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ABSTRACT

Introduction: Greater occipital nerve block (GON-B) may still represent a valuable strategy in migraine prophylaxis despite the
development of newer drugs. The absence of a standardized method leads to variable outcomes and limits its use. In this light, we
investigated GON-B effects in a migraine population trying to define its duration and response predictors.

Methods: In this real-world study, we recruited patients with migraine who underwent bilateral GON-B. They were clinically
evaluated at baseline and then monthly for the next 3 months, using a 30-day headache diary. The potential role of baseline head-
ache characteristics in predicting treatment response was thoroughly analyzed.

Results: A total of 73 patients were enrolled: 50 (68%) were affected by chronic migraine while 38 (52%) by medication overuse
headache (MOH). The greatest clinical benefit due to GON-B was reported during the first month, although the therapeutic
response was substantially maintained during follow-up. Notably, similar outcomes were recorded in patients with and without
MOH. The mean duration of effect was 55.3 +72.0days, with no clinical variables significantly influencing this parameter. The
therapeutic response seemed to be stronger in patients with migraine with aura.

Conclusions: GON-B appears an effective option in migraine prophylaxis, even in difficult-to-treat patients. Its rapid effect, high
tolerability, and cost-effectiveness represent indisputable advantages. A prolonged duration of action, which could be favored by
the combination of anesthetic and steroid and needs to be confirmed in future studies, may further optimize patient management.

1 | Introduction and persists throughout much of a patient's life, with a signifi-
cant burden on healthcare systems [2].

Migraine affects approximately 15% of the global population and

is the leading cause of disability in people younger than 50years Based on attack frequency, migraine is classified into chronic

old [1]. It typically begins during adolescence or early adulthood migraine (CM) (>15 headache days per month, with at least

Abbreviations: CGRP, calcitonin gene-related peptide; CM, chronic migraine; CRs, complete responders; EM, episodic migraine; GON, greater occipital nerve;
GON-B, greater occipital nerve block; MAMs, monthly acute medications; MHDs, monthly headache days; MOH, medication overuse headache; NRs, non-responders;
PRs, partial responders; RCTs, randomized clinical trials; SD, standard deviation.
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eight having migraine characteristics) or episodic migraine
(EM) (<14 headache days per month), though the latter lacks
a precise definition [3, 4]. CM affects about 2% of the general
population and is responsible for frequent neurological and
emergency department visits due to its difficult management.
The development of medication overuse headache (MOH) can
further complicate this condition [5].

Over the years, different prophylactic strategies have emerged
to reduce migraine-related disability. New migraine-specific
drugs targeting the calcitonin gene-related peptide (CGRP)
pathway have revolutionized disease management, going be-
yond the limits of traditional preventive treatments originally
designed for other conditions [6, 7]. The monoclonal antibod-
ies anti-CGRP(—R) have proven to be a valid and safe option,
with high effectiveness even in patients with prior treatment
failures or concurrent MOH. Despite this, up to one-third of
patients with migraine could not respond optimally to these
novel therapies [8]. Central sensitization, neuropeptides other
than CGRP, and the presence of comorbidities might contrib-
ute to suboptimal responses. Additionally, fluctuations in
treatment efficacy, influenced by endogenous and exogenous
factors, can cause unpredictable worsening with feelings of
distrust and frustration.

Greater occipital nerve block (GON-B) is a peripheral nerve
block technique, performed with local anesthetics alone or with
a steroid-local anesthetics combination. The greater occipital
nerve (GON), the main sensory nerve of the occipital area, con-
sists primarily of fibers from the second cervical dorsal root:
its afferents, along with trigeminal nerve fibers, synapse with
second-order neurons in the spinal trigeminal nucleus and
its cervical extension, which constitute the trigeminocervical
complex. By modulating impulses within the trigeminal sys-
tem and influencing central pain transmission, GON-B offers a
rationale for its use in migraine prophylaxis [9, 10].

This procedure, with documented effectiveness [11], has slowly
reached a place in the preventive migraine armamentarium.
GON-B significantly reduces the frequency, duration, and inten-
sity of attacks [12, 13]; it also mitigates migraine-related disabil-
ity, acting on the associated symptoms and decreasing analgesic
intake [14, 15]. Its safety, cheapness, and the low risk of drug
interactions represent additional advantages.

