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ABSTRACT – Background and objectives: Lungwort infusion is a preparation extracted
from Pulmonaria officinalis which is occasionally used as a folk remedy for the common
cold. The current report aims to describe acute atropine intoxications with delirium caused
by Lungwort infusion in several members of the same family.

Methods: Description of three case reports. Search of literature through Medline. 
Results: Three generations of a same family presented acute and moderately severe

atropine intoxications after drinking an infusion prepared with Pulmonaria officinalis.
Conclusions: Despite the lack of scientific evidence for its clinical use, medicinal

plants continue being widely used. In spite of severe adverse effects reported, the general
thought is that herbal remedies are harmless. To our knowledge, this is the first report of
acute atropine intoxications with psychiatric symptoms secondary to Pulmonaria offici-
nalis in several members of a family. We suspect that the lungwort infusion may have been
contaminated with some other substance with atropinic properties.
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Introduction

It has been estimated that at least 3-4% of
the population in Western countries use
herbal remedies for therapeutic purposes1.
Spending on herbal products in the United
Kingdom amounts to £40 million a year,
mainly from self prescription2. Recently,
Ang-Lee, Moss & Yuan3 recommended
patients should be asked routinely about use
of herbal remedies prior to surgery, basing
their recommendation in the observation
that 70% of patients failed to disclose such
use in their study. We suggest this recom-
mendation to be extended to patients who
attend Accident and Emergency facilities
and we here present a series of case
vignettes in which three members of the
same family manifested both somatic and
psychiatric symptoms consistent with
atropine intoxication after consuming an
herbal infusion made with Pulmonaria
Officinalis. 

Case reports

Case 1: The grandfather

The grandfather, aged 76, suffered from
two similar attacks of ‘anticholinergic symp-
toms’ shortly after taking an infusion of Pul-
monaria Officinalis to treat a cold. Each
episode lasted approximately 24 hours.
Symptoms included intense mouth dryness,
mydriasis, dizziness, paresis of lower extrem-
ities and urinary retention. During the
episodes the patient engaged in repetitive
behaviors and experienced disorientation,
visual hallucinations, dysarthria and impair-
ments in immediate and recent memory. He
was initially diagnosed with new onset vas-

cular dementia due to his age and prior his-
tory of hypertension. 

Case 2: The daughter

The daughter, aged 42, suffered from dry
mouth, blurred vision and urinary retention
two hours after drinking an infusion derived
from Pulmonaria officinalis. These symp-
toms were followed by intense anxiety, pal-
pitations and mydriasis. The episode was
diagnosed as a non-specific anticholinergic
reaction, and the source of the intoxication
was not identified despite extensive history
taking. A correct diagnosis was only possi-
ble when the clinical episodes both her
father and daughter were suffering were
reported and linked with hers. 

Case 3: The granddaughter

The 14-year-old granddaughter began to
experience atropine symptoms two hours
after the first infusion of Pulmonaria Offici-
nalis was taken for treating a common cold.
She started complaining of blurred vision
and dry mouth, followed by urinary reten-
tion. Over the next five hours, during which
she took two more glasses of the infusion,
she became disoriented and experienced
psychomotor agitation and visual hallucina-
tions. Physical examination revealed mild
tachycardia, dryness of skin, and non-reac-
tive mydriasis. No other abnormalities on
physical exam or laboratory tests -including
urine toxicology- were found. The fact that
she went on drinking the infusion allowed us
to find the source of intoxication and retro-
spectively diagnose the other cases. She was
admitted to hospital and recovered quickly
using supportive measures. The family mem-
bers stated that they did not mention the
infusion intake because they thought “a nat-
ural remedy could never do harm”. 
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Discussion

Atropine intoxication is potentially lethal.
In the most severe cases differential diagnosis
with acute psychosis must be made. The
diagnosis is based on clinical symptoms
resulting from the inhibition of muscarinic
cholinergic neurotransmission. The signs and
symptoms can be stated according to the
atropine equivalent dose4 (see Table I). The
most common signs and symptoms are flush-
ing, dryness of skin and mucous membranes,
mydriasis with loss of accommodation,
altered mental status and fever. Additional
manifestations include sinus tachycardia,

decreased bowel sounds, functional ileum,
urinary retention, hypertension, tremulous-
ness, myoclonic jerking. Recognized central
atropinic effects include ataxia, disorienta-
tion, short-term memory loss, confusion, hal-
lucinations (visual and auditory), psychosis,
agitated delirium, seizures (rarely), coma,
respiratory failure and cardiovascular col-
lapse. Commonly prescribed medications and
herbal remedies with anticholinergic proper-
ties are listed in Table II5. In 1998, the Toxic
Exposure Surveillance System (US) reported
1,025 anticholinergic plant exposures; 36%
resulted in moderate-to-major toxicity but no
deaths were reported5. 
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Table I
Signs and symptoms of anticholinergic poisoning according to the atropine equivalent dose4.

