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Purpose: OnabotulinumtoxinA is approved in the Republic of Korea for the treatment of
moderate-to-severe crow’s feet lines (CFL) and glabellar lines (GL), separately or in
combination. We assessed safety and effectiveness of onabotulinumtoxinA in real-world
clinical practice.

Patient and methods: This 4-year postmarketing surveillance study was conducted in the
Republic of Korea in subjects with moderate-to-severe CFL. Subjects aged 18 to 75 years
received onabotulinumtoxinA injections for CFL alone or in combination with GL. Safety
assessments included adverse events (AEs), serious AEs (SAEs), and unexpected AEs (not
noted in Korean prescribing information). Investigators assessed effectiveness via change
from baseline in CFL.

Results: The full analysis set comprised 695 subjects; 667 were in the safety set and 376 in the
effectiveness set. In the safety set, mean + SD age was 40.9+13.0 years; most subjects (87.3%)
were female. More subjects were treated for CFL (69.9%) than CFL and GL simultaneously
(30.1%). Eleven subjects experienced 14 AEs; 12 were mild in severity and 11 resolved without
sequelae. Two cases of injection site pain in 2 subjects each were deemed possibly related to
onabotulinumtoxinA. One unexpected SAE (acute renal failure) occurred in 1 subject (0.15%).
All unexpected AEs (n=4) were mild and considered unrelated to treatment. Overall change from
baseline showed CFL was improved in 375 subjects (99.7%) and unchanged in 1 subject (0.3%).
Conclusion: OnabotulinumtoxinA was well tolerated and effective for treatment of CFL
with or without GL in a real-world Korean population. No new safety concerns were
identified.

Keywords: aesthetics, Botox, botulinum toxins, type A, skin aging

Introduction

Botulinum toxin A treatment for facial lines is one of the most widely used aesthetic
treatments worldwide. According to the International Society of Aesthetic Plastic
Surgery (ISAPS), more than 5 million aesthetic procedures involving botulinum
toxin A were performed globally in 2017 alone." The efficacy and safety of
onabotulinumtoxinA (Botox, Allergan plc; supplied in 50 U vials) are well established,
with data from clinical trials described in approximately 500 peer-reviewed journal
articles spanning almost 3 decades. Pivotal trials conducted in North America and
Europe” and in Asia® demonstrated that onabotulinumtoxinA is well tolerated and
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efficacious for treatment of upper facial lines. Currently,
onabotulinumtoxinA is approved in the United States for
the treatment of moderate-to-severe glabellar lines (GL),
lateral canthal lines (crow’s feet lines [CFL]), and forehead
lines.'®

trials,

onabotulinumtoxinA was approved in the Republic of

Based on results from the pivotal
Korea in 2008 for temporary improvement in the appear-
ance of moderate-to-severe GL associated with corrugator
and/or procerus muscle activity in adults aged 18 to 75
years, and in 2014 for moderate-to-severe CFL associated
with orbicularis oculi activity and for moderate-to-severe
CFL and GL when treated simultaneously. Per requirement
of the Korean Ministry of Food and Drug Safety
(MFDS),!" a prospective postmarketing surveillance
(PMS) study was conducted to evaluate the safety and
effectiveness of onabotulinumtoxinA for treatment of indi-
viduals with moderate-to-severe CFL, with or without
simultaneous treatment of GL, through active surveillance
under routine clinical practice over a 4-year period. This
active surveillance study provided the first opportunity, in
a large population of more than 600 Korean subjects, to
identify any unexpected adverse reactions that were not
observed during the clinical development programs for
onabotulinumtoxinA in CFL. Additionally, any potentially
rare adverse events (AEs) for which no causal relationship
to onabotulinumtoxinA had been established could be
assessed in a real-world setting representative of the gen-
eral Korean population.

Materials And Methods

Study Design

This prospective PMS study (NCT02248844) was conducted
at 26 sites in the Republic of Korea from February 4, 2014, to
February 3, 2018 (Table S1). Investigators collected safety
and effectiveness data at all follow-up office visits within 3
months after the index onabotulinumtoxinA treatment or
before the subject received additional onabotulinumtoxinA
treatment, if it occurred within the 3-month period. All safety
data for this study were collected by interviewing subjects
and/or reviewing medical charts during office visits, or by the
investigator or a designee contacting the subject by telephone
to collect follow-up data if no office visits occurred within 3
months. The effectiveness data were collected by the inves-
tigator only during office visits and were not collected via

telephone interview with the subject.

