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Abstract: Glabellar frown lines, also known as worry lines, are a common sign of aging. The current treatment option for glabellar
lines is subjective and ranges from economical anti-wrinkle creams and skin resurfacing techniques such as microdermabrasion and
fillers to highly expensive facelifts. Botox®™ has been the mainstream treatment for decades, but the suggested time between treatments
for most toxins is 12—16 weeks, and evidence shows that patients being treated for glabellar lines want longer-lasting results. Recently,
on September 16th, the US Food and Drug Administration (FDA) approved the development of daxibotulinumtoxinA (DAXI) for
injection based on clinical trials (SAKURA 1, 2, and 3). These encouraging findings followed by FDA approval mean that the need for
repeated treatments to sustain the desired outcome has decreased. DAXI could be a reliable and secure choice for reducing the
appearance of wrinkles on the face caused by muscle activity, and its long duration has the potential to enhance the treatment of both
therapeutic and cosmetic disorders.
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Glabellar frown lines, also known as worry lines, are commonly perceived as a prominent sign of aging can manifest as
early as in 2nd decade of life." This is due to the contraction of various muscles including the corrugator, depressor
supercilii, and/or procerus muscles of the face, which leads to the formation of “brow furrows”, or gaps between
eyebrows. This may ultimately create a false impression of emotions such as anger or sorrow.> ® Over decades repeated
contractions, smoking, and UV-radiation leads to thinning of the muscle and loss of muscle elasticity which may even be
visible as normal facial repose.”® As the majority of the population is affected by their physical appearance, these
wrinkles could potentially be a reason for low self-confidence, avoidance of social gatherings, and ultimately hampering
their well-being and quality of life.” It was also found that people suffered from dysphoria not only mentally but
physically due to discrepancies between physical image and mental perception.'’

When injected, botulinum toxin causes partial paralysis and atrophy by preventing pre-synaptic release of the
neurotransmitter (acetylcholine) at the neuromuscular junction and chemically denervating the muscle fiber
reversibly.'" One of the seven botulinum toxin serotypes (A-G), known as BoNT-A, is created by the gram-positive
anaerobic bacterium Clostridium botulinum. The authorized serotype A is not only limited to its cosmetology use in order
to treat glabellar lines but has an extended use in medical treatment for mild conditions like overactive bladder, chronic
migraine headaches, or serious conditions like upper limb spasticity, blepharospasm, and cervical dystonia. Despite the
fact that BoONTAs are frequently used for medicinal and cosmetic purposes, the duration of action is a drawback of all
currently available BONTA products.'*"?

The current treatment regime for treating glabellar lines is very subjective starting from economically friendly anti-
wrinkle creams, and skin resurfacing techniques like microdermabrasion, and fillers, to highly expensive facelift
surgeries.” However, Botox®, a very familiar name among people, patients, and cosmetologists, has been the “main-
stream” treatment for decades. Due to the results as quick as a few days while achieving maximum outcomes in 2—4
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weeks.'* The glabellar complex muscles can be injected to smooth out the muscles that cause frown lines. Currently,
AbobotulinumtoxinA (Dysport®™), onabotulinumtoxinA (Botox®™), and incobotulinumtoxinA (Xeomin®) are the three
BoNT-A products that are marketed and sold globally.'> The suggested time between treatments for the majority of
BoNTAs that are currently licensed in the USA is 12-16 weeks (3—4 months) and there is evidence that patients being
treated for glabellar lines want longer-lasting results.'

On September 16th, 2022, the US Food and Drug Administration (FDA) based on the promising findings of clinical
trials (SAKURA 1, 2, and 3) approved the development of daxibotulinumtoxinA (DAXI) for injection.'® The results
were calculated by a 2-point improvement in glabellar line severity according to both investigator and subject ratings
at maximum frown at week 4. Following three rounds of treatment with DAXI, the response rates were significantly
improved, with over 96% of patients experiencing no or mild severity of frown wrinkles, as evaluated by the
Investigator Global Assessment—Frown Wrinkle Severity (IGA-FWS) scale. The most substantial response was
observed between Weeks 2 and 4, indicating that the effects of the treatment were both rapid and long-lasting. The
SAKURA 1 and 2 studies, which included a combined total of 609 individuals, provided consistent results that
supported the high level of efficacy reported with DAXI.'” In order to further evaluate the safety profile of DAXI in
a significantly wider patient group and with a greater number of injectors, SAKURA 3—an expansion of the key Phase
3 studies—was conducted.'®

An innovative, proprietary stabilizing peptide excipient (RTP004) that is substantially positively charged and attaches
to the negatively charged core neurotoxin is used in the formulation of DAXI. This particular peptide assures stability at
room temperature prior to reconstitution and enables the formulation of DAXI without the need for human serum
albumin (which is utilized in the existing BONTA products).'” One of the distinguishing features that render this superior
to its peers is the lack of animal products used in its production. The other feature is its prolonged duration of
improvement for reducing glabellar line confirmed and expanded upon by the phase 3 data. In contrast to existing
licensed botulinum toxin products, DAXI for Injection offers prolonged efficacy between treatments and might enable
less frequent injections.”® Moreover, the DAXI procedure may lessen or eliminate mechanical stress in the glabellar
region as well as repetitive skin folding (and thus chronic stress applied to the dermis). It may also weaken the glabellar
complex muscles, which leads to an unopposed elevation and lifting effect from the (untreated) brow elevators. DAXI
therapy may have various effects including local muscle relaxation (which explains the early improvements in glabellar
lines) and tissue remodeling due to decreased muscle activity.”!

Botulinum toxin is a very safe medicine with few side effects in therapeutic doses. A few adverse events were
documented in the SAKURA clinical trials of additional BoONTA products for the treatment of glabellar lines. Regardless
of the cause, headache, nasopharyngitis, injection site discomfort, and injection site erythema were the most frequent
adverse events (reported in less than 1% of patients). A total of 480 individuals overall (17.8%) out of 2691 had adverse
events associated with DAXI treatment. There were 31 significant adverse events, but none of them was thought to be
related to the treatment. BONTA treatments need to be used again in order to maintain glabellar smoothness, therefore the
length of response should be considered while assessing the risk of adverse effects.”>

The encouraging findings of SAKURA 1, 2 and 3 trials followed by FDA approval the need for repeated treatment to
sustain the desired outcome has decreased. In these clinical trials, patients reported a significant improvement in wrinkle
appearance and satisfaction with the treatment. DAXI could be a reliable and secure choice for lowering the appearance
of wrinkles on the face caused by muscle activity and its long duration has the capacity to enhance the treatment of both
therapeutic and cosmetic disorders, but it should be used only with proper consultation with a health care professional.
DAXI has limitations in pregnant and breastfeeding women. DAXI can be a relatively expensive treatment when
compared to other non-invasive wrinkle treatments. Further research is required to reduce the limitations and make it
cost-effective as compared to other available regimes.
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