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Background: Rosacea is a chronic skin disorder characterized by erythema, flushing, 
telangiectasia, papules and pustules, phymatous changes, and ocular involvement. The aim 
of this study was to examine all published research articles in which botulinum toxin was 
used to treat rosacea and to evaluate the efficacy and safety of this treatment.
Methods: PubMed, Embase, Cochrane Library, and Web of Science database were used to 
identify articles eligible for systematic review on March 26, 2021. Prospective or retro
spective studies which directly used botulinum toxin to treat rosacea were included and 
reviewed.
Results: Nine studies were included in this systematic review. Two were randomized 
controlled trials, graded as Level 2 for the quality of evidence. The total number of 
participants was 130, and the number of participants in each study ranged from 1 to 25. 
The improvement was observed in all studies in signs and symptoms compared with base
line. Adverse events were transitory and self-limited.
Conclusion: Botulinum toxin could have overall satisfying efficacy and safety in the 
treatment of rosacea, though limited by small sample size, imperfect study design, and 
short follow-up visits.
Keywords: botulinum toxin, rosacea, systematic review

Introduction
Rosacea is a chronic skin disorder characterized by erythema, flushing, telangiectasia, 
papules and pustules, phymatous changes, and ocular involvement.1–5 In 2012, 
a standard classification system for rosacea was developed by the National Rosacea 
Society Expert Committee. Four distinct subtypes of rosacea were established: erythe
matotelangiectatic, papulopustular, phymatous, and ocular rosacea.6 In 2017, 
a phenotype-based approach for diagnosis and classification of rosacea was recom
mended, in which persistent centrofacial erythema and phymatous changes were two 
diagnostic features.7,8 Facial rosacea may affect one’s professional, social, and family 
life. Skin care, sun protection, laser and pulsed light, topical or oral medications are 
major interventions for rosacea patients.9–11 However, treatment for severe or refrac
tory rosacea remains challenging for dermatologists.12,13

As an injectable neuromodulator, botulinum toxin, especially type A, is useful to 
improve skin conditions and cosmetic defects.14–19 Several reviews mentioned the use 
of botulinum toxin in rosacea treatment.10,20,21 However, the study design, formula
tions, dilution and dosing, outcome measurement, and efficacy and safety were differ
ent in these studies. The aim of this article is to examine all published research articles 
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in which botulinum toxin was used to treat rosacea, and to 
evaluate the efficacy and safety of this treatment.

Methods
Search Strategy and Study Selection
This study was conducted in accordance with the PRISMA 
guidelines, and the protocol registered online in the 
PROSPERO on March 10, 2021 (ID: 242088; still being 
assessed by the editorial team).22 PubMed, Embase, 
Cochrane Library, and Web of Science database were used 
to identify articles eligible for systematic review on 
March 26, 2021, using the following strategy: (botulinum* 
OR botox) AND (rosacea) for PubMed and Embase, (*botu
linum* OR botox) AND (rosacea) for Cochrane Library and 
Web of Science. Two researchers (H. Zhang and K. Tang) 
conducted an exhaustive search and selection independently 
for qualified papers, and a senior reviewer (Q. Sun) partici
pated in order to reach consensus in case of disagreement. 
The inclusion criterion was prospective or retrospective stu
dies directly using botulinum toxin to treat rosacea, with 
limits to English language articles and human subjects. 
Articles focusing on other topics or many diseases, animal 
experiments, trial registration, protocols, literature reviews, 
conference articles, and patents were all excluded.

Data Extraction and Quality Assessment
The following data were extracted from selected articles: 
author and year of publication, study design, number of parti
cipants and subtype of rosacea, commercial forms, dilution and 
dosing, outcome measurement, findings, side effects, and fol
low-up. For randomized controlled trials (RCTs), the risk of 
bias was assessed using the Cochrane Collaboration’s tool.23 

Non-randomized prospective studies were evaluated using 
the methodological index for non-randomized studies 
(MINORS).24 The methodologic quality and risk of bias of 
case series and case reports were evaluated by JBI Critical 
Appraisal Checklist.25 We attributed 0 points for No, 1 point 
for Unclear, and 2 points for Yes for each item. Total scores 
were calculated and recorded as percent of total. The studies 
were determined to present low, moderate, or high risk of bias 
if the percent of total was ≥80%, 60%–80%, or ≤60%, 
respectively.26 Levels of evidence were graded according to 
Oxford Centre for Evidence-Based Medicine 2011 Levels of 
Evidence (https://www.cebm.net/wp-content/uploads/2014/ 
06/CEBM-Levels-of-Evidence-2.1.pdf). Quality assessment 
was performed by two independent researchers (H. Zhang 
and K. Tang), and disagreements were resolved by discussion.

