Long-Term Efficacy and Quality of Life in the Treatment
of Focal Hyperhidrosis with Botulinum Toxin A

STEPHEN R. TaAN, MD anD NoweLL SorLisH, MD, FRCPC

Department of Dermatology, University of Toronto, Toronto, Ontario, Canada

BACKGROUND. Botulinum toxin A has been used increasingly
in the treatment of focal hyperhidrosis.

OBJECTIVE. To assess the long-term efficacy of botulinum toxin
A in the treatment of hyperhidrosis and the changes in quality
of life and patient satisfaction with treatment.

METHODS. A questionnaire was designed to assess the efficacy
using visual analog scales and the quality of life both before and
after treatment using a modified Dermatology Life Quality In-
dex scale.

RESULTS. There was a reduction in the hyperhidrosis and a sta-
tistically significant improvement in the quality of life scores for
the axillae, palms, and forehead.

CONCLUSION. Botulinum toxin A injections are safe and effec-
tive for the treatment of hyperhidrosis of the axillae, palms,
and forehead, resulting in an improved quality of life for pa-
tients.
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Primary hyperhidrosis is a common disorder, esti-
mated to affect 0.6-1.0% of the population.! It may
be defined as excessive, uncontrollable sweating in the
absence of a discernible cause, and is most commonly
limited to the axillae, palms, soles, or forehead.>3 The
primary, or idiopathic, form of hyperhidrosis may re-
sult from a dysregulation of the central sympathetic
nervous system, possibly of the hypothalamic nuclei
or of the prefrontal areas and their connections.?* Lo-
calized hyperhidrosis is most commonly primary, but
may occur secondary to olfactory or gustatory stimuli,
intrathoracic neoplasms, neurologic lesions, and Frey’s
syndrome.! In addition, palmoplantar hyperhidrosis
may occur in some patients with Raynaud’s disease,
rheumatoid arthritis, erythromelalgia, nail patella syn-
drome, keratosis palmaris et plantaris, atrioventricu-
lar fistula, and cold injury.!

Several therapies are currently available for the
treatment of focal hyperhidrosis. Topical aluminum
chloride and iontophoresis may be effective, possibly
through mechanical obstruction of eccrine sweat
gland pores; however, both of these modalities give
short-term benefit.1:* Systemic anticholinergic agents
have been used, but the dosage required to achieve a
reduction in sweating commonly has significant side
effects. A direct surgical approach is the excision of
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the area of sweating, which may be appropriate if the
area of excessive sweating is small.! Sympathectomy
has been used with success, but carries significant
risks, including the development of compensatory hy-
perhidrosis in other areas of the body."¢ Finally, lipo-
suction has been advocated as an effective treatment
option, with the intent of removing eccrine sweat
glands from the junction of the dermis and the subcu-
taneous tissue.”-?

Botulinum Toxin and Hyperhidrosis

Botulinum toxins are a family of neurotoxins pro-
duced by the anaerobic bacterium Clostridium botuli-
num, and botulinum toxin A has been used in clinical
medicine for several applications.” The medical appli-
cations were first hypothesized by Justinus Kerner
around 1820 in his description of food-borne botu-
lism.'% Botulinum toxin A acts by blocking the release
of acetylcholine from the presynaptic terminal of the
neuromuscular junction.! Nerve fiber degeneration
and sweat gland atrophy do not appear to be major
components of botulinum toxin action.'? Botulinum
toxin A is available in two preparations: in the United
States, it is available as Botox (manufactured by Aller-
gan, Irvine, CA) and in Europe as Botox or Dysport
(manufactured by Ipsen Biopharm, Wrexham, UK). In
terms of efficacy, one unit of Botox is estimated to be
equal to 3-5 U of Dysport.!3

