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OBJECTIVES

2 Describe the pharmacology of the new drugs, particularly pain medications,
antidepressants and antipsychotics associated with overdose.

Identify the most common clinical presentations for the most significant
overdoses of new pharmacologic agents.
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2 Describe several adverse drug effects that can occur from these agents, especially
when combined with other medications.
Discuss appropriate treatment for these newer drug overdoses.
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£ Most Common Substances in Adult Poisoning Exposures (839,525)
Analgesics: 15%
Sedative hypnotics/antipsychotics: 13%
Cleaning substances: 9%
Antidepressants: 8%
Bites and Envenomations: 6%

2 AAPCC National Poison Data System - Published Dec 2007

2 Substances Associated with Largest Number of Annual Poisoning Deaths (1,229)
Sedative hypnotics/antipsychotics: 382
Acetaminophen-related: 352
Opioids: 307
Antidepressant- related: 285
Cardiovascular Drugs: 252



OTC PAIN MEDICATIONS

Stimulants and Street Drugs: 203
Alcohols: 139

Muscle relaxants: 98
Anticonvulsants: 93
Antihistamines: 69

Aspirin: 66
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MASSIVE OVERDOSES

MASSIVE ASA
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A 50 yr old male ingested approx 300 aspirin tablets and drank a bottle of
mouthwash 4 hours prior to presenting to the ED
Upon presentation, he had progressive agitation requiring endotracheal intubation
Labs: Initial ASA level: 62 mg/dl; 4 hours later: 97 mg/dl
Treatment: AC, IVFs, potassium, sodium bicarb (10 amps)
Prior to hemodialysis the patient developed dysrhythmias and torsades de pointes
that led to cardiac arrest

2 (AAPCC 2007 Case #586)

A 35 yr old woman detained by police for driving erratically was found with 2
empty bottles of enteric-coated aspirin (up to 500 tablets)
Hx of depression also on clozapine and sertraline
In ED agitated, vomiting, tachycardia, tachypnea
Treatment: midazolam, gastric lavage, AC
ABG: 7.46/20/127/15 ASA= 48mg/dL
Further blood tests were refused
Patient deteriorated abruptly and developed seizures and cardiac arrest expiring
6 hrs after arrival
2 (AAPCC 2000 #366)

45 yr old female presented to the ED 4 hrs after ingesting 500 tabs of aspirin
Treated with activated charcoal
In ICU confused and combative
ASA 4 hrs: 80mg/dL 6 hrs: 109mg/dL
KUB: Bezoars in stomach- WBI instituted
Unresponsive, intubated, expired before dialysis could be performed
£ AAPCC 2002 # 392)



MASSIVE IBUPROFEN
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14 yr old male presented with apnea and cardiovascular collapse after ingestion of
50 gm (250 tabs) of ibuprofen
Lab evaluation: anion gap acidosis and elevated lactate levels
5-10 hr postingestion level: 776 mg/mL (therapeutic 20-30)
Hypotension, renal failure, pulmonary hemorrhage, Gl bleed
Placed on ECMO and survived
2 Marciniak et al: Pediatr Crit Care Med 8(2):180, 2007

A 17 y/o F was found in the bedroom by her family.
She was unresponsive and surrounded by orange-colored vomitus
Next to her was a large bottle of ibuprofen (only one tab remained)
The bottle advertised 1,000 tablets 200mg each
Comatose metabolic acidosis pH 7.08, hypothermia
Ibuprofen level 352 mcg/mL
Despite ICU care & veno-hemofiltration, she expired
2 Holubek, et al: J Med Toxciol 3(2), 2007

A 49 yr old male with bipolar disorder was discovered by ex-girlfriend comatose
with shallow respirations in a fresh pool of vomitus.

Next to him were 2 empty bottles of ibuprofen.

The label advertised 600 tabs 200mg each.

