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ABSTRACT

Background: The SARS-CoV-2 infection has spread worldwide rapidly since its identification at the
end of 2019. Globally, until April 2021, there have been more than 150 million confirmed cases of Co-
vid-19, including over 3 million deaths. Therefore, a race was promptly started to produce an effective
vaccine against the new virus. Botulinum toxin injection remains the leading non-surgical cosmetic
procedure worldwide, with a high rate of efficacy and patient satisfaction.

Aims: This study aims to analyze the association between the SARS-CoV-2 vaccine and the immediate
botulinum toxin response.

Materials and Methods: This was an observational, retrospective, and multicenter study. Data were
collected between April and June 2021, and a medical record review of 71 patients from 27 to 76 years
old treated with botulinum toxin injection.

Results and Conclusion: There were no meaningful changes in the immediate outcome of patients
vaccinated for Covid-19 and botulinum toxin. However, it is vital to underline that follow-up and
further studies are needed to define whether the Covid-19 vaccine can alter the duration of effect and
efficiency of the botulinum toxin.
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RESUMO

Introdugdo: A infeccao por SARS-Col-2 se espalhou rapidamente pelo mundo desde sua identificagao no final de
2019. Globalmente, até abril de 2021, houve mais de 150 milhdes de casos confirmados de Covid-19, incluindo
mais de 3 milhoes de mortes. Portanto, uma corrida _foi prontamente iniciada para produzir uma vacina eficaz contra
o0 novo virus. A injecao de toxina botulinica continua sendo o principal procedimento cosmético ndo ciriirgico em todo
o mundo, com alto indice de eficicia e satisfagio do paciente.

Objetivos: Este estudo tem como objetivo analisar a associagio entre a vacina SARS-Col~2 e a resposta imediata
a toxina botulinica.

Materiais e Métodos: Estudo observacional, retrospectivo e multicéntrico. Os dados foram coletados entre abril e
Jjunho de 2021, e revisdo de prontuarios de 71 pacientes de 27 a 76 anos que foram tratados com injegdo de toxina
botulinica.

Resultados e Conclusdo: Nao houve mudangas significativas no desfecho imediato dos pacientes vacinados para
Covid-19 e toxina botulinica, mas é de suma importdncia ressaltar que sdo necessarios acompanhamento e mais
estudos para definir se a vacina Covid-19 é capaz de alterar a duracdo do efeito e a eficiéncia da toxina botulinica.
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INTRODUCTION

The SARS-CoV-2 infection has spread worldwide ra-
pidly since its identification at the end of 2019.! Globally, until
April 2021, there have been more than 150 million confirmed
cases of Covid-19, including over three million deaths.?

According to the Plastic Surgery Statistics, over 7.6
million botulinum toxin type A injections were performed
in 2019, only in the U.S.A, including onabotulinumtoxinA
(Botox Cosmetic, Allergan, Inc., Irvine, CA), abobotulinumto-
xinA (Dysport,Valeant Pharmaceuticals International, Montreal,
Canada), and incobotulinumtoxinA (Xeomin, Merz Pharma-
ceuticals, Frankfurt, Germany). This number raised continually
year after year: from 2018 to 2019, it increased by 4%, while in
the past two decades (2000-2019), when the procedure became
popular, it increased by 878%, according to the same statistical
source.”

Botulinum neurotoxin (BoNT) is a neurotoxic protein
produced by the bacterium Clostridium botulinum, used in me-
dical practice.* The United States Food and Drug Administration
(FDA) approved the OnabotulinumtoxinA (Botox®) and botu-
linum toxin type A (BoNT-A) for temporary improvement of
glabellar lines and other noninvasive facial procedures in 2002.
The botulinum toxin injection remains the leading non-surgical
cosmetic procedure worldwide, with a high rate of efficacy and
patient satisfaction.’

In this pandemic scenario, a race started promptly to
produce an effective vaccine against the new virus. A candidate
vaccine against SARS-CoV-2 might act against infection, disea-
se, or transmission. A vaccine capable of reducing these elements
could contribute to disease control and prevent further morbi-
dity and mortality.” The first vaccine was approved in December
2020, and currently, there are many valid vaccine options in the
world. While we were developing this research, ANVISA (Na-
tional Health Surveillance Agency) approved three vaccines for
emergency use in Brazil: CoronaVac (Sinovac), Vaxzevria (As-
traZeneca), BNT162b2 (Pfizer-BioNTech). Also, more options
like the mRNA-1273 vaccine (Moderna) and JNJ-78436735
(Johnson & Johnson — Janssen) were available abroad.?

The Covid-19 pandemic may have changed patients’
motivations and priorities for aesthetic procedures. The major
ones were to do something positive, refresh their look, and gain
confidence. Patients also referred to frustration, anxiety, stress,
and disappointment when they couldn’t perform aesthetic treat-
ments due to the pandemic.’

