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Learning Objectives

• Identify common plants associated with poisoning and treatment 
to minimize complications.
• Recognize plants that have the potential to be fatal if ingested. 
• Apply new knowledge of snake envenomation and treatment in 

clinical practice. 
• Differentiate harmless spider bites from those associated with 

morbidity. 
• Discuss indication for prescribing antivenom for scorpion stings.
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Question 1

Do you have experience with treating patients who ingested a 
poisonous plant?
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Question 2

What famous ruler had a poison garden?
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Question 3

Where is the poison garden located?
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The Poison Garden
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Question 4

Do serious or fatal ingestions occur more frequently in adolescents 
and adults or children?
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Toxic Plant Ingestions

• Occur frequently in children; rarely serious or fatal

• More frequent in adolescents and adults
• Recreational use
• Foraging
• Mistaken identity of plant
• Suicidal intent

9

Factors that affect the amount of toxin consumed?

• Part of the plant consumed

• Method of consumption

• Local conditions

• Growth stage of the plant
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Clinical Manifestations

Toxidromes that help quickly identify the ingestion and treatment:
• Cardiotoxic
• Neurotoxic
• Cytotoxic
• Gastrointestinal/hepatotoxic
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Common gastrointestinal / hepatotoxic ingestions
Mucosal irritants
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Dumb cane 
(Dieffenbachia)

Peace lily 
(Spathiphyllum)

Jack in the pulpit 
(Arisaema triphyllum)

Snake plant or Mother 
in laws tongue

(Dracaena trifasciata)
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Golden pothos (Epipremnum aureum)

Philodendron

Question 5

Which President was sent a package of ricin that was intercepted 
by security?
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Cytotoxic

15

(Ricinus communis) Castor beans

Jequirity bean or rosary pea 
(Abrus precatorius)

Solanaceous, colchicine, and podophyllin
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Nightshade (Solanaceae)

Rotting potato

May apple 
(Podophyllum 

peltatum)

Autumn crocus 
(Colchicum autumnal)
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Cardiogenic
• Cardiac glycosides – affect sodium channel activity and can cause 

serious arrhythmias after ingestion
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Yellow oleander 
(Cascabela thevetia)

Oleander (Nerium oleander)Foxglove (Digitalis)Lily of the Valley 
(Convallaria 

majalis

Grayanotoxins
Bind to sodium channels and place them in a partially open state
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Mountain laurel  
(Kalmia latifolia)

Rhododendron

AzaleaOleander 
(Nerium 
oleander)

Aconitine 
Bind to sodium channels, maintaining them in the open position
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monkshood, wolfsbane, devil’s 
helmet, blue rocket (Aconitum)

Veratridine
Opens sodium channels in skeletal muscle, nerves, and cardiac 

tissue
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False hellebore 
(Veratrum viride)
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Taxine
Block sodium and calcium channels in the heart
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Yew (Taxus brevifolia)

Nicotinic 
Plants that contain alkaloids that are like nicotine
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Poison hemlock (Conium maculatum)  
*Often confused with wild carrot or 

Queen Ann’s Lace

False indigo              
(Amorpha fruticose)

Anticholinergic
Contain concentrations of belladonna alkaloids 

(hyoscyamine, hyoscine, atropine, and scopolamine)
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Jimsonweed 
(Datura stramonium)

Angel trumpet 
(Brugmansia)

Lupin, lupine, blue bonnet 
(Lupinis fabaceae)

Neurogenic
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Spotted water hemlock 
(Cicuta maculate)

Western water 
hemlock 
(Cicuta
douglasii)

GABA antagonist

Woodrose (Rosa 
gymnocarpa)

Morning glory

Hallucinations Cyanide poisoning
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Question 6

Which famous ruler died from a toxic mushroom ingestion?
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Mushroom Toxicity

• Mushroom 
• refers to the fungal fruiting body

• Comprised of stem and a cap with gills 
• produce spores that aid in propagation

• Stemless gilled fungi include:
• morel, puffball, and stinkhorn
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Mushrooms
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Morel False morel

Puffball
Stinkhorn

Question 7

What airline had a pilot try to shut off the fuel to the engine in 
flight after ingesting magic mushrooms?
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Psilocybin
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magic mushrooms 
(Psilocybin mushroom)