Vs: BP=60/45; P=115; T=89.3

pH=6.71 Serum level= 260mcg/mL VA 560 mcg/mL

Despite supportive care and hemodialysis he expired

2 Holubek, et al: J Med Toxciol 3(2), 2007




TP TOTO>

2

METABOLIC ACIDOSIS
ELEVATED ANION GAP

METHANOL, METFORMIN, MASSIVE OD
ETHYLENE GLYCOL

TOLUENE

ALCOHOLIC KETOACIDOSIS

LACTIC ACIDOSIS

ACETAMINOPHEN

CO, CYANIDE, COLCHICINE
INH, IRON, IBUPROFEN
DKA

GENERALIZED SEIZURE DRUGS
ASA SALICYLATES
PARALDEHYDE, PHENFORMIN

ACETAMINOPHEN °
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MASSIVE ACETAMINOPHEN
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A 51 yr old woman presented to the ED after being found unresponsive and
surrounded by vomit, stool and acetaminophen pills. The time of ingestion was
unknown
In the ED she was acidotic hypothermic and required intubation.
Initial APA level:1121mcg/mL with a pH of 6.9
Two 20 hr IV NAC regimens were completed but the pt expired on Day#4

£ AAPCC 2005 #288

35 yr old male ingested 250 tabs of acetaminophen

Brought to ED 48 hrs after ingestion “groggy”.

Other meds: clonidine, amoldipine, propanolol, furosemide, atorvastin, quinapril,
nefazodone, bupropion, olazapine, clonazepam, rabeprazole, and warfarin.

Liver transminases elevated: 1V NAC initiated

Intubated but clinically deteriorated (AAPCC 2003 #222)




X

32 yr old female intentionally ingested 150 tabs of acetaminophen (500mg) in
combo with diphehydramine (25mg)

EMS found the patient naked & combative at home;

vomitus in the hair, ears and on her face

Naloxone- no effect; Diazepam and physostigmine: Improved MS

APAP 540 mcg/mL: Oral NAC started

18 hrs decreased MS, tachypnea, tachy, hypotensive

Hemodialysis X2 rounds

Waiting list for transplant- Pt expired

AAPCC 2003 #333
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MASSIVE OVERDOSES

High mortality rate

Metabolic acidosis

Gastric decontamination parameters will be altered
Early hemodialysis should be considered
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MASSIVE IRON
£ A 40 yr old woman with a history of morbid obesity, gastric bypass, ingested a
large unknown amount of FeSO4 iron tablets in a suicide attempt
She presented to the ED with confusion, hemetemesis and bloody diarrhea
She was hypotensive, tachycardic with an elevated glucose and WBC
Gastric lavage- only fresh blood recovered
Deferoxamine chelation- Fe level 16,289 mcg/mL TIBC 8,078
Emergency gastrectomy was contemplated-
Expired 30 hours post presentation
2 AAPCC 2006 #963
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MASSIVE MERCURY

£ 33 yrold F presented to the ED after ingesting the mercury contained in 2,500
thermometers (about 1000mL)

Took 1 month to purchase the thermometers in drugstores and 9 hours to extract
the mercury by breaking the thermometers and filtering the mercury with gauze.
Ten minutes after drinking all the mercury, she vomited 3x producing 40mL of
gastric fluid mixed with mercury beads.

16 hours she developed abdominal pain and sharp pains in her mouth
Abdominal films large amount of mercury through out the digestive tract

It took 3 weeks to completely expel the mercury

X
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Started on DMSA Highest Hg level 2,585/24 hr
Largest oral mercury ingestion ever reported
2 Song Y, Li A: J Toxicol Clin Toxicol 45 (2): 193; 2007
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TOXIC SEIZURES
Organophosphate
Tricyclic Antidepressants
INH, insulin
Sympathomimetics
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Cocaine, camphor
Amphetamines
Methylxanthines
Phencyclidine (PCP)
Benzo WD, bupropion
Ethanol withdrawal
Lindane, lidocaine
Lead, lithium
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DULOXETINE (Cymbalta)

Dry mouth, diaphoresis, palpitations
Blurred vision, asthenia
*Hepatotoxicity (uncommon)

X9 Yo Yo

A 56 yr old F with a history of Hodgkin’s admitted for presumed hepatitis.
Started on delayed-release duloxetine for depression 3 months earlier.
Initial dose 30mg/day increased to 60mg/day 6 weeks prior to admission
APAP, ETOH ruled out as causes

Transaminases rose to 2000-3000 U/L

Pt expired while awaiting liver transplantation (AAPCC 2006 #748)
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REBOXETINE (Endronax- Prolift)
Norepinephrine reuptake inhibitor
*Safer when combined with SSRIs
Insomnia, constipation, dry mouth
Dizziness, vertigo, diaphoresis, HTN
No fatalities reported
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VALPROIC ACID (Depakote)
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A 31 yr old with bipolar disorder ingested 250 tablets of enteric coated valproic
acid 2 hrs prior to arrival. The pt was initially drowsy.

