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Evidence-based medicine: botulinum toxin A
in migraine and tension-type headache

Abstract The therapeutic effect
of botulinum toxin in headache
was observed coincidentally. The
rationale for this new indication
initially met with a great deal of
scepticism, because the toxin’s
mechanism of action, cholinergic
chemodenervation, does not fit the
pathophysiological concept of mi-
graine and other forms of
headache. Meanwhile a fair number
of studies have been published
which indicate efficacy for botu-
linum toxin and recommend its use

headache and migraine. According
to the evidence-based medicine
criteria, grade I evidence has been
demonstrated. In addition the use
of botulinum toxin for cluster-
headache and secondary headache
is discussed.

Further large scale studies will
be regarded to demonstrate the
long-term efficacy.
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Introduction

For 20 years botulinum toxin A has been used to treat a
variety of disorders characterised by pathologically in-
creased muscle contraction. From the treatment of
painful craniocervical dystonia marked analgesic effects
of botulinum toxin A have long been known [7]. This
prompted research efforts focussing on the use of botu-
linum toxin A in specific pain therapy, particularly in
primary headache syndromes and in myofascial pain
syndromes of the neck, shoulder girdle and back. The
following summary gives an overview of the clinical
studies published so far. The level of evidence of the ef-
ficacy of botulinum toxin A for the different headache
indications is rated using the Scottish Intercollegiate
Guideline Network [18] (SIGN) Guidelines.

Botulinum toxin A in the treatment of migraine

The first evidence for the efficacy of botulinum toxin A
in migraine was reported as a surprising side effect in
patients primarily treated for hyperfunctional facial
lines. Since these early reports several clinically studies
have investigated the efficacy of botulinum toxin A in
migraine - both in open and in controlled designs.
Table1 lists the studies currently available. Since no
guidelines, meta-analyses or systematic reviews have
been published on this topic yet, the highest level of ev-
idence is achieved by randomised and controlled stud-
ies. Using the 1999 SIGN Criteria for rating clinical stud-
ies these studies, reach a level of evidence of I b.

In the year 2000 two randomised and controlled stud-
ies were published which showed the efficacy of botu-
linum toxin A in the treatment of migraine. Brin et al. [2]
and Silberstein et al. [19] both conducted double-blind
and placebo-controlled studies using a standardised in-
jection design of botulinum toxin A. These studies ob-
served a significant reduction in the intensity of the mi-



Tab.1 Botulinum toxin A in the treatment of migraine
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Study Design Outcome SIGN level
Binder et al., 2000 Open (individual injection choice) Positive
N =77/0 (active drug/placebo) * 51% migraine free for an average of 4.1 months 1l
+ 38% reduction for migraine frequency of severity by at least 50 %
Brin et al., 2000 Double-blind, placebo-controlled Positive Ib

(standardised injection)
N =36/12 (active drug/placebo)

+ Reduction in pain intensity
» Reduction in number of migraine attacks and duration of attacks,

but not significant

Mauskop and Basedo, 2000  Open (individual injection choice)
N = 27/0 (active drug/placebo)

Or

Positive (23 out of 27) Il
+ Reduction in frequency of migraine attacks

» Reduction in pain intensity

Silberstein et al., 2000 Double-blind, placebo-controlled
(standardised injection)

N = 82/41 (active drug/placebo)

Positive for a subgroup with lower dose of 25 MU Botox® (n=42, active drug) Ib
+ Reduction in frequency of migraine attacks
+ Reduction in average pain intensity

+ Reduction in number of days with vomiting
+ Reduction in number of days with acute medication

Smuts and Barnard, 2000 Open (individual injection choice) Positive

N = 19/0 (active drug/placebo)

+ 13 out of 19 (68 %) showed positive result (not defined in detail)

graine attacks and Silberstein et al. also found a reduc-
tion in the frequency of the attacks. The required doses
of botulinum toxin A were relatively low, particularly in
the case of the study by Silberstein et al. with 25 MU
Botox®. The non-significant clinical efficacy of 75 MU in
the study by Silberstein et al. is probably explained by a
randomisation error due to the standardised choice of
injection sites.

Open studies with a consequently lower level of evi-
dence (SIGN III) underline the results of the controlled
trials. Mauskop and Basedo [12] using 25 to 100 MU
Botox® in an open study with individual injection
choice documented a reduction in frequency of mi-
graine attacks or a reduction in pain intensity in 23 out
of 27 patients. Using a similar open study design Smuts
and Barnard [20] found positive results in 13 out of 19
patients. Binder et al [1] treated 77 migraine patients in
an open study with individual injection choice. Of the
patients 51 % reported complete response defined as
complete symptom elimination for an average of 4.1
months. A further 38 % reported a partial response de-
fined as a reduction of migraine frequency or severity by
at least 50 %.

In summary, the efficacy of botulinum toxin A in the
prophylactic treatment of migraine has been demon-
strated according to the demands of evidence-based
medicine.

