
Board Review
21 Dec 2011
Poisoning/Ingestion: 13 Questions from PREP 2008 thru 2011

Question 1:

· The mother of a 2-year-old boy calls you because she found her son holding an open bottle of liquid dishwasher detergent. He is crying, drooling profusely, and has vomited three times. In answer to your questions, she reports that he is not sleepy and did not seem to get it in his eyes or on his skin. On examination in your office, you note an ulcer on his lower lip and several ulcers on his tongue. 

Of the following, the most appropriate next step in the evaluation and management of this boy is to:
· A.	administer activated 	charcoal		
· B.	administer ipecac syrup
· C.	reassure the mother that 	the product is nontoxic
· D.	refer to a 	gastroenterologist for 	urgent endoscopy	
	E.	refer the boy to the ER 	for gastric lavage

Answer: D – refer for urgent endoscopy
· Dishwasher detergent is a highly caustic alkali that can cause significant oropharyngeal, upper airway, and esophageal injury if ingested. Alkaline agents cause deep liquefaction necrosis of the affected tissues, with ulceration and perforation likely complications. Common household products such as oven and drain cleaners, dishwasher detergents, and cleaning products that contain ammonia pose a risk of caustic injury. Substances that have a pH greater than 11 are likely to cause injury, even in small amounts.
· Decontamination with activated charcoal is not indicated because it will not adsorb acids or alkalis and is likely to impair endoscopic evaluation.
· Use of ipecac syrup or gastric lavage is contraindicated because of the potential to cause further injury to the esophagus.
· Evaluation of the asymptomatic patient is controversial. Because the available data suggest that esophageal burns may be found in as many as 45% of those who do not have oral lesions, endoscopy is recommended in clear cases of ingestion. If the history is questionable and the patient remains asymptomatic, with normal swallowing, after several hours of observation, it may be safe to forego endoscopy. 
· 
Question 2:

· You receive a call from the emergency department at 11:00 PM on New Year's Eve. Five patients have presented with foreign body ingestions.

Of the following, the foreign body that is MOST appropriate to be removed first is a…
· A.	1999 penny in the stomach 	of an 18-month-old	
· B.	AAA battery in the 	stomach of a 4-year-old
· C.	button battery in the mid-	esophagus of a 2-year-old
· D.	quarter in the esophagus 	of a 3-year-old who vomited 	twice and is refusing solids
	E.	toothbrush in the stomach 	of an asymptomatic 16-	year-old, which she 	swallowed 2 hours ago

Answer: C – button battery

· Button batteries – contain toxic heavy metals and alkali (NaOH, KOH) caustic to esophageal mucosa if lodged. Sx: dysphagia, drooling, difficulty swallowing, emesis.
· In all cases of battery ingestion, get xrays of neck/chest/abd. If it hasn’t left the stomach 48 hours after ingestion, it should be removed endoscopically.
· Consider prompt removal for: button batteries in esophagus, coins in the esophagus AND pt can’t handle secretions, in esophagus longer than ~12 hrs, long objects (>4cm), wide objects (>2cm), sharp/pointed objects, more than one metal object and one is a magnet.
· Coins in the stomach require no immediate therapy if the pt is asymptomatic. If it doesn’t come out in the stool in 2-3 weeks, a f/u xray should be done. 1982 – pennies changed from mostly copper to zinc, but management isn’t different in asymptomatic pts/short term ingestions.


Question 3

· A 2-year-old boy is brought to the emergency department after his father found him with the leaf from a foxglove plant in his mouth. He has had one episode of emesis and is complaining of abdominal pain. On physical examination, his heart rate is 140 beats/min, respiratory rate is 24 breaths/min, blood pressure is 100/60 mm Hg, and oxygen saturation is 100%. His pupils are 4 mm and briskly reactive to 2 mm. The remainder of his examination findings are normal.

