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Relevance

Hyperhidrosis, a condition characterized by excessive sweating beyond physiological
needs, most commonly affects adolescents and young adults aged 18-39, though it can
also present in pediatric populations. Approximately 15.3 million people in the United
States, about 4.8% of the population, are affected. Despite its prevalence, evidence
remains limited for many treatment modalities, particularly iontophoresis.

Objectives

The purpose of this manuscript is to review the general treatment options for
hyperhidrosis, with a specific focus on iontophoresis as an integrative approach.

Methods

A comprehensive literature search was conducted using PubMed, Google Scholar, and the
University of Wisconsin Libraries. Search terms included various combinations of
keywords such as “hyperhidrosis”, “primary and secondary hyperhidrosis”, “treatment
management”, “quality of life”, “prevalence”, “antiperspirants”, “iontophoresis”
(including its mechanisms and guidelines), “botulinum toxin”, “anticholinergics”,
“MiraDry”, “surgical management”, “psychological impact”, and “supplement.” Studies
were selected based on their relevance to the pathophysiology and therapeutic

applications of hyperhidrosis, with no restrictions on publication date or language.

3 &

Results

Treatment options for hyperhidrosis include topical antiperspirants, topical
anticholinergics, oral anticholinergics, botulinum toxin injections, surgical
sympathectomy, microwave-based treatment, iontophoresis, multidisciplinary care and
supplements. Iontophoresis is considered a first-line, non-invasive treatment for palmar
and plantar hyperhidrosis. It may also be used for axillary hyperhidrosis when compatible
machines with specialized attachments are available. The procedure involves immersing
the affected areas, typically the hands or feet, most commonly in tap water or medicated
solutions such as aluminum salts, glycopyrrolate, glycopyrronium bromide, or poldine
methosulfate while a mild electrical current is applied. Clinical studies have shown that
iontophoresis can significantly improve quality of life, with symptom relief lasting up to
three months following treatment. In pediatric patients, approximately 50% of those with
primary palmar hyperhidrosis report noticeable symptom improvement. Treatment
protocols vary depending on the manufacturer, but commonly recommend 10-30-minute
sessions, administered 3-5 times per week. One retrospective review found that clinical
benefit was typically observed after an average of 15 treatment sessions, though studies
noted improvements between 6-15 sessions.

Conclusions

Hyperhidrosis can significantly impact quality of life, but a range of treatments can offer
relief. Tontophoresis stands out as a safe, effective, and drug-free option for many
patients, particularly those with focal symptoms. Further research is needed to
standardize treatment protocols and better understand long-term outcomes.



An Overview of Hyperhidrosis Treatment Options with an Emphasis on Iontophoresis as a Non-invasive, Ef...

INTRODUCTION

Hyperhidrosis is a medical condition characterized by ex-
cessive sweating that exceeds the body’s physiological need
for temperature regulation.! While hyperhidrosis most
commonly affects adolescents and young adults aged 18-39,
it can also present in pediatric populations. Studies have
documented the onset of primary palmar hyperhidrosis as
early as 5 years old, with typical onset occurring between 7
to 15 years old.24 Estimates suggest that about 15.3 million
people in the United States, roughly 4.8% of the popula-
tion, are impacted by some form of hyperhidrosis.2 Despite
its prevalence, there remains a lack of robust evidence for
certain treatment modalities, particularly iontophoresis.

This condition is typically caused by overactivity of the
sympathetic nervous system, which over-stimulates cholin-
ergic receptors on eccrine sweat glands, especially in areas
where these glands are most numerous, such as the palms,
soles, and underarms.35 Hyperhidrosis is classified into two
main types: primary hyperhidrosis, which typically pre-
sents as focal sweating, commonly affecting areas like the
palms, soles, or underarms, and secondary hyperhidrosis,
which may be either focal or generalized and is usually as-
sociated with underlying medical conditions.®7

