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Abstract
Background Real-world studies on fremanezumab, an anti-calcitonin gene-related peptide monoclonal antibody for migraine 
prevention, are few and with limited follow-up.
Objective We aimed to evaluate the long-term (up to 52 weeks) effectiveness and tolerability of fremanezumab in high-
frequency episodic migraine and chronic migraine.
Methods This s an independent, prospective, multicenter cohort study enrolling outpatients in 17 Italian Headache Centers with 
high-frequency episodic migraine or chronic migraine and multiple preventive treatment failures. Patients were treated with freman-
ezumab 225 mg monthly. The primary outcomes included changes from baseline (1 month before treatment) in monthly headache 
days, response rates (reduction in monthly headache days from baseline), and persistence in medication overuse at months 3, 6, and 
12 (all outcome timeframes refer to the stated month). Secondary outcomes included changes from baseline in acute medication 
intake and disability questionnaires scores at the same timepoints. A last observation carried forward analysis was also performed.
Results A total of 90 patients who received at least one dose of fremanezumab and with a potential 12-month follow-up 
were included. Among them, 15 (18.0%) patients discontinued treatment for the entire population, a reduction in monthly 
headache days compared with baseline was reported at month 3, with a significant median [interquartile range] reduction in 
monthly headache days (− 9.0 [11.5], p < 0.001). A statistically different reduction was also reported at month 6 compared 
with baseline (− 10.0 [12.0]; p < 0.001) and at 12 months of treatment (− 10.0 [14.0]; p < 0.001). The percentage of patients 
with medication overuse was significantly reduced compared with baseline from 68.7% (57/83) to 29.6% (24/81), 25.3% 
(19/75), and 14.7% (10/68) at 3, 6, and 12 months of treatment, respectively (p < 0.001). Acute medication use (days and 
total number) and disability scores were also significantly reduced (p < 0.001). A ≥ 50% response rate was achieved for 51.9, 
67.9, and 76.5% of all patients at 3, 6, and 12 months, respectively. Last observation carried forward analyses confirmed 
these findings. Fremanezumab was well tolerated, with just one patient discontinuing treatment because of adverse events.
Conclusions This study provides evidence for the real-world effectiveness of fremanezumab in treating both high-frequency 
episodic migraine and chronic migraine, with meaningful and sustained improvements in multiple migraine-related vari-
ables. No new safety issue was identified.

1 Introduction

Fremanezumab is a fully humanized (IgG2Δa) monoclo-
nal antibody (mAb) that targets the calcitonin gene-related 
peptide (CGRP) [anti-CGRP mAb] [1]. It is approved in 
Europe and the USA for the preventive treatment of both 
episodic migraine (EM) and chronic migraine (CM). The 
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Key Points 

Evaluating anti-calcitonin gene-related peptide mono-
clonal antibodies on long-term real-world treatment is of 
paramount importance.

Monthly fremanezumab showed effectiveness and toler-
ability in patients with drug-resistant severe migraine 
over 54 weeks of treatment.

Further studies specifically designed to evaluate a multi-
assessed late response are needed.

drug is available in monthly (225-mg) and quarterly (675-
mg) dosages that have been shown to be effective and well 
tolerated in three randomized, double-blind, placebo-con-
trolled phase III trials (i.e., HALO CM, HALO EM, and 
FOCUS) [2–4]. These studies enrolled patients with EM and 
CM, with or without medication overuse, and inadequate 
responses to two to four previous migraine preventive treat-
ment classes. The long-term efficacy and safety of freman-
ezumab have also been demonstrated in a 12-week extension 
of the FOCUS trial [5].

Despite the rising number of real-world studies on other 
available mAbs against CGRP (ligand) or its receptor (cal-
citonin-like receptor/receptor-activating modifying protein 
1), such as erenumab and galcanezumab [6], research on 
fremanezumab is sparse. So far, only three real-world studies 
with short follow-up periods (up to 12 or 24 weeks) [7–9] 
and a retrospective chart review in the USA [10] have been 
conducted. Two large studies are underway, including the 
pan-European PEARL study [11] involving more than 11 
countries, and the multicenter FINESSE study, which is 
being conducted in Austria and Germany [12]. However, 
long-term results for both studies are not expected until the 
end of 2023–24.

