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Abstract

Primary hyperhidrosis, an idiopathic disease that commonly affects the palms, soles, axillae,
and/or craniofacial region, is characterized by perspiration in excess of what is required for
physiologic cooling. This disease begins in childhood or adolescence and negatively impacts
emotional, physical, and psychological well-being. This review explores current therapeutic
options for primary hyperhidrosis in the pediatric population, including topical therapies, oral
therapies, non-surgical and procedural interventions, and adjunctive therapies. In addition, this
review identifies new and emerging treatments and highlights the need for further research and

therapeutic options for this impactful disease.
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Introduction

Hyperhidrosis is perspiration that exceeds what is required for physiologic cooling.
Further categorization of hyperhidrosis depends upon the presence or absence of an underlying,
identifiable cause. Primary hyperhidrosis is idiopathic in etiology and characterized by bilateral,
focal or multifocal involvement. In contrast, secondary hyperhidrosis results from an underlying
cause, such as a medical condition or medication, and often manifests by generalized (rather than
focal) sweating. Prior to discerning a diagnosis of primary hyperhidrosis, secondary
hyperhidrosis should be ruled out.

The exact cause of primary hyperhidrosis has not been elucidated, though a genetic
predisposition has been suggested.! Physiologically, overactivity of the sympathetic nervous
system is thought to cause excessive stimulation of the eccrine glands and the resultant increased
sweating characteristic of primary hyperhidrosis.! The anatomic sites most commonly affected
by primary hyperhidrosis are the axillae, craniofacial region, palms, and soles; less frequently the
back, chest, or area under the breast may be involved.? As of 2016, Doolittle et al reported
primary hyperhidrosis had a prevalence of 4.8% in the United States (U.S.), though this is lower
than other countries and may reflect underreporting.?

Hyperhidrosis interferes with multiple aspects of life and causes significant patient
distress. Excessive perspiration adversely affects social interactions, such as shaking hands;
athletic activities, such as gripping sports equipment; and activities of daily living, such as
writing and using touch technology. Further impacts may be felt on extracurricular pursuits, such
as playing video games, learning an instrument, or participating in fine arts. These daily
challenges negatively impact emotional well-being and mental health. One recent study

demonstrated a positive correlation between hyperhidrosis severity and rates of anxiety and
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depression.® In these patients, the prevalence of anxiety and depression was reported to be 21.3%
and 27.2%, respectively; in patients not suffering from hyperhidrosis, the rates for anxiety and
depression were 7.5% and 9.7%, respectively.®

Primary hyperhidrosis usually starts prior to 20 years of age.? Patients with involvement
of the palms and soles have the earliest mean age of onset.? Furthermore, patients under 21 years
of age are more likely than adults to bring their concerns regarding excess sweating to the
attention of a healthcare provider.? Thus, providers who care for pediatric and young adult
populations must be knowledgeable regarding management of this impactful medical condition.
This review summarizes the current therapeutic options for the pediatric patient suffering from
primary hyperhidrosis.

Topical Medications

Topical therapies are considered first-line treatment for mild to moderate primary
hyperhidrosis, though long-term adherence may be challenging. General limitations of topical
treatments include local irritation and, for some interventions, a relatively short duration of
action.

Aluminum salts

Aluminum salts work by precipitating ions that clog eccrine ducts, thereby physically
blocking sweat from reaching the surface of the skin.* Secondary changes to the sweat gland may
occur, such as atrophy and necrosis.* Due to the destruction of secretory units within the eccrine
sweat glands, future sweat production may be decreased, and the patient may require less
frequent treatments.* The application of aluminum salts is generally limited to use on the axillae,
palms, soles, or craniofacial region. Over-the-counter formulations may have active

