Block 7: Allergy & Immunology Board Review: Q&A
1.  A 10-year-old boy presents for evaluation of hives that have occurred daily over the past 4 months. His parents are frustrated by the lack of change in their son’s symptoms despite changing soap, fabric softener, and detergent. They would like to have their son seen by a specialist for more testing. They describe the hives as raised, erythematous, pruritic 1- to 2-cm lesions that involve the trunk and extremities. The hives resolve spontaneously within a few hours and seem to occur at any time of the day or night. The child is otherwise healthy and is only taking an over-the-counter antihistamine to help with itching.

Of the following, the MOST likely cause for this child’s hives is

A. allergy to a food additive or preservative

B. allergy to dust mites

C. autoantibody to the immunoglobulin E receptor

D. autoimmune thyroid disease

E. systemic mastocytosis

Preferred Response: C

Chronic urticaria (CU) is defined as recurrent symptoms of pruritic eruptions (urticaria) for more than 6 weeks, as described for the boy in the vignette. Although the first step is to identify potential exacerbating triggers, most patients who have CU describe symptoms that occur regardless of the time of day, foods ingested, or activity level. 
A specific food or food additive/preservative may cause urticaria, but that should result in symptoms only shortly after food ingestion rather than throughout the day and night. Patients who have CU may have positive skin test results to dust mite and other allergens, but a positive allergy skin test in the context of CU rarely represents the primary reason for a patient’s symptoms. Because of the unlikely association of CU with foods or aeroallergens, skin or blood testing for these is not recommended.
In recent years, up to 30% to 50% of both pediatric and adult cases of CU have been identified as autoimmune, specifically due to a circulating autoantibody directed against the high affinity immunoglobulin (Ig) E receptor (FceRI) located on mast cells and basophils. Activation of these cells by the autoantibody results in degranulation and histamine release. One diagnostic test that may help identify affected patients is the autologous serum skin test, which involves an intradermal injection of autologous serum with a positive and negative control.

Autoimmune thyroid diseases such as Hashimoto thyroiditis and Graves disease sometimes are associated with pruritus and urticaria. Evidence of thyroid autoantibodies is found less commonly in patients who have CU compared with the autoantibody to the FceRI.  Interestingly, patients who have thyroid autoantibodies usually are euthyroid, but sometimes can experience resolution of the urticaria with thyroid hormone replacement.

Systemic mastocytosis is a rare clonal disorder of mast cells marked by mast cell proliferation in the bone marrow and infiltration in extracutaneous organs. Symptoms and signs can include headache, flushing, dizziness, tachycardia, hypotension, syncope, anorexia, nausea, vomiting, abdominal pain, and diarrhea. Among the skin manifestations are urticaria pigmentosa, blisters and bullae, papules, nodules, and diffuse induration.
2. You are examining a 5-year-old boy who is new to your practice.  While taking the initial history, you discover that he has been hospitalized twice because of pneumonia.  The last infection was sufficiently severe to require resection of the left lower lobe of his lung.  The boy also has had problems with recurrent boils.  The mother reports that he had a brother who died of a bacterial infection when he was 1yo. 

Of the following, the most likely cause of the child’s illness is:

A. Chronic granulomatous disease

B. DiGeorge syndrome

C. Severe combined immunodeficiency

D. Wiskott-Aldrich syndrome

E. X-linked agammaglobulinemia

Preferred response: A

Chronic granulomatous disease (CGD) should be suspected in any patient who has a history of recurrent pneumonias, recurrent skin infections, osteomyelitis at multiple sites, hepatic abscesses, recurrent or unusual lymphadenitis, or unusual infections with Staphylococcus aureus.  The history described for the boy in the vignette is suggestive of this diagnosis.

About 2/3 of children who have CGD are boys who inherit their disease from mutations in their X chromosome.  The time of onset of clinical signs and symptoms associated with CGD ranges from infancy to young adulthood.  In patients who have CGD, their neutrophils are able to ingest catalase-positive organisms, such as S aureus, but are unable to kill them because of a defect in generation of microbial oxygen metabolites.  

The severity of symptoms varies.  The most common pathogen involved is S aureus, although any organism that produces catalase can be involved (e.g. Serratia marcescens, Burkholderia cepacia, or Asperigillus sp).  Patients may have other manifestations of chronic disease, such as anemia of chronic illness, lymphadenopathy, hepatosplenomegaly, and chronic purulent dermatitis.  Granuloma formation can cause pyloric outlet obstruction, bladder outlet obstruction, or rectal fistulae.

DiGeorge syndrome is a disorder caused by thymic hypoplasia.  Patients have problems with hypocalcemia, anomalies of the great vessels, and recurrent infections with viruses and fungi due to thymic dysfunction.  Wiskott-Aldrich syndrome is an X-linked recessive disorder characterized by atopic dermatitis, thrombocytopenia, and recurrent sinopulmonary infections due to impaired humoral response to polysaccharide antigens.  X-linked agammaglobulinemia is a disorder of B-lymphocyte development that results in hypogammaglobulinemia, small-to-absent tonsils, no palpable lymph nodes, and recurrent bacterial infections in boys.  Severe combined immunodeficiency involves a deficiency of both T and B lymphocytes.  Affected infants usually present within the first few months after birth with diarrhea, pneumonia or sepsis.

