
A 6-month-old boy is brought to the clinic for a routine well-child check. The patient was exclusively 

breastfed for the first 4 months of life. Over the past 2 months, his family has gradually introduced 

complementary foods, including cereals and several infant fruit and vegetable products, into his diet. The 

family is concerned about introducing highly allergenic foods such as peanuts, shellfish, and eggs because 

the patient's cousin was hospitalized after developing a severe allergic reaction to eggs. The patient is 

developing normally and growing at the 50th percentile for weight. His medications include a vitamin D 

supplement and petroleum jelly for dry skin. Heart, lung, and abdominal examinations are normal. There 

are small, dry, scaly patches of skin over the extensor surfaces of the extremities. Which of the following is 

the best approach to the introduction of highly allergenic foods in this patient? 

✓O A. Begin small amounts of highly allergenic foods at home (48%) 

O B. Delay introduction of eggs and other high-risk foods until 2 years of age (13%) 

O C.Perform a trial of egg and/or peanut in the office (30%) 

O D.Recommend avoiding eggs, peanuts, and other highly allergenic foods (5%) 

O E. Resume exclusive breastfeeding until 1 year of age (2%) 

Omitted 
Correct answer 

A 

Explanation 

I 1,1 48% 
L!!!!. Answered correctly 

(i'\ 16 secs 
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Introduction of highly allergenic foods* 

Low risk High risk 

• No lgE-mediated food 
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foods (eg, cereal, 
features • Severe, refractory 

fruits, vegetables) 
eczema 

• + Mild eczema, family 

history of atopy 

• Early introduction of • Referral for allergy 

Management 
foods at age >4-6 testing 

months • Consider in-office 

• Initial taste at home feeding 

*Cow's milk, egg, soy, wheat, peanuts, tree nuts & seafood. 

Early introduction of highly allergenic foods after age 4-6 months may prevent food allergies. The most 

common highly allergenic foods in the United States are cow's milk, eggs, soy, wheat, peanuts, tree nuts, 

and seafood. Food allergies are more common in patients who have atopic disease (eg, eczema) or a 

family history of atopy. These patients can be categorized as low versus high risk for developing food 

allergies. 

Low-risk infants are generally healthy and may have mild eczema that responds to or does not require 

topical corticosteroids, as in this child. A patient who has a family member with food allergies but no 

personal history of an allergic reaction to food is also considered low risk. If the child can tolerate typical 

first foods (eg, cereals, fruits, vegetables), early introduction of highly allergenic foods is safe and 

recommended. Small amounts of the food (eg, peanut butter) should be offered at home, where the 

infant can be observed closely for an adverse event. An antihistamine should be available and 

administered if an allergic reaction (eg, rash, swelling, wheezing) occurs. 

In contrast, high-risk infants have severe, refractory eczema and/or a known/suspected lgE-mediated 

food allergy. Allergy testing (eg, lgE levels, skin testing) is recommended prior to the introduction of highly 

allergenic foods in high-risk infants. Depending on the results, a food challenge may be performed in the 

office (ie, mild to moderate skin reaction) or complete avoidance may be advised (ie, large wheal on skin 

test) until testing is repeated the following year (Choices C and D). 

(Choice B) Delayed introduction of highly allergenic foods is not recommended due to the increased risk 

of food allergies. 

(Choice E) Exclusive breastfeeding is encouraged for the first 6 months of life. However, complementary 

foods are required to satisfy the infant's nutritional requirements after age 6 months. 

Educational objective: 

An infant without severe, refractory eczema or an lgE-mediated food allergy is considered low risk for 

developing food allergies, and early introduction of highly allergenic foods after age 4-6 months is 

recommended. 