Botulinum toxin A in the treatment of
tension-type headache

The largest number of clinical studies is available for
tension-type headache (Table2). The results however
are contradictory. After the first negative report of Zwart

et al. [22], who in an open study with individual injec-
tion choice did not find an improvement in any of 6 pa-
tients treated with 30 to 40 MU Botox®, all later case re-
ports and open studies presented positive results. Krack
et al. [11] first described a patient with tension-type
headache who became pain free after injection of 160
MU Dysport® (SIGN IV). Relja [14] treated 10 patients
with 15 to 35 MU Botox® using individual injection
sites. She found a significant reduction in headache du-
ration, pain intensity and pain sensitivity (SIGN III). In
a further 24 patients treated using the same design Relja
[15] found a lasting effect in long-term use over 15
months (SIGN III). An important point to note is the fact
that the repeat injections had a step-like therapeutic ef-
fect: the consecutive therapeutic effect of each injection
built on the effect previously achieved. In an open study
but using a standardised injection design (200 MU Dys-
port®) Schulte-Mattler et al. [17] significantly reduced
the product of pain duration and pain intensity in a
group of 8 patients (SIGN III). Smuts and Barnard [20]
showed positive results in 30 out of 50 patients treated
with 100 MU Botox® in an open and individual fashion
(SIGN IIII).

However, when double-blind and placebo-controlled
studies were performed it was not possible to detect any
significant efficacy of botulinum toxin A. Gobel et al. [8]
treated 10 patients each with either 80 MU Botox® or
placebo, Rollnik et al. [16] treated 11 patients with 200
MU Dysport® and 10 patients with placebo. In both
cases no reduction was found either in pain intensity,
pain-free days or in use of analgesics.

These controlled studies chose a standardised design
with defined injection sites. For standardisation reasons
there was no individual selection of trigger points. Tak-
ing account of this point Porta [13] conducted a ran-
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Tab.2 Botulinum toxin A in the treatment of tension-type headache

Study Design Outcome SIGN level
Gobel etal., 1999 Double-blind, placebo-controlled Negative

(standardised injection) + No reduction in pain intensity

N = 10/10 (active drug/placebo) + Noincrease in pain-free days

+ No reduction in use of analgesics

Krack et al., 1995 Open (individual injection choice) Positive v

N = 1/0 (active drug/placebo) * Free from pain
Porta M., 2000 Double-blind, methylprednisolone-  Positive Ib

controlled (individual injection
choice)

Relja, 1997 Open (individual injection choice)
N = 10/0 (active drug/placebo)
Relja, 2000 Open (individual injection choice)

N = 24/0 (active drug/placebo)
Rollnik et al., 2000 Double-blind, placebo-controlled
(standardised injection)
N = 11/10 (active drug/placebo)

Schulte-Mattleretal., 1999 Open (standardised injection)

N = 8/0 (active drug/placebo)
Smuts and Barnard, 2000 Open (individual injection choice)
N = 55/0 (active drug/placebo)
Open (individual injection choice)
N = 6/0 (active drug/placebo)

Zwart et al., 1994

+ Significant decrease in the median pain score at day 60 post injection

of botulinum toxin A compared to methylprednisolone

Gradual decrease in median pain severity scores at 30 days and 60 days

post treatment with botulinum toxin A

« Beneficial effects of botulinum toxin A continued to improve 60 days
after injection, whereas the effects of steroid therapy at this time point
began to decline

Positive

* Reduction in headache duration

+ Reduction in pain intensity

+ Reduction in pain sensitivity

Positive

+ Increase in number of pain-free days

+ Reduction in pain intensity

Negative

+ No reduction in pain intensity

+ No reduction in headache frequency

+ No reduction in headache duration

+ No reduction in use of analgesics

+ No reduction in pain sensitivity

Positive

+ Reduction in product of pain duration and pain intensity

+ Reduction in number of headache days, but not significant

Positive

+ 30 out of 50 (55 %) showed positive result (not defined in detail)

Negative

+ No reduction in pain intensity

+ No reduction in pain sensitivity

domised comparative trial of botulinum toxin A and
methylprednisolone in the treatment of tension-type
headache injected into individual tenderpoints in cra-
nial muscles. A significant decrease in the median pain
score at day 60 post injection of botulinum toxin A was
found compared to methylprednisolone. All patients
treated with botulinum toxin A experienced a gradual
decrease in median pain severity scores at 30 days and
60 days post treatment. The beneficial effects of botu-
linum toxin A continued to improve 60 days after injec-
tion, whereas the effects of steroid therapy at this time
point began to decline (SIGN Ib).

Thus an important finding of experience to date with
botulinum toxin A in therapy of tension-type headache
is that the injection should be performed at the site of
the pain or the trigger points, and not on a standardised
basis. Just as the injection is made specifically into the
affected muscle in the treatment of dystonia cases, this
must also be done in the treatment of pain. It is essential
that this crucial point be observed in future controlled
studies and in open use. If one considers the range of

doses of botulinum toxin A used, which in the positive
studies ranged from 15 to 100 MU Botox® or 160 to 200
MU Dysport®, the total dose injected would appear to be
of secondary importance.

