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T he scientific study of botulinum 
toxin dates back to the 1800s, but it 
was not until the second half of the 
last century that human testing of 
therapeutic neuromodulators began 

and FDA-approved formulations came to 
market. Jürgen Frevert, PhD, led Botulinum 
Toxin Research at Merz Pharmaceuticals 
GmbH in Potsdam, Germany, starting in 
2003. Dr. Frevert began studying botulinum 
toxins in 1983 and over the next 20 years 
worked for well-known manufacturers of 
therapeutic and aesthetic botulinum tox-
ins. Among his research accomplishments, 
he purified and characterized all botulinum 
toxin serotypes (type A–type G) and devel-
oped assays and vaccines. During his early 
foray into the world of botulinum toxins, 
Dr. Frevert made an observation that 
puzzled him.

“I was surprised when I learned that 
the botulinum toxin products marketed 
at that time contained proteins that are 
unnecessary for treatment—some refer 
to these proteins as  complexing pro-
teins. These bacterial proteins are com-
pletely unnecessary for effect,” Dr. Frevert 
says. “Since these proteins are unneces-
sary, why inject them into patients? 
Patients do not need these proteins.”

Dr. Frevert also wondered if the pro-
teins could have unintended effects. 
“Based on my experience in the devel-
opment of vaccines, I suspected that 
these proteins may have an effect on the 
immune system,” he says. “Therefore, 
I suggested developing a product free 
from these unnecessary proteins.”

It turns out the proteins are a defense 
mechanism of sorts for the Clostridia 

bacteria that produce the botulinum 
neurotoxin, and they play a critical role 
in the process of inducing botulism in 
humans who consume contaminated 
foods. The neurotoxin relies on the 
complexing proteins to survive the harsh 
conditions of the digestive tract. “The 
Clostridia essentially need the com-
plexing proteins to cause botulism. In 
contrast, the complexing proteins play 
no role in the therapy when the neuro-
modulator is injected into the muscle to 
be treated,” Dr. Frevert explains. 

As a bacterial protein, botulinum 
neurotoxin is an antigen, identified as a 
foreign protein to the immune system, 
Dr. Frevert points out. “But the immune 
system only forms antibodies against a 
foreign protein when it is activated by a 
danger signal, which is usually contributed 
by bacterial or viral components that act 
as adjuvant. Dendritic cells bind substanc-
es derived from bacteria or viruses and 
become thereby activated. This is the first 
and essential step in the activation of the 
immune system to produce antibodies.”  

The neuromodulator itself does not 
bind to these cells, is not able to activate, 
and is therefore considered a weak anti-
gen. However, the unnecessary proteins 
may contribute to the danger signal and 
act as an adjuvant, Dr. Frevert explains. 
“The activated cells then take up foreign 
material, including the neuromodulator, 
which results after further steps in the 
formation of antibodies against the neu-
romodulator. The unnecessary proteins 
are not necessary for the therapeutic 
effect, but they may play a part in the 
activation of the immune system.”

Given that antibodies can neutralize the 
activity of the neuromodulator, patients 
who develop them may become second-
ary non-responders. Dr. Frevert notes, 
“Antibody–induced treatment failure or a 
diminished response to botulinumtoxinA 
is reported in the treatment of neurologi-
cal diseases with onabotulinumtoxinA or 
abobotulinumtoxinA, and a growing num-
ber of publications describe treatment 
failure in aesthetics, as well.”1,2

One publication that analyzed titer levels 
in 560 patients found that 14 percent of 
patients who received a neuromodulator 
that contained unnecessary proteins devel-
oped secondary non-response or dimin-
ished response with continued exposure.3 

Ultimately, patients who develop 
immunogenicity to neurotoxins could 
require “a vacation” from therapy so titer 
levels can reduce to a point that they are 
able to have therapeutic response again. 

