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Does the efficacy of different doses of Botulinum neurotoxin
in chronic migraine change in terms of age and sex?
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ABSTRACT

Aim: The aim of this study was to investigate the effectiveness of Botulinum toxin A (BoNTA)
treatment at different doses according to age and sex.

Methods: In this study, 53 patients diagnosed as chronic migraine (CM) were evaluated. The
patients were divided into four groups. Group 1a (n=13) were elderly patients who received 5
U BoNTA. Group 1b (n=13) were elderly patients who received 2.5 U BoNTA. Group 2a (n=14)
were young patients who received 5 U BoNTA. Group 2b (n=13) were young patients who
received 2.5 U BoNTA. In all patients, the number of headache days and the severity of pain
were compared before and after the treatment.

Results: There was a statistically significant difference between the number of headache
days and the severity of pain in group 1a, group 1b, and group 2a at 3-month post-treatment
(p<0.05). In the comparison between the groups, there was a statistically significant decrease
in pain intensity in group 1b compared to group 2b in which 2.5 U BoNTA was applied (p<0.05).

Conclusion: In the treatment of CM, 5 U BoNTA applications were found to be an effective
treatment method in both young and old population. However, the efficacy of 2.5 U of
BoNTA treatment was seen to be superior in the elderly population compared to the younger
population.

migraine, Botulinum toxin A

Introduction

Headaches constitute an important part of the burden of
neurological diseases. Migraine is one of the most important
causes of disability among these headaches. In community-
based studies, chronic migraine (CM) was found at different
rates. Studies have shown that CM costs are three to four times
higher than the cost of episodic migraine. Poor clinical status of
CM has been cited as the reason for these high costs. Migraine
has an impact both on direct health costs and indirectly on labor
costs as it causes labor loss. Studies have shown that CM also
has negative effects on school and family life (1).

Trigeminovascular system, which is comprising of sensory
neurons arising from the trigeminal ganglion and the upper
cervical dorsal roots, generates the migraine pathophysiology
(2). Neurogenic inflammation is known to be most important
parameter of migraine pain, and substance P, the calcitonin
gene-associated peptide and neurokinin A are accepted to be
vasoactive neuropeptides that released with stimulation of the

trigeminal ganglion. In addition, neurogenic inflammation can
lead to a sensitivity process. There is a continuous activation
of the trigeminovascular system in patients with CM. Increased
vasoactive neuropeptide levels in cerebrospinal fluid have been
found to be associated with this condition (3,4).

When the studies on the preventive treatment of CM are
reviewed, there are important deficiencies regarding the study
design. Because the study designs are heterogeneous, it is
difficult to compare the results of similar studies and it leads
to conflicting results in terms of treatment efficacy (5). CM is
a headache that is difficult to treat. Analgesics, anti-epileptics,
antidepressants, beta blockers, calcium channel blockers,
greater occipital nerve blockade, Botulinum toxin applications
and cognitive behavioral therapy are used in the treatment (6-9).

In recent years, OnabotulinumtoxinA (BoNT-A) injections to
the muscles in the head and neck region have been used in the
treatment of CM (10,11). It has been understood that BoNTA
is effective through different mechanisms. Due to its axonal
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transport feature, it affects anatomically different regions besides
the area where it is injected. In addition, it has been determined
that BoNTA regulates neurotransmitter release and makes
changes in the expression of receptors and cytokines. Some
randomized, placebo-controlled studies have reported that CM
patients respond well to BoNTA injections to the muscles (in the
head and neck region), which are effective in treatment (10,11).

The aim of this study was to define the efficacy of different
BoNTA dosing treatments in terms of age and gender in the
treatment of CM patients.

Methods

All patients underwent the procedure after obtaining written
informed consent. This study was approved by the LIV Hospital
Local Ethics Committee (protocol no: 2019/002-008).

Patients older than 18 years of age who were diagnosed
with CM in accordance with the diagnostic criteria (third edition
of the International Classification of Headache Disorders)
published by the International Headache Association were
included in the study. CM patients with a history of headache
for more than 6 months from onset and having a headache of
15 days or more per month were selected. In order to exclude
secondary causes, the data of patients who underwent whole
blood, routine biochemistry, thyroid function tests, vitamin
B12, folic acid, ferritin levels and brain imaging methods were
analyzed.

Patients that received any kind of preventive treatment
for CM at the last 6 months were excluded from the study.
Patients with a history of neuromuscular junction disease,
those receiving aminoglycoside group antibiotics or curar-like
pharmacological agents affecting neuromuscular functions,
pregnant patients, those with a history of malignancy, those
with cervical and cranial surgery history, those who received
non-pharmacological treatment during BoNTA administration,
those with major psychiatric disease history in the last 3 months
before the study, those taking antipsychotics, antidepressants,
antiepileptic drugs, and those with drug overuse headache were
not included in the study.

