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Question 1
[bookmark: _GoBack]You receive a call from the family of one of your patients. The family has a 3-week-old healthy infant who was delivered at term and has been exclusively breastfed since birth. The mother of your patient has been experiencing pain and lower extremity weakness since the delivery. Her physician has ordered magnetic resonance imaging with gadolinium-based contrast to evaluate for lumbosacral plexus nerve injury. When she scheduled the imaging procedure, she was advised by the radiology nurse to avoid breastfeeding for 48 hours after the contrast administration. The patient’s family is interested in your advice. Of the following, the MOST appropriate recommendation is that this mother:

A.	avoid breastfeeding for 24 hours after contrast administration
B.	avoid breastfeeding for 48 hours after contrast administration
C.	cease breastfeeding entirely after contrast administration
D.	continue to breastfeed or express her breast milk without interruption
E.	request that the imaging study be performed without contrast

Question 2
You are seeing a 1-month-old male infant in your office for parental concerns about diarrhea. He was born at term after an uncomplicated pregnancy, passed his first meconium stool at 18 hours of age, and was discharged from the nursery at 36 hours of age. He is breastfed and has been growing adequately. The parents report diarrhea for 1 week, which they describe as 6 loose stools per day with some mucus and occasional small red specks that they think is blood. The infant has had no fever or vomiting, and is feeding and acting normally. No one else at home is sick and there has been no travel. His physical examination shows a vigorous infant with growth parameters at the 50th percentile. He has no skin rashes or anal fissures, and the remainder of his physical examination findings are normal. Although the stool is not grossly bloody, a stool test for blood is positive. Of the following, the MOST appropriate next step in the care of this patient is to:

A.	change his diet to an amino acid-based formula
B.	change his diet to a lactose-free formula
C.	eliminate cow milk from the mother’s diet
D.	obtain serum-specific immunoglobulin E for milk protein
E.	refer to gastroenterology for a colonoscopy

Question 3
You are seeing a 4-month-old breastfed male infant for a health supervision visit with a resident. The infant’s mother reports frequent effortless regurgitation of food that follows most liquid meals. She reports no pain or fussiness with the episodes and no correlation with changes in maternal diet. 
The infant has a heart rate of 118 beats/min, respiratory rate of 26 breaths/min, and temperature of 37°C. He is alert and well nourished. His examination findings are unremarkable. The resident asks what education she should provide this mother about when regurgitation is likely to resolve. Of the following, it is MOST likely that these events will stop by:

A.	6 months
B.	8 months
C.	9 months
D.	10 months
E.	12 months

Question 4
You are seeing a 13-month-old boy who is new to your practice for a health supervision visit. The boy recently moved with his family to the rural area where you practice, where his parents have started a strawberry farm. They are currently living in and renovating a farmhouse that was built in 1915. Both their farm and home are supplied with well water. The entire family eats a variety of fresh fruits and vegetables that are grown on their farm.
The child’s parents report that he has been very healthy, with no significant medical history. He takes no medications and has no allergies. His immunizations are up to date. His growth and development have been progressing normally. He is breastfed and eats some solid foods, though his mother states that he is a “picky” eater. He does not attend daycare, and loves playing with his 7-year-old twin sisters and 13-year-old brother (who are all healthy and developing normally according to the parents).
In your office, the boy is well-appearing and active. His growth parameters are normal for his age, and findings of a complete physical examination are unremarkable.
His parents ask you to discuss the potential health consequences of exposure to environmental toxins in this boy and his older siblings and how they can reduce the risk of exposure to environmental toxins for their children. Of the following, the MOST accurate information that you can provide to address the parents’ concerns is that 
 
A.	all well water that this 13 month old and his siblings consume should be boiled to reduce their risk of exposure to both lead and nitrites
B.	the boy’s mother should discontinue breastfeeding to reduce his risk of exposure to pesticides
C.	the boy’s risk of developing asthma after exposure to air contaminants on the farm is the same as the risk of asthma development in his older siblings 
D.	the boy’s risk of exposure to foodborne pesticide residues is lower than the risk of exposure faced by his older siblings because he consumes less food 
E.	the boy’s risk of ingesting lead dust in his home environment is higher than the risk faced by his older siblings 