Primary hyperhidrosis typically begins during childhood
or adolescence and is characterized by excessive sweating
localized to specific areas such as the axillae, palms, soles,
and craniofacial areas.” Excessive perspiration occurs dur-
ing waking hours and disappears during sleep.8 While it
lacks a clearly identifiable underlying cause, evidence sug-
gests that genetic predisposition plays a significant role in
its development. A positive family history is frequently ob-
served, with one study reporting that up to 65% of patients
had affected relatives.%10 Secondary hyperhidrosis is linked
to an underlying cause such as systemic diseases or adverse
reactions to medication. This typically presents as more
generalized and asymmetric sweat production.’ A key clini-
cal symptom that helps distinguish secondary from primary
hyperhidrosis is the presence of significant night sweats
during sleep which should only be seen in secondary. Vis-
ible symptoms of hyperhidrosis include sweaty stains on
clothing, shoes, or objects that are touched, waking up
drenched in sweat, and sweat drops on the forehead.8

People suffering from hyperhidrosis often experience
significant disruptions in their daily lives, including chal-
lenges in academic or professional performance, social in-
teractions, and emotional well-being.!! This condition can
interfere with tasks such as writing, partaking in leisure or
sports, or even shaking hands, contributing to embarrass-
ment and social withdrawal.!l As a result, effective treat-
ment not only alleviates physical symptoms, but can also
greatly enhance overall quality of life, improving both func-
tional ability and psychological health.10

METHODS

We aimed to review the general treatment options for hy-
perhidrosis, with a specific focus on iontophoresis. A liter-
ature review was conducted using PubMed, Google Scholar,

and the University of Wisconsin Libraries. Search terms
included combinations of the following: “hyperhidrosis,”

“primary hyperhidrosis,” “secondary hyperhidrosis,” “treat-
ment management,” “quality of life,” “prevalence,” “an-
tiperspirants,” “iontophoresis,” “mechanisms of ion-

tophoresis,” “iontophoresis guidelines,” “botulinum toxin,”
“anticholinergics,” “MiraDry,” “surgical management,”
“psychological impact,” and “supplements.” Articles were
not excluded based on publication date or language. Selec-
tion criteria prioritized relevance to the pathophysiology
of iontophoresis and detailed descriptions of treatment ap-
proaches.

DISCUSSION

Management of hyperhidrosis follows a stepwise, individ-
ualized approach (Table 1).12 Treatment typically begins
with topical agents such as aluminum chloride 20% for
mild to moderate cases.!2 If symptoms persist, options may
escalate to botulinum toxin injections, oral anticholiner-
gics, or device-based therapies like microwave thermolysis
or iontophoresis for axillary or palmar/plantar hyperhidro-
sis.1213 Notably, iontophoresis and microwave thermolysis
align with principles of integrative dermatology as they are
non-invasive, energy-based, and often non-pharmacologic.
They offer patients alternatives that minimize systemic ex-
posure while supporting personalized care. In severe or re-
fractory cases, surgical interventions such as endoscopic
thoracic sympathectomy may be considered.!1? The choice
of therapy depends on several factors, including the sever-
ity and location of symptoms, patient preferences, response
to prior treatments, and any underlying comorbidities.!?
Each treatment modality carries its own profile of efficacy,
side effects, and limitations, which must be carefully
weighed in shared decision-making.14

TOPICAL AGENTS

Topical antiperspirants are considered the first-line treat-
ment for mild to moderate focal hyperhidrosis.!>16 These
formulations most commonly contain aluminum chloride,
but may also include aluminum chloride hexahydrate, alu-
minum sesquichlorohydrate, or aluminum lactate.l7-19 Al-
though often categorized as conventional, aluminum-based
antiperspirants can also be considered integrative due to
their use of naturally occurring mineral salts, topical and
localized application, and non-invasive mechanism of ac-
tion. These work by forming temporary plugs within the
eccrine sweat ducts, thereby reducing sweat production.!?
These are typically applied nightly to affected areas such as
the underarms, palms, and soles until the desired outcome
is achieved, then used as needed for maintenance.!” How-
ever, their use is often limited by skin irritation, burning,
or stinging, and they are generally not effective for severe
cases or large treatment areas.!517