Fifty-three patients [39 female, 14 male-26 (49.1%) were in
the geriatric age group and 27 (50.9%) were in the adult age
group] were analyzed retrospectively and were included in
the study according to inclusion and exclusion criteria. Botox
injections were applied by the same specialist (neurologist) to
half of the patients in a single session for a total of 60 units,
5 units to each muscles and the other half of the patients in a
single session for a total of 30 units, 2.5 units to each muscles
(bilaterally to frontal muscles, temporal muscles, occipital
muscles, semispinalis capitis, splenius capitis and trapezius
muscles in the cervical region). The injections were performed
at the myofascial trigger points, the dominant areas of pain in
the pericranial muscles. Pain intensity in the headache diaries of

all patients before and after the third month was recorded using
Visual Analogue Scale (VAS).

Statistical Analysis

In the analysis of descriptive statistical data, meanzstandard
deviation, median, minimum, maximum values were used for
continuous variables, and number and “%” expressions were
used for discrete data. The comparison of categorical data
between the groups was made by the chi-square test. For the
analysis of continuous data, firstly, normality was analyzed
by the Kolmogorov-Smirnov test. Parametric tests were used
for the analysis of the data that fit the normal distribution and
nonparametric tests were used for the data not suitable for the
normal distribution.

Student’s t-test was used for dependent variables in student
dependent groups and Student’s t-test was used for independent
variables in dependent groups. The differences between the
groups were taken as 95%. SPSS 22.0 software was used for
statistical analysis.

Results

Of the 53 CM patients included in the study, 26 (49.1%) were
in the geriatric age group and 27 (50.9%) were in the adult age
group. In the geriatric age group (group 1), half of the patients
received 5 U (group 1a) and the other half received 2.5 U (group
1b) BoNTA treatment. In the adult age group (group 2), 14
patients (group 2a) received 5 U and 13 patients received 2.5 U
(group 2b) BoNTA treatment. The mean age of group 1 patients
was 68.0 (65-73) years, while the mean age of group 2 patients
was 37.0 (24-49) years. When the gender distribution was
examined, a similar distribution was observed in both groups.
73.1% (n=19) of the patients in group 1 were female and 26.9%
of the patients (n=7) in group 1 were male; 74.1% (n=20) of
the patients in group 2 were female and 25.9% of the patients
(n=7) in group 2 were male (p>0.05). There was no statistically
significant difference between the subgroups in terms of age
and sex (p>0.05) (Table 1).

In group 1, the median number of headache days before
the treatment was 19.0 (15-25) days but decreased to 12.5 (5-
17) days after the treatment (p<0.01), and the median values of
VAS for pain severity was 80 (p<0.05) (70-95) and decreased to
60 (30-80) after the treatment (p<0.01). These decreases were
statistically significant in terms of both the number of headache
days and the severity of pain. There was a statistically significant
decrease in the number of headache days and VAS pain severity
after the treatment in group 2 (Table 2).

In group 1 patients, the median value of headache days was
decreased by 8 days [minimum-maximum (-1) and 15 days],
and the median value of VAS pain was decreased by 35 (0-
55) points. When the treatment efficacy rates were compared
to pre-treatment, the mean number of headache days after the
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treatment was 38.5% in group 1 and 41.3% in group 2. The
decrease in VAS pain intensity was 38.1% in group 1 and 37.4%
in group 2. The mean number of headache days receiving 2.5
U treatment was 37.5% in group 1, 20.7% in group 2, while the
decrease in VAS pain severity was 38.5% in group 1 and 3.5%
in group 2.

Before and after the treatment, there was a statistically
significant decrease in the number of headache days in
both group 1 and group 2 patients with both 2.5 U and 5 U
BoNTA treatment (p<0.01). Reduction in VAS pain intensity
was statistically significant in both treatment doses in group 1
patients (p<0.01). The decrease in VAS pain intensity before
and after the treatment was not statistically significant in

53

group 2 patients who received only 2.5 U treatment (p=0.27)
(Table 3).

There was no statistically significant difference in the number
of headache days before and after the treatment in both group 1
and group 2 patients who received BoNTA treatment. There was
no statistically significant difference between the groups in terms
of the number of headache days and the severity of VAS pain
before the treatment in the groups that received 2.5 U treatment.
There was a statistically significant decrease in the number of
headache days and VAS pain score after the treatment in group
1 patients compared to group 2 patients (p=0.01 and p<0.01,
respectively) (Table 4).

