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BACKGROUND. Although axillary hyperhidrosis is readily treated
with botulinum toxin, the time course of benefits is not well es-
tablished.

OBJECTIVE. To quantify the long-term effectiveness of botuli-
num toxin type A (BTX-A) for the treatment of axillary hyper-
hidrosis.

METHODS. This was a double-blind, placebo-controlled study.
Eighteen patients received intradermal injections of either 100
U BTX-A (50 U/ml/axilla) or placebo. Sweating per surface
area was quantified monthly for 5 months.
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_months was 88.2%, At the end of the study, only 1 of 12

RESULTS. The BTX-A group had an average reduction in
sweat production of 91.6% at 2 weeks (from 5.03 ml/min/m?
to 0.42 ml/min/m2, P < .05). ction over

BTX-A-treated patients had returned to baseline sweat pro-
duction.
CONCLUSION. These quantitative results demonstrate that BTX-A
is a safe and effective treatment for axillary hyperhldrosm and
that the benefits last for at least 5 months.

AXILLARY HYPERHIDROSIS is a disorder charac-
terized by profuse sweating in excess of evaporation.
The disorder affects both one’s professional and per-
sonal life. Botulinum toxin type A (BTX-A) has been
shown to be both effective and safe for focal hyper-
hidrosis. Recent studies have demonstrated that BTX-A
injections into the axillae result in dramatic reductions
in sweat production.’S There are reports that this ef-
fect can last 4-7 months or longer. However, the
methods for quantitating the sweat rate have varied
and there are no standardized methods for sweat col-
lection. Furthermote, comparison of studies is difficult
due to the lack of jstandardized units for the sweat
rate, as most studigs.have ignored the subject’s size

~ and area of sweat- CQllectlon This study was designed

" to document the tinge course and duration of benefit
- of BTX-A treatment for axillary hyperhidrosis, and to
use rigid methods fo sweat collection and a more pre-
cise descrlptlon of § Sweat rates per surface area.

Methods
Stydy

The study was de51gned as a prospective, double-blind, pla-
cebo-controlled trial. The randomization of subjects was

esign
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“of placebo versus BTX-A. The treatment allocation code %

performed by a pharmacist, so that neither the treating phy- ,
sician nor the patient had any knowledge of the assignment §

was kept by the pharmacist and revealed only after each }
sub]ect had completed the study. For each subject, the phar- §
macist prepared prior to treatment two 1 ml syringes with §
either placebo or BTX-A. After the study the placebo- §
treated subjects received a BTX-A injection.

Subjects

Individuals with symptoms of hyperhidrosis were recruited
through advertisement and reports of the study in the me-
dia. Exclusion criteria were treatment with botulinum toxin
within 3 months, known allergy or sensitivity to the study
medication, presence of neuromuscular disease, concurrent
use of medications that might interfere with neuromuscular g
transmission, infection at the injection site, pregnancy, nurs-}
ing, or planning a pregnancy, or not using reliable birth con- §
trol; The study was approved by the Human Subjects Divi- {
sion at the University of Washington and the subjects :
provided written informed consent.

Injection Protocol

The subjects were injected in both axillae with either BTX-A§
or placebo (saline). A 100 U vial of BTX-A was reconstituted?
by a pharmacist with 2 ml preservative-free saline and pre-
pared as two 1 ml syringes (50 U/ml). Each patient received 11
ml of BTX-A or placebo per axilla distributed among 7-10]
intradermal injection sites in the hair-covered area. 3
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®lutcome Measures

‘titativem cments of sweating were done once be-
fore injection and at monthly intervals auer 3 S-month pe-
Fiod. Sweat collections were made from both axillae during
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g 15-minute resting period (30 minutes after the injection).
¥he sweat was absorbed with discs of filter paper (grade
£00, 5.5 cm diameter), covered by a 6 cm X 6 cm square of
®arafilm (Figure 1), and secured in place by microfoam tape.
o ensure contact of the filter paper with the skin, the sub-
Jects rested supine with their arms adducted during the COE
fection period. After sweat collection, the discs were ro-
furned with a Torceps fo their screw-tob plastic containe

The containers were wejghed wirh the filter paper_before

and after sweat collection.

afety

Adverse events were monitored throughout the study pe-

rod.

