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Abstract

Purpose: OnabotulinumtoxinA is widely used to treat chronic migraines; however, the wear-off phenomenon before the next
scheduled dose has emerged as a challenge. This study suggests a new strategy for preventing the wear-off phenomenon us-
ing bilateral greater occipital nerve block.

Methods: We conducted a retrospective review of patients diagnosed with chronic migraine who were treated with onabotuli-
numtoxinA and bilateral greater occipital nerve block at St. Vincent Hospital from January 2023 to December 2023. Twelve
chronic migraine patients with a history of the wear-off phenomenon received a greater occipital nerve block 8 weeks after the
initial onabotulinumtoxinA injection for two sessions. Responses to treatment were evaluated with regular follow-ups and daily
headache diaries.

Results: All patients who had previously experienced the wear-off phenomenon with conventional onabotulinumtoxinA treat-
ment did not experience the wear-off phenomenon during two sessions with an additional greater occipital nerve block admin-
istered 8 weeks after each onabolulinumtoxinA injection.

Conclusion: Bilateral greater occipital nerve block administered 8 weeks after the initial onabotulinumtoxinA injection effec-
tively prevents the wear-off phenomenon, enabling sustained therapeutic benefits in chronic migraine patients. Further re-
search is needed to confirm these findings in larger cohorts.
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INTRODUCTION chronic migraine (CM).' The well-known studies, Phase III
Research Evaluating Migraine Prophylaxis Therapy (PRE-
OnabotulinumtoxinA is widely used as a treatment for =~ EMPT) trials already demonstrated that onabotulinumtox-
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inA significantly reduced the frequency of headache days
and improved quality of life in patients with CM.” Even
though, newly developed medication such as calcitonin
gene-related peptide (CGRP) monoclonal antibody drugs
are increasing in their uses, onabotulinumtoxinA is still
important treatment option for CM.”

However, one challenge that has arisen with the use of
onabotulinumtoxinA is the occurrence of drug wear-off
phenomenon, which is characterized by an initial period
of effectiveness followed by a reduction in therapeutic
benefits before the next scheduled dose. Like the phenom-
enon observed with the intake of other conventional med-
ications, wear-off was not exempt in the case of onabotuli-
numtoxinA administration.

The definition of the onset of the wear-off phenomenon
varies from study to study. There is no academic agree-
ment regarding the cut-off point of which week we should
consider that the patient has wear-off phenomenon. Al-
though some studies delay it to week 10, most authors
consider week 8 as the cut-off point, defining wear-off
phenomenon as the worsening of headache that occurred
during the 4 weeks prior to the scheduled reinjection of
onabotulinumtoxinA.”" A retrospective chart review of 143
patients revealed that wear-off phenomenon most com-
monly occurred 4 weeks before the next injection.”

Additional studies have been conducted to explore the
frequency and patterns associated with wear-off phenom-
ena related to onabotulinumtoxinA administration. Recent
studies have shown that this wear-off phenomenon affects
up to two-thirds of patients and occurred in especially first
and second sessions of onabotulinumtoxinA administra-
tion.’ However, the exact cause of wear-off remains uncer-
tain, as no variations in patient traits have been identified
as reliable predictable factors of this phenomenon.’

Therefore, we need to consider some options to over-
come this wear-off phenomenon. One option may be in-
creasing the dosage administered at the onset of treatment
to minimize the necessity for additional bridging therapy."’
Adherence to strict 12-week interval, which means not
exceeding 12 weeks like roughly 3-month interval, may be
also advisable. In addition, adopting a more frequent treat-
ment schedule could potentially enhance effectiveness.’

In addition to these approaches, we came up with the
idea of preventing wear-off by administering preventive
nerve blocks at appropriate times. Nerve blocks, particu-
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larly greater occipital nerve (GON) blocks, have become an
important therapeutic option for managing various types
of headaches, including CM. These procedures involve
the targeted injection of anesthetics or steroids to inter-
rupt pain signals, providing significant relief and reducing
headache frequency and severity.’