After administering activated charcoal, the MOST appropriate next step is:

· A.	abdominal radiography
· B.	electrocardiography	
· C.	serum creatine 	phosphokinase 	assessment
· D.	serum sodium 	
· E.	urine toxicology 	screening	

Answer: B – electrocardiology

· In general, the toxicities of plants affect one or more of three organ systems: cardiac, neurologic, or gastrointestinal.  As with most poisonings, evaluation and treatment are directed at decontamination and assessment/support of vital functions. Because most serious plant ingestions have cardiac effects, electrocardiography should be considered in affected patients. This is especially true for the patient described in the vignette, who has ingested foxglove (Digitalis lanata), a source of potent cardiac glycosides.
· Rhabdomyolysis may be a late finding in foxglove ingestion. A serum creatine phosphokinase determination may be considered if the patient develops muscle tenderness or myoglobinuria.
· Other plants that contain cardiac glycosides: oleander, lily of the valley and others. Cause reversible inhibition of NaK ATPase as well as vagotonic effects. EKG:  AV nodal block/delay, increased cardiac excitability/PVCs, Vtach, Vfib etc. 


Question 4:

· A 16-year-old girl is brought to the emergency department after being found unresponsive in her bedroom. Her parents report finding a note in which she wrote of "wanting to end the pain." In addition, they found several empty, unlabeled pill vials on her dresser. On physical examination, the girl is responsive only to painful stimuli. Her heart rate is 60 beats/min, respiratory rate is 16 breaths/min, blood pressure is 90/60 mm Hg, and oxygen saturation is 92%. Her pupils are 3 mm, equal in size, and sluggishly reactive. The remainder of findings on her physical examination are normal. 

Of the following, the MOST important diagnostic test to obtain is a:
· A.	carboxyhemoglobin 	concentration
· B.	complete blood count
· C.	serum acetaminophen 	concentration	
· D.	serum ammonia 	concentration	
· E.	serum osmolality	

Answer: C – acetaminophen concentration

· Acetaminophen poisoning causes few initial symptoms, is a common agent in adolescent and adult intentional ingestions, and may require antidotal therapy to prevent potential fatal liver damage.
· Laboratory testing should assess acid/base status, oxygenation and ventilation, glucose concentration, and anion gap. Qualitative urine drug testing may be obtained but has significant limitations, including the small number of drugs tested and screening thresholds that may produce false-negative results. Quantitative drug concentrations should be measured based on the information gleaned from the initial history, physical examination, and screening laboratory testing, although acetaminophen and salicylate concentrations should be measured for every patient who has an unknown, mixed, or intentional ingestion.
· A CBC is not likely to provide information leading to the identification of a toxin. Measurement of serum ammonia may be indicated if acetaminophen is the ingested agent because toxicity can lead to hepatic damage. Carboxyhemoglobin should be measured in the patient whose history is suggestive of CO exposure. Increased serum osmolality may provide indirect evidence of alcohol ingestion, although a quantitative serum test for alcohols is more useful in this setting.

Question 5:
· A 2-year-old girl who has a 4-day history of varicella presents to the office with agitation. Her mother reports that she treated the fever, rash, and pruritus with acetaminophen and diphenhydramine regularly, which provided some relief. This morning her daughter seemed more irritable, had a higher fever than yesterday, and "seemed delirious." On physical examination, the agitated and inconsolable child has a temperature of 104.2°F (40.1°C), heart rate of 160 beats/min, respiratory rate of 36 beats/min, and blood pressure of 135/87 mm Hg. Her pupils are dilated and sluggishly reactive. Examination of the skin reveals numerous small, crusted erosions without surrounding erythema. Neurologic examination demonstrates no focal findings, and the patient is not ataxic. 
· 
Of the following, the MOST likely explanation for these symptoms is:
· A.	diphenhydramine 	overdose		
· B.	hypoglycemia	
· C.	intracranial 	hemorrhage	
· D.	Reye syndrome	
	E.	varicella cerebellitis

Answer: A – diphenhydramine overdose

· The patient has symptoms of anticholinergic toxicity.  "hot as a hare, dry as a bone, blind as a bat, red as a beet, and mad as a hatter" = hyperpyrexia, dry skin, dilated pupils, flushing, and delirium. Patients typically exhibit tachycardia and hypertension. Due to competitive inhibition of acetylcholine binding to the postganglionic parasympathetic muscarinic receptors by the offending agent. Many commonly used medications have anticholinergic properties, including antihistamines, tricyclic antidepressants, antispasmodics, and mydriatics.
· CNS complications of varicella are uncommon: cerebellitis, transverse myelitis, peripheral neuritis, and optic neuritis. Intracranial hemorrhage can be seen in patients who have varicella-related thrombocytopenia, but pts frequently present with hemorrhagic skin lesions and signs of increased ICP.
 
