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Abstract
Background Migraine affects 11–15% of people worldwide, and the calcitonin gene-related peptide (CGRP) is released 
during the migraine attack, producing pulsating pain of migraine. Also, lacosamide reacts with collapsin-response mediator 
protein 2, preventing its phosphorylation and leading to the inhibition of CGRP release in the trigeminal system.
Objective The primary outcome was the difference in the serum level of CGRP-LI after three months of treatment with 
either lacosamide and ibuprofen or ibuprofen alone in episodic migraine patients. The secondary outcomes were assessing 
safety and efficacy of lacosamide in episodic migraine patients.
Methods We conducted an open-label randomized controlled trial on episodic migraine patients aged 10–55 years diagnosed 
according to (ICHD-3) in Kafr El-Sheikh University Hospital, Egypt. We assessed serum levels of CGRP-LI before and 
three months after treatment in our two groups, the lacosamide, and the control groups. We also assessed the side effects 
of treatment in each group, the percentage of patients who achieved ≥ 50% reduction in the migraine monthly days (MMD) 
frequency and the percentage of patients who achieved pain freedom within 2 h in ≥ 4 of 5 attacks in each group.
Results 200 episodic migraine patients completed the study. There was a statistically significantly higher reduction in the 
serum CGRP-LI level in the lacosamide group compared with the control group. In addition, lacosamide was well tolerated 
by patients. Also, the lacosamide group had statistically significant higher percentage of patients who achieved ≥ 50% reduc-
tion in the migraine monthly days (MMD) frequency and pain freedom within two hours in ≥ 4 of 5 attacks with P-values 
0.002, 0.02 respectively.
Conclusion The daily use of lacosamide 50 mg Bid for three months in episodic migraine patients was associated with a 
significant reduction in serum CGRP-LI, better clinical outcomes regarding frequency and duration of migraine attacks, 
and was well tolerated by patients. These results were derived from an open-label pilot study that needed to be thoroughly 
investigated by a large-scale, randomized, double-blinded, placebo-controlled study.
Trial registration: We registered our trial on ClinicalTrials.gov, named after "The Lacosamide's Effect on Calcitonin Gene-
related Peptide in Migraine Patients," and with a clinical trial number (NCT05632133)—August 8, 2023.
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Introduction

Migraine affects 11–15% of people worldwide, and it is 
well known that recurrent mild to severe pain and other 
autonomic symptoms are the hallmarks of migraines [1].

The neurovascular theory is a pathophysiological 
mechanism of migraines that is most widely recognized. 
This theory's mainstay is that, in genetically suscepti-
ble people, alterations in the nociceptive inputs from the 
raphe and locus coeruleus nuclei in the brainstem or a 
cortical spreading depression stimulate trigeminovascular 
system producing migraine pain and associated symptoms 
[2].

CGRP is one of the most significant peptides released 
during the migraine attack due to activation of the 
trigeminovascular system. It produces vasodilatation and 
inflammation in leptomeningeal and extracranial vessels, 
which causes the pulsating pain associated with migraine 
[2].

Serum CGRP values are increased at the time of an 
attack in patients who suffer from episodic migraines, 
while in patients who suffer from chronic migraines, the 
serum CGRP values rise even in between attacks [3].

In 2010, Hansen and colleagues found that the intrave-
nous administration of CGRP in patients known to have 
migraines caused a migraine-like headache in about 60% 
of the patients [4].

The tailored amino acid compound lacosamide 
(R-2-acetamido-N-benzyl-3-methoxypropionamide) has 
two distinct mechanisms: the first one is the interaction 
with CRMP2, and the second one is delaying inhibition 
of voltage-gated calcium channels (VGSCs) [5].

Lacosamide increases the slow inactivation of VGSCs 
by making the slow inactivation curve potential more 
hyperpolarized. As a result, depolarization is prolonged, 
and many other membrane potentials move to the slow 
inactivation state. Also, fewer neurons become depolar-
ized, and in the end, this might reduce the spread of an 
excitatory focus [6].

It has been postulated that Lacosamide reacts with 
CRMP-2 and prevents its phosphorylation leading to the 
inhibition of CGRP release in the trigeminal system [7].

In 2019, Yuan and colleagues found that lacosamide 
had a potential efficacy in migraine treatment. But till 
now, the clinical investigation has yet to be started [8].