There are several studies about using GON block for mi-
graine treatment. GON blocks for CM patients demonstrat-
ed significant efficacy in reducing migraine frequency and
severity."’ Furthermore, significant decrease in number of
attacks in acute migraine have also been demonstrated."

This study has been conducted to investigate whether
the effects of nerve blocks can be utilized to relieve the
wear-off phenomenon observed in onabotulinumtoxinA
treatment for CM.

MATERIALS AND METHODS

The objective of this study was to evaluate the effect of
bilateral GON block for preventing onabotulinumtoxinA
wear-off phenomenon in CM patients. This study was
conducted under an approval by The Catholic University
of Korea, St. Vincent’s Hospital Institutional Review Board
(number: VC24RIS10166).

1. Study population and eligibility

We conducted a retrospective review of patients diagnosed
with CM treated with onabotulinumtoxinA and bilateral
GON block at St. Vincent Hospital from January 2023 to
December 2023. Patients included in the analysis had a
diagnosis of CM, required onabotulinumtoxinA treatment
for recurrence, and had a history of the wear-off phenom-
enon during previous onabotulinumtoxinA treatment. The
inclusion criterion of a history of wear-off during previous
injections suggests that these patients may be particularly
susceptible to experiencing wear-off with the current injec-
tion as well. Another inclusion criterion for this study was
that patients should not have received a recent onabotu-
linumtoxinA injection within the last 6 months to exclude
any remaining effects of the previous injection.

2. Method

Treatment with onabotulinumtoxinA was conducted by
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one experienced professional at strict 12-week intervals,
following the PREEMPT injection paradigm, which ad-
ministers 155 units using a standardized method at each
injection session. Week 1 after onabotulinumtoxinA injec-
tion was defined to include days 1-7 post-injection, week
2 as days 8-14, and so on. The nerve block was performed
8 weeks after the first and second sessions of onabotuli-
numtoxinA injection. Using an ultrasonography-guided
in-plane method, bilateral proximal GON block was per-
formed, between the inferior oblique capitis and splenius
capitis muscles. The injected materials were a combina-
tion of lidocaine and bupivacaine at concentrations of 0.5%
and 0.25%, respectively. A total of 2 mL of the mixed solu-
tion was injected at each site.

3. Follow-up and evaluation

The patients were followed up with 4-week intervals and
instructed to keep a conventional headache diary every
day during the treatment period. The diaries were re-
viewed on every follow-up appointment. Every patient
were injected and evaluated for two sessions.

4. Wear-off phenomenon

Wear-off phenomenon was monitored between the day of
bilateral GON block and the day of next onabotulinumtox-
inA injection. The wear-off event was defined as a reduc-
tion in headache at week 8 (during 1 week before nerve
block) followed by a worsening of headache at week 9-12,
before the next onabobulinumtoxinA injection. This sug-
gests that the initial reduction in headache at week 8 is as-
sociated with the effect of onabotulinumtoxinA injection,
while a subsequent worsening of headache, despite nerve
block treatment, indicates a wear-off phenomenon.

RESULTS

We reviewed 12 patients who received onabotulinumtox-
inA and nerve block for CM at a single center, under the
care of a single neurologist, from January 2023 to Decem-
ber 2023. Demographics of patients are summarized in
Table 1 and baseline characteristics and results are sum-
marized in Table 2.

All the patients were female, with a mean age of 39.7

years (range, 27 to 51 years). Four patients (33.3%) present-
ed with aura alongside CM, and six patients (50.0%) were
diagnosed with medication-overuse headache. The mean
duration of CM was 31.4 months (range, 19 to 56 months).
On average, patients experienced 22.3 headache days per
month (range, 17 to 30 days).

All patients experienced a wear-off phenomenon during
previous onabotulinumtoxinA treatment. Specifically,
10 patients (83.3%) exhibited the wear-off phenomenon
during the previous first injection session, while seven
patients (58.3%) experienced it during the previous sec-
ond injection session. Additionally, five patients (41.7%)
encountered the wear-off phenomenon during both the
previous first and second sessions.