· Reye syndrome - sudden onset of protracted vomiting without fever in association with lethargy that progresses to delirium, seizures, stupor, and coma. Occurs 5 to 7 days after the onset of a viral illness, following apparent improvement in the child's initial symptoms. Ninety percent of cases have been reported to follow an upper respiratory tract infection; varicella has been associated with 5% of cases.



Question 6:

· 2 yr old boy is brought to the ER after his father found him in the garage gagging, coughing, and drooling profusely. Parents report he had opened many containers, but they can’t recall the names of the products. On exam, he is awake, crying, HR=160, RR=24, he has clear lung sounds, and BP of 100/60. Pupils are reactive, mid-sized. He has white eschars on his tongue and soft palate. Soon after the exam he begins to vomit.



Of the following, the most likely cause of the patient’s symptoms is:
· A. antifreeze
· B. drain cleaner
· C. gasoline
· D. glycophosphate weed 	killer
· E. organophosphate 	insecticide

Answer: B – drain cleaner
· Most unintentional ingestions in young children occur in the home.
· Drain cleaner - corrosive alkali, causes injury by liquefaction necrosis. Common sx: drooling, dysphagia, odynophagia, and intraoral burns, vomiting (+/- hematemasis), resp distress w/ stridor or wheezing, burns to the face/hands/chest. Upper endoscopy is indicated in the presence of intraoral burns or other sx suggestive of esophageal injury. Laryngoscopy is indicated in cases of resp distress.
· Ethylene glycol  - in antifreeze. Metabolized to glycolic and oxalic acids. Sx: AMS, tachypnea due to metabolic acidosis, bradycardia and hypotension, calcium oxallate crystalluria (late finding).
· Gasoline – hydrocarbon. Sx: cough, gag, choking with pulmonary aspiration, CNS depression. Exam: fever, tachypnea, cyanosis, crackles, rales, wheeze, seizure, coma.
· Organophosphate – cholingergic. SLUDGE: salivation, lacrimation, urinary incontinence, diarrhea, GI upset, emesis. Killer “Bs” – bronchorrhea/spasm. 
· Glycophosphate – in weed killers. Irritant. 

Question 7:
· A 3-year-old boy is brought to the emergency department at 8 am after his parents found him unresponsive in bed. The last time they had seen him awake was at 2 am, when they found him playing in the living room as they were cleaning up after a cocktail party. On physical examination, the child has diaphoresis and moans to painful stimuli. His vital signs include a temperature of 96.4°F (35.8°C), heart rate of 145 beats/min, respiratory rate of 20 breaths/min, blood pressure of 84/34 mm Hg, and oxygen saturation of 97% in room air. His pupils are mid-sized and sluggishly reactive. 

Of the following, the MOST important test to obtain at this time is:
· A.	acetylcholinesterase 	determination
· B.	bedside glucose 	determination	
· C.	blood alcohol 	determination	
· D.	serum osmolality	
· E.	urine toxicology 	screen	

Answer B – check serum glucose

· Signs and symptoms of hypoglycemia are related to counterregulatory epinephrine release and cerebral glucopenia. These include diaphoresis, tachycardia, tremulousness, pallor, irritability, somnolence, and coma. Unrecognized hypoglycemia can cause mortality as well as significant morbidity from seizure activity and if chronic, impaired brain development. Because hypoglycemia is treated easily with intravenous dextrose, oral glucose, or in some settings, glucagon, rapid diagnosis is critical.
· A number of poisonings are well known causes of hypoglycemia in children and include oral hypoglycemic agents, insulin, beta-blockers, salicylates, and ethanol. 
· Ethanol intoxication with hypoglycemia is a likely cause of the symptoms described for the patient in the vignette because of the parents' report of unsupervised activity in an environment where ethanol was accessible. Other clues to ethanol ingestion in children who have hypoglycemia include an anion gap acidosis, an osmolar gap, and an elevated lactate value. The hypoglycemia caused by ethanol is related to gluconeogenesis inhibition and is not responsive to glucagon. 