When topical antiperspirants are insufficient, anti-
cholinergic medications may be used in either topical or
oral forms.1920 These agents reduce sweat production by
blocking the action of acetylcholine at muscarinic receptors
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on sweat glands.20 Topical anticholinergic forms, including
glycopyrrolate, glycopyrronium (Food and Drug Adminis-
tration (FDA) approved for axillary hyperhidrosis), or oxy-
butynin. These are effective for localized areas like the
palms, soles, axillae, and craniofacial area and are applied
daily, though they may cause local irritation and have lim-
ited long-term safety data.20

ORAL ANTICHOLINERGICS

Oral anticholinergic agents, such as glycopyrrolate and
oxybutynin, are effective in treating both focal and gen-
eralized hyperhidrosis. However, their use is often limited
by systemic side effects including dry mouth, constipation,
urinary retention, and blurred vision which can impact tol-
erability, particularly in older adults or those concurrently
taking other medications with anticholinergic properties.21
In clinical studies, glycopyrrolate has been initiated at
doses as low as 0.5 mg, titrated up to a maximum of 8
mg daily, while oxybutynin typically starts at 2.5 mg, with
doses reaching up to 20 mg per day. Notably, dry mouth
tends to emerge at doses of 10 mg or higher of oxybu-
tynin.22 Anticholinergic medications are generally con-
traindicated in patients with glaucoma, paralytic ileus, Sjo-
gren’s syndrome, and myasthenia gravis, as they may
exacerbate symptoms associated with these conditions.!?

BOTULINUM TOXIN

Botulinum toxin injections are a highly effective treatment
for focal hyperhidrosis, especially in the axillae, palms, and
soles.23 Botulinum toxin blocks the release of acetylcholine
at the neuromuscular junction, preventing the activation
of sweat glands and significantly reducing sweat produc-
tion.2324 The injections are administered intradermally in
the affected areas, typically every 4 to 6 months.25 Adult
studies have reported a wide dosing range of botulinum
toxin from 20 to 400 units depending of the brand and lo-
cation, with 50 units most commonly required to achieve
anhidrosis in the axillary region.25 Pediatric dosing varies
by treatment site and botulinum toxin formulation, but
the guidelines for Botox is up to 10 units per kilogram of
body weight, with a maximum total dose of 340 units.26
Although effective, this treatment presents several limita-
tions. Injections can be painful, especially in sensitive ar-
eas such as the axillae, palms, and soles, and may lead to
temporary muscle weakness, bruising, and discomfort. Ad-
ditionally, the procedure is often cost prohibitive, as it may
not be covered by insurance, and requires ongoing mainte-
nance sessions to sustain results.25:27

ENDOSCOPIC THORACIC SYMPATHECTOMY

Surgical intervention, such as endoscopic thoracic sympa-
thectomy (ETS), is generally reserved for severe cases of
hyperhidrosis that do not respond to other treatments.!2
28 This minimally invasive procedure involves cutting, clip-
ping, or cauterizing specific sympathetic nerves (eg, T2-T3
for palmar hyperhidrosis) to disrupt the nerve signals that
trigger excessive sweating.1228 ETS is highly effective for

treating palmar hyperhidrosis, but it carries several risks.
These include compensatory sweating in other anatomical
regions, infection, scarring, and pneumothorax. The latter
may occur due to surgical trauma, as the procedure necessi-
tates entry into the pleural cavity, increasing the potential
for lung or pleural injury.2%30

