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ABSTRACT

Introduction: The persistent erythema and
flushing seen in some cases of rosacea do not
respond effectively to, or may easily relapse
after, oral medication or light-based therapies
(laser or intense pulsed light). Intradermal
botulinum toxin A (BTX-A) injection can be
used to treat intractable erythema and flushing,
but studies with large samples and long-term
observation have not been conducted to deter-
mine its effectiveness and safety. The aim of this
study is thus to investigate the effective
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duration and safety of intradermal BTX-A
injection for intractable erythema and flushing.
Methods: Sixteen patients with rosacea with
erythema telangiectasia were injected with BTX-
A at 1-cm intervals between each point. Clini-
cian Erythema Assessment (CEA) scores were
obtained at baseline and 1 month after injec-
tion. Flushing assessment and survey using the
Dermatological Quality of Life Index (DLQI)
questionnaire were conducted at baseline and at
1, 3, and 6 months after injection.

Results: At 1 month after injection, CEA scores
revealed significant improvements in erythema
and flushing; the results of the questionnaire on
flushing and DLQI indicated that the improve-
ment of flushing usually lasted for 3-6 months,
but the effect decreased significantly at
6 months, and individual patients needed
another treatment.

Conclusions: BTX-A significantly improves the
symptoms and quality of life of patients with
refractory rosacea with few adverse effects.
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Key Summary Points

Oral medication or light-based therapies
for persistent erythema and flushing in
rosacea may be ineffective in some cases.

Studies with large samples and long-term
observations have not been conducted to
determine the effectiveness and safety of
intradermal botulinum toxin-A injection
for intractable erythema and flushing.

This study aims to investigate the effective
duration and safety of intradermal BTX-A
injection for intractable erythema and
flushing.

The improvement after intradermal BTX-A
injection for intractable erythema and
flushing usually lasts for 3-6 months, but
the effect decreases significantly at

6 months.

BTX-A significantly improves the
symptoms and quality of life of patients
with refractory rosacea with few adverse
effects.

INTRODUCTION

Rosacea is a chronic recurrent inflammatory
disease that often affects the middle of the face
and mainly involves facial blood vessels and
nerves. The global prevalence rate of rosacea is
5.5%, which is increasing annually [1]. Rosacea
is characterized by paroxysmal flushing, persis-
tent erythema or papules, pustules, and telang-
iectasia in the face. A few patients experience
phymatous and eye changes, which may be
accompanied by skin sensitive symptoms such
as burning, tingling, tension, and dry skin.
Rosacea is induced by multiple factors, domi-
nated by abnormal natural immunity and neu-
rovascular regulation with unknown etiology
and complex pathogenesis. According to its
different clinical manifestations, rosacea can be
divided into four types, namely

erythrotelangiectatic, papulopustular, phyma-
tous, and ocular rosacea [2]. Moreover, the life
and work of such patients are often greatly
affected by lingering disease that is difficult to
heal [3]. Persistent facial erythema and flushing
are common complaints and the most troubling
symptoms of the disease. Therefore, safe and
effective treatment methods should be devel-
oped to deal with this condition.

Erythema telangiectasia rosacea (ETR) is
prone to skin sensitive symptoms such as dry-
ness, burning, or tingling in the middle of the
face and high reactivity of blood vessels
(paroxysmal flushing and erythema) caused by
the relatively thin cuticle of the cheek, the
reduced distribution of sebaceous glands, and
the abundant distribution of blood vessels in
the dermis. These patients have impaired skin
barrier function and sensitive skin at the same
time, and they cannot tolerate treatment by
pulsed dye laser and intense pulsed light [4, 5].
Considering that the symptoms of paroxysmal
flushing can easily occur repeatedly, conven-
tional methods for treatment of rosacea-related
erythema and flushing include systematic
drugs, topical drugs, and physical therapy.
Although many methods are available, they are
not effective in all patients. Indeed, some
patients do not experience alleviation of their
symptoms after using these methods [6]. This
condition belongs to the category of refractory
rosacea. Therefore, many dermatologists have
attempted to develop new treatments to
improve or treat this kind of paroxysmal flush-
ing and persistent erythema in rosacea.

