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Efficiency of Different Preparations of Botulinum Toxin Type A, Xeomin
and Dysport, in the Management of Spastic Upper Limb After Stroke
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The present study quantifies the effect of the two botulinum toxin type A products, Xeomin and Dysport,
with approval from the National Agency for Medicines and Medical Devices of Romania (ANMDMR), for the
treatment of the spastic upper limb following a stroke. The results obtained in the present study show a good
efficiency of using both products in the spasticity of the upper limb, and a maintenance of the results
obtained for both products for a minimum period of 3 months. Also, at higher doses, the results of the study
show better improvement of spasticity and upper limb function on the evaluation scales, but the local effect
is not maintained for a longer period.
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Post-stroke spasticity is a common condition which
accounts for long-term disabilities. It represents a highly
complex phenomenon that is difficult to understand and
evaluate in clinical practice. Currently, there is no universal
consensus on the definition of spasticity. The definition of
spasticity is rather an evolving process, as is our
understanding of the pathophysiological mechanisms and
clinical interpretations of this condition [1].

The condition may occur secondary to a stroke, but it is
just one of the many consequences of the central motor
neuron syndrome. Traditionally, it is clinically easy to identify
and the most frequent definition given by the American
Academy of Neurology is the one described by Lance in
1980: Spasticity is a motor disorder characterized by a speed
dependent increase in stretch reflexes (muscle tone), with
exaggerated tendon reflexes resulting from a
hyperexcitability of the stretch reflexes as a component of
the central motor neuron syndrome [2].

Detailed clinical evaluation is vital to identify patient-
centered spasticity issues and other factors that contribute
to its impact, such as muscle retraction, weakness, and
dexterity loss. While some authors consider that spasticity
has a significant contribution to limiting activity, others have
found that muscle weakness is a more important factor in
limiting the performance of active tasks in the upper limb
[3-6].

Rehabilitation goals for spastic upper limb management
include restoring active function, if there is any return of
motor function, or, if not possible, improving passive
function to facilitate limb care [7,8].

There are a variety of treatments available to control
spasticity. Nonpharmacological treatments, including
physical therapies, occupational therapies and
complementary and alternative medicine are effective
adjuvants to oral medicines and interventional therapies.

While each of the therapies mentioned above have
proven to be effective in treating spasticity, the treatment
itself comes with its own adverse effects. In general, oral
agents are more affordable in the short term and easier to

*email: cristina.popescu@drd.umfcd.ro, Phone: +40724051346                                    #These authors have equal contribution to this paper.
            drdumitrascu@yahoo.com; Phone: +40722223223

use, but have undesirable systemic effects, which may
outweigh the potential benefits they can provide [9,10].

Toxinum botulinum type A is currently the most widely
used treatment for focal spasticity [11-13], as in many
neurological movement disorders including tremor, tics and
myoclonus [14-18]. Toxinum botulinum is the strongest
neurotoxin with a lethal effect at an estimated dose of
approximately 0.09 - 0.15 µg for intravenous or
intramuscular administration, 0.70 to 0.90 µg for the inhaled
substance, and 70 µg for oral administration [19].

The first reports on the possible therapeutic use of
toxinum botulinum date back to 1817 when German poet
and medical officer Christian Andreas Justinus Kerner
extracted the toxin from infected sausages and showed in
animal studies that it could cause skeletal muscle paralysis
and loss of parasympathetic function [20]. In 1944, Edward
Schantz cultivated Clostridium botulinum, isolated the toxin
and developed the bulk purification scheme for toxinum
botulinum. In 1949, Arnold Burgen discovered that toxinum
botulinum blocks neuromuscular transmission by inhibiting
acetylcholine release [21].

It is now well established that toxinum botulinum is a
protein neurotoxin produced by an anaerobic bacterium,
Clostridium botulinum [22-24]. It acts primarily by inhibiting
the release of acetylcholine from the presynaptic terminal,
thereby blocking peripheral cholinergic transmission at the
neuromuscular junction [13,24].

Currently there are 4 different commercially available
preparations, containing toxinum botulinum in many
western countries  (table 1).

Toxinum botulinum is taken up by the neuromuscular
junction within 12 hours and the installation of the effect
appears gradually for 4 to 7 days. It blocks synaptic
neuromuscular transmission, causing local muscle
relaxation. This results in a biomechanical change in the
function of the muscles allowing their extension. In
addition, local weakness in spastic muscles facilitates
exercises to strengthen antagonistic muscles, and thus
making possible the restoration of agonist-antagonist
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balance in the affected limb. The maximum local toxin
effect is reached in about 4 to 6 weeks and lasts
approximately 12-16 weeks, which can be extended when
accompanied by an appropriate rehabilitation program
[26,27].

