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Abstract:

Initial management of patients with anticholinergic syndrome can at times be challenging either in pre-hospital and in-hospital

setting. They are often agitated, aggressive, disorientated, uncooperative and their management may be very difficult.

Physostigmine has been used as a specific antidote for anticholinergic poisoning, but due to the potential toxicity of the drug itself, its

administration is restricted to carefully selected cases. General emergency management of patients with antimuscarinic toxicity is

based on proper diagnosis and supportive therapy. In some instances, application of intensive therapy means is necessary. We review

28 pediatric cases of toxic ingestion of Datura stramonium seeds, leading to clinically diagnosed anticholinergic syndrome, and

discuss the accuracy and efficiency of the applied pharmacotherapy.
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Introduction

The incidence of acute poisonings in children is in-

creasing year by year. They account for 2–5% of pedi-

atric emergencies and often require advanced emer-

gency actions [1, 4, 6]. An efficient emergency sys-

tem is based on prompt reaction of emergency

services, assurance of the proper primary diagnosis

and treatment as well as appropriate management at

every step of emergency care. Recent research in the

field of pediatric poisoning shows that the main prin-

ciple of poisoning management in toxic ingestions is

general assessment of the patient and treatment based

on intensive care protocols [1]. Less significance is

now attributed to specific methods of treatment, e.g.

decontamination, enhanced eliminations and use of

antidotes, which are now restricted to minority of poi-

sonings [1, 2, 5].

Datura stramonium (Jimsonweed, Angel’s trum-

pet) is a widely growing, naturally occurring plant

known for its hallucinogenic effects. Its toxicity is due

to tropan alkaloids (atropine, hyoscine, scopolamine).

It has been known for many centuries and in ancient
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Greece, China and India was used for cult rituals [17].

Although the whole of the plant is toxic, the highest

concentration of alkaloids is in seeds, flowers and

leaves. For its easy accessibility and hallucinogenic

properties, the plant is popular among teenagers as an

abuse agent [9]. The main exposure route is oral.

Toxic alkaloids act as antimuscarinic agents and block

the action of the neurotransmitter acetylcholine at the

muscarinic receptors. They affect the parasympathetic

nerves and certain areas of the central nervous sys-

tem, e.g. the cortex, hippocampus and the extrapyra-

midal system. The management of anticholinergic

syndrome caused by Datura stramonium includes

supportive therapy with attention to vitals signs and

mental state. In potentially serious ingestions, it is ad-

visable to perform gastric decontamination and con-

sider administration of acetylcholinesterase-inhibiting

agent [6–8, 13].

The severity of poisoning with Datura stramonium

seeds depends on extent of anticholinergic syndrome,

causing delirium, hallucinations and agitation, which

can result in self-harm of the patient or a third party.

Alkaloids are plant metabolites that have a nitrogen-

containing chemical ring structure, alkali-like chemi-

cal reactivity, and pharmacologic activity. Tropan al-

kaloids in Datura stramonium are highly anticholiner-

gic. The signs and symptoms form a so-called anti-

cholinergic toxidrome, which helps to establish

a clinical diagnosis of poisoning [2, 8, 12]. Anticho-

linergic activity of substances is not always their side

effect, but can be a clinically employed feature. Some

novel drugs, after incorporating an adequate labile

moiety into their structure, can be used as mydriatics

or antiperspirants and due to their rapid metabolism

they have minimal systemic effect [16]. The anticho-

linergic syndrome has central and peripheral compo-

nents, related to antimuscarinic effect of alkaloids.

The central anticholinergic syndrome includes: al-

tered mental status, disorientation, incoherent speech,

delirium, hallucinations, agitation, violent behavior,

somnolence, coma, central respiratory failure, and,

rarely, seizures. The peripheral anticholinergic syn-

drome includes hyperthermia, mydriasis, dry mucous

membranes, dry, hot and red skin, peripheral vasodila-

tation, tachycardia, diminished bowel motility (even

paralytic ileus), and urinary retention [6, 7, 11, 13].

Differential diagnosis may include alcohol with-

drawal, organic delirium (usually secondary to sep-

sis), psychiatric illness, psychedelic drugs, use of

sympathomimetic drugs. Symptoms usually occur

30–60 minutes after ingestion and may continue for

24–48 h because tropan alkaloids delay gastric empty-

ing and poison absorption [2, 3, 13].