Table 1. Comparison of age and sex characteristics of the groups

Groups* Age, year** p? Sex (n, %) p2
Group 1 (n=26) Group 1a (n=13) 68 (65-73) 0.80 F 10 (76.9) 0.74
M 3(23.1)
Group 1b (n=13) 68 (65-72) F 9 (69.2)
M 4 (30.8)
Group 2 (n=27) Group 2a (n=14) 37 (24-79) 0.92 F 10 (71.4) 0.66
M 4 (28.6)
Group 2b (n=13) 35 (24-49) F 10 (76.9)
M 3(23.1)

*Group 1: Patients in the geriatric age
Group 2: Patients in the adult age

Group 1b: Patients in the geriatric age that received 2.5 U BoNTA
Group 2a: Patients in the adult age that received 5 U BoNTA
Group 2b: Patients in the adult age that received 2.5 U BoNTA
*Mean, minimum-maximum.

F: Female, M: Male.

p': Student’s t-test for independent variables, p2: Chi-square test

Group 1a: Patients in the geriatric age that received 5 U Botulinum toxin A (BoNTA)

Table 2. Comparison of the number of headache days and Visual Analogue Scale values before and after the treatment in
groups
Groups Headache days before Headache days after p**
treatment treatment

Group 1 (n=26) Mean + SD* 19.6+3.0 11.94£3.5

Mean 19.0 12.5

Min.-max. 15-25 5-17 <0.01
Group 2 (n=27) Mean 19.9+2.5 13.67+4 .1

Median 20.0 13.0

Min.-max. 16-25 6-21

VAS before treatment VAS after treatment

Group 1 (n=26) Mean + SD 79.617.4 48.6+13.3

Mean 80.0 45.0

Min.-max. 70-95 30-80 <0.01
Group 2 (n=27) Mean 78.916.8 62.2+18.0

Median 80.0 60.0

Min.-max. 70-95 30-90
* Mean + SD: Meantstandard deviation, Min.-max.: Minimum-maximum.
**Student’s t-test for dependent variables.
VAS: Visual Analogue Scale
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Table 3. Comparison of the number of headache days and severity of Visual Analogue Scale pain score by age groups and
treatment doses
Age group Treatment Headache Headache days Difference Decrease ratio p***
group days before after treatment in headache in headache
treatment days days
Group 1* Group 1a Mean + SD** 19.5£3.0 11.7£3.7 7.8+4.8 38.5 <0.01
(n=13) Mean 19.0 12.0 8.0
Min.-max. 15-25 5-17 (-1)-15
Group 1b Mean + SD 19.6£3.1 12.1£3.5 7.5+4 1 B85 <0.01
(n=13) Mean 19.0 13.0 9.0
Min.-max. 15-24 5-17 (-1)-12
Group 2 Group 2a Mean + SD 20.1£2.3 11.8+4.1 8.31£3.8 41.3 <0.01
(n=14) Mean 20.0 11.5 8.5
Min.-max. 16-25 6-21 0-14
Group 2b Mean + SD 19.8+2.8 15.7£3.0 4.1£2.7 20.7 <0.01
(n=13) Mean 20.0 16.0 4.0
Min.-max. 16-24 9-20 0-8
VAS before VAS after VAS VAS decrease
treatment treatment difference ratio
Group 1 Group 1a Mean + SD 79.2+7.0 48.5+12.6 30.8+15.6 38.1 <0.01
(n=13) Mean 75.0 45.0 35.0
Min.-max. 70-90 35-75 0-55
Group 1b Mean + SD 79.948.1 48.8+14.4 31.1+£15.9 38.5 <0.01
(n=13) Mean 80.0 45.0 35.0
Min.-max. 70-95 30-80 0-50
Group 2 Group 2a Mean + SD 78.917.6 49.3+12.7 29.6+12.6 37.4 <0.01
(n=14) Mean 775 50.0 325
Min.-max. 70-95 30-75 0-50
Group 2b Mean £ SD 78.81£6.2 76.1£11.2 2.7+8.6 835 0.27
(n=13) Mean 80.0 80.0 0.0
Min.-max. 70-90 50-90 (-5)-25
*Group 1: Patients in geriatric age group
Group 2: Patients in adult age group
Group 1a: Patients in geriatric age group that received 5 U Botulinum toxin A (BoNTA)
Group 1b: Patients in geriatric age group that received 2.5 U BoNTA
Group 2a: Patients in adult age group that received 5 U BoNTA
Group 2b: Patients in adult age group that received 2.5 U BoNTA
**Mean * SD: Meanzstandard deviation, Min.-max.: Minimum-maximum.
***Student’s t-test.
VAS: Visual Analogue Scale

Discussion

In this study, three-months of follow-up results were
evaluated retrospectively. In this study, the application fields
are standard and the results of BONTA application at 2.5 U and
5 U doses were examined. In the elderly population, BoONTA
was administered in 2.5 U and 5 U doses in a single session
in CM patients. These two doses were found to be effective in
reducing the number of headache days and the severity of pain
in migraine after the treatment compared to the pre-treatment. In
the young population, BONTA was administered in2.5 Uand 5 U
doses in a single session in CM patients. Five doses were found

to be effective in decreasing the frequency of attacks and the
severity of pain in migraine after the treatment compared to the
pre-treatment. When the elderly and young population groups
were compared, 5 of the results of BoNTA application were
found to be similar in both groups. However, 2.5 U of BoNTA
application results were found to be more effective in reducing
the frequency and severity of attacks in migraine in the elderly
population.