concentrations up to 12.5% aluminum chloride hexahydrate or 20% aluminum zirconium salts,
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85  while medical providers can prescribe aluminum chloride hexahydrate up to 20%, though the
86  concentration may be higher depending on the vehicle of delivery.® These must be applied to
87  clean, dry skin once daily at night, when hyperhidrosis is at its lowest level, then washed off in
88 the morning.® Home administration is a major benefit of this treatment option; however, the
89  necessity of long-term usage may negatively impact adherence. Skin irritation is a limiting
90 adverse effect, but this can be mitigated with correct application to completely dry skin in the
91  evenings and use of low potency topical corticosteroids as needed.®
92  Glycopyrronium Tosylate
93 Topical glycopyrronium tosylate was approved by the Food and Drug Administration
94  (FDA) in June 2018 to treat primary axillary hyperhidrosis in patients 9 years of age and older.®
95  This anticholinergic agent exerts a local effect that decreases neuronal transduction of
96 acetylcholine at eccrine sweat glands.” Significant research has been recently performed
97 evaluating the safety and efficacy of topical glycopyrronium tosylate.®®° One such study that
98  pooled two study groups found 79% of pediatric study participants experienced a 50% decrease
99 in sweating, compared to approximately 54% in the control group.® These authors found a
100 relatively tolerable and predictable side effect profile, which included xerophthalmia,
101  xerostomia, and mydriasis; similar to that experienced with oral dosing of anticholinergics, but
102  generally less severe.® Application is once daily to cleaned axillae using a pre-moistened cloth
103  containing 2.4% glycopyrronium tosylate. Topical application makes it suitable for use on the
104  axillae, but these studies note patients should be counseled to avoid touching their eyes after
105 using the moistened towelette, as this behavior was associated with unilateral or bilateral
106  mydriasis in patients across the age spectrum.®®

107  Oxybutynin
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Oxybutynin is an anticholinergic that works by competitively preventing acetylcholine
from binding with muscarinic receptors.*® In recent studies, the transdermal application of
oxybutynin is shown to have a half-life of 62-84 hours, suggesting it may be a suitable option for
use in hyperhidrosis.'® Due to topical delivery, first-pass metabolism is bypassed and systemic
effects may be minimized.*® Research on oxybutynin in pediatric hyperhidrosis is limited, though
it has been studied in oral formulations for pediatric nocturnal enuresis. Nguyen and colleagues
conducted a small trial using topical oxybutynin in pediatric patients suffering from axillary
hyperhidrosis.!! This limited sample of 10 pediatric participants applied 1 g oxybutynin 3% gel
to the axillae every morning for four weeks.* The authors note this study did not enroll the target
number of participants and three subjects dropped out, leaving just seven participants to
complete the study.!* All seven subjects reported an improvement in their hyperhidrosis, while
six of seven patients reported an improved quality of life score.!! Patients reported side effects
most commonly associated with anticholinergics: xerostomia, constipation, and blurred vision.!
Further research is necessary to better elucidate the potential role of topical oxybutynin in the
treatment of primary hyperhidrosis.

Systemic Medications

When topical treatments are unsuccessful in alleviating symptoms of primary
hyperhidrosis, systemic medications can be used and may offer relief for excessive sweating.
Currently, oral anticholinergics represent the mainstay of systemic therapy. These may be
particularly beneficial for multifocal primary hyperhidrosis, as the medication exerts its effects
on all sweating sites.

Glycopyrrolate
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Glycopyrrolate is a synthetic anticholinergic that blocks acetylcholine from binding to
receptors.? The quaternary structure prevents this drug from crossing the blood-brain barrier,
resulting in little to no central nervous system effects.? This anticholinergic agent can be used
for any site of hyperhidrosis and is an affordable and effective treatment for hyperhidrosis. One
retrospective study of pediatric patients evaluated the use of oral glycopyrrolate in primary
hyperhidrosis and suggested dosing of 1 to 3 mg twice daily, and titrating as required.*®* A
majority of study participants experienced a decrease in sweating with a dose of 2 mg twice
daily, but the results only lasted as long as patients took the medication.'® A separate
retrospective analysis of 12 adolescent patients with primary hyperhidrosis found high patient
satisfaction, with 11 of the 12 study participants experiencing symptom improvement.!* In this
study, a majority of patients used a dose of 1 mg once daily, but the authors note these dosages
were often adjusted to balance efficacy with side effects.’* The most common side effects are
xerostomia and xerophthalmia, which appear to increase in a dose dependent manner.
Oxybutynin

