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Introduction and Definition

The Peripheral Anticholinergic Syndrome (PACS) is a recognized clinical entity arising from the

excessive and often additive blockade of muscarinic acetylcholine receptors located within the

peripheral nervous system. This syndrome is particularly prevalent in clinical settings where

patients are receiving complex regimens involving multiple psychopharmacological agents, a

practice known as polypharmacy. The cumulative anticholinergic burden imposed by these

combined medications overwhelms the body's homeostatic mechanisms, leading to a predictable

constellation of somatic signs and symptoms. Unlike the more severe Central Anticholinergic

Syndrome (CAS), which involves profound neurocognitive disturbances, PACS is defined primarily

by its impact on involuntary bodily functions regulated by the parasympathetic nervous system,

specifically affecting glandular secretions, smooth muscle tone, and thermoregulation. Its

recognition is critical, as failure to identify PACS can lead to significant patient discomfort,

morbidity, and potential complications such as heatstroke in vulnerable individuals.

The manifestation of PACS is a direct consequence of the pharmacological profiles of several

widely used drug classes. Historically, it was most frequently associated with the use of tricyclic

antidepressants (TCAs), certain low-potency phenothiazine antipsychotics, and anticholinergic

anti-Parkinsonian drugs employed to manage medication-induced extrapyramidal symptoms

(EPS). The additive effect of these agents, each contributing its own degree of affinity for

peripheral muscarinic receptors, drives the syndrome. Even agents with relatively weak

anticholinergic properties can contribute substantially when combined with others, underscoring

the importance of assessing the total anticholinergic load rather than focusing solely on individual

drug profiles. The resulting disruption in parasympathetic signaling leads to the classic clinical

indicators, including dry mucous membranes, decreased salivation, and disturbances in thermal

regulation mechanisms.

A key characteristic of PACS is its dose-dependent nature and its reversibility upon reduction or

cessation of the offending medications. While symptoms are generally uncomfortable, they may

escalate to life-threatening conditions, especially hyperthermia, if not promptly managed. The

syndrome serves as a critical reminder for prescribers to meticulously audit patient medication lists

for potential anticholinergic interactions, particularly when introducing new agents or escalating

dosages. The initial indicators, such as dry mouth (xerostomia), a warm flushed face and skin,

and dry eyes, often precede more severe systemic effects, providing an opportunity for early

intervention before the patient progresses to a state of significant distress or danger.

Pharmacological Mechanisms of Action

The pathogenesis of Peripheral Anticholinergic Syndrome rests upon the fundamental principle of

competitive antagonism at muscarinic acetylcholine receptors (mAChRs). Acetylcholine is the
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primary neurotransmitter of the parasympathetic nervous system, mediating essential functions

such as salivation, lacrimation, micturition, digestion, and thermoregulation via sweating. When an

anticholinergic agent is introduced, it binds to these mAChRs, preventing endogenous

acetylcholine from initiating its normal signaling cascade. In the periphery, five subtypes of

muscarinic receptors (M1 through M5) are present, but M2 and M3 subtypes are primarily

responsible for regulating the functions most pertinent to PACS. For instance, M3 receptors are

crucial for stimulating glandular secretions (saliva, sweat) and promoting smooth muscle

contraction (gastrointestinal motility, bladder emptying).

The drugs implicated in PACS, such as TCAs like nortriptyline or anti-Parkinsonian agents like

benztropine, function as non-selective muscarinic receptor antagonists. Their affinity for these

receptors, even if moderate, becomes clinically significant when their plasma concentrations rise or

when multiple agents with similar profiles are co-administered. The result is a dose-related

functional parasympathetic paralysis in peripheral organs. For example, the blockade of M3

receptors in the salivary glands leads directly to xerostomia, which is one of the most common

and earliest complaints. Similarly, the blockade of M3 receptors in the eccrine sweat glands inhibits

sweating (anhidrosis). This failure of physiological cooling mechanisms is highly consequential,

especially in warm environments or during physical exertion, as it can rapidly lead to elevated core

body temperature and potentially life-threatening hyperthermia.