In our trial, we aimed to study the effect of lacosamide 
on CGRP levels in episodic migraine patients to investi-
gate its possible role in migraine management.

Materials and methods

Sample size

We screened the 1218 headache patients who suffered from 
headaches and sought medical advice in Kafr El-Sheik Uni-
versity Hospital from June 2022 to June 2023. Five hun-
dred forty patients had migraine (380 patients had episodic 
migraine, 160 had chronic migraine). According to ICHD-3 
[9], 200 patients had episodic migraine, met our inclusion 
criteria, and agreed to participate in our trial after getting 
written informed consent from the patients or their first-of-
kin relatives and after approval from the ethical committee 
of the faculty of medicine at Kafr El-Sheik University.

We used G.power software to calculate the power of our 
study based on the mean and the standard deviation of the 
absolute reduction in CGRP-LI in each group, which was 
2.8 ± 1.07 in the lacosamide group and 1.73 ± 1.76 in the 
control group, 95% two-sided confidence level, alpha error 
of 5%, effect size of 0.73, and 5% loss to follow-up rate. The 
power of our study was 99%.

We used a web-based centralized blocked randomiza-
tion plan to allocate 200 episodic migraine in a one-to-one 
ratio to receive either lacosamide 50 mg Bid and ibuprofen 
200–400 mg on acute attacks only or ibuprofen 200–400 mg 
on acute attacks only. Still, all clinical investigators were 
blind to the block size of the randomization plan, but the 
patients were aware of the treatment used in the study.

Our trial had two groups: the lacosamide group, which 
included 100 episodic migraines (those with migraines 
who have less than 15 headache days per month) follow-
ing ICHD-3 [9] and received fixed daily dose of lacosamide 
(50 mg Bid) and ibuprofen 200–400 mg only during acute 
migraine attack [10] for three months, and the control group 
which included 100 episodic migraine patients who were 
diagnosed following ICHD-3 [9] and received ibuprofen 
200–400 mg only during acute migraine attack [10] for three 
months, and we identified their migraine features (disease 
duration, migraine monthly days, attack duration, pain inten-
sity assessed by visual analogic scale) with the help of a 
questionnaire.

Our investigation was explicitly intended to serve as a 
pilot study to investigate the preliminary effect of lacosa-
mide on the serum level of CGRP-LI to identify its pos-
sible role in episodic migraine management, as well as to 
determine whether it would be feasible to proceed with a 
large-scale randomized clinical trial that would be suffi-
ciently powered to evaluate the safety and effectiveness of 
lacosamide in episodic migraine sufferers.
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Inclusion criteria:

Our trial enrolled patients aged 10–55 years suffering from 
episodic migraines following ICHD-3. [11], and all the 
patients did not receive any migraine preventive treatment 
or triptans in the last month.

Exclusion criteria

We ruled out patients with major neurological conditions, 
such as (primary headaches other than episodic migraine, 
stroke, epilepsy, and brain tumors, as well as patients with 
significant systemic diseases, such as malignancy, liver 
cell failure, renal failure, patients with MRI contraindica-
tions, patients who received any migraine preventive treat-
ment or triptans in the last month pregnant, and lactating 
patients, patients who had cardiovascular diseases as heart 
failure, ischemic heart disease, heart block, and atrial fibril-
lation, and those who had lacosamide hypersensitivity or 
contraindications.

Study procedures

We screened 1218 patients, and all underwent clinical neuro-
logical and general physical examinations. Migraine history, 
type, and associated phenotypic features were established. 
We measured blood pressure on three different occasions 
and did laboratory tests, including (renal functions, coag-
ulation profile, fasting, postprandial blood sugar, liver 
functions, and complete blood count). We excluded 1018 
patients; 200 patients underwent randomization, received at 
least one treatment dose, and were included in the analysis.

One hundred twenty participants in our trial were females; 
56 patients had migraine with aura, the median monthly 
migraine days was seven days, the median migraine attack 
duration was six hours, the median duration of migraine was 
eight months, 163 patients had photophobia in association to 
migraine, 158 had phonophobia in association to migraine, 
157 had nausea associated with migraine, 137 had dizzi-
ness with migraine, and 71 patients suffered from vomiting 
concomitant with migraine.

All the patients who fulfilled the inclusion criteria were 
invited to the hospital before starting treatment and three 
months after treatment to analyze the serum level of CGRP-
like immunoreactivity (CGRP-LI).

