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Abstract

Background Face-to-face procedures have been postponed during COVID-19 pandemic. We aim to evaluate the impact of
onabotulinumtoxinA follow-up delay in migraine during COVID-19 pandemic.

Methods Subjective worsening, intensity of migraine attacks, and frequency of headache and migraine were retrospectively
compared between patients with unmodified and interrupted onabotulinumtoxinA follow-up in Headache Units.

Results We included 67 patients with chronic migraine or high-frequency episodic migraine under onabotulinumtoxinA treat-
ment, 65 (97.0%) female, 44.5 + 12.1 years old. Treatment administration was voluntarily delayed in 14 (20.9%) patients and
nine (13.4%) were unable to continue follow-up. Patients with uninterrupted follow-up during lockdown presented 7.6 and 8.1
less monthly days with headache (adjusted p = 0.017) and migraine attacks (adjusted p = 0.009) compared to patients whose
follow-up was interrupted, respectively.

Conclusion Involuntary delay of onabotulinumtoxinA follow-up in patients with migraine due to COVID-19 pandemic was
associated with a higher frequency of headache and migraine attacks. Safe administration of onabotulinumtoxinA during

lockdown should be promoted.
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Introduction

COVID-19 pandemic has led to a change in headache clinical
practice. There has been a marked reduction in the number of
in-person visits as well as in-person treatments [1] in order to
reduce widespread infections [2, 3]. Consequently,
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telemedicine visits have increased during the pandemic [4].
Moreover, it has been reported that patients with migraine
under treatment with monoclonal antibodies have decided to
continue with the treatment despite mobility restrictions [5],
reflecting the burden of disease. However, the number of face-
to-face appointments for in-person treatments such as
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onabotulinumtoxinA have been drastically reduced. To date,
little is known about the impact of onabotulinumtoxinA delay
in the migraine course during the pandemic and lockdown.
The objective of this study was to determine whether missing
in-person appointments for the onabotulinumtoxinA planned
follow-up have resulted in a resurgence of migraine headaches
during the COVID-19 lockdown.

Methods

A retrospective cross-sectional study comparing migraine
course in patients treated with onabotulinumtoxinA before
and during the COVID-19 lockdown was carried out. Four
characteristics were evaluated during the lockdown: subjec-
tive worsening of the migraine, intensity of the migraine at-
tacks, and number of monthly days with headache and mi-
graine. Number of monthly days with headache contained
any type of headache, including migraine, and another vari-
able was considered for the days with migraine.

The study population were patients with migraine under
onabotulinumtoxinA treatment that were followed-up at the
Headache Units of three Spanish academic hospitals. The in-
clusion criteria were diagnosis of migraine according to the
third edition of the International Classification of Headache
Disorders, 3™ edition (ICHD-3) [6] under treatment with
onabotulinumtoxinA, aged over 17 years, and willing to par-
ticipate in the study. Patients were excluded if they suffered
from serious neurological or systemic disease, confirmed or
suspected positive COVID-19 diagnosis, and any headache
disorder different to migraine, infrequent tension-type head-
ache, or medication overuse headache. Patients were invited to
participate in the study after telephone contact or in-person
appointment. After verbal consent was obtained, patients de-
scribed the frequency and intensity of headache episodes by
using a calendar and a headache diary and were asked to
complete an online survey about demographic and clinical
data, including personal migraine triggers and aggravating
factors. The intensity of migraine attacks was measured using
a numerical rating scale (1: lowest intensity; 10: highest inten-
sity) [7]. Moreover, the participants were asked about symp-
toms of post-traumatic stress at the moment that the survey
was answered. The psychological impact specifically associ-
ated with the COVID-19 lockdown was evaluated using the
Impact of Event Scale (IES) [8]. This study was approved by
the Ethics Review Board of Valladolid East health area.