Long-term effectiveness and safety data on anti-CGRP 
mAbs, including fremanezumab, are needed to further assess 
and orient their use, especially given that preliminary evi-
dence reveals discrepancies among these drugs [13, 14]. 
Indeed, according to the European Headache Federation 
guidelines, switching from one anti-CGRP mAb to another 
is an option, even though there are still inadequate data on 
its potential advantages [15]. Furthermore, predictors of 
response and time to response for anti-CGRP/receptor mAbs 
have yet to be well established in a real-world setting [1]. 
In this multicenter prospective study, we aimed to evaluate 
the long-term (up to 52 weeks) effectiveness, safety, and 
tolerability of monthly fremanezumab in patients with high-
frequency EM (HFEM) or CM in Italy. Moreover, we aimed 

to investigate the potential predictors of treatment response 
at different timepoints.

2  Methods

2.1  Study Design and Ethics

In 2019, the ‘Italian Headache Registry’ (Registro Italiano 
per le Cefalee, RICe) was established to evaluate pri-
mary headache disorders epidemiology in Italy. The study 
received ethics approval on 20 March, 2019. RICe currently 
involves 52 Italian headache centers (any level of care), 
and all patients attending these centers are proposed to be 
inserted in the registry. Consenting patients inserted in the 
registry are followed up at each visit. Among the aims that 
pushed the creation of the registry, there is the possibility 
to conduct specific observational projects joining involved 
centers. An additional observational protocol regarding fre-
manezumab was approved on 14 November, 2019. Hence, 
we conducted an independent (investigator-initiated), pro-
spective, multicenter cohort study involving patients treated 
with fremanezumab in centers who joined the project (17 
centers). The study consisted of a 12-month treatment period 
with a 1-month baseline (run-in) period. All consecutive 
outpatients who received at least one administration of 
monthly or quarterly fremanezumab between July 2020 and 
June 2022 were enrolled in the study and provided informed 
consent to participate in RICe. All procedures were per-
formed according to clinical practice and all patients were 
included in the dataset regardless of having withdrawn from 
treatment for any reason. Patients were then assessed for 
effectiveness and safety based on a minimum follow-up of 
12 months (Fig. 1). The study adhered to the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines.

2.2  Patient Features and Variables Collected

The study recruited adult patients diagnosed with HFEM 
(8–14 migraine headache days/month) or CM according 
to the International Classification of Headache Disorders 
Third Edition criteria [16], with or without medication 
overuse (MO), who started fremanezumab treatment during 
the study period. For patients with MO, prior detoxication 
strategies were not mandatory. To access fremanezumab, 
according to Italian regulations, patients had to report pre-
vious failures of at least three preventive treatments among 
tricyclic antidepressants, beta-blockers, antiepileptic drugs, 
and onabotulinumtoxinA (for CM), owing to a lack of effi-
cacy or tolerability. We included only patients treated with 
fremanezumab, 225 mg monthly (Fig. 1).
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Baseline status was captured using diaries. Throughout 
the treatment phase, patients recorded their monthly head-
ache days (MHDs) and acute medication use, including the 
absolute number of acute medications (AMNs) and days 
with at least one analgesic (AMDs, acute medication days) 
per month, in a headache diary. A headache day was defined 
as any day on which a patient reported any type of headache, 
and response rates were assessed based on the reduction in 
MHDs of 30, 50, 75, or 100%. For this study, a month was 
defined as 30 days.

In addition, patients completed the Headache Impact Test 
(HIT-6) questionnaire monthly and the Migraine Disability 
Assessment (MIDAS) questionnaire every 3 months. Both 
questionnaires are largely used in migraine studies [17, 18]. 
Any adverse events (AEs) experienced during treatment 
were also reported. Demographic information, migraine 
characteristics (such as the presence of aura, disease dura-
tion, and onset of migraine), previous failures with drug 
classes (including beta-blockers, tricyclic antidepressants, 
antiepileptic drugs, and onabotulinumtoxinA), and current 
concomitant preventive and acute symptomatic treatments 
were collected. Patients were allowed to use other preven-
tive medications according to clinical practice. All vari-
ables were documented electronically and extracted using 
the RICe registry.