MICROWAVE THERMOLYSIS

MiraDry (Figure 1) serves as a non-invasive, effective and
generally safe treatment for primary axillary hyperhidrosis
and bromhidrosis especially when compared to alternatives
like drug therapies or ETS.3132 It gained FDA approval in
2002 for axillary hyperhidrosis and has demonstrated high
patient satisfaction relative to other treatment modalities,
with complete or near complete resolution of symptoms for
years after 1-2 treatments.33 The device uses microwave-
based technology to deliver thermal energy to the junction
between the deep dermal and subcutaneous fat layers.!3
33 This energy is selectively absorbed by tissues with high
water content, allowing it to target sweat glands.!3:34.35
The resulting process, known as thermolytic obliteration,
results in the destruction of eccrine and apocrine sweat
glands and the surrounding deep dermis.33 The duration
of heat exposure is important as longer applications result
in more extensive destruction of sweat glands.33 Clinical
studies have shown a statistically significant reduction in
axillary sweat production measured both objectively and
subjectively.3! For instance, one study reported complete
resolution or minimal sweating in 86% of patients six
months after a single treatment session.3! Treatment with
the miraDry device takes 20-30 minutes per axilla with pa-
tients sometimes requiring two sessions, the second one at
least three months after the first.!3 Reported side effects
are minimal and temporary, such as swelling and redness.32
However, rare, but more serious and even fatal complica-
tions have been reported in case reports, including necro-
tizing fasciitis, brachial plexus injury, and inflammatory
nodules.36-38 An additional limitation is its high cost, es-
pecially when compared to topical therapies.3> Moreover, it
is only FDA-approved for axillary hyperhidrosis, limiting its
use for other regions of the body.13 Despite these rare ad-
verse events and limitations, MiraDry is generally consid-
ered safe when used appropriately for axillary hyperhidro-
sis.35

IONTOPHORESIS

Although these other treatments can offer symptomatic re-
lief, iontophoresis stands out as a non-invasive and poten-
tially drug-free option that can be highly effective.3 Ion-
tophoresis, first introduced in the 1930s, has consistently
demonstrated both safety and efficacy. It can be considered
a first-line therapeutic option, particularly for managing
palmar and plantar hyperhidrosis.3 It involves immersing
the affected area, typically the hands or feet, into a solu-
tion, often tap water or a medicated medium such as alu-
minum salts, glycopyrrolate, glycopyrronium bromide, or
poldine methosulfate, while a mild electrical current be-
tween 15-20 mA is passed through (Figure 2).340 This setup
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Figure 1. Depiction of microwave thermolysis,
miraDry, machine (from sweathelp.org)3?

Figure 2. Depiction of iontophoresis setup for palmar
hyperhidrosis#4

makes it less practical for axillary hyperhidrosis due to the
difficulty of immersing the underarms in a medium, al-
though some manufacturers have created specialized at-
tachments to address these limitations.4142 Although the
exact mechanism of action remains unclear, several theo-
ries exist. One suggests that iontophoresis may block sweat
glands by promoting keratin plug formation or altering the
electrochemical gradient, thereby impairing eccrine gland
function. Another hypothesis proposes that the treatment
causes jamming of mineral nanoparticles within the sweat
ducts, temporarily halting sweat production.43

Studies have demonstrated that this treatment can sig-
nificantly enhance quality of life, with symptom relief last-
ing up to three months post-treatment.3 In pediatric popu-
lations, approximately 50% of patients with primary palmar
hyperhidrosis reported symptom improvement.#! Cur-
rently, there are no standardized guidelines regarding the

optimal timing and frequency of sessions. These parame-
ters may vary depending on the device manufacturer. How-
ever, treatment protocols commonly recommend
10-30-minute sessions, administered 3-5 times per week
(Table 1).45 One retrospective review observed clinical ben-
efit after an average of 15 treatment sessions in adolescent
patients.42 However, typically 6 to 15 treatment sessions
are administered over a period of 3 to 4 weeks to achieve
initial improvement. Maintenance sessions are then recom-
mended at intervals of every 1 to 4 weeks, depending on
symptom recurrence and patient response.9 Several FDA-
approved manufacturers have developed devices that show
promising results. These include RA Fischer Co. Corp., Der-
madry Laboratories, Hidrex GmbH, Hightech Production,
s.r.0., and Saalmann Medical GmbH & Co. KG.42