3.  A 12-month-old girl presents with a 3-month history of a pruritic rash that involves her cheeks, neck, anterior trunk, and antecubital and popliteal areas. The rash improves after use of an over-the- counter topical steroid cream but still is present most days, and the infant often wakes up at night scratching. On physical examination, you observe a raised erythematous rash that has areas of lichenification.

Of the following, the MOST helpful intervention is to

A. eliminate fruit and acidic juices from the diet

B. eliminate milk, eggs, soy, and wheat from the diet

C. perform aeroallergen allergy testing

D. perform food allergy testing

E. recommend a skin biopsy

Preferred Response: D

Some 30% to 40% of infants who have moderate-to-severe atopic dermatitis (AD), such as described for the infant in the vignette, may have an underlying immunoglobulin (Ig) E-mediated food allergy exacerbating the AD. For some infants, food ingestion may result in immediate worsening of AD severity, although most infants do not demonstrate this immediate reaction.
Many foods have been implicated in AD, but five (milk, eggs, soy, wheat, and peanut) account for 90% of the causative allergens. Both allergy skin testing and measurement of serum IgE concentrations to these foods can help to identify and eliminate likely triggers. Either a negative IgE blood test (<0.35 kU/L) or a negative skin test for a specific food provides a high negative predictive value. On the other hand, the positive predictive value for a skin or blood test may be only 50%.  Although the most commonly implicated foods often are eliminated from the diet, such an approach does not improve symptoms in most (60% to 70%) children because they do not have IgE-mediated AD. The unnecessary elimination of multiple foods can have an adverse effect on nutrition, and food avoidance should be guided by the dietary history, eczema severity, and skin or blood testing.

Frequently, children experience perioral rashes after drinking fruit juice. Such rashes typically are nonpruritic, limited to the area of contact, and resolve within a few hours. The mechanism of such rashes is unknown, but children generally outgrow such reactions by age 4 years. In cases involving more widespread cutaneous symptoms, such as described in the vignette, elimination of fruit or acidic juices is unnecessary.

Parents often request testing for environmental allergies. House dust mites have been implicated in some cases of AD, although they are less likely a cause for moderate-to-severe atopic dermatitis than food allergies. Climate changes such as cold, dry air or hot, humid weather can worsen AD, but specific seasonal allergens such as oak tree or ragweed are not associated with eczema in infants.

A skin biopsy can provide insight into the pathophysiology of chronic rashes or lesions. Generally, skin biopsies neither are advised nor provide insight into the causes of typical AD manifestations in infants, but atypical presentations or lack of expected improvement with appropriate therapy should prompt consideration of a dermatology referral. 
4. A 10-monh old boy has a history of repeated bouts of sinusitis and chronic otitis media.  He has been hospitalized twice for treatment of pneumonia.  Physical examination reveals no palpable lymph nodes and absent tonsillar tissue.  Results of laboratory testing include a normal CBC and nondetectable levels of IgA, IgE, IgG, and IgM.  

Of the following, the most appropriate INITIAL management of this child is:
A.  Antibiotic prophylaxis

B.  Bone marrow transplantation

C.  Granulocyte transfusions

D.  Monthly IVIG

E.  Splenectomy

Preferred Response: D

PREP-answer key not available:

Deficiencies of immunoglobulins result in recurrent sinopulmonary infections by high-grade encapsulated bacteria, usually extracellular pathogens.  Intracellular pathogens such as viruses and fungi cause few problems, with the exception of enteroviruses.  
Specific B-cell deficiencies include X-linked agammaglobulinemia,, otherwise known as Bruton agammaglobulinemia.  In this X-linked disease, recurrent pyogenic infections involve the respiratory tract, skin, bloodstream, meninges and deep tissues.  The disorder usually presents at 4 to 8 months of age, after the placentally acquired IgG has dissipated.  Levels of all immunoglobulin types are low in this disease, and very few B cells can be identified in the blood-stream.  The lymphoid tissues of children with X-linked agammaglobulinemia are often sparse or absent because cortical follicles are lacking.  This disease is treated with regular IV administration of gamma-globulin which replaces IgG.

Other B-cell deficiencies include common variable immunodeficiency (also treated with IVIG), selective IgA deficiency, IgG subclass deficiency (also treated with IVIG), X-linked hyper-IgM syndrome (also treated with IVIG), and transient hypogammaglobulinemia of infancy.