2.3  Outcomes and Analysis

The primary outcomes consisted of the absolute change from 
baseline in MHDs, response rates (≥ 30, ≥ 50, ≥ 75, and 

100% reduction in MHDs), and persistence in MO at month 
3, 6, and 12 compared to baseline. Monthly headache days 
were selected instead of monthly migraine days according 
to data availability in clinical practice settings. Secondary 
outcomes included the absolute changes from baseline in the 
overall number of acute medications used and days with at 
least one analgesic used, as well as scores on the MIDAS and 
HIT-6 questionnaires at the same timepoints. All patients 
with potentially 12 months of follow-up were included in 
the study, regardless of treatment discontinuation because 
of AEs, ineffectiveness, or loss to follow-up (Fig. 1). A last 
observation carried forward (LOCF) analysis was performed 
because of the absence of follow-up data after discontinu-
ation for patients who stopped anti-CGRP mAbs for any 
reason, assuming no further changes. Finally, predictors of 
a ≥ 50% response (on MHDs) were evaluated at 3, 6, and 12 
months of treatment using demographic and clinical baseline 
variables. All outcome timeframes refer to the stated month. 
All analyses were conducted on the entire population and 
then separately on patients with HFEM and CM.

2.4  Statistical Analysis and Missing Data

The study’s sample size was not determined based on sta-
tistical considerations. All consecutive out-patients who 
received at least one administration of monthly or quarterly 
fremanezumab from July 2020 to June 2022 were included. 
With shorter follow-ups, the sample size is comparable to 
or slightly lower than that of previous observational studies 
using fremanezumab [7–9]. We reported mean ± standard 

Fig. 1  Flow chart of patients. 
Quarterly dose refers to fre-
manezumab 675 mg every 3 
months. All values in the flow 
chart represent the number of 
patients, if not otherwise speci-
fied. LOCF last observation 
carried forward
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deviation or median interquartile range for continuous vari-
ables and number (percentage) for categorical data. The 
normality assumption was assessed using the Shapiro–Wilk 
test, and because the data were not normally distributed, a 
Wilcoxon signed-rank test was performed to evaluate pre-
post changes in quantitative variables and an exact McNe-
mar’s test was used for categorical-dependent variables. As 
few patients had missing data for the variables, years from 
migraine onset and years from chronicization onset at base-
line, and HIT-6 score at 3 and 6 months, no imputation was 
performed for missing data, and the number of patients ana-
lyzed is reported in figure and table legends as appropriate. 
There were no other missing data.

We performed two different analyses. Because of the 
lack of follow-up data after discontinuance for patients who 
ceased anti-CGRP mAbs for any reason, a LOCF analysis 
was conducted, assuming no further changes. We performed 
a LOCF (see below) to investigate the influence of dropouts 
on an effectiveness analysis, and, as a second step, dropouts 
were treated as non-responders in the regression analysis. 
Predictors of a ≥ 50% response (on MHDs) were evaluated 
at 3, 6, and 12 months of treatment using demographic and 
clinical baseline data as the dependent variable.

A binary logistic regression (odds ratios and 95% con-
fidence intervals) was performed to estimate a ≥  50% 
response rate at 3, 6, and 12 months with selected variables 
significant in earlier analyses, or that were of clinical inter-
est. For the regressions, patients who discontinued treatment 

were considered as non-responders. For all variables, a sig-
nificance level of p < 0.05 was considered statistically sig-
nificant, and the Bonferroni correction was used for multiple 
comparisons. SPSS software version 26.0 (SPSS Statistics; 
IBM Corp., Armonk, NY, USA) was used for all data analy-
ses, and GraphPad Prism version 9.00 (La Jolla, CA, USA) 
was used to create the graphs.

