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Abstract

Background: Most previous studies of botulinum toxin A (BoNT/A) use for rosacea have reported using
hyperdiluted BoNT/A. Different dilutions than the standard practiced dilution for wrinkle treatment result in
confusion, especially if there is more than one injector in an office because daily logistics become
complicated.

Objective: To evaluate the safety and efficacy of the use of intradermal injections of incobotulinumtoxin A
(INCO) in the standard dilution used for wrinkle treatment (100U vial in 2cc) for the treatment of
erythematotelangiectatic rosacea (ETR).

Methods: Data from 13 patients with ETR treated with INCO were prospectively collected in this single-
center, open-label preliminary study. Patients answered the Rosacea-specific Quality-of-Life instrument
(RosaQol) questionnaire, and a non-treating blinded dermatologist evaluated the Clinician Erythema
Assessment (CEA) score using a five-point grading scale at baseline and 15-day and three-month follow-ups.

Results: A significant decrease occurred in the total RosaQoL score at 15-day and three-month (p<0.001)
follow-ups compared to baseline. Baseline CEA score was considered moderate (84.6%) or severe (15.4%).
Most patients were assessed as almost clear or mild at the 15-day and three-month follow-ups (99.3% and
88.9%, respectively).

Conclusion: Standard 2mL dilution INCO, used for aesthetic indications, may be a safe and effective option
for treating ETR-related erythema and flushing.

Categories: Dermatology
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Introduction

Rosacea is a chronic inflammatory cutaneous disease with vascular symptoms, such as facial erythema and
flushing, that cause major discomfort among patients and may impact social, professional, and family life
[1]. Even though new topical drugs have been released for the treatment of rosacea (e.g., brimonidine), the
response of erythematotelangiectatic rosacea (ETR) to conventional treatment remains unsatisfactory [2].

The effects of botulinum toxin A (BoNT/A) enable the muscles’ chemical denervation neurologic modulation
in sweat and sebaceous glands along with erythema [3]. Thus, in addition to the well-known aesthetic use of
BoNT/A in dermatology, it has also been used for rosacea and improvement of skin quality. For ETR
treatment, different formulations of BONT/A and treatment plans have been described; however, most
studies have reported the use of hyperdiluted BoNT/A, mainly due to the risk of inadvertent paralysis of
underlying skeletal muscles in the treated area [4]. In a pilot study with onabotulinum toxin A (Meditoxin;
Meditox, Seoul, Korea) for the treatment of recalcitrant and persistent ETR, three patients complained of
unnatural facial expressions and elected to discontinue participation [5]. Moreover, there is no consensus
regarding BoNT/A dilution, with volumes of up to 7mL of saline described in the literature [6,7]. Different
dilutions for BONT/A, other than the standard practiced dilution for dynamic wrinkles, may result in
confusion, especially if there is more than one injector in an office, because daily logistics become
complicated (e.g., different volumes of diluent and more than one type of syringe to administer the BONT/A
are needed) and the risk of dosage errors increases (i.e., number of units/mL) [8]. In this pilot study, we
sought to evaluate the safety and efficacy of the use of intradermal injections of incobotulinumtoxin A
(INCO) for the treatment of ETR using the standard dilution for wrinkle treatment (100U vial in 2cc).
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Materials And Methods

Ethics approval

The study was approved by a centralized institutional review board (approval Acta CEI-141, July 30, 2024).
Written informed consent has been provided by all the patients to have the case details and any
accompanying images published.

In this preliminary single-center, open-label, evaluator-blinded study, patients with ETR were treated with
INCO (Xeomin®; Merz Pharmaceuticals GmbH & Co. KGaA, Frankfurt, Germany). The data included in the
study referred to patients treated from August 1 to November 1, 2024, in a dermatological center located in
Medellin, Colombia.

Eligible patients were over 18 years of age at the time of enrollment, with a confirmed diagnosis of moderate
to severe ETR, as determined by the Clinician Erythema Assessment (CEA), who agreed to adhere to the
study protocol. Exclusion criteria included other causes of facial erythema such as lupus erythematous,
seborrheic dermatitis, and other causes of facial redness; current use of isotretinoin; or previous treatment
with chemical peeling or intense pulsed light in the last six months. No adjuvant treatment for rosacea was
received three months before the intervention. None of the subjects were previously treated with BoNT/A for
skin quality or for other indications (medically or aesthetically).