Question 8:
· The father of a 4-year-old boy calls you from the emergency department near the family's vacation home in another state. His son just swallowed a quarter, and an abdominal film shows it to be in the gastric fundus. 

Of the following, you are MOST likely to recommend:
· A.	a follow-up abdominal 	Xray in 2 weeks
· B.	a short course of 	metoclopramide	
· C.	endoscopic removal of 	the coin	
· D.	no further follow-up 	because the coin will pass 	unaided	
· E.	polyethylene glycol 		3550 as an osmotic 	cathartic	

Answer: A – abd xray in 2 weeks

· Coins are the most common foreign bodies ingested by children in the United States. Most traverse the GI tract unaided and without incident. For an asymptomatic child who has an ingested coin in the stomach or small bowel, no further immediate management is required. Parents should be instructed to examine the child's stools because most coins pass within 4 to 6 days. However, if nothing is recovered, a follow-up radiograph at 2 weeks should confirm coin passage versus retention and guide further therapy.
· A coin is more likely to lodge in the esophagus of a patient who has underlying esophageal pathology (eg, previous surgery, esophageal stricture, fundoplication, eosinophilic esophagitis). Smaller coins may remain in the stomach, particularly when multiple coins are ingested and among patients who have underlying motility disturbances or a history of prior surgery for pyloric stenosis.
· Alternate or adjunct therapeutic options following coin ingestion are not recommended. Drinking carbonated beverages to dilate the esophagus and facilitate passage of esophageal coins (previously studied in adult subjects), parenteral administration of glucagon, treatment with prokinetic agents to enhance gastrointestinal motility, and the use of cathartics have not proved to be effective. 


Question 9:
· A 7-year-old boy is brought to the emergency department because of altered mental status. His parents report that he was well when he came home from school today, but when he came in the house for dinner after playing outside with his friends, he complained of abdominal pain and had an episode of nonbilious and nonbloody emesis. Over the next 30 minutes, he became increasingly lethargic until his parents could not arouse him. They called emergency medical services, and he was transported to the emergency department by ambulance. On physical examination, he is unresponsive and drooling, his temperature is 98.8°F (37.1°C), heart rate is 50 beats/min, respiratory rate is 36 breaths/min, blood pressure is 100/60 mm Hg, and oxygen saturation is 82% on room air. His pupils are mid-size and sluggishly reactive, and his breath sounds are coarse bilaterally, with increased work of breathing. You suspect a toxin exposure. 

Of the following, the MOST appropriate treatment of this patient is:
· A.	atropine		
· B.	N-acetylcysteine	
· C.	naloxone	
· D.	octreotide	
	E.	physostigmine

Answer: A – atropine
· The pt is having sx of cholinergic poisoning: SLUDGE.
· Treatment - patient stabilization, decontamination, and administration of antidotes. Systemic decontamination = activated charcoal. Dermal decontamination = cleansing the skin with a dilute bleach solution. Contaminated clothes should be discarded because laundering may not remove the toxin.
· Atropine competes with acetylcholine at the cholinergic receptors and decreases the muscarinic cholinergic effects. The doses of atropine used in this setting are higher than those used for symptomatic bradycardia from other causes.  An initial atropine dose of 0.05 mg/kg should be administered and doubled every 3 to 5 minutes until the pulmonary muscarinic symptoms (bronchorrhea, bronchospasm) are controlled. Nicotinic neuromuscular symptoms (muscle twitching, weakness, and paralysis) are treated by adding pralidoxime, a cholinesterase reactivating agent, to atropine therapy.
· Octreotide is a somatostatin analog that inhibits insulin release and is indicated in the treatment of sulfonylurea overdoses, which cause profound hypoglycemia unresponsive to dextrose administration. Physostigmine is a cholinergic agent that may be used in significantly symptomatic anticholinergic poisonings. 