It would also appear to be important that a particu-
larly good efficacy seems to result in cases where both
migraine and tension-type headache exist [10, 21]
(Table 3). Most studies dealt with either one syndrome
or the other. Klapper et al. treated patients with chronic
daily headache in a double-blind, placebo-controlled
trial using 25.5 to 72.5 MU Botox®. In a subgroup with 2
injection regions (n=19, active drug) they found a re-
duction in headache duration and in frequency of mod-
erate and severe headaches. Wheeler achieved the same
results in a group of 4 patients treated open with 20 to
120 MU Botox®.



Botulinum toxin A in the treatment of cluster
headache

For cluster headache there are only individual case re-
ports (Table4), thus it is not yet possible to make any
pronouncement about the efficacy of botulinum toxin A.
An improvement was nevertheless also found here in
some cases that were hitherto therapy resistant. In all
documented case reports so far botulinum toxin A was
used in an open design with individual injection choice.
Ginies et al. [6] were the first to present positive results.
In 3 out of 5 patients they managed to end the current
cluster period.In the case report of Freund and Schwartz
[5] the cluster period ended in 2 out of 2 patients,
whereas Smuts and Barnard [20] found positive results
in 2 out of 4 patients. Larger and controlled studies are
necessary to permit a better assessment of the thera-
peutic effect.

Tab.3 Botulinum toxin A in the treatment of migraine plus tension-type headache
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Botulinum toxin A in the treatment of headache
attributed to disorders of the neck

In the case of headache attributed to disorders of the
neck all open studies or case reports published so far
demonstrated the efficacy of botulinum toxin A
(Table 5). The first case report was presented by Hobson
et al. [9]. 50 MU Botox® lead to a 50% reduction in
headache frequency in one patient (SIGN IV). Freund
and Schwartz [4] found a reduction in pain intensity and
an increase in neck mobility in a group of 8 patients
treated (SIGN III). Smuts and Barnard [20] treated one
patient successfully (SIGN IV).

In a double-blind, placebo-controlled study Freund
and Schwartz [3] managed to underpin the positive re-
sults of these open studies. After injection of 100 MU
Botox® in 14 patients there was both a reduction in pain
intensity and an increase in neck mobility compared to
the placebo group with 12 patients (SIGN Ib).

Study Design Outcome SIGN level
Klapper et al., 2000 Double-blind, placebo-controlled Positive for a subgroup with 2 injection regions (n=19, active drug) Ib
(standardised injection) » Reduction in headache duration
N = 38/18 (active drug/placebo) + Reduction in frequency of moderate and severe headaches
Wheeler, 1998 Open (individual injection choice) Positive v
N = 4/0 (active drug/placebo) + Increase in number of pain-free days
+ Reduction in pain intensity
Tab.4 Botulinum toxin A in the treatment of cluster headache
Study Design Outcome SIGN level
Freund and Schwartz, 2000  Open (individual injection choice) Positive IV
N = 2/0 (active drug/placebo) + In2out of 2 patients end of current cluster period
Ginies et al., 1996 Open (individual injection choice) Positive I\
N =5/0 (active drug/placebo) + In3outof 5 patients end of current cluster period
Smuts and Barnard, 2000 Open (individual injection choice) Positive IV
N = 4/0 (active drug/placebo) * 2out of 4 patients showed positive result (not defined in detail)
Tab.5 Botulinum toxin A in the treatment of headache attributed to disorders of the neck
Study Design Outcome SIGN level
Freund and Schwartz, 1999  Open N = 8/0 (active drug/placebo)  Positive 1]
+ Reduction in pain intensity
* Increase in neck mobility
Freund and Schwartz, 2000  Double-blind, placebo-controlled Positive Ib
(individual injection choice) + Reduction in pain intensity
N = 14/12 (active drug/placebo) + Increase in neck mobility
Hobson et al., 1997 Open (individual injection choice) Positive v
N = 1/0 (active drug/placebo) * 50 % reduction in headache frequency
Smuts and Barnard, 2000 Open (individual injection choice) Positive IV

N = 1/0 (active drug/placebo)

- Positive result (not defined in detail)
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Special features

Botulinum toxin A represents a completely new option
for patients with chronic pain syndromes, especially mi-
graine and tension-type headache. Although studies
have been conducted only for a relatively short time, the
level of evidence for the efficacy of botulinum toxin A in
the treatment of headache disorders is already high. Use
of this active substance does not result in any side effects
on the CNS. Owing to undesirable side effects of the
medication used, headache patients in particular fre-
quently suffer considerably from fatigue, giddiness, re-
duced concentration, increased appetite and weight,
hair loss and changes in libido. These side effects are un-

known with botulinum toxin A. No cases of damage to
organs have been reported to date. Neither have allergic
complications been observed to date. Thus the tolerabil-
ity and safety of this therapeutic measure are very high.
Its long-term action lasting several months obviates the
need to remember to take medication several times a
day. Numerous clinical studies are currently investigat-
ing in detail the new applications of botulinum toxin A
in the field of specific pain therapy. The data and find-
ings already available open up new approaches to the
treatment and analysis of the pathomechanisms of these
widespread chronic pain syndromes.

Muskeln - Wenn Dystonien Kopf-
schmerz bereiten. Miinch Med Wschr
139:30-31

1-year follow-up. Cephalalgia 20:336
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