Images were obtained at baseline, after a follow-up interval of 15 days, and three months after the
procedure. Two-dimensional photographs were taken with a digital camera (Vectra Software, Canfield, NJ,
USA) with standardized parameters.

Quality of life assessment

Patients answered the Rosacea-specific Quality-of-Life instrument (RosaQol) questionnaire before the
procedure then again 15 days and three months after. RosaQoL is a disease-specific instrument comprising
20 rosacea-related items, with a maximum score of 20, subdivided into three domains (emotion, symptom,
and behavior) [1].

CEA score

Facial erythema was evaluated by a non-treating blinded dermatologist using a five-point grading scale of
facial erythema severity at baseline and 15 days and three months after treatment [9,10].

Statistical analysis

A descriptive analysis was performed in which categorical variables were summarized by the number (n),
percentage (%), and non-categorical variables including mean, standard deviation, median (P50%), and
minimum and maximum values.

The behavior of the RosaQoL score across time points (baseline, 15 days, and three months) was evaluated
by analysis of variance (ANOVA) with repeated measures, and post-hoc tests were done using the Bonferroni
test. CEA's classification data were compared using a binomial test.

Statistical analysis was performed using Stata/SE 15.1 (Stata-Corp, 2017, College Station, TX: StataCorp
LLC). All the tests were bi-caudal and were significant if p-value<0.05.

Procedure

One 100U vial of INCO was diluted in 2 milliliters (mL) of bacteriostatic saline (5U/0.1mL). After images were
obtained, erythematous areas to be treated on the cheeks were chosen in each patient and marked (Figure 7).
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FIGURE 1: INCO application guide.

INCO: incobotulinumtoxin A

Written informed consent has been provided by the patient to have the case details and any accompanying
images published.

One unit of INCO (dilution of 1 vial with 2mL of saline) was applied every 0.5-1cm on each cheek where
erythema was present, on average 15-20 units per patient for both sides of the face. A 31-gauge (31G) needle
was used for intradermal injection. Thereafter, skin disinfection was performed, and without applying
anesthetic cream, INCO was injected intradermally (1U/point) at a 0.5-1cm interval between the injection
points within the selected area.

Results

Overall, 10 females (age range: 24-38 years, median age 32 years) and three males (age range: 19-80 years,
median 31 years) were injected with a median total of 20U INCO for both sides of the face. Other
demographic characteristics are described in Table 1.
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Categorical Variables

Total participants

Male

Female

Indoor occupational exposure
Outdoor occupational exposure
Non-categorical Variables

Age (years)

Baseline n(%) 15 days 3 months

13 (100) 13 (100) 13 (100)
3(23.1) 3(23.1) 3(23.1)

10 (76.9) 10 (76.9) 10 (76.9)

12 (92.31) 12 (92.31) 12 (92.31)
1(7.69) 1(7.69) 1(7.69)
Mean * SD Range Median (P50)
35.53 +13.89 24-80 32

TABLE 1: Demographic and basic clinical data of the included patients.

The mean baseline RosaQoL score was 9.3+3.6 points, while on day 15, it was 4.0+3.0 points, which was
maintained until the end of the follow-ups at three months (Figure 2). Apart from two questions related to
eye symptoms and behavior (“My eyes bother me (feel dry or gritty)” and “I avoid certain environments
(heat, humidity, cold) because of my rosacea”), most responses presented a decrease in the number of
affirmative answers after treatment, meaning improvement in their overall symptoms (Figure 3).
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FIGURE 2: Box plot of RosaQoL answers at each time point.

Note: There was a decrease in the median score at the 15-day and three-month follow-ups.

RosaQol.: Rosacea-specific Quality-of-Life instrument
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Iavoid certain environments (heat, humid-ity, cold) because of my rosacea

46% (n=6)
I think about my rosacea 54% (n=7)

My eyes bother me (feel dry or gritty) 39% (ne5)

My skin gets irritated easily (cosmetics, aftershaves, cleansers) LT N

My skin feels bumpy (uneven, not smooth, irregular) 5% i) P

I avoid certain foods or drinks because of my rosacea ——
8% (n=1)
1 am bothered by persistence/reoccurrence of my rosacea 15% (n=2) 54% (n=7)

I1try to cover up my rosacea (with makeup) 46% (n=6) S

My rosacea makes me feel self-conscious 2% (=3) 29% (n=5)
39% (n=5)