BoNTA treatment is a promising treatment for CM. BoNTA is
one of the most commonly used methods in CM. The efficacy of
BoNTA for migraine and primary headache treatment was found
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Table 4. Comparison of group 1 and group 2 patients receiving Botulinum toxin A treatment according to treatment doses

Groups Mean SD** p***
Receiving Headache days before treatment Group 1* 19.54 3.017
SU Group 2 20.07 2.336 0.61
treatment Headache days after treatment Group 1 11.69 3.683
Group 2 11.79 4.061 0.95
VAS before treatment Group 1 79.23 7.026 0.92
Group 2 78.93 7.641
VAS after treatment Group 1 48.46 12.647 0.87
Group 2 49.29 12.688
Receiving Headache days before treatment Group 1 19.62 3.150 0.84
25U Group 2 19.85 2.853
treatment Headache days after treatment Group 1 12.08 3.546 0.01
Group 2 15.69 3.172
VAS before treatment Group 1 79.92 8.067 0.70
Group 2 78.85 6.176
VAS after treatment Group 1 48.85 14.456 <0.01
Group 2 76.15 11.209

* Group 1: Patients with geriatric age
Group 2: Patients with adult age
**SD: Standard deviation.
***Student’s t-test.

VAS: Visual Analogue Scale

to be different in recent studies. The application techniques and
criteria for determining the areas of use are not clear. In recent
studies, the importance of BoNTA treatment in many painful
conditions such as migraine and primary headache has been
emphasized and treatment strategies for head and neck region
have been tried to be developed. In a study by Silberstein, 25
U and 75 U BoNTA were used as a preventive treatment for
123 migraine patients aged 18-65 years. Both 25 U and 75 U
BoNTA were found to be effective in treatment. Side effects
were more common in patients receiving 75 U BoNTA. BoNTA
is an exocytotic inhibitor. Although the mechanism is not fully
known, it has been reported to inhibit pain pathways through the
sensory system (12).

In clinical trials of PREEMPT (10), BoNTA was found to be
effective and reliable in reducing the frequency of headache in
the treatment of CM prophylaxis. Analysis of the data collected
from the PREEMPT 1 and 2 clinical studies also showed a
positive effect on headache severity. In these studies, 155 U of
BoNTAs were applied to 31 points in the head and neck region.
In some patients, BONTA was applied to 39 anatomical sites
according to the pain follow-up strategy. Unlike our study, BONTA
applications were performed with certain cycles. Patients were
not evaluated according to age factor. In addition, high doses of
BoNTA were administered.

In the multicenter open-label COMPEL study (11), a total of
155 U of BoNTAs were applied to 31 fixed points, similar to the

PREEMPT study. 9 sessions were performed every 12 weeks
and 108 weeks treatment period data were examined. The aim
of this study was to evaluate the long-term efficacy and safety
of BoNTA in adults with CM. As a result of the study, it was
found that the frequency of headache decreased significantly.
After each session, the side effects were evaluated, and it was
found that the side effects decreased with increasing number of
sessions. In this study, the elderly population was not examined
separately. In addition, the efficacy of lower dose BoNTA
administration was evaluated so we used different doses and
injection sides (not as the same as PREEMPT study) according
to our clinic experience.

The present study has some limitations; we evaluated
patients retrospectively, which may lead to the possibility of
selection bias. The study population was small in four groups,
and the follow-up period of the patients in this study was 3
months, and this was a relatively short period.

Conclusion

As aresult of our study, 5 U of BONTA applications to standard
muscles in the treatment of CM were found to be an effective
treatment method in both young and old population. At the end
of the study, it was found that treatment efficacy of BONTA was
superior (to the standard muscles) to 2.5 U of application at
the younger population. The efficacy of lower doses of BoNTA
treatment in CM was found to be effective in elderly population.
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In addition, no serious side effects were observed during the
injections, which would lead to the termination of the study. This
demonstrates the safety and tolerability of BONTA applications
in the preventive treatment of CM.

The efficacy of pericranial muscle BoNTA injections for the
treatment of CM was found to be different in many studies.
These differences may be due to the presence of different
types of headache associated with CM may result from factors
such as BoNTA dose, pharmacological combination, study
design, method of administration, and number of applications.
Prospective, randomized, double-blind, placebo-controlled,
long-term studies with different doses of BoNTA, by using
different head and neck muscles and recurrent injections are
needed to fully demonstrate the effectiveness and potency of
BoNTA applications in the treatment of CM.
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