Despite the positive results from randomized clinical trials
(RCTs), GON-B remains a poorly standardized procedure.
Controversies concern the correct methodology (such as the
choice of drugs) and the duration of the effect, which determines
the repetition frequency of administrations. While open-label and
retrospective studies have shown its efficacy in both EM and CM,
little is known about clinical factors influencing response, such
as baseline monthly headache days (MHDs), a factor capable of
predicting the outcome in other injective therapies [16].

To address these gaps, we conducted a real-world pragmatic
study to evaluate the duration of the effect and possible re-
sponse predictors of GON-B in a migraine population. Our
sample mainly consisted of difficult-to-treat patients, who are
more likely to refer to specialized centers and receive injective
treatment.

2 | Methods

This single-center, real-life study was conducted at a tertiary
headache center. The local Ethics Committee approved the
study in the context of a larger study on predictive factors for
migraine preventive treatments, and all patients provided writ-
ten informed consent to participate. The study was conducted in
accordance with the Helsinki Declaration.

2.1 | Subjects and Experimental Design

We recruited migraine patients over 18years of age who un-
derwent GON-B as preventive therapy. Treated patients were
affected by EM or CM, with or without aura, according to
the criteria of the International Classification of Headache
Disorders. Patients with MOH were also included [3]. Exclusion
criteria were (1) presence of different primary headaches (e.g.,
trigeminal autonomic cephalalgias); (2) other neurological and
psychiatric conditions, such as epilepsy; (3) hypersensitivity to
lidocaine or betamethasone; (4) medical contraindications to
GON-B (local infection on the injection site, open skull defect,
skull fractures or skull abnormalities, subjects with any bleed-
ing diathesis, history of brain traumatic injury). Being a prag-
matic study, the concomitant use of ongoing preventive therapy
was not considered an exclusion criterion because a complete
wash-out of undergoing migraine prophylaxis was not always
possible. However, prophylactic treatment had to be stable for at
least 3months, with no changes in dosage either before or after
the GON-B. At the time of the study, most participants did not
meet the reimbursement criteria for monoclonal antibodies anti-
CGRP(—R) in our country and were therefore receiving standard
prophylactic medications.

According to our clinic's protocol, bilateral GON-B was per-
formed in patients with positive GON tenderness. It was re-
peated every 3months when effective, while a watch-and-wait
approach was preferred in patients who achieved a sustained
complete response. Patients who continued to benefit from
GON-B at 3months were clinically followed up to 6 months and
then censored.

The injection, made with a 21-gauge needle, consisted of 4mg
of betamethasone sodium phosphate (2mL) and 2% xylocaine
(ImL) into the perineural space, midway between the inion and
the mastoid.

At baseline (T0), the day of GON injection, the number of head-
ache days in the previous month was recorded. Then, patients
were evaluated monthly for the next 3months (T1, T2, T3).
During the study period, they had to fill in a 30-day headache
diary recording the number and duration of attacks, headache
intensity, associated symptoms, and the intake of acute med-
ications. Only patients with complete clinical reports were
analyzed.

2.2 | Headache Evaluation

A positive family history of headache, age at migraine onset and
migraine duration (in years) were recorded. Pain characteristics
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including side, lateralization, quality, and severity were collected,
indicating the presence of a more affected side. Patients had to rate
their pain intensity (PI) using the Numeric Rating Scale, pointing
out a value on a scale from 0 (“no pain”) to 10 (“worst possible
pain”) [17]. The duration and frequency of attacks, along with as-
sociated symptoms, were documented. The presence of aura was
noted, and patients were classified as episodic or chronic based
on their MHDs. Additionally, we recorded the use of acute med-
ications (MAMs), with the monthly number of pills taken, high-
lighting the presence of MOH. Current and previous prophylactic
therapies were detected. All patients underwent a neurological
exam; GON tenderness was considered an essential element for
treatment, noting the presence of a more affected side, if any.