In 1989, onabotulinumtoxin A or Botox was the first Food
and Drug Administration (FDA) approved toxinum
botulinum type A product for the treatment of strabismus,
blepharospasm and 7 nerve disorders, including hemifacial
spasm. However, in Romania, the only products containing
botulinum toxin type A, approved by the National Medicines
Agency (ANM) for spasticity of the upper limb in adults, are
Xeomin and Dysport.

Experimental part
The observational study took place in the Rehabilitation

Department of Elias Emergency University Hospital
between October 2017 - January 2018. The study was
approved by the Ethics Committee of Elias University
Emergency Hospital (no. 11292/08.08.2017), taking into
consideration the Good Practice Guideline. The patients
involved in the study gave their consent to the use of the
results for research purposes.

Sixty (60) patients were included in the study, each of
them presenting upper limb post-stroke spasticity, up to 1
year after the stroke. The patients were divided based on
the product of toxinum botulinum type A injected in the
spastic upper limb - Xeomin or Dysport. All patients received
a total dose of 2 viols of toxinum botulinum type A, a 30
patients group receiving Xeomin and the other 30 patients
group receiving Dysport. The target muscles were the upper
limb flexors of the elbow, wrist and fingers. The local
injections were performed under ultrasound guidance.

The parameters assessed were: Modified Ashworth
Scale (MAS) and Activities of Daily Living Scale (ADL). MAS
is the most used tool for measuring spasticity on a scale
with levels from 0 to 4, where 0 shows the absence of
spasticity and 4 shows the maximum intensity, while the
upper limb is fixed in flexion/extension. ADL Scale is
composed of 11 items which include presumed personal
care activities: bath and shower, dressing, food supply,

eating, bladder and gut function management, maintaining
the helping device, functional mobility, toilet hygiene,
hygiene and personal care, rest and sleep, sexual activity.

As for the tests applied we need to mention that the
data was of scale type and we used Mann-Whitney U
test to compare the differences between the two
independent groups [28].

Research protocol
All patients were first evaluated at T0 (the initial time),

when the toxinum botulinum type A ultrasound guided
injections were delivered after an evaluation of the patients
for the target muscles. Hand function and local spasticity
were evaluated using the MAS and the ADL Scale. Further
evaluations were performed one month (T1) and three
months (T2) after the injections, to measure the results on
the MAS and ADL scale. In addition to comparing the results
of injections with Dysport and Xeomin on the evaluation
scales of the 2 groups, we aim to also evaluate if whether
there is any difference in maintaining the local antispastic
effect in time (T0 versus T3), between the products of
botulinum toxin type A.

Results and discussions
Although toxinum botulinum has been clinically used

for almost decades, there are still many unanswered
questions. For example, what is the optimal starting dose?
In the present study we want to compare the effect on
spasticity and upper limb function of two products
containing botulinum toxin: Xeomin (purified neurotoxin)
and Dysport (botulinum toxin with accessory proteins).

The first generations of botulinum toxin preparations
(Botox, Dysport) contain NAPs (neurotoxin-associated
proteins), the second generation of botulinum toxin
preparations (Xeomin) contain purified neurotoxin.
Regarding the conversion ratio between the preparations
the manufacturing, companies have not yet reached a
consensus (fig.  1).

The results of the elemental analysis are presented in
the following figures 2-8 and tables 2 -5, followed by a
comprehensive discussion.

Table 1
THE COMPOSITION OF THE DIFFERENT COMMERCIAL TYPES

OF TOXINUM BOTULINUM [25]

Fig. 1 Botulinum toxin preparations (BOTOX,
DYSPORT, XEOMIN)
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Modified Aschworth Scale (MAS)
T0 measurement helps us to validate patients

homogeneity. Afterwards, we will compare the values with
the spasticity score on MAS at T2 (3 months after the first
injection).

The group of patients that received Dysport had a better
improvement in spasticity score than the other group: 1.63
versus 1.92 (Xeomin group) on the MAS. In terms of
percentage changes, the difference is not relevant -  an
average decrease of 36 percentage points in Xeomin group
vs. a 43 percentage points decrease in the Dysport group,
without statistical significance.

Fig. 2 Patients distribution: age and gender

Fig. 3 Distribution of the MAS average at T0 and the standard error
depending on the preparation administered Xeomin / Dysport

Fig. 4 Distribution of the MAS average at T1 and the standard error
depending on the preparation administered Xeomin / Dysport

Table 2
STATISTICAL COMPARISON OF MAS AT T1 BASED ON PREPARATION ADMINISTERED XEOMIN / DYSPORT

Fig. 5 Distribution of the MAS average at T2 and the standard error
depending on the preparation administered Xeomin / Dysport

At T2 significant differences are observed between the
two groups of patients, 3 months after T0 (the first
injection). The group who received Xeomin had an average
MAS score of 1.98, while the group who received Dysport
had an average MAS score of 1.6. The difference regarding
the median is even more visible.

