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2022 Annual Report:
National Poison Data System (NPDS)

Report published by America’s Poison Centers

Poison centers have managed an average of 3.3 million encounters
annually since the year 2000

One human exposure reported every 15.2 seconds

Nearly half of all poison exposures occur in children under the age
of six
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2022 Annual Report: :
National Poison Data System (NPDS) NFDS

Substances Involved in Human Management Site
Exposure Cases
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Health Care Facility
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1 SUBSTANCE 2 SUBSTANCES 3 SUBSTANCES 4 SUBSTANCES

Gummin DD, et al. Clinical Toxicology. 2023,61(10):717-939.




2022 Annual Report: :
National Poison Data System (NPDS) NFDS

» Household Cleaning  Analgesics (11%)  Analgesics (11.5%)

Substances (10.3%) « Sedative / Hypnotics / « Household Cleaning
« Analgesics (9.5%) Antipsychotics (7.4%) Substances (7.2%)

» Cosmetics / Personal Care  Antidepressants (7.3%) » Antidepressants (5.6%)
(9.5%) « Cardiovascular Drugs (7%) « Cosmetics / Personal Care
 Dietary Supplements /Herbals « Household Cleaning (5.2%)
/ Homeopathic (6.7%) Substances (6.2%) « Antihistamines (4.8%)
 Foreign Bodies / Toys (6.6%) « Alcohols (4.4%)

e Antihistamines (5%)

« Vitamins (4.9%)

« Topical Preparations (4%)
e Pesticides (3.4%)

e Plants (3.3%)

» Anticonvulsants (3.8%)

e Antihistamines (3.6%)

« Stimulants & Street Drugs
(3.1%)

«Hormones & Hormone
Antagonists (3%)

Gummin DD, et al. Clinical Toxicology. 2023,61(10):717-939.
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The Poisoned Child

e Especially in patients < 1 year old
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Poisoning: Therapeutics



Toxidromes




Anticholinergic Toxidrome

 DRY as a bone \©)

Dilated pupils

* RED as beet oy
 HOT as a hare
 MAD as a hatter

* BLIND as a bat

« DUMB as a post

» TACHY like a leisure suit
« SEIZING like a squirrel
 FULL as a flask
 BLOATED as a toad




Anticholinergic Toxidrome -
Sources

Isidre Blanc at nl.wikipedia




Anticholinergics: Treatment

 Supportive care

October 31, 2023: Temporary Importation
available for Physostigmine Injection

» Benzos (and more benzos)

e Rare: phys” -igmine
» Risk bradycardia, increases mortality of TCA OD

» Can consider: Call TOX !




Cholinergic Toxidrome

Cholinergic Toxidrome

Sweating
(diaphoresis) ot
-l (acrimation)
(miosis)
E Runﬁl\gnose
Frothing at (LS ‘ (rthinorrhea)
' A
« DUMBBELLS 2 -

» Diarrhea
» Urination
* *Miosis
radycardia
ronchorrhea / ronchospasm
* Emesis
« Lacrimation
» Lethargy
 Salivation




Cholinergic Toxidrome

Nicotinic Effects
Muscarinic Effects

Gastrointestinal Distress

Fasciculations
Muscle weakness
Paralysis

*Mydriasis

CNS Effects
Respiratory depression
Lethargy

Coma

s Fasciculations
Muscle weakness
v Paralysts
o Cmydriasis
T ra—
B Respiratory depression
B lethargy
B Coma
Seizures

Seizures



Cholinergic Toxidrome - Sources

* Organophosphate & carbamate insecticides

* Nerve agents

» Sarin (GB), soman (GD), tabun (GA)
e NOT sulfur mustard, phosgene

* Some species of mushrooms
» Clitocybe spp, Inocybe spp

FIGURE 117-5. Group IIl: Muscarine-containing mushrooms. (A) Clitocybe
dealbata. (B) Omphalotus olearius. (Used with permission from John Plischke iil.}

Goldfrank’s. 11th Ed.



Single use. do not reuse or resterilize
LU’ER-]ET"‘ LUER-LOCK PREFILLED SYRINGE

Pralidoxime Chloride
Injection BP



Sympathomimetic Toxidrome

Sympathomimetic Toxidrome st

Dilated pupils
{mydriasis)

« Anxiety
 Diaphoresis

« Hypertension
* Hyperthermia
* Mydriasis

e Seizures

» Tachycardia







What physical exam feature
helps to distinguish between the
sympathomimetic
and anticholinergic toxidrome?