Despite its advantages, iontophoresis has limitations.
Although not severe and generally well tolerated, side ef-
fects can include skin dryness, redness, itching, pain, and
most commonly paresthesia which are usually transient
and tolerable.3:4346-48 One study reported that tingling be-
gan within the first 30 minutes of application but gradually
subsided and resolved completely thereafter.48 Addition-
ally, it often requires multiple sessions before noticeable
improvement which may impact patient adherence.4! Even
though it might be cost-effective over time, iontophoresis
devices can be expensive, with out-of-pocket costs ranging
from $450 to $1,075 (Table 2). The upfront cost of purchas-
ing an in-home device or repeated office visits can be cost-
prohibitive for patients depending on their insurance cov-
erage and resources, which can further limit accessibility.4!
Furthermore, the use of iontophoresis would benefit from
more randomized controlled trials to not only better under-
stand its mechanism of action and long-term efficacy, but
also to standardize treatment protocols, evaluate long-term
safety, and guide device innovation.

MULTIDISCIPLINARY CARE

As previously discussed, hyperhidrosis can substantially
impair psychosocial functioning, with negative effects on
academic performance, occupational productivity, and so-
cial engagement. These disruptions may hinder patients’
ability to form and maintain relationships and carry out
daily activities effectively.10.11 In addition to addressing
the physical manifestations of hyperhidrosis, integrating
psychological support, such as consultation with an in-
ternist or psychiatrist, can be instrumental in managing the
emotional and mental burden associated with the condi-
tion.4? Notably, the relationship between hyperhidrosis and
psychological stress is bidirectional: anxiety and emotional
distress can exacerbate sweating, a phenomenon referred
to as “emotional sweating,” which typically subsides during
sleep and periods of relaxation. This interplay underscores
the importance of psychiatric evaluation, stress reduction
strategies, and lifestyle modifications as integral compo-
nents of comprehensive hyperhidrosis care.14:50

Given this interplay, dermatologists play a vital role not
only in treating the physical symptoms but also in iden-
tifying psychological comorbidities such as generalized or
social anxiety that may accompany or aggravate the dis-
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Table 1. Summary of First- and Second-Line Treatments for Primary Focal Hyperhidrosis

Concentrations
vary (eg, 15-20%
aluminum chloride)

Treatment Effective Treatment Side Effects / Costs/ Outcomes
Areas Regimen Risks Insurance
Notes
Topical Axillae, Nightly Skin irritation, Low cost; often Effective for mild
Antiperspirants palms, soles application; reduce burning, stinging OTC; *covered to moderate
(Aluminum salts) to maintenance cases; limited
use. efficacy in severe

or large areas

Topical Axillae, Daily application;
Anticholinergics craniofacial, available in wipes,
(eg, palms/soles creams, or gels

glycopyrronium)

Local irritation, Moderate cost: Good option for
limited long-term prescription localized focal
safety data required; sweating; studies
*often covered show significant
reduction in

sweat production

Oral Generalized Daily dosing; Dry mouth, Prescription; Effective for both
Anticholinergics and focal dosage adjusted by constipation, moderate types of
(eg, areas tolerance blurred vision; expense; *may sweating; dose-
glycopyrrolate) (commonly 1-2 mg cautionin elderly be covered limited by
1-3x/day) or polypharmacy tolerability
patients
Botulinum Toxin Axillae, Intradermal Pain (especially in High cost; Highly effective;
Injections palms, soles injections every palms/soles), usually lasts 3-6 months
3-6 months; temporary muscle *covered with
requires skilled weakness, documentation
administration bruising
Microwave Axillae Sessions: 20-30 Most High cost; Highly effective
Thermolysis minutes, second common: usually anin- with permanent
(MiraDry) session 3 months swelling and office results
after the first erythema procedure
Rare:
necrotizing
fasciitis,
brachial
plexus injury,
and
inflammatory
nodules
lontophoresis Palms, soles Sessions: 10-30 Paresthesia, dry Device cost: Symptom relief
(axillae with mins, 3-5 times skin, redness, $450-$1,075; lastsupto 3
adapters) weekly; itching; local *may be months; ~50%
maintenance discomfort covered improvement in
required; response depending on children with
seen after average insurer palmar
15 sessions hyperhidrosis
Surgical Palms (main Minimally invasive; Compensatory High cost; Very effective
Sympathectomy indication) targets T2-T3 sweating (up to hospital (high success
(ETS) nerves 90%), procedure; rate), but
pneumothorax, *usually permanent, with
infection, scarring covered as last high risk profile
resort