Antibiotic prophylaxis is more appropriate for transient hypogammaglobulinemia of infancy (THI).  Bone marrow transplantation is indicated for T-cell or combined disorders such as thymic aplasia (DiGeorge), SCID, and Wiskott-Aldrich syndrome, as well as Chediak-Higashi syndrome—a disorder of phagocytes.  Granulocyte transfusions have been used for CGD—a phagocytic disorder, but are not common, as well as cyclic neutropenia.  Splenectomy may be indicated for Wiskott-Aldrich syndrome if bleeding is excessive.
5.  An 11-year-old girl presents with a 6-month history of coughing, wheezing, and chest tightness. She usually has these symptoms three times a week during the day, but also wakes up at night once a month with the same symptoms. The symptoms have improved when she has used her mother’s beta-2 agonist inhaler, but her parents are worried that she sometimes misses school because of her difficulty breathing. You suspect asthma.

Based on the frequency of her symptoms, the BEST categorization of this girl’s asthma severity is

A. exercise-induced asthma

B. mild intermittent asthma

C. mild persistent asthma

D. moderate persistent asthma

E. severe persistent asthma

Preferred Response: C

After establishing the diagnosis of asthma, it is helpful to classify disease severity according to the National Asthma Education and Prevention Program (NAEPP) guidelines.  Current asthma guidelines use four clinical features to establish asthma severity: daytime symptoms, nighttime symptoms, lung function, and peak flow variability. An individual’s level of severity is assigned based on the most severe of the four features. The most severe clinical feature described for the girl in the vignette is daytime symptoms, which occur more than two times a week but less than daily and categorize her disease as mild persistent asthma.
Although helpful, guidelines have limitations. For example, it is well known that overall asthma severity can change over time. Also, individuals can experience mild, moderate, and severe exacerbations regardless of baseline asthma severity. Guidelines provide an excellent basis for discussing therapeutic options, symptom control, and asthma education, but clinicians should be flexible in approaching an individual patient’s medication and symptoms over time.
6.  You are evaluating a 7-year old boy who has Pneumocystis carinii pneumonia.  You obtain a total  lymphocyte count and test for human immunodeficiency virus infection.
Of the following, the BEST method for evaluating this patient’s cell mediated immunity is:

A.  Candida and tetanus skin testing

B.  Nitroblue tetrazolium dye test

C.  Pneumococcal antibody titers

D.  Quantitative immunoglobulin levels

E.  Total hemolytic complement level (CH50)

Preferred Response: A

PREP-answer key not available:

Cell-mediated immunodeficiency usually results in recurrent infections with intracellular pathogens that are often opportunistic in nature, such as viruses, fungi, and protozoa.  Diarrhea and gastrointestinal infections are common and lead to chronic growth retardation and wasting.  In many of the disorders, a combination of defects in both T- and B-lymphocyte function causes both cell-mediated and antibody immunodeficiency.  The disorders usually present very early in life, generally within the first 3-months.

Cell-mediated immunodeficiency includes congenital T-cell dysfunction, such as DiGeorge syndrome, and combined B- and T-cell disorders, such as SCID, Wiskott-Aldrich syndrome, Ataxia-telangiectasia, and hyper-IgE syndrome.  Lab evaluation for cell-mediated immunodeficiency includes an anergy panel (TB, tetanus, candida, mumps intradermal skin test) to assess T-cell function, and flow cytometry to assess T lymphocyte counts.

The nitroblue tetrazolium dye test is diagnostic for chronic greanulomatous disease, which is characterized by defective production of reactive oxygen intermediates to kill microorganisms by phagocytes.  This disorder results in recurrent intracellular bacterial and fungal infections with catalase-positive organisms.  Pneumococcal antibody titers are used to assess B-cell dysfunction, because they reflect qualitative immunoglobulin levels to a specific polysaccharide antigen.  Quantitative immunoglobulin levels are likely used to assess B-cell dysfunction, and total hemolytic complement level is used to assess the quantity and function of complement.

7.  A 12-year-old girl presents with a 6-month history of increasing cough, dyspnea, and wheezing.  She has a history of "asthma" but reports only using a short-acting beta agonist (SABA).  Despite using her SABA three to four times per day, she reports nightly asthma symptoms, significant limitations in physical activity, and frequent asthma symptoms throughout the day.  Spirometry performed in the clinic shows significant obstruction, with a forced expiratory volume in 1 second of 58%.

Of the following, the MOST appropriate asthma medication to consider starting in this child is

A. a high-dose inhaled steroid and long-acting beta agonist

B. a medium-dose inhaled steroid and oral leukotriene antagonist

C. an oral leukotriene antagonist only

D. omalizumab

E. oral theophylline and daily SABA

Preferred Response: A

Based on the 2007 National Asthma Education and Prevention Program Expert Panel Report 3 Guidelines for the Diagnosis and Management of Asthma, the 12-year-old girl described in the vignette has severe persistent asthma. A stepwise approach is used to identify the severity of asthma in a new patient and determine the level of control. This stepwise approach accounts for patient’s treatment responses and changes that often occur over time. The choice and schedule of medications is determined by the level of asthma severity and asthma control. Severe persistent asthma in children 12 years of age or older requires the initiation of step 4 or step 5 therapy.

