Answers BR week August 10 – preventative pediatrics
Question 52
You are seeing 16-year-old twin brothers for health supervision visits. They tell you that they plan to spend most of the summer boating and fishing at their camp on the lake.

Of the following, the advice that is MOST likely to decrease their risk of a boating-related fatality is to

a) conduct regularly scheduled engine maintenance
b) have both boys take swimming lessons before the summer
c) install a carbon monoxide detector on the boat
d) post the phone number to the United States Coast Guard on the boat
e) wear life jackets at all times while on the boat
Answer E

Boating and the use of personal watercraft are popular recreational activities in the United States that are associated with an increased risk of death or injury. In 2004, 3,363 injuries and 676 deaths involving boating incidents were reported. The most common cause of death is drowning. Other deaths and injuries include carbon monoxide poisoning, hypothermia, vaginal lacerations (with personal watercraft), and other trauma, such as head injuries and fractures. In the 2004 report, alcohol was a factor in one third of deaths, and 90% of drowning victims were not wearing life jackets. Therefore, the best advice for people planning to use boats and personal watercraft is always to wear a life jacket or personal flotation device while on the boat or watercraft. Alcohol use also should be avoided while operating or riding in boats and watercraft.

Boating education courses are recommended to improve operator experience and reduce carelessness. Boaters can enroll their boats in the United States Coast Guard's Vessel Safety Check program, which checks safety equipment and gives information on safety procedures. Carbon monoxide poisoning can be prevented by installing detectors and ensuring sufficient ventilation on the boat. People who swim or stand near the swimming platform of houseboats are at particular risk for carbon monoxide poisoning.

Although conducting regularly scheduled maintenance visits, having passengers take swimming lessons, and posting the Coast Guard number on the boat are good ideas for boat safety, none of these actions prevents boating fatalities more than having all passengers wear life jackets while on board.

Question 20
A 3-year-old child who has a history of recurrent otitis media with effusion (OME) in infancy is brought to the clinic. His mother is afraid that he has a hearing loss because he does not talk as much as his brother did at the same age. He speaks in three-word sentences, and you can understand fewer than 50% of his words. Results of his physical examination, including the ears, are normal.

Of the following, the MOST appropriate statement regarding this child's condition is that

a) even mild conductive hearing loss could affect his later school performance without frank speech delay
b) OME does not cause conductive hearing loss severe enough to cause speech delay
c) performing hearing screening solely in response to parental concern is not recommended
d) testing air and bone conduction thresholds in the office will help you rule out hearing loss
e) the absence of middle ear fluid rules out conductive hearing loss
Answer A

Some children who have hearing loss may be diagnosed during neonatal screening, but many develop hearing loss later in infancy or early childhood and usually are brought to medical attention because of a delay in language development. The 3-year-old child described in the vignette has language that is less than 50%understood by the practitioner, which is abnormal and necessitates an audiologic evaluation. In addition, a parent's concern about a child's speech should prompt the pediatrician to investigate the child's hearing abilities and should not be ignored. A history of poor school performance and inattention at school are other reasons to consider a hearing evaluation. 

Hearing impairment can be divided into three primary categories: sensorineural, conductive, and mixed. Causes of sensorineural losses include genetic diseases, infections, ototoxic medications, and anatomic anomalies. Conductive hearing loss is more common than sensorineural hearing loss in childhood. It results from interrupted sound transmission in the external or middle ear, and middle ear effusion is the most common cause. The hearing loss can vary between 20 and 60 dB, which may be substantial enough to cause significant speech delay. 

It has been shown that even mild speech delay can impair school performance. Children who have borderline hearing loss (16 to 25 dB) may miss 10% of speech in an environment with noise (eg, a noisy classroom), and interaction with peers may be affected. Children who have mild hearing loss (26 to 40 dB) may miss up to 50% of speech in a noisy classroom and may develop poor self-esteem because of being labeled as a "problem student." Moderate hearing loss (41 to 55 dB) can cause significant problems with communication. 

Early diagnosis, with a prompt, complete speech and language evaluation, is the key to maximizing speech improvement. The earlier the cause of conductive hearing loss is discovered and corrected (eg, through tympanostomy tube placement), the more likely the child will develop normal language. 