3  Results

3.1  Baseline Characteristics

Overall, 90 patients reported in the RICe registry received 
at least one administration of fremanezumab between July 
2020 and June 2022 (i.e., patients with 12 potential months 
of follow-up). For the analysis, seven patients were excluded 
for incomplete data (five patients) or using a quarterly dose 
of fremanezumab in order to standardize the population (two 
patients). Patients’ flowcharts are reported in Fig. 1. Finally, 
83 patients (71.1% female, aged 56.2 ± 15.2 years) were 
included. At baseline, most patients had CM (67 [80.7%]), 
16 had HFEM (19.3%), and 57 of the patients with HFEM 
(68.7%) were in MO. The mean duration of migraine was 
38.1 ± 15.7 years. A history of aura was reported in four 
patients (4.8%). Clinical and demographic features are sum-
marized in Table 1 for the overall population and separately 
for patients with CM and HFEM. All concomitant and prior 

Table 1  Patients demographic and clinical features at baseline

Percentages are expressed on column total
CI confidence interval, CM chronic migraine, HFEM high-frequency episodic migraine, HIT-6 Headache Impact Test 6, IQR interquartile range, 
MIDAS Migraine Disability Assessment, SD standard deviation
a Calculated on 74 patients
b Only patients with chronic migraine and 58 patients

Overall population (n = 83) HFEM (n = 16) CM (n = 67)

Demographics
Age [years], mean ± SD 56.2±15.2 51.3±12.6 57.4±15.5
Age [years], median (IQR) 59.0 (23) 50.5 (20) 64.0 (23)
Sex, female, n (%) 59 (71.1) 15 (93.8) 44 (65.7)
Migraine features
Medication overuse, n (%) 57 (68.7) – 54 (80.6)
Aura, n (%) 4 (4.8) 1 (6.3) 3 (4.5)
Migraine duration [years], mean ±  SDa 38.1±15.7 36.3±14.4 38.5±16.1
Chronicization duration [years], mean ±  SDb – – 19.4±15.9
Monthly headache days, mean (SD) 21.0±8.0 10.0±1.5 23.6±6.6
Days with at least one analgesic use, mean ± SD 15.4±9.4 8.5±3.1 19.6±9.2
Analgesics number, mean (95% CI) 26.5 (20.5–32.5) 10.2 (7.6–12.8) 30.4 (23.3–37.5)
MIDAS score, mean ± SD 72.2±48.5 38.5±26.1 80.2±49.2
HIT-6 score, mean ± SD 66.9±5.6 66.6±4.0 66.9±5.9
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treatments at baseline are reported in Table S1 of the Elec-
tronic Supplementary Material (ESM). Briefly, 85.6% of 
patients had at least three classes of preventive treatments 
documented as ineffective (42.2% with onabotulinumtox-
inA), with a mean (standard deviation) of 4.0 ± 1.4 class 
failures (Table S1 of the ESM). Migraine-related variables 
were fully available during the treatment period; some miss-
ing data were reported only for HIT-6 total scores at 3 and 6 
months of treatment, as highlighted in Table 2.

3.2  Effectiveness Analysis

Fifteen (15/83; 18.0%) patients discontinued treatment dur-
ing the 12-month follow-up, with two (2.4%), six (7.2%), 
and seven (8.4%) patients before 3, 6, or 12 months of treat-
ment, respectively (Fig. 1). The major cause for discontinu-
ing monthly fremanezumab was ineffectiveness (n = 10/15; 
66.6%), followed by lost to follow-up (n = 3/15; 20.0%), 
withdrawn because of the patient’s choice (n = 1/15; 6.6%), 
and a lack of tolerability (n = 1/15; 6.6%) [Fig. 1].

Monthly headache days were significantly reduced by fre-
manezumab at 3, 6, and 12 months compared with baseline 
in the entire population, CM, or HFEM (Table 2; Fig. 2). In 
particular, for the entire population, a reduction in MHDs 
compared with baseline was reported at month 3, with a 
significant median [interquartile range] reduction in MHDs 
(− 9.0 [11.5], p < 0.001). A statistically different reduc-
tion was also reported at month 6 compared with baseline 
(− 10.0 [12.0]; p < 0.001) and at 12 months of treatment 
(− 10.0 [14.0]; p < 0.001) [Table 2; Fig. 2].

A ≥  50% response rate compared to baseline was 
achieved by 51.9, 67.9, and 76.5% of patients at 3, 6, and 
12 months of treatment, respectively. Patients achieving 
a ≥ 75% response rate were 23.5, 34.6, and 36.8% at 3, 
6, and 12 months of treatment, respectively. Two patients 
achieved 100% response at 3 months (2.5%), increasing to 
four (5.3%) at 6 months and five (7.4%) at 12 months of 
treatment (Fig. 3a; Table 3). Responder rates for patients 
with CM and HFEM are reported separately in Table 3 
and Fig. 3a. Considering only patients who completed 12 
months of treatment, six (8.8%) patients who were not 
responders at 6 months achieved a response status at 12 
months, 46 (67.6%) persisted in response, 12 (17.6%) 
continued to be non-responders, and four (5.9%) lost the 
responder status.