References 
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A 12-year-old girl is brought to the emergency department due to rash and difficulty breathing. Symptoms 

started acutely after she was stung by a bee while playing soccer. Her coach says that the patient 

developed full-body hives, difficulty breathing, and vomiting before the ambulance arrived. She has a 

history of moderate persistent asthma. Medications include inhaled fluticasone twice daily and inhaled 

albuterol PRN. On arrival, temperature is 37.2 C (99 F), blood pressure is 110/70 mm Hg, pulse is 114/min, 

and respirations are 28/min. Pulse oximetry is 91 % on room air. Examination shows a thin girl in moderate 

respiratory distress with hives on the trunk and extremities. Diffuse wheezing is heard on auscultation, and 

the patient has mild tenderness to abdominal palpation. Intramuscular epinephrine is administered, with 

resolution of symptoms and normalization of vital signs. However, an hour later, she has worsening hives, 

mild wheezing, and an additional episode of emesis. Repeat respiratory rate is 18/min and pulse oximetry 

is 97%. Which of the following is the most appropriate next step in management of this patient? 

O A. Emergency intubation (6%) 

O B. Inhaled albuterol (3%) 

✓O C. Intramuscular epinephrine (61 %) 

O D. Intravenous dopamine (0%) 

O E. Intravenous methylprednisolone (23%) 

O F. Venom immunotherapy (3%) 

Omitted 
Correct answer 

C 

I 1,1 61 % 
L!!!!. Answered correctly 

Explanation 
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Management of anaphylaxis 

• Epinephrine (most important): 

• 

o IM preferred, may be repeated (eg, 3 doses) 

Immediate 
o IV in severe/refractory cases 

management 
• IV crystalloid & Trendelenburg positioning for 

hypotension 

• Albuterol for bronchospasm 

• Early intubation for upper airway obstruction 

• H1/H2 antihistamines 

• Glucocorticoids 
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Adjunct • Glucagon for patients on beta blockers (reversal) 

management • Hospital admission for severe initial presentation 

(eg, shock) or ongoing symptoms despite 

treatment 

IM = intramuscular; IV = intravenous. 

This patient with recurrence of anaphylactic symptoms (eg, hives, wheezing, emesis) after initial 

resolution is having a biphasic anaphylactic reaction and should be treated with an additional dose of 

intramuscular (IM) epinephrine. 

Anaphylaxis is an acute, life-threatening, lgE-mediated, type I hypersensitivity reaction characterized by 

allergic symptoms affecting >2 organ systems or sudden hypotension after allergen exposure (eg, bee 

sting). It often resolves quickly and completely after epinephrine administration (ie, uniphasic\ 

anaphylaxis). However, symptoms may recur or persist despite treatment, according to the following 

patterns: 

• Biphasic anaphylaxis, as seen in this patient, is characterized by an initial anaphylactic reaction 

followed by an asymptomatic period (typically 1-30 hr) and then a recurrence of symptoms. 

• Protracted anaphylaxis (less common) is characterized by anaphylactic symptoms that last hours or 

days despite treatment. 

Patients with biphasic or protracted anaphylaxis (or those unresponsive to the initial dose) should receive 

additional IM epinephrine. If symptoms persist after 3 IM doses, intravenous epinephrine infusion may 

be required. 

Adjunct therapies may target specific symptoms of anaphylaxis (eg, inhaled albuterol for bronchospasm, 

antihistamines for hives). However, only epinephrine, which has both beta-2 agonist (eg, bronchodilation, ! 
release of inflammatory mediators) and alpha-1 agonist (eg, vasoconstriction, ! upper airway edema) 

effects, can treat all components of anaphylaxis. Therefore, it takes priority over adjuncts (Choice B). 

(Choice A) Patients with anaphylaxis and prominent upper airway edema (eg, oropharyngeal swelling, 

stridor, voice alteration) may require endotracheal intubation. However, this patient's recurrent respiratory 

symptoms (eg, wheezing) are from lower airway bronchospasm and are mild; intubation is not indicated. 

(Choice D) Additional vasopressors (eg, dopamine) may be required for refractory hypotension despite 

maximal therapy with epinephrine (eg, intravenous epinephrine infusion). However, this patient is not 

hypotensive and has not received maximal epinephrine. 

(Choice E) Glucocorticoids (eg, methylprednisolone) are frequently administered as an adjunct treatment 

for anaphylaxis due to their anti-inflammatory effect; however, their onset is delayed by several hours, and 

unlike epinephrine, they do not provide immediate treatment for recurrent symptoms. 

(Choice F) Venom immunotherapy is a highly effective desensitization therapy for patients with 

anaphylaxis to bee (or other Hymenoptera) stings; however, it takes months to years to be effective and is 

not an appropriate treatment for acute anaphylaxis. 

Educational objective: 

Biphasic (symptoms resolve then reoccur) or protracted (persistent symptoms despite treatment) 

anaphylaxis may require additional doses of intramuscular (IM) epinephrine or intravenous epinephrine 

infusion if multiple (ie, 3) IM doses fail to relieve symptoms. 
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A 12-year-old girl is brought to the office due to a 2-hour history of upper and lower extremity swelling. 

There is no redness, itching, or pain. She has had similar symptoms along with abdominal pain following 

minor injuries and injections in the past. These episodes usually last for 2 to 4 days and resolve 

spontaneously. The patient has no history of severe or frequent infections. Her father has had similar 

episodes but was never evaluated. Temperature is 37 C (98.6 F), blood pressure is 110/78 mm Hg, pulse 

is 88/min, and respirations are 16/min. Oxygen saturation is 98% on room air. Examination shows 

nonpitting edema extending from hands to elbows and from feet to knees in an asymmetrical fashion. 

Cardiopulmonary examination is normal. Which of the following is the most appropriate next step in 

evaluation? 

O A. Measurement of serum antinuclear antibodies (8%) 

✓O B. Measurement of serum C4 concentration (63%) 

O C.Measurement of serum lgA concentration (12%) 

O D.Measurement of serum lgE concentration (11 %) 

O E. Patch testing for environmental allergies (3%) 

Omitted 
Correct answer 

B 

Explanation 

I 1,1 63% 
L!!!!. Answered correctly 
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Hereditary angioedema 

• Autosomal dominant or de nova mutation 

• C1 inhibitor deficiency/dysfunction 
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Pathophysiology 
• Excessive bradykinin--+ fluid extravasation into skin & mucosal tissues (eg, 

bowel wall, upper airway) 

• Cutaneous swelling (eg, face, extremities, genitalia) 

o No urticaria or pruritus 

Clinical features o No identifiable trigger (eg, ACE inhibitor, NSAID} 

• Colicky abdominal pain, vomiting, diarrhea 

• Laryngospasm, airway obstruction 

Diagnosis 
• ! C4 level 

• ! C1 inhibitor protein or function 

• C1 inhibitor concentrate 
Acute 

management 
• Bradykinin antagonist (eg, icatibant) 

• Kallikrein inhibitor ( eg, ecallantide) 

This patient's episodic swelling is most likely caused by excessive bradykinin due to hereditary 

angioedema. This condition is typically caused by an autosomal dominant mutation leading to deficiency 

or dysfunction of C1 inhibitor (previously referred to as C1 esterase inhibitor), which normally 

downregulates bradykinin production. 

Hereditary angioedema should be suspected in a patient with a family history of angioedema and 

recurrent episodes of nonpitting edema in the absence of pruritus or urticaria. The face, limbs, or 

genitalia are most commonly affected, and distribution is typically asymmetric. Mucosal involvement can 

lead to episodic, colicky abdominal pain from bowel wall edema and life-threatening airway obstruction 

from laryngeal edema. These organ systems can be affected in isolation or associated with cutaneous 

swelling. Attacks are often precipitated by stress or minor trauma (eg, injections), as seen in this child. 

Diagnosis of hereditary angioedema is supported by complement testing showing low C4 levels, which are 

caused by exaggerated cleavage of C4 by uninhibited C1 complex. Low levels of C1 inhibitor protein or C1 

inhibitor function confirm the diagnosis. 

(Choice A) Antinuclear antibodies evaluate for autoimmune disorders such as systemic lupus 

erythematosus and juvenile idiopathic arthritis. Joint swelling can occur but not cutaneous edema. 

(Choices C, D, and E) Serum lgE and skin patch testing may be performed to identify the trigger for an 

allergic reaction, which can cause angioedema mediated by histamine release from mast cells. Similarly, 

selective lgA deficiency increases risk of anaphylaxis (although only with blood product exposure), which 

can present with angioedema. In either case, other histamine-mediated manifestations would be expected 

(eg, pruritus, urticaria, bronchospasm, hypotension). Absence of these features is suggestive of 

bradykinin-mediated angioedema, making lgE, lgA, and patch testing unnecessary. 

Educational objective: 

Hereditary angioedema (C1 inhibitor deficiency) should be suspected in a patient with recurrent episodes of 

edema (eg, face, limbs, bowel, larynx), particularly with a positive family history. Low C4 on complement 

testing is consistent with the diagnosis. 
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A 12-year-old boy is brought to the emergency department due to worsening facial swelling. Thirty minutes 

ago, the patient began experiencing a burning sensation and swelling of the eyes. He also has had a 

scratchy sensation and tightness in the throat as well as crampy abdominal pain. The patient was seen at 

an urgent care clinic earlier today due to persistent sore throat for the past several days. He was 

diagnosed with acute pharyngitis and prescribed amoxicillin. The patient has no other medical conditions 

and no known drug allergies. Temperature is 37.2 C (99 F), blood pressure is 116/68 mm Hg, and pulse is 

92/min. Physical examination shows bilateral periorbital swelling and mild conjunctiva! erythema. There 

are scattered, raised wheals on his trunk. Which of the following is most likely involved in the pathogenesis 

of this patient's current condition? 

O A. Epstein-Barr virus infection (10%) 

O B. Immune complex formation (5%) 

O C. Impaired bradykinin degradation (6%) 

✓O D.Mast cell activation (77%) 

O E. Systemic vasculitis (0%) 

Omitted 
Correct answer 

I 1,1 ??% 
L!!!!. Answered correctly 

D 

Explanation 
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Anaphylaxis is likely if there is rapid symptom onset & any 1 of the following criteria: 

1 
Skin/mucosa involvement (eg, hives, lip/tongue swelling) & either hypotension or 

respiratory distress 

Involvement of >2 organ systems after exposure to a likely allergen 

• Skin/mucosa (eg, hives, lip/tongue swelling) 

2 • Respiratory (eg, wheezing, stridor, dyspnea) 

• Cardiovascular (eg, hypotension, tachycardia, syncope) 

• Gastrointestinal (eg, abdominal pain, vomiting, diarrhea) 

3 Hypotension after exposure to a known allergen 

This patient with sudden-onset periorbital swelling, truncal wheals, throat tightness, and crampy abdominal 

pain has anaphylaxis, which may be diagnosed when acute allergic symptoms are present in i::2 organ 

systems (eg, skin/mucosa, gastrointestinal) after likely allergen exposure. In this patient, the probable 

allergen is amoxicillin. Prior administration likely initiated production of amoxicillin-specific lgE without 

causing an allergic response (eg, no known drug allergies). Subsequent reexposure (today) then caused 

mast cell activation and degranulation with release of chemical mediators (eg, histamines, prostaglandins, 

leukotrienes ). 

This widespread release of chemical mediators results in the multisystem, broad-ranging symptoms of 

anaphylaxis. Increased gastrointestinal smooth muscle contraction can cause crampy abdominal pain (as 

in this patient), vomiting, or diarrhea. Localized vasodilation and increased capillary permeability can 

cause skin or mucosal manifestations, including wheals, periorbital edema, and conjunctiva! erythema. 

Often, there may be cardiovascular (eg, hypotension, tachycardia) or respiratory (eg, wheezing, stridor) 

involvement. Management begins with prompt administration of intramuscular epinephrine. 

(Choice A) Acute Epstein-Barr virus infection (ie, infectious mononucleosis) can cause pharyngitis, 

abdominal pain (due to splenomegaly), and a rash (if antibiotics such as amoxicillin are prescribed). 

However, abdominal pain is typically in the left upper quadrant and vague (rather than crampy), and the 

rash is typically maculopapular (not the wheals seen in this patient). In addition, fever, malaise, and 

cervical lymph node enlargement are commonly present. 

(Choice B) Group A streptococcal pharyngitis can be complicated by acute poststreptococcal 

glomerulonephritis (APSGN) due to immune complex formation. When severe (eg, nephritic syndrome), 

APSGN can cause edema from fluid retention; however, unlike in this patient, hypertension is usually 

present, and symptoms typically appear over days. 

(Choice C) Impaired bradykinin degradation can cause increased vascular permeability, leading to facial 

or visceral angioedema (eg, periorbital swelling, abdominal pain). However, this typically occurs with 

exposure to ACE inhibitors rather than antibiotics. In addition, bradykinin-mediated angioedema, unlike 

mast cell-mediated angioedema, does not cause rash (eg, wheals). 

(Choice E) Children with systemic vasculitis may have rash (eg, lgA vasculitis) or conjunctiva! injection 

(eg, Kawasaki disease); however, fever and additional inflammatory symptoms (eg, lymphadenopathy, joint 

pain) are commonly present. In addition, symptoms typically develop over days (not minutes). 

Educational objective: 

Anaphylaxis is caused by lgE-mediated mast cell degranulation in response to an allergen. It can be 

diagnosed when acute allergic symptoms are present in >2 organ systems (eg, skin/mucosa, 

gastrointestinal) after exposure to a likely allergen. 
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A 26-year-old woman comes to the office due to an intensely pruritic rash on her back that has been 

present for the past 24 hours. The rash developed shortly after the patient awoke from a nap and has been 

spreading. Other than the rash, she has no symptoms. The patient reports no changes in cosmetic 

products or detergents. She has not been ill recently and has never had a similar rash. The patient has no 

known chronic medical conditions and takes no medications or supplements. She is not sexually active, 

and her last menstrual period was 2 weeks ago. Vital signs are normal. Appearance of the skin on 

examination is shown in the exhibit. Oropharyngeal and cardiopulmonary examinations reveal no 

abnormalities. Heart and lung sounds are normal. Which of the following is the most appropriate next step 

in management? 

O A. Administer epinephrine (4%) 

O B.Obtain serum lgE level (4%) 

O C.Obtain skin biopsy (1 %) 

O D.Prescribe a high-potency topical corticosteroid (17%) 

✓O E. Prescribe an H,-receptor antagonist (71 %) 

Omitted 
Correct answer 

E 

Explanation 

I 1,1 71% 
L!!!!. Answered correctly 
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Acute urticaria 

• Medications, insect stings 

Etiologies • Infections, rheumatologic diseases 

• Many cases are idiopathic 
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• Mast cells release histamine - dermal 
Pathophysiology 

edema 

• Pruritic, erythematous plaques (ie, 

wheals) 

Clinical features • Each wheal lasts <24 hr, urticaria duration 

<6 weeks 

• Diffuse or localized 

• No workup for 1st episode 

• Allergy testing if specific trigger (eg, food) 

Evaluation is suspected 

• Laboratory testing/biopsy if systemic 

symptoms are present 

• 2nd-generation H1 antihistamines 

Treatment & • Add H2 antihistamines or systemic 

prognosis corticosteroids if severe 

• Two-thirds of cases self-resolve 

This patient has acute urticaria, intensely pruritic, well-circumscribed erythematous plaques (ie, wheals) 

caused by mast cell activation in the superficial dermis. Acute urticaria usually represents an lgE

mediated allergic reaction (eg, medication, insect bite, food); additional etiologies include infection (eg, 

bacterial, viral) and systemic illness (eg, rheumatologic disorder, mastocytosis). However, many cases are 

idiopathic. 

Initial management includes a second-generation H, blocker (eg, cetirizine). A single episode, such as 

this patient's presentation, typically requires no