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Abstract
We report the case of a 32-year-old Italian man admitted to our

emergency room for visual disturbances with blurred vision, aniso-
coria and temporal headache suddenly occurred in absence of other
neurological symptoms. A diagnosis of Datura stramonium-
induced anticholinergic toxicity was done. With our work, we want
to highlight the importance of a meticulous clinical examination,
including papillary diameter and reflexes, combined with a
detailed history of the patient in the emergency room.
Anticholinergic toxicity is a medical emergency. The diagnosis is
always clinical, and it can represent a challenge for the emergency
clinicians because it can mimic several neurological diseases,
including acute stroke and seizures, but early diagnosis is crucial
to avoid severe complications and management errors. Case description

A healthy 32-year-old Italian man presented to our emergency
room due to acute onset of blurred vision and right temporal
headache occurring within the previous two hours. He was very
agitated. He referred a recreational use of marijuana. Anisocoria
was detected with his right pupil dilated (6-7 mm) and not respond-
ing to light. His skin was dry and hot. His vital signs on check-in
were heart rate 102 bpm, blood pressure 124/85 mmHg, body tem-
perature 37.5°C, respiration rate 20/min, and pulse-oximetry 98 %
on room air. Electrocardiogram (EKG) revealed a sinus tachycar-
dia with a rate of 110 bpm. The remaining physical examination
was normal. A Computed Tomography (CT) of the brain was per-
formed to exclude acute stroke or other brain damage. Laboratory
findings showed increased level of creatinine kinase (490 U/L,
normal value 0-172). Full blood count, renal and hepatic function,
coagulation time and C-reactive protein were all within the normal
range. Urine drug screen resulted negative for drugs of abuse.
Ethanol was absent. Intravenous fluids (0.9% saline water solution
1000mL) were administered. Treatment with delorazepam 2 mg IV
helped to control the agitation as well as the tachycardia. Repeat
dosing was not required, and over the course of six hours his symp-
toms completely solved. A detailed patient’s history revealed that
the patient was a gardener who had been handling the plant of
Datura stramonium all day without protective gloves. Datura stra-
monium is a plant with well-known anticholinergic properties. It
was considered as the aetiology of his symptoms as no other causes
were identified. Neurological evaluation confirmed the diagnosis
of plant-induced anticholinergic toxicity. We consulted the Poison
Control Centre of Pavia, that confirmed the diagnosis and the com-
plete reversibility of all the symptoms, including anisocoria, with-
out sequelae. After a 6-hour observation time in the emergency
room, the patient was discharged in good clinical condition, com-
pletely asymptomatic, with normal pupils.

Discussion
Anticholinergic syndrome results from the inhibition of mus-
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Highlights
-  Anticholinergic syndrome is a real medical emergency.
-  Anticholinergic syndrome should always be considered in the
   differential diagnosis of a sudden onset of altered mental 
   status.
-  Medications, psychoactive drugs, homeopathic solutions, 
   and toxins can cause anticholinergic syndrome with fatal 
   outcome.
-  Plant-induced anticholinergic syndrome should be always 
   considered and investigated.
-  Datura stramonium and Atropa belladonna are the most 
   common cause of anticholinergic toxicity.
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carinic cholinergic neurotransmission. It can be due to several
causes, including medications, toxins, and some plants.
Medications include anticholinergic drugs, antihistamines, tri-
cyclic antidepressants, and parasympatholytic agents (i.e.,
atropine, scopolamine, and hyoscyamine),1 and homeopathic solu-
tions due to a production error of the homeopathic dilution.2 BZ
(agent 15), botulism and the ingestion of Amanita muscaria mush-
rooms can cause anticholinergic syndrome. 

Plant-induced anticholinergic syndrome 
The ingestion of particular plants may induce anticholinergic

syndrome, which is caused by their alkaloid metabolites (atropine,
scopolamine, and hyoscine) as defence mechanism against insects
and predators.3,4 They include Solanaceae family (Mandragora
officinarum, “Mandrake”; Mandragora autumnalis, “Devil’s
herb”; Hyosciamus niger and H. reticularis, known as “henbane”;
Burgmansia spp., “Angel’s Trumpet”), Datura spp. (Datura inoxia
‘‘Moonfl ower’’, Datura stramonium ‘‘Jimson weed’’, Datura
metel ‘‘Devil’s trumpet’’); Solanum erianthum, Garryaceae family
(Garrya spp.), Bignoniaceae family (Campsis grandiflora),
Papaveraceae family (Lamprocapnosspectabilis, “bleeding
heart”),5 and Aquifoliaceae family (Ilex paraguariensis, “Herba
mate”). The anticholinergic effects are dose-dependent and repre-
sent a medical emergency.3