The percentage of patients with MO was significantly 
reduced compared with baseline from 68.7% (57/83) to 
29.6% (24/81), 25.3% (19/75), and 14.7% (10/68) at 3, 6, and 
12 months of treatment, respectively (p < 0.001) [Fig. 3b]. 
The subgroup of patients with CM showed similar reduc-
tions in MO (Fig. 3b). Disability questionnaire (MIDAS 
and HIT-6) scores were reduced (p < 0.001) compared with 
baseline at all follow-up timepoints, as reported in Fig. 4 and 

Table 2. AMDs and acute medications were significantly 
reduced at 3, 6, and 12 months of treatment compared with 
baseline (Fig. 2; Table 2). No difference between the various 
follow-ups (i.e., 3 vs 6 months; 3 vs 12 months, and 6 vs 12 
months) was found.

3.3  Clinical Predictors of Response

Univariate regressions with baseline-selected variables were 
performed to assess clinical predictors of a ≥ 50% response 
(in MHDs) in patients at 3, 6, and 12 months of follow-up 
(Table S5 of the ESM). Dropouts were considered as non-
responders. No variables were significantly associated with 
a ≥ 50% response at any months of follow-up and, therefore, 
no multivariate regression analysis was carried out (Table S5 
of the ESM).

3.4  Safety and Tolerability Analysis

No severe AEs have been reported throughout the study. A 
total of eight patients (9.6%) experienced at least one AE, 
with a total of ten AEs reported (Table S2 of the ESM). All 
events were mild and transient, and only one patient (1.2%) 
discontinued treatment because of no tolerability after 6 
months for a local allergic reaction at the injection site, 
which, treated with cetirizine, achieved complete resolution. 
The most common AEs were constipation (7.2%) followed 
by injection-site reactions (3.6%) [Table S2 of the ESM].

3.5  Last Observation Carried Forward Analysis

The LOCF analysis, which included all patients (n = 83) at 
all follow-ups and assumed no further changes after dropout, 
showed that an increase in the response rate during treat-
ment, although meaningfully elevated (a ≥ 50% response 
rate in the overall population of 63.8% at 12 months), was 
attenuated in comparison with the results obtained with the 
observed data analysis (Table S4 of the ESM). In the overall 
population, patients with a ≥ 30% response rate were 68.7, 
72.3, and 69.9% at 3, 6, and 12 months of treatment, respec-
tively, whereas 50.6, 61.4, and 63.8% of patients achieved a 
≥ 50% response rate at the same timepoints (Table S4 of the 
ESM). The reduction in patients with MO was not modified 
in the LOCF analysis for both overall and CM populations.

Finally, in the LOCF analysis, no significant changes 
were reported for MHDs, AMDs, acute medications, and 
disability questionnaire total scores (Table S3 of the ESM) 
compared with the observed data analysis. As reported 
for responder rates, the further, although slight, reduction 
between 6 and 12 months of treatment was not replicated in 
the LOCF analysis.
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4  Discussion

In our prospective multicenter long-term study, we show that 
monthly fremanezumab is effective and well tolerated as a pre-
ventive treatment in patients with CM and HFEM for up to 12 

months in a real-world setting. To the best of our knowledge, 
this is the first real-world study assessing the effectiveness of 
fremanezumab up to 12 months in patients with drug-resist-
ant migraine. We are aware of a previous Italian study that 
evaluated the efficacy of fremanezumab with a 3- or 6-month 

Table 2  Changes in migraine-related variables during fremanezumab treatment in the overall, HFEM, and CM populations (observed data analy-
sis)