BTX-A injection is an effective method for
the treatment of ETR [7, 8]. A clinical trial that
included 25 ETR patients revealed that ery-
thema was significantly improved at 1, 2, and
3 months after 15-45 U BTX-A injection [9].In a
prospective study [10], an open randomized
controlled trial of 24 patients with facial flush-
ing showed that the symptoms were improved
within 2-3 weeks after BTX-A injection, and
satisfaction remained high after 2 months.
However, these two studies lacked long-term
follow-up and cannot provide an understanding
of the effective duration of BTX-A treatment.
Twenty cases of ETR were treated with pulsed
dye laser combined with BTX-A intradermal
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injection for three times [11]. The symptoms of
erythema, telangiectasia, flushing, pruritus, and
burning sensation were improved. The patients
were followed up at 3 and 9 months after
treatment. The condition of erythema
improved continuously. A few patients experi-
enced recurrence of flushing symptoms, but the
severity was lower than before treatment. In
another study [12], esthetic therapy combined
with BTX-A was used to treat intractable te-
langiectasia and papular pustular rosacea, hav-
ing a significant effect, but the patients required
repeated treatment after 4-5 months. The
application of these two methods is limited by
their high cost and short curative time. A ret-
rospective study [13] treated 16 ETR patients
with BTX-A twice at an interval of 1 month. The
erythema score was high at 1month after
treatment but showed slight recurrence at 3 and
6 months, albeit better than at baseline before
treatment, while the patients’ self-evaluation
satisfaction was high.

BTX-A is a safe and effective drug that can
reduce the severity of rosacea symptoms and
improve patient satisfaction. However, previous
studies employed BTX-A combined with pho-
totherapy or shorter observation times and thus
cannot provide an understanding of the effec-
tive duration of BTX-A alone. The aim of the
current work is thus to carry out a clinical ret-
rospective study to reveal the time window of
BTX-A, thereby providing a safe and effective
ETR treatment scheme for clinical doctors.

PATIENTS AND METHODS

Ethics

All subjects provided written informed consent
to participate in the study, which was per-
formed in accordance with the Helsinki Decla-
ration of 1964 and its later amendments.
Photographs are published with patient con-
sent. The study was approved by the Ethics
Committee of The First Affiliated Hospital of
Xi’an Jiaotong University (no.KYLLSL-2022-
227).

Patients

Sixteen female ETR patients aged 30 + 13 years
were enrolled from the dermatology clinic of
the First Affiliated Hospital of Xi’an Jiaotong
University from January 2020 to March 2021.
The inclusion criteria were as follows: (1)
patients diagnosed by two experienced derma-
tologists separately according to the criteria for
the clinical classification of rosacea [14] and
meeting the diagnostic criteria for patients with
ETR or ETR with a small amount of papules and
pustules; (2) before treatment, the patients were
treated according to the guidelines for 2—-
3 months, and the symptoms of erythema and
flushing were not relieved; (3) patients partici-
pated voluntarily in the trial and signed
informed consent; and (4) patients were willing
to receive BTX treatment and agreed to com-
plete follow-up.

The exclusion criteria were as follows: (1)
pregnant or lactating women, and those
preparing for pregnancy during treatment; (2)
never received drugs or physical therapy rec-
ommended by the guidelines; (3) received facial
cosmetic surgery or BTX-A treatment within
6 months before the treatment; (4) other infec-
tious or neoplastic diseases of the face; and (5)
allergic to any component of BTX-A.

Flushing assessment and life quality assess-
ment were carried out through a questionnaire
survey for patients with ETR before treatment
and then at 1, 3, and 6 months after treatment.
The questionnaires were completed in the hos-
pital before and at 1 month after the injection,
then questionnaires were sent to the patients
through WeChat at 3 and 6 months. Whether
they were completed in the hospital or through
WecChat, all patients completed the question-
naires independently. The results resulting from
the two methods were consistent.

Injection Design

The patient’s facial image was obtained using a
VISIA Canfield imaging system (Fairfield, NJ,
USA), and the skin lesions were recorded
objectively. After assessment, the patient’s face
was cleaned. Lidocaine cream (5%, Tongfang
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Pharmaceutical Group Co., Ltd., Beijing, China)
was applied to the skin lesion for 40 min and
then washed off. After the skin at the injection
point had been sterilized, 100 U BTX-A (Lanz-
hou Institute of Biological Products Co., Ltd.,
Lanzhou, China) was added to 6.25 ml sterile
0.9% sodium chloride to achieve a final con-
centration of 16 U/ml BTX-A solution. By using
a 1-ml syringe with a 34-gauge needle having a
length of 4 mm, 0.05 ml of (0.8 U) BTX-A solu-
tion was injected at each point in the erythema
area. The injection points were staggered 1 cm
apart (Fig. 1). A total of 40-60 units of BTX was
used for each patient. The injected area covered
the erythema and flushing areas of the patients
(such as cheeks, eyebrows, nose, and mandible).
The injected area and the total number of
injection points were determined according to
the areas of the erythema and flushing. There
were approximately 50-70 points on both
cheeks, 9-12 points on the nose, 8-12 points on
the mandible, and 6-9 points between the eye-
brows. Ice pack pressure was applied for 20 min
after injection. The patients were told that the
injection site should not touch water for 24 h
after injection.