Question 10:
· A 5-year-old boy is brought to the emergency department following 2 days of headache, nausea, and vomiting. His mother reports that he has had no fever or diarrhea and that everyone at home, "including the dog," has the same symptoms. Physical examination demonstrates a heart rate of 120 beats/min, respiratory rate of 24 breaths/min, blood pressure of 100/60 mm Hg, and oxygen saturation of 100% on room air. The boy is mildly irritable, and his mucous membranes appear bright red. His lungs are clear, and abdominal examination findings are unremarkable. As you are completing your evaluation, the mother tells you that the furnace in their house has been malfunctioning. 
· 
Of the following, the MOST appropriate next step is to:
· A.	administer 2 L of 	oxygen by NC
· B.	arrange for emergent 	hyperbaric O2
· C.	monitor the patient's 	O2 sat continuously 	with pulse oximetry	
· D.	obtain a venous 	carboxyhemoglobin 	measurement	
· E.	obtain arterial blood 	gases	

Answer: D – carboxyhemoglobin level

· Carbon monoxide (CO) is an odorless, colorless gas. Patients have vauge, “flulike” symptoms. Clang association: “cherry red” skin/mucous membranes may be a clue but it highly insensitive. Can cause cognitive and focal neurologic deficits as well as death. 
· CO binds to Hgb 250 times more readily than O2. Tissue hypoxia results. Pulse ox cannot distinguish between oxyHgb and COHgb, so O2 sats typically are falsely normal.  ABGs should be measured in those who have severe symptoms to quantify the degree of acidosis, an indicator of anaerobic metabolism due to poor tissue oxygenation. A COHgb value of greater than 3% to 5% in a nonsmoker is indicative of exposure.
· 100% oxygen via a nonrebreather mask can decrease the half-life of COHgb from 300 minutes to 90 minutes and should be continued until the COHgb concentration is less than 5%. Hyperbaric oxygen can decrease the COHgb half-life to 30 minutes, however, its benefit in improving patient outcome has not been demonstrated clearly.  Expert consensus guidelines recommend its use only for severe intoxications.


Question 11:
· The parents of a 12-year-old boy bring him to the emergency department after finding him unresponsive in bed when they tried to wake him for school. They report that he has had no recent illnesses and was in his usual state of health when he went to bed last night. Of note, he has enuresis, treated with imipramine. On physical examination, he is responsive only to pain, his heart rate is 120 beats/min, respiratory rate is 6 breaths/min, and blood pressure is 60/40 mm Hg. His pupils are 6 mm, equal, and sluggishly reactive. All other findings are within normal parameters. He is endotracheally intubated, ventilated with 100% oxygen, placed on a cardiac monitor, and given a 20-mL/kg bolus of normal saline. Electrocardiography demonstrates sinus tachycardia, PR interval of 130 msec, and QRS duration of 140 msec. 

Of the following, the next MOST appropriate step is to:

· A.	administer adenosine		
· B.	administer amiodarone	
· C.	administer sodium 	bicarbonate
· D.	begin external pacing	
· E.	perform synchronized 	cardioversion at 0.5 J/kg	