As aesthetic physician experts, the authors have been
asking themselves in their daily practice whether the SARS-
-Cov-2 vaccine can alter the botulinum toxin response. Con-
sidering that botulinum toxin is one of the foremost aesthetic
procedures performed worldwide, and the Covid-19 vaccine
should be offered to all individuals within the next years, this
study aims to analyze the association between the SARS-CoV-2
vaccine and the immediate botulinum toxin response.

MATERIALS AND METHODS

We performed an observational, retrospective, and multi-
center study for consecutive patients who underwent botulinum
toxin (Botox®, Allergan; Dysport®, Galderma; Xeomin®, Merz)
injection for aesthetic purposes after having received at least the
first dose of SARS-Cov-2 vaccine from April to June 2021 at
Bravo Clinic in Rio de Janeiro and Talarico Dermatologic Cli-
nic in S3o Paulo, Brazil. The study procedure followed the prin-
ciples of the 1996 Declaration of Helsinki and obtained infor-
med consent from each participant. We performed this research
following regional laws and good clinical practice for studies on
human subjects. The authors reviewed subjects’ basic informa-
tion, photographs, image analysis results, and subjective asses-
sments. A simple statistical analysis of the data was performed.

RESULTS

The sample investigated in this study consisted of n =
71 individuals: 9 men and 62 women. The mean age of the total
sample was 48.6 years [range: 26 — 85] (Figure 1).

Fifty-three patients received two doses, while 16 patients
received just one dose. Forty-five participants received Corona-
Vac (Sinovac), 21 Vaxzevria (AstraZeneca), 4 Comirnaty (Pfizer),
and 1 patient received mRINA-1273 (Moderna). Patients recei-
ved the first dose of vaccines, on average, 1.94 months befo-
re the botulinum toxin injection — ranging between 8 months
to 24 hours earlier. The mean interval of the second dose was
0.88 months prior, with a maximum limit of 3 months before
and 1 month later. Twenty-eight patients (39.43%) were trea-
ted with onabotulinumtoxinA (Botox Cosmetic, Allergan, Inc.,
Irvine, CA), 36 (50.7%) with abobotulinumtoxinA (Dysport,
Valeant Pharmaceuticals International, Montreal, Canada), and

@ Women 62 (87,3%)
Men 9 (12,7%)

Total number
of the patients

@ Two doses 55 (69,6%)
© One dose 16 (31,4%)

@ coronavac 45 (63.3%)
Vaxzviia 21 (29.5%)
@ Comimaty 4 (5,6%)
m-RNA 1273 1 (1.6%)

/1

(100%)

@ Botox 28 (39,43%)
@ Dysport 36 (50,7%)
® Xeomin 7 (9,85%)

@ satistactory immediate response

1 (1,4%)

Mean age: 48,6 years
[range: 26 - 85]

Figure 1: Tables and graphics demonstrating the results of this study
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7 (9.85%) with incobotulinumtoxinA (Xeomin, Merz Pharma-
ceuticals, Frankfurt, Germany). The same physician that injec-
ted the BoNT-A clinically assessed all the patients enrolled in
this study within 14 to 26 days after the procedure. The results
were classified as mild, moderate, or satisfactory according to the
improvement of dynamic wrinkles in the treatment area. Nei-
ther the physicians nor the patients observed significant inferior
outcomes in the immediate result of botulinum toxin injection
after being vaccinated against SARS-Cov-2 compared to their
previous experiences, classifying their results as satisfactory. Only
one of our patients had a moderate outcome, thus demanding a
higher dose of botulinum toxin to obtain a satisfactory respon-
se, which represented 1.4% of studied individuals. Based on the
small sample size, the authors reinforce that further studies are
necessary to corroborate these findings.

DISCUSSION

Botulinum toxin injection is a well-established non-inva-
sive aesthetic procedure with a muscle relaxation function that
works by partially blocking nerve impulses for any muscles that
have been injected and reducing excessive contractions of these
muscles.'

The potent zinc proteinase neurotoxin binds to extracel-
lular receptors on cholinergic nerve terminals, cleaving one of
the three (SNARE) soluble N-ethylmaleimide-sensitive factor
attachment receptor proteins. This action causes reversible inhi-
bition of acetylcholine release by presynaptic vesicles intracellu-
larly, leading to a transient restraint of neurotransmitter release at
the neuromuscular junction. SNARE proteins also play an iden-
tified role in neurons, recognized to release glutamate, and subs-
tance R. Their actions release bradykinin, prostaglandins, hista-
mine, and serotonin, which are proinflammatory mediators."!