2.3 | Outcome Variables and Statistical Analysis

Category data were presented as absolute or relative numbers or
percentages. Continuous data were presented as mean +standard
deviation (SD), or median and first and third quartiles (Q1-Q3).
Three main outcomes for the analysis were considered (MHDs,
PI, MAMs). Baseline characteristics were used as predictors of the
GON-B effect, and responders' classes (complete responder [CR],
partial responder [PR], and non-responder [NR]) were used for re-
sponse sub-analysis. CRs, PRs and NRs were defined according
to International Headache Society criteria [18]. One-way ANOVA
was used to test differences among baseline variables or respond-
ers' classes. The time effect of GON-B was investigated through a
mixed linear regression model for repeated measures of the same
subject. Time was considered as within effect and baseline (ten-
derness, MOH, or pain laterality) or responders (CRs, PRs, and
NRs). The interaction variable time was added. The patient was
considered as a random effect. Chi-square or Fisher's exact test
(including the Fisher-Freeman-Halton's extension when needed)
was used for categorical variables according to the number of sub-
jects per cell. The duration of the GON-B effect was investigated
with the Kaplan-Meier curve to test differences in crude cumula-
tive survival of the entire group and among specific responder pro-
files after the first administration (CRs vs. PRs vs. NRs). Gehan's
test was used to test a significant difference among curves. Cox's
proportional hazards regression model was used to evaluate the
hazard ratios, with respective two-sided 95% confidence intervals,
between clinical baseline factors and time of GON-B efficacy. Stata
16.2 and STATISTICA 7.0 software were used for data analysis,
with a p-value <0.05 considered statistically significant.

3 | Results

3.1 | Demographic and Headache Characteristics
at Baseline

We included seventy-three patients in the analysis; their clinical
characteristics are summarized in Table 1. Sixty-three patients
(86%) were female; the mean age was 55+12years. The median
duration of the disease was 33 (15-42) years. Fifty (68.5%) subjects
were affected by CM while eighteen (25%) had a high-frequency
EM. Out of 73, 11 (15%) had a diagnosis of migraine with aura
and 38 (52%) had MOH. The mean duration from the beginning of
the MOH was 21.82 +43.69 months. About 44% of subjects report
unilateral pain, of whom 63% experience left-sided lateralization.

TABLE 1 | Headache characteristics at baseline (T0).
Age (Mean, SD) 55.03 11.63
(Median, Q1-Q3) 56 48-60
Migraine (Mean, SD) 31.34 15.76
duration (years) 1 o4ian. Q1-Q3) 33 15-42
CM (n, %) 50 68.49
MHDs (Mean, SD) 18.68 8.10
(Median, Q1-Q3) 20 11-28
Pain lateralization
Unilateral (n, %) 32 43.84
Bilateral 35 47.95
Both 6 8.22
Unilateral pain
Right (n, %) 12 37.50
Left 20 62.50
PI (NRS) (Mean, SD) 8.47 1.24
Accompanying symptoms
Photophobia/ (n, %) 50 68.5%
phonophobia
Nausea and/or 33 45.2%
vomiting
MAMs (Mean, SD) 19.38 18.16
(Median, Q1-Q3) 12 8-25
Acute medications
NSAIDs (n, %) 53 72.6
Triptans 43 58.9
Previous (Mean, SD) 2.37 1.93
preventives (Median, Q1-Q3) 2 1-3
MOH (n, %) 38 52.05

Abbreviations: NRS, Numeric Rating Scale; NSAIDs, nonsteroidal anti-
inflammatory drugs.

The mean PI was 8.47+1.24 while the mean number of MHDs
was 18.68 £8.10. The presence of bilateral pain was associated
with a higher frequency of attacks (p=0.004). The mean number
of MAMs was 19.38 +18.16. Forty-two (57.5%) patients were un-
dergoing concurrent prophylactic therapy while the median num-
ber of previous migraine prophylaxis was 2 (1-3). Bilateral GON
tenderness was reported by 76% of patients and left-sided by 14%.

3.2 | Efficacy

After GONB, about 46% of patients reported headache im-
provement. Thirty-five patients repeated the treatment after
3months: twenty-one of them still experienced a benefit after
the second administration (the effect of GON-B repetition was
not analyzed). Only three subjects reported adverse events, all

30f 8



of short duration. One of them described pain at the injection
site after the first injection while two had respectively a feeling
of unsteadiness and allodynia after the second administration.

On the entire group of patients, an overall significant reduction
in MHDs was observed over time [F(3,216) = 34.931; p=0.00001]
at monthly time points. At T1, we observed the best response to
GON-B compared to the baseline in terms of MHDs that reached
the absolute minimum (11.37 vs. 18.68, p<0.001). At T2 and T3
follow-ups, the number of MHDs increased compared to T1, but
it remained lower than the initial value (Table 2).