Oral oxybutynin, another systemic anticholinergic, has been studied previously in
pediatric populations for nocturnal enuresis and can be used for primary hyperhidrosis..*> Due to
its tertiary structure, this medication can cross the blood-brain barrier more easily than
glycopyrrolate and can have more significant antimuscarinic side effects, such as tachycardia,
cognitive dysfunction, and confusion.t®> Wolosker and colleagues studied doses of 2.5 mg/day up
to 10 mg/day and found this to be an effective treatment for palmar hyperhidrosis in children
under 14 years of age, with dose dependent adverse effects such as xerostomia.*® A majority of
study subjects experienced improvement after six weeks of treatment, but more rigorous trials

are necessary to support this data.®
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Non-Surgical and Procedural Interventions

Beyond topical and oral medications, other devices, procedures, and surgical
interventions are available that may provide relief from excessive perspiration. Some are used
off-label for pediatric hyperhidrosis, while others are not utilized in pediatric patients and are
more suitable for consideration as they mature to adulthood.
lontophoresis

The mechanism of action of iontophoresis is as yet undetermined. One theory suggests
increased keratinization, plugging the eccrine sweat glands; another proposes alterations in the
electrochemical gradient result from hydrogen ions in tap water, which increases the acidity in
the eccrine gland.!’ These changes induce damage to the sweat apparatus with a subsequent
decrease in perspiration.!” lontophoresis is most often utilized to control primary hyperhidrosis
of the palms and soles; however, specialized patches are available to make treatment of the
axillae feasible. Tap water alone or with an anticholinergic drug, such as glycopyrronium
bromide, is placed in the treatment tray and an electrical current is passed through the water.*’
This technology offers the convenience of in-home use, but the cost of the machine may be
prohibitive, insurance coverage may be limited, and long-term adherence is required to maintain
results. A 2012 study of tap water iontophoresis in 43 patients younger than 18 years of age
found a significant reduction in participant hyperhidrosis disease severity scale (HDSS)
comparing pre-treatment scores to post-treatment scores.!’ Participants underwent an average of
seven therapy sessions, and 36 participants experienced improvement in their hyperhidrosis
symptoms. A majority of study participants (88%) experienced paresthesia as an adverse effect,
while a smaller number of participants reported pain, pruritus, erythema, or dryness.!” Kacar and

colleagues performed a retrospective analysis of iontophoresis therapy in adolescent patients and
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found improvement in symptoms after 15 sessions of iontophoresis.'® No statistically significant
improvement was noted beyond this treatment timepoint, but 7 of the 19 participants had dryness
lasting for three months following their final iontophoresis treatment.*® A prescription is needed
for the purchase of an iontophoresis machine in the United State. Examples of machines
approved or cleared by the US FDA are included in Table 1.
Onabotulinum Toxin A

Onabotulinum toxin A (BoNT-A) received FDA approval in 2004 to treat primary
axillary hyperhidrosis in adults and may be used off-label for pediatric patients suffering from
primary hyperhidrosis.*® This neurotoxin inhibits the release of acetylcholine from presynaptic
neurons at the neuromuscular junction, thereby decreasing stimulation of the eccrine sweat
glands.? One study of BoNT-A in pediatric patients with axillary hyperhidrosis found a
significant reduction in sweat production four weeks after treatment.'® Using the HDSS to track
symptoms, nearly half of study participants experienced a two-point improvement within two
treatment cycles spaced 14 days to 8 weeks apart, depending on initial hyperhidrosis severity.°
The authors reported a median duration of effect of 4.5 months, but suggested this duration may
be longer lasting in the adolescent population.'® Given this potentially longer lasting duration of
effect, the intervals between treatments may increase with time and decrease the need for more
frequent injections. While this neurotoxin appears to be effective and safe, the use of BONT-A
injections may be limited by cost, lack of insurance coverage, pain, and need for multiple cycles
of treatment.
Microwave Thermolysis