Study Population

Korean subjects aged 18 to 75 years with moderate-to-
severe CFL were recruited to join this PMS study until
the planned number of subjects (N=600, per the Korean
MFDS) were enrolled. All subjects had to be receiving
treatment with onabotulinumtoxinA injections according
to the approved label from a 50-U vial either for CFL
alone or for CFL and GL simultaneously. All enrolled
subjects from whom a case report form was retrieved
comprised the full analysis set. Subjects from the full
analysis set were included in the safety analysis set if
they received an index onabotulinumtoxinA treatment
and had safety data collected during the follow-up con-
tact. Subjects were excluded from the effectiveness ana-
lysis set if they were missing an overall assessment of
change in CFL by the investigator, had received a sub-
sequent onabotulinumtoxinA injection before the overall
assessment of change in CFL by the investigator, or had
effectiveness evaluations collected beyond 3 months
after the index onabotulinumtoxinA injection. Each
study site obtained approval from an independent ethics
committee, and all patients provided written informed
consent prior to enrollment. This postmarketing surveil-
lance study was conducted in compliance with Article 32
of the Republic of Korea’s Pharmaceutical Affairs Act
and Article 23 of the Regulations on Safety of
Pharmaceuticals.

Outcome Measures

Safety assessments included AEs, serious AEs (SAEs), and
unexpected AEs. All AEs that occurred during the entire
surveillance period were reported, regardless of their causal
relationship with the study drug. All SAEs were also reported
to the Korean Institute of Drug Safety and Risk Management.
For this study, unexpected AEs were defined as any AE or
suspected adverse reaction that was not included in the
approved Korean onabotulinumtoxinA prescribing informa-
tion. Investigators assessed the causal relationship between
each AE and the drug itself (onabotulinumtoxinA), as well as
the injection procedure, as certainly, probably/likely, possi-
bly, or unlikely related to treatment, based on the Korean
MFDS Guidelines for PMS studies.

Per MFDS PMS regulations, treatment effectiveness
was assessed via the investigator’s evaluation of overall
improvement in CFL and was recorded by the investigator
as improved, unchanged, or worsened.'' Subjects who
were assessed as having improved CFL were categorized
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as having effective treatment, whereas those with
unchanged or worsened CFL were categorized as having
ineffective treatment. Subjects who were not assessed for
overall improvement were excluded from the effectiveness
cohort, and the reasons for not performing the assessment
were recorded by the investigator (eg, subject lost to

follow-up, subject contacted via telephone).

Statistical Analysis

Data for demographic characteristics, effectiveness, and
safety outcomes were summarized using descriptive statis-
tics. All AEs were categorized according to World Health
Organization Adverse Reaction Terminology. The inci-
dence of AEs was calculated with a 95% CI estimated
and analyzed using the y’-test or Fisher’s exact test. No
imputations for missing data were conducted.

Results
Study Subjects

A total of 695 subjects were included in the full analysis
set, with 667 in the safety analysis set and 376 in the

CRFs Retrieved

effectiveness analysis set (Figure 1). Demographics
across the 3 analysis sets were comparable, although the
mean age was slightly higher in the effectiveness analysis
set (49.1 years). Subjects in the safety analysis set had a
mean age of 40.9 years, the majority of subjects were
female, and none of the female subjects were pregnant or
became pregnant after receiving the study drug (Table 1).
Treatment indications for the subjects in the safety ana-
lysis set included moderate-to-severe CFL associated
with orbicularis oculi activity accounting for 69.9%
(466/667) of the subjects, and moderate-to-severe CFL
and GL treated simultaneously, accounting for 30.1%
(201/667) of the subjects. The 466 subjects treated for
CFL only received onabotulinumtoxinA in 6 prespecified
injection sites (total, 24 U), whereas the 201 subjects
CFL and GL
onabotulinumtoxinA in 6 + 5 sites with 24 U plus

treated for simultaneously received
20 U. Two subjects (0.3%) received a subsequent dose
of onabotulinumtoxinA after the initial study treatment.
Among the 667 subjects in the safety analysis set, 56
(8.4%) had received concomitant medications and/or

other botulinum toxins besides onabotulinumtoxinA.

