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A B S T R A C T   

Objective/background: sleep alterations strongly influence migraine severity. Prophylactic therapies have a major 
impact on migraine frequency and associated symptoms. The study purpose was to compare the impact of oral 
drug therapies or gene-related anti-calcitonin monoclonal antibodies (anti-CGRP mAbs) on sleep alterations. We 
also evaluated which drug therapies are more effective on sleep quality and the different impact on migraine 
frequency and life quality. 
Patients/methods: this is a multicenter, prospective study conducted in three specialized headache centers 
(Marche Polytechnic University, Ancona; University of Palermo, Palermo; Fondazione Policlinico Campus Bio- 
Medico, Rome). At baseline, we assigned migraine patients to preventive therapy with first-line drugs or anti- 
CGRP mAbs. The Pittsburgh Sleep Quality Index (PSQI) and Migraine Disability Assessment (MIDAS) scales 
were administered. After three months, we re-evaluated the patients with the same scales. 
Results: 214 patients were enrolled. Any prophylaxis was significantly associated with a reduction in PSQI score 
(mean difference 1.841; 95%CI:1.413–2.269; p < 0.0001), most significantly in the anti-CGRP mAb group (mean 
difference 1.49; 95%CI:2.617-0.366; p = 0.010). Anti-CGRP mAbs resulted in significant improvement in 
migraine severity and MIDAS scores. Among oral therapies, calcium antagonists and antidepressants were the 
most effective in reducing PSQI score between T0 and T1 (p = 0.042; p = 0.049; p < 0.0001, respectively). 
Conclusions: anti-CGRP mAbs revitalized the management of migraine with stable and well-documented efficacy. 
Our data also suggest that anti-CGRP mAbs result in a positive effect on sleep quality, with a significant 
improvement in PSQI scores. Knowing the relevant impact of sleep disruption on migraine severity, these data 
could help for the management of migraine patients.   

1. Introduction 

Sleep alterations are common in migraine patients and contribute 
greatly to impaired quality of life [1]. The relationship between sleep 
alterations and migraine severity is close, but not completely estab
lished. For example, in the most prevalent sleep disorder, obstructive 

sleep apnea (OSA), the prevalence of all headache types was 33%, while 
the prevalence of migraine was 16% [2]. OSA did not significantly in
crease the risk of headache onset [2]. 

Several studies have reported a close relationship between increased 
number of migraine attacks and altered or deprived sleep. According to 
some investigations, migraine patients have reduced REM sleep 
compared to controls, which also correlates with the occurrence of 
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cutaneous allodynia [1,3,4]. It has been hypothesized that migraine and 
sleep may have a common driver corresponding to the hypothalamus. 
Functional alterations in hypothalamus-brain connectivity could both 
influence sleep alterations and trigger migraine attacks [5,6]. 

According to international guidelines, prophylactic therapies aim to 
reduce the number and intensity of migraine attacks when they reach a 
severity that significantly reduces quality of life [7]. However, some 
medications may have a positive or negative impact on sleep mainte
nance or consolidation. For example, tricyclic antidepressant drugs may 
induce sleep, while other antidepressants may promote early awak
ening. The intake of different substances may have an unclear impact on 
headache: for example, studies on the relationship between alcohol 
intake and headache have shown conflicting data, from a protective role 
of alcohol consumption for migraine to complete avoidance of alcohol in 
migraine patients [8]. 

Anti-calcitonin gene-related monoclonal antibodies (Anti-CGRP 
mAbs) are one of the newest therapeutic approaches for migraine in 
both chronic and episodic forms. Recent studies are also demonstrating 
the possibility of switching from one type of anti-CGRP mAbs to another 
to increase benefits [9]. Their effectiveness on migraine severity is well 
established, but little evidence is available on their possible effects on 
sleep quality [10]. In addition, there are no well-established data on the 
effectiveness of different prophylactic therapies on sleep quality and 
characteristics. To our knowledge, no study has directly investigated the 
impact of different prophylactic therapies on sleep quality, despite the 
relevant role of sleep alterations on migraine and treatment compliance. 

This study aims to compare the influence of different oral preventive 
drugs and anti-CGRP mAbs on sleep quality in a population of migraine 
patients. In addition, we compared each individual drug class to un
derstand which type could result in a better effect on sleep alterations. 
Finally, we completed our evaluation by comparing the different impact 
of oral therapies and anti-CGRP mAbs on migraine frequency and 
quality of life in our patients. Our hypothesis was that different thera
peutic approaches might have a different impact on sleep quality, just as 
with migraine severity. 