The preferred treatment includes a medium- to high-dose inhaled corticosteroid plus a long-acting beta agonist (LABA). Omalizumab is an additional therapy that could be considered for this girl if she had allergic asthma, with evidence of specific sensitization to associated allergens and an appropriate total serum immunoglobulin E concentration.

A medium-dose inhaled corticosteroid plus an oral leukotriene antagonist is an alternative to the previously noted regimen but is not the first choice. An oral leukotriene antagonist or oral theophylline as monotherapy are only appropriate for step 2 therapy.
In asthma, exposure to allergens leads to an early airway response that develops fully within 10 to 20 minutes. In addition, a late airway response can occur and develop fully 3 to 8 hours after exposure. Oral and inhaled glucocorticoids inhibit the late-phase reaction but not the early-phase reaction. Inhaled short-acting and long-acting beta-adrenergic agents are potent inhibitors of the early-phase reaction. Leukotriene receptor antagonists (montelukast, zafirlukast) and leukotriene synthesis inhibitors (zileuton) also block the early-phase response and may have a mild impact on the late-phase response.

8.  The parents of a 10-year-old boy who has a peanut and tree nut food allergy ask your advice on the treatment of food allergy reactions at school. They describe a scenario that occurred last year when their son started itching diffusely and having difficulty breathing during lunchtime after inadvertently eating some of his friend’s chocolate candy bar that contained peanuts. At his current school, the child is allowed to carry his own self-injectable epinephrine. His current weight is 90 lb (41 kg).

Of the following, the BEST advice for the child, if a similar situation occurs, is to

A. have the school call emergency services (911), who should evaluate and administer epinephrine if needed

B. have the school nurse observe the child for 10 to 15 minutes while calling his parents

C. immediately administer 0.15 mg of self-injectable epinephrine

D. immediately administer 0.30 mg of self-injectable epinephrine

E. take an oral antihistamine immediately

Preferred Response: D

The boy described in the vignette experienced an anaphylactic reaction, a potentially life-threatening event. In children, the most commonly identified causes for anaphylaxis are food, insects, drugs, latex, and vaccines. Food allergy is the most common cause of anaphylaxis in the home or school setting and accounts for an estimated 50% of all pediatric cases annually. Some 85% to 90% of allergic reactions to food in children are due to milk, egg, soy, wheat, peanuts, tree nuts, fish, and shellfish. Peanuts and tree nuts account for most cases of fatal anaphylaxis from foods in the United States.

Recently, a panel of experts published a set of clinical criteria for diagnosing anaphylaxis.  The skin and respiratory system are the most commonly affected systems in cases of food allergy-induced anaphylaxis, as described for the boy in the vignette. Fatal anaphylaxis almost always is due to airway edema and subsequent respiratory failure.

For a person experiencing anaphylaxis, epinephrine should be administered immediately and without delay. Observation of the child while calling his parents wastes precious time in this situation. In the school setting, self-injectable intramuscular epinephrine is used. Other methods of delivery, used primarily in the hospital setting, include intravenous, intraosseous, and via an endotracheal tube. 
Current epinephrine injectors are available in two strengths: 0.15 mg and 0.30 mg. The child in the vignette, who weighs more than 30 kg, should be given the 0.30-mg dose, preferably in the lateral thigh. Antihistamines may decrease pruritus or flushing, but theireffect has a slow onset, and they are not recommended as the initial treatment for anaphylaxis.
Because some children may require additional doses of epinephrine and observation, emergency services should be called, but waiting for them to arrive to make a decision regarding the initial dose of epinephrine is not recommended.
Caregivers of children who have experienced food-induced anaphylaxis should have epinephrine readily available, understand the indications for its use, have a written action plan, and understand the proper technique for use of self-injectable epinephrine devices.
9.  A 5-year-old child experiences acute hives, angioedema, and wheezing approximately 15 minutes after receiving his measles, mumps, and rubella (MMR) vaccination. He recovers completely after prompt treatment with intramuscular epinephrine, intravenous antihistamines, and corticosteroids. His parents ask what caused this reaction.

Of the following, the MOST likely cause for this child’s reaction is an allergy to

A. egg

B. gelatin

C. latex

D. streptomycin

E. thimerosal

Preferred Response: B

Foods, drugs, insect stings, and vaccines are common causes of acute urticaria, angioedema, or anaphylaxis. The rapid onset of symptoms reported for the boy in the vignette is consistent with anaphylaxis to the measles, mumps, and rubella (MMR) vaccine. Most immediate vaccine reactions have been attributed to the components for the vaccine, which may include animal proteins introduced during production, antibiotics, and stabilizers.

