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Hyperhidrosis and Hypohidrosis

Hyo Eun Lee, MD, Ha Young Shin, MD

Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Sweating plays an important role in thermoregulation and can be disturbed by various disorders that include

sudomotor excess (hyperhidrosis) and deficiency (hypohidrosis and anhidrosis). Although hyperhidrosis is
usually benign, it can be socially troubling or occupationally restrictive. Anhidrosis or hypohidrosis, in contrast,
may predispose to medical emergencies, such as hyperthermia, heat stroke, or death. Sweating disorder can
signify underlying neurologic or medical disorders.

(J Pain Auton Disord 2013;2:3-11)
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Table 1. Physiologic Factors Affecting Sweating
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Parameter Comments

Age Higher sweat output per gland in young

Race No significant sweating differences based on race

Sex Threshold temperature lower and sweat gland output higher in men

Acclimatization Increased sweat gland size and sweat output with endurance training, chronic heat or greater humidity exposure
Circadian rhythm Threshold temperature to sweat varies frequently lowest from 12 midnight to 4 am

Posture Lying on side produces a contralateral hyperhidrosis and ipsilateral hypohidrosis

Stress Stress can increase sweating in palms, axillae, feet and forehead

Eating Some healthy subjects have symmetric gustatory sweating of their face with spicy food

Skin temperature

When near threshold temperature generalized sweating can be augmented or inhibited by changes in local skin

temperature without core temperature change

Fealey RD. Disorder of Sweating. In: Robertson D, Biaggioni I, Burnstock G, Low PA, Paton J. Primer on the autonomic nervous system.

3rd ed. San Diego: Academic Press, 2012;553-559.
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Table 2. Causes of hyperhidrosis

Generalized
Essential generalized hyperhidrosis
Systemic illness
Night sweats
Drug-induced hyperhidrosis
Regional
Essential palmoplantar hyperhidrosis
Axillary hyperhidrosis
Unilateral hypothalamic lesions
Frontal opercular lesions
Spinal cord disease
Sympathetic chain ganglia lesions
Idiopathic unilateral circumscribed hyperhidrosis
Gustatory hyperhidrosis
Peripheral neuropathy

Cold-induced sweating syndrome

Cheshire WP, Low PA. Disorders of sweating and thermore-
gulation. Continuum Lifelong Learning Neurol 2007;13(6): 143-
164.

Table 3. Some causes of pathological generalized hyperhyidosis
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Condition Pathophysiologic Mechanism

Pheochromocytoma Physiologic response to inappropriate catecholamine-induced thermogenesis; inhibited by
anticholinergics

Thyrotoxicosis Physiologic response to inappropriate heat production-induced thermogenesis; inhibited by
B-blockers

Acromegaly Growth hormone induced increase in sweat gland secretion rate; suppressed by somatostatin analogs

and dopamine agonists especially with prolactin co-secretion

Malignancy/Chronic infection

Night sweats; related to altered hypothalamic balance point temperature and effects on prostaglandin

E2 or other “thermogenic cytokines” like interleukin IL1f, tumor necrosis factor, IL6; Probable
vagal afferenct “pyrogenic” pathways activated by complement factors

Other causes

Severe anxiety, hypoglycemia, hypotension, cholinergic agents

Fealey RD. Disorder of Sweating. In:Robertson D, Biaggioni I, Burnstock G, Low PA, Paton J. Primer on the autonomic nervous system.