Crucially, the concept of the Anticholinergic Burden Scale (ACB) has been developed to quantify

the cumulative effect of these medications. Many agents used in psychiatry, geriatrics, and

gastroenterology possess varying degrees of anticholinergic activity. The synergistic effect

observed in PACS results from the summation of these individual anticholinergic activities. While

some symptoms, such as constipation or urinary hesitancy, result from smooth muscle relaxation

mediated by peripheral receptor blockade, the most dramatic and dangerous peripheral symptom--

hyperthermia--is purely a consequence of impaired thermoregulation secondary to anhidrosis.

Understanding this mechanism allows clinicians to predict which patients are at highest risk based

on the total anticholinergic load they are carrying, rather than waiting for symptoms to develop.

Key Causative Agents and Drug Classes

The Peripheral Anticholinergic Syndrome is intrinsically linked to the therapeutic use of several

major drug classes, many of which are essential for managing chronic psychiatric and neurological

conditions. The original content specifically highlights three major contributors. First, the Tricyclic

Antidepressants (TCAs) are notorious for their potent anticholinergic activity. Compounds such as

amitriptyline, imipramine, and doxepin possess a high affinity for muscarinic receptors, contributing

significantly to both peripheral side effects like dry mouth and central side effects at higher doses.

Although newer selective serotonin reuptake inhibitors (SSRIs) have largely replaced TCAs as

first-line treatments for depression, TCAs remain in use for chronic pain, migraine prophylaxis, and
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certain refractory depressive disorders, maintaining their relevance as causative agents.

Second, the Anti-Parkinsonian Drugs, often referred to as antimuscarinic agents, are direct and

potent contributors to PACS. These agents, including benztropine and trihexyphenidyl, are

frequently prescribed alongside first-generation antipsychotics to mitigate extrapyramidal

symptoms (EPS) such as acute dystonia and parkinsonism. Their therapeutic effect in reducing

EPS relies on blocking central muscarinic receptors; however, they possess equally high affinity for

peripheral receptors, making them powerful drivers of PACS, particularly when used long-term or

at high doses. The combination of an antipsychotic (which often has intrinsic anticholinergic

properties) and an anti-Parkinsonian drug represents a significant and deliberate elevation of the

peripheral anticholinergic burden.

Third, weaker phenothiazines, which constitute a subset of first-generation antipsychotics (e.g.,

chlorpromazine, thioridazine), possess considerable intrinsic anticholinergic activity. These low-

potency antipsychotics are characterized by a high incidence of peripheral side effects compared

to their high-potency counterparts (like haloperidol), which tend to have less anticholinergic and

more EPS activity. Beyond these core classes, the list of contributing medications is extensive and

includes over-the-counter agents and other therapeutic classes: certain first-generation

antihistamines (like diphenhydramine), antispasmodics (e.g., dicyclomine), certain anti-emetics,

and specific drugs used for urinary incontinence (e.g., oxybutynin). The syndrome often results

from the inadvertent combination of multiple agents, where a patient may be taking a TCA for

mood, an antihistamine for sleep, and an antispasmodic for irritable bowel syndrome, leading to a

synergistic and dangerous total anticholinergic effect.

Clinical Manifestations and Symptomology

The clinical presentation of Peripheral Anticholinergic Syndrome is characterized by a set of signs

directly attributable to the suppression of parasympathetic outflow to exocrine glands and smooth

muscles. The most consistently reported symptoms involve glandular hypofunction. Xerostomia,

or severe dry mouth, is nearly universal and leads to significant discomfort, difficulty speaking and

swallowing (dysphagia), and an increased risk of dental caries and oral infections. Alongside this,

patients often experience dry eyes (xerophthalmia) and dry, often sticky, nasal and pharyngeal

mucous membranes. This constellation of dryness reflects the extensive blockade of M3 receptors

responsible for stimulating glandular secretions throughout the head and neck.