Testing air and bone conduction thresholds with a tuning fork may help distinguish between conductive and sensorineural hearing loss, but it should not be used to diagnose hearing loss, and results may be unreliable if the hearing loss is bilateral. The absence of middle ear fluid at the time of the examination does not rule out hearing loss. Therefore, audiometry testing should be performed if hearing loss is suspected.
Question 225
The mother of a 4-month-old infant is planning a winter trip to the tropics with her infant and asks about the use of sunscreens and the safe amount of sun exposure for the infant. 

Of the following, the MOST appropriate advice for the infant is to

a) apply waterproof sunscreen with a UVB SPF of 30 or greater at least every 30 minutes
b) avoid mid-day sun and apply sunscreen with a UVB SPF of 15 or greater
c) avoid all but incidental sun exposure because of decreased sweating and the risk of heat stroke
d) comply strictly with the use of physical sun blocks such as zinc oxide and titanium dioxide paste
e) use only special sun-protective clothing
answer C
The proper advice for management of the 4-month-old infant described in the vignette is to avoid all but incidental sun exposure; infants younger than 6 months of age should be kept out of direct sunlight. Because they are not mobile and cannot remove themselves from uncomfortable light and heat, they should be moved under a tree, umbrella, or stroller canopy, although an umbrella or canopy in the vicinity of reflective surfaces (eg, the beach) may reduce ultraviolet radiation exposure by only 50%. Many infants have impaired functional sweating, and exposure to the heat of the sun may increase the risk of heatstroke. Sunburn may occur readily because an infant's skin has less melanin than at any other time in life. 

For infants and toddlers older than 6 months, mid-day sun avoidance remains the best method of sun protection. Special sun-protective clothing as well as sunscreen agents that have solar protection factor (SPF) of 30 or greater are recommended as adjuncts to other sun-protective practices. When engaged in swimming or water sports, sunscreens should be reapplied regularly throughout the period of sun exposure. Physical sun blocks containing zinc oxide and titanium dioxide are becoming more cosmetically acceptable and provide excellent sun protection. 

More than 80% of lifetime sun exposure is received before 18 years of age. Sun safety habits should be instilled early in life, and all children and adolescents should use protective measures. Sunburn is the most obvious sign of sun damage, and cellular damage to the skin may occur even with the use of sunscreens. For all ages, sun avoidance between 10 AM and 4 PM is preferable.
Question 245
During a health supervision visit of a 6-year-old child, you ask the mother if there are any guns in the home. She states that her husband is a hunter, but he keeps his shotgun in his pickup truck. 

Of the following, the BEST anticipatory guidance with regard to firearm safety is to tell the mother to

a) enroll herself and her child in gun safety classes
b) ensure that she specifically asks if other guns are in the home
c) ensure that there are gun safety locks on the shotgun
d) insist that the gun be stored in a locked gun cabinet or safe with ammunition locked separately
e) teach the child to use the gun properly at the earliest possible age
answer D

Potential for injury in a household with children that also contains firearms is a significant concern. According to the American Academy of Pediatrics policy statement on firearm injuries that was reaffirmed in 2004, unintentional shootings account for 24% of firearm-related deaths in children younger than 5 years of age, 26% in children 5 through 9 years of age, 21% in children 10 through 14 years of age, and 5% in adolescents 15 through 19 years of age. It is imperative that pediatricians address the presence of guns in the home at health supervision visits and that anticipatory guidance include discussion of best safety practices. Clearly, for young children, such as the boy described in the vignette, locking unloaded firearms in a cabinet, with ammunition stored separately in another locked location, is best. 

Due to the potential for nonaccidental firearm injury among adolescents, surveillance for signs of depression and behavioral concerns, in addition to maintaining the previously noted gun storage safety practices, is paramount. Suicide is the leading cause of death in adolescence and has a higher incidence when both guns and alcohol are accessible. 

Recent studies suggest that the mother may be unfamiliar with the ownership of and storage practices for firearms in the household. All parents should be encouraged to ask other family members if they own firearms and where they are located. Gun safety locks are helpful but not as effective as storing the gun safely in a locked gun cabinet away from ammunition. Gun safety classes have not been shown to reduce the risk of firearm injury for children. Indeed, they may increase the risk, perhaps because of decreased parental vigilance after the child has completed the course.

Question 96
The mother of one of your patients calls you because she has found an engorged tick on her daughter's scalp. She wants to know how to remove it safely.