Answer: C – administer sodium bicarb
· Coma, respiratory depression, tachycardia, hypotension, and dilated pupils are consistent with an acute tricyclic antidepressant (TCA) overdose.  Other signs might be: seizures, dysrhythmias, and other anticholinergic sx (“dry as a bone…”). The most serious toxicities from TCA overdose affect the heart and central nervous system (CNS): hypotension, conduction delays, seizures, CNS depression. 
· Seizures are treated with benzodiazepines.  Alpha-adrenergic pressors (eg, norepinephrine) may be required to treat refractory hypotension. Decontamination should be performed with activated charcoal. Intubation and fluid resuscitation are often necessary. 
· The single most useful diagnostic and prognostic test in the setting of a TCA overdose is electrocardiography. QRS widening is related to fast sodium channel blockade caused by direct TCA effects and exacerbated by acidemia. These effects can be overcome by the administration of sodium bicarbonate boluses, which should be administered until the QRS duration is less than 100 msec. The exact mechanism for this effect is unknown.
Question 12:
· The mother of one of your patients calls frantically because she just found her 2-year-old daughter with an open bottle of prenatal vitamins and several of the tablets in her mouth. The child is acting normally. The mother reports that the label says there is 30 mg of elemental iron per tablet and five tablets are missing from the bottle she picked up at the pharmacy this morning. Her daughter weighs 25 lb. 

Of the following, the MOST appropriate advice to give the mother is to:
· A.	bring the child to 	the office in the 	morning for 	assessment of serum 	iron concentration
· B.	give the child activated 	charcoal	
· C.	give the child syrup of 	ipecac	
· D.	observe the child at 	home for symptoms	
· E.	take the child to the 	nearest ER 

Answer: D – observe at home for sx
· Management of iron ingestion begins with determining how much elemental iron was ingested and if the patient is symptomatic. This child ingested 13.2 mg/kg of elemental iron (<40 mg/kg).
· Sx within 6 hours after ingestion (regardless of the estimated dose, or if the dose is unknown)  should be brought to medical attention. 
· Asymptomatic child, ingestions of less than 40 mg/kg of elemental iron  patient can be observed at home. 
· Phase 1/GI phase = 30 minutes to 6 hours after ingestion  vomiting, diarrhea, abd pain, and hematemesis/melena.
· Phase 2/latent phase = 6 to 12 hours after ingestion 
	 usually no sx 
· Phase 3 = more than 6 to 12 hours  shock, metab acidosis, liver failure 
· Phase 4 = 2 to 8 weeks  bowel obstruction from corrosion/scarring of GI tract 


Question 13:
· A father brings his 2 yr old to the ER in status epilepticus. The boy spent several hours in the garage with him while he was repairing the car. The father states that over the course of the afternoon the child seemed sleepier than usual, then became lethargic, vomited, and seemed like he was "drunk." On the way to the hospital he began having seizures. In the emergency department, the boy is given a dose of lorazepam to stop the seizure and is intubated because of respiratory depression. His initial laboratory results are:
· Na    138 mEq/L 		BUN     10 mg/dL
· K       4.9 mEq/L 		Ca2+    5.5 mEq/L 
· Cl     100 mEq/L 		Serum osmolality   335 mOsm/kg
· Bicarb   6 mEq/L 
· Glucose 120 mg/dL 

Of the following, the MOST likely cause of this child’s clinical condition is ingestion of:
· A.	ethylene glycol
· B.	gasoline	
· C.	motor oil	
· D.	organophosphate 	insecticide	
· E.	turpentine	

Answer: A – ethylene glycol
· Progressive lethargy, ataxia, seizures, gap metabolic acidosis and osmolar gap (serum - calculated) are highly suggestive of alcohol poisoning.  The boy may have had access to toxic alcohols like ethylene glycol (antifreeze) and methanol (windshield wiper fluid). Ethylene glycol uses the patient's calcium stores to create calcium oxalate (excreted in the urine as crystals), leading to hypocalcemia. Other findings may include flank pain, hematuria, and acute renal failure.
· Initial tx involves stabilization, administration of Na bicarb to correct acidosis, and administration of the antidote fomepizole (or ethanol, if fomepizole is unavailable). Delay in tx can lead to renal damage, cerebral herniation, multi-organ system failure, and death. Alcohols are absorbed so quickly from the gastric mucosa, so there is little role for GI decontamination. Hemodialysis is indicated for severe poisonings.
· Gasoline and turpentine are volatile hydrocarbons that cause pulmonary injury after aspiration. But motor oil, because of its high viscosity and low volatility, poses little risk for aspiration or toxicity. Organophosphate insecticides inhibit acetylcholinesterase and cause a cholinergic crisis. 