Meta-analysis could not be performed mainly because 
of the study design and outcome heterogeneity. This study 
did not involve intervention or data collection in animal 
experiments or clinical trials. Thus, approval from an 
ethical committee was not needed.

Results
The result of the literature search was shown in Figure 1. 
Nine studies were included in this systematic review 
(Table 1).13,27–34 These studies were published between 
2012 and 2020. Two studies were RCTs. The total number 
of participants was 130, and the number of participants in 
each study ranged from 1 to 25.

In the nine studies, four focused on erythematotelangiec
tatic rosacea, two focused on erythematotelangiectatic or 
papulopustular rosacea, and three did not mention the sub
type of rosacea. Botulinum toxin A was used in eight studies, 
including 4 OnabotulinumtoxinA, 3 AbobotulinumtoxinA, 1 
IncobotulinumtoxinA, and 1 PrabotulinumtoxinA. One case 
report did not mention the formulation of botulinum toxin.32 

Dilution and dosing varied in different studies, and the 
detailed dilution and dosing were listed in Table 1.

There were different categories of outcome measure
ments, qualitative and quantitative evaluations from doctors 
or patients. Antera 3D camera was used to take standardized 
photographs before and after treatments, and measure 
erythema quantification. Rosacea Clinical Scorecard (RCS) 
assessment and Clinician Erythema Assessment (CEA) score 
were used to determine the severity of rosacea symptoms. 
Corneometer, mexameter, reviscometer, and sebumeter were 
used to provide biophysical measurements. State Self- 
Esteem Scale (SSES) questionnaire, Patients self- 
assessment (PSA) scores, and the dermatology life quality 
index (DLQI) were used to evaluate the feeling of patients.

Overall, the improvement was observed in the nine stu
dies in signs and symptoms of rosacea compared with base
line. In Bloom et al study with 25 participants,28 one 
withdrew, and nine had inconsistent follow-up visits, the 
reason for which was not provided. In Park et al study with 
20 Korean patients,31 three patients reported undesired 
paralysis of facial muscles and stopped participating the 
study, although their symptoms were resolved without any 
special treatment. In Kim et al study with 24 participants,33 

one patient was excluded because of protocol violation, 
intake of muscle relaxant for ankle sprain. Other side effects, 
such as pain, bruising, erythema, purpura, edema, were mild 
and self-limited. The follow-up varied in different studies, 
varying from 8 weeks to 9 months.
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As for the risk of bias, detailed evaluation results were 
shown in Supplementary Table 1–4. Three studies were cate
gorized as low risk, four were moderate, and two were high. 
One RCT was at moderate risk, and the other was at high risk. 
Dayan et al study was judged as moderate because the blinding 
of outcome assessment was not clearly demonstrated.35 Kim 
et al study was judged as high because the research funds and 
drugs were provided by Daewoong Pharmaceutical.33 As for 
the quality of evidence, two randomized controlled trials were 
Level 2, and other studies were Level 4, according to Oxford 
Centre for Evidence-Based Medicine 2011 Levels of 
Evidence.

Discussion
This systematic review of botulinum toxin in treating 
rosacea identified nine relevant articles, including two 

randomized controlled trials. There is variety among 
these studies regarding study design, number of partici
pants, subtype of rosacea, commercial forms, dilution and 
dosing, and outcome measurement. Improvement in signs 
and symptoms of rosacea was observed in all studies 
compared with baseline. Side effects were all transitory 
and self-limited. Because of the variety of studies, it 
remains difficult to interpret these outcomes collectively.