As the innervation at both the neuromuscular junc-
tion and the eccrine sweat glands utilize acetylcholine
as the neurotransmitter, botulinum toxin A has been
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used in dermatology in the treatment of hyperfunc-
tional facial lines and of focal hyperhidrosis. When in-
jected intradermally into the forearm of a normal con-
trol, 0.1-1.0 U of Botox produces a 1.0-1.5 cm?
anhidrotic area.' When used for hyperhidrosis, a
5-10 U injection of Botox produces an anhidrotic
area of 1.2-1.9 cm? within 6 days.!> After 6 months,
the anhidrotic skin area decreases, suggesting partial
recovery of sweat gland function.'® The extent of the
anhidrotic effect of botulinum toxin A is dose depen-
dent, with a minimum dose of 2.5 U/cm? of Dysport
(approximately 0.625 U of Botox) needed to obtain an
effect on sweat production.'¢ To block sweat gland ac-
tivity completely, 20 U/cm? of Dysport (approximately
5 U of Botox) are needed.1¢

In several trials, botulinum toxin A has been shown
to be effective in reducing axillary hyperhidrosis, with
the average relapse occurring after 4—6 months.1%17-20
The degree of reduction in sweat has been confirmed
by gravimetric measurement.'” There appears to be a
dose-response relationship, with higher doses of botu-
linum toxin A producing longer remissions of up to
7-15 months.’S Botulinum toxin A has been shown to
be effective in the treatment of palmar hyperhidrosis,
with the reduction in sweating reported to last from 2
to 12 months.?'-% In the treatment of forehead hyper-
hidrosis, botulinum toxin A has been shown to signifi-
cantly reduce the amount of sweating for at least 5
months.3 Botulinum toxin A has also been shown to
be effective in treating focal hyperhidrosis associated
with Frey’s syndrome.26-?7

Moderate to severe localized hyperhidrosis is asso-
ciated with considerable morbidity, including skin
maceration, secondary microbial infection, soiling of
clothing, social embarrassment, and occupational dis-
ability."1” The present study was undertaken to evalu-
ate the patient’s perception of the efficacy of botuli-
num toxin A in the treatment of focal hyperhidrosis,
as well as to assess any noted changes in the quality of
life as a result of the botulinum toxin A treatment.

Materials and Methods

This study was reviewed and approved by the Research Eth-
ics Board of the University of Toronto and informed consent
was obtained from all subjects. The study was designed as a
retrospective analysis of patients treated for hyperhidrosis
with botulinum toxin A over the past 3 years. In all cases,
the form of botulinum toxin A used was Botox. For the
treatment of the axillae or the palms, a total of 100 U of
botulinum toxin A were injected. To evenly cover the focal
hyperhidrosis within these areas, a Minor starch iodine test
was performed prior to treatment, and 50 U of Botox were
injected evenly throughout the affected area on each side. In
the case of forehead injections for hyperhidrosis, up to 100
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U of botulinum toxin A were injected into the hyperhidrotic
areas of the forehead identified with the Minor starch iodine
test. In all cases, each injection was placed in the dermis or
in the dermosubcutaneous fat junction.

A follow-up questionnaire was designed to assess several
parameters, including the age of onset and noticeability of
the sweating at that time, the subjective efficacy of the botu-
linum toxin A treatment at various time intervals, the time
at which the patient felt the sweating had returned suffi-
ciently to warrant a re-treatment and the level of sweating at
that time, and the patient’s assessment of their quality of life
before and after the botulinum toxin A treatment. In addi-
tion, the patients were asked to elaborate on any complica-
tions they experienced as a result of the treatment and to
comment on any additional impacts that the botulinum
toxin A treatment had on their lives.

Visual analog scores were utilized to assess parameters
such as the noticeability of the sweating and patient satisfac-
tion. Each visual analog score scale was drawn along a 100
mm line, with opposite descriptions at either end of the line.
To assess the quality of life, a modified Dermatology Life
Quality Index was developed (Figure 1). The questionnaire
was modified from the standard questionnaire, changing the
wording in question 1 from “symptomatic” to “sweaty,” to
make it more appropriate for application in hyperhidrosis.
The Dermatology Life Quality Index questionnaire used in
this study was scored in the standard fashion.?$

Statistical analysis was performed using the paired Stu-
dents #-test, comparing the individual and the total Derma-
tology Life Quality Index scores before and after the botuli-
num toxin A treatment. All statistical analyses were two-
sided, with an a-error of 0.05.

Results

A total of 58 people were approached to complete the
survey, of which 34 agreed to participate in the study.
Of the 58 surveys mailed out, 10 people had changed
addresses and could not be located, 2 people contacted
us and refused to participate, and the remaining 12 did
not respond to the survey. The demographics of the
study are shown in Table 1. The average age at onset of
the hyperhidrosis was 15.6 = 8.4 years, and the notice-
ability of the hyperhidrosis at onset for all locations
was rated as 92.7 * 10.9 on a visual analog scale.