The change in MHDs compared to the baseline was significant
at every time point regardless of clinical characteristics, except
for the GON tenderness on the right side that was associated
with a lack of response at T3 (p=0.132). Similarly to MHDs, PI
also showed an overall significant decrease [F(3, 216)=15.28,
p=0.000001] with the absolute minimum at T1 (T0: 8.47 vs. T1:
7.33; Table 3). As for MHDs, PI reduction was also significant in
patients both with positive bilateral and left GON tenderness,
but not in patients with positive right GON tenderness, with
respect to baseline. The T3-T0 PI difference in the group with
left GON tenderness was significantly greater compared to the
group with bilateral tenderness (p =0.001). The PI change at T3
compared to the baseline was not significant in patients with
right-sided headache (p=0.083).

The mean number of MAMs significantly decreased after treat-
ment [F(3, 216)=17.37, p=0.000001], reaching its minimum
level at T1 (11.12 vs. 19.38, p<0.001). Despite slightly higher
analgesic consumption, the benefit remained significant at sub-
sequent time points (Table 4). Tenderness lateralization was not
associated with the GON-B effect on MAMs [F(9, 207)=1.28;
p=0.24]. As well, in patients with right-sided headache, the
reduction in analgesic consumption was not significant at T2
(p=0.062) and T3 (0.076) follow-up compared to baseline. The
presence of a higher consumption of analgesics in patients with
MOH did not affect GON-B effectiveness, with a significant re-
duction at each time point. Overall, the response to treatment
did not differ in the patients with and without MOH.

3.3 | Time-To-Event Analysis: Duration
of the Effect and Factors Influencing the Time
Length of the GON-B

The mean duration of the GON-B in the entire sample was
55.3+72.0days. No difference was found in curves between
patients with versus without prophylaxis (Z=0.34, p=0.72),
CM versus EM (Z=1.37, p=0.16) or patients with or without

TABLE 2 | Change in MHDs after GON-B.

MOH (Z=1.37, p=0.16), nor in tenderness location (y*=3.78,
p=0.28). The pain localization did not affect the duration of the
response to GON-B (y?>=3.51, p=0.48). The presence of aura
only provided a trend to significance (Z=1.65, p=0.09).

On the other hand, the magnitude of the response in the first
month after the GON-B (namely CR vs. PR vs. NR) provided a
significant difference in the trajectory of the duration of GON-B
(x*=14.67, p=0.0002). In particular, CR had a significantly dif-
ferent trajectory compared with PR and NR, who did not differ
from each other (Figure 1).

3.4 | Predictors of Improvement

In the univariate analysis, the presence of aura was associated
with a better response to GON-B and a longer effect of the clinical
benefit in terms of reduction of MHDs [F(3, 213) =3.52, p=0.02].
However, the difference between groups was significant only
at the last time point (14.63+9.59 vs. 8.4+5.23 p=0.049). By
contrast, photophobia and phonophobia were not associated
with a larger MHDs reduction [F(3, 213)=1.82, p=0.14]. As
well, nausea was not associated with a different response [F(6,
210)=1.226, p=0.29] and also the absence of MOH was not
associated with a better response [F(3, 213)=0.385, p=0.76].
Regarding preventive and acute treatments, neither the pres-
ence of other preventive therapy [F(3, 186)=1.04, p=0.41] nor
the type of acute medication used [F(15, 201)=1.087, p=0.29]
impacted the reduction of MHDs.

Regarding changes in PI and MAMs, none of the clinical char-
acteristics had any association with a reduction in the outcome.

At the multivariate analysis by Cox's proportional hazards re-
gression, the model showed that none among the migraine
subtypes (CM vs. EM), aura, years since migraine onset, pain
localization, photophobia and phonophobia, nausea/vomit-
ing, time since MOH and migraine chronification, current

TABLE 3 | Change in PI after GON-B.

PI Mean SE 4]
TO 8.47 0.18

T1 7.33 0.18 <0.001
T2 7.59 0.18 <0.001
T3 7.58 0.18 <0.001

TABLE 4 | Changein MAMs after GON-B.

MHDs Mean SE P MAMs Mean SE 4]
TO 18.68 1.02 TO 19.38 1.59

T1 11.37 1.02 <0.001 T1 11.12 1.59 <0.001
T2 13.36 1.02 <0.001 T2 12.25 1.59 <0.001
T3 13.78 1.02 <0.001 T3 12.85 1.59 <0.001
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prophylaxis, and lateralization of GON tenderness had a clinical
impact on the temporal duration of the GON-B effect (y*>=7.91,
p=0.791, Table 5) neither on the entire sample nor on the re-
sponders rate (y*>=8.56, p=0.74, Table 6).