Anticholinergic vs Sympathomimetic

Sympathomimetic

e Diaphoresis
« Normal bowel sounds

e Dry skin
« Hypoactive or absent bowel sounds




Opiate Toxidrome
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Serotonin Syndrome




Serotonin Syndrome -
Sources

» Many medications aside from SSRIs &
SNRIs can be associated with serotonin
syndrome!

Table 1. Drugs and Drug Interactions Associated with the Serotonin
Syndrome.

Drugs associated with the serotonin syndrome

Selective serotonin-reuptake inhibitors: sertraline, fluoxetine, fluvoxamine,
paroxetine, and citalopram

Antidepressant drugs: trazodone, nefazodone, buspirone, clomipramine,
and venlafaxine

Monoamine oxidase inhibitors: phenelzine, moclobemide, clorgiline,
and isocarboxazid

Anticonvulsants: valproate

Analgesics: meperidine, fentanyl, tramadol, and pentazocine

Antiemetic agents: ondansetron, granisetron, and metoclopramide

Antimigraine drugs: sumatriptan

Bariatric medications: sibutramine

Antibiotics: linezolide (a monoamine oxidase inhibitor) and ritonavir
(through inhibition of cytochrome P-450 enzyme isoform 3A4)

Over-the-counter cough and cold remedies: dextromethorphan

Drugs of abuse: methylenedioxymethamphetamine (MDMA, or “ecstasy”),
lysergic acid diethylamide (LSD), 5-methoxydiisopropyltryptamine (“foxy
methoxy”), Syrian rue (contains harmine and harmaline, both
monoamine oxidase inhibitors)

Dietary supplements and herbal products: tryptophan, Hypericum perforatum
(St. John’s wort), Panax ginseng (ginseng)

Other: lithium

Drug interactions associated with severe serotonin syndrome

Zoloft, Prozac, Sarafem, Luvox, Paxil, Celexa, Desyrel, Serzone, Buspar, Anaf-
ranil, Effexor, Nardil, Manerix, Marplan, Depakote, Demerol, Duragesic,
Sublimaze, Ultram, Talwin, Zofran, Kytril, Reglan, Imitrex, Meridia, Redux,
Pondimin, Zyvox, Norvir, Parnate, Tofranil, Remeron

Phenelzine and meperidine

Tranylcypromine and imipramine

Phenelzine and selective serotonin-reuptake inhibitors
Paroxetine and buspirone

Linezolide and citalopram

Moclobemide and selective serotonin-reuptake inhibitors
Tramadol, venlafaxine, and mirtazapine




How to Diaghose Serotonin Syndrome









Serotonin Syndrome: Treatment

i Hydrochloride
Syrup i
"ZV":M‘\P‘\.;d\r( Hydrochlorice !




Common Pediatric Toxicants / Exposures

POISON




Cannabis: 2019







Cannabis: November - December 2023

Ohio Issue 2 Election Results:
Legalize Marijuana

< See all Ohio state results

The possession and use of marijuana would become legal for people 21 and older, and its sale
would be authorized.

PASSES v

Ohio has voted to legalize the possession and sale of
marijuana.

Race called by The Associated Press.

Latest results from Dec. 5 >95% OF VOTES IN mmmmmmm NYT

Answer Votes Pct.

@ Yes 2,183,735

I No 1,649,385

Total reported 3,833,120

Dayton Daily News

Changes to Issue 2 Ohio marijuana law stall in House

The Ohio legislature’s effort to reform Issue 2 has hit a temporary standstill as the
House — which is content enough with the...

3 hours ago

© wkyc
Adults can now legally possess and grow marijuana in Ohio
as Issue 2 becomes law — but there's nowhere to buy it

COLUMBUS, Ohio — Ohioans woke up Thursday in a land of recreational marijuana
limbo, in which adults can legally grow and possess cannabis...

5 days ago




Accidental Cannabis Exposures in Ohio

Accidental Marijuana Exposures in Ohio (2015-2023%)

2016 2017 2018 2019 2020 2021 2022

e Chiild (0-5 yrs) e Chiild (6-12 yrs) =—=Teen (13-19 yrs)

*Medical marijuana legalized 2019



THC Edibles

« Usual dose: 5-20mg

» Tolerance

* Signs and symptoms
» Tachycardia
« Xerostomia
» Sedation > > 2> - Coma
» Respiratory depression

By FOX19 Digital Staff

Published: Oct. 26, 2021 at 6:40 PM EDT



THC Edibles

« Emerging literature: 1.7 mg/kg of THC may be a useful threshold
to guide medical management

> Pediatrics. 2023 Sep 1;152(3):e2023061374. doi: 10.1542/peds.2023-061374.