Blood samples were collected from the antecubital vein 
at both time points while subjects rested in a sitting position. 
The blood was then allowed to clot and was centrifuged at 
room temperature for 20 min at 622 g/2000 rpm to separate 
serum. Samples were then immediately analyzed. For radio-
immunoassay (RIA), a commercial kit (CGRP (Human)—
RIA Kit (Phoenix Pharmaceuticals, Burlingame, California, 
United States), detection range 0.53–660 pmol/l), was used 

following manufacturer's instructions to measure CGRP-like 
immunoreactivity (CGRP-LI) levels. All samples were ana-
lyzed in the same laboratory, under the same environmen-
tal conditions, and with the same batch for samples from 
different patients and study days to avoid a possible batch 
effect. Samples with values outside the detection range were 
set on the limits of the detection range. Biochemical assays 
were performed by an experienced lab technician blinded 
to the patient identity, study day, and treatment effect of 
lacosamide.

After three months of treatment, we assessed the dif-
ference in CGRP-LI levels in the two groups to evalu-
ate the effect of lacosamide on CGRP-LI levels; also, we 
assessed the safety of lacosamide by assessing the differ-
ent adverse effects through open‐ended patient interviews 
in the two groups, in addition, we evaluated the percentage 
of patients who achieved ≥ 50% reduction in the migraine 
monthly days (MMD) frequency compared to the baseline 
frequency [12], and the percentage of patients who achieved 
pain freedom within two hours in ≥ 4 of 5 attacks [13], 
Although migraine is a chronic disease, in our study, we 
assessed the lacosamide effects on CGRP-LI level and the 
clinical outcomes after three months [14–17] as our trial was 
a pilot one aimed mainly to investigate the preliminary effect 
of lacosamide on the serum level of CGRP-LI and evaluate 
the feasibility of conducting a larger blinded study.

Primary endpoint: To assess the effect of Lacosamide on 
CGRP-LI by detecting the difference in CGRP-LI level after 
three months of treatment in the two groups.

Secondary endpoint: The secondary safety endpoint was 
to assess the safety of lacosamide by assessing the different 
adverse effects through open‐ended patient interviews in the 
two groups.

The secondary efficacy endpoints evaluated the per-
centage of patients who achieved ≥ 50% reduction in the 
migraine monthly days (MMD) frequency compared to 
the baseline frequency and the percentage of patients who 
achieved pain freedom within 2 h in ≥ 4 of 5 attacks.

Statistical analysis of the data

We used the IBM SPSS software package, version 20.0 
(Armonk, NY: IBM Corp.), to analyze our data and base all 
efficacy analyses on the intention-to-treat principle. Both the 
primary and secondary outcomes underwent separate sta-
tistical analyses. Depending on their distribution, as deter-
mined by the Shapiro–Wilk test, we described numerical 
data as means S.D. or median and interquartile range (IQR). 
We also reported categorical data using numbers and per-
centages. The Mann–Whitney U test was used to compare 
the irregularly distributed numerical data, while Pearson's 
chi-square was utilized to correlate categorical data. In our 
study, there were all the data. All statistical analyses were 
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two-sided, and differences with a P-value of less than 0.05 
were considered statistically significant. To avoid type 1 sta-
tistical error in the analysis of secondary efficacy endpoints, 
we used correction for multiple comparisons, and secondary 
efficacy outcomes differences with an adjusted P-value of 
less than 0.025 were considered statistically significant.

Results

Overall, 1218 patients were screened for eligibility; 200 
patients (80 males and 120 females) underwent randomiza-
tion and were divided into two parallel groups. The lacosa-
mide group consisted of 100 patients, and the control group 
consisted of 100 patients; 200 patients completed the pilot 
study during the 3-month follow-up period, as shown in 
(Fig. 1).

There were no statistically significant differences between 
the two study arms regarding the baseline characters, as 
shown in (Table 1).

When we evaluated the effect of 3-month treatment on 
the serum level of CGRP-LI, we found that there was a 

statistically significant higher reduction in the serum CGRP-
LI level in the lacosamide group compared with the control 
group with (P = 0.017), as shown in (Table 2).