3rd ed. San Diego: Academic Press, 2012;553-559.
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Table 4. Drugs that can cause hyperhidrosis

Drug Class Common examples Mechanism

Anticholinesterase Pyridostigmine Cholinesterase inhibition

Selective serotonin reuptake inhibitors Citalopram Serotonergic effect on hypothalamus or spinal cord
Duloxetine
Escitalopram
Fluoxetine

Tricyclics

Antiglaucoma agents

Bladder stimulants

Opioids

Sialogogues

Fluvoxamine
Mirtazapine
Paroxetine
Trazodone
Venlafaxine
Amitriptyline
Desipramine
Doxepin
Imipramine
Nortriptyline
Protriptyline
Physostigmine
Pilocarpine
Bethanechol
Fentanyl
Hydrocodone
Methadone
Morphine
Oxycodone
Cevimeline

Pilocarpine

Norepinephrine reuptake inhibition with stimulation of
peripheral adrenergic receptors

Physostigmine = cholinesterase inhibition
Pilocarpine = muscarinic receptor agonism
Muscarinic receptor agonism

Histamine release

Muscarinic receptor agonism

Cheshire W, Fealey RD. Drug-induced hyperhidrosis and hypohidrosis. Drug safety 2008;31(2):109-126.
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Table 5. Treatments for hyperhidrosis

Topical
Aluminum chloride hexahydrate 6% to 25% in anhydrous alcohol
Tap water iontophoresis for palmar hyperhidrosis
Oral
Glycopyrrolate 1 mg to 2 mg 1 to 4 times a day
Clonidine 0.1 mg to 0.3 mg up to 3 times a day
Belladonna alkaloids 0.2 mg twice daily
Benzodiazepines such as diazepam 5 mg as needed
Thioridazine 10 mg to 25 mg at bedtime
Intradermal
Botulinum toxin for focal hyperhidrosis
Surgical

Thoracic ganglion sympathotomy

Cheshire WP, Low PA. Disorders of sweating and thermore-
gulation. Continuum Lifelong Learning Neurol 2007;13(6):143-164.
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Table 6. Causes of hypohidrosis
CNS Disease
Multiple system atrophy

Pure autonomic failure
Dementia with Lewy bodies
Parkinson’s disease
Multiple sclerosis
Cerebrovascular disease
Thalamotomy
Spinal cord disease
Peripheral nervous system disease
Diabetic neuropathy
Pure autonomic failure
Inherited neuropathies
Autoimmune autonomic neuropathy
Paraneoplastic neuropathy
Amyloid neuropathy
Lepromatous neuropathy
Ross syndrome
Sjogren syndrome
Chronic idiopathic anhidrosis
Anticholinergic drugs
Dermatologic disorders
Local skin injury
Sweat gland necrosis following drug overdose
Congenital absence of sweat glands

Miscellaneous

Cheshire WP, Low PA. Disorders of sweating and thermoregu-
lation. Continuum Lifelong Learning Neurol 2007;13(6):143-164.
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Table 7. Drugs that can cause hypohidrosis

Drug Class

Common examples

Mechanism

Anticholinergics

Tricyclics

Antiepileptics

Antihistamines

Antihypertensives

Antipsychotics and antie
metics

Antivertigo drugs

Bladder antispasmodics

Gastric antisecretory drugs

Muscle relaxants

Neuromuscular paralytics

Opioids

Glycopyrrolate
Hyoscyamine
Scopolamine
Propantheline
Dicycloverine
Belladonna
Atropine
Amitriptyline
Desipramine
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

Antimuscarinic effect

Antimuscarinic effect (high for amitriptyline, doxepin; moderate

for imipramine and protriptyline; low for nortriptyline)

Topiramate and zonisamide = carbonic anhydrase inhibition

Carbamazepine = central anticholinergic effect

Antimuscarinic effect

Central adrenergic effect

Antimuscarinic effect

Antimuscarinic effect

Antimuscarinic effect

Antimuscarinic effect

Uncertain, possibly inhibition of spinal excitatory interneurons; possibly central
and peripheral antimuscarinic effect

Cleavage of SNAP-25 inhibiting pre-synaptic release of acetylcholine

Elevation of hypothalamic set point; calcium channel antagonism

Cheshire W, Fealey RD. Drug-induced hyperhidrosis and hypohidrosis. Drug safety 2008;31(2):109-126.
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