Of the following, the MOST appropriate method of tick removal is to

a) cover the tick with petroleum jelly
b) hold an ice cube to the tick
c) scrape across the skin surface with a credit card
d) touch the tick with a hot match tip
e) use tweezers to pull the tick from the skin surface
answer E
The fundamental goals of tick removal are to: 1) Remove the tick as quickly as possible because prolonged duration of attachment is associated with increasing likelihood of disease transmission, 2) Remove all parts of the tick so that local irritation or foreign body reactions are prevented, and 3) Use a removal technique that does not encourage the tick to regurgitate gastric contents that may contain infectious material into the patient. Anecdotal reports in the literature espouse a wide variety of tick removal methods, and a randomized trial in an animal model (sheep) has compared a number of methods. Although the evidence in the literature supporting one method over another is weak, the consensus is that the safest and most effective method is to grasp the tick at the skin using angled mosquito forceps or splinter tweezers and remove it using gentle, steady traction (Item C96A). Following removal, the area should be cleaned with soap and water. If mouth parts remain embedded, medical attention should be sought for removal.

Covering the tick with petroleum jelly or other occlusive materials to cause suffocation does not hasten detachment because a tick only breathes 3 to 15 times per hour.

Application of a hot match tip or an ice cube or subcutaneous injection of lidocaine to promote detachment through tick irritation also has been shown to be ineffective. In addition to putting the child at risk for a burn from the match, these methods may cause the tick to regurgitate.

Scraping across the skin with a credit card is a safe and effective method of removing the stinger after a hymenoptera sting, but it is likely to destroy the tick without removing the embedded mouthparts.

Question 36
During the prenatal visit with new parents, a mother expresses concern about regulating the temperature of the bath water for the new baby. You tell her that standards regarding hot water heaters have been determined.

Of the following, the temperature that has been determined to be appropriate for hot water heaters is CLOSEST to

a) 110°F
b) 120°F
c) 130°F
d) 140°F
e) 150°F
Answer B

Burns are among the most common accidental injuries in infants and children, and scalding injuries occur most frequently. Children commonly are burned by hot liquids spilled from a table or stove, but approximately 3,800 injuries and 30 deaths each year are reported to be due to burns from tap water that is too hot. 

The amount of contact time required to produce a third-degree burn is less than parents may realize.

Water Temperature Time 

	150ºF
	2 seconds

	140ºF
	6 seconds

	130ºF
	30 seconds

	120ºF
	5 minutes




Therefore, the Consumer Product Safety Commission has recommended that all water heaters be set to 120°F. Parents should call their local electric or gas companies for instructions on adjusting the temperature. Parents who live in apartments should talk with their building managers about having the temperature lowered because the hot water heaters in most apartment buildings are set at higher temperatures to provide hot water to all tenants. In addition to setting hot water heaters to a lower temperature, parents should hand-test water before bathing children and infants, and young children never should be left unsupervised in the bathroom.
Question 243
An 18-year-old young man comes to your office for his precollege health supervision visit. In screening for psychosocial risk factors, you find that he has ridden in a car with a drunk driver and driven himself after having four to five drinks.

Of the following, you are MOST likely to counsel him that

a) a blood alcohol level of 0.05% is not considered illegal for driving among those younger than 21 years of age
b) alcohol involvement in crashes peaks during daylight and nonholiday periods
c) at any blood alcohol concentration, the risk of being involved in a motor vehicle crash is higher for teen drivers than older drivers
d) teen drivers are more likely to drive after drinking than are older drivers
e) the minimum alcohol purchasing age of 21 years in all states has not been successful in reducing alcohol-related crashes among teenagers
answer C
Alcohol use remains a significant factor in motor vehicle crashes among teenagers, both from drinking and driving themselves and riding with a driver who has been drinking. In the 2005 National Youth Risk Behavior Survey, 9.9% of high school youth (grades 9 through 12) reported that they drove a car or other vehicle one or more times in the 30 days preceding the survey after having consumed alcohol. In the same survey, 28.5%of high school students reported that they had ridden in a car or other vehicle in the 30 days prior to the survey that was driven by someone who had been drinking alcohol. As reported by the Insurance Institute for Highway Safety, young drivers are less likely than adults to drive after drinking alcohol, but their crash risk is higher at all levels of blood alcohol concentrations (BACs) when they do so. The elevated risk of crashes is especially valid at low and moderate BACs (ie, less than 0.08%). This increased risk is believed to be due to teenagers? relative inexperience with both drinking alcohol and driving.