Dose Effects

0.5 mg Slight decrease of heart rate; certain mouth dryness; inhibition of sweating.
1.0 mg Definite mouth dryness; thirst; increased heart rate, occasionally preceded by decreased

heart rate; mild pupillary dilation.
2.0 mg Fast heart rate; palpitations; remarkable mouth dryness; dilated pupils; close vision somew-

hat blurry.
5.0 mg All the symptoms mentioned above but in remarkable degree; difficulty speaking and swa-

llowing; restlessness and fatigue; cephalalgia; dry and hot skin; difficulty urinating; decreased
intestinal peristaltism.

10.0 mg All the symptoms mentioned above but in even more remarkable degree; fast and weak
pulse; nearly obliterated iris; very blurry vision; reddened, hot, and dry skin; ataxia; restlessness
and excitation; hallucinations and delirium; coma.

Table II
Medications and plants with anticholinergic properties5.

• Anticholinergics: Atropine, Scopolamine, Benztropine, Trihexyphenidyl.
• Antihistamines: Chlorpheniramine, Cyproheptadine, Doxylamine, Hydroxyzine, Dimenhydrinate, Dip-

henhydramine, Doxylamine, Meclizine, Promethazine.
• Antipsychotics: Chlorpromazine, Clozapine, Mesoridazine, Olanzapine, Quetiapine, Thioridazine.
• Antispasmodics: Clidinium, Dicyclomine, Hyoscyamine, Oxybutynin, Propantheline.
• Cyclic antidepressants: Amitriptyline, Amoxapine, Clomipramine, Desipramine, Doxepin, Imipramine,

Nortriptyline, Protriptyline.
• Mydriatics: Cyclopentolate, Homatropine, Tropicamide.
• Plants: Amanita muscaria, Amanita pantherina, Arctium lappa, Atropa belladonna, Cestrum nocturnum,

Datura suaveolens, Datura stramonium, Hyoscyamus Níger, Lantana camara, Solanum carolinensis, Sola-
num dulcamara, Solanum pseudocapsicum, Slanum tuberosum.



Lungwort infusion is a preparation extract-
ed from Pulmonaria Officinalis which is
sometimes used as a folk remedy for the
common cold and other medical prob-
lems6,7. The lungworts are the genus Pul-
monaria of flowering plants in the family
Boraginaceae, native to Europe and western
Asia. Lungworts are perennial herbs that
form clumps or rosettes. They are covered
in hairs of varied length and stiffness, and
sometimes also bear glands. The under-
ground parts consist of a slowly creeping
rhizome with adventitious roots. Flowering
stems are unbranched, rough, covered with
bristly hairs, usually not exceeding 25-30
cm, with a few exceptions (P. mollis, P. val-
larsae). The silvery-white spots on the
leaves were thought to resemble lungs. The
color of the flower in bud is often pink,
which then changes to violet or blue as the
flower matures8.

To our knowledge, the current paper
appears to be the first report of atropine
intoxication secondary to Lungwort infu-
sion. There are no reports in the literature
suggesting that Pulmonaria officinalis itself
has atropinic properties. We suspect that the
lungwort infusion may have been contami-
nated with some other substance with
atropinic properties. Similar cases of anti-
cholinergic intoxications due to contamina-
tion of herbal infusions have been reported.
For example, Hsu et al.9 reported seven cases
of anticholinergic poisoning from a herbal
preparation (Paraguay tea) contaminated
with belladonna alkaloids. What struck us
most was to find out there were almost no
scientific references regarding Pulmonaria
Officinalis or Lungwort –only 10 references
in Medline– while the information on non-
scientific webs was overwhelming. 

In recent times there has been an increase
in the use of ‘alternative remedies’2,3. There
is a growing risk of intoxication due to their

inner pharmacological properties, the poten-
tial presence of contaminating substances or
interactions with other medications. This
may result in novel clinical presentations,
thus complicating the diagnosis of other-
wise recognizable syndromes. In addition,
most herbal remedies available in the devel-
oped countries are sold as food supple-
ments10, thus evading thorough regulation
of their quality and safety. Moreover, as in
the cases reported, the general population
may not consider them as either medication
or as potentially toxic. Accidental or delib-
erate intoxication is one of the more fre-
quent presentations to Accident and Emer-
gency Departments. Up to 5% of patients
presenting to an emergency department have
taken an overdose, and the drugs taken most
often include non-therapeutic substances like
herbal products11. Unfortunately, many doc-
tors have little knowledge of alternative medi-
cine, and therefore diagnoses and treatment
may be inappropriate. Increased attention in
medical curricula, awareness of toxicity of
natural medicines and systematic inclusion of
questions about alternative treatments in the
clinical history are necessary to minimize the
risk of negative outcomes associated with the
use of complementary or alternative reme-
dies2,10,11.

One limitation of the present report is the
fact that the presence of belladonna alka-
loids in urine samples was not investigated,
as was done in other case reports9,12.
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