Btatistical Methods

3

pme 1.0 software (StatView Student Abacus Concepts, Inc.,
erkeley, CA). Differences in sweat rate were assessed by a
say analysis of variance (ANOVA), and differences in
ere assessed with a t-test. All means are expressed as
&1 SD and a value of P < .05 was considered significant.

Results

A total of 18 patients (7 females, 11 males) with a
?rlean age of 32.2 * 8.6 years (range 16-50 years)
ere enrolled in the study. There was no significant
difference in age between the treated group (30.3 =+
8.3 years) and the control group (36.0 * 8.4 years).
i The preinjection sweat rate of the BTX-A group
{5.04 * 4.64 ml/min/m?) was not significantly higher
than for the control group (2.97 + 1.68 ml/min/m?2).
After 2 weeks (1-30 days) the sweat rate was signifi-

fan roup by an average of
21.6% (from 5.04 * 4.64 t0 0.42 + 0.30 mlmi m?).
After injection the sweat rate for the treated group re-
mained significantly reduced throughout the study by
20 _average of 88.2% compared to the preinjection
sweat rate (0.59 * 0.17 versus control 1.78 + 0.34
folimin/mZ) Only 1 of 12 subjects i the freated group
had resumed a normal sweat rate at the end of the
tudy. The control group temporarily experienced a

»
tontrol group also confirms the great inter- and intra-
Subject variability (Figure 2).

Data analysis was performed using StatView Student vol-
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Figure 1. Technique used to quantitate the axillary sweat response
(Odderson'® with permission).

Safety Results

During the study only 1 of 18 patients reported an ad-
verse event in the form of a localized, mild compensa-
tory hyperhydrosis between her thighs.

Discussion

This study documents the time course of the long-term
benefits of BTX-A in the treatment of axillary hyper-
hidrosis. The treatment is effective and the reduction
in sweat production is dramatic and lasts for at least §
months, which was the duration of the study. In one
subject the benefits lasted beyond 6 months. BTX-A is
a safe treatment for axillary hyperhidrosis and the ad-
verse effects are rare and mild, with only one subject
reporting possibly mild compensatory sweating on her
thighs. The duration of benefits was in excess of the
preferred minimum time for repeat injections.

A unique feature of this study is the technique for
sweat collection and the expression of the sweat rate
in relation to the surface area from which the sweat
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Figure 2. Percent change in axillary sweat rate after BTX-A injec-
tion. In most patients, the maximum reduction in sweat produc-
tion occurred within the first 30 days. At the end of the study,
only 1 of 12 patients had returned to pretreatment sweat produc-
tion. At day 100, all but two patients still had sweat production
levels that were approximately 70% below baseline.

was collected. In previous studies a variety of methods
have been used to assess sweating. Frequently, gravi-
metric measurements have been used to quantitate
sweating, since this technique primarily requires an
accurate scale."~ Other nonvolumetric techniques
have been used, such as visual inspection with starch-
iodine,>%? planimetry of hyperhydrous areas identi-
fied with iodine-starch,? digital image analysis of nin-
hydrin-stained sheets,!? and evaporimeter? and subjec-
tive evaluation.»!! However, the sweat collection
techniques have been inaccurate, as the time for col-
lection has been brief (1 minute), which increases the
variability of measurements,’¢7 or the time period
not described.! Furthermore, sweat has been collected
from both sides of the filter paper and allowed to
evaporate before and during weighing.’ Measure-
ments of sweating by evaporimeter tends to underesti-
mate sweat production when it exceeds evaporation,
- which is often used as a definition for hyperhidrosis.
~ The technique uged in this study was designed to
minimize evaporation immediately after sweat collec-
tion by returning the filter paper discs with a forceps
to the screw-cap conhtainer. The plastic container was
weighed before and after sweat collection. In addition,
the collection periods have been longer (15-30 min-
utés) to minimize fluctuations in sweat rate. In order
to reduce measurement errors, several discs of filter
paper were used to increase the weight of the discs.
Efforts have also been made to relate the sweat rate
to the surface area. Sweat was collected on discs cov-
ered by parafilm, thus limiting sweat collection to only
one side of the filter paper. In addition, the parafilm
was placed to prevent sweat from the surrounding
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Figure 3. Change in axillary sweat rate following BTX-A. At week 2, ;_
average reduction in sweat production was 91.6%. Throughout the §
5-month study period, the average reduction in sweat production §
was 88.2%. Average sweat production remained far below baseline ]
at 5 months, suggesting that the benefits of treatment may last
considerably longer than 5 months. Values are means + SE.

area from running down the axillae and being ab- §
sorbed by the filter paper.