CEA Assessment

Before and at 1 month after treatment, the
subjects’ facial erythema was assessed by two
independent nontreating dermatologists using
the CEA scale at each visit (O = clear, 1 = almost
clear, 2 = mild, 3 = moderate, and 4 = severe;
Table 1) [15].

Facial photographs (front, left 45°, and right
45°) of the patients were obtained using a VISIA
Canfield imaging system (Fairfield, NJ, USA)
before and at 1 month after treatment by using
a fixed wooden frame in the same place.

Flushing Assessment

The flushing of the patients was assessed using
our modified questionnaire of flushing symp-
toms [16] at baseline and at 1, 3, and 6 months
after treatment. The questionnaire at baseline
and at 1 month after treatment was answered in

the hospital, while that at 3 and 6 months after
treatment was answered via WeChat.

Ten items were included in the flushing
assessment questionnaire. The options for each
item were divided into five levels, with corre-
sponding scores of 0, 1-3, 4-6, 7-9, and 10
(except for items 1, 3, and 9). For the ninth
item, we used Yes = 1 and No = 0. For items 1
and 3, the corresponding scores were 0, 1, 2, 3,
and 4. The scores for the ten options were
summed to obtain the final flushing score of the
patient (Supplementary Material).

Life Quality Assessment

The Dermatology Life Quality Index (DLQI) [17]
is a quality-of-life questionnaire for adults that
is used to evaluate the effect of skin condition
on patients’ life in the past 7 days, including ten
questions. Each question has four options,
namely, “no,” “slight,” “serious,” and “ex-
tremely serious,” corresponding to O, 1, 2, and 3
points, respectively. The scores from all the
questions were added. The minimum DLQL
score is O, while the maximum score is 30. The
higher the score, the greater the effect of skin
diseases on quality of life (Supplementary
Table S1).

Safety Evaluation

At baseline and at 1, 3, and 6 months after
treatment, the same investigator asked the
patients whether they had pain, burning, red-
ness, and swelling during injection treatment
and objectively evaluated the skin bruising,
facial expression stiffness, asymmetry, skin
tension, and other conditions after treatment.
The severity was recorded.

Statistical Analysis

Data were analyzed using SPSS 18 (IBM Corpo-
ration, Armonk, NY, USA). T test was used for
comparison between two groups. One-way
analysis of variance (ANOVA) was used for
comparison among three groups. All data are
presented as mean =+ standard deviation (SD).
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Fig. 1 Sketch marking the injected area

Table 1 Clinician Erythema Assessment scale

Scale CEA

0 = clear Clear skin with no signs of erythema

1 = almost clear  Almost clear; slight redness
2 = mild Mild erythema, definite redness
3 = moderate Moderate erythema; marked redness

4 = severe Severe erythema; fiery redness

Difference was considered

P < 0.05.

significant at

RESULTS

Erythema was Significantly Improved
by BTX-A

The CEA scores were 2.88 +0.62 and
1.00 £ 0.37 at baseline and 1month after
treatment, respectively. The average CEA scores
at 1 month after treatment were significantly
improved compared with baseline (P = 0.000,
Fig. 2). The facial erythema of ETR patients
showed significant appearance improvement
after BTX-A injection (Fig. 3).

Flushing Symptom Was Alleviated
by BTX-A

The mean flushing scores were 47.81 + 8.68,
18.75 + 3.86, 20.19 + 4.26, and 26.50 + 7.93
on the cheek at baseline and 1, 3, and 6 months
after treatment, respectively. In comparison
with baseline, the flushing score at 1, 3, or
6 months after treatment was significantly
decreased (P =000). Notably, from 1 to
6 months after treatment, the mean flushing
scores continued to increase until 6 months
after treatment, indicating that the curative
effect decreased to some extent. However, no
difference was observed between the flushing
scores at 1 and 3 months (P = 0.521), suggesting
that the curative effect of BTX-A remained
unchanged. However, significant difference was
observed in the efficacy between 3 and
6 months (P = 0.011), suggesting that the effi-
cacy of BTX-A decreased sharply. However, no
values returned to the initial baseline values,
suggesting that the role of BTX-A was signifi-
cantly weakened in some patients, and an
additional injection of BTX-A is needed (Fig. 4).