Answers
1. D
2. C
3. E
4. E

Detailed Explanations
Question 1
Both the American Academy of Pediatrics and the American College of Radiology have published reports supporting the safety of gadolinium-based contrast agents in breastfeeding mothers. They recommend that mothers continue breastfeeding without interruption after contrast administration. The mother in this vignette can continue to breastfeed or express her milk after receiving contrast; she does not need to avoid breastfeeding for any length of time and should not cease breastfeeding because of contrast administration.
Gadolinium-based contrast agents have a relatively large molecular weight and are water soluble; very low levels (less than 0.04% of the intravenous [IV] dose given to the mother) are detected in breast milk after IV administration to lactating women. Furthermore, gadolinium contrast agents are not absorbed by the infant (or adult) gut in an appreciable manner. Therefore, the expected systemic dose in the breastfed infant is estimated to be less than 0.0004% of the IV dose given to the mother and is less than 1% of the recommended dose for an infant receiving IV gadolinium for a magnetic resonance imaging study.
In general, drugs with small molecular weight, low protein binding in maternal serum, low volume of distribution, and high lipid solubility are more readily excreted in breast milk, and drugs with a long half-life may accumulate in breast milk. Drugs with high oral bioavailability are more likely to be absorbed in the infant gut, whereas drugs with limited or no oral bioavailability may be excreted into breast milk in high concentrations but not actually absorbed by the infant.
Pediatricians are often asked about infant safety with maternal medications during lactation. Besides characteristics of the drug itself, we should also consider the breastfeeding infant’s age, health status, and feeding volume and frequency; potential alternative maternal medications; and the parents’ preferences and concerns. LactMed (https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm) is a free and widely available database provided by the National Institutes of Health that includes information on drug levels in breast milk, possible effects on lactation, infant serum or urine drug concentrations after exposure through breast milk, and potential adverse events in exposed infants. Although this data is not known for all medications, information from the LactMed database can be used to guide decision-making.
The American Academy of Pediatrics recommends exclusive breastfeeding as the normative and best feeding method for about the first 6 months after birth. Among other benefits, breastfeeding decreases an infant’s risk of acute otitis media, upper and lower respiratory tract infections, gastroenteritis, necrotizing enterocolitis, obesity, diabetes, atopic dermatitis, and sudden infant death syndrome. Health benefits for breastfeeding mothers include decreases in maternal postpartum blood loss as well as decreases in the rates of type 2 diabetes mellitus, hypertension, hyperlipidemia, rheumatoid arthritis, and ovarian and breast cancers. Interruptions in exclusive breastfeeding, even for short periods of time, can interfere with milk production, maternal confidence, mother-infant bonding, and in some situations can lead to premature weaning.
There are very few contraindications to breastfeeding; these contradictions include classic galactosemia, maternal human T-lymphotropic virus type 1 or 2 infections, active untreated maternal tuberculosis infection, maternal HIV infection in areas outside the developing world, and the use of some maternal medications and recreational drugs. 
PREP Pearls
· The LactMed database (https://toxnet.nlm.nih.gov/newtoxnet/lactmed.htm) is a free and evidence-based resource regarding medication safety during lactation. 
· Lactating mothers who receive gadolinium-based contrast agents can safely breastfeed their infants without interruption.
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Question 2
The infant in the vignette demonstrates the characteristic findings of dietary protein-induced colitis: small amounts of blood and mucus in the stool in the presence of normal growth and physical examination findings. Dietary protein induced colitis typically presents in the first few months after birth, with a mean age at onset of 2 months. The most common triggers are cow milk protein and, less commonly, soy protein. Breastfed infants can develop this condition as a result of proteins the mother ingests, therefore, a trial of cow milk and soy elimination from this mother’s diet is warranted. Bleeding resolves within 72 hours after this intervention, in most cases.
The diagnosis of this condition is based primarily on the history and physical examination. Anal fissures, another common cause of small amounts of rectal bleeding in otherwise healthy young infants, should be ruled out by physical examination. Further evaluation is not necessary for suspected dietary protein-induced colitis. However, if there are other signs or symptoms, such as vomiting, poor weight gain, large amounts of blood in the stool, fever, or other signs of infection, alternate diagnoses should be considered. Additional evaluation may be required if the symptoms do not resolve with dietary elimination of the offending protein or if additional symptoms occur.