2. Material and Methods 

2.1. Study design 

We designed a multicenter prospective study conducted in three 
Specialist Headache Centers (Clinica Neurologica, Università Politecn
ica delle Marche; Department of Biomedicine, Neuroscience and 
Advanced Diagnostics (BiND), University of Palermo; Headache and 
Neurosonology Unit, Fondazione Policlinico Campus Bio-Medico, 
Rome). Consecutive patients attending outpatient headache services 
who had a diagnosis of migraine with or without aura according to the 

third edition of the International Classification of Headache Disorders 
(ICHD-3) [7] were evaluated at each center during a one-year period 
(January 1, 2022 to December 31, 2022). 

We subjected each patient to a comprehensive general and neuro
logical examination with collection of medical history and instrumental 
tests performed. According to international guidelines, when the fre
quency of migraine attacks led to a debilitating headache for more than 
four days per month and the quality of life (assessed by specific scores, 
such as the Migraine Disability Assessment-MIDAS score) was signifi
cantly impaired, we prescribed prophylactic drug therapy choosing from 
specific drug classes (beta-blockers, calcium antagonists, antiepileptics, 
antidepressants). If the subject had already undergone more than three 
courses of prophylactic therapy with different drug classes without 
significant improvement in migraine frequency, we proposed treatment 
with one of the anti-CGRP mAbs available in Italy at the time of the 
study (galcanezumab, erenumab, fremanezumab). 

In order to directly compare conventional pharmacological prophy
laxis with anti-CGRP mAbs, patients treated with onabotulinum toxin A 
were excluded. At the time of prophylaxis prescription (T0), we asked all 
patients to complete self-administered questionnaires to assess sleep 
quality and migraine burden. Specifically, we recorded the frequency of 
migraine attacks per month, calculated the MIDAS questionnaire [11] 
and submitted each patient to the Pittsburgh Sleep Quality Index (PSQI). 
The latter scale is a self-administered sleep quality questionnaire con
sisting of 19 items [12]. After three months (T1), we reassessed all 
enrolled patients and subjected them to the same questions and scales. 

We excluded from the study all patients who had not been taking 
treatments regularly, including those showing side effects, or subjects 
unavailable for follow-up visit. 

Inclusion criteria were: a) diagnosis of migraine with or without 
aura; b) compliance with assigned prophylaxis therapy; c) age >18 
years; 

Exclusion criteria were: a) not regularly taking prophylaxis therapy; 
b) active treatment with onabotulinum toxin A. 

2.2. Compliance with ethical standards 

The Ethics Committee of the Marche Region (CERM), Italy, approved 
the study (protocol number 2023 342, 11/16/2023). All participants 
gave their informed written consent to participate and were treated 
according to the Declaration of Helsinki. All procedures were performed 
in compliance with relevant laws and institutional guidelines. 

2.3. Power and sample size analysis 

We predetermined the sample size considering an error a of 0.05 and 
a power (1-b) of 0.95. Based on these parameters, for a repeated- 
measures MANOVA (F-test) considering an effect size f of 0.30, 5 
groups and two measures, the optimal sample size was estimated to be 
between 160 (for between-factor effects) and 212 subjects (between- 
factor interaction). The sample size was estimated with G*Power 3.1.9.3 
for MacOS systems. 

2.4. Statistical analysis 

For each patient, at the time of enrollment, the following were 
collected: age, sex, monthly migraine days (MMDs_T0), MIDAS score 
(MIDAS_T0), PSQI score (PSQI_T0), years of illness (YD), type of acute 
attack treatment (ATTACK_THERAPY) and type of prophylaxis used 
(PROPHYLAXIS_TYPE). After three months, subjects were re-evaluated 
with MIDAS score (MIDAS_T1), PSQI score (PSQI_T1) and MMDs_T1. 
The PSQI score at T0 and T1 was also recoded into dichotomous vari
ables, considering a ≥5 cutoff to differentiate mild from moderate- 
severe forms of sleep disturbance. 