Microwave thermolysis is an in-office procedure that utilizes heat to damage the eccrine

and apocrine sweat glands. In one study of microwave thermolysis, adult study participants were
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treated with two procedures at least two weeks apart, with a third procedure performed within 30
days if the participant’s sweating response was inadequate.?* A majority of patients (80%) had a
statistically significant decrease in their sweat severity as measured by a reported HDSS score of
1 or 2 at either the 30-day or six month follow-up.?? This efficacy was maintained for the active
treatment group through one year, which marked the end of the study timeframe. Limitations
include a high initial investment, transient changes in sensation, incomplete reduction in
sweating and pain after the procedure.?! One machine, miraDry®, has been approved by the
FDA to treat primary axillary hyperhidrosis in patients 18 years of age and older, but this
machine has not been studied in the pediatric population. There are no studies currently
registered with clinicaltrials.gov examining microwave thermolysis on pediatric subjects.
Ultrasound

Ultrasound has many medical uses in the dermatologic setting, such as the imaging of
lymph nodes and subcutaneous masses, and may be used for aesthetic reasons, such as body
contouring. VASER Ultrasound is one such device FDA approved for body contouring by using
soft tissue emulsification.?® This technology has not been FDA approved to treat primary
hyperhidrosis but has been used off-label for axillary sweating when medical management has
failed.?? Ultrasound can be performed in an outpatient setting with local anesthesia and is a
minimally invasive option. Ultrasound has not been studied in the pediatric population.
Liposuction/curettage

Liposuction or curettage removes eccrine glands in the axillae when medical
management has failed.?® This has not yet been studied in the pediatric population, but potential

benefits include its minimally invasive nature and a lack of compensatory sweating compared to
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sympathectomy.?® One study in adult patients found it less effective than treatment with BONT-A
injections.?* Scarring and pain at the treatment site may occur.
Sympathectomy, Sympathicolysis, or Video-Assisted Thoracoscopic Sympathectomy
Sympathectomy, sympathicolysis, or video-assisted thoracoscopic sympathectomy
(VATS) are invasive surgical procedures that interrupt the sympathetic chain via various means,
such as clipping or cauterizing, between the T2 to T4 level.?® This is most often pursued to
address palmar hyperhidrosis. Regardless of the method, the resultant denervation of the eccrine
sweat glands prevents their stimulation and decreases perspiration.?> Unfortunately,
compensatory hyperhidrosis is a unique and well-documented adverse effect that occurs in a
majority of patients following the procedure and may expand the burden of sweating to new
sites.?® Additional postoperative risks include gustatory sweating, Horner’s Syndrome, or
ptosis.?® The inherent risks of general anesthesia and surgery, combined with the likelihood of
compensatory sweating at new sites, warrant a cautious approach to irreversible surgical
management.

Emerqging Therapies

New treatments are being explored for primary hyperhidrosis, primarily in the arena of
topical therapeutics. Novel anticholinergics and antimuscarinics are being evaluated, and new
methods of drug delivery are also being explored.

Sofpironium Bromide

Sofpironium bromide is an ester analog of glycopyrrolate and functions as an
anticholinergic, inhibiting muscarinic receptors.?® Topical delivery of this gel solution is thought
to decrease systemic side effects, due in part to its formulation, which is designed to become

quickly inactivated.?® As a result, its effects are thought to be felt primarily at the site of
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application.?® A study in adult patients with hyperhidrosis evaluated three strengths of a gel
solution and found all to be effective in reducing excessive sweating.?® However, some systemic
effects were still reported, the most common being xerostomia and mydriasis.?® A US study of
15% sofpironium bromide gel for the treatment of pediatric axillary hyperhidrosis has been
registered with clinicaltrials.gov. However, the data have not yet been published. In Japan, the
manufacture and marketing of 5% sofpironium bromide gel for the treatment of primary
hyperhidrosis was recently approved.?’