Atropa belladonna and Datura stramonium belong to
Solanaceae family and are the most common cause of anticholin-
ergic toxicity. Both of them are present worldwide and well known
in the literature for their hallucinogenic effects used for medical
and religious purposes.6-9 Their ingestion can be accidental, partic-
ularly in children,10,11 or by contaminated honey,12 herbal tooth-
paste13 and tea,14-16 although the most of reported cases in literature
occur as a result of deliberate use for their hallucinogenic
effects.17,18

Atropa belladonna is also known as “deadly nightshade” and it
has a long history of use as a pharmaceutical cosmetic. Its foliage
and berries are extremely toxic for the high concentration of
tropane alkaloids. Berries are black, globular, and sweet, and are
consumed by animals that disperse the seeds in their droppings.
They can be easily mistaken for blueberries leading to accidental
ingestion, causing both anticholinergic syndrome and liver dam-
age.19-22 Atropine, which is commonly used in clinical practice, is
derived from Atropa belladonna.

Datura stramonium, also known as “Jimson weed”, was used
in the past traditional medicine to treat asthma and relief pain. It
extremely toxic and can cause coma, because all its parts contain
high concentration of tropane alkaloids with an estimated value of
0.20mg atropine and 0.65mg scopolamine per blossom.17,23

Here we report the classical clinical presentation with signs
and symptoms, the differential diagnosis, and the correct manage-
ment of anticholinergic toxicity. 

Symptoms
The clinician must be familiar with the anticholinergic tox-

idrome as a reliable history is not always obtainable. The diagnosis
is always clinical. Signs and symptoms are caused by central
and/or peripheral nervous system effects and can be easily remem-
bered with this mnemonic: “red as a beet, dry as a bone, blind as a
bat, mad as a hatter, hot as a hare, and full as a flask”. The
mnemonic refers to the clinical signs due to peripheral blockage of
the parasympathetic postganglionic muscarinic receptors, i.e.,
flushing, dry skin (particularly in anxilla and groin), eyes and

mucous membranes, mydriasis with loss of accommodation
(cycloplegia), altered mental status, increased body temperature,
and constipation and urinary retention, respectively.

The patient can present an altered level of consciousness char-
acterized by soft spoken speech or mumbling word salad, agita-
tion, restlessness, confusion, hallucinations, delirium, and coma.
Sometimes, speech can sound muffled as if cotton balls are in
mouth, due to its dryness. Seizures and jerking movements can be
possible.24,25 Anticholinergic toxicity can be confused with sympa-
thomimetic toxicity. However, the absence of sweating indicates
anticholinergic toxicity.24

A standard approach based on the “ABC” method is recom-
mended for any suspected poisoned patient. Evaluation of the
patient’s airway, respiratory, and circulatory status are mandatory
and should immediately be performed. Vital signs including body
temperature, heart rate, respiratory rate, blood pressure, and oxy-
gen saturation should be obtained at admission and continuously
monitored. The patient should also be placed on continuous car-
diac monitoring and have intravenous access established. 

Laboratory findings, EKG, and imaging
Diagnostics including urinalysis, urine drug screen, finger-

stick glucose, salicylate and acetaminophen levels and pregnancy
test for females should be obtained. Creatinine kinase (CK) levels
should be monitored with serial measurements for possible devel-
opment of rhabdomyolysis. EKG is mandatory. Absolute con-
traindication for the use of physostigmine are bradycardia, intra-
ventricular conduction delay (wide QRS), AV nodal block, and ter-
minal R (wide R wave > 3 mm) in aVR.26 A brain CT scan can be
used to exclude an alternative diagnosis. In case of fever or
seizures, a lumbar puncture can be helpful to exclude a central ner-
vous infection. 