The next day, increasing CNS depression and erratic respiratory effort
necessitated intubation. Hypotension and acidosis were noted.

Treated with multidose AC, WBI, lactulose and hemodialysis

VA 1,200 mcg/mL NH3: 1,672

Developed fever, ARDS - Patient expired day #3 (AAPCC 2001 #497)

A 27 yr old man was found unconscious in a hotel room with 2 bottles of VA.
In the ICU he was comatose. HR 150 BP 80syst: placed on pressors
VA=1,984mcg/mL ; Bicarb 11 ; VA 24 hrs post- 3,465 mcg/mL

Developed acute renal failure / pancreatitis

Expired day #4 (AAPCC 2006 #670)

A 28 yr old male was found unresponsive outside his girlfriend’s house.
When EMS arrived, they administered 6mg naloxone IM without effect
and transported the patient to the ED.

Past Hx: Old GSW to the head, seizure disorder on divalproex 500mg BID
Vitals: HR=90; BP 140/80; RR=24; T=95 F.

VA level = 1016 mcg/mL NH3 =371 mmol/L

Patient was treated with WBI and MDAC.

He was also given 1 gm of L-carnitine 1V q 8hrs

Second hospital day: VA= 78; NH3= 38

Patient was extubated later that day and recovered without any residual
neurologic problems or hepatoxicity. (J Med Tox 3(3):129 2007)

X

Yo Yo Xo Yo o Xa Yo

ANTIPSYCHOTICS



ATYPICAL ANTIPSYCHOTICS
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Clozapine (Clozaril)
Olazapine (Zyprexa)
Quetiapine (Seroquel)
Risperidone (Risperdal)
Ziprasidone (Geodon)
Aripiprazole (Abilify)
Invega (Paliperidone)

Receptor Antagonism
Alpha-1 (Adrenoreceptor)
H-1 (Histamine)

M-1 (Muscarinic)

D-2 (Dopaminergic)
5-HT2A (Serotonergic)

SUPERBOWL TOXICITY
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A 17-year-old boy attended a Super Bowl party at a friend’s house.
While at the party, he engaged in a “game” of sampling drugs from a bowl given
to him by the party’s host in an attempt to get “high”.
The pt’s sister called his cell phone one hour after the ingestion; when she was
unable to reach him, she drove to the party and found him sleeping & drooling.
When aroused, he was agitated, combative and visually hallucinating.
Twenty-four hours after the Super Bowl party, the patient remained agitated and
confused, with a persistent tachycardia (HR=110-120s)

2 CPC TOX 2006 NOLA

CLOZAPINE (Clozaril)
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*Salivation

CNS depression

Seizures

Rare cardiac disturbances
Rare agranulocytosis

ZYPREXA (Olanzapine)
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A 58 yr old woman found unconscious at home with evidence of vomiting and 2
empty vials of Zyprexa (56 tabs)

CNS depression, pinpoint pupils, required intubation

Tachycardia & QT interval prolongation with little clinical consequence
Hyperglycemia, metabolic acidosis (pH=7.25)

Olanzapine blood level 0.41 mg/L

2 Ballesteros S, et al: A Severe Case of Olanzapine Overdose with
Analytical Data J Toxicol Clin Toxicol 45(4): 409-11, 2007

CNS depression

Prolonged may require airway protection
*Miosis

QT prolongation

Ketoacidosis

Symbax: Olazapine with Prozac

QUETIAPINE (Seroquel)
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A 35 yr old man seen in the ED three weeks earlier for a suicide attempt, was
found in cardiac arrest following a suspected overdose of quetiapine.

The autopsy showed evidence of aspiration of gastric contents.

Blood quetiapine level: 13,960 ng/mL (AAPCC 2001 #798)

Depressed sensorium
Hypotension tachycardia
*QT interval prolongation

A 15 yr old F presented to the ED claiming to have ingested 2 quetiapine tablets.
HR 150 decreased to 115 during her ED stay. No ECG was obtained
Transferred to psychiatry unit.
Six hrs later she was transferred back to the ED with fixed and dilated pupils with
seizures. CPR was unsuccessful.