Umeclidinium (UMEC)

Umeclidinium is a long-acting muscarinic antagonist that blocks the action of
acetylcholine on its receptors.?® One recent study of its effectiveness was limited to the axillae
with topical application of 2 mg/cm? of 1.85% UMEC showing no significant improvement
compared to placebo.? Side effects included local irritation and pain.?®
Topical BoNT-A

BoNT-A injections are an effective treatment for primary hyperhidrosis in adults.
However, this method of delivery is painful and limits its use in children. Topical delivery
vehicles for BONT-A would be an attractive, seemingly pain-free alternative. A recent study in
adults found improvement in hyperhidrosis severity by using a BoNT-A containing liposomal
cream.?® After a week of once daily topical application, patients reported a decrease in sweating,
with results lasting up to eight weeks and no reported adverse effects.?® This topical formulation
has not been studied in the pediatric population.

Adjunctive Therapies

In addition to medical management, patients may benefit from exploring adjunctive

therapies to improve quality of life. A plethora of products are currently on the market and listed
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in Table 2. The International Hyperhidrosis Society (sweathelp.org) maintains a list of resources
and provides comprehensive hyperhidrosis information for patients and healthcare providers
alike.

Conclusions

Primary hyperhidrosis is a chronic condition that negatively impacts daily living starting
in childhood. While no cure exists, there are a wide range of treatment modalities ranging from
topical preparations to invasive surgery. Table 3 summarizes current therapeutics for primary
hyperhidrosis in the pediatric population.

Many factors influence therapeutic selection, including patient age and affected site(s).
Younger children may prefer topical therapies, given ease of administration and avoidance of
systemic or painful side effects. The affected site(s) can further drive therapeutic decisions. For
axillary hyperhidrosis, treatment can begin with topical therapies, then progress to oral
anticholinergics or BoONT-A therapy if sweating is inadequately controlled. For palmoplantar
hyperhidrosis, if topical therapies and oral anticholinergics have failed, then iontophoresis or
BoNT-A are reasonable next steps. For patients with sweating at multiple anatomic sites, oral
anticholinergics are an attractive initial option, as these agents improve sweating at all affected
sites. Finally, other factors such as patient preference, insurance coverage, and cost should be
considered when developing a treatment plan.

Topical therapies, oral therapies, non-surgical and procedural interventions, and
adjunctive therapies are currently available to decrease disease burden, and new options are
slowly emerging. Some therapeutics, such as topical sofpironium bromide, are being studied in
both children and adults. Others therapies, such as microwave thermolysis, have only been

studied in adults, but provide hope for more long-term control. Despite recent advances,
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290 additional studies and treatment options are needed to better address primary hyperhidrosis in the

291  pediatric population.



292

293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334

Page 16 of 18

References

1.

10.

Kurta AO, Glaser DA. Hyperhidrosis and Anhidrosis. In: Kang S, Amagai M, Bruckner AL,
et al., eds. Fitzpatrick’s Dermatology, 9e. New York, NY: McGraw-Hill Education;
2019:1459-1468.