All 50 states and the District of Columbia now have zero BAC thresholds for teenage drivers that were prompted by federal legislation that took effect October 1, 1998.

Question 37

A 2 month old breastfed female infant is brought to the emergency department for a low grade fever (100F). Findings on physical examination are normal. A complete blood count reveals white blood cell count of 8, hemoglobin of 9.5 and platelet count of 230. The mean cell volume is 90. Of the following, the BEST next step in the management of this patient’s anemia is to

a) add a daily multivitamin with iron

b) begin oral supplementation of folic acid

c) obtain a hemoglobin electrophoresis

d) obtain a reticulocyte count

e) provide reassurance to the mother

Answer E

The infant described in the vignette has a mild normocytic anemia and an otherwise normal complete blood count. Her age and healthy appearance suggest the presence of physiologic anemia. Therefore, reassurance is the only management required. Physiologic anemia is seen in term infants between 6 and 12 weeks of age and can be seen in preterm infants as young as 3 – 6 weeks after birth. Several factors are responsible for this physiologic nadir. After birth, infants have an increase in blood oxygen content, which increases hemoglobin-oxygen saturation. Adult hemoglobin, which has a lower oxygen affinity than fetal hemoglobin, in produced, which causes increased oxygen delivery to the tissues. Erythropoietin production is downregulated due to the increased tissue oxygen content and the hemoglobin concentration decreases. This physiologic drop in hemoglobin production typically only reduces the hemoglobin concentration to 9-11 g/dL in term infants and 7-9 g/dL in preterm infants.
As soon as tissue oxygen needs exceed tissue oxygen delivery, erythropoietin production and subsequent hemoglobin synthesis increase and the hemoglobin concentration returns to normal. This typically occurs by 12 weeks of age. Infants who have physiologic anemia rarely require packed red blood cell transfusions.
Because the infant in the vignette is breastfed, the only additional vitamin supplementation she needs is vitamin D; iron and folic acid are not required. If the infant has a lower hemoglobin concentration than expected or showed other signs of hemolytic anemia, such as jaundice, a hemoglobin electrophoresis and reticulocyte count may be indicated.

Question 143
You are evaluating a 16-year-old girl during her biannual asthma follow-up visit. She has a history of mild persistent asthma that is well-controlled on a low-dose inhaled corticosteroid. You review the asthma guidelines and recommend that she receive the influenza vaccine. Her mother immediately replies, "Oh no, my daughter has a severe egg allergy and was told to never get the influenza vaccine."

Of the following, the vaccine that is contraindicated in a patient who has a severe immunoglobulin E-mediated egg allergy is

a) human papillomavirus vaccine
b) measles-mumps-rubella
c) tetanus diphtheria
d) varicella
e) yellow fever
answer E
Of currently available vaccines, the measles-mumps-rubella (MMR) vaccine, trivalent influenza vaccine (TIV), live attenuated intranasal influenza vaccine (LAIV), and yellow fever vaccine all contain small amounts of egg protein. All of these vaccines are contraindicated in patients who have egg allergies except the MMR. Despite being developed in chick embryos, the MMR vaccine contains only 0.5 to 1 ng of ovalbumin per dose, a quantity far lower than that required to cause an immunoglobulin (Ig) E-mediated reaction. Patients who have experienced severe anaphylaxis to egg in the past generally should not receive the TIV, LAIV, or yellow fever vaccine.

Children who have mild egg allergies (eg, atopic dermatitis, cutaneous-only symptoms) and who are at high risk for complications from influenza should be offered the TIV. Protocols for skin testing, two-step dose challenge, single-dose challenge, and desensitization are available for such patients. Clinicians should remember that many patients who have experienced adverse food reactions in the past are not truly allergic to that food. Pursuing skin or serum allergy testing to egg, particularly if negative, will aid in counseling the families on the risks of future influenza vaccination and therapeutic options.

Although diphtheria and tetanus toxoids and acellular pertussis, human papillomavirus, and varicella vaccines do not contain egg protein, other vaccine components may result in a reaction.

Question 32
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
The patient described in the vignette is exhibiting symptoms of anticholinergic toxicity. The classic mnemonic "hot as a hare, dry as a bone, blind as a bat, red as a beet, and mad as a hatter" aptly describes a number of the commonly seen signs and symptoms, including hyperpyrexia, dry skin, dilated pupils, flushing, and delirium. In addition, affected patients typically exhibit tachycardia and hypertension. The clinical syndrome caused by anticholinergic toxicity is 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. For this patient, diphenhydramine is the most likely culprit.