Dermatology Life Quality Index

The DLQI values were 22.25 + 5.25,
7.69 +2.47, 7.13 + 2.16, and 10.56 + 3.53 at
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Fig. 2 CEA scores before and 1 month after treatment
(**P < 0.01)

baseline and 1, 3, and 6 months after treatment,
respectively. In comparison with baseline, the
DLQI scores at 1, 3, or 6 months after treatment
decreased significantly (P = 000). Notably, from
1 to 3 months after treatment, the DLQI grad-
ually increased, indicating that the curative
effect decreased. No difference was observed
between the flushing scores at 1 and 3 months
(P =0.657), suggesting that quality of life
remained unchanged. However, a significant
difference was observed in the efficacy between
3 and 6 months (P =0.008), indicating that
quality of life decreased sharply at 6 months,
that the role of BTX-A was significantly weak-
ened in some patients, and that additional
injection of BTX-A is needed (Fig. 5).

Side Effects

All 16 patients experienced slight pain during
BTX-A injection, but the pain was relieved
immediately after the injection and was tolera-
ble. The erythema in the injection area

increased in four cases and decreased after
20 min of cold compress. Bruises were observed
at the injection point in five cases, while the
number of bruise sites did not exceed five in
each patient. The bruises gradually subsided
after 1 week. Three patients felt tightness in the
injection area at 1 week after injection, but the
symptoms disappeared after 1 month. One
patient had a slightly asymmetric facial expres-
sion at 2 weeks after injection, but only when
making laughter expression. The symptom dis-
appeared after 1 month. All patients had no
serious adverse effects such as allergic reaction,
muscle weakness, respiratory distress, or fatigue.
At 6 months, five patients experienced recur-
rent symptoms, but the symptoms of erythema
and flushing were lighter than before treatment.
BTX-A injection results in white patches all over
the face [18], but this problem did not occur in
the patients in our study.

DISCUSSION

In the present study, BTX-A was injected into
erythema skin of patients with ETR. Based on an
evaluation of erythema, flushing, and quality of
life after injection, intradermal injection BTX-A
considerably improved the symptoms of
refractory rosacea and the quality of life of
patients with ETR. The application of BTX-A in
ETR is very safe and effective. According to the
follow-up for 6 months after treatment, the
effectiveness of the BTX-A treatment lasted for
approximately 6 months. After 6 months, the
effect began to decline, and individual patients
needed additional injection. Importantly, no
patients showed serious side effects.

Flushing refers to a state in which the skin is
obviously red, accompanied by fever. It is a
transient vasodilation phenomenon and is part
of the physiological temperature regulation
response. Flushing can be intermittent or con-
tinuous. In general, endogenous vasoactive
mediators or drugs cause the intermittent onset
of flushing, while long-term repeated onset of
flushing will cause fixed erythema on the face
with telangiectasia [19]. Some erythema and
flushing are persistent, and difficult to improve
using conventional treatment measures.
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Fig. 3 Representative rosacea status at baseline and 1 month after treatment for three patients
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Fig. 4 Flushing assessment scores at baseline and 1, 3, and
6 months after treatment (**P < 0.01 versus baseline,
“*P < 0.01 versus 1 months, TP < 0.05 versus 3 months)

Although BTX-A microinjection has been
used to treat rosacea for many years, it has not
been widely used in clinic. This may be related
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Fig. 5 Dermatology life quality scores before and 1, 3, and
6 months after treatment (P < 0.01 versus baseline, *P <
0.05 versus 1 months, ¥ 2 < 0.01 versus 3 months)

to doctors’ insufficient understanding of its
mechanism in the treatment of ETR. No unified
standard has been defined for BTX-A solution
preparation and injection methods. Long-term
follow-up and evaluation of the efficacy and
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safety of BTX-A for the treatment of ETR have
not been studied. In China, injection of 0.5-1U
BTX is recommended at each injection point of
a lesion area, with injection points staggered
1 cm apart [20]. The treatment scheme used in
this study confirmed that most patients showed
a significant curative effect at 1 month after
injection, which can be maintained for
6 months, but the effect decreased significantly
in 6 months. Some patients need repeated
treatment.