Regarding the analysis of the safety of treatment, we 
found that in the lacosamide group, 17(17%) patients had 
adverse effects; three patients had gastritis, four patients 
had a headache, two patients had vomiting, one patient had 
diarrhea, three patients had palpitation, and four patients 
had back pain, while in the control group 11(11%) patients 
had adverse effects, four patients had gastritis, two patients 
had a headache, one patient had vomiting, two patient had 
diarrhea, one patient had palpitation, and one patient had 
back pain, with no statistically significantly, as shown in 
(Table 3).

Regarding the analysis of the clinical impacts of the 
treatment, we found that 42 (42%) patients in the lacosa-
mide group and 22 (22%) patients in the control group 
achieved ≥ 50% reduction in the migraine monthly days 
(MMD) frequency with P-value 0.002, while 46 (46%) 
patients in the lacosamide arm and 30 (30%) patients in the 
control arm achieved pain freedom within two hours in ≥ 4 
of 5 attacks with P-value 0.02, as shown in (Table 4).

Fig. 1  Study flow diagram
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Discussion

The calcitonin gene-related peptide (CGRP) is one of the 
most significant peptides released during the migraine 
attack due to activation of the trigeminovascular system [2]. 
Lacosamide reacts with CRMP-2, and it prevents its phos-
phorylation leading to the inhibition of CGRP release in the 
trigeminal system [7], so we aimed in our trial to evaluate 
the effect of Lacosamide on CGRP-LI serum level and its 
efficacy, and safety in the treatment of episodic migraine 
patients.

Table 1  Baseline criteria of 
participants

† Median (interquartile range: IQR), *Percentage, MMD: monthly migraine days, CGRP-LI: calcitonin 
gene-related peptide-like immunoreactivity

Demographic data Lacosamide arm
(n = 100)

Control arm
(n = 100)

P-value

Age (years)*
10–20, no. (percentage) 12 (12%) 9 (9%) 0.80
21–30, no. (percentage) 43 (43%) 38 (38%)
31–40, no. (percentage) 20 (20%) 24 (24%)
41–50, no. (percentage) 12 (12%) 16 (16%)
51–55, no. (percentage) 13 (13%) 13 (13%)
Sex*
Female, no. (percentage) 58.0 (58%) 62.0 (62%) 0.56
Migraine characters†
Baseline MMD, Median (IQR) 7.0 (5.0–9.0) 7.0 (5.0–8.0) 0.52
Attack duration, Median (IQR) 6.0 (4.0–7.8) 6.0 (5.0–8.0) 0.68
Attack severity on Visual analog scale, Median (IQR) 6.0 (6.0–7.0) 6.0 (6.0–7.0) 0.69
Disease duration Median in months (IQR) 8.0 (7.0–10.0) 8.0 (6.0–10.0) 0.10
Migraine associated symptoms*
Photophobia, no. (percentage) 82.0 (82.0%) 81.0 (81.0%) 0.90
Phonophobia, no. (percentage) 81.0 (81.0%) 77.0 (77.0%) 0.67
Nausea, no. (percentage) 79.0 (79.0%) 78.0(78%) 0.92
Dizziness, no. (percentage) 68.0 (68.0%) 69.0 (69.0%) 0.71
Vomiting, no. (percentage) 40.0 (40.0%) 31.0 (31.0%) 0.22
Migraine with aura, no. (percentage) 31 (31.0%) 25.0 (25.0%) 0.39
Serum CGRP- IL levels†
Baseline Serum CGRP-IL value (Median, IQR) in 

episodic migraine patients
55.0 (47.5–66.0) 55.0 (47.0–66.0) 0.86

Table 2  Association between 
Lacosamide and CGRP-LI level

† Median (interquartile range: IQR), *Statistically significant at P-value < 0.05, CGRP-LI: calcitonin gene-
related peptide-like immunoreactivity

CGRP-LI Lacosamide arm
(n = 100)

Control arm
(n = 100)

P-value

Baseline serum CGRP-LI value (median, IQR)† 55.0 (47.5–66.0) 55.0 (47.0–66.0) 0.86
CGRP-LI After treatment (median, IQR)† 50.5 (44.3–59.1) 55.0 (47.0–66.0) 0.017*
Absolute difference in CGRP-LI (median, IQR)† 5.0 (4.0–5.8) 1.0 (0.5–1.2)  < 0.001*

Table 3  Association between the treatment and main adverse effects

*Percentage

Adverse effects, no. 
(percentage)*

Lacosamide arm
(n = 100)

Control arm
(n = 100)