With all of this in mind, Dr. Frevert set 
out to formulate a botulinum neuromod-
ulator formulation with no unnecessary 
proteins. The result is incobotulinum-
toxinA, now marketed by Merz Aesthetics 
in the US as Xeomin. Dr. Frevert’s hunch 
appears to have been proven right. None 
of the more than 1,400 patients became 
secondary non-responders in all of 
Xeomin’s clinical studies across all indica-
tions. “No other botulinum toxin on the 
market can say that,” Dr. Frevert says. Plus, 
“Xeomin can be stored at room tempera-
ture, in contrast to other products, which 
must be kept refrigerated.” 

Dr. Frevert came to the conclusion 
that if these additional proteins are 
unnecessary, have no impact on efficacy, 
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do not stabilize the neuromodulator, 
and have no role in mechanism of action, 
then they should be eliminated from the 
product. “My goal was to develop a neu-
romodulator product that is optimal for 
the patient,” Dr. Frevert says. 

“The patient should be treated only 

with the active ingredient that is needed 
to carry out the therapeutic effect, which 
would mean the pure neuromodulator 
without any contamination by other pro-
teins. As patients are making informed 
decisions about what they put in their 
bodies, they should know they have 

options and ask their providers about the 
purity of the product prescribed.” n
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CLINICAL CONNECTION  
WITH SHEILA BARBARINO, MD

Why did you star t offering Xeomin? Why do 
you selec t it over other options?
I’ve used Xeomin since it came to market. I 
trusted the reputation Merz has for quality 
products, and I wanted to try a neuromodula-

tor that was an alternative to what was then available. 
I like Xeomin for a few key reasons. Other products have had 

patients develop decreased effect after multiple treatments. In 
clinical studies, Xeomin was consistently effective after multiple 
treatments/uses. I like that it is a uniquely purified protein.

As an oculoplastic surgeon, as an ophthalmologist, I treat 
blepharospasm. I see resistance often. People argue that in 
cosmetics you don’t use amounts high enough to create resis-
tance. But that’s not true.1 Resistance is related not only to 
dosing but also to duration of use. I’ve seen resistance in cos-
metic patients. Now that we’re coming up to almost 20 years 
of cosmetic neuromodulator usage, we’re seeing a lot more 
resistance in cosmetic patients, because they have used it for 
so many years.

What benefits does Xeomin offer to your practice? For patients?
For my patients in their twenties and thirties receiving a pre-

ventative neuromodulator, I feel like it’s my duty as a doctor to 
start with Xeomin, because the longer you use a neuromodula-
tor, evidence suggests, there is a greater chance of developing 
resistance.1 I think it’s important, especially for those younger 
millennials, to start off with Xeomin; when they’re 60 years old, 
it may be more likely that I can still treat them with a neuro-
modulator versus them being resistant at that point. Plus, we 
also have to keep in mind that these younger patients could 

one day develop medical conditions that require therapeutic 
neuromodulator treatment, and we don’t want to increase the 
risk of developing resistance from cosmetic use.

Because of the competitive pricing of Xeomin, I can pass 
savings onto my patients, and many of them then spend 
money in my practice on other things.

I also feel that I can achieve a natural looking, non-frozen 
appearance with Xeomin. That matters to patients, especially 
those new to neuromodulators. They’re often afraid of look-
ing too frozen. That said, if someone wants a more frozen 
appearance, I can achieve that with Xeomin, too. 

You mentioned the purit y of Xeomin. Is that something 
that resonates with patients?

Patients don’t generally ask about purity, and I don’t think 
that most patients really understand neutralizing antibod-
ies. I think that’s a problem. I also think, unfortunately, some 
injectors don’t really know the ramifications of neutralizing 
antibodies. I think that it’s really important that I’ve been 
positioned to educate our extenders, our nurses, our injectors, 
and our patients about neutralizing antibodies. 

Once they understand the options, many patients find the 
notion of a uniquely purified product appealing.  

Although individual results vary, my patients have been 
extremely happy with Xeomin results, whether they like a 
frozen look or whether they like a natural appearance. They 
like that it’s a uniquely purified product without unnecessary 
proteins. They like that the price is a little bit of a price break 
for them, because then they can come back to have their fill-
ers or their lasers that they want in addition to just having 
the neuromodulator. And on top of that it’s just a great prod-
uct. Patients are really happy. That’s why I inject myself with 
Xeomin. That’s why I inject my family members with Xeomin.
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