Management of poisoning with Datura stramo-

nium includes supportive measures, use of sedatives,

gastrointestinal decontamination methods and antido-

tal therapy [1–3, 13]. Specific antidote for tropan al-

kaloid toxicity is physostigmine salicylate, a reversi-

ble acetylcholinesterase inhibitor, which increases the

concentration of acetylcholine at cholinergic synapses

and prolongs its action in the target tissue [2–4]. Phy-

sostigmine is registered for therapeutic use in chil-

dren. After several reports of serious cardiac compli-

cations, some toxicologists advocate their use only in

cases of severe life threatening symptoms of anticho-

linergic syndrome [12, 15].

Materials and Methods

The object of the study was to analyze the manage-

ment of intentional poisoning with Datura stramo-

nium seeds in children presenting to emergency room

at the Lower Silesian Paediatric Centre in Wroc³aw,

Poland. The Centre is the biggest Children Hospital in

the region with an average of 4500 admissions of pa-

tients below age of 18 per year and serves as a poison-

ing reference centre for the whole region. We ana-

lyzed all poisoning cases in years 2000 to 2003 (28

cases of Datura stramonium ingestion out of 799 poi-

soning cases) with respect to exposure, onset of

symptoms, sociological data, medical presentation on

arrival to emergency room and poisoning manage-

ment.

The history included detailed information on poi-

soning circumstances (amount of toxin taken, pre-

sumed exposure time, time to onset of symptoms) as

well as emergency management in pre-hospital phase.

Time of arrival to hospital was recorded. Primary sur-

vey was performed at triage on admission to emer-

gency room. Secondary survey was a physical exami-

nation of patients according to pediatric evaluation

chart. All signs and symptoms were recorded. Vital

signs were compared to specific range according to

patient’s age. Consciousness level was assessed on ar-

rival by Glasgow Coma Scale (GCS). Emergency

management means were undertaken according to pa-
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tient’s state. Application of symptomatic treatment

measures were carefully noted, as well as specific

treatment with acetylcholinesterase inhibitors.

For final analysis, all patients’ data were abstracted

from the charts. Patients were categorized according

to severity of poisoning (their Poisoning Severity

Score – PSS). Within these groups, we reviewed man-

agement means undertaken and their efficacy in re-

versing the signs and symptoms of poisoning. Exclu-

sion criteria were incomplete medical records and

co-ingestion of another agent confirmed by positive

laboratory drug or ethanol testing.

Results of treatment were evaluated through non-

parametric statistical analysis using chi-square and U

Mann-Whitney tests and by calculating odds ratio.

Results

There were 28 patients (3.5% out of 799 poisoning

cases) admitted because of anticholinergic syndrome

due to poisoning with Datura stramonium seeds. The

group consisted of 4 females (14.29%) and 24 males

(75.71%) aged from 13 to 17 (mean 14.5 ± 1.17)

years. In all cases, clinical diagnosis was made after

the detailed history had been taken either from the pa-

tient or from family or friends. Patients arrived to

emergency room not earlier than 4 h post-exposure

and as late as 19 h afterwards.

All patients were brought to emergency room by

emergency services. The pre-hospital management in-

cluded sedation with benzodiazepines (5 patients) and

chlorpromazine hydrochloride administration for

vomiting (1 patient). Four patients were reported

grossly agitated and required physical restraint during

ambulance transport. No antidotes were given at this

stage.

On admission to Lower Silesian Paediatric Centre

all patients presented mild to severe symptoms of poi-

soning (PSS 1 to 3). Their GCS score ranged from 6

to 15. The incidence of specific signs and symptoms

of antimuscarinic toxicity is listed in Table 1. Three

patients were intubated and mechanically ventilated.

No other life threatening emergency occurred.

In-hospital management of Datura stramonium

poisoning included gastric lavage (15 cases), acti-

vated charcoal administration (12 cases) and admini-

stration of antidotes – physostigmine (14 cases) and

neostigmine (6 cases). Other drugs administered in

supportive therapy were benzodiazepines (11 cases),

chlorpromazine (2 cases) and droperidol (3 cases). We

were able to make a study design by categorizing the

patients according to treatment. Numbers of patients

fitting into each category are listed in Table 2. All

children were admitted to the hospital: either to gen-

eral pediatric or intensive therapy units.
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PSS = 1 PSS = 2 PSS = 3

Number of patients 4 (14.3%) 15 (53.6%) 9 (32.1%)

Symptoms

Average GCS 14.25 ± 0.50 11.6 ± 1.12 8.33 ± 1.23

Hallucinations 1 (3.6%) 6 (21.4%) 9 (32.1%)

Agitation 1 (3.6%) 9 (32.1%) 7 (25%)

Ataxia 3 (10.7%) 11 (73.3%) 9 (32.1%)