We collected the following variables as continuous: age, MMDS_T0, 
MIDAS_T0, PSQI_T0, YD, MIDAS_T1, PSQI_T1, MMDS_T1. Sex was 

Abbreviations 

Anti-CGRP mAbs Anti-calcitonin gene-related peptide 
monoclonal antibodies 

PSQI Pittsburgh Sleep Quality Index; MIDAS: Migraine 
Disability Assessment 

OSA obstructive sleep apnea 
ICHD-3 third edition of the International Classification of 

Headache Disorders 
CERM Ethics Committee of the Marche Region 
MMDs monthly migraine days 
NSAIDS non-steroidal anti-inflammatory drugs 
SD standard deviation 
IQR interquartile range 
DH31 diuretic hormone 31  
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collected as a dichotomous variable. Treatments taken by the patient 
(ATTACHMENT_THERAPY and PROFILASSI_TIPO) were coded into 
categorical variables: for ATTACHMENT_THERAPY, nonsteroidal anti- 
inflammatory drugs (NSAIDs), triptans, acetaminophen, ASA and indo
methacin were considered, while for PROFILASSI_TIPO, beta-blockers, 
antiepileptics, calcium antagonists, antidepressants and anti-CGRP 
mAb were considered. The latter variable was further recoded into a 
binary variable considering drug prophylaxis versus anti-CGRP mAbs 
(PROPHYLAXIS_BINARY). 

Continuous variables were tested for normality with the 
Kolomogorov-Smirnov test. Normally distributed variables were pre
sented as mean and standard deviation (SD) and compared with a t-test 
(two-level variables) or ANOVA (multiple levels). Non-normally 
distributed variables were presented as the median and interquartile 
range (IQR) and compared with the Mann-Whitney U test (two-level 
variables) or the Kruskal-Wallis H test (multiple levels). Categorical and 
dichotomous variables were presented as absolute numbers and percent 
and compared with the chi-squared test. 

In order to assess the differences of continuous measures between T0 
and T1 according to the type of prophylaxis used, we prepared different 
GLM/Multivariate models for repeated measures considering: the 
dependent, repeated variables (MMDs_T0 – MMDs_T1; MIDAS_T0 – 
MIDAS_T1; PSQI_T0 – PSQI_T1), PROPHYLAXIS_BINARY as the inde
pendent variable, and YD, AGE, SEX, and ATTACK_THERAPY as cova
riates. Covariate selection was performed on a clinical basis. 

The variable containing the drug type was further recoded into a 
variable containing the classes of drugs, namely beta-blockers, antiepi
leptics, calcium antagonists, antidepressants, and Anti-CGRP mAbs. We 
last performed a full-factorial, non-corrected for covariates, GLM/ 
Multivariate analysis for repeated measures considering the PSQI scale 
at T0 and T1 as the main dependent variable and the class of drug 
introduced for pharmacological prophylaxis as the independent 
variable. 

We considered significant all the differences at a level of p < 0,05. 
Statistical analysis was performed with SPSS 13.0 for Windows Systems. 

3. Results 

Two hundred and sixty-three consecutive patients were enrolled. 
Forty-nine patients were excluded (35 due to reduced compliance with 
treatment and 14 due to the development of side effects). Finally, we 
obtained a sample of 214 patients (84 from the Polytechnic University of 
Marche, 100 from the University of Palermo and 30 from the Campus 
Bio-Medico University of Rome). The basal characteristics of the overall 
court are summarized in Table 1. 

Patients treated with monoclonal antibodies had significantly longer 
disease duration, more attacks in the previous three months, more 
monthly attacks, higher MIDAS and PSQI scores at T0 than those treated 
with any other treatment, as shown in Table 1. The number of subjects 
with a moderate to severe form of sleep disturbance, summarized as 
PSQI ≥5, decreased from T0 (163 subjects, 76.2%) to T1 (126 patients, 
58.9%) and this reduction was confirmed both in patients treated with 
oral prophylaxis (from 70.6% to 52.4%) and in subjects treated with 
monoclonal antibodies (from 87.3% to 71.8%), with a significant dif
ference in distribution (p < 0, 0001, chi-square test). 