P-value

Gastritis 3.0 (3.0%) 4.0 (4.0%) 0.70
Headache 4.0 (4.0%) 2.0 (2.0%) 0.41
Vomiting 2.0 (2.0%) 1.0 (1%) 0.65
Diarrhea 1.0 (1%) 2.0 (2.0%) 0.31
Palpitation 3.0 (3.0%) 1.0 (1%) 0.31
Bach pain 4.0 (4.0%) 1.0 (1%) 0.17
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We assessed the effects of lacosamide on CGRP and its 
efficacy, and safety in episodic migraine patients after three 
months only like many studies as Dakhale et al. [14] who 
compared the efficacy of daily sodium valproate 500 mg/
day with propranolol SR 40 mg/day in 60 migraineurs after 
three months, and concluded that both sodium valproate 
and propranolol significantly reduced frequency, severity, 
and duration of migraine headache, but propranolol caused 
significantly greater reduction in the severity of headache 
compared to sodium valproate.

In our trial, 46 (46%) patients showed a reduction in 
CGRP-LI serum level after three months of treatment with 
lacosamide, while only 24 (24%) patients showed a reduc-
tion in CGRP-LI serum level after three months in the con-
trol group; also the absolute reduction in CGRP-LI serum 
level after three months of treatment was statistically signifi-
cantly higher in migraine patients who received lacosamide 
and Ibuprofen compared with those who received ibuprofen 
alone.

Even though there has been no such study that investi-
gated the effect of lacosamide on CGRP serum levels in 
migraine patients, our findings may be explained as lacosa-
mide may reduce CGRP serum level by interaction with 
CRMP2 preventing its phosphorylation leading to the inhi-
bition of CGRP [7].

Regarding the analysis of the safety of lacosamide, our 
study found that there was no statistically significant differ-
ence in adverse effects between the two groups; even though 
there has been no such study that investigated the safety of 
Lacosamide in episodic migraine patients, our findings are 
in line with results of Menachem et al. [18], Vossler et al. 
[19], and Bauer et al. [20] who stated that Lacosamide was 
well tolerated in epilepsy patients.

Regarding the analysis of the clinical impacts of lacosa-
mide, our study found that regular use lacosamide was 
associated with increased percentage of patients who 
achieved ≥ 50% reduction in the migraine monthly days 
(MMD) frequency, and achieved pain freedom within two 
hours in ≥ 4 of 5 migraine attacks, our findings agreed with 
the findings of Yuan et al. [8] who stated that migraine 
patients showed a reduction in MMD after regular use of 
lacosamide, lacosamide might reduce MMD by enhancing 
the slow inactivation of voltage-gated sodium channels, 

interacting with the collapsin-response mediator protein 2 
(CRMP-2), and reducing the CGRP level involved in neu-
rotrophic pathways [21].

Study limitations and conclusions

Study limitations

Even though our results were positive, our pilot study had 
some drawbacks. First, the sample was relatively small as 
it was designed to determine the viability of a larger-scale 
trial that would be powered for both safety and efficacy; 
second, the trial was open-label, which might affect the 
study's internal validity by increasing the number of drop-
out patients and underreporting of side effects; third, our 
study has no placebo group so we need a larger-scale double-
blinded placebo-controlled trial to assess the lacosamide role 
in migraine.

Conclusion

The daily use of lacosamide 50 mg Bid for three months 
in episodic migraine patients was associated with a signifi-
cant reduction in serum CGRP-LI, better clinical outcomes 
regarding the frequency and duration of migraine attacks, 
and was well tolerated by patients, which may indicate a pos-
sible role of lacosamide in episodic migraine management. 
These results were derived from an open-label pilot study 
that needed to be thoroughly investigated by a large-scale, 
randomized, double-blinded, placebo-controlled study.
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Table 4  Association between Lacosamide and clinical outcomes

*Percentage, **Statistically significant at adjusted P-value < 0.025, MMD: migraine monthly days

Secondary efficacy outcomes Lacosamide arm
(n = 100)

Control arm
(n = 100)

P-value

Percentage of patients who achieved ≥ 50% reduction in MMD frequency compared to the 
baseline frequency*

42 (42.0%) 22.0 (22.0%) 0.002**

Percentage of patients who achieved pain freedom within two hours in ≥ 4 of 5 attacks* 46.0 (46.0%) 30.0 (30.0%) 0.020**



Acta Neurologica Belgica 

Data availability The datasets generated and analyzed during the cur-
rent study are not publicly available due to the ethical regulations of our 
university. However, they are available from the corresponding author 
(Mohamed G. Zeinhom) on reasonable request.