2 AAPCC 2006 #1052

ZIPRASIDONE (Geodon)
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Drowsiness, sedation

Tachycardia

*Serious neurologic or CV complications (such as QT prolongation) infrequent
Morbidity/mortality with mixed ingestions
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37 yr old woman brought to ED after found unconscious by her boyfriend who
had received a suicide letter from her dated the day before

A note saying “DNR” was pinned to the patient.

Three empty bottles of acetaminophen with diphenhydramine along with bottles
of clonazepam and ziprasidone were found next to her.

She was intubated, lavaged and given AC.

Initial APAP level 155 mcg/mL - Started on NAC

APAP level 18 hours after presentation 697mcg/mL

Pupils fixed dilated patient suffered a terminal cardiac arrest 36 hrs after
presentation (AAPCC 2006 #348)

ARIPIPRAZOLE (Abilify)
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Sedation

Mild hypotension

Ataxia, tremor

Vomiting

*Not associated with QT interval prolongation

Delayed toxicity recently reported up to 9 hours post ingestion (Lo, et al: 2008)

INVEGA (Paliperidone)
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FDA approved April 2007

Increases prolactin levels
Restlessness, movement disorders
Tachycardia

Insomnia

*Available in extended —release form




COPY CAT OVERDOSES
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A 26 y/o male was found by his mother to have stopped breathing. EMS initiated
resuscitation efforts & naloxone was given without response.

Medications found at the home included chloral hydrate, carisoprodol,
hydrocodone and marijuana.

Patient arrived to the ED in cardiac arrest. Lidocaine given and cardioversion was
attempted X 14 times without success.

Metoprolol administered with immediate return to NSR. Amiodarone bolus given
along with dopamine drip. Patient subsequently developed multiple PVCs.

Pupils became fixed and dilated, temp rose to 40 C.

Day 4 EEG and CT head revealed cerebral edema with no cerebral activity.

Day 6 extubated and placed on comfort measures- Expired Day 7.

Antemortum blood trichloroethanol level 7.6 mcg/mL (AAPCC 2007 #1043)

A 73 yr old woman with a history of diabetes presented unresponsive after
ingesting over 100mL of chloral hydrate syrup. BP on arrival was 125/58mmHg.
Within 30 min, she developed frequent PVCs treated with lidocaine
Bradycardia was treated with atropine

2 She experienced asystole and expired (AAPCC 2000 #745)

CHLORAL HYDRATE
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Pear-like odor

Respiratory/CNS sedation

Cardiac dysrrhythmias

Opacities on abdominal radiograph



MEDICAL POISONINGS
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CASE #1: A 38 yr old hospital security guard was found face down and
unresponsive in an operating room

The guard has been known to steal drugs from the hospital and had one previous
suicide attempt

Post mortem toxicology results revealed: diazepam, paroxetine, butorphanol,
morphine, THC & ? (AAPCC 2003 #606)

CASE #2: A 17 yr old medical center employee was found sitting with a cup
containing pills and complaining of tinnitus, hearing loss, dizziness and not
feeling well.

He had previously been known to go through the trash looking for medications.
In the ED he became hypotensive and with persistent cardiac dysrhythmias
Following a difficult intubation, the patient suffered a cardiac arrest.

The pills were identified as ? (AAPCC 2003 #919)

CASE #3: A 50 yr old medical researcher was found dead in a refrigerated room.
He had been crouching to store samples in a container inches above the ground.
There were no signs of struggle, no history of psychiatric disorder, no recent
personal crisis, or medical illness.
The external ventilation system in the cold room was not functioning.
A diagnosis of poisoning was made...

2 (AAPCC 2000 #110)

CASE #4: 45 yr old hospital pharmacist admitted with SOB

pH: 6.9 BUN/Cr 121/ 6.7 Leukopenia 0.2

Denied drug OD (past hx of IV valium use)

Intubated, hypotension, fever, ARDS

Gl Bleed and multisystem organ failure prompted a diagnosis of
2 AAPCC 2001 #430




NASTY POISONS KNOW

COLCHICINE TOXICITY
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56 yr old male presented to the ED asymptomatic stating he had inadvertently
ingested 69 of his colchicine pills 1.5 hrs prior to arrival
Pt received gastric lavage, WBI, multidose AC
ICU stable until 15 hrs later: severe emesis, hypoxia, resp distress, PVCs
Anuric, renal failure, leukopenia, resp distress, intubated, hemodialysis
Multisystem organ failure- expired hospital day #3