Such careful techniques for sweat collection and §
sweat rate reporting are now more important, as dose- [
response relationships are being researched and com- §
parisons of BTX-A and BTX-B are undertaken. If the |
sweat rate is not expressed per unit surface area, a large §
male with a normal sweat rate may meet the definition 1
of hyperhidrosis, while a small-statured woman with }
hyperhidrosis may not meet the criteria unless the sweat 1
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Figure 4. Percent change in axillary sweat rate in the control
group. Sweat production in the placebo-treated patients waS‘
highly variable throughout the study period. Only patient 4 dem-
onstrated a consistent reduction in sweat production. 3
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“is expressed per time unit and surface area. Such
t rate expressions will also make a quantitative
definition of hyperhidrosis more meaningful.

The gold standard for sweat rate assessment is by re-
sistance hygrometry. With this method, sweating is
measured by passing dried air through a capsule affixed
to the skin. The humidity of the air leaving the capsule
fis measured using resistance hygrometry.1%13 However,
such techniques exceed the capacity of most clinical set-
tings. The method used in this study provides a practi-
cal alternative. The use of capsules with filter paper
‘may provide an even better and still practical way to
_collect sweat. The capsules would prevent sweat from
‘surrounding areas to penetrate to the collection site,1415
. The starch-iodine technique is commonly used to

identify the area of hyperhidrosis prior to injection of

botulinum toxin.” However, such marking technique
twas not used in this study. It has been the experience
tof the author that the area of hyperhidrosis in the axil-
 lae is confined to only part of the hair-covered area.
Thus only the hair-covered area was injected.

In order to reduce the number of injection sites, a
relatively high concentration of botulinum toxin was

used (5 U/0.1 ml).'® The distance between injection
sites of 2 cm was based on earlier studies where injec-

igns of 1.0 and 2.0 U of botulinum toxin resulted in

mhydrous circle of 1.5 cm and 1.3 cm in diameter,
respectively.1”-18 This technique has been reported to
reduce the sweat rate by more than 70%.16

The anhydrous response to BTX-A of more than 5
. months is consistent with other reports. In these studies
' the doses have ranged from 19 to 200 Ulaxillae (50—
250 U of Dysport) lasting 4-10 months,1-3:5-8,10.11,16,19
With lower doses (15-20 U of Dysport), no effects were
reported and a reduced response was seen with 30 U of
. Dysport.®
The sweat rates were significantly suppressed be-
-yond § months. Since 3 months is the preferred mini-
§ mum time interval for repeat injections, axillary hy-
. perhidrosis can be treated effectively with BTX-A
injections.* The treatments can likely be spaced fur-
ther apart, such as two times per year, thus minimiz-
ing the risk of neutralizing antibody formation.

It is of particular interest that one subject approxi-
mately 20 years prior to the study had been hospital-
ized with botulism when he served in the U.S. military
- in Germany. His symptoms at that time included se-
E vere nausea, vomiting, abdominal pain, and general-
¥ ized weakness. However, the subject did not remem-
§ ber this event until after the study. His anhydrous
§ response did not differ from the other subjects (Figure
“atient 8, Figure 4), and his sweat rate remained

pressed for more than 6 months.

\
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Conclusion

These results demonstrate that BTX-A is a safe and ef-
fective treatment for axillary hyperhidrosis and that
the benefits last for at least 5 months. The anhydrous
response lasts the minimum time preference for repeat
botulinum toxin injection of 2-3 months. This condi-
tion is thus readily managed with repeat injections of
BTX-A. By reporting the sweat rate per time unit and
surface area, meaningful comparisons can be made be-
tween studies and may provide a tool for a quannta—
tive definition of hyperhidrosis. |~
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