The starting period of the previous wear-off phenom-
enon was also assessed. Out of a total of 17 events, eight
events (47.1%) occurred after 10 weeks from the onabotu-
linumtoxinA injection, and nine events (52.9%) occurred
during 9 and 10 weeks from the onabotulinumtoxinA in-
jection.

The wear-off phenomenon was monitored following an
additional ultrasonography-guided bilateral GON block,
conducted after 8 weeks of the each first and second on-
abotulinumtoxinA injection. The results revealed no oc-
currence (0%) of the wear-off phenomenon among any of
the patients who experienced the previous wear-off.

DISCUSSION

The wear-off phenomenon observed in CM patients un-
dergoing onabotulinumtoxinA treatment presents a signif-
icant challenge in long-term management. In this study,

Table 1. Demographics of patients

Variable Results
Total patients 12 (100)
Age (yr) 39.7 (27-51)
Female sex 12 (100)
Migraine features
Patients with aura 4 (33.3)
Patients with combined MOH 6 (50.0)
Mean curation of CM (mo) 31.4 (19-56)
Mean headache days per month (day) 22.3(17-30)

Values are presented as number (%) or mean (range).
MOH, medication-overuse headache; CM, chronic migraine.
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Table 2. Summary of the patients’ clinical characteristics and results

. Wear-off after

e Headache Previous wear-off event nerve block
Patient no. Age (yr) Sex Aura MOH of CM dr?ﬁntt)r? r Session Period Session
(mo) . - _
(day) in9-10 in11-12

1st 2nd week week 1st 2nd
1 36 F - + 42 30 (0] 0 0 0 X X
2 42 F - + 26 21 0 0 0 0 X X
3 27 F - - 31 18 (0] X 0 X X
4 46 F + - 56 24 0 X 0 X X
5 43 F - + 19 22 0 X 0 X X
6 51 F - + 29 21 0 0] 0 0 X X
7 4 F - + 37 19 X 0 0 X X
8 38 F - 24 25 0 0] 0] 0 X X
9 44 F - 31 24 0 X 0 X X
10 32 F - - 30 17 0 0 0 0 X X
11 46 F - - 19 20 0 X 0 X X
12 30 F + + 33 26 X 0 0 X X

MOH, medication-overuse headache; CM, chronic migraine; F, female; O, occurrence of wear-off; X, no occurrence of wear-off.

we explored the potential of bilateral GON block as a pre-
ventive strategy to alleviate wear-off events. Our findings
suggest that the addition of GON block to the treatment
regimen effectively prevents wear-off phenomenon in pa-
tients with CM.

In our knowledge, there are no detailed previous study
about prevention for wear-off phenomenon, especially
regarding peripheral nerve block. One study showed that
one of the most common therapies used during wear-
off phenomenon is peripheral nerve block. However, it
was not about preventive treatment, but rather about
treatment after the wear-off had occurred. Furthermore,
the specific method of peripheral nerve block including
material, dose, timing and region was not detailed.” The
definition of wear-off phenomenon used for patient en-
rollment in this study was worsening of headache at week
9-12. Therefore, in this study, considering the immediate
effect of the peripheral nerve block, we performed nerve
block exactly 8 weeks after the first and second sessions of
onabotulinumtoxinA injection. It is known that the effect
of a single GON block can last up to a month, far longer
than its anesthetic effect.'”” Moreover, a recent study re-
vealed that monthly GON block was effective in reducing
migraine days in CM."" Therefore, it was expected that a
single GON block in CM would show an immediate and
sustained effect throughout the wear-off phenomenon pe-
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riod of about a month. In addition, although the academic
evidence of GON block in CM has been accumulated to
some extent, the evidence of peripheral nerve block in oth-
er region is still deficient. Therefore our study performed
only GON block excluding other peripheral nerve blocks.
A study by Abbas et al."” demonstrated that bilateral ultra-
sound-guided GON block reduced interictal CGRP level in
CM. Additionally, research by Karaoglan'* showed that the
combination of onabotulinumtoxinA injection and ultra-
sound-guided bilateral proximal GON block was more ef-
fective than onabotulinumtoxinA monotherapy. Therefore,
in this study, ultrasound-guided bilateral proximal GON
block was planned to guarantee maximal effects of periph-
eral nerve block in CM.