Rosacea is a chronic cutaneous disorder primarily affecting 
the central face, with remissions and exacerbations.6 A variety 
of treatment modalities have been reviewed, including skin 
care and cosmetic treatments, topical therapies, oral therapies, 
laser- and light-based therapies, injection therapies, and com
bination therapies, based on their anti-demodex, anti-inflam
matory, and anti-angiogenesis effects.36–39 However, 
recalcitrant, refractory, and persistent rosacea remains 

Figure 1 Study flow diagram.
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challenging in rosacea treatment.12,40 Botulinum toxin, espe
cially type A, has many off-label uses in aesthetic treatments. 
To date, nine articles described the use of botulinum toxin in 
treating rosacea, in which Dayan et al from the USA, and Park 
et al from Korea contributed two, respectively.

Of all the nine studies, only one did not mention the 
formulation of botulinum toxin. Four different formulations 
were used in the other eight studies. Different studies applied 
different outcome measurements, including qualitative and 
quantitative evaluations from doctors or patients. In the 
beginning, only signs, symptoms, and personal satisfaction 
were described in the case report without using the scale 
method.27 Gradually, previously reported scales, such as 
Rosacea Clinical Scorecard (RCS),30,41 Global Aesthetic 
Improvement Scale (GAIS),33,42 were used to assess the 
severity of rosacea symptoms. Mexameter MX1831, 
dermoscopy,32 and a combination corneometer/mexameter/ 
reviscometer/sebumeter device33 were used to evaluate ther
apeutic responses. State Self-Esteem Scale (SSES)30,43 was 
used to assess subjects’ self-esteem. These ways to measure 
therapeutic outcomes may be referenced in future studies.

In all the nine studies, overall satisfactory therapeutic 
effects were achieved, in the perspective of both dermatolo
gists and patients. Side effects mentioned in these articles 
were mild and self-limited. Of note is that in Bloom et al 
study,28 one withdrew, and nine had inconsistent follow-up 
visits. They did not follow up possibly due to the dissatisfac
tion of treatment effects, or potential concern about adverse 
effects. In Park et al study,31 facial muscle paralysis was 
reported in three patients, and resolved without any special 
treatment. This was possibly due to treatment volume and 
injection depth. The longest follow-up in these studies was 
only 9 months, which might still not enough to evaluate the 
long-term treatment effects and adverse effects.

Study design can determine the quality of clinical study to 
a large extent. Randomized controlled trial is superior to others 
with the least biased results.44 In the nine studies, only two 
studies were randomized controlled trials. A prospective, pilot, 
double-blind, placebo-controlled study30 published in 2017 
and a randomized, double-blind, placebo-controlled, split- 
face pilot study33 published in 2019 both assessed the efficacy 
and safety of botulinum toxin injections in rosacea treatment. 
Although the other seven studies were all Level 4, with low- 
grade clinical evidence, they all showed overall satisfying 
therapeutic effects. However, none of the included articles 
had over 25 subjects, with even smaller intervention or control 
groups. Some were just case reports or case series without 

control group.29,32 The small sample size might also decrease 
the level of evidence in these studies.

Assessment of bias risk might help to interpret the 
validity and reliability of the included studies. 77.8% of 
studies (n=7) were of low to moderate risk of bias, which 
presented the effects of botulinum toxin appropriately in 
treating rosacea. Concerning two potentially high-risk stu
dies, Bharti et al case report did not clearly describe the 
patient’s demographic characteristics, history, and adverse 
events, possibly because this article type (Therapeutic 
Pearl) had an upper word limits.32 In Kim et al study, the 
funds and drugs provided by a pharmaceutical company 
introduced a high risk.33 These risk factors must be con
sidered when a researcher is interpreting study findings, 
which may help to improve study design in the future.

Unfortunately, a meta-analysis could not be conducted, 
because of small sample size, variation in study types and 
outcome measurements, lack of control groups, and lack of 
specific data. Combining outcomes in different types of 
studies or conducting subgroup analysis is not 
recommended.45 Outcomes in two RCTs cannot be com
bined to conduct the quantitative analysis, since they were 
evaluated using different methods, and part of specific data 
needed was not provided. A unified outcome measurement, 
from the perspective of both dermatologists and patients, 
should be established and applied in further studies.