The first multivariable model considered the PSQI score at T0 and T1 
as the main dependent variable, the type of drug used as prophylaxis 
(other drugs versus Anti-CGRP mAbs) as the independent variable, age, 
sex, type of treatment for the acute attack as covariates. The PSQI score 
was significantly reduced between T0 and T1 (mean difference 1.841; 
95% CI: 1.413–2.269; p < 0.0001) and the use of anti-CGRP mAb was 
associated with a more significant decrease in the PSQI score (difference 
mean 1.491; 95% CI:2.617-0.366; p = 0.010). Multivariable testing 
showed that the type of drug used as prophylaxis was significantly 
associated with the outcome (p = 0.017) and gender played a significant 
role in the differences in outcome (p = 0.042). Considering this effect, 

we observed a significant difference in the PSQI score at T0 between 
anti-CGRP mAb users and non-anti-CGRP mAb users (p < 0.0001), while 
at T1 this difference was significantly reduced (p = 0.113) because anti- 
CGRP mAbs resulted in a significant reduction in PSQI scores, as shown 
in Fig. 1. 

The second multivariable model considered the number of monthly 
migraine attacks at T0 and T1 as the main dependent variable, the type 
of drug used as prophylaxis (other drugs versus anti-CGRP mAb) as the 
independent variable, age, sex, type of treatment for the acute attack as 
covariates. The number of attacks in one month was significantly 
reduced between T0 and T1 (mean difference T1-T0: 6.980; 95% 
CI:4.987–8.972; p < 0.0001) and the use of anti-CGRP mAbs was asso
ciated to a greater decrease (mean difference of anti-CGRP mAbs-other 
drugs: 4.405; 95% CI: 1.718–7.092; p < 0.0001). The multivariable test 
demonstrated that the type of drug used as prophylaxis was significantly 
associated with the outcome (p < 0.0001). Considering this effect, we 
observed a significant difference in the number of attacks in one month 

Table 1 
Baseline characteristics of the sample.  

Variable Whole 
population 
(n = 214) 

Oral 
preventive 
drugs (n =
143) 

Anti-CGRP 
mAbs (n =
71) 

P 

Age (mean, ±SD), 
years 

43,07 ±
12,43 

39,70 ±
12,19 

49,86 ±
9,95 

0,0001 

Female sex (n, %) 159 (74,3%) 109 (76%) 50 (70,4%) 0,360 
Migraine with aura (n, 

%) 
25 (11,7%) 23 (10,7%) 2 (0,9%) 0,004 

Years of disease 
(mean, ±SD), years 

19,37 ±
13,45 

15,43 ±
11,57 

27,32 ±
13,53 

0,0001 

MMDs (median, IQR), 
T0 

10 [15] 10,31 ± 8,59 19,73 ±
7,62 

0,0001 

Attacks in the previous 
3 months (median, 
IQR), T0 

30 [45] 31,05 ±
25,79 

59,49 ±
22,79 

0,0001 

MIDAS (median, IQR), 
T0 

40 [69] 38 [44] 99 [65] 0,0001 

PSQI (median, IQR), 
T0 

7 [5] 6,73 ± 3,68 9,13 ± 4,34 0,0001 

Pathological PSQI at 
T0 (n, %) 

163 (76,2%) 101 (70,6%) 62 (87,3%) 0,007 

Pathological PSQI at 
T1 (n, %) 

126 (58,9%) 75 (52,4%) 51 (71,8%) 0,007 

Attacks in the previous 
3 months (median, 
IQR), T1 

12 [22] 16 [19] 27 [18] 0,0001 

Attacks per month 
(median, IQR), T1 

5 [7] 8 [15] 9 [6] 0,406 

MIDAS (median, IQR), 
T1 

15 [38] 27 [45] 44 [48] 0,0001 

PSQI (median, IQR), 
T1 

5 [5] 5,50 ± 3,65 6,66 ± 3,73 0,0001 

Type of prophylaxis:  
• Beta-blockers (n, %)  
• Antiepileptics (n, 

%)  
• Ca-antagonists (n, 

%)  
• Antidepressants (n, 

%)  
• Monoclonal 

Antibodies (n, %)  

• 20 (9,3%)  
• 38 

(17,8%)  
• 37 

(17,3%)  
• 48 

(22,4%)  
• 71 

(33,2%)    

Treatment of acute 
attack:  

• NSAIDS (n, %)  
• Triptans (n, %)  
• Paracetamol (n, %)  
• ASA (n, %)  
• Indomethacin (n, 

%)  

• 65 
(30,4%)  

• 124 
(57,9%)  

• 14 (6,5%)  
• 5 (2,3%)  
• 6 (2,8%)  