Statistical analysis
Group proportions were obtained for the categorical (nominal
and ordinal) variables. For the quantitative variables (interval

and ratio), mean and standard deviation were calculated. For
the analysis of subjective worsening of migraine, a logistic
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regression model was employed, while the other three charac-
teristics (intensity of migraine attacks and number of monthly
days with migraine and headache) were evaluated with a
Generalized Linear Model (GLM) following a Gaussian dis-
tribution, using as response variable the difference between
the numeric value during the lockdown and the value before
the lockdown. The value selected for the lockdown period was
the value in the last month being confined, and the value for
the previous period was the median value of the 3 months
before the lockdown. The multivariate model, including the
values of the other evaluated variables commented in the last
paragraph before this subsection, was obtained using an auto-
matic stepwise procedure and the lowest Akaike’s
Information Criteria value as stop criterion for the selection
of the final model. The statistical significance threshold was a
p value of 0.05, after the comparison for multiple correction
using a false discovery rate method. We performed no previ-
ous estimation of the sample size. Patients with missed an-
swers related to their onabotulinumtoxinA treatment were
not included in the study. R statistical software version
3.5.2. was employed.

Results

A total of 68 patients under onabotulinumtoxinA treatment
were initially recruited for this study; however, one of these
patients gave no answer about the follow-up during the lock-
down period and was discarded. Among the remaining 67
patients, 65 (97.0%) were women, aged 44.5 + 12.1.

Fourteen (20.9%) patients suffered a voluntary delay in
treatment administration and nine (13.4%) were unable to
make a follow-up during the COVID-19 pandemic. Among
patients who experienced a delay or were unable to receive
onabotulinumtoxinA administration 12/23 (52.2%) experi-
enced subjective worsening, 7/23 (30.4%) increase in the in-
tensity of migraine attacks, and 9/23 (39.1%) increase in both
monthly number of days with migraine and headache attacks.
The main demographic, clinical, and changes in the
onabotulinumtoxinA follow-up and the analyzed variables re-
lated to migraine are summarized in Table 1. Figure 1 shows
the changes of intensity of migraine attacks, and frequency of
headache and migraine during the lockdown, in the three
groups of assessed patients.

No significant differences in the subjective worsening of
migraine and the intensity of migraine attacks were found
between the three groups during the COVID-19 lockdown.

With respect to number of monthly days with headache,
compared to the patients who had no chance to continue their
follow-up during the COVID-19 lockdown, a significant de-
crease between 7 and 9 days per month was observed in the
patients who voluntarily delayed their treatment (G = — 8.7,
corrected p = 0.017) and those who continued with the
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Table 1 Demographic
characteristics of patients under Characteristics Number (%) Mean + SD
onabotulinumtoxinA treatment
Age (years) N/A 445+ 12.1
Sex N/A
Male 2 (3.0)
Female 65 (97.0)
Duration of migraine (years) N/A 233+ 127
Frequency of headache before the lockdown (days/month) N/A 13.5+82
Frequency of migraine before the lockdown (days/month) N/A 10.5+7.3
Follow-up of onabotulinumtoxin-A N/A
Unable to go to in-person administration 9(13.4)
Voluntary delay 14 (20.9)
Normal in-person follow-up 44 (65.7)

N/A not applicable

planned follow-up (3 = — 7.6, corrected p = 0.017). The pre-
vious results are adjusted by the effect of duration of migraine,
the use of medication for anxiety and depression, menstrua-
tion, and IES scores. A significant higher frequency of head-
ache was found in patients with higher duration of migraine (G
= 0.2, corrected p = 0.040). In patients with prescribed med-
ication for depression, higher frequency of headache was
found, although there was no statistical significance after cor-
rection for multiple comparisons (3 = 5.0, uncorrected p =
0.031).