Dysarthria 2 (7.1%) 7 (25.0%) 8 (28.6%

Signs

Tachycardia 1 (3.6%) 9 (32.1%) 9 (32.1%)

Mydriasis 3 (10.7%) 12 (80%) 9 (32.1%)

Unreactive pupils 0 (0%) 8 (28.6%) 9 (32.1%)

Flushing 2 (7.1%) 8 (28.6%) 7 (25%)

Dry mucous 2 (7.1%) 11 (73.3%) 7 (25%)

Decreased urine output 1 (3.6%) 5 (17.9%) 9 (32.1%)

Inaudible bowel sounds 0 (0%) 7 (25.0%) 9 (32.1%)

Tab. 2. ������ ��������� ����������

PSS = 1 PSS = 2 PSS = 3

Number of patients 4 15 9

Treatment:

Symptomatic treatment 2 (7.1%) 1 (3.6%) 1 (3.6%)

Anxiolytics 0 (0%) 5 (17.9%) 6 (21.4%)

Physostigmine 1 (3.6%) 9 (35.7%) 4 (14.3%)

Neostigmine 1 (3.6%) 2 (7.1%) 3 (10.7%)

Anxiolytic +
acetylcholinestarese inhibitor

0 2 (7.1%) 2 (7.1%)

Other drugs 0 2 (7.1%) 3 (10.7%)

PSS after 24 h 0 0.06 ± 0.25 0.66 ± 0.7

GCS after 24 h 15 14.7 ± 0.54 14.1 ± 0.88

Days of hospitalization: 2.25 ± 0.5 3.2 ± 1.15 4.11 ± 1.78



No serious adverse drug reactions of therapy were

noted in any of the groups and no further emergencies

occurred. All patients did recover completely. After

24 h their GCS was 13 to 15, with PSS ranged from 0

to 1. All patients were consulted by a psychologist

and safely discharged home after 2 to 5 days of hospi-

talization.

Acetylcholinesterase inhibitors were administered

not only in emergency room, but also in hospital

wards. The preferred route of administration was in-

tramuscular or subcutaneous. Only two patients re-

ceived this antidote intravenously by intravenous

drip. The doses ranged from 0.25 mg to 0.5 mg per

dose, repeated as necessary at intervals not shorter

than 30 min. Time of regaining consciousness was

noted in patients’ documentation.

Use of acetylcholinesterase inhibitors slightly re-

duced the time of reversal of antimuscarinic toxicity,

but the difference was not statistically significant

(p > 0.05). Use of neostigmine instead of physostig-

mine did not show any statistically significant inferi-

ority in relation to patient’s outcome.

Discussion

In our study, all patients were diagnosed on the basis

of clinical picture, but some authors report difficulties

in establishing a proper diagnosis [8, 15]. Casualties

are very often unable to provide detailed information

due to incoherent speech and disorientation. Some an-

tipsychotic drugs used to manage agitation and hallu-

cination in out-of-hospital setting, have their own an-

ticholinergic activity and may worsen the condition

[3, 12]. Specific symptoms of anticholinergic syn-

drome in previously healthy subjects are seldom mis-

leading, but the proper diagnosis is sometimes missed

in cases with accompanying complaints, such as in-

fectious disease or trauma. Some studies show that se-

verity of signs and symptoms depend not only on

toxic levels of acetylcholine-blocking agent and that

the combined picture of anticholinergic toxicity pres-

entation may be variable, thus the diagnosis is not al-

ways certain [11]. One of emergency protocols allows

for use of physostigmine for diagnostic purpose, e.g.

in casualties presenting to emergency department

with delirium. Cessation of symptoms confirms the

diagnosis of anticholinergic crisis in those cases [14].

Supportive therapy based on symptomatic treat-

ment of the syndrome and clinically justified use of

tranquilizers proved sufficient [3, 6, 7, 15]. Droperi-

dol, however, as well as chlorpromazine should not be

administered, as those drugs possess some anticho-

linergic activity, and may aggravate the severity of

poisoning.

Patients were treated with acetylcholinesterase

inhibitors: either physostigmine or neostygmine. The

agent of choice in the treatment of Datura stramo-

nium anticholinergic poisoning is physostigmine,

a tertiary amine, which crosses blood-brain barrier,

thus can successfully manage seizures, agitation and

hallucinations, as central symptoms of anticholinergic

toxicity. According to the dosage regimen, it is advis-

able to start with small doses. In emergent cases, it

should be administered as slow intravenous injection.

Rapid intravenous injection may induce convulsions.