Doolittle J, Walker P, Mills T, Thurston J. Hyperhidrosis: an update on prevalence and
severity in the United States. Arch Dermatol Res. 2016;308(10):743-749.
d0i:10.1007/s00403-016-1697-9

Bahar R, Zhou P, Liu Y, et al. The prevalence of anxiety and depression in patients with or
without hyperhidrosis (HH). J Am Acad Dermatol. 2016;75(6):1126-1133.
doi:10.1016/j.jaad.2016.07.001

Holzle E, Braun-Falco O. Structural changes in axillary eccrine glands following long-term
treatment with aluminium chloride hexahydrate solution. Br J Dermatol. 1984;110(4):399-
403. doi:10.1111/j.1365-2133.1984.tb04653.x

Nawrocki S, Cha J. The etiology, diagnosis, and management of hyperhidrosis: A
comprehensive review. J Am Acad Dermatol. 2019;81(3):669-680.
d0i:10.1016/j.jaad.2018.11.066

Glaser DA, Hebert AA, Nast A, et al. Topical glycopyrronium tosylate for the treatment of
primary axillary hyperhidrosis: Results from the ATMOS-1 and ATMOS-2 phase 3
randomized controlled trials. J Am Acad Dermatol. 2019;80(1):128-138.e2.
d0i:10.1016/j.jaad.2018.07.002

Kwatra SG, Loss M. Other Topical Medications. In: Kang S, Amagai M, Bruckner AL, et al.,
eds. Fitzpatrick’s Dermatology, 9e. New York, NY: McGraw-Hill Education; 2019:3610-
3622.

Hebert AA, Glaser DA, Green L, et al. Long-term efficacy and safety of topical
glycopyrronium tosylate for the treatment of primary axillary hyperhidrosis: Post hoc
pediatric subgroup analysis from a 44-week open-label extension study. Pediatr Dermatol.
2020;37(3):490-497. d0i:10.1111/pde.14135

Hebert AA, Glaser DA, Green L, et al. Glycopyrronium tosylate in pediatric primary axillary
hyperhidrosis: Post hoc analysis of efficacy and safety findings by age from two phase three
randomized controlled trials. Pediatr Dermatol. 2019;36(1):89-99. doi:10.1111/pde.13723

Wagg A. Clinical utility of transdermal delivery of oxybutynin gel via a metered-dose pump
in the management of overactive bladder. Res Rep Urol. 2012;4:57-64 .
doi:10.2147/RRU.S28943



335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Page 17 of 18

Nguyen NV, Gralla J, Abbott J, Bruckner AL. Oxybutynin 3% gel for the treatment of
primary focal hyperhidrosis in adolescents and young adults. Pediatr Dermatol.
2018;35(2):208-212. d0i:10.1111/pde.13404

Butterworth IV JF, Mackey DC, Wasnick JD. Anticholinergic Drugs. In: Morgan &
Mikhail’s Clinical Anesthesiology, 6e. New York, NY: McGraw-Hill Education; 2018.

Paller AS, Shah PR, Silverio AM, Wagner A, Chamlin SL, Mancini AJ. Oral glycopyrrolate
as second-line treatment for primary pediatric hyperhidrosis. J Am Acad Dermatol.
2012;67(5):918-923. doi:10.1016/j.jaad.2012.02.012

Kumar MG, Foreman RS, Berk DR, Bayliss SJ. Oral Glycopyrrolate for Refractory Pediatric
and Adolescent Hyperhidrosis. Pediatr Dermatol. 2014;31(1):e28-e30.
doi:10.1111/pde.12236

Brown JH, Brandl K, Wess J. Muscarinic Receptor Agonists and Antagonists. In: Brunton
LL, Hilal-Dandan R, Knollman BC, eds. Goodman & Gilman’s: The Pharmacological Basis
of Therapeutics, 13e. New York, NY: McGraw-Hill Education; 2017:149-161.

Wolosker N, Teivelis MP, Krutman M, et al. Long-Term Efficacy of Oxybutynin for Palmar
and Plantar Hyperhidrosis in Children Younger than 14 Years. Pediatr Dermatol.
2015;32(5):663-667. doi:10.1111/pde.12385

Dagash H, McCaffrey S, Mellor K, Roycroft A, Helbling I. Tap water iontophoresis in the
treatment of pediatric hyperhidrosis. J Pediatr Surg. 2017;52(2):309-312.
doi:10.1016/j.jpedsurg.2016.11.026