A critical and potentially life-threatening manifestation of PACS is the disruption of

thermoregulation. The blockade of sweat glands (anhidrosis) prevents the body from cooling itself

via evaporation. This leads to the characteristic dermatological signs: the patient's skin is typically

warm and dry, but often exhibits a compensatory peripheral vasodilation, resulting in a distinctly

flushed appearance, particularly across the face and neck. In warm environments or during fever,

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=18002
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com


PERIPHERAL ANTICHOLINERGIC SYNDROME 5

Encyclopedia of psychology encyclopedia.arabpsychology.com

this impaired cooling capacity can rapidly lead to hyperpyrexia (malignant hyperthermia), a medical

emergency that can result in rhabdomyolysis, seizures, and death if not immediately addressed.

Furthermore, peripheral anticholinergic activity affects smooth muscle function throughout the

gastrointestinal and genitourinary tracts. Reduced peristalsis leads to constipation, which can

range from mild to severe, potentially culminating in paralytic ileus in extreme cases. Urinary

smooth muscle relaxation results in difficulty initiating urination and incomplete bladder emptying

(urinary hesitancy), often progressing to significant urinary retention, especially in older male

patients with co-existing benign prostatic hyperplasia (BPH). Ocular symptoms are also common,

including mydriasis (pupil dilation) due to the unopposed action of the sympathetic nervous system

on the iris, leading to blurred vision, particularly for near tasks, and photophobia. Collectively, these

peripheral signs distinguish PACS and necessitate immediate recognition by healthcare providers.

Differential Diagnosis and Atypical Presentations

Differentiating Peripheral Anticholinergic Syndrome from other conditions that present with fever,

delirium, or autonomic instability is crucial for proper management. The most important distinction

is separating PACS from its central counterpart, the Central Anticholinergic Syndrome (CAS).

While both syndromes share the peripheral signs (dry, hot, flushed skin), CAS is defined by

significant central nervous system involvement, including confusion, agitation, disorientation,

hallucinations, and frank delirium. PACS, by contrast, is primarily somatic, though high

anticholinergic drug levels can blur the distinction, leading to a mixed presentation. Accurate

diagnosis hinges on a careful assessment of the patient's mental status and a comprehensive

review of the medications administered.

Other critical differential diagnoses include other severe hyperthermic states. Neuroleptic

Malignant Syndrome (NMS), often associated with antipsychotics, presents with hyperthermia,

severe muscle rigidity, altered mental status, and autonomic instability (tachycardia, labile blood

pressure). While both NMS and PACS can involve elevated temperature and drug exposure, NMS

is fundamentally defined by muscle rigidity and profound systemic toxicity, distinguishing it

mechanistically from the anhidrosis-induced hyperthermia of PACS. Similarly, infectious fevers

must be ruled out; unlike PACS, infectious hyperthermia is often accompanied by shivering and

chills, and the skin is typically moist, not dry and anhidrotic.

Atypical presentations often complicate diagnosis, particularly in geriatric populations. In the

elderly, the initial signs of PACS might be subtle or masked by chronic conditions. For example,

mild urinary retention may be wrongly attributed to BPH progression rather than medication side

effects. Furthermore, patients may develop tolerance to some anticholinergic effects (like

drowsiness) but not to others (like xerostomia or anhidrosis), leading to an incomplete symptom

profile. The definitive diagnostic step involves establishing a strong temporal relationship between
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the initiation or increase of anticholinergic medication and the onset of symptoms, ideally confirmed

by reducing the dose of the suspected agents and observing rapid symptom resolution. The use of

validated tools, such as the Anticholinergic Risk Scale or ACB, assists clinicians in objectively

quantifying the risk and confirming the diagnosis.