Intramuscular route cannot produce prompt improve-

ment in clinical state of the patient. On administering

the drug one must be prepared for side effects of cho-

linergic toxicity, such as salivation, emesis, urination,

defecation [2, 12]. In none of our patients such an epi-

sode occurred. Relative contraindications for use of

physostigmine are: asthma, cardiovascular disease,

mechanical obstruction of gastrointestinal or urogeni-

tal tract. There were no contraindications for phy-

sostigmine use in our group. There are reports of se-

vere cardiovascular effects (bradycardia leading to

asystole), for which it is not advisable for use in cy-

clic antidepressant poisoning [2, 13, 14]. Due to re-

cent research regarding accessibility of certain anti-

dotes, physostigmine is considered to be relatively

safe to administer in cases of antimuscarinic toxicity.

Physostigmine should be then readily available in

emergency departments [3, 5]. Our patients received

physostigmine therapeutically, after established diag-

nosis, for reversal of anticholinergic toxic symptoms.

Surprisingly the difference in outcome was not sig-

nificant between patients who did receive physostig-

mine and those who did not. This could probably be

due to very careful intramuscular or subcutaneous

drug administration, which cannot be considered as

efficient as intravenous route, which was chosen in 2

cases only.

Neostigmine was administered instead of phy-

sostigmine in six of our patients, with efficacy that did

not differ significantly. This confirms a previous ob-

servation of Parisi [10]. Also the report on Atropa bel-

ladonna poisoning by Caksen et al. describes country-
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wide use of neostigmine, as physostigmine is not

a drug accessible in Turkey [4]. The physostigmine is

the only a reversible acetylcholinesterase inhibitor

known to readily cross the blood-brain barrier and ca-

pable of directly antagonizing central nervous system

(CNS) manifestations of anticholinergic toxicity to

produce the desired CNS effects. Neostigmine meth-

ylsulfate contains quarternary ammonium group,

which theoretically prevents it from penetration

through the blood-brain barrier and it is supposed to

act mainly on the peripheral nervous system. The im-

provement in clinical picture in patients receiving

neostigmine suggests that neostigmine is capable of

reaching high levels in the CNS, sufficient for its

pharmacologic effect on cerebral activity [10]. The ef-

fect of neostigmine on central anticholinergic syn-

drome can be due either to increased permeability of

blood-brain barrier in young subjects or stress-

induced barrier disruption. Since neostigmine is more

readily available in emergency rooms than physostig-

mine, its use in emergency treatment of central symp-

toms of anticholinergic syndrome in children is in

some instances justified. In certain conditions,

neostigmine can probably cross the blood-brain bar-

rier and provide pharmacologic effect in central anti-

cholinergic syndrome [4, 10].

All patients in this series recovered without any

side effects or late sequelae after 24 h. One limitation

of our study is a relatively small group of patients

studied. No side effects of treatment with antidotes

occurred, which may be attributed to relatively cau-

tious drug administration (titrated doses, intramuscu-

lar route, intravenous drip). Intramuscular route is

questionable and the advised method of physostig-

mine use is slow intravenous injection [2, 3, 12]. We

observe some sort of reservation against intravenous

administration of drugs by pediatricians, as they fear

the unpredictable effect of intravenous medication.

This does not happen, when the treating physician has

been trained in emergency procedures. The hospitali-

zation time for children poisoned with Datura stra-

monium could probably be shorter, should the intrave-

nous route of antidotes administration be chosen.

The outcome of our patients was good, but we did

not find any relationship to the management method

administered. Many studies have been performed to-

date of the treatment of anticholinergic syndrome, but

a few of them regard children. In our study protocol,

we did not record time of cessation of all anticholiner-

gic symptoms, so this relationship still needs to be

evaluated. Further study of physostigmine use in pediat-

ric population is necessary to determine the indications

for its use in the treatment of pediatric poisonings.

Conclusions

The intentional ingestion of Datura stramonium is

relatively rare (3.5% of poisoning cases during the

study period). Despite potentially life-threatening

symptoms, the clinical prognosis and the outcome is

good. We did not find any relationship between phar-

macotherapeutic agent administered in the treatment

of anticholinergic poisoning and hospitalization time

or the patients’ outcome. We conclude that this type of

poisoning with mildly expressed symptoms can be

safely and effectively managed on the basis of sup-

portive care alone. Special care should be applied to

patients with high level of agitation, altered mental

status and violent behavior and in those cases specific

treatment of anticholinergic syndrome with acetyl-

cholinesterase inhibitors is advised. Neostigmine effi-

cacy as a acetylcholinesterase inhibitor seemed to be

similar to efficacy demonstrated by physostigmine.
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