• 45 (31,5%)  
• 81 (56,6%)  
• 12 (8,4%)  
• 2 (1,4%) 
3 (2,1%)  

• 20 
(28,2%)  

• 43 
(60,6%)  

• 2 (2,8%)  
• 3 (4,2%) 
3 (4,2%) 

0,294 

Legend: SD = standard deviation; MMDs = monthly migraine days; MIDAS =
Migraine Disability Assessment; PSQI= Pittsburgh Sleep Quality Index; IQR =
interquartile range; NSAIDS= Nonsteroidal anti-inflammatory drugs. 
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at T0 between anti-CGRP mAbs users and non-anti-CGRP mAbs users (p 
< 0.0001), with a difference that remained significant also at T1 (p <
0.0001), as shown in Fig. 2. 

The third multivariable model considered the number of migraine 
attacks in 3 months (T0 and T1) as the main dependent variable, the type 
of drug used as prophylaxis (other drugs versus anti-CGRP mAb) as the 
independent variable, age, sex, type of treatment for the acute attack as 
covariates. The number of attacks in three months was significantly 
reduced between T0 and T1 (mean difference: 23.241; 95% CI: 
19.722–26.759; p < 0.0001) and mAb use was associated with greater 
concession (difference mean: 18.589; 95% CI: 12.674–24.504; p <
0.0001). The multivariable test demonstrated that the type of drug used 
as prophylaxis was significantly associated with the outcome (p <
0.0001). Considering this effect, we observed a significant difference in 
the number of attacks in three months at T0 between anti-CGRP mAbs 
users and non-anti-CGRP mAbs users (p < 0.0001), with a difference that 
remained significant also at T1 (p < 0.0001), as shown in Fig. 3. 

The last multivariable model considered the MIDAS score at T0 and 
T1 as the main dependent variable, the type of drug used as prophylaxis 
(other drugs versus monoclonal antibodies) as the independent variable, 
age, sex, type of treatment for the acute attack as covariates. The MIDAS 
score was significantly reduced between T0 and T1 (mean difference: 

33.111; 95%CI:27.764–38.457; p < 0.0001) and the use of monoclonal 
antibodies was associated with a greater decrease in the MIDAS score 
(mean difference: 34.106; 95 %CI:19.279–48.934; p < 0.0001). The 
multivariate test showed that the type of drug used as prophylaxis was 
significantly associated with the outcome, defined as mean change in 
PSQI between T0 and T1 (p < 0.0001). Considering this effect, we 
observed a significant difference in MIDAS score at T0 between mAbs 
users and non-mAbs users (p < 0.0001), with a difference becoming non- 
significant at T1 (p = 0.094), as shown in Fig. 4. 

Pharmacological prophylaxis was significantly associated with both 
intra- and between-subject effects in the model (p = 0.018). We 
observed that any category of drugs used in prophylaxis was signifi
cantly associated with a significant reduction in the PSQI scale at T1 
(mean difference: 1.412; 95%CI:1.845-0.979; p = 0.0001). The differ
ence between T0 and T1 for each drug class is shown in Fig. 5, high
lighting that calcium channel blockers, antidepressants and anti-CGRP 
mAbs were the most involved in modifying the mean PSQI score dif
ference between T0 and T1. 

4. Discussion 

Our data show that prophylactic therapies are significantly 

Fig. 1. Estimated Marginal Means of PSQI score from GLM/Multivariate (repeated measures). 
The difference between subjects treated with oral preventive drugs and those treated with Anti-CGRP mAbs is significant (p < 0.0001) at T0 and nonsignificant al T1 
(p = 0.113). 

Fig. 2. Estimated marginal means of the number of monthly attacks from GLM/Multivariate (repeated measures). The difference between subjects treated with oral 
preventive drugs and those treated with Anti-CGRP mAbs is significant (p < 0.0001) at T0 and nonsignificant at T1 (p = 0.123). 
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associated with improved sleep quality as assessed by the PSQI ques
tionnaire. The use of anti-CGRP mAbs produced a more substantial ef
fect, with an average reduction in PSQI score from 8.913 to 6.491, as 
shown in Fig. 1. Of note, patients who received anti-CGRP mAbs had 
significantly longer disease duration, significantly more attacks, and 
higher MIDAS and PSQI scores. Interestingly, patients with a frankly 
pathological PSQI score at T0 showed a better improvement in sleep 
quality, from 76.2% to 58.9% of the total sample. Subjects with a more 
impaired baseline condition showed better results in each assessment 
domain. 