Evaluation and Management

• History
• Name of the plant ingested (send sample or photo if possible)
• Which part of the plant ingested
• Amount of plant ingested
• Circumstances of ingestion – foraging or intentional recreational use
• Time from ingestion to symptoms
• Prominent symptoms

• Physical Exam
• Ancillary Studies – guided by toxidrome and poison center
• Treatment – usually asymptomatic, but the poison center will 

guide targeted management
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7 Deadliest Plants
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Water hemlock

Nightshade

White snakeroot

Castor bean

Rosary bean

Oleander

Question 8

What plant causes more than 5 million deaths per year, making it 
THE deadliest plant in the world?
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Tobacco (Nicotiana tabacum)

Fangs
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Question 9

Which binary gender is MOST likely to experience a snake bite?
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Question 10

Which of the following snakes is MOST associated with venomous 
injuries in the US?
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Snake Envenomation Incidence

• 5,000 – 10,000 events annually in the US
• 1989-2018 data from the American Association of Poison Control 

Centers (AAPCC)
• 101 fatal bites from native snakes

• Rattlesnakes 74 of the 82 whose species were identified

• Children account for 15%-20% 

(Green et al., 2021)
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97% of bites from Crotalids/Pit Vipers

• Copperheads (most common SE US)
• 45–50% 

• Various rattlesnakes (SW US)
• 30–40% 

• Cottonmouths 
• 10–15%  

• The only native Elapids are coral snakes 
• fewer than 3% of venomous bites 

• Non-native snake species found in zoos and private collections
• 1% of envenomations (Green et al., 2021)
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Question 11

What PRIMARY factor increases the risk of a fatal outcome from 
snake envenomation? 

39

Symptoms of Envenomation (Crotalid)

• All have similar venom
• Cytotoxins and proteolytic enzymes

• Initially, s/s tissue destruction and muscle injury
• Edema, redness, and pain

• May trigger a cytokine response
• Leaky basement membrane, plasma extravasation, severe edema

(Chotai et al., 2021)
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Untreated Envenomation

• Tissue necrosis
• Hemorrhagic and antigen changes

• DIC
• Compartment syndrome (rare)
• Shock

• Other systemic effects
• GI symptoms, neurotoxicity, cardiotoxicity (e.g., PACs)

• Death (rare)

(Chotai et al., 2021)
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Pediatric Snake Bite Grading

• Texas Children’s Hospital in 2014

• Grading system for snake bite wounds: 1 to 4
• Grade 1: minor - puncture marks 
• Grade 2: moderate injury - cellulitis or ecchymosis 
• Grade 3: moderate + spreading erythema and induration 
• Grade 4: included tissue necrosis or systemic symptoms

(Correa et al., 2014)
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Immediate Care 
(while waiting for emergency services)

• Identify puncture wounds, wash with soap and water (if able)
• Keep the extremity still and below the heart 
• Remove any jewelry from the extremity (prevents tourniquet)
• If safe, photo of snake and note time of bite
• Draw a circle around the area
• DO NOT

• Apply a tourniquet
• Try to suck out venom
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Supportive Care

• IV fluid bolus and maintenance fluids, if indicated
• Based on vital signs and GI symptoms

• May require antibiotics to prevent infection (uncommon)
• Pain medication - avoid NSAIDS and morphine (histamine release)

• Acetaminophen and opioid medications preferred
• Elevate extremity to heart level to decrease swelling

• Initial labs: CBC, PT/PTT, consider type and screen
• TEG (if available)

• Update tetanus status 
• Antivenin
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Antivenin

• CroFab (Crotalidae Polyvalent Immune Fab)
• Most common
• Side effects: urticaria, pruritis, serum sickness, and, less commonly, 

hypersensitivity/drug reaction (consider having epi available)

• Anavip (Crotalidae Immune F(ab1)2 – longer half-life
• FDA approved in 2015, distributed in 2018
• Lower risk of thrombocytopenia in clinical studies

(Chotai et al., 2021)
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Treatment

• CroFab
• Average cost: $3,200/vial
• Loading dose 4-6 vials (no difference adult versus child)
• Give immediately (within 4 hours)

• decreasing effectiveness beyond 12 & 24 hours

• Anivip
• Average: $1,200/vial
• Loading dose 10 vials

*Maintenance dosing controversial (Chotai et al., 2021)
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Question 12

• What feature is MOST reliable for differentiating between a 
venomous and nonvenomous snake?
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Differentiating 
venomous from 

nonvenomous 
snakes
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Case report

