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Thermoregulatory sweat is principal mean for homeostasis of temperature. Sweat glands have eccrine gland, apocrine gland,
and apoeccrine glands. Disorders of sweating are manifested by excess (hyperhidrosis) or deficit (hypohidrosis, anhidrosis)
of sweat. Hyperhidrosis can be defined as excessive sweating beyond a level required to maintain normal body temperature.
The sweating can be generalized or localized (axilla, palms, soles, palmar-plantar, perineal). Usually hypohidrosis or anhidrosis
may be more serious than hyperhidrosis. Hyperhidrosis is usually benign, but interferes with one’s daily activities. First step
for diagnostic approach for sweating disorders might be dividing them into localized or generalized, and primary or secondary
forms. Treatement for hyperhidrosis include topical agents, botulinum toxin A injections, systemic anticholinergics, and

sympathectomy.
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Table 1. Four systems of human perspiration'

System Explanation

Diffusion water
Thermal sweating
Palmar-sole sweating

Emotional sweating

Occurs all times from human skin and from the lungs
Depends on distinctive sweat from both apocrine and eccrine glands
Depends on the eccrine glands located on the plams or plantar surfaces

Considered by some to be part of the palmar-sole eccrine system, which under appropriate stimuli
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Table 2. Drugs that can cause hypohidrosis30

Mode of action

Drugs

Anticholinergics
Antidepressants (tricyclics)
Antiepileptics
Anti-histamines
Antihypertensives
Antipsychotics and antiemetics
Antivertigo drugs

Bladder antispasmodics
Gastric antisecretory drugs
Muscle relaxants
Neuromuscular paralytics

Opioids

Atropine, belladonna, dicycloverine, glycopyrrolate, hyoscyamine, propantheline
Anmitriptyline, clomipramine, despiramine, doxepin, imipramine, nortriptyline, protriptyline
Topiramate, zonisamide, carbamazepine

Cyproheptadine, diphenhydramine, promethazine

Clonidine

Chlorpromazine, clozapine, olanzapine, thioridazine, quetiapine

Meclozine, scopolamine

Darifenacin, oxybutynin, solifenacin, tolterodine

Propantheline

Cyclobenzaprine, tizanidine

Botulinum toxins

Fentanyl, hydrocodone, methadone, morphine, oxycodone

Table 3. Hyperhidrosis disease severity scale (HDSS)31

How would you rate the severity of your hyperhidrosis?

Level 1 My sweating is never noticeable and never interferes with my daily activities
Level 2 My sweating is tolerable but sometimes interferes with my daily activities

Level 3 My sweating is barely tolerable and frequently interferes with my daily activities
Level 4 My sweating is intolerable and always interferes with my daily activities

Table 4. Causes of hyperhidrosis6

Type Etiology

Generalized hyperhidrosis - Hyperhidrosis with systemic illness (Pheochromocytoma, thyrotoxicosis, diabetes mellitus,
hypoglycemia, diabetes insipidus, hypopituitarism, heart failure, dumping syndrome, anxiety,
menopause, carcinoid syndrome, alcohol & drug withdrawal)

- Nocturnal diaphoresis (Tuberculosis, lymphoma, endocarditis, diabetes, acromegaly, prinzmetal
angina)

- Episodic hyperhidrosis (Shapiro syndrome)

- Medication-induced hyperhidrosis (Anticholineresterases, antidepressant (tricyclic and serotonin
reuptake inhibitors), antigalucoma agents, bladder stimulants, opioid analgesics, sialogogues,
acyclovir, naproxen)

- Malignancy (Leukemia, renal cell carcinoma, castleman disease)

Focal hyperhidrosis - Essential palmar hyperhidrosis
- Hyperhidrosis with spinal cord disease
- Hyperhidrosis with intrathoracic neoplasms
- Hyperhidrosis with cerebrovascular disease
- Hyperhidrosis with peripheral neuropathy
- Gustatory hyperhidrosis
- Idiopathic unilateral circumscribed hyperhidrosis
- Cold-induced hyperhidrosis
- Hyperhidrosis with cutaneous lesions
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Mode of action Drugs

Anticholineresterases Pyridostigmine

Antidepressants: selective serotonin
reuptake inhibitors

Antidepressants: tricyclics
Antigalucoma agents

Bladder stimulants Bethanechol
Opioids

Sialogogues

Cevimeline, pilocarpine

Citalopram, duloxetine, escitalopram, fluoxetine, fluvoxamine, mirtazapine,
paroxetine, trazodone, venlafaxine

Anmitriptyline, desipramine, doxepin, imipramine, nortriptyline, protriptyline

Physostigmine, pilocarpine

Fentanyl, hydrocodone, methadone, morphine, oxycodone

Table 6. Treatments for primary focal hyperhidrosis38

Type Step 1 Step 2 Step 3 Step 4 Step 5
Axillary Topical aluminum chloride Botolinum toxin A Systemic Suction curettage Repeat suction
hyperhidrosis  hexahydrate 15-20% in ethyl injections anticholinergics or excision of  curettage or
alcohol, salicyclic acid gel the sweat glands sympathetic
or thermophobic foam denervation
Palmar Topical aluminum chloride Iontophoresis, 15-20 mA, Botolinum toxin Systemic Sympathetic
hyperhidrosis  hexahydrate 15-20% in ethyl 20-30 min, tap water A injections anticholinergics  denervation

alcohol, salicyclic acid gel
or thermophobic foam

iontophoresis, Anticho-
linergics, Botulinum toxin

A injections, Dry-type

Plantar Topical aluminum chloride

alcohol, salicyclic acid gel

Craniofacial ~ Topical aluminum chloride

hyperhidrosis  hexahydrate 15-20% in ethyl
alcohol, Tropical
glycopyrrolate (2%)

Iontophoresis, 15-20 mA, Botolinum toxin Systemic
hyperhidrosis  hexahydrate 15-20% in ethyl 20-30 min, tap water ionto- A injections
phoresis, Anticholinergics

anticholinergics

Systemic anticholinergics Botolinum toxin Sympathetic

A injections denervation
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