(N=695)
Excluded from safety population n=28
* Lost to follow-up n=11
* Not Korean n=10
* Did not receive onabotulinumtoxinA n=5
* Duplicate n=1
* Protocol violation (usage/dosage) n=1
Safety Population
(n=667)
Excluded from effectiveness population n=291
* Missing information n=277
« Effectiveness assessed >3 mo after treatment n=13
* Rejected subsequent onabotulinumtoxinA injection
before evaluation n=1
Effectiveness Population
(n=376)
Figure | Subject disposition.
Abbreviation: CRF, case report form.
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Table | Demographics and Treatment History

Parameter Safety
Population
(n=667)
Age, y
Mean (SD) 40.9 (13.0)
Median (range) 39 (20-75)
Age category, n (%), y
20-29 151 (22.6)
30-39 195 (29.2)
4049 142 (21.3)
50-59 110 (16.5)
260 69 (10.3)
Sex, n (%)
Female 582 (87.3)
Male 85 (12.7)
Treatment indication, n (%)
Moderate-to-severe CFL associated with 466 (69.9)
orbicularis oculi activity
Moderate-to-severe CFL and GL treated 201 (30.1)
simultaneously
Previous treatment with onabotulinumtoxinA | 94 (14.1)
or other botulinum toxin within 6 months, n
(%)
History of facial aesthetic procedure 63 (9.5)
(excluding onabotulinumtoxinA) in the
previous 6 months, n (%)
Received other nontoxic or nonperiocular 65 (9.8)
facial aesthetic or dermatologic treatment at
current visit, n (%)

Abbreviations: CFL, crow’s feet lines; GL, glabellar lines.

Safety

A total of 14 AEs occurred in 11 of 667 (1.7%) subjects in the
safety analysis set (Table 2). This is similar to the incidence in
the full analysis set, in which AEs were reported in 1.6% of the
subjects. The majority of the 14 AEs were assessed as mild
(85.7%; 12/14); 1 event was moderate and 1 was severe (both
eyelid ptosis). Most AEs (11/14) resolved without sequelae.
The only AEs reported in more than 1 subject were eyelid
ptosis, injection site pain, and bruising, which occurred in 2
subjects (0.3%), with 2 cases each. Only the 2 cases of injec-
tion site pain reported in 2 subjects were deemed by the
investigators as possibly related to onabotulinumtoxinA. One
SAE (acute renal failure) considered unlikely to be related to
onabotulinumtoxinA treatment by the investigator occurred in
1 subject (0.2%); this event was considered to be attributable
to symptoms worsening due to treatment for recurrent tuber-
culosis. Four unexpected AEs were reported in 3 (0.5%)

subjects (1 case each of tuberculosis, burning sensation, nail
disorder, and acute renal failure). All unexpected AEs were
assessed as mild by the investigator and were considered
unlikely to be related to onabotulinumtoxinA treatment.

Effectiveness

Effectiveness was assessed by the investigators in 376
subjects. The overall change from baseline showed CFL
was improved (effective treatment) in 99.7% (375/376) of
the subjects and unchanged (ineffective treatment) in 1
subject (0.3%).

Discussion
This is the first prospective PMS study of onabotulinumtoxinA
for treatment of CFL, with or without simultaneous treatment
of GL, in a Korean population. Postmarketing studies are
progressively becoming mandatory in many countries where
regulatory agencies require additional postmarketing data to
confirm the continued safe use of a medication in the treated
population.'? This real-world study of 667 Korean subjects
provided new information for this specific population, show-
ing that onabotulinumtoxinA treatment of CFL with or with-
out GL is well tolerated, with no new safety concerns. The
majority of AEs were mild in severity, and the only AE that
was considered to be related to treatment was mild injection
site pain. A total of 4 unexpected AEs in 3 subjects were
reported for onabotulinumtoxinA; none was considered to be
related to onabotulinumtoxinA or to the injection procedure.
Our results are in accordance with postmarketing AE data
for onabotulinumtoxinA as reported to the US Food and Drug
Administration covering the first year after its initial approval
for aesthetic use in treating GL."* OnabotulinumtoxinA was not
associated with any new safety concerns, and unexpected AEs
each constituted less than 1% of the 995 nonserious AEs
reported for aesthetic procedures."® However, the overall inci-
dence of AEs reported in this surveillance study was lower than
that previously reported in clinical trials. In a prospective,
multicenter, randomized, double-blind, active-controlled study
conducted in a Korean population to treat GL of at least
moderate severity at maximum frown, treatment-emergent
AEs of 18.1% (24/133 subjects; 36 AEs) and treatment-related
AEs of 4.5% (6/133 subjects; 8 AEs) were reported for
onabotulinumtoxinA.” Additionally, a meta-analysis of safety
and tolerability data of onabotulinumtoxinA in more than 1600
participants treated for CFL and GL from high-quality, placebo-
controlled studies conducted prior to 2009 reported an overall
incidence of onabotulinumtoxinA-related AEs of 26.6%.'* The
most common treatment-related AEs reported in the meta-
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Table 2 Incidence of Adverse Events