In retrospective case-control studies, 25% of children experiencing an immediate reaction to the MMR vaccine had specific immunoglobulin (Ig) E to gelatin on skin or blood testing. Egg allergy can increase the risk for reactions to the influenza and yellow fever vaccines, but the egg content in the MMR vaccine is insignificant. Latex allergy always should be considered as a possible trigger during vaccination (eg, latex rubber in some vial stoppers, clinicians wearing latex gloves), but it is not a likely allergen in a previously healthy child.
Neither streptomycin nor thimerosal is found in the MMR vaccine. Thimerosal is used as a preservative in some multidose vaccine vials, although is not required in single-dose vials. With the exception of some influenza vaccines, thimerosal has been removed from all routine childhood vaccines. Vaccine reactions due to thimerosal usually are limited to erythema and swelling at the vaccination site or mild delayed hypersensitivity reactions.
10.  A 2-year-old boy presents for evaluation of a chronic pruritic eruption.  His medical history is remarkable for recurrent epistaxis, otitis media, and pneumonia.  Physical examination reveals erythematous, slightly scaling patches on the trunk and in the antecubital and popliteal fossae.  Petechiae are present profusely.
Of the following, these findings are MOST suggestive of:

A.  Acrodermatitis enteropathica

B.  Ataxia telangiectasia

C.  Atopic dermatitis

D.  Langerhans cell histiocytosis

E.  Wiskott-Aldrich syndrome

Preferred Response: E

PREP-answer key not available:

Wiskott-Aldrich syndrome is an X-linked disease characterized by partial but significant deficiency in both the antibody and cell-mediated immune compartments.  It produces a predictable triad of : (1) eczema; (2) severe thrombocytopenic purpura; (3) recurrent infections of all types.  Classic presentation is bleeding, eczema, and recurrent otitis media.  There is an increased risk of atopic disorders, lymphoma/leukemia, and infection from S. pneumonia, S. aureus, and H. influnezae type B.  IgE/IgA ratio is very elevated, and IgM is depressed; there is an absence of blood group antibodies (isohemaglutinins) on laboratory evaluation.  Treatment is supportive (IVIG and antibiotics).  Splenectomy is often necessary to manage the thrombocytopenia.

Ataxia-telangiectasia is an autosomal-recessive disorder of chromosomal repair.  Mutations in immunoglobulin and T-cell receptor genes are not repaired, and progressive loss of immune function results.  The clinical manifestations include: (1) progressive cerebellar ataxia; (2) oculocutaneous telangiectasia; (3) recurrent infections.  The latter usually begin as recurrent sinopulmonary infections; a progressive development of infections of all types follows.  The disorder is associated with a very high incidence of lymphoreticular malignancy in the 2nd and 3rd decades of life (e.g. non-Hodgkin’s lymphoma and gastric carcinoma).  Deficient IgA and IgE levels are often seen initially, and progressive loss of other immunoglobulin types and cell-mediated immune defects are common.

Acrodermatitis enteropathica is an autosomal recessive metabolic disorder affecting the uptake of zinc, characterized by periorificial and acral dermatitis, alopecia, and diarrhea.  Similar features may be present in acquired zinc deficiency.    Skin lesions may be secondarily infected by bacteria such as Staphylococcus aureus or fungi like Candida albicans.  Langerhans cell histiocytosis is a rare disease involving clonal proliferation of Langerhans cells—abnormal dendritic cells deriving from bone marrow and capable of migrating from skin to lymph nodes.  Clinically, its manifestations range from isolated bone lesions to multisystem disease.

11.  A previously healthy 10-month old child has recurrent episodes of thrush and otitis media.  Findings on physical examination are normal, and his height and weight are at the 50th percentile for age.  
Of the following, the MOST likely explanation for recurrent oral candidiasis in this patient is:

A.  Chronic mucocutaneous candidiasis

B.  Cyclic neutropenia
C.  HIV infection

D.  Receipt of multiple antibiotic courses for otitis media

E.  Undiagnosed diabetes mellitus

Preferred response: D

PREP-answer key not available:

Chronic mucocutaneous candidiasis is a disorder of T-cell function with impaired candida specific T-cell responses.  It is characterized by recurrent candidal infection of the nails, skin, and mucous membranes, presenting usually after the 1st year of life.  Invasive or systemic candidiasis is rare.  Treatment is antifungals.

Cyclic neutropenia is a form of neutropenia which tends to occur every 3 weeks and lasts 3-6 days at a time, due to changing rates of cell production by the bone marrow.  It is the result of an autosomal dominant mutation in ELA2, the gene encoding neutrophil elastase.  The disease tends to be benign; however, several affected patients have died of infection.  Treatment includes GSCF and the condition usually improves after puberty.
HIV and diabetes mellitus may present with thrush and otitis media, but there are other presenting symptoms absent in this patient scenario.

12.  An 8-year-old boy presents with wheezing, coughing, and difficulty breathing of 6 months’ duration. Findings on his history and pulmonary function tests are suggestive of moderate persistent asthma. In preparation for asthma management, you have reviewed the current asthma guidelines, educated the patient on peak flow monitoring, and discussed possible therapeutic options. You decide to start him on a daily inhaled corticosteroid.