Management
If early diagnosed and promptly treated with adequate support-

ive care, the anticholinergic syndrome has a good prognosis.
Agitation always require treatment and can become a challenge in
patients with severe anticholinergic syndrome. Benzodiazepines
administered intravenously are the drugs of choice.27 Large doses
can be required to avoid fatal complications such as hyperthermia
and rhabdomyolysis. Dexmedetomidine28 and a short course of
propofol can be also used in the emergency setting. Physical
restraints should be avoided due to the risk of worsening rhab-
domyolysis. Antipsychotic, e.g., haloperidol, are contraindicated
for the risk of upsetting temperature regulation with worsening
hyperthermia.26 Temperature must be accurately monitored, and
adequate intravenous fluids infused, particularly the case of
hypotension or if rhabdomyolysis is suspected.29

Physostigmine may be indicated in severe cases refractory to
benzodiazepines.30-32 It is a reversible acetylcholinesterase
inhibitor that increases acetylcholine concentration in the synaptic
cleft, and it is used as antidote in cases of altered level of con-
sciousness and other signs of anticholinergic toxicity.30-32 Due to its
ability to cross the blood brain barrier, physostigmine can reverse
both central and peripheral toxicity.33-35 In unclear cases physostig-
mine can aid diagnosis: when administered, it can transiently
reverse anticholinergic effects. Repeated doses every 30 minutes
may be needed. It can be administered using different routes: i)
intramuscular: 0.05mg/kg in adults and 0.02 mg/Kg in children; ii)
intravenous: 0.02mg/kg up to 1-2mg infuse over 2-10 minutes or
slower and repeatable every 30 minutes in patients with persistent
altered mental status (as often as every 10-20 min); iii) oral, diluted
in juice to reduce bitter taste. The dose of 2-4 mg IV slowly every
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2-4 hours prn can be used as maintenance. A rapid infusion can
cause seizures. Taper must be done slowly over hours to 4-5 days.36

A toxicology consult must be required for every patient, especially
if more than one dose is needed. In addition, emergency clinicians
must always remember that physostigmine is contraindicated in
uncontrolled asthma or wheezing, seizure disorders and bowel
obstruction.37 EKG is mandatory before its administration.
Common side effects include bradycardia, bronchorrhea, and vom-
iting. Bradycardia is related to increased vagal tone. Atropine 0.5
to 1 mg may be given to counter significant bradycardia or bron-
chorrhea. Pre-treatment with ondansetron can be considered to
reduce the risk of vomiting.

In case of toxic plant ingestion, gastric lavage and activated
charcoal may be useful if the ingestion occurred within one hour
before the patient. However, administration somewhat outside this
window may be appropriate, as anticholinergics decrease gastroin-
testinal motility.38,39

In patients with severe altered GCS score, intubation should be
considered before gastric lavage. In all the other cases, respiratory
support is not required. If wide-complex dysrhythmias develop, IV
sodium bicarbonate should be administered.40,41 Bladder catheteri-
zation should always be considered as a measure for urinary reten-
tion management. 

When dealing with a patient with suspected or diagnosed anti-
cholinergic syndrome, emergency clinicians must always keep in
mind all the possible complications, that include respiratory fail-
ure, cardiovascular collapse, rhabdomyolysis, coma, permanent
disability and death. Moreover, specialist consults could be indi-
cated depending on the severity of the symptoms: poison control in
all the cases, intensivist for intensive care unit admission, psychi-
atry in case of intentional self-harm ingestion, and nephrology if
dialysis is necessary.

Differential diagnosis
Anticholinergic syndrome can mimic other central nervous

system conditions that must be always excluded. Emergency clin-
icians should consider differential diagnosis such as sympath-
omimetic toxicity, serotonin syndrome, malignant hyperthermia,42

neuroleptic malignant syndrome,43 delirium,44 encephalitis and
sepsis.45 In addition, psychoactive drugs should be included in the
differential diagnosis.

Conclusions
Anticholinergic toxicity/syndrome represents a real medical

emergency. The early diagnosis can be difficult because plant-
induced anticholinergic toxicity can mimic several diseases,
including central nervous system diseases, such as acute stroke and
seizures. Physicians should always consider plant intoxication in
presence of acute onset of consciousness alteration combined with
signs of anticholinergic toxicity and a medical history of vegetal
ingestion or prolonged contact, and use of hallucinogenic drugs.
When a severe altered state of consciousness is present, physostig-
mine is the antidote of choice. In our case, there was no need for
physostigmine at all, due to the mildly altered mental status and the
immediate improvement of the patient’s clinical situation after the
administration of benzodiazepines and fluids, which are the first-
line therapy for agitation. Overall, with early identification and
adequate supportive care, the prognosis of anticholinergic toxicity
is good as observed in our case.
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