• South African coral snake envenomation - first known report
• A 15-year-old boy bitten while attempting to feed female (recently laid eggs)
• Symptoms 1-hour later 

• vomiting 
• respiratory failure requiring mechanical ventilation
• paralysis of the bulbar and upper extremity muscles

• retained voluntary motors in lower extremities 
• supportive care provided
• paralysis and respiratory failure resolved in 12 hours
• no antivenin for this species
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Question 13

Which of the following is the MOST venomous spider to humans in 
North America?
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Brown Recluse Black Widow

Spider 
envenomati

on
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Black Widow

• Approximately 2,000 reported bites per year
• Envenomation by females only
• They can control the amount of envenomation (can have none)

• Pain is the hallmark for envenomation
• Venom is an excitatory neurotoxin (alpha-latrotoxin)
• Most bites occur on extremities
• Symptoms variable

• Abdominal pain
• Irritability
• Rarely fatal
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Case report

• 3-year-old boy riding dirt bike with helmet
• screaming of ear pain

• Erythema of the ear 
• parents suspect bee sting - acetaminophen, diphenhydramine

• Diaphoretic, laying on the floor rubbing ear
• 25 min later, abdominal pain, refused to move, stopped speaking
• To ED, worsening agitation alternating with somnolence

• Consulted poison control – recommended antivenom
• Intubated (likely from benzos) and transferred to PICU
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Case report continued

• Mom refused antivenom
• Maternal aunt died from anaphylaxis

• Additional symptoms 
• Stress response hyperglycemia 
• Mild rhabdomyolysis (CK 964)

• Self-extubated to room air
• Discharged home 72 hours later
• A black widow spider was found in the webbing of his helmet
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Treatment for black widow envenomation

• Supportive care
• Pain medication (opioids) 
• Benzodiazepines for agitation and muscle spasms 
• Antiemetics

• Antivenom
• Antivenin Lactrodectus mactans (equine-derived) whole IgG
• Effective
• Difficult to obtain
• Risk of anaphylaxis and serum sickness
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Question 14

• Which area of the US has the MOST reports of brown recluse 
spider envenomation? 
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Brown Recluse

• Dark areas (attic, basement, boxes, under rocks, etc.)
• More common bites in children
• Dermonecrotic arachnidism = local tissue injury from 

envenomation
• Rarely systemic involvement (more common in children)
• Venom is cytotoxic and hemolytic
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The bite of a brown recluse

• Initially painless, more pain in 2-8 hours from vasospasm
• 2 small punctures and mild erythema
• The center gets pale. Outer edge red and edematous
• Over a few days, a blister and then an ulcer forms
• The ulcer turns bluish/purple and becomes hard with a sunken center
• Then skin sloughing occurs
• Systemic: malaise, nausea, headache, and myalgias
• In children (more severe): weakness, fever, joint pain, hemolytic 

anemia, thrombocytopenia, DIC, seizures
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Case report

• 19-year-old male (aware he was bitten by a brown recluse)
• 2 days of pain and swelling in right arm + N/V and fever
• Went to ED 

• prescribed analgesia and antibiotics for concern of secondary bacterial 
infection of the wound

• Returned for worse edema, N/V, and fever – dehydrated
• Admitted, given IV fluids, consult toxicology

• Treated with steroids, IV antibiotics, labs monitored
• Improved wound appearance, labs stable, discharged
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Acute hemolytic normocytic anemia

• 5 days later, he returned for yellow eyes
• Hb/Hct dropped from 16.4/46.9 (last admission) to 9.7/28
• LDH was high - 830 
• Bili - 6.3 (mainly indirect)
• ALT/AST was mildly elevated at 72/58.
• UDS neg, UA large blood with no RBCs on micro (hemoglobinuria)
• Reticulocyte count increased from 0.6 (last admission) to 9.1
• haptoglobin was low < 10 (normal last admission)
• Infectious evaluation: 

• blood culture, urine culture, chest radiograph, influenza, COVID-19, HIV, and hepatitis 
screen, were negative. 
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Treatment

• Clean with soap and water & Elevate above the heart
• Apply ice 
• Treat pain with acetaminophen (escalate when needed)
• Update tetanus immunization 
• Antihistamines if itching
• antibiotics if evidence of infection 
• There are no antivenoms available in the US. 
• Dapson and systemic steroids

• little to no evidence and have poor side effect profile
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The Spruce / Ellen Lindner
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Types of Nonvenomous Spiders

Not all bites are created equal
• N (numerous) - only one lesion is usually present in a brown recluse spider bite.
• O (occurrence) - A bite usually occurs when disturbing the spider. As the name suggests, they tend to avoid people, 

hiding in dark spaces like in a box or the attic.
• T (timing) - Most bites occur between April and October.