Of all the nine included studies, eight used the intrader
mal injection of botulinum toxin, and only one used a novel 
thermomechano-ablative device followed immediately by 
topical application of botulinum toxin assisted by ultrasound 
impact system.13 Botulinum toxin molecules, unless dis
rupted, have difficulty in penetrating the stratum corneum 
because of its characteristics and high molecular weight.13 

Scientists are trying to provide some conventionally inject
able drugs with the ability of transdermal delivery, in the 
form of gel, cream, ointments, and even ready-to-use pads, 
using nanotechnology and other technologies.46,47 Altering 
drug or vehicle interaction, using trans-epidermal carriers, 
modifying or removing stratum corneum (eg, microneedle, 
laser), and using electric field are all techniques to enhance 
the ability of transdermal delivery.13 The efficacy and safety 
of topical botulinum toxin were verified in treating primary 
axillary hyperhidrosis,48 hyper-functional wrinkles,49 and 
lateral canthal lines50 in several clinical trials. A right-left 
comparison trial about laser-assisted drug delivery of botuli
num toxin on palmar sweat was conducted.51 No statistically 
significant reduction of sweating was observed between the 
two sides, but pain intensity was higher on the side treated 
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with the intradermal injection. The combination of botulinum 
toxin and laser- or light-based therapies received satisfying 
therapeutic effects.52 In 2020, Al-Niaimi et al used pulsed 
dye laser followed by intradermal botulinum toxin to treat 
rosacea-associated erythema and flushing.34 A synergistic 
benefit from the combination therapy was observed: 
erythema index measured by 3D camera was dropped, and 
the erythema and flushing grading scores were reduced. 
Combination therapy in rosacea treatment was also used 
and recommended in other recent studies, which needs 
further evaluation and verification.53,54

Mechanisms by which botulinum toxin improves rosacea 
symptoms should be elucidated.28 In our searching process, 
one article on the mechanism of botulinum toxin injections 
on refractory rosacea was identified.55 In this article, 
researchers found that botulinum toxin could reduce rosacea 
by inhibiting mast cell degranulation, based on mouse 
experiments, real-time quantitative RT-PCR, mast cell degra
nulation assay, and histologic analysis. However, in the nine 
articles, no mechanisms were clearly verified. Some 
researchers only reviewed the possible mechanisms in pre
vious literatures, and identified some key substances, such as 
acetylcholine,27 vasoactive intestinal polypeptide, vascular 
endothelial growth factor, substance P, calcitonin gene- 
related peptide, and transient receptor potential channel 
vanilloid family member 1 receptors.27,31,33

This study has several limitations. First, although four 
databases were searched, some studies meeting the inclu
sion criterion may not be included. Second, the included 
studies had limited sample sizes and heterogeneous 
designs and outcome measurements. Meta-analysis could 
not be performed because of the heterogeneity. This lim
itation makes it hard to attain a generalized conclusion on 
the use of botulinum toxin in treating rosacea. Thus, we 
only systematically reviewed this research area, hoping to 
provide a reference and pave the way for further studies, 
such as RCTs, mechanisms, or combination therapy.

Conclusions
This study updated and systematically reviewed the use of 
botulinum toxin in treating rosacea. The available research 
showed that the botulinum toxin could have overall satis
fying efficacy and safety in the treatment of rosacea, 
though limited by small sample size, imperfect study 
design, and short follow-up visits. This systematic review 
may pave the way for further research, and may be useful 
in decision-making regarding botulinum toxin in treating 
rosacea. Larger, randomized, placebo-controlled studies 

with longer follow-up visits are warranted. The optimal 
dilution and dosing should be determined in further 
research, though they largely depend on the severity of 
symptoms. Therapeutic effects of different formulations 
and on different subtypes of rosacea should be identified, 
and proper outcome measurements should also be intro
duced or applied. Additionally, further research is needed, 
to illuminate molecular mechanisms of botulinum toxin in 
treating rosacea, and to evaluate the efficacy and safety of 
relevant combination therapies including botulinum toxin.
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