The changes are calculated using the Wilcoxon signed-rank test and expressed as median reduction [IQR]. All p values and reductions are versus 
baseline. Significative p values are reported in bold
CM chronic migraine, HFEM high-frequency episodic migraine, HIT-6 Headache Impact Test 6, IQR interquartile range, MIDAS Migraine Dis-
ability Assessment, SD standard deviation
a Calculated on 79 and 74 patients, respectively
b Calculated on 15 patients
c Calculated on 64 and 58 patients, respectively

Overall population Median (IQR) Median difference (IQR)

Baseline 3 months 6 months 12 months

n = 83 n = 81 n = 75 n = 68

Monthly headache days 20.0 (15.0) − 9.0 (11.5) − 10.0 (12.0) − 10.0 (14.0)
p value – < 0.001 < 0.001 < 0.001
Analgesic medication days 15.0 (18.0) − 9.0 (11.0) − 9.0 (13.0) − 9.5 (12.5)
p value – < 0.001 < 0.001 < 0.001
Analgesic medication number 20.0 (20.0) − 10.0 (17.0) − 12.0 (13.0) − 13.5 (17.7)
p value – < 0.001 < 0.001 < 0.001
MIDAS score 64.0 (60.0) − 35.0 (49.0) − 45.0 (54.0) − 45.5 (52.7)
p value – < 0.001 < 0.001 < 0.001
HIT-6 score 67.0 (7.0) − 11.0 (14.0)a − 14.0 (16.2)a − 16.5 (15.7)
p value – < 0.001 < 0.001 < 0.001
HFEM n = 16 n = 16 n = 16 n = 14

Monthly headache days 10.0 (2.0) − 5.0 (5.2) − 6.0 (4.0) − 6.5 (3.2)
p value – 0.001 0.001 0.001
Analgesic medication days 9.0 (2.0) − 7.0 (6.0) − 6.5 (6.5) − 6.5 (6.2)
p value – 0.006 0.009 0.003
Analgesic medication number 10.0 (2.0) − 6.0 (7.5) − 7.5 (8.0) − 7.0 (7.0)
p value – 0.007 0.005 0.003
MIDAS score 30.5 (31) − 18.0 (20.5) − 18.0 (32.2) − 18.0 (23.2)
p value – 0.003 0.002 0.001
HIT-6 score 67.0 (6.0) − 11.0 (13.0)b − 20.0 (16.0) − 18.5 (20.5)
p value – 0.001 < 0.001 0.001
CM n = 67 n = 65 n = 59 n = 54

Monthly headache days 25.0 (14.0) − 11.0 (13.0) − 13.0 (12.0) − 15.0 (14.2)
p value – < 0.001 < 0.001 < 0.001
Analgesic medication days 20.0 (18.0) − 11.0 (11.5) −11.0 (12.0) − 12.5 (12.7)
p value – < 0.001 < 0.001 < 0.001
Analgesic medication number 25.0 (18.0) − 14.0 (19.5) − 15.0 (14.0) − 15.5 (16.2)
p value – < 0.001 < 0.001 < 0.001
MIDAS score 80.0 (65.0) − 48.0 (60.5) − 52.0 (54.0) − 53.5 (51.7)
p value – < 0.001 < 0.001 < 0.001
HIT-6 score 67.0 (7.0) − 11.0 (15.0)c − 12.5 (16.0)c − 15.0 (15.2)
p value – < 0.001 < 0.001 < 0.001
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follow-up (FRIEND study) [7, 8], as well as a Greek registry 
with an up to 3-month follow-up [9], and a retrospective US 
chart review study reporting data up to 6 months [10].

The characteristics of our cohort are comparable to those 
described in previous studies, both in terms of sex and distri-
bution of other clinical variables, including prior preventive 
failures. However, as discussed below, our cohort exhibited 
a higher average age compared with previous studies (mean 
age 56.2 years, vs 39.7–48.9 years).

In line with previous real-world studies [8–10], we con-
firmed the effectiveness and tolerability of monthly fremane-
zumab in difficult-to-treat patients with HFEM and CM, with 
several preventive failures, including onabotulinumtoxin 
A. At variance with previous investigations, in our present 
study, most patients completed the 12 months of treatment, 
before the mandatory interruption according to the Italian 
regulations, with a low discontinuation rate (18.0%). This 
highlights a favorable clinical response to fremanezumab as 
an effective migraine preventive treatment, confirming the 
remarkable persistence in anti-CGRP mAb treatment, which 
substantially differs from persistence reported for standard 
oral preventive therapies [19].