The perceived effectiveness of botulinum toxin A is
shown in Figure 2 for axillae, palms, and forehead.
The timing and degree of symptoms at the return of
hyperhidrosis are shown in Table 2. The average max-
imal effect for the axillary treatments was approxi-
mately 80%, which was reached in 2 weeks—3 months
and lasted for almost 6 months before a re-treatment
was required. Similarly the palms reached an average
maximal effect of approximately 53% in 2 weeks, and
this effect gradually tapered off over the next 6
months. The forehead responded very well, with an
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Before the BOTOX treatment, . Very much
how sweaty had your skin been? A lot

A little
Not at all
Before the BOTOX treatment, | Very much
how embarrassed or self- | A ot
conscious had you been because | A [jttle

of your skin? Not at all

Before the BOTOX treatment, | Very much
how much had your skin & A lot
interfered  with  you going | A little
shopping or looking after your | No at all
home or garden?
Before the BOTOX treatment, | Very much
how much had your skin | A lot
influenced the clothes you wear? | A |ittle
Not at all
Before the BOTOX treatment, | Very much
how much had your skin affected | A lot

any social or leisure activities? A little
Not at all
Before the BOTOX treatment, . Very much
how much had your skin made it | A ot
difficult for you to do any sport? | A little
Not at all
Before the BOTOX treatment, had | Yes

your skin prevented you from | No
working or studying?

Not relevant

Not relevant

Not relevant

Not relevant
Not relevant

a. If “no”, before the BOTOX | A ot
treatment, how much had | A jjye
your skin been a problem at | Nt ot all
work or studying?

Before the BOTOX treatment, = Very much

how much had your skin created | A Jot

problems with your partner or @ A little
any of your close friends or | Not at all
relatives?

Before the BOTOX treatment, = Very much

how much had your skin caused | A lot

any sexual difficulties? A little

Not at all

Before the BOTOX treatment, = Very much

how much of a problem had the | A ot

treatment for your skin been, for | A |iule
example by being messy or by | Not at all
taking up time?

Not relevant

Not relevant

Not relevant

Figure 1. Modified Dermatology Life Quality Index for hyper-
hidrosis.

average maximum rated efficacy of 100% within 2
weeks. The effect gradually tapered off, with a desired
re-treatment after 4.5 months.

The total Dermatology Life Quality Index scores
for before and after the botulinum toxin A injections
are shown in Figure 3. The difference in the Dermatol-
ogy Life Quality Index score before and after botuli-
num toxin A therapy was statistically significant for
the axillae (P < .001), the palms (P < .02), and the
forehead (P < .03). Overall patient satisfaction with

Table 1. Study Demographics

Total 34
Axillary 22
Forehead 2

Palms 10

Age (years)
Gender

29.6 (range 17-56)
21 female, 13 male
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Figure 2. Efficacy of botulinum toxin A for hyperhidrosis of the ax-
illae, forehead, and palms (average = standard error of the
mean).

the botulinum toxin A injections in the therapy of hy-
perhidrosis is shown in Figure 4.

For the comments on the actual injections, most pa-
tients only noted mild pain at the injection sites; nota-
bly the pain was greatest for injections into the palms,
as shown in Table 3. Also, 3 of the 10 patients treated
for palmar hyperhidrosis noted a transient, mild
weakness in their hands. One patient who had treat-
ment of the axillae noted an increase in sweating over
the forehead, which this person found particularly
troublesome. Finally, one patient treated with fore-
head injections noted that he was unable to wrinkle
his forehead well after the injections.

Discussion

In this study, botulinum toxin A injections proved to
be an effective method for treating focal hyperhidro-
sis. The durations of effect are similar to the durations
noted in previous studies. Notably the treatments of
the axillae, forehead, and palms all had good remis-
sion, lasting on average between 4 and 7 months.