Preferred Safety Population (n=667)
Term
Treatment-Emergent Treatment-Related
AEs AEs
Events, Subjects, n Events, Subjects, n
n (%) n (%)
Overall 14 1 (1.7) 2 2(0.3)
Injection site 2 2 (0.3) 2 2 (0.3)
pain
Bruising 2 2 (0.3) 0
Eyelid ptosis 2 2 (0.3) 0
Acute renal | 1 (0.2) 0
failure
Burning | 1 (0.2) 0 0
sensation
Constipation | 1(0.2) 0
Erythematous | 1 (0.2) 0
rash
Injection-site | 1 (0.2) 0 0
swelling
Medicine | 1(0.2) 0 0
ineffective
Nail disorder | 1 (0.2) 0
Tuberculosis | 1 (0.2) 0

Abbreviation: AE, adverse event.

analysis were headache (7.0%), eyelid sensory disorder (4.1%),
eyelid ptosis (3.6%), and injection site pain (2.1%). The higher
incidence of AEs in clinical trials of onabotulinumtoxinA com-
pared with PMS studies may be attributable to differences in the
monitoring of AEs within the setting of a clinical trial in which
study conditions are rigorously controlled compared with post-
marketing surveillance.'?

The effectiveness data showed that treatment with
onabotulinumtoxinA improved the appearance of CFL in
more than 99% of the subjects with available data. These
results are consistent with data from a 2-center, open-label,
single-group, 14-day study that reported a response rate of
100% after 4 days for treatment of moderate-to-severe GL
with onabotulinumtoxinA in treatment-naive subjects.'
Our findings are also comparable to the response rates of
88.6%, 94.1%, and 88.6% reported at maximum frown
from clinical studies of onabotulinumtoxinA in different
Asian populations.”” However, it should be noted that
these data”®'

were conducted in standardized conditions, which differs

were generated from clinical trials that

from the current PMS study design. Consequently, discre-
pancies in patient selection or treatment conditions may

alter the efficacy/effectiveness outcomes.

There are several limitations to this study. First, AEs
were only monitored at follow-up visits for up to 3 months
after the index treatment. This may have led to recall bias
and to potential under-reporting of AEs. In addition, only
376 of 695 subjects were assessed for effectiveness, poten-
tially leading to withdrawal bias. Finally, the PMS study
design makes it difficult to control for all confounding
factors, which may have impacted study outcomes (eg, tele-
phone contact to collect safety data for subjects who did not
have office visits within 3 months of the index treatment).
Despite these caveats, our study provides valuable real-
world data on onabotulinumtoxinA treatment of CFL and/
or GL in a large population in Korea and has helped to
provide a more accurate understanding of the safety and
effectiveness of onabotulinumtoxinA in this country.

Conclusions

OnabotulinumtoxinA treatment of CFL, with or without
simultaneous treatment of GL, was well tolerated and
effective in the postmarketing setting in Korea. No new
safety concerns were identified for onabotulinumtoxinA in
this real-world setting compared with the safety profile
identified in the clinical development program for CFL
treatment. OnabotulinumtoxinA may be safely used in
Korean subjects for the treatment of moderate-to-severe

CFL with or without simultaneous treatment of GL.

Abbreviations

AE, adverse event; CFL, crow’s feet lines; CI, confidence
interval; GL, glabellar lines; ISAPS, International Society
of Aesthetic Plastic Surgery; MFDA, Korean Ministry of
Food and Drug Safety; PMS, postmarketing surveillance;
SAE, serious adverse event.
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