1am bothered by the appearance of my skin (redness, blotchiness) 4% (n=6)

92% (n=12)

I'am annoyed by my rosacea -

23% (n=3)

My rosacea makes my skin sensitive 31% (n=a)

92% (n=12)

I'am frustrated by my rosacea 15% (n=2)

15% (n=2)
| am embarrassed by my rosacea —_—

My rosacea is irritated 8% (n=1)

46% (n=6)

I worry about side effects from rosacea

31% (n=4)

| worry that my rosacea may get worse 31% (n=4)

69% (n=9)

1 worry about getting scars from my rosacea ——

My rosacea burns or stings %)

62% (n=8)
23% (n=3) B
I worry that my rosacea may be serious 31% (n=d)

46% (n=6)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m3months m1Sdays mBefore Percentage of the 13 volunteers with an affirmative answer for each RosaQol item

FIGURE 3: Distribution of affirmative answers to each RosaQolL
question at each time point.

RosaQol.: Rosacea-specific Quality-of-Life instrument

For all patients, at the 15-day and three-month follow-ups, no positive responses for questions 5 (“I worry
about side effects from rosacea medications”), 8 (“I am frustrated by my rosacea”), and 10 (“I am annoyed by
my rosacea”) were observed. There was a significant decrease of 5£0.8 points (p<0.001) at 15 days and
5.5+0.8 points (p<0.001) at the three-month evaluation in the total RosaQoL score when compared to
baseline (Figure 5).

Nonetheless, no significant difference was observed comparing the 15-day and three-month evaluations
(p=0.705). At baseline, the CEA score was considered moderate (84.6%) or severe (15.4%) (Figure 4).

100% Loor

92%

90%
80%
70%
60%
50%

- =3

30%

Percentage of responses

20%

10%
0% (n=0)

0%

Baseline 15 days 3 months

® Almost Clear/Mild W Moderate/Severe

FIGURE 4: Clinician Erythema Assessment (CEA) score at each time
point.

Severe and moderate, and almost clear and mild, were grouped. Improvement in the value of the CEA was
observed at the 15-day and three-month follow-ups. A significant percentage of patients were deemed
“almost clear or mild” compared with baseline and at the 15-day (p=0.003) and three-month (p=0.039)
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CEA

Almost clear
Mild
Moderate

Severe

follow-ups.

Most of the patients were assessed as almost clear or mild at the 15-day and three-month follow-ups (99.3%
(95% CI: 64.0%; 99.8%) and 88.9% (95% CI: 51.8%; 99.7%) respectively), and none were deemed as severe.
Data are presented in Table 2.

Before (n=13) 15 days (n=13) 3 months (n=9)
0(0.0%) 8 (61.5%) 6 (66.7%)
0(0.0%) 4 (30.8%) 2(22.2%)

11 (84.6%) 1(7.7%) 1(11.1%)

2 (15.4%) 0 (0.0%) 0(0.0%)

TABLE 2: Distribution of CEA score as assessed by investigator at each time point.

CEA: Clinician Erythema Assessment

The CEA score was not evaluated at three months for four patients because the patients were out of town but
answered the RosaQoL questionnaire remotely.

All patients presented only mild and self-limited adverse events during the procedure described as low pain
during injection using Visual Analogue Scale, and mild transitory erythema that lasted no more than three
to five minutes after the treatment was finished (Figure 5).

FIGURE 5: Patients before and after the application of INCO.

Left panel: A 36-year-old female; baseline pictures (A, D), 15-day assessment (B, E), and 3-month (C, F) follow-
ups.

Middle panel: A 33-year-old female; baseline pictures (G, J), 15-day assessment (H, K), and 3-month (I, L) follow-
ups.

Right panel: A 38-year-old female; baseline pictures (M, P), 15-day assessment (N, Q), and 3-month (O, R)
follow-ups.

In the pictures taken with Vectra (D, E, F, J, K, L, P, Q, R), the improvement of the erythema is more evident
compared to clinical pictures.

INCO: incobotulinumtoxin A

Written informed consent has been provided by the patients to have the case details and any accompanying
images published.