As in previous studies, patients treated with botuli-
num toxin A for palmar hyperhidrosis had a variable
duration of response. Although the average suppres-
sion of hyperhidrosis lasted for more than 6 months,
there was a wide range; some patients had very
lengthy remission for more than 1 year, while others

Table 2. Timing and Degree of Symptoms at Return (Average +
Standard Deviation)

Time of return of Visual analog score
Location symptoms (months) rating severity of hyperhidrosis
Axillary 59+ 32 723 218
Forehead 45+0 57.0*x0
Palms 7.7 5.0 84.3 =228
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Figure 3. Dermatology Life Quality Index total scores (average *
standard deviation).

had a very short duration of effect. Notably this retro-
spective study reflected our previous protocol for pal-
mar hyperhidrosis, which involved injecting 50 U into
the palms only. We have subsequently changed the
protocol, and we currently inject 100 U into each
palm and the affected areas of the fingers, for a total
dose of 200 U. With this increased dose injected over
the entire palmar surface of the hands, we hope to
achieve better suppression and longer remissions of
palmar hyperhidrosis.

The Dermatology Life Quality Index is a validated
tool for measuring the impact of cutaneous disease on
the quality of life of patients and it has been applied to
many common skin conditions, such as psoriasis and
atopic dermatitis. To our knowledge, the Dermatol-
ogy Life Quality Index has not previously been used to
assess the change in quality of life with the treatment
of hyperhidrosis with botulinum toxin A. In this
study, there was a statistically significant improve-
ment in the Dermatology Life Quality Index for pa-
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o
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D
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Figure 4. Overall patient satisfaction with botulinum toxin A for
the treatment of hyperhidrosis (average =+ standard deviation).
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Table 3. Visual Analog Scores of Pain During the Botulinum Toxin
A Injections (Average = Standard Deviation)

Location Pain during treatment
Axillary 299 £ 245
Forehead 355+ 474
Palms 68.1 + 31.8

tients treated with botulinum toxin A for hyperhidro-
sis of the axillae, palms, and forehead. This was
reflected in the positive patient comments and the rel-
atively high overall patient satisfaction ratings for
these areas.

The side effects seen with botulinum toxin A treat-
ment, specifically pain with injections and mild weak-
ness of the hands after palmar injections, are consis-
tent with the current literature. Notably the pain was
rated as significantly greater for injections into the
palms, possibly because of the increased thickness of
the skin and the multiple sensory receptors at this lo-
cation. The complication of compensatory hyperhidro-
sis on the face noted by one patient treated for axillary
hyperhidrosis has not been reported previously with
botulinum toxin A treatments. This may reflect a phys-
iologic response in times of thermal stress, with a
compensatory increase in sweating in other areas to
compensate for the decrease in axillary sweating. Alter-
natively, this may reflect a subjective perception of an
increase in sweating in this area, which may not have
seemed to be as severe compared to the axillary area
prior to treatment. This interesting side effect may be
seen more frequently, as botulinum toxin A is increas-
ingly used in the treatment of hyperhidrosis.

For comments on the changes in their quality of
life, many patients noted a decrease in self-conscious-
ness and an improvement in their self-confidence.
With axillary hyperhidrosis, patients specifically noted
that they were able to change their wardrobe and to
wear multiple colors, as opposed to simply black,
which does not show the sweat stains. Also, several
people said that they had previously dressed lightly,
even in cold weather, in the hope that this would help
to decrease the axillary hyperhidrosis; after treatment,
this practice was no longer necessary. Patients with
palmar hyperhidrosis commented that they noted im-
provements when they had to shake people’s hands,
especially those patients involved with any type of
public relations. Finally, one dramatic patient said
that she had been on the verge of suicide as the hyper-
hidrosis had completely disrupted her life, and that
these feeling had subsided as the hyperhidrosis im-
proved after the botulinum toxin A injections.

One potential weakness of this study is the small
number of patients in the group treated for forehead
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hyperhidrosis. This reflects the distribution of patients
seen in this practice, with the majority being treated
for axillary and palmar hyperhidrosis. In the future,
data should continue to be collected in all of these ar-
eas to further our knowledge of the treatment of hy-
perhidrosis with botulinum toxin A.

In conclusion, botulinum toxin A injections are a
safe and effective treatment for hyperhidrosis of the ax-
illae, palms, and forehead, resulting in significant im-
provement in the quality of life for the treated patients.
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