Declarations 

Conflict of interest All authors declare no conflict of interests.

Ethical approval Our study had the approval of the ethical commit-
tee of Kafr-el Sheikh University, and the ethical reference number is 
(MKSU 50-11-15). All methods of our trial were performed following 
the guidelines and regulations of the Faculty of Medicine Ain Shams 
University (FMASU), which is organized and operated according to 
the guidelines of the International Council on Harmonization ICH), 
Anesthesiology and the Islamic Organization for Medical Service 
(IOMS), the United States Office for Human Research Protections, 
and the United States Code of Federal Regulations, and operates under 
Federal Wide Assurance no (FWA00001785). Our trial is registered in 
clinicaltrials.gov under NCT05632133.

Informed consent Before randomization, formal written informed 
consent was obtained from the included patients or their first-degree 
relatives.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Ahmed SR, Mohamed AAM, Salem HH, Helmy S, Moustafa RR, 
Borham SMF (2022) Association of white matter hyperintensities 
with migraine phenotypes and response to treatment. Acta Neurol 
Belg. https:// doi. org/ 10. 1007/ s13760- 022- 02015-x

 2. Cernuda-Morollón E, Larrosa D, Ramón C, Vega J, Martínez-
Camblor P, Pascual J (2013) Interictal increase of CGRP levels in 
peripheral blood as a biomarker for chronic migraine. Neurology 
81(14):1191–1196

 3. de Vries LS, Garrelds IM, Danser AHJ, Terwindt GM, Maassen 
Van Den Brink A (2022) Serum CGRP in migraine patients using 
erenumab as preventive treatment. J Headache Pain 23(1):1–7. 
https:// doi. org/ 10. 1186/ s10194- 022- 01483-z

 4. Hansen JM, Hauge AW, Olesen J, Ashina M (2010) Calcitonin 
gene-related peptide triggers migraine-like attacks in patients with 
migraine with aura. Cephalalgia 30(10):1179–1186

 5. Yang C, Peng Y, Zhang L, Zhao L (2021) Safety and tolerability 
of lacosamide in patients with epilepsy: a systematic review and 
meta-analysis. Front Pharmacol 12(September):1–12

 6. Harris JA, Murphy JA (2011) Lacosamide and epilepsy. CNS 
Neurosci Ther 17(6):678–682

 7. Czech T, Yang JW, Csaszar E, Kappler J, Baumgartner C, 
Lubec G (2004) Reduction of hippocampal collapsin response 

mediated protein-2 in patients with mesial temporal lobe epilepsy. 
Neurochem Res 29(12):2189–2196. https:// doi. org/ 10. 1007/ 
s11064- 004- 7025-3

 8. Yuan H, Wong KH, Davis R, Ozudogru S (2019) The effect of 
lacosamide on chronic migraine: retrospective analysis in a sin-
gle center healthcare academic institute (P3.10–023). Neurology 
92(15):P3.10-023

 9. Olesen J, Steiner TJ, Bendtsen L, Dodick D, Ducros A, Evers S 
et al (2018) The international classification of headache disorders: 
abbreviated pocket version. Cephalalgia 3(2988368):28

 10. Gilmore B, Michael M (2011) Treatment of acute migraine head-
ache. Am Fam Phys 83(3):271–280

 11. Olesen J, Bes A, Kunkel R, Lance JW, Nappi G, Pfaffenrath V et al 
(2013) The international classification of headache disorders, 3rd 
edition (beta version). Cephalalgia 33(9):629–808

 12. Meissner K, Fässler M, Rücker G, Kleijnen J, Hróbjartsson A, 
Schneider A et al (2013) Differential effectiveness of placebo 
treatments: a systematic review of migraine prophylaxis. JAMA 
Intern Med 173(21):1941–1951

 13. Lombard L, Ye W, Nichols R, Jackson J, Cotton S, Joshi S (2020) 
A real-world analysis of patient characteristics, treatment patterns, 
and level of impairment in patients with migraine who are insuf-
ficient responders versus responders to acute treatment. Headache 
60(7):1325–1339