Activityes of Daily Living(ADL)
We notice we have higher averages in the Dysport group,

but the difference is not statistically relevant.(p - 0.078)
Despite the fact that the ADL score had a minimal

improvement after 1 month (T0), we registered a significant
improvement at T2 (3 months). This can be explained by
the fact that after 1 month of treatment, toxinum botulinum
was effective to reduce the passive range of motion in the
affected limb and, subsequentally, the patients were able
to have a better intensity exercise and improve hand
function with results seen at T3 (3 months), with high
statistical relevance (p - 0.031).

Similar to the results obtained in the present study, in an
2015 published article, A. Santamato reviewed the
efficiency of higher doses of toxinum botulinum type A
and concluded that higher doses had superior efficiency in
reducing lower or upper limb spasticity after a stroke [29].

It has also been shown that toxinum botulinum type
A injections administered after a stroke can produce
good improvements in arm function [30]. Furthermore,
according to a study published in 2011 by K.H. Eisele et al.
[31], neurotoxin-associated proteins (NAPs) demonstrated
the following characteristics: can dissociate in solution
after reconstitution, have no protective effect against
neurotoxin degradation, have no stabilizing effect for the
active substance, do not inhibit the diffusion of neurotoxin
into tissue after reconstitution, do not influence the effect
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Table 5
STATISTICAL COMPARISON OF ADL AT T2 BASED ON  PREPARATION ADMINISTERED XEOMIN / DYSPORT

of neurotoxin, can determine the development of antibodies
that decrease the therapeutic effect (2-5%); also, in the
same study it was highlighted that antibodies to Xeomin
have not yet been described.

Xeomin and Dysport commercial preparations come in
different concentrations. Whereas 1 vial of Dysport
contains 500 IU, Xeomin contains 100 IU. The conversion
rate between the 2 preparations according to the article
published by Eisele et al. in Toxicon 2011 [31] is 4:1. Thus,
the group of 30 patients injected with 2 vials of Dysport
received a total dose of 1000 IU of botulinum toxin at the
level of the spastic upper limb, whilst those injected with 2
vials of Xeomin (200 IU) benefited by equating the 2
products according to 4:1 conversion rate of 800 IU of
Dysport, therefor a smaller amount of botulinum toxin. In
conclusion, the better results obtained on the evaluation
scales, by a more important decrease of spasticity at 1
month at time T1 and at T3, were expected - as well as a
better improvement of hand function on the ADL scale.

Table 3
STATISTICAL COMPARISON OF MAS AT T2 BASED ON  PREPARATION ADMINISTERED XEOMIN / DYSPOR

Fig. 6 Distribution of the ADL average at T0 and the standard error
depending on the preparation administered Xeomin / Dysport

Fig. 7 Distribution of the ADL average at T1 and the standard error
depending on the preparation administered Xeomin / Dysport Fig. 8 Distribution of the ADL average at T2 and the standard error

depending on the preparation administered Xeomin / Dysport

Table 4
STATISTICAL COMPARISON OF ADL AT T1 BASED ON  PREPARATION ADMINISTERED XEOMIN / DYSPORT

The most interesting thing is the duration of the effect.
The present study shows that a higher dose of botulinum
toxin, although showing a greater improvement in reducing
spasticity and improving hand function, does not translate
with a longer period of maintenance of the local antispastic

effect. Both groups of patients preserved the results
obtained at a one month after the local injections (T1) at
the evaluations carried out at 3 months (T3).
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The same analogy applies to different botulinum
toxinum preparations, Xeomin (purified neurotoxin) and
Dysport (neurotoxin with associated protein complex).

During the course of the study, the adverse effects
reported by the patients were very rare and minor, largely
related to pain at the injection site. Considering that literature
data does not show a well-defined role of botulinum toxin
preparations with associated protein complexes and also
taking into account the development of antibodies in 2-5%
cases, we believe that further larger studies will be needed,
with a more detailed statistical quantification of the adverse
effects caused by botulinum toxin administration and
titration of botulinum toxin antibodies.

Conclusions
Both preparations of botulinum toxin type A Xeomin and

Dysport, used in the present study, confirmed their good
efficiency in treating post-stroke spasticity.

A very interesting conclusion is that the period of
maintenance of the antispastic effect in the affected limb
after stroke was not influenced by the different preparations
of botulinum toxin, purified neurotoxin vs. neurotoxin with
associated protein complex, nor the different doses used.

The safety of administering the two commercial
botulinum toxin type A preparations was certified by the
small number of minor adverse effects reported, all related
to pain at the injection site. The study did not record any
systemic adverse effects.
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