4 | Discussion

This article yielded evidence on the efficacy of GON block as
preventive therapy for difficult-to-treat migraine forms. Our
population was mainly affected by high-frequency EM or CM:
these patients generally experience high levels of headache-
related disability with a significant risk of refractory migraine
[19]. More than half were on prophylactic therapy at the time
of the GON-B (four patients were taking two oral prophylactic

drugs), with an average of two prior treatment failures. A combi-
nation therapy may be helpful in cases of suboptimal response,
but it is often limited by issues of reimbursement and tolerabil-
ity. Furthermore, lack of efficacy and adverse events play an
essential role in poor treatment adherence [20]: contrary to ex-
pectations, also the underuse of both acute and preventive med-
ications contributes to migraine progression [21].

Although GON-B is a valid strategy in migraine management
[9, 12], it remains underutilized. The reasons for its low diffu-
sion are to be found mainly in the (minimally) invasive nature
and the poor standardization of the procedure. There is a great
variability in used drugs, to which is added the uncertainty
about the GON-B effect size and duration. Our study aimed to
provide insights to help fill this gap.
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FIGURE1 | Kaplan-Meier curve according to the first response category.
TABLE 5 | Predictors of GON-B duration in the entire group.

Variables Beta t-value Wald P
Time since migraine onset (years) —0.001047 —0.10763 0.011584 0.914292
CM versus EM 0.023885 0.07010 0.004914 0.944112
Aura —0.181370 —0.43999 0.193590 0.659949
Pain localization —0.516783 —1.67740 2.813669 0.093474
Pain lateralization 0.000423 0.12800 0.016383 0.898153
Photo/phonophobia —0.249706 —0.59511 0.354153 0.551776
Nausea/vomiting —0.000153 —0.04847 0.002349 0.961344
MOH 0.616805 1.81738 3.302886 0.069168
Time since MOH onset (months) —0.003537 —0.58669 0.344206 0.557415
Time since CM onset (month) -0.000319 -0.05885 0.003463 0.953073
Current prophylaxis (Y/N) 0.013867 0.04502 0.002026 0.964095
Tenderness side (R/L/B) -0.100290 -0.74712 0.558182 0.454999
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TABLE 6 | Predictors of GON-B duration according to the first time response.

Variables Beta t-Value Wald P

Time since migraine onset (years) —0.002394 —0.24972 0.062361 0.802805
CM versus EM —0.268926 —0.73852 0.545407 0.460206
Aura —0.133883 -0.31714 0.100576 0.751142
Pain localization —0.476593 —1.53176 2.346273 0.125593
Pain lateralization 0.000563 0.16820 0.028292 0.866426
Photo/phonophobia —0.487593 -1.10220 1.214851 0.270382
Nausea/vomiting 0.000130 0.03993 0.001594 0.968152
MOH 0.584789 1.72100 2.961828 0.085261
Time since MOH onset (months) —0.004243 —0.67478 0.455331 0.499819
Time since CM onset (month) —0.001732 —0.31074 0.096556 0.756004
Current prophylaxis (Y/N) —0.317024 —0.97506 0.950733 0.329540
Tenderness side (R/L/B) —0.064994 —0.46666 0.217770 0.640747

First, our research confirmed the GON-B effectiveness. Half of
the patients had a clinical benefit after the first injection with a
very low rate of side effects: the rapid-acting properties, as al-
ready observed in the acute treatment of migraine [22, 23], repre-
sent an undisputed advantage of this procedure. Analyzing the
temporal trajectory of response in our patients, we found that
the greatest benefit related to GON-B for all clinical parameters
(MHDs, PI, and MAMs) was reported during the first month.
We also showed a similar efficacy in patients with and without
MOH, as already documented in clinical trials and open-label
studies [24, 25]. Overall, the sample reduced the number of
MHDs by about 40%.

The presence of concomitant prophylaxis did not affect the pa-
tient's response trajectory, suggesting that GON-B can serve
as an effective stand-alone therapy [26]. Moreover, its mode
of administration, that minimizes drug interactions, coupled
with the absence of significant economic limitations, makes
it a valuable option, even as an add-on, for optimizing patient
management.