• R (red center) - characteristic bites will have a pale central area secondary to the capillary bed destruction causing 
ischemia.

• E (elevated) - Usually the bites are flat. If the area is elevated >1 cm, then this is most likely not a brown recluse spider 
bite.

• C (chronic)- bites from a brown recluse spider most commonly heal within 3 months.

• L (large) - Rarely are these bites >10 cm.

• U (Ulcerates too early) - If the bite is from a brown recluse spider, they do not ulcerate until 7-14 days.
• S (swollen) - often brown recluse spider bites do not exhibit significant swelling unless they occur on the face or the 

feet

• E (exudative) - brown recluse spider bites do not cause exudative lesions
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Scorpion 
envenomation
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Overview

• >16,000 reports of scorpion envenomation/year
• 30% of all calls about bites, stings, and envenomations
• Arizona bark scorpion

• Between 1929-1948 leading cause of death by envenomation in AZ
• Most frequent August-September
• Children more severely impacted
• Geographic distribution

• Primarily AZ, NM, NV, TX, CA
(Kang & Brooks, 2017)
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Question 15

What is the MOST prevalent symptom associated with scorpion 
envenomation?
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Signs and Symptoms

• Minor
• Pain
• Edema and erythema

• Major (children <10 = 67% of major effects)
• Agitation, roving eye movements, fasciculations, hypertension
• Dyspnea and excessive secretions
• Status epilepticus
• Respiratory compromise requiring intubation/mechanical ventilation
• Cardiac or respiratory arrest (Kang & Brooks, 2017)
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Scorpion Envenomation Grading Scale

• Grade 1 - Local pain and/or paresthesias
• Grade 2 - Pain and/or paresthesias remote from site
• Grade 3 - Either cranial nerve/autonomic dysfunction or somatic 

skeletal neuromuscular dysfunction
• Cranial nerve - Blurred vision, roving eye movements, hypersalivation, tongue 

fasciculations, dysphagia, dysphonia, problems with upper airway
• Somatic skeletal neuromuscular - Restlessness, severe involuntary shaking or 

jerking of the extremities that may be mistaken for a seizure

• Grade 4 - Combined cranial nerve/autonomic dysfunction and somatic 
skeletal neuromuscular dysfunction (Bahloul et al., 2010)
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Treatment
• Supportive care

• Cold compress 
• Analgesic and anti-inflammatory medications 
• Benzodiazepines may help with agitation and muscle spasm
• Intubation may be necessary (often associated with benzodiazepine administration)

• Other medications
• Atropine (rare) for hypersalivation causing respiratory distress
• Alternatively, glycopyrrolate has been given

• Anascorp antivenom (stocked in AZ, NV, UT)
• Relieves symptoms in about 4 hours
• Side effects – N/V, fever, rash and pruritus
• Can cause - anaphylaxis
• Costs approximately $8000 per vial, and requires 3-4 vials for treatment (Kang & Brooks, 2017)
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Take Home Points

• Be familiar with potentially harmful plants, insects, and reptiles 
where you live, practice, or are visiting 
• Most ingestions are minor and are asymptomatic or cause mild 

GI upset
• Take pictures of the plant, powder, snake, scorpion, or spider if 

possible
• Antivenom is expensive – avoid bites and stings
• Call poison control
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Poison Control History

• 1930: Childhood poisoning was recognized as a significant component of 
pediatric practice and patient morbidity

• 1953: Louis Gdalman, R.Ph and Edward Press, MD developed the first poison 
center in Chicago

• 1968: The American Academy of Clinical Toxicology and the American 
College of Emergency Physicians were founded

• 1974: The first exam by the American Board of Medical Toxicology
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Poison Control History

• 1993: Poison Control available to 52% of the US population
• 2002: 64 centers covered 99.8% 
• Today: Toll-free number = 100% coverage by 55 centers

• 800-222-1222

• Pro-tip:
• The toll-free number routes you to the nearest center based on your area 

code, so if your cell phone differs from where you are, use a landline.
• https://www.aapcc.org/
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