Dogruk Kacar S, Ozuguz P, Eroglu S, Polat S, Karaca S. Treatment of primary hyperhidrosis
with tap water iontophoresis in paediatric patients: a retrospective analysis. Cutan Ocul
Toxicol. 2014;33(4):313-316. d0i:10.3109/15569527.2013.875559

Glaser DA, Pariser DM, Hebert AA, et al. A Prospective, Nonrandomized, Open-Label Study
of the Efficacy and Safety of OnabotulinumtoxinA in Adolescents with Primary Axillary
Hyperhidrosis. Pediatr Dermatol. 2015;32(5):609-617. doi:10.1111/pde.12620

Hambleton P. Clostridium botulinum toxins: a general review of involvement in disease,
structure, mode of action and preparation for clinical use. J Neurol. 1992;239(1):16-20.
doi:10.1007/BF00839205

Glaser DA, Coleman WP 3rd, Fan LK, et al. A randomized, blinded clinical evaluation of a
novel microwave device for treating axillary hyperhidrosis: the dermatologic reduction in
underarm perspiration study. Dermatol Surg. 2012;38(2):185-191. doi:10.1111/j.1524-
4725.2011.02250.x



380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

22.

23.

24,

25.

26.

27.

28.

29.

Page 18 of 18

Commons GW, Lim AF. Treatment of Axillary Hyperhidrosis/Bromidrosis Using VASER
Ultrasound. Aesth Plast Surg. 2009;33(3):312-323. doi:10.1007/s00266-008-9283-y

Bohaty BR, Hebert AA. Special Considerations for Children with Hyperhidrosis. Dermatol
Clin. 2014;32(4):477-484. doi:10.1016/j.det.2014.06.005

Ibrahim O, Kakar R, Bolotin D, et al. The comparative effectiveness of suction-curettage and
onabotulinumtoxin-A injections for the treatment of primary focal axillary hyperhidrosis: A
randomized control trial. J Am Acad Dermatol. 2013;69(1):88-95.
doi:10.1016/j.jaad.2013.02.013

Mol A, Muensterer OJ. Over a decade of single-center experience with thoracoscopic
sympathicolysis for primary palmar hyperhidrosis: a case series. Surg Endosc. Published
online July 8, 2020. doi:10.1007/s00464-020-07769-0

Kirsch B, Smith S, Cohen J, et al. Efficacy and safety of topical sofpironium bromide gel for
the treatment of axillary hyperhidrosis: A phase Il, randomized, controlled, double-blinded
trial. J Am Acad Dermatol. 2020;82(6):1321-1327. doi:10.1016/j.jaad.2020.02.016

Brickell Biotech Announces Approval of Sofpironium Bromide Gel, 5% in Japan for
Treatment of Primary Axillary Hyperhidrosis Received by its Development Partner, Kaken
Pharmaceutical | BioSpace. https://www.biospace.com/article/releases/brickell-biotech-
announces-approval-of-sofpironium-bromide-gel-5-percent-in-japan-for-treatment-of-
primary-axillary-hyperhidrosis-received-by-its-development-partner-kaken-pharmaceutical/
Accessed September 28, 2020.

Nasir A, Bissonnette R, Maari C, et al. A phase 2a randomized controlled study to evaluate
the pharmacokinetic, safety, tolerability and clinical effect of topically applied Umeclidinium
in subjects with primary axillary hyperhidrosis. J Eur Acad Dermatol Venereol.
2018;32(1):145-151. doi:10.1111/jdv.14651

Lueangarun S, Sermsilp C, Tempark T. Topical Botulinum Toxin Type A Liposomal Cream
for Primary Axillary Hyperhidrosis: A Double-Blind, Randomized, Split-Site, Vehicle-
Controlled Study. Dermatol Surg. 2018;44(8):1094-1101.
doi:10.1097/DSS.0000000000001532



	Primary hyperhidrosis in children: A review of therapeutics
	Recommended Citation

	tmp.1618512793.pdf.CbuVM