Treatment for dietary protein-induced colitis is elimination of the offending protein. In the case of an infant who is formula fed, changing to a protein hydrolysate or amino acid–based formula would be appropriate, but for a breastfed infant, such as the one in the vignette, continued breastfeeding with changes to the mother’s diet is preferred. Because this condition is a response to the protein rather than the carbohydrate component of the feeding, changing to a lactose- free formula would have no effect on the symptoms. Because soy is often a trigger for the condition, changing to soy formula is not appropriate. Dietary protein-induced colitis is not an immunoglobulin E (IgE)-mediated condition, therefore performing serum-specific IgE test is not warranted. Symptoms that suggest IgE-mediated cow milk allergy, such as wheezing and the involvement of other organ systems besides the gastrointestinal system (eg, urticaria), typically occur immediately after milk ingestion. Endoscopy and biopsy are generally reserved for infants whose symptoms worsen after maternal cow milk and soy elimination, or if the bleeding does not resolve.
Parents often seek guidance about their infant’s stooling pattern. Normal frequency and consistency can vary widely between individual infants and over time. Soon after birth, breastfed infants typically have more frequent, less formed, sometimes mucous-containing stools compared with formula-fed infants. Most breastfed infants average about 4 stools per day at 1 month of age, whereas formula-fed infants typically have 2 to 3 stools per day. Stooling frequency may occur as often as after every feeding soon after birth, to as infrequently as every few days as the infant matures. Breastfed infants’ stools become more formed once they begin taking solids (typically around 6 months of age).
PREP Pearls
· Dietary protein-induced colitis is characterized by small amounts of blood and mucus in the stools of otherwise healthy infants.
· Treatment for dietary protein-induced colitis in infants includes elimination of cow milk and soy protein from the mother’s diet for breastfed infants, and feeding an amino acid-based formula for formula-fed infants.
· In cases of suspected dietary protein-induced colitis, poor growth, vomiting, large amounts of blood in the stool, fever or other signs of infection, or failure to respond to the elimination of cow milk or soy from the diet requires further evaluation.
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Question 3
There are many terms for the movement of stomach contents up the esophagus and to or out of the mouth. These terms include regurgitation, gastroesophageal reflux, gastroesophageal reflux disease, rumination, and vomiting. 
Regurgitation is the involuntary effortless return of stomach contents to the mouth and is common in infants. Regurgitation is associated with the transient relaxation of the lower esophageal sphincter. The stomach contents are often expelled, and the process is commonly referred to as “spitting up.” Sixty-seven percent of infants aged 4 months will experience regurgitation daily. Regurgitation is a physiologic process that resolves in 95% of infants by 12 months of age. Gastric distention, as seen in infants feeding large volumes, increases the frequency of the the lower esophageal sphincter relaxation and therefore increases regurgitation around meal times.
Rome IV criteria for infant regurgitation include regurgitation 2 or more times per day for 3 or more weeks without retching, hematemesis, aspiration, apnea, failure to thrive, feeding or swallowing difficulty, or abnormal posturing in an otherwise healthy infant 3 weeks to 12 months of age.
Vomiting is defined by a central nervous system reflex involving skeletal muscles and the autonomic nervous system resulting in the forcible expulsion of gastric contents through the mouth. This process is accomplished with coordination of musculature in the diaphragm, small bowel, stomach, and esophagus.
Gastroesophageal reflux is the regurgitation of stomach contents into the esophagus without associated symptoms. It occurs in all infants, children, and adults and is not associated with harm in most people. It is difficult to differentiate gastroesophageal reflux and regurgitation. Gastroesophageal reflux disease is regurgitation of stomach contents into the esophagus with associated tissue damage or symptoms (eg, pain, failure to thrive, irritability, cough, dental erosions).
Rumination is the effortless, voluntary, habitual regurgitation of recently swallowed stomach contents without associated heartburn, discomfort, or nausea. It is a rare disorder. Rome criteria for diagnosis include repetitive contractions of the abdominal muscles, diaphragm, and tongue followed by regurgitation of stomach contents, which are then expectorated or chewed and re-swallowed. Three of the following criteria are required for diagnosis: onset between 3 and 8 months of age; does not respond to management for gastroesophageal reflux disease, anticholinergics, formula changes, gavage, or gastrostomy tube feedings; unaccompanied by signs of nausea or distress; and does not occur during sleep and when the infant is interacting with individuals. Complications of rumination can include weight loss, electrolyte abnormalities, malnutrition, dental erosions, halitosis, and inability to function. 
PREP Pearls
· Regurgitation is the involuntary effortless return of stomach contents to the mouth and is common in infants. Regurgitation resolves in 95% of infants by 12 months of age.
· Gastroesophageal reflux is regurgitation of stomach contents into the esophagus without associated symptoms.