Of the following, the MOST likely adverse event he may experience from inhaled corticosteroids is

A. acne

B. decreased adult height

C. mood swings

D. oral candidiasis

E. weight gain

Preferred Response: D

Despite remaining the cornerstone therapy for persistent asthma, many parents are reluctant to have their children begin using inhaled corticosteroids. Addressing parents' concerns and outlining the potential adverse effects may improve understanding and compliance.
Local oropharyngeal symptoms, including dysphonia, oral candidiasis, and cough, are commonly encountered adverse effects of inhaled corticosteroids. Local symptoms appear to be dose-related and can be lessened by using a "spacer" and rinsing out the mouth after use. A number of studies have documented a transient decrease in growth velocity during the first year of inhaled corticosteroid therapy, but a daily cumulative dose up to 800 mcg of inhaled budesonide has been shown not to affect predicted adult height.

Less common adverse effects of inhaled steroids include acne, mood swings, weight gain, decreased serum immunoglobulin G concentrations, and rarely, posterior subcapsular cataracts and adrenal suppression.  Inhaled steroids are used in persistent asthma to help halt lung remodeling by decreasing bronchial inflammation, reducing inflammatory mediators, and decreasing bronchial hyperresponsiveness.
13.  A newborn female has a cardiac murmur.  Before the cardiologist arrives to evaluate her, she has a seizure.  Results of laboratory testing include a serum calcium level of 5.0 mg/dL.  Subsequently, echocardiography reveals an aortic arch anomaly.
Of the following, the MOST appropriate test to obtain now is:

A.  Brainstem auditory evoked responses

B.  Electorencephalography

C.  Fluorescent in situ hybridization analysis of chromosome 22

D.  Peripheral blood chromosome analysis

E.  Thyroid function testing

Preferred response: C

PREP-answer key not available:

DiGeorge syndrome is caused by embryonic dysmorphogenesis of the 3rd and 4th branchial pouches this results in absence or hypoplasia of the thymus gland and parathyroid glands; the aortic arch and heart are also affected structurally.  Patients present with neonatal hypocalcemia secondary toa lack of parathyroid glands, congenital heart disease (usually an aortic arch anomaly such as interrupted aortic arch, truncus arteriosis, or right-sided aortic arch), and early infection, especially mucocutaneous candidiasis.
The clinical severity varies depending on the amount of thymic tissue present.  Although the deficiency involves almost entirely T lymphocytes, mild B-cell functional impairment with inefficient antibody production may be present.  There is a variable risk of infection, with increased infections with fungi and Pneumocystis carinii pneumonia (PCP).  Diagnosis is made by absolute lymphocyte count, mitogen stimulation response, and delayed hypersensitivity skin testing.

In many patients, the disorder has been traced to a deletion in chromosome-22.  Patients with severe DiGeorge anomalies should undergo some form of immune reconstitution, such as bone marrow transplantation or possibly fetal thymus transplantation.  Most patients have a partial variant that often requires careful observation but usually no specific therapy.  PCP prophylaxis is also indicated.
14. You are evaluating a 14-year-old girl for seasonal allergic rhinitis. Despite a regimen of multiple allergy medications, she continues to have significant sneezing, rhinorrhea, and nasal congestion. You decide to evaluate for possible allergic triggers and discuss the advantages and disadvantages of allergy skin testing and blood testing.

Of the following, a TRUE statement regarding allergy skin and blood testing is that

A. infants younger than 1 year of age cannot undergo skin testing

B. patients may experience anaphylaxis during aeroallergen or food skin testing

C. patients need to fast prior to blood allergy testing

D. patients need to stop their antihistamines prior to blood allergy testing

E. the negative predictive value of aeroallergen skin testing is poor

Preferred Response: B

Two primary diagnostic tools are used to determine the role of indoor and outdoor aeroallergens as triggers for allergic rhinitis or allergic asthma: skin testing and blood testing. Aeroallergen skin testing involves the application of specific allergens (eg, oak, Bermuda grass, cat, ragweed) on the skin, typically using a prick or puncture method. Although sometimes uncomfortable for infants and toddlers, allergy skin testing is tolerated extremely well by most children and adolescents and can be performed at any age. 
The advantages of skin testing are that a broad array of allergens can be tested, testing materials are inexpensive, and results are immediately evident to the patient. One disadvantage is that patients must stop their antihistamine medication(s) 1 week prior to skin testing. 
Also, although most patients tolerate the local pruritus experienced at "positive" skin test sites, those who are very sensitive (eg, severe food anaphylaxis) may experience a systemic reaction with even a simple skin test. For patients who have a history of severe anaphylaxis to a specific allergen, allergists may choose to perform serum immunoglobulin (Ig) E testing instead of skin testing because blood testing does not have a risk for anaphylaxis.