First of all, our results demonstrate that ultrasound-guid-
ed bilateral proximal GON block administered at 8 weeks
after the initial onabotulinumtoxinA injection effectively
prevents wear-off events. From previous studies, it has
been reported that the wear-off phenomenon is common

among patients receiving onabotulinumtoxinA.”"’

Despite
several studies conducted to identify risk factors for the
wear-off phenomenon, no definitive factors have been dis-
covered.” Consequently, it is challenging to predict which
patients will require additional strategies to avoid the wear-
off phenomenon. Nonetheless, all the patients in our study

had experienced wear-off on previous onabotulinumtoxi-
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nA treatment, which means they could have been suscep-
tible to wear-off phenomenon. After additional treatment
with GON block, none of the patients experienced wear-off
phenomenon. This highlights the potential of GON block
as a preventive strategy to sustain the therapeutic benefits
of onabotulinumtoxinA over the treatment interval.

The underlying mechanism of the wear-off phenomenon
remains unclear,’ but it is hypothesized to be related to
the diminishing effectiveness of onabotulinumtoxinA over
"!® Mechanisms of action of GON block in CM are
also not fully known. GON blocks, which provide regional

time.

anesthesia, may offer prolonged relief by breaking the pain
cycle involved in central and peripheral sensitization.'’
The effect of GON block has been proposed to be due to a
modulatory effect of GON block through trigeminocervical
complex to the higher pain pathway."” Moreover, a recent
study showed that GON block significantly reduced inter-
ictal CGRP level in CM." Elevated serum CGRP has been
suggested as a biomarker to facilitate a more objective
diagnosis of CM." These findings led to a better under-
standing of GON block’s mode of action in CM. The com-
bination of onabotulinumtoxinA and GON blocks could
therefore provide a synergistic effect, enhancing overall
treatment efficacy.

It is important to note that both onabotulinumtoxinA in-
jections and GON blocks are procedural interventions per-
formed by physicians. Therefore, differences in procedural
skill and technique may influence treatment outcomes. In
this study, we minimized procedure-related errors by per-
forming ultrasound-guided in-plane GON blocks, allowing
more precise injection into the targeted nerve. Further-
more, all GON block and onabolulinumtoxinA procedures
were performed by a single skilled and experienced pro-
fessional physician.

The clinical implications of our study are profound. As
mentioned above, addition of GON blocks can be a viable
strategy to prevent the wear-off phenomenon and main-
tain continuous headache relief in CM patients. This ap-
proach can potentially improve patient adherence to the
treatment and overall quality of life by reducing headache
severity and frequency.

Despite the promising findings of our study, several lim-
itations should be acknowledged. The small number of
patients and sessions, as well as the retrospective nature of
our analysis, may limit the generalizability of our results.

Additionally, the lack of a control group and the absence of
long-term follow-up data preclude definitive conclusions
regarding the sustained efficacy of GON block in prevent-
ing wear-off phenomenon. The placebo effect of the pro-
cedure is known to be particularly large in pain research,
including headaches. In addition, it should be taken into
account that the group that participated in this study were
patients who had previously experienced troublesome
wear-off, so selection bias and placebo effects may be
greater. Also, various trials should be made to determine
how often and when prophylactic nerve blocks with differ-
ent techniques should be performed to prevent the wear-
off phenomenon of onabotulinumtoxinA injection.

In conclusion, our study suggests that bilateral GON
block may serve as an effective preventive strategy for alle-
viating wear-off phenomenon in CM patients undergoing
onabotulinumtoxinA treatment. Further research incorpo-
rating larger patient cohorts and longer follow-up periods
is warranted to validate these findings and optimize the
clinical management of CM.
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