Our findings confirm: an early improvement in migraine 
frequency, associated with a reduction in analgesic intake, 
calculated as the total number and days with acute medi-
cations, and disability scores; a progressive increase in 
response up to 6 months of treatment, which was maintained 
until the end of the 12-month observation period; and no evi-
dence of increase in AEs. The response rate (≥ 50%) in our 
study is comparable to those obtained by other prospective 
studies, including the FRIEND studies in the overall popula-
tion at 3 and 6 months (64.2 and 73.6% vs 51.9 and 67.9% 
in our study) [7, 8] and in a study of a Greek registry at 3 
months in CM (62.6 vs 51.9%). However, their results show 
a slightly lower response rate for HFEM (83.5 vs 56.2%) [9]. 
Notably, although patients enrolled in previous observational 
studies had a higher burden of disease, a higher number of 
prior treatment failures and a higher rate of MO at baseline 
than those enrolled in RCTs [6], all real-world studies unani-
mously report superior improvements in migraine-related 
variables compared with those found in pivotal RCTs and 
their open-label extension (e.g., 6-month open-label FOCUS 
trial) [5, 6].

Fig. 2  Number of monthly headache days, number of acute medica-
tions per month, and days with at least one analgesic use per month. 
The number of patients reported per group is shown in Table 2. Val-

ues reported are mean and 95% confidence interval. CM chronic 
migraine, HFEM high-frequency episodic migraine
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The reconciliation of outcomes between randomized 
controlled trials (RCTs) and observational studies is a note-
worthy challenge within clinical medicine, as numerous 
factors may contribute to the disparity in results. These fac-
tors encompass selection bias, confounding factors, statisti-
cal power, and differential adherence and follow-up [20]. 
A Cochrane review [21] discovered little evidence that the 
results of observational studies and RCTs consistently differ. 
This underlines that observational studies may be an impor-
tant addition to the clinician’s resources by complementing 
RCT data. Nevertheless, a thorough examination of the rea-
sons underlying the apparent superiority of observational 
studies over RCTs in relation to anti-CGRP/receptor mAbs 
is worthy of further evaluation.

Fremanezumab showed consistency in its effectiveness 
and tolerability, as they were maintained over time, in obser-
vational studies with an increasing follow-up of treatment 
[7–9]. Our study enrolled drug-resistant patients who did 
not respond to or tolerate at least three preventive classes 
with 68.7% of patients with MO. We confirmed that freman-
ezumab, like other anti-CGRP/receptor mAbs, is effective in 
patients with MO, with a reversion of the overuse without 
other treatment, an effect that significantly affects patients 
daily quality of life [22].

This difficult-to-treat migraine population is usually 
poorly represented in clinical trials and is the most challeng-
ing to manage in clinical practice, for both acute and preven-
tive treatment. Furthermore, our cohort was older compared 

Fig. 3  Response rates in the 
overall population (a) and medi-
cation overuse in the cohort 
(b). Percentages are calculated 
on the total number of patients 
per follow-up as reported in 
Table 3. Values reported are 
mean and 95% confidence inter-
val. CM chronic migraine
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with other real-world studies [7, 8, 10] and RCTs [3–5] 
with fremanezumab or erenumab (mean 46.7, interquartile 
range 45.7–49) [6]. In our cohort, no unexpected AEs were 
reported, the incidence of AEs was not age related, and age 
was not a predictive variable for achieving a response status 
at any timepoint, underlining the safety and effectiveness of 
fremanezumab.

The reduction in MHDs and other migraine-related vari-
ables occurred mainly after the first 3 months of treatment, 
followed by a slightly further decrease in the following 3 
months (6 months). As confirmed by the sensitivity analysis, 
no further significant improvement was observed at months 
6 and 12 of treatment. Although, in principle, a longer treat-
ment might lead to a better response rate, in line with previ-
ous studies [1, 6], both observed data and sensitivity analy-
ses suggest a ceiling effect of anti-CGRP mAb effectiveness. 
Several clinical and demographic predictors were identified 
in different studies (e.g., migraine burden at baseline, years 
of migraine, allodynia, triptan use, body mass index), as 
discussed in [23], but results are usually inconsistent among 
them, and there is no current evidence for robust clinical 
predictors of response to mAbs. No predictors of response 
(≥50% in MHD reduction) have been identified in our cohort 
at any follow-up. It should be noted that some variables 
reported in other real-world studies (e.g., autonomic symp-
toms, triptans effectiveness, mood disorders) were not col-
lected in this population [24]. Fremanezumab was well toler-
ated as all AEs were mild and transient and no serious AEs 
were reported. Few AEs occurred during the first 6 months 

of treatment. Only in one case, because of a transient local 
allergic reaction, treatment was discontinued at month 6.