In the past, serum IgE testing employed primarily the radioallergosorbent test (RAST) method. Because of the significant variability in results between laboratories, RAST has been replaced in most institutions with the more sensitive and reproducible CAP-system fluorescein enzyme immunoassay. This system uses a cellulose matrix system. The advantage of serum IgE testing is that it is not affected by medications (ie, patients do not need to stop an antihistamine). Patients do not need to fast prior to either allergy skin or blood testing.

While ongoing studies are comparing the sensitivity and specificity of skin testing compared with the CAP system fluorescein enzyme immunoassay, skin testing is regarded as more sensitive and specific. Finally, although skin testing is considered "inexpensive," most general pediatricians find the cost of an allergy consultation with skin testing to be more expensive than a routine battery of serum IgE tests for aeroallergens or food. The availability and clinical application of serum IgE testing continues to expand, but clinicians who do not seek allergy consultation should be comfortable with interpretation and application of test results for a specific clinical scenario (eg, a wheat IgE of 10 kU/L in a patient who has atopic dermatitis has little to no clinical significance).
15. A 5-year-old girl who has mild persistent asthma presents to the emergency department with a 4- day history of cough and shortness of breath that started after a viral upper respiratory tract infection. She has used her beta-2-agonist metered dose inhaler (MDI) and inhaled corticosteroids twice each day without significant improvement. On physical examination, she coughs frequently but is sitting comfortably. Her vital signs include a temperature of 36.9°C, respiratory rate of 28 breaths/min, heart rate of 120 beats/min, and a pulse oximetry reading of 95% on room air. She has scattered expiratory wheezing on auscultation but no crackles, retractions, or stridor. A chest radiograph shows some mild hyperinflation but also opacification of the right middle lobe.

Of the following, the MOST appropriate treatment for this girl is to

A. admit her to the hospital for intravenous corticosteroids

B. continue her current medication

C. double her inhaled steroid dose

D. start a 3- to 5-day course of oral corticosteroids

E. start a 7- to 10-day course of antibiotics

Preferred Response: D

The girl described in the vignette is suffering an exacerbation of her asthma. Signs and symptoms of asthma exacerbations include cough, wheezing, shortness of breath, hypoxia, tachypnea, and atelectasis. Treatment depends on the age of the patient, current medication use, and severity of the episode. 
Mild exacerbations may be treated at home with the assistance of a physician-directed action plan. Initial therapy involves the use of a rapid-acting beta2 agonist.  For mild exacerbations treated at home, high doses of inhaled corticosteroids may avert the progression of symptoms. 
For moderate-to-severe exacerbations, as experienced by this patient, oral or intravenous corticosteroids are required. A 3- to 5-day course of oral steroids is adequate for most children, providing a similar outcome compared with intravenous steroids. 

The need for hospital admission typically is based on the response to therapy in the clinic or emergency department. Hospital admission would be considered if a patient presents with cyanosis, apnea, history of previous intensive care unit admission or respiratory failure, peak expiratory flow less than 60% of predicted after beta-2-agonist therapy, increased Pco2 on blood gas analysis, or requirement for persistent nebulization therapy or supplemental oxygen.

A common practice for many clinicians is to increase the dose of inhaled corticosteroids during an asthma exacerbation but not start oral steroids. One study supported quadrupling the dose during an asthma exacerbation, but other studies, as well as current asthma guidelines, recommend oral steroids as the mainstay therapy for an exacerbation that does not respond to beta2 agonists.

National Asthma Education and Prevention Program guidelines address the issue of antibiotics for asthma exacerbations. Clear manifestations of a bacterial infection should be present before beginning antibiotic therapy during an asthma exacerbation. Because viral infections are the most common trigger in younger children, as described in the vignette, antibiotics are not indicated.

Chest radiography for the girl in the vignette documents right middle lobe atelectasis, characterized by a wedge-shaped density that extends anteriorly and inferiorly from the hilum of the lung. This finding often is diagnosed inappropriately as pneumonia and treated with antibiotics. Atelectasis due to mucus plugging is not an uncommon finding in children who have asthma exacerbations. Right middle lobe atelectasis and other scattered areas of atelectasis usually respond to standard asthma therapy (eg, oral corticosteroids, inhaled asthma medications) and do not require bronchoscopy or chest physiotherapy.
16.  An 18-year-old girl is admitted to the hospital for intravenous therapy for a complicated urinary tract infection that failed to respond to outpatient therapy with a sulfa-based antibiotic. Her urine culture shows more than 100,000 colony-forming units/mL of Pseudomonas aeruginosa that is sensitive to aztreonam and imipenem. As you take her medical history, she mentions she is "highly allergic" to penicillin.