In our population, the effect of a single GON-B seemed to last
an average of 55days, with a persistent benefit of up to 3 months
(although with a magnitude decrement). This result was longer
than what is expected by RCTs, often performed using only an-
esthetic. A study on children and adolescents who underwent
GON-B with lidocaine and methylprednisolone showed that
a percentage of treated patients were free from attacks for at
least 3weeks [27]. The benefit extended up to 9weeks in se-
lected cases. We might wonder if the addition of steroidal drugs
might modify effect duration, with a longer-lasting efficacy.
Anesthetics primarily act by reducing nociceptive impulses that
travel from the trigeminocervical complex to the higher centers
involved in pain processing [28]; they can also decrease periph-
erally the CGRP release from trigeminal afferents [29]. On the
other hand, steroids favor the reduction of neural inflammation,
but they also modulate neural plasticity by acting on their re-
ceptors, located both in the peripheral and central nervous sys-
tems [30].

Stratifying our population based on the response rate, the only
factor influencing a longer duration of the GON-B effect is a bet-
ter initial response. We could speculate that the greater response
observed in subjects with CRs might be secondary to a stronger
plasticity in pain circuits. It is known that GON-B can increase
serotonin transmission from the brainstem to cerebral cortices,
facilitating the remodeling of brain circuits [31, 32]. Besides pro-
viding insights on pathophysiological reasons, a better defini-
tion of the GON-B duration could help to identify the correct
administration regimen, maximizing the benefit.

Additionally, we carefully analyzed headache features that
could influence GON-B effectiveness: interestingly, patients
affected by migraine with aura presented a more marked re-
duction of MHDs. According to a previous case series, GON-B
seems to be effective as a stand-alone treatment of prolonged
migraine auras [33]. Larger studies are needed to evaluate if mi-
graine with aura per se is a positive predictive factor for treat-
ment response.

In literature, GON tenderness seems to be a predictive marker
of efficacy, while in clinical practice it is often used as an inclu-
sion criterion for selecting patients for the procedure [34, 35].
Curiously, the presence of a more tender spot on the right side
seems to negatively affect the treatment response in our pop-
ulation, since patients with a right GON tenderness showed a
nonsignificant change in MHDs at T3 compared to the baseline.
Also, the presence of right-sided attacks seemed to be associated
with a lower GON-B efficacy in our study. Unilateral pain is
considered a hallmark of migraine [2], and patients frequently
describe one side as more severely affected, even if both sides are
involved. Pain localization can be a significant factor in the re-
sponse to both acute and preventive migraine medications, with
a greater benefit in patients experiencing unilateral rather than
bilateral pain [36, 37]. Recent insights have shown that right-
sided and left-sided migraine might not be identical, with spe-
cific findings in psychiatric, cognitive, and autonomic domains
and neuroimaging [38]. Despite the presence of a right or left
phenotype might have clinical relevance affecting treatment
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response, we cannot draw firm conclusions due to the small
number of recruited patients; in fact, patients with right-sided
pain are the less represented group in our population, and there-
fore the lack of significance could be attributed to insufficient
statistical power.

Finally, some other points need to be addressed. First, we cannot
rule out that part of the observed response in CRs may be due to
the placebo effect. The application of a drug to the head in the
hospital setting has been associated with a placebo response su-
perior to oral and subcutaneous administration and not inferior
to intravenous injection [39], resulting in a greater reduction in
the number of MHDs. Nevertheless, this is not a negative factor
but rather another tool to optimize patient management.

Furthermore, the lack of a standardized procedure implies
significant methodological heterogeneity and different admin-
istration protocols. In this sense, we cannot be sure that our re-
sults could be immediately generalizable to other centers. For
instance, we included only patients with positive GON tender-
ness, but this factor is not always considered when the patient
is referred for treatment. Studies on patients with and without
GON tenderness are necessary to investigate the specific role
of the lateralization of GON tenderness as a response predictor,
excluding a potential ceiling effect. Similarly, the low number of
clinical characteristics in our study that can influence GON-B
response makes it difficult to identify the ideal candidate for this
treatment, but this element needs to be further analyzed in the
future.

In conclusion, our real-life study confirmed that GON-B is an ef-
fective strategy in migraine treatment even in patients affected
by debilitating forms of the disease. The efficacy is not influ-
enced by the presence of MOH and other prophylactic therapies.
Thanks to the rapid action, low cost, and minimal drug interac-
tions, GON-B might be a useful strategy in cases of unpredictable
disease worsening or during periods of prophylaxis suspension
with anti-CGRP (mandated by regulatory authorities). We ob-
served a mean duration of the GON-B effect of 55days, which
appeared to be even longer in patients who experienced a more
significant reduction in MHDs. Further studies are needed to
improve the treatment protocol (e.g., administering GON-B
every 2months) and refine patients' selection criteria (e.g., aura
presence or response during the first month).
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