Table 3 Reduction of attacks ≥ 50% after 3 weeks in 44 patients with cluster headache
Form Galcanezumab Verapamil

(episodic = 7)
(chronic = 4)

Lithium
(episodic = 2)
(chronic = 2)

240 mg
(episodic = 8)
(chronic = 0)

300 mg
(episodic = 27)
(chronic = 2)

360 mg
(episodic = 2)
(chronic = 5)

Episodic (n; %) 4 (50.0) 20 (74.0) 2 (100.0) 5 (71.0) 2 (100.0)
Chronic n; %) 0 (0.0) 1 (50.0) 2 (40.0) 2 (50.0) 1 (50.0)
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some degree of reduction in headache severity (42.8% of 
the cCH patients and 50% of those cCH who were not 
lost to follow up). These results are even more impor-
tant since the typical first-line medication verapamil may 
require an uncomfortable posology (three times a day), 
and promote tolerability issues such as constipation and 
AV conduction abnormalities [4, 5].

In our study, 66% of patients had a reduction in head-
ache attacks ≥ 50% after 3 weeks with 300  mg doses of 
galcanezumab. Other studies that also evaluated the 
efficacy of galcanezumab in eCH in real-world patients 
found similar results, but used a dose of 240 mg galcan-
ezumab [16–18].

Galcanezumab is a monoclonal antibody that targets 
CGRP and has been shown to be an effective treatment 
in stopping CH attacks. CGRP is found throughout the 
trigeminovascular system and is elevated in the jugular 
blood and tear fluid of patients with CH, both interictally 
and during attacks [19]. There is no doubt that CGRP 
plays an important role in the pathophysiology of CH, as 
CGRP infusion induces headache attacks in CH patients 
by promoting activation of the trigeminal-autonomic 
reflex [20] and its reduction with symptomatic treatment 
produces improvement [8–10].

Expert preferences and future directions
The panel of experts formed within the framework of 
this study also points out the need to tailor treatment 
for CH depending on whether CH is manifesting for 
the first time, the frequency and severity of the attacks, 
the patient’s particular conditions as the current time of 
bout duration and response to the previous therapy. It 
also describes the priority order for choosing treatment 
options, the likelihood of combining approaches, the 
place for new therapeutic agents, such as galcanezumab, 
and the consulting profile for the follow-up visits. Inter-
estingly, for the whole panel of experts, galcanezumab 
was a treatment option to start even for chronic patients, 
despite its demonstrated lack of efficacy [13]. It also 
emphasized that non-cluster headache treatments, such 
as onabotulinumtoxinA, did not yet grab Brazilian para-
digms of treatment for CH, despite existing questionable 
evidence [21].

The next steps in the assessment of galcanezumab 
should aim at developing more studies, especially for the 
heretofore understudied populations such as younger, 
older, and patients with cCH. Moreover, the development 
of further studies on the efficacy of combining galcan-
ezumab with other traditional or novel treatments such 
as neuromodulation will be useful and are warranted in 
improving CH management.

Based on the data from the 10 Brazilian experts on the 
treatment of cluster headaches, which was not meant to 
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represent the country guidelines, bring forward the fol-
lowing expert preferences consensus (Table 5):

Limitations and strengths of the study
The current study offers accountabilities of real-world 
experience of CH using galcanezumab with the following 
limitations. First, a limitation is the uncontrolled design, 
although the patients were consecutive. Second, bias in 
treatment selection was limited by the discussion of each 
subject between 5 experts to decide the evaluation and 
treatment. Third, we had a 15.9% attrition rate, which 
may have been related to drug effectiveness, adverse 
effects, or cost issues since Brazilians rarely receive it 
from insurance or medical plans and have to purchase 
the prescribe therapy [15, 21]. Thus, the study may over-
estimate effectiveness or underestimate adverse effects.

Another potential methodological weakness is the 
small number of participants despite the four-year study. 
The fact that the study was conducted only in one coun-
try, thus limiting the scope of results, was on purpose and 
may reflect the reality of a specific geographic region. 

Additionally, the results of this real-world observational 
study may not have reflected all of the preferences of the 
panel of experts.

Altogether, this paper provides additional informa-
tion on the effectiveness and feasibility of galcanezumab 
in CH; the findings emphasize the use of this mAb as 
an effective agent in managing CH, especially eCH. The 
development of galcanezumab as part of a multidimen-
sional treatment plan endorsed by consensus-based 
guidelines is a major step forward in the care of this 
highly morbid disorder. However, the findings discussed 
also reveal the need to keep researching more about the 
possibilities of long-term therapy to clarify adherence 
issues and tolerability as well as the real need for combin-
ing treatments.