Risk Factors and Vulnerable Populations

Certain demographic and clinical factors significantly predispose individuals to developing

Peripheral Anticholinergic Syndrome. The single most vulnerable demographic group is the elderly

population. Older adults have several physiological changes that increase their sensitivity to

anticholinergic agents. These include reduced renal clearance, which prolongs the half-life of many

medications; decreased hepatic metabolism; and a baseline reduction in cholinergic neuron

function, meaning the addition of blocking agents has a disproportionately large clinical effect.

Furthermore, the elderly are disproportionately affected by polypharmacy, often receiving multiple

medications for concurrent cardiovascular, psychiatric, and gastrointestinal issues, exponentially

increasing the total anticholinergic load.

Patients with pre-existing medical conditions that interact negatively with parasympathetic

blockade are also at heightened risk. Individuals suffering from benign prostatic hyperplasia

(BPH) are highly susceptible to acute urinary retention when exposed to anticholinergic drugs that

inhibit bladder detrusor muscle contraction. Similarly, patients with narrow-angle glaucoma are at

risk because anticholinergic-induced mydriasis can precipitate an acute glaucoma crisis by

obstructing the flow of aqueous humor. Individuals with underlying cardiac pathologies, particularly

those prone to tachyarrhythmias, must be monitored closely, as anticholinergic agents can

increase heart rate by blocking vagal tone (M2 receptors in the heart).

Another significant risk factor is the therapeutic necessity of polypharmacy in complex psychiatric

care. Patients requiring high-dose antipsychotics who subsequently develop severe extrapyramidal

symptoms must be given anticholinergic anti-Parkinsonian agents, creating an unavoidable high-

risk scenario. Moreover, environmental factors play a crucial role in determining the severity of

PACS. Patients residing in hot climates or those engaging in heavy physical labor are at an

extremely high risk of developing severe hyperthermia, even from moderate doses of

anticholinergic medication, due to the critical failure of anhidrosis under thermal stress. Prescribers

must consider all these factors--physiological vulnerability, co-morbidities, pharmacological load,

and environment--when assessing the risk for PACS.

Management and Therapeutic Interventions

The management of Peripheral Anticholinergic Syndrome centers on immediate identification,

supportive care for the resulting symptoms, and, most importantly, the systematic reduction or
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discontinuation of the causative medication(s). Once PACS is suspected, a thorough medication

reconciliation must be performed to calculate the total anticholinergic burden. The general strategy

involves tapering or stopping the drug contributing the greatest anticholinergic activity or the drug

least essential to the patient's current therapeutic plan. Dose reduction is often the first step,

followed by substitution with non-anticholinergic alternatives (e.g., switching from a TCA to an

SSRI, or from a low-potency to a high-potency antipsychotic if appropriate).

Supportive care is paramount, especially when hyperthermia is present. For patients presenting

with significantly elevated core body temperatures, immediate and aggressive cooling measures

must be instituted. This includes external cooling techniques (e.g., cooling blankets, ice packs),

hydration (intravenous fluids if the patient is dehydrated or unable to drink due to xerostomia), and

monitoring of vital signs and renal function. The peripheral manifestations of dryness and smooth

muscle relaxation also require specific symptomatic relief. Artificial tears can alleviate

xerophthalmia, while stool softeners and laxatives are necessary to manage constipation and

prevent ileus. Urinary retention often necessitates catheterization to decompress the bladder and

prevent renal damage.

While the primary intervention for PACS is drug withdrawal, in severe cases, especially those with

mixed peripheral and central manifestations, the use of a cholinesterase inhibitor may be

considered. Physostigmine, a tertiary amine that can cross the blood-brain barrier, inhibits the

breakdown of acetylcholine, thereby increasing the concentration of endogenous acetylcholine

available to compete with the antagonist drugs at the receptor site. While highly effective in

reversing both central and peripheral symptoms, its use is typically reserved for severe, life-

threatening cases due to its short half-life and potential side effects, such as bradycardia and

seizure risk. For typical, non-life-threatening PACS, careful medication adjustment remains the

gold standard of therapeutic intervention.