As proteins synthesized by living organisms (Clostridial
bacteria), botulinum toxins are biological products as opposed to
conventional synthetic drugs.'

The SARS-CoV-2 virus may lead to a severe inflamma-
tory response via elevation of cytokine levels including IL-6,
IL-10, and TNF-0..2. In addition to direct viral damage, exces-
sive inflammation and increased pro-inflammatory cytokine
levels including IL-6, IL-8, TNF-a, and IL-1f3 are associated
with disease severity and outcome in Covid-19."

The Covid-19 Vaccine AstraZeneca is a monovalent
vaccine composed of a single recombinant, replication-defi-
cient chimpanzee adenovirus (ChAdOx1) vector encoding the
S glycoprotein of SARS-CoV-2.The SARS-CoV-2 S immuno-
gen in the vaccine is expressed in the trimeric prefusion confor-
mation. The coding sequence has not been modified to stabilize
the expressed S-protein in the pre-fusion conformation. Follo-
wing administration, the S glycoprotein of SARS-CoV-2 is ex-
pressed locally and stimulates neutralizing antibody and cellular
immune responses, which may contribute to protection from
Covid-19."

CoronaVac is an inactivated vaccine candidate against
Covid-19. SARS-CoV-2 (CNO2 strain) was propagated in

African green monkey kidney cells (WHO Vero 10-87 cells) to
prepare the vaccine. At the end of the incubation period, the
virus was harvested, inactivated with B-propiolactone, concen-
trated, purified, and finally adsorbed onto aluminum hydroxide.
The aluminum hydroxide complex was then diluted in sodium
chloride, phosphate-buffered saline, and water before being ste-
rilized and filtered for injection."

Pfizer-BioNTech Covid-19 (BNT162b2) vaccine, a lipid
nanoparticle-formulated, nucleoside-modified mRINA vaccine,
encodes the SARS-CoV-2 spike glycoprotein prefusion, the vi-
rus that causes coronavirus disease 2019 (Covid-19).Vaccination
with the Pfizer-BioNTech Covid-19 vaccine consists of two
doses (30 pg, 0.3 mL each) administered intramuscularly, three
weeks apart.'®

Moderna Covid-19 (mRINA-1273) vaccine (Moderna-
TX, Inc; Cambridge, Massachusetts), a lipid nanoparticle-encap-
sulated, nucleoside-modified mRNA vaccine, encodes the sta-
bilized SARS-CoV-2 spike glycoprotein prefusion. Vaccination
with the Moderna Covid-19 vaccine consists of two doses (100
peg, 0.5 mL each) administered intramuscularly, one month (four
weeks) apart.!”

We performed a PubMed search to investigate if there
are any reports about changes in the effect of botulinum toxin
after vaccination, using the words “botulinum toxin & vaccine”,
“botulinum toxin & vaccination”, and “onabotulinum toxin &
vaccine”. One relevant article was found, comparing the protein
structure of botulinum and tetanus toxins.

The tetanus toxin and BoNTs A and B show 50% amino
acid similarity,"®" and anti-tetanus toxin antibodies have been
shown to bind to BoNTs A and B in vitro.?*?' It has been theo-
rized that prior Immunogenicity of botulinum toxins immu-
nization against tetanus may prime a patient’s immune system
to BoNT.?' A preclinical study conducted in mice showed that
prior active immunity against tetanus toxins did not enhance
the host antibody response against injected BoNT.?! However,
no clinical studies have been performed to examine whether
this holds for humans.? As little is known about Covid-19, the
relationship between the SARS-Cov-2 vaccine and a possible
modification of the immediate response to botulinum toxin has
been questioned.

Since the number of patients secking BTX treatment
keeps growing as the vaccination happens throughout the world
and the majority of the population gets vaccinated, it is essential
to reassure the safety and efficacy of the aesthetic use of botuli-
num toxin.

Our study observed no meaningful changes in the im-
mediate outcome of the patients who underwent botulinum to-
xin injection after being vaccinated against SARS-Cov-2 with
the CoronaVac and Astrazeneca vaccines. As just one of our pa-
tients demanded a higher dose of botulinum toxin to obtain the
satisfactory previous result, representing only 1,4% of studied
patients, our sample is small and further studies will be necessary
to elucidate if it is relevant.
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The two main limitations of this study are the number of
patients and their follow-up; however, this is an initial phase that
could set the basis for future complete studies.

To the best of our knowledge, this is the first study analy-
zing the botulinum toxin immediate response in patients un-
dergoing SArs-Cov-2 vaccination. This study is unprecedented
and relevant because it aims to bring information about patients
vaccinated for SARS-Cov-2 and treated with botulinum toxin
in a moment when little is known about this disease. The injec-
tors, who are experienced dermatologists, clinically evaluated all
our patients.
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