We decided to use the MIDAS and PSQI scales for our assessment 
because they are widely validated assessment tools in clinical practice. 
In addition, they are very easy to apply and self-administered by pa
tients. Finally, they are commonly used for scientific purposes in 
migraine literature. 

Sleep is a relevant aspect in the assessment of quality of life. Several 
studies have shown a close relationship between sleep quality and 
migraine severity [2,13]. Patients with impaired sleep quality or 
repeated awakenings during the night tend to have more migraine at
tacks and more medication use than patients with good sleep quality 
[14,15]. In addition, impaired sleep-wake balance could increase the 

severity of migraine [6]. 
The use of anti-CGRP mAbs appears to have a positive effect on sleep 

quality, although data from the literature are conflicting. Some studies 
have shown that people treated with erenumab showed improvement in 
both sleep quality scales [10,16] and polysomnographic recordings 
[16]. Iannone et al. showed that anti-CGRP mAbs were associated with 
an improvement in sleep quality in 38.8% of patients but observed a 
worsening in 5.0% of them [17]. Pilati et al., on the other hand, reported 
no particular change in sleep quality in chronic migraine patients 
treated with erenumab, although a slight beneficial effect on insomnia 
was observed [18]. 

In our study, the better effect of anti-CGRP mAbs on sleep quality 
compared with drug therapies is probably mainly due to the reduction of 
migraine attacks. There is a significant association between the number 
of migraine attacks and sleep quality, and several studies have corre
lated a higher frequency of migraine attacks with more impaired sleep 
[19]. 

In addition, some authors have hypothesized a possible indirect role 
of CGRP in sleep modulation. 

CGRP exerts a pro-nociceptive effect within the meningeal trigemi
nal afferents with trigeminovascular sensitization and excitatory input 

Fig. 3. Estimated Marginal Means of the number of attacks in three months from GLM/Multivariate (repeated measures). The difference between subjects treated 
with oral preventive drugs and those treated with Anti-CGRP mAbs is significant at T0 (p < 0.0001) and at T1 (p < 0.0001). 

Fig. 4. Estimated Marginal Means of MIDAS score from GLM/Multivariate (repeated measures). 
The difference between subjects treated with oral preventive drugs and those treated with Anti-CGRP mAbs is significant at T0 (p < 0.0001) and nonsignificant at T1 
(p = 0.094). 
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to the migraine matrix of chronic migraine patients. This effect may 
explain the increase in migraine attacks and accompanying symptoms, 
such as sleep alterations or eating disorders [17]. The effect of mAbs on 
CGRP could reduce all these aspects, improving sleep quality. Experi
mental studies in animal models (based mainly on Drosophila Mela
nogaster) have investigated an analog of CGRP called diuretic hormone 
31 (DH31). This hormone produces a circadian wakefulness-promoting 
signal that can wake the fly in anticipation of dawn. DH31 is produced 
by dorsal circadian neurons involved in circadian rhythm regulation, 
which can suppress late-night sleep [20]. Experimental flies with loss of 
DH31 function exhibit higher sleep consolidation with fewer and longer 
sleep episodes and increased nighttime sleep with reduced pre-dawn 
awakening [20]. Other studies have shown that in mice, CGRP has a 
role in maintaining a persistent state of fear and responding to 
feeding-related stimuli. Because CGRP transmits potentially 
life-threatening signals, its inhibition could contribute to adaptive be
haviors [21,22]. With these pathophysiological premises, the human 
analogue of DH31, CGRP, could have similar capabilities and its inhi
bition could improve sleep quality. 

In addition, CGRP promotes anxiety-like behaviors in response to 
stress and more persistent pain states [23]. Anxiety, mood alterations, 
and stress are well-documented risk factors for migraine chronification 
and sleep alterations. Some authors have hypothesized a possible com
mon source for anxiety and migraine, represented by the hypothalamus 
and the ventral tegmentum of the midbrain. Activation of these struc
tures could promote both neuronal hyperexcitability and, consecutively, 
cortical spreading depression and recruitment of the trigeminal nucleus 
with sensitization of central pathways and pain production [24–26]. 