Regarding the migraine frequency, compared to the pa-
tients with involuntary delayed follow-up, a reduction of 8-9
days per month in patients with the planned
onabotulinumtoxinA follow-up (3 = — 8.1, corrected p =
0.009) and with voluntary delay of the treatment administra-
tion (8 = — 8.4, corrected p = 0.011) was also found. The
previous results are adjusted by the effect of sex, diagnosis
of anxiety and depression during lockdown, previous diagno-
sis of anxiety, the use of medication for depression, diverse
reported migraine triggers (menstruation, sleep disturbances,
number of hours working, and work pressure), and changes in
any of the personal aggravating factors of migraine. A lower
number of monthly migraine attacks was related to menstrua-
tion as migraine trigger (3 = — 7.5, corrected p = 0.001) and
changes in aggravating factors (3 = — 5.9, corrected p =
0.011). The significant results are shown in Fig. 2.

Discussion

In the present study we assessed the impact of changes in the
onabotulinumtoxinA administration schedule, as one of the
few treatments that could not be replaced by telemedicine
during the pandemic. Patients experiencing involuntary delay
in onabotulinumtoxinA administration during the pandemic
have suffered a remarkably higher number of monthly days

with headache and migraine attacks. This report supports that
postponing not essential procedures [4], such as
onabotulinumtoxinA injections [9], has a negative impact in
high-frequency episodic and chronic migraine patients.

According to our results, the patients who could continue
with the expected onabotulinumtoxinA follow-up suffered
from headache or migraine attacks between 7.5 and 8.5 days
per month less in comparison with the patients who were
unable to go to the in-person appointment. These results are
supported by a recent study evaluating the effects of
botulinumtoxin delay in patients with other pain conditions
such as dystonia, spasticity, or hemifacial spasm, demonstrat-
ing the burden of neurological diseases during the lockdown
[10]. Moreover, the botulinumtoxin delay in neurological pa-
tients has also been related to self-perceived worsening of
their condition during the COVID-19 lockdown compared to
controls [11]. In the same direction, our results demonstrate
that onabotulinumtoxinA delay has also caused downside ef-
fects on patients with other chronic pain conditions such as
chronic migraine. All together, these results suggest that neu-
rological disease in need of botulinumtoxin in-person treat-
ment administration could dramatically worsen during the
lockdown. This information should be taken into account
when making decisions about limiting access to treatments
during the lockdown. Improving access to botulinumtoxin
treatment for patients under chronic pain or disabling neuro-
logical conditions could avoid preventable worsening of pa-
tients in the case of a lockdown.

Interestingly, a very similar result with respect to the pa-
tients with the normal follow-up was obtained with those pa-
tients who voluntarily delayed their appointment. It is worth
noting that almost two thirds the patients who delayed their
appointment (9/14; 64.3%) reported that they were feeling
good when the appointment was set and, considering the lock-
down situation and their personal well-being at that moment,
they preferred not to go to the Headache Unit.
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Fig. 1 Follow up of onabotulinumtoxinA. a Changes of intensity of
migraine attacks, and b frequency of headache and ¢ migraine during
the lockdown

In addition to the follow-up of the onabotulinumtoxinA,
the need of anti-depressant treatment also influenced the fre-
quency of headache during lockdown. This result supports
that psychiatric comorbidities such as depression influence
onabotulinumtoxinA treatment effect [12, 13].
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Regarding additional factors influencing the migraine fre-
quency in patients with onabotulinumtoxinA, patients who re-
ported menstruation as a migraine trigger were found to present a
lower number of monthly migraine days. Hence, our results may
suggest that women might have managed better the migraine
related to menstruation while staying at home [14].

With respect to changes in aggravating factors, our results
showed that these variations were associated with fewer num-
ber of migraine attacks per month. However, any significant
difference was found neither for the subjective worsening of
migraine nor the intensity of migraine attacks between the
three assessed groups. Depending on the personal situation
of the patients, particularly related to stress, working, and
quality of sleep, frequency of headache could vary differently.
In association with this personal situation, it has been reported
that quality of life has been reduced in patients with chronic
migraine during the COVID-19 lockdown in comparison with
healthy family members (controls) [15]. Despite aggravating
factors such as stress, exposure to work, and poor quality of
sleep, the onabotulinumtoxinA treatment presented a positive
effect in the patients with the planned follow-up compared to
those with involuntary delay.