Treatment of anticholinergic poisoning is primarily supportive, with stabilization of vital functions (the ABCs) of greatest importance, followed by appropriate decontamination (eg, activated charcoal for ingestions, skin cleansing and removal of transdermal delivery devices for dermal absorption). Agitation and seizures may be treated with benzodiazepines. Physostigmine, a cholinergic agent that competitively inhibits acetylcholinesterase, may be more effective for the treatment of severe agitation than benzodiazepines, but significant toxicity risks make its use controversial.

Hypoglycemia can cause altered mental status but typically produces bradycardia, hypotension, and coma, rather than agitation. Intracranial hemorrhage can be seen in patients who have varicella-related thrombocytopenia, although affected patients frequently present with hemorrhagic skin lesions (Item C32). In addition, patients who have intracranial hemorrhage typically present with focal neurologic findings and bradycardia with hypertension, if intracranial pressure is increased.

The classic presentation of Reye syndrome includes sudden onset of protracted vomiting without fever in association with lethargy that progresses to delirium, seizures, stupor, and coma. Reye syndrome typically occurs 5 to 7 days after the onset of a viral illness, following apparent improvement in the child's initial symptoms. It results from mitochondrial dysfunction leading to liver failure and cerebral edema. Ninety percent of cases have been reported to follow an upper respiratory tract infection; varicella has been associated with 5% of cases.

Central nervous system complications of varicella are uncommon and may include cerebellitis, transverse myelitis, peripheral neuritis, and optic neuritis. Cerebellitis is the most common presentation of encephalitis and typically presents on the third to eighth day of illness with ataxia. Meningoencephalitis presents with fever, meningeal signs, seizures, and altered mental status.

Question 37
A 2-year-old girl, who has been healthy, is scheduled for a health supervision visit today. When you last saw her at her 15-month-old visit, there were no problems. You have learned that the family has just moved from the suburbs, purchased a home in an area of town where houses date back to the early 20th century, and are in the midst of a major remodeling project. You decide to discuss with the parents the risks associated with remodeling an older home.

Of the following, it is MOST important to discuss with these parents the risks associated with their child's exposure to:

a) arsenic
b) asbestos
c) lead
d) mercury
e) radon
answer C
Children are exposed to numerous potentially toxic environmental substances at home, at school, and at play. Buildings slated for remodeling or repair in which children live, learn, or play should be inspected for possible toxic exposures prior to such construction to minimize exposures. 

For the child described in the vignette, the single most important potential exposure is environmental lead. Lead poisoning adversely affects central nervous system development and cognition in the growing child. Although potential exposure to lead may be difficult to document, serum blood concentrations are inexpensive and easy to obtain, and they correlate well with the risk for developmental disability. Furthermore, lead poisoning is potentially treatable. Assessment of the risk of children and families may be determined, in part, by questionnaire. Widespread blood lead screening of children living in high-risk areas is mandated by the Medicaid program at ages 1 and 2 years. A blood lead level of greater than 10 mcg/dL (<0.48 mcmol/L) deserves further evaluation of the child
s environment. Lead abatement in the environment has decreased widespread exposure dramatically, but children who are exposed to remodeling of older homes, impoverished children, and African-American children continue to be at increased risk. 

Exposure to asbestos in an older school building or home is possible, but asbestos is not a high-risk exposure unless the building materials containing the substance are deteriorating, are within reach of children who might touch or play with them, or are being removed as part of building renovation. Asbestosis is a pulmonary disease that has a high rate of associated malignancy if inhalation exposure is prolonged. There is no good screening tool to measure asbestos exposure or risk. Both children and adults should be removed from schools or homes undergoing abatement of asbestos-containing tiles, insulation, and other materials. Because the risk for lung cancer associated with asbestos exposure is exponentially higher in persons who smoke or are exposed to cigarette smoke and because smoking is a far greater risk factor for cancer, discussion of smoke avoidance and smoking cessation should accompany discussions about environmental risk factors. 

Radon gas results from radioactive decay of radium, which is found in rocks and soil and enters homes through cracks and pores in concrete and granite floors and walls, especially basements. There is no clinical test for radon exposure in humans, but test kits are available to assess the radon content of homes. Long-term exposure has been associated with increased cancer risk, as with exposure to other sources of radiation. 