2025 Dicker et al. Cureus 17(2): e78957. DOI 10.7759/cureus.78957

60f8


javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1383528/lightbox_07b59350dda411efb090afd276379768-Figura-5.png

Cureus

Part of SPRINGER NATURE

Discussion

The precise pathogenesis of facial erythema in rosacea is unknown, and the interplay among factors that
have been cited in the literature (e.g., vasodilation, neurogenic inflammation, immune system
dysregulation, upregulation of metalloproteinases) remain to be elucidated [7]. One theory is that repeated
episodes of vasodilation would result in loss of vascular tone and permanent vessel dilation, leading to the
release and delayed clearing of inflammatory mediators [9,11]. Activated mast cells seem upregulated in
rosacea, along with the release of inflammatory and vasoactive mediators. Moreover, skin blood flow is
increased through the sympathetic cholinergic nerves in addition to the release of acetylcholine. Other
mediators, such as vasoactive intestinal peptides and pituitary adenylate cyclase-activating peptides in the
skin, have been reported to be active transmitters involved in vasodilation [7,12].

Currently, oral and topical medications, as well as lasers, are routinely prescribed for rosacea. Despite the
improvement of erythema, they often fail to control facial flushing [13] through the blockage of vasodilatory
neuropeptides release (e.g., acetylcholine and vasoactive intestinal peptide) and modulation of other
neuropeptides thought to be involved in the pathogenesis of rosacea (e.g., vascular endothelial growth
factor, P substance, and calcitonin gene-related peptide). BONT/A has been shown to influence vasodilation,
the release of inflammatory mediators, and mast cell degranulation, thereby controlling rosacea’s
neurovascular symptoms such as erythema and flushing [3,14]. Furthermore, murine studies demonstrate
that BoNT/A significantly decreases mast cell counts and cathelicidin LL-37-induced skin erythema [15].

In a recent systematic review and meta-analysis of BONT/A use for rosacea, 22 studies were included, and
varying degrees of improvement in signs and symptoms were reported, along with reduced CEA scores and
mild and self-limiting adverse events [4]. In the 12 studies available in the English language in which
BoNT/A has been used as a single treatment for rosacea (not combined with other treatments), a
concentration of BONT/A lower than the usual used for wrinkles (hyperdiluted BoNT/A) was reported in most
cases, mainly due to the risk of inadvertent paralysis of underlying skeletal muscles in the treated area.
Despite the improvement observed in all latter studies, it is important to consider the daily logistics of using
different dilutions (different volumes of saline) for rosacea because they may result in confusion and risk of
dosage errors, especially when there is more than one injector in an office. In this preliminary study, we
injected 13 patients with the dilution of INCO for wrinkles (100U in 2mL of saline), and the patients
presented only mild and self-limiting adverse events, suggesting that injection of a regular concentration of
INCO should be safe. While choosing the BONT/A formulation, it is particularly relevant to consider the
latter’s spread, especially when aiming to minimize the risk of undesirable toxin diffusion into nearby
untargeted muscles. It has been shown that onabotulinum toxin A and INCO A have comparable spread,
whereas abobotulinumtoxin A has a significantly greater spread than INCO [16].

Even though there is no consensus on the number of units to treat rosacea, we kept the total dose per side
under 15U of INCO to avoid the risk of undesirable side effects in the underlying musculature. Despite the
total lower dose compared to some of the previous reports [7,14], there did not seem to be any compromise
in efficacy and improvement of flushing symptoms, as corroborated by the significant improvement in the
total RosaQoL scores at the 15-day and three-month assessments, as well as improvement in CEA score [10)]
as assessed by the investigator (Figures 2-5).

The limitations of this study largely relate to its small population along with similar demographic
characteristics, such as geographic location, which may limit the generalizability of the findings to a broader
population. These exploratory studies require follow-up using comparative designs conducted with a larger
patient cohort for increased power. Additionally, using a convenience sampling method to select
participants makes a selection bias possible. Furthermore, the three-month study duration and follow-up
may not adequately capture long-term outcomes.

Conclusions

Given the limited efficacy of conventional treatments of ETR-related erythema and flushing, using a
standard 2mL dilution of INCO, traditionally employed for aesthetic purposes, may be a safe and effective
alternative. This approach has shown improvements in quality of life and erythema severity in this study, as
evidenced by lower scores in the RosaQoL questionnaire and standardized clinical scoring systems such as
the CEA. This study addresses the lack of consensus regarding the optimal BoNT/A dilution in literature and
underscores the need for further research to establish standardized protocols.
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