Conclusions
This study presented the first real-world data with gal-
canezumab in Brazilian patients with CH and showed 
a reduction in headache frequency in most patients. A 
survey of Brazilian experts, even not representing the 

Table 5 Expert consensus on the treatment of cluster headaches
Question consensus response
Primary statement
Preventive treatment preference 1st: Verapamil (7 out of 10 experts)

2nd: Galcanezumab (4 out of 10 experts consider it first-line or second-line)
Lithium is commonly used as a 3rd -line treatment

Secondary statement
Routine imaging studies in the first bout Yes. All experts unanimously recommend imaging studies during the first bout
Imaging studies with a typical clinical picture Yes. 9 out of 10 experts recommend imaging studies, even with a typical clinical picture
Imaging for previous bouts without prior imaging, 
but first time with the expert

Mixed. 6 out of 10 experts do not recommend imaging in such cases. However, 4 experts 
consider it necessary

Imaging for new bouts with atypical features Yes. 7 out of 10 experts recommend imaging when new bouts present with atypical features
Routine use of bridge therapy Yes. 9 out of 10 experts routinely use bridge therapy, primarily with steroids
First and second options for bridge therapy 1st: Steroids (unanimous). 2nd: Greater Occipital Nerve (GON) blockade or supraorbital blockade 

(7 out of 10 experts)
Combining bridge prevention and acute 
treatments

Yes. All experts combine bridge prevention and acute treatments routinely

Routine use of long-acting triptans twice a day No. Most experts do not routinely use long-acting triptans twice a day
Order of preference for acute treatments 1st: injectable sumatriptan (unanimous). 2nd: 100% oxygen (unanimous). Nasal sumatriptan is 

only considered a 3rd option by one expert
Combining acute treatments Yes. 8 out of 10 experts combine acute treatments, with limitations regarding the number of 

attacks
OnabotulinumtoxinA (Botox) use No. All of experts do not use onabotulinumtoxinA for CH
Return visit interval The return visit interval varies, with a range from 2 to 5 weeks. The most common intervals are 2 

weeks (4 experts) and 4 weeks (3 experts)
Number of patients treated The number of patients treated by each expert varies widely, with the most experienced having 

treated over 230 patients and the least experienced having treated around 20
Percentage of male patients The consensus male/female ratio is approximately 4:1
Percentage of chronic cluster headaches Chronic cluster headaches are relatively rare, with most experts reporting a prevalence of less 

than 5%
Preferred treatment for chronic cluster headaches Combination of Verapamil and Lithium (V/L)
Referrals to procedures Yes. Most experts (8 out of 10) refer patients to procedures such as nerve blocks when necessary
Treating patients under 18 years old Rare. Few experts have experience treating patients under 18 years old, and Indomethacin or 

Verapamil is the preferred treatment when required
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country’s guidelines, favored galcanezumab as either the 
first or second option in prophylaxis. Collectively, these 
results highlighted galcanezumab’s promising efficacy as 
a new tool in CH patients.

Supplementary Information
The online version contains supplementary material available at  h t t  p s : /  / d o  i .  o r 
g / 1 0 . 1 1 8 6 / s 1 0 1 9 4 - 0 2 4 - 0 1 9 0 9 - w     .  

Supplementary Material 1

Acknowledgements
The authors wish to thank Dr Mark J Burish for his guidance and help to review 
the manuscript.

Author contributions
All the authors have contributed equally to the manuscript, and have read and 
agreed to the published version of the manuscript.

Funding
This research received no grant from any funding agency in the public, 
commercial, or not-for-profit sectors.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics in Research Involving Human 
Subjects Committee at the Federal University of Piauí, protocol number 
3,305,167 and the National Ethics in Research System, registry number 
08850918.0.0000.5214, on May 6, 2019.

Competing interests
The authors declare no competing interests.

Author details
1Headache Center of Rio, Rio de Janeiro, Brazil
2Pontifícia Universidade Católica do Rio de Janeiro (PUC-Rio), Rio de 
Janeiro, Brazil
3Hospital Municipal Miguel Couto in Rio de Janeiro, Rio de Janeiro, Brazil
4Universidade Federal do Paraná, Curitiba, Brazil
5Universidade Federal de Pernambuco, Recife, Brazil
6Hospital Moinhos de Vento, Porto Alegre, Brazil
7Instituto de Neurologia de Curitiba, Curitiba, Brazil
8Universidade de São Paulo, Ribeirão Preto, Brazil
9Hospital Israelita Albert Einstein, São Paulo, Brazil
10Clínica de Cefaleias de Batatais, Batatais, Brazil
11Universidade Federal do Delta do Parnaíba, Avenida São Sebastião, 
2819, Fátima, Parnaíba, PI 64001-020, Brazil