Although ingestion of fish containing high levels of mercury has been associated with chronic neurologic impairments, it is not a significant problem associated with home renovations. Recent withdrawal of elemental mercury-containing thermometers from the market and removal of mercury sphygmomanometers represent an effort to decrease the presence of environmental mercury. 

Arsenic has been removed as a component of most modern pesticides, but it may persist in ground water, especially around areas previously used for smelting and mining. It is also a potential hazard in children
s playground equipment as a component of pressure-treated lumber (copper chromium arsenate). Arsenic may contaminate the skin by simply rubbing the hand over a treated surface. Burning of such pressure-treated lumber has been reported to cause acute arsenic toxicity, with gastrointestinal and pulmonary disturbances. Chronic exposure may cause fatigue, malaise, and paresthesias

Question 1
You are precepting a resident who has just evaluated a 4-year-old incompletely immunized immigrant boy who has classic varicella lesions and a history that is consistent with this diagnosis. 

Of the following, the MOST accurate statement is that

a) lesions of both varicella and smallpox follow a 7-to 10-day course from eruption to resolution
b) lesions of both varicella and smallpox frequently produce deep, pitted scars
c) varicella lesions appear in stages or crops; smallpox lesions are uniformly in the same stage of development
d) varicella lesions are concentrated on the face; smallpox lesions are concentrated over bony prominences
e) varicella lesions are transient vesicles; smallpox lesions are persistent pustules until resolution of the illness
answer C

Historically, the disease most often confused with severe varicella was smallpox. Smallpox, caused by the variola virus, a member of the orthopoxvirus family, has an incubation period of 7 to 17 days. During the incubation period, virus replicates in the upper respiratory tract. A primary viremia ensues, during which the liver and spleen are seeded. A secondary viremia follows, the skin is seeded, and the classic eruption appears. 

Initial symptoms of smallpox may include fever as high as 104°F (40°C), generalized malaise, severe headache, vomiting, and backache. Characteristic skin findings appear 1 to 2 days after the onset of fever. The rash begins on the face and then spreads to involve the extremities and trunk. Initially, lesions are erythematous macules; they evolve into papules, vesicles, and firm pustules (Item C1A). Crusts form at 8 or 9 days and persist for 3 to 4 weeks. As crusts separate, patients often are left with significant scars or depigmentation. Aspects of smallpox that differentiate it from severe varicella are that the majority of lesions are observed on the face and extremities (with lesser numbers on the trunk) and that all lesions are in a similar stage of development. 

In contrast, the lesions of varicella erupt initially on the trunk and later appear on the face and extremities. Lesions are erythematous papules that evolve to form superficial vesicles, pustules, and crusts. In varicella (unlike smallpox), lesions are observed in varying stages of development (ie, as older lesions crust, new lesions appear) (Item C1B). By 7 to 10 days after infection, all lesions have crusted. Permanent scars are rare, occurring only when lesions have been secondarily infected with bacteria.
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Question 16
A 3-year-old child is rushed to the emergency department after the mother found her with an open and empty bottle of acetaminophen. The mother has no idea how many tablets were in the bottle. She estimates that no more than 1 hour has passed since the child ingested the tablets. The child began to vomit during the trip to the emergency department, and has vomited three times more since her arrival. The child is awake and alert but clearly unhappy, crying even in her mother's arms. She appears pale and diaphoretic. Her heart rate is 110 beats/min, respiratory rate is 26 breaths/min, temperature is 98.6°F (37°C), and blood pressure is 90/60 mm Hg.

Of the following, the MOST appropriate statement about acetaminophen toxicity is that

a) an antidote is available, but its use can be deferred until further information is gathered
b) given the short duration since the ingestion, it will be helpful to administer syrup of ipecac
c) multiple episodes of vomiting indicate that irreversible liver damage already has occurred
d) the administration of activated charcoal is contraindicated in acetaminophen toxicity
e) the contents of one bottle of acetaminophen are not sufficient to cause life-threatening toxicity in a child
Answer A

N-acetyl cysteine is a highly effective antidote to acetaminophen (APAP) toxicity if administered within 10 hours of ingestion, but there is time to evaluate the level of APAP exposure before resorting to this management option for the patient described in the vignette. The level of APAP exposure is determined by measuring serum APAP concentrations 4 or more hours after ingestion and plotting the result on a nomogram (Item C16A). Serum APAP concentrations below the lower line are not likely to result in toxicity, levels between the two lines represent possible toxicity, and levels above the upper line indicate a significant risk of toxicity. If it can be established definitively that a child has ingested more than the minimal toxic dose of 140 mg/kg from the history alone, immediate administration of the antidote is appropriate, especially if serum APAP concentrations are not immediately available. 