· Gastroesophageal reflux disease is regurgitation of stomach contents into the esophagus with associated tissue damage or symptoms.
· Rumination is the effortless, voluntary, habitual regurgitation of recently swallowed stomach contents without associated heartburn, discomfort, or nausea.
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Question 4
The boy in the vignette lives with his family in an old farmhouse on a farm that is supplied by well water.The most accurate information to provide his parents about minimizing exposure of their children to environmental toxins is that the 13-month-old boy’s risk of ingesting lead dust in their home environment is higher than the risk faced by his older siblings. This is because the developmentally normal exploratory behaviors at his age (frequent oral exploratory and hand-to-mouth behaviors), his higher respiratory rate, and his closer physical proximity to the ground and contaminated surfaces (eg, window sills) place him at higher risk for exposure to lead dust than older children.
Pediatric health care providers should know the age- and developmentally specific effects of exposure to a toxic substance in the environment, as well as how to obtain an appropriate exposure history. Children may be exposed to various environmental toxins on a daily basis in air, food, dust, soil, and on surfaces in their home, school, play, and occupational environments. The field of pediatric environmental health is an emerging and rapidly evolving one, with a growing body of literature that is helping to shed light on the effects of various environmental toxins on human health.
According to the World Health Organization, nearly a third of the global burden of disease in children is due to environmental factors. Children have both increased exposure and increased physiologic vulnerability to environmental toxins. Physiologically, children differ from adults in organ system functioning, metabolic capabilities, physical size, and developmental abilities/behaviors. They are particularly susceptible to adverse outcomes from toxic exposures, given their rapid growth and development. Research focusing on the impact of children’s unique characteristics on the harm caused to them by environmental toxins is ongoing.
A free resource available to pediatric providers about the effects of environmental toxins on children is the Pediatric Environmental Health Specialty Units (PEHSU) National Classroom, a national resource endorsed by the American Academy of Pediatrics. This resource can be accessed online at http://www.pehsu.net. In addition, the US Department of Health and Human Services Agency for Toxic Substances and Disease Registry has developed an educational module on obtaining a pediatric environmental exposure history, which is available at http://www.atsdr.cdc.gov/csem/pediatric_history/docs/pediatric_history.pdf.
Advising this boy’s parents to boil all well water consumed by their children to reduce exposure to both lead and nitrates would not be appropriate. In fact, both lead and nitrates become more concentrated in water that is boiled. In homes where there is a concern for contamination of water from lead pipes or lead pipe joints, families should be advised to discard “first-draw” water that has stood overnight in pipes (or to use it for a purpose other than drinking/cooking).
The boy’s mother should not be advised to discontinue breastfeeding to reduce his risk of exposure to pesticides. Breastfeeding is encouraged as the optimal form of nutrition for infants by the American Academy of Pediatrics and the World Health Organization. Although certain lipophilic chemicals can be transmitted through breast milk and result in exposure to nursing infants, instances of harm occurring from chemicals transmitted through breast milk are very rare. The many benefits conferred by breastfeeding, such as enhanced immune function and growth factors that enhance brain development, generally outweigh the risks of exposure to environmental toxins through breast milk.
The boy’s risk of developing asthma after exposure to air contaminants on the farm is likely higher than the risk of asthma development in his older siblings. Younger children have higher respiratory rates, resulting in higher weight-adjusted exposure to air contaminants. Furthermore, there is evidence that respiratory exposure to air contaminants during the first years of life have a greater influence on the incidence and severity of asthma compared with exposure later in life.
The statement that the boy’s risk of exposure to foodborne pesticide residues is lower than that of his siblings because he consumes less food is incorrect. Young children have higher metabolic rates and generally consume a greater amount of food, water, and air per kilogram than older children. As a result, they have a greater exposure per kilogram of body weight to foodborne toxins. Furthermore, many young children have limited food preferences and may consume the same foods over relatively long periods.
PREP Pearls
· Children are particularly susceptible to adverse outcomes from toxic exposures because of their rapid rate of growth and development.  
· Children are at increased risk of harm from environmental toxins because of both increased exposure and increased physiologic vulnerability.
· Young children have higher metabolic rates and generally consume a greater amount of food, water, and air per kilogram than older children.  This can result in greater exposure per kilogram of body weight to foodborne and airborne toxins.  
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