Several strengths characterize our study. This is the first 
study reporting 12 months follow-up of fremanezumab treat-
ment in clinical practice, enrolling patients usually under-
represented in RCTs. In fact, our cohort consisted of patients 
with HFEM and CM who did not respond or tolerate at least 
three previous preventive treatments, and most of them with 
MO. Further strengths include the use of different analyses 
on acute medication use (including days and total number of 
acute medications used) and on disability questionnaires, and 
a sensitivity analysis to adjust effectiveness results for miss-
ing data and dropouts. There are, however, some limitations, 
including the use of only MHDs instead of distinguishing 
MHDs from monthly migraine days. Some patients (Table S1 
of the ESM) received concomitant preventive therapy (regard-
less of clinical indication) during fremanezumab. However, as 
no preventive treatment was initiated shortly before or after 
fremanezumab, and considering the high burden of disease at 
baseline, it is unlikely that this would have impacted on the 
results. We also did not record the number of patients with 
MO who underwent detoxication procedures, which might 
have contributed to the efficacy of fremanezumab. Further-
more, being an open-label study, we cannot rule out the poten-
tial placebo effect and the cyclical exacerbations and rela-
tive remissions of migraine over time. Finally, our analyses 
included only patients treated with monthly fremanezumab, 
and results may not apply to the quarterly regimen.

Table 3  Response rate during fremanezumab treatment in HFEM, CM, and overall populations (observed data analysis)

Percentages are expressed on column total. HEFM and CM are part of the overall population. Response rate percentages are cumulative
CM chronic migraine, HFEM high-frequency episodic migraine

Overall population (n = 83) 3 months
n (%)

6 months
n (%)

12 months
n (%)

(n = 81) (n = 75) (n = 68)

Response rate ≥ 30% 57 (70.4) 58 (77.2) 54 (79.4)
Response rate ≥ 50% 42 (51.9) 51 (67.9) 52 (76.5)
Response rate ≥ 75% 19 (23.5) 26 (34.6) 32 (36.8)
Response rate 100% 2 (2.5) 4 (5.3) 5 (7.4)

HFEM (n = 16) (n = 16) (n = 16) (n = 14)

Response rate ≥ 30% 11 (68.7) 13 (81.2) 12 (85.7)
Response rate ≥ 50% 9 (56.2) 10 (62.4) 11 (78.6)
Response rate ≥ 75% 4 (24.9) 6 (37.4) 5 (35.7)
Response rate 100% 2 (12.5) 2 (12.5) 2 (14.3)

CM (n = 67) (n = 65) (n = 59) (n = 54)

Response rate ≥ 30% 46 (70.8) 45 (76.3) 42 (77.8)
Response rate ≥ 50% 33 (50.8) 41 (69.5) 41 (75.9)
Response rate ≥ 75% 15 (23.1) 20 (33.9) 20 (37.0)
Response rate 100% 0 2 (3.4) 3 (5.6)
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5  Conclusions

This study provides evidence in support of the real-world 
effectiveness of monthly fremanezumab in treating both 
HFEM and CM, which complements and extends its effective-
ness shown in previous studies. Moreover, the present results 
add to the currently limited data on the use of fremanezumab 
in real-world settings. Our study shows sustained improve-
ments in multiple variables, including migraine frequency, 
acute medication use, and disability questionnaires, in a popu-
lation of patients with difficult-to-treat migraine with treat-
ment failures to multiple preventive medications. Considering 
the cyclical nature of migraine and the lack of long-term data 
on fremanezumab over 12 months, further studies are needed 
to evaluate effectiveness and safety long term.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40263- 023- 01050-3.
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