The primary toxicity of APAP is severe hepatic damage due to the binding of toxic metabolites to the hepatocytes. Normally, the metabolites conjugate with glutathione, rendering them harmless, but in severe overdose, glutathione is depleted. The benefit of N-acetylcysteine stems from its ability to act as a glutathione precursor. 

The first stage of APAP toxicity occurs within several hours of ingestion and includes anorexia, nausea, and vomiting. These symptoms generally resolve within 12 to 24 hours. In the case of significant toxicity, a latent phase develops and lasts 1 to 4 days, during which time liver enzyme concentrations may begin to rise. In severe toxicity, jaundice and liver tenderness develop at the end of the latent phase. About 2% to 4% of patients who develop toxic plasma concentrations and do not receive antidotal treatment progress to hepatic failure and death. 

Since 2003, the American Academy of Pediatrics has recommended against the use of ipecac in toxic ingestions, partly because the prolonged vomiting that can result interferes with other management options. Although toxicologists advised against the administration of activated charcoal in the recent past due to concerns about interference with the absorption of N-acetylcysteine, recent studies have shown clinically insignificant reductions in N-acetylcysteine absorption following charcoal administration. Charcoal now is recommended after most cases of APAP overdose. 

Vomiting is a nonspecific response to APAP ingestion and does not predict hepatic toxicity. Toxicity is confirmed by an increase in serum transaminases and a prolonged prothrombin time. There are many different APAP-containing products on the market, with a wide range of total medication per bottle. The potential for toxicity depends on the weight of the child and the contents of the bottle. In the absence of that information, it is not possible to state that the child in the vignette has received a subtoxic dose.

Question 32
A 16-year-old girl is brought to the emergency department by ambulance after her mother found a suicide note on her bed. The girl claims that she took "20 or 30" ibuprofen tablets 4 hours ago and nothing else. Although she is tearful, her physical examination findings are normal.

Of the following, the MOST appropriate next step in the management of this patient is to

a) administer sodium bicarbonate
b) administer syrup of ipecac
c) obtain a blood level of acetaminophen
d) obtain a blood level of ibuprofen
e) perform gastric lavage
answer C

The patient described in the vignette has attempted suicide by medication overdose. Although she has stated that she took only ibuprofen, coingestants should be assumed until proven otherwise. Dangerous coingestants that can be detected with laboratory tests include acetaminophen or aspirin and illicit drugs of abuse such as narcotics, cocaine, or ethanol. It would be prudent to measure serum acetaminophen and aspirin concentrations and obtain a urine toxicology screen. No currently available assays measure serum ibuprofen levels in the clinical setting. Because other toxic substances may have been ingested, administration of activated charcoal is appropriate for the girl described in the vignette. 

Ibuprofen overdose is a common presenting complaint in the emergency department, but significant toxicity is exceedingly rare. In most cases, supportive care leads to an uneventful recovery. In a recent report, two thirds of patients were asymptomatic, and 20%; experienced mild or moderate symptoms. There have been fewer than 10 case reports of fatal overdose with ibuprofen, and in each case, there were complicating factors such as coingestion of another toxic substance or other disease processes. Other rare reported complications associated with ibuprofen overdose include duodenal perforation, renal toxicity, metabolic acidosis, somnolence, coma, and subfulminant hepatitis requiring liver transplantation. 

The American Academy of Pediatrics does not recommend syrup of ipecac for the management of medication overdose because it is inefficient compared with gastric lavage and because the prolonged vomiting it can induce may interfere with therapy. Gastric lavage is only marginally effective and is suggested only in the setting of ingestion of a highly toxic substance in the previous 1 to 2 hours. Gastric lavage more than 2 hours after ingestion is unlikely to provide benefit. The administration of sodium bicarbonate for metabolic acidosis rarely is indicated, except for cases of severe acidosis in which the pH is lower than 7.0. There is no role for bicarbonate administration in enhancing elimination of ibuprofen.