Toxic Tetrahydrocannabinol (THC) Dose in Pediatric
Cannabis Edible Ingestions

Lesley C Pepin 1, Mark W Simon 1, Shireen Banerji 1, Jan Leonard 2, Christopher O Hoyte ! 3,

George S Wang ! 4

Affiliations + expand
PMID: 37635689 DOI: 10.1542/peds.2023-061374




THC Edibles



Buprenorphine



Buprenorphine - Pharmacodynamics



Buprenorphine - Pharmacology
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Buprenorphine - Abuse Complications



Buprenorphine

 Clinical Implications of “Partial
Agonist”

« Buprenorphine is generally
considered to have a ‘ceiling effect
on respiratory depression’
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Full Agonist
(Methadone)

Partial Agonist
(Buprenorphine)

Antagonist
(Naloxone)
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Buprenorphine - Pediatric Exposures



Buprenorphine - Pediatric Exposures



Buprenorphine - Other Complications
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Buprenorphine - Summary



Clonidine



Ethanol

« Symptoms: inebriation, CNS/respiratory depression
» For pediatric patients: hypoglycemia

» May delay or mask effects of methanol, ethylene glycol

* Treatment: supportive care
« Watch blood glucose closely, especially in fasted toddlers

ethano actate pyruvate
bm+

acetaldehyde \
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acetate malate

n |

oxaloacetate
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Hydrocarbons



Hydrocarbons



Pop Quiz!
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Urine Drug Screen

Immunoassay

e Substances detected may vary by institution

Limitations

e Positive result does not imply intoxication
 False positives and negatives are common

e Many drugs of abuse are not detectable
» Opiates screen can create confusion



Urine Drug Screen - Detection Times

Occasional use Chronic use
2 days 4 days
Cannabinoids 1-3 days =1 month
Opiates 2 days 4 days
Barbiturates 2-4 days

Benzodiazepines 1-30 days
2 days 1 week
1-4 days
4-7 days =1 month
3-10 days




Chlordlazepoxldé Diazepam Prazepam Clorazepate (Inactive)

Desmethylchlordiazepoxide* ‘I/

~

| lemarepam
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Demoxepam™* Desmethyldiazepam*
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Oxazepam*
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https://www.medcentral.com/pain/chronic/demys

tifying-benzodiazepine-urine-drug

Benzodiazepine Metabolism

Diazepam

Chiordiazepoxide | ey

Chiorazepate | ey

Nordiazepam®

q Temazepam

b

Clonazepam ﬁ 7-aminoclonazepam

Alprazolam —} a-hydroxyalprazolam

Lorazepam ﬁ Lorazepam-glucuronide

Figure 1: lllustrations of benzodiazepine metabolism.
Arrows indicate metabolic pathways
*Nordiazepam is also a metabolite of halazepam, medazepam,

nam, and tetrazepam




Natural Semi-synthetic Synthetic
Morphine Heroin Fentanyl
Codeine Oxycodone Methadone
Buprenorphine Meperidine
Thebaine Dextromethorphan Propoxyphene

Hydrocodone Tramadol

Paregoric  Hydromorphone
Oxymorphone




NCH UDS

AMPHETAMINE Negative, presumptive Negative, presumptive
2 Comment: Cuteff value of 1000 ng/mlL for Zmph/Methamphetamine
(]
HOW Shou"d th]S BARBITURATES Negative, presumptive Negative, presumptive
reSUlt be handled? Comment: Cutecff value of 200 ng/mlL for Barbiturates

BENZODIAZEPINE Negative, presumptive Negative, presumptive
Comment: Cuteff value of 200 ng/mlL for Benzodiazepines
COCAINE METABOLITE LEVEL Negative, presumptive

Screening result3
not conclusive,

follow. See additional

report. Estimated
turnaround time for
PY confirmation is three to

four days. For
additional

information, please
consider discussing
results with the medical

toxicology service.

Comment: Cutcff value of 300 ng/mlL for Cocaine Metabolite




Summary - Pediatric Toxicology r.fésfs.;ﬁ

1-800-222-1222

 History, history, history!

 Serotonin syndrome

» Check for clonus
» Stop offending agent

« Buprenorphine - different effects in children
« THC - monitor for delayed respiratory depression & coma
 Clonidine - may present like an opiate exposure

» UDS - error prone, easy to misinterpret and rarely change
medical management

« Don’t forget to utilize the poison center!
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