Received: 25 August 2024 / Accepted: 8 November 2024

References
1. Headache Classification Subcommittee of the International Headache Soci-

ety (IHS) (2018) The International Classification of Headache Disorders, 3rd 
edition, Cephalalgia 38:1–211

2. Martelletti P, Mitsikostas DD (2015) Cluster headache: a quasi rare disorder 
needing a reappraisal. J Headache Pain 16:59

3. Kim SA, Choi SY, Youn MS, Pozo-Rosich P, Lee MJ (2023) Epidemiology, burden 
and clinical spectrum of cluster headache: a global update. Cephalalgia 
43(9):3331024231201577

4. May A, Schwedt TJ, Magis D, Pozo-Rosich P, Evers S, Wang SJ (2018) Cluster 
headache. Nat Rev Dis Primers. Nat Rev Dis Primers 4:18006

5. Schindler EAD, Burish MJ (2022) Recent advances in the diagnosis and man-
agement of cluster headache. BMJ 376:e059577

6. Peng KP, Burish MJ (2023) Management of cluster headache: treatments and 
their mechanisms. Cephalalgia 43(8):3331024231196808

7. Magis D (2019) Emerging treatments for cluster headache: hopes and disap-
pointments. Curr Opin Neurol 32:432–437

8. Robbins MS, Starling AJ, Pringsheim TM, Becker WJ, Schwedt TJ (2016) Treat-
ment of Cluster Headache: the American Headache Society evidence-based 
guidelines. Headache 56:1093–1106

9. May A, Evers S, Goadsby PJ, Leone M, Manzoni GC, Pascual J et al (2023) 
European Academy of Neurology guidelines on the treatment of cluster 
headache. Eur J Neurol 30:2955–2979

10. Lademann V, Jansen JP, Evers S, Frese A (2016) Evaluation of guideline-adher-
ent treatment in cluster headache. Cephalalgia 36:760–764

11. Petersen AS, Lund N, Jensen RH, Barloese M (2021) Real-life treatment of clus-
ter headache in a tertiary headache center - results from the Danish cluster 
Headache Survey. Cephalalgia 41:525–534

12. Schor LI, Pearson SM, Shapiro RE, Zhang W, Miao H, Burish MJ (2021) Cluster 
headache epidemiology including pediatric onset, sex, and ICHD criteria: 
results from the International Cluster Headache Questionnaire. Headache 
61:1511–1520

13. Wei DY, Goadsby PJ (2021) Cluster headache pathophysiology - insights from 
current and emerging treatments. Nat Rev Neurol 17:308–324

14. Goadsby PJ, Dodick DW, Leone M, Bardos JN, Oakes TM, Millen BA et al (2019) 
Trial of galcanezumab in prevention of episodic cluster headache. N Engl J 
Med 381:132–141

15. Kandel SA, Mandiga P, Cluster Headache (2023) Jul 4. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2024 Jan–. PMID: 31334961

16. Membrilla JA, Torres-Ferrus M, Alpuente A, Caronna E, Pozo-Rosich P (2022) 
Efficacy and safety of galcanezumab as a treatment of refractory episodic 
and chronic cluster headache: Case series and narrative review. Headache 
62:1395–1405

17. Hong Y, Kang MK, Moon HS, Kim BK, Cho SJ (2023) Preventive therapy with 
galcanezumab for two consecutive cluster bouts in patients with episodic 
cluster headache: an observational multicenter study. J Headache Pain 
24:136

18. Lamas Pérez R, Millán-Vázquez M, González-Oria C (2024) Efficacy and 
safety of galcanezumab as chronic cluster headache preventive treatment 
under real world conditions: observational prospective study. Cephalalgia 
44:3331024231226181

19. Vollesen ALH, Snoer A, Beske RP, Guo S, Hoffmann J, Jensen RH et al (2018) 
Effect of infusion of calcitonin gene-related peptide on cluster headache 
attacks: a randomized clinical trial. JAMA Neurol 75:1187–1197

20. Carmine BA, Ran C, Edvinsson L (2020) Calcitonin generelated peptide (CGRP) 
and cluster headache. Brain Sci 10:30

21. Freund B, Kotchetkov IS, Rao A (2020) The efficacy of botulinum toxin in clus-
ter headache: a systematic review. J Oral Facial Pain Headache 34:129–134

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1186/s10194-024-01909-w
https://doi.org/10.1186/s10194-024-01909-w

	Cluster headache and galcanezumab: the first real-world Brazilian study and an expert consensus on its use among other treatments
	Abstract
	Introduction
	Methods
	Real-world observational study
	Inclusion and exclusion criteria
	Data collection
	Statistical analysis


	Formation and survey of headache experts
	Results