This study observed the effect of BTX-A
injection on ETR refractory erythema and
flushing at 1, 3, and 6 months, revealing that
the effectiveness of BTX-A can extend to
approximately 6 months, while patient satis-
faction was high. Notably, patient satisfaction
showed a constant trend with erythema and
flushing assessment, indicating that patient
satisfaction mainly results from the self-feeling
for erythema and flushing. This study also pro-
vides a reference for the additional injection of
BTX-A in clinical practice. The observation time
in previous studies was short. For example, in a
clinical trial involving 25 patients with ETR,
erythema was observed at only 1, 2, and
3 months after BTX-A injection [9]. Another
prospective study [10] including 24 patients
observed the improvement of flushing symp-
toms within 2-3 weeks and conducted a satis-
faction survey at 2 months after BTX-A
injection. In addition, the present study
revealed the effect of BTX-A without combina-
tion with other light-based therapies (laser or
intense pulsed light). In another study [11], 20
cases of ETR were treated with BTX-A intrader-
mal injection combined with pulsed dye laser,
which improved the symptoms of erythema,
telangiectasia, flushing, pruritus, and burning.
The erythema of patients was continuously
improved at 3 and 9 months after treatment. A
few patients experienced recurrence of flushing
symptoms, but with lower severity than before
treatment. In another study, esthetic therapy
combined with BTX-A was used to treat
intractable telangiectasia and papular pustular
rosacea. The effect was significant, but the
treatment had to be repeated after 4-5 months
[12], which is consistent with the treatment
effect in this study, although the cost was high.

Facial flushing, telangiectasia, and associated
tingling and burning sensation of rosacea are
signs of active nerve function. Drummond [21]
believed that the activation of pain nerve fibers
increases skin sensitivity, and axonal reflex
increases facial flushing in patients with rosa-
cea. Skin blood flow is increased through the
sympathetic cholinergic nerves and the release
of one or more signal transmitters of acetyl-
choline [22]. Vasoactive intestinal peptide and
pituitary adenylate cyclase activating peptide
exist in the skin as active transmitters for
vasodilation and can be co-located with acetyl-
choline. Considering this pathogenesis and the
role of BTX-A, BTX-A plays a corresponding
therapeutic role and fundamentally alleviates
the symptoms of these patients with ETR.

We also introduce herein some suggestions
regarding the treatment and application of
BTX-A in patients with severe erythema and
obvious flushing. Especially for patients in
whom topical and systemic treatment is inef-
fective, intradermal injection of BTX-A alone in
erythema area can be considered. The duration
of the efficacy of BTX-A varies from person to
person. Therefore, the duration of treatment is
generally determined according to the wishes
and expectations of patients. However, we
learned through WeChat that the onset time of
efficiency is about 14 days. Two of the 16
patients received a second injection at 5--
6 months, while the rest also showed a signifi-
cant decline in treatment efficacy, so the
appropriate time for repeat treatment should be
about 5-6 months.

Although there were some adverse effects
(AEs) during treatment in this study, all the AEs
were mild and also self-limited. In our study,
three patients felt tightness in the injection
area, but the symptoms disappeared 1 month
later. One patient had a slightly asymmetric
facial expression. This symptom disappeared
after 1 month. The AEs were related to the large
area and the total dosage of BTX-A injection, as
well as the depth of injection. Individual
injection points may extend into the muscle
layer, causing tightness and asymmetric
expression. Five patients had recurrent symp-
toms, but the erythema and flushing symptoms
were reduced compared with baseline.
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In our pilot tests, three different doses (0.5 U,
0.8U, or 1U) were selected for each point
injection: (1) with 0.5 U at each point, the ery-
thema and flushing improved poorly and the
efficacy lasted for a shorter time; (2) with 1 U at
each point, the cheek tightness and facial stiff-
ness were obvious, and patient satisfaction was
poor; (3) with 0.8 U at each point, the effect and
satisfaction were better. Therefore, in our study,
0.05 ml (0.8 U) of BTX-A solution was injected
at each point with a total dose of 40-60 U of
BTX-A per patient. In previous studies, 1 U of
BTA was injected intradermally per injection
point, with a total dose of 30 units per session
[10]; 0.5 U of BTX was administered intracuta-
neously in the hypervascular and telangiectatic
centrofacial face with 0.5 cm spacing, but repeat
sessions of BTX mesotherapy are required once
every 4-5 months to maintain remission [12].
Our results are basically consistent with those
studies.

The limitations of the current study include
its small sample size and short follow-up period.
Considering the lack of a unified standard for
the injection dose, the clinical application of
BTX-A for the treatment of erythema and
flushing in ETR is still limited. Future research
with larger sample sizes and long-term follow-
up should determine the injection dose, injec-
tion frequency, efficacy duration, and safety
and effectiveness of BTX-A for the treatment of
facial erythema and flushing.

CONCLUSIONS

BTX-A alone can achieve the same efficacy as
BTX-A combined with phototherapy. This is a
safe and effective method for the treatment of
persistent erythema and flushing in ETR.
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