Of the following, a TRUE statement regarding penicillin drug reactions is that

A. a nonpruritic maculopapular rash that occurs in patients who receive amoxicillin during mononucleosis is a contraindication for future penicillin therapy

B. aztreonam can be administered safely to patients who have a history of immunoglobulin E (IgE)-mediated penicillin allergy

C. desensitization can be used to administer penicillin safely to patients who have experienced Stevens-Johnson reactions to penicillin

D. skin testing to major and minor determinants of penicillin can exclude IgE-mediated and non-IgE-mediated reactions

E. a patient who can only recall a childhood history of penicillin allergy but does not remember the details is very likely to react to future penicillin courses

Preferred Response: B

Penicillin is the most common cause of drug-induced anaphylaxis. Because the likelihood of an immunoglobulin (Ig) E-mediated penicillin allergy is less than 20% based on history alone, patients often are referred to an allergist-immunologist for evaluation and skin testing. The negative predictive value of penicillin skin testing for IgE-mediated reactions is 97% to 99%. However, standardized skin testing materials such as benzylpenicilloyl polylysine or minor determinants either no longer are available or are not approved by the United States Food and Drug Administration, respectively. In addition, non-IgE-mediated penicillin reactions, such as Stevens-Johnson syndrome, result in negative IgE skin tests, even though drug administration causes adverse effects.

Because appropriate penicillin skin testing material is not available in most allergy clinics, administration of a non-beta-lactam antibiotic is advised for the patient who has a history of suspected IgE-mediated penicillin allergy. If a penicillin, cephalosporin, or carbapenem drug is required, consultation with an allergist-immunologist should be considered. A detailed discussion regarding avoidance, graded challenge, or drug desensitization usually ensues from the consultation. Carbapenems have a high cross-reactivity with penicillin and should be avoided, but monobactams such as aztreonam do not cross-react and may be administered safely.
Desensitization is a process that allows the gradual administration of a drug to a patient who has an IgE-mediated drug allergy. Thus, desensitization cannot be successful for a patient who experienced a non-IgE-mediated reaction such as Stevens-Johnson syndrome. Also, once the desensitization is complete and the patient finishes the appropriate antibiotic therapy, he or she still is considered "allergic" to that drug and must undergo repeat desensitizations to receive subsequent courses of that antibiotic.

One common non-IgE-mediated reaction to penicillin occurs when an antibiotic such as amoxicillin is administered to a patient who has an Epstein-Barr virus infection (eg, infectious mononucleosis). Typical symptoms include a nonpruritic, maculopapular rash that occurs a few days into therapy. Clinically, it may be difficult to distinguish this reaction from a true drug allergy, but this rash is not due to an allergic reaction, and future drug use need not be restricted.

17.  A 10-year-old boy presents to the clinic complaining of tongue and mouth itching within a few minutes after eating apples. His mother states that he has not experienced these symptoms with other foods, but they occur every time he eats a fresh apple. He denies systemic symptoms, and the oral symptoms resolve within a few minutes. Other than allergic rhinitis in the spring months, he is healthy.

Of the following, you are MOST likely to advise his mother that

A. allergy skin testing to fresh apples probably will have negative results

B. cooking the apple will not alter its allergenicity

C. her son should avoid eating all fruits

D. her son should avoid milk products

E. her son’s symptoms are related to his allergic rhinitis

Preferred Response: E

The boy described in the vignette is exhibiting a common form of food allergy called food pollen syndrome or oral allergy syndrome (OAS). OAS is seen in 30% to 40% of children who have allergic rhinitis. Certain foods contain proteins that are similar to airborne allergens, and patients who are allergic to an aeroallergen are at risk of developing reactions to the cross-reacting food protein.

In most cases, symptoms are isolated to the oropharynx, where food comes in contact with a mucosal surface, and include lip, tongue, and oral mucosal pruritus; tingling; and occasionally angioedema. Interestingly, because these food proteins are heat-labile, cooking the food (eg, apple pie) negates its antigenic properties. Although symptoms typically are mild, there are reports of severe reactions. In one recent review involving 1,361 patients who had OAS, 8.7% experienced systemic symptoms outside the gastrointestinal tract, 3% experienced symptoms other than oral symptoms, and 1.7% experienced anaphylactic shock.

Because OAS is relatively specific to particular cross-reacting food(s), patients do not need to avoid other fruits or vegetables to which they have not experienced reactions. Avoidance of unrelated foods (eg, milk, eggs) is not recommended unless the history suggests a previous reaction. The decision to avoid causative foods can be based on the severity of reaction.
Referral to an allergist typically is reserved for situations when skin testing is desired or if the child has experienced systemic symptoms. Skin testing is performed using a commercial extract or the fresh fruit or vegetable. When using fresh food, the sensitivity of skin testing with a history of reproducible reactions is close to 90%, while the negative predictive value is more than 90%. The skin prick device is pressed into the food and then pressed in the skin (so-called "prick-prick" skin test).

Other immunoglobulin (Ig) E food reactions include atopic dermatitis, eosinophilic esophagitis, and specific food allergy. In the United States, 85% of specific food allergies are due to egg, milk, wheat, soy, peanuts, tree nuts, fish, and shellfish. Most children who have IgE food allergies react to only one or two causative foods, although children who have tree nut allergy, atopic dermatitis, and eosinophilic esophagitis often have IgE-mediated reactions to multiple foods.
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