Recent studies in mice have shown that CGRP induces an increase in 
anxiety indices and potentiates anxious behaviors, especially in females 
[27,28]. In addition, high levels of CGRP cause dysfunction of the 
descending inhibitory pathway, which has the role of modulating the 
ascending spino-parabrachioamygdaloid tract [28,29]. The final effect 
obtained is a prolonged pain state and reduced neuronal homeostasis in 
the spinal cord [23]. 

Based on these data, it is possible to speculate that CGRP might play a 
significant role both as a major protein in the cascade mechanisms of 
migraine and in sleep modulation. This hypothesis may strengthen the 
evidence that anti-CGRP mAbs may exert a relevant effect on sleep 
quality, based on their CGRP-inhibiting action. In addition, anti-CGRP 

mAbs have shown a positive effect on anxiety behaviors and pain cat
astrophizing [17,30]. 

In our opinion, anti-CGRP mAbs could have a good effect on sleep 
quality either directly, by acting on CGRP as a sleep modulator, or 
indirectly, by reducing sleep-disrupting factors such as anxiety. On the 
other hand, anti-CGRP mAbs cannot cross the blood-brain barrier and 
cannot act directly on central sleep pathways. In contrast, drugs usually 
used for migraine prophylaxis, such as amitriptyline, can have a central 
action. Several drugs act directly on sleep architecture, modulate the 
sleep-wake cycle, or have drowsiness as a side effect. 

In the second part of our study, we examined the effect on the PSQI 
score of the different classes of drugs taken for migraine prophylaxis and 
found that antidepressants and calcium channel blockers gave the best 
results. This result is not surprising, since both classes affect sleep. 
Among antidepressants, amitriptyline has the strongest evidence of ef
ficacy: recent studies have confirmed that low doses of this drug improve 
sleep onset and maintenance, with significant reduction in daytime fa
tigue [31]. Calcium antagonists could also stimulate an increase in total 
sleep time and shorten sleep latency [32]. The most significant problem 
in the use of these drugs is the occurrence of significant side effects 
causing low compliance with a high rate of self-interruption by patients 
[31,33]. 

Our data show that migraine preventive therapy is associated with a 
reduction in attack frequency and disability as expressed by MMD and 
MIDAS score. We extended our analysis on the number of migraine days 
up to three months of medication intake to obtain more realistic data 
over a longer period instead of just one month. Notably, anti-CGRP 
mAbs were associated with a more significant reduction in migraine 
attacks in the first three months of therapy than oral treatments. 

These results confirm data from several trials and real-world studies 
reporting a reduction in migraine attacks as early as the first week of 
intake [34,35]. Anti-CGRP mAbs improve tolerance with significantly 
fewer adverse events than the classical pharmacological approach: they 
are more specific, better tolerated, and show a positive effect on ancil
lary aspects of migraine, such as sleep quality. Considering all these 
aspects, it can be expected that their use will continue to increase. 

5. Limitations 

This study has some limitations. Among these, we would like to point 

Fig. 5. Comparison between T0 and T1 in each class of drugs for PSQI scores from GLM/Multivariate (repeated measures). The difference at T0 and T1 resulted 
significant for calcium-antagonists (p = 0.042), antidepressant (p = 0.049) and Anti-CGRP mAbs (p < 0.0001). 
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out the absence of an assessment of the possible presence of psychiatric 
co-morbidities, such as anxiety and depression. These could be relevant 
because their impact on sleep quality is well known. In addition, the 
follow-up of our patients lasted only three months, so it would be 
desirable to extend our evaluation for longer periods in a future study. In 
addition, the assessment of sleep quality was based only on patients’ 
reports, without instrumental confirmation of sleep assessment. We 
hope to improve the value of the study by adding instrumental assess
ment of sleep quality, such as video polysomnography. Finally, we did 
not include a control group in the study plan to test for sleep alteration in 
untreated migraine subjects, and we hope to better evaluate this possi
bility in the future. 

6. Conclusion 

Our data suggest a positive effect on sleep quality for all types of 
prophylactic therapeutic Prroach. Anti-CGRP mAbs show better results 
than conventional drugs, resulting in improved tolerance and greater 
patient compliance. More in-depth studies are needed to better under
stand the real impact of these therapies on such a relevant aspect of 
migraine patients’ quality of life and to make the results of this study 
more generalizable. 
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