 14. Dakhale GN, Sharma VS, Thakre MN, Kalikar M (2019) Low-
dose sodium valproate versus low-dose propranolol in prophylaxis 
of common migraine headache: a randomized, prospective, paral-
lel, open-label study. Indian J Pharmacol 51(4):255–262

 15. Bartolini M, Silvestrini M, Taffi R, Lanciotti C, Luconi R, Capecci 
M et al (2005) Efficacy of topiramate and valproate in chronic 
migraine. Clin Neuropharmacol 28(6):277–279

 16. Chowdhury D, Bansal L, Duggal A, Datta D, Mundra A, Krishnan 
A et al (2022) TOP-PRO study: a randomized double-blind con-
trolled trial of topiramate versus propranolol for prevention of 
chronic migraine. Cephalalgia 42(4–5):396–408

 17. Afshari D, Rafizadeh S, Rezaei M (2012) A comparative study 
of the effects of low-dose topiramate versus sodium valproate in 
migraine prophylaxis. Int J Neurosci 122(2):60–68

 18. Ben-Menachem E, Dominguez J, Szász J, Beller C, Howerton C, 
Jensen L et al (2021) Long-term safety and tolerability of lacosa-
mide monotherapy in patients with epilepsy: results from a mul-
ticenter, open-label trial. Epilepsia open 6(3):618–623

 19. Vossler DG, Knake S, O’Brien TJ, Watanabe M, Brock M, 
Steiniger-Brach B et al (2020) Efficacy and safety of adjunctive 
lacosamide in the treatment of primary generalised tonic-clonic 
seizures: a double-blind, randomised, placebo-controlled trial. J 
Neurol Neurosurg Psychiatry 91(10):LP1067-1075

 20. Bauer S, Willems LM, Paule E, Petschow C, Zöllner JP, Rosenow 
F et al (2017) The efficacy of lacosamide as monotherapy and 
adjunctive therapy in focal epilepsy and its use in status epilep-
ticus: clinical trial evidence and experience. Ther Adv Neurol 
Disord 10(2):103–126

 21. Carmland ME, Kreutzfeldt M, Holbech JV, Andersen NT, Jensen 
TS, Bach FW et al (2019) Effect of lacosamide in peripheral 
neuropathic pain: study protocol for a randomized, placebo-con-
trolled, phenotype-stratified trial. Trials 20(1):588. https:// doi. org/ 
10. 1186/ s13063- 019- 3695-7

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

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s13760-022-02015-x
https://doi.org/10.1186/s10194-022-01483-z
https://doi.org/10.1007/s11064-004-7025-3
https://doi.org/10.1007/s11064-004-7025-3
https://doi.org/10.1186/s13063-019-3695-7
https://doi.org/10.1186/s13063-019-3695-7


 Acta Neurologica Belgica

Authors and Affiliations

Shimaa Elgamal1 · Sherihan Rezk Ahmed1 · Mohamed M. Nahas2 · Shimaa R. Hendawy2 · Osama Elshafei3 · 
Mohamed G. Zeinhom1 

 * Sherihan Rezk Ahmed 
 sherihanrezk2016@gmail.com

 * Mohamed G. Zeinhom 
 mohamed_gomaa@med.kfs.edu.eg

 Shimaa Elgamal 
 Shimaa.Elgamal@med.kfs.edu.eg

 Mohamed M. Nahas 
 Nahasko.84@hotmail.com

 Shimaa R. Hendawy 
 shimaa.hendawy@mans.edu.eg

 Osama Elshafei 
 Osama.elshafei@mans.edu.eg

1 Neurology Department, Faculty of Medicine, Kafr El-Sheikh 
University, Elgeish Street, Kafr El-Sheikh, Egypt

2 Clinical Pathology Department, Faculty of Medicine, 
Mansoura University, Al Korneish Street, Mansoura, Egypt

3 Neurology Department, Faculty of Medicine, Mansoura 
University, Al Korneish Street, Mansoura, Egypt

http://orcid.org/0000-0002-0337-349X

	The effect of lacosamide on calcitonin gene-related peptide serum level in episodic migraine patients: a randomized, controlled trial
	Abstract
	Background 
	Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Sample size
	Inclusion criteria:
	Exclusion criteria

	Study procedures
	Statistical analysis of the data

	Results
	Discussion
	Study limitations and conclusions
	Study limitations
	Conclusion

	References