* Indicates that insurance may cover the treatment under certain conditions or with documentation often requiring failed first line treatments (generally topical or oral agents).

order.>! Routine screening for mood or anxiety symptoms,
empathetic discussion of emotional distress, and timely re-
ferral to internists, psychiatrists, or clinical psychologists
can optimize outcomes.>2 In addition, dermatologists can
recommend mind-body interventions such as hypnosis as
adjunct therapies in a comprehensive, integrated care
plan.>3

Clinical hypnosis has shown benefit in small studies and
case reports when combined with standard hyperhidrosis
treatments. One study demonstrated that hypnosis im-
proved comfort and tolerability during botulinum toxin in-

jections for palmar hyperhidrosis.># Similarly, a case report
described successful control of sweating and social anxiety
symptoms when hypnosis was integrated with conventional
therapy.>> Though data remain preliminary, these findings
lend support to the therapeutic value of hypnosis in reduc-
ing anxiety-induced sweating and enhancing procedural ac-
ceptance.
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Table 2. FDA approved iontophoresis device manufacturers and out of pocket costs.***

Manufacturer Device Name Out of Pocket Cost*
RA Fischer Co. Corp. The Fischer $750-1,075
Dermadry Laboratories, Inc Dermadry $450-500
Hidrex GmbH DVP1000 $695-915
Saalmann Medical GmbH & Co. KG Saalio Set $654-679**

*Pricing tiers based on treatment coverage ranging from axillary-only to hand/foot sets and all-inclusive systems. Pricing information was obtained directly from each manufacturer’s

official website.
**Price converted from Euros to USD; product is available to ship to US.
***Prices were recorded on June 27th, 2025.

OMEGA-3-FATTY ACIDS

Omega-3 fatty acids are dietary supplements with a broad
range of potential health benefits, including the modula-
tion of vasomotor symptoms, such as night sweats, which
may contribute to secondary hyperhidrosis in women un-
dergoing the menopausal transition.5¢ Preliminary data
from a small single-blind study demonstrated a reduction
in the frequency of vasomotor symptoms following
omega-3 supplementation; however, the limited sample
size and unclear statistical significance necessitate cautious
interpretation.>®  Additional evidence suggests that
omega-3 supplementation may attenuate both the fre-
quency and intensity of vasomotor symptoms, although
findings remain variable across studies.5” Taken together,
these observations support a potential therapeutic role for
omega-3 fatty acids in the management of thermoregula-
tory disturbances, including hyperhidrosis, in this popula-
tion.

CONCLUSION

Overall, hyperhidrosis is a common and often underrecog-
nized condition that significantly affects the quality of life
of all age groups, from children to adults.2:31! Beyond the
physical discomfort of excessive sweating, commonly af-
fecting the hands, feet, and underarms, patients frequently
experience emotional distress, social withdrawal, and re-
duced self-esteem.!! A range of treatment options are

available with various benefits and risks depending on pa-
tient characteristics and anatomic site(s) (Table 1). While
additional randomized controlled trials and broader clinical
applications could be helpful to fully assess its efficacy and
establish standardized treatment protocols, iontophoresis
emerges as a particularly promising option as it is safe,
non-invasive, and capable of empowering individuals to
manage their symptoms and enhance their quality of life.3
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