In addition to the aggravating factors, it must be considered
that the onabotulinumtoxinA delay may have caused adverse
effects such as anger or despair, related to anxiety, stress, and
depression. It has been reported that patients experimenting a
delay in botulinumtoxin administration during the lockdown
found that their rights were not respected and found irritating
that decision makers did not find their pain conditions severe
enough to trigger treatment [10]. Patients with migraine are
over 2.5 times more likely to suffer from depression compared
to healthy controls, and depression has been stated as a pre-
dictor of migraine chronification and has been associated with
medication overuse and being refractory to migraine treat-
ments [16]. According to our findings, the patients with a
prescribed treatment for depression presented approximately
five additional monthly days during the lockdown compared
to those with no treatment, although this results was not sta-
tistically significant after corrections for multiple compari-
sons. Depression is often comorbid with anxiety disorders in
migraine [17]. The control of anxiety has been linked to im-
proved quality of life and effectiveness of migraine treatment
[17]. In relation to depression, stressful events have been re-
ported to increase the incidence and susceptibility of major
depressive disorder and other psychiatric comorbidities [16].
Thus, considering that anxiety, depression, and especially
stress levels have increased throughout the lockdown related
to the COVID-19 pandemic [18], the onabotulinumtoxinA
follow-up would be important not only to reduce frequency
of headache and migraine but also to prevent a worsening of
the clinical course associated with the psychiatric comorbidi-
ty. In relation to the positive effects of an appropriate follow-
up, in patients with migraine receiving monthly erenumab or
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Fig. 2 Comparison of
characteristics (changes during a
lockdown). a Frequency of

headache. b Frequency of

migraine
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galcanezumab it has been reported a statistically significant
decrease of monthly migraine days despite the lockdown [19].

The main limitation of this study was the retrospective
analysis and a possible recall bias considering that the patients
should remember the former state as better or worse, which
could have influenced the subjective worsening analysis and
other results. Another limitation of the study may be related to
the lack of motivation of some patients to answer the survey,
which may have biased the results. Regarding the delay of the
onabotulinumtoxinA administration, we did not measure the
number of days in the delay since the expected planned in-
person visit with no treatment administration, which may have
caused a negative impact in the frequency of headache and
migraine. In relation to the symptomatic treatment, the fre-
quency of its consumption was not collected, which may have
influenced the analysis of patients who discontinued
onabotulinumtoxinA. However, the exclusion of the patients
with medication overuse headache reduced the possible im-
pact of the frequency of symptomatic treatment use.

For an appropriate onabotulinumtoxinA follow-up, all
safety measures should be guaranteed through the administra-
tion of proper medical equipment to protect the patients and
neurologists.

Conclusion

Involuntary delay in onabotulinumtoxinA treatment in pa-
tients with migraine was associated with higher frequency of
migraine attacks and headache. The negative impact of
onabotulinumtoxinA delay in these patients might suggest
that face-to-face treatment administration following safety
recommendations could be a good option for management
of chronic or high-frequency episodic migraine during
lockdown.

Clinical implications

The follow-up of onabotulinumtoxinA during COVID-19
lockdown was interrupted in approximately a third of patients
with migraine, with a negative effect in those patients with
involuntary delay (approximately 40% of the patients with
interrupted follow-up in our sample).

Patients with involuntarily interrupted follow-up presented
7-9 more monthly days with headache and migraine attacks
compared to patients with voluntary delay and uninterrupted
follow-up during COVID-19 lockdown.
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In-person onabotulinumtoxinA administration should be
provided following safety recommendations in patients with
chronic or high-frequency episodic migraine.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s10072-021-05180-8.
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