Prognosis and Long-Term Considerations

The prognosis for individuals diagnosed with Peripheral Anticholinergic Syndrome is generally

excellent, provided the condition is recognized early and the offending medications are promptly

managed. Because PACS is a functional syndrome resulting from competitive antagonism, the

effects are fully reversible upon elimination or substantial dose reduction of the anticholinergic

agents. Symptoms typically begin to subside within hours to days of intervention, depending on the

half-life of the causative drugs. Complete resolution of the acute peripheral signs, such as flushing

and hyperthermia, usually occurs rapidly after therapeutic drug adjustment.

However, the syndrome carries potential long-term morbidity, primarily stemming from chronic,

untreated peripheral symptoms. Chronic xerostomia, for example, significantly compromises oral

health, leading to rampant dental decay, periodontal disease, and chronic oral infections. Patients
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who experience prolonged or recurrent episodes of urinary retention may face recurrent urinary

tract infections (UTIs) or chronic kidney issues if the retention is severe and persistent. Therefore,

long-term management focuses not only on prevention of recurrence but also on mitigating

residual effects. This often requires ongoing dental care, diligent bladder monitoring, and patient

education regarding symptom recognition.

For patients who require continued pharmacotherapy that includes some anticholinergic activity,

the long-term consideration involves minimizing the overall anticholinergic burden. This

necessitates continuous vigilance from prescribers, regular use of anticholinergic assessment

tools, and prioritizing agents with lower anticholinergic profiles. The goal is to maintain the patient

at the lowest effective dose of necessary medications while actively avoiding the cumulative use of

non-essential anticholinergic agents (e.g., avoiding over-the-counter sleep aids containing

diphenhydramine). Preventing recurrent episodes of PACS is a critical aspect of chronic care

management, safeguarding the patient against both discomfort and the risk of acute, dangerous

complications like heatstroke.

Historical Context and Recognition

The recognition of the Peripheral Anticholinergic Syndrome is deeply intertwined with the advent of

modern psychopharmacology in the mid-20th century. When drugs such as the phenothiazine

antipsychotics (e.g., chlorpromazine) and the tricyclic antidepressants (TCAs) were introduced in

the 1950s and 1960s, their potent efficacy was quickly accompanied by the unavoidable discovery

of a wide range of side effects. Clinicians soon observed the pattern of dry mouth, dilated pupils,

tachycardia, and urinary issues, recognizing this as a classic atropine-like toxicity. Since atropine is

the prototype muscarinic antagonist, the term "anticholinergic side effects" was immediately

adopted.

The syndrome became particularly pronounced as psychiatric treatment evolved to include

polypharmacy. For instance, when treating schizophrenia, clinicians would use an antipsychotic

(like chlorpromazine, which has moderate anticholinergic activity) and then, to counter the resulting

movement disorders, would add a potent anticholinergic agent like benztropine. This intentional

combination amplified the peripheral effects, making PACS a common, though often

underestimated, adverse event. Early pharmacological texts and psychiatric manuals detailed the

peripheral signs, often using mnemonic devices to aid in diagnosis, such as the famous rhyme

describing the central and peripheral effects: "hot as a hare, blind as a bat, dry as a bone, red as a

beet, mad as a hatter." While the latter two phrases describe the fever and flushing characteristic

of the peripheral syndrome, the full recognition of PACS as a distinct, predominantly somatic

consequence of additive drug effects cemented its place in clinical toxicology and

psychopharmacology.
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Modern practice has refined this understanding, shifting the focus from simply listing side effects to

quantifying the risk via the total anticholinergic burden. The historical documentation of PACS

serves as a foundational warning regarding the potential for drug synergy, urging contemporary

prescribers to maintain a high index of suspicion whenever patients are on combinations of agents,

regardless of whether the individual drug is classified as a primary anticholinergic medication. The

syndrome remains a vital teaching point in pharmacology, emphasizing that therapeutic benefit

must always be balanced against the cumulative risk of functional impairment caused by peripheral

muscarinic receptor blockade.
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