2 AAPCC 2003 #461

A 51 yr old female presented to the ED 5 hrs after ingesting 150 cholchicine
tablets in a suspected suicide attempt.
The patient experienced nausea and vomiting she was treated with IVFs,
antiemetics, AC and gastric lavage.
16 hrs after ingestion she developed hypotension, resp distress and decreased
urine outpt. pH 7.25 WBC 28K Patient expired 30 hrs post presentation

2 AAPCC 2005 #507
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A 58 yr old arrived in the ED 2-3 hrs after ingesting 100 tablets of glucophage
The patient appeared ill BP 82/46
Bicarb 10mEqg/L Glucose 64mg/dL Cr 1.9 Potassium 5.1
Intubated, AC, Na Bicarb given; Hemodialysis, multiple vasopressors
2 Patient expired over the next few hours (AAPCC 2004 #893)

A 40 y/o M ingested 130-170 tablets of metformin in a suicide attempt after
fighting with his wife. EMS brought him to the ED two hrs after the ingestion,
drowsy but stable

Lavaged- no pill fragments, given AC

14 hours later in ICU while speaking to a nurse, he abruptly became apneic,
hypotensive and asystolic. He was quickly intubated

pH=6.9 glucose 32 bicarb 5 LA=25mg/dL

2 Despite bicarb, pressors, & dialysis, pt expired (AAPCC 2006 #974)

i Glucoph ;
]

hagr'
- Lo



MISHAP TOXICITY
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A 59 yr old male stated that he unintentionally tipped his bottle of propafenone
too far and accidentally ingested all 30 tablets at once.

In the ED he was given oral AC

He had a cardiopulmonary arrest and aspirated the charcoal he was drinking
The patient was intubated and resuscitated but later developed anoxic
encephalopathy (AAPCC 2003 #857)

A 10 month male had been given a bottle of naproxen tablets to use as a rattle.
The child reportedly choked on the pills when the bottle opened.

Attempts at resuscitation both at the scene and in the ED were unsuccessful
The final cause of death was determined to be asphyxiation as a result of
aspiration of medication tablets. (AAPCC 2005 #613)

INTERNET TOXICITY
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An 18 y/o woman presented to the ED after an intentional ingestion of 18 tablets
of a substance sold on the internet as a dietary supplement

Comprehensive drug screen negative

EKG: normal sinus rhythm

“Find Serenity Now”

“The all-natural, mineral form of Lithium”

“Effective, safe, non-toxic, non-addictive, and has no side effects”

Lithium orotate 120mg tablets

Lithium level 90 minutes post-ingestion was 0.31 mEqg/L

Patient received IVFs and anti-emetic

One hour later, repeat lithium level was 0.40

Patient was observed overnight and evaluated by psychiatry the following day



2

2
2

Over-the-internet dietary supplements and medications are commonly purchased

Re-emphasis that “supplements” not harmless as public believes them to be.
Pauze DK, Brooks DE: Lithium Toxicity from Intranet Dietary
Supplement J Med Toxicol 3(2):2007

LITHIUM TOXICITY
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The patient is a 34 y/o male who is brought into the ED by his spouse who states
her husband has been more "jittery" over the past 3 days with diarrhea.

The patient has a history of bipolar disorder and recently had his lithium dose
increased by his psychiatrist.

Other medications include chlorpromazine and cogentin.

The patient admits to occasional marijuana use but denies other drugs of abuse or
heavy ethanol consumption. He denies any overdose or suicide attempt.
WBC=13.5 H/H: 13/39 Lytes: Na=148 K=3.2 CI=100 HCO3=28

Glucose: 190 BUN/Cr: 20/0.9

Lithium level (serum): 3.2 mEg/L (NL=0.5-0.8)

Urine tox screen: (+)cannabinoids

The patient is admitted with a diagnosis of lithium toxicity to a monitored bed
with a psychiatric consult. He is hydrated with I\VVFs and lithium is withheld.

Lithium level 12 hours later: 3.0 mEg/L

24 hours: 2.9
48 hours: 2.8
72 hours: 2.8
96 hours: 2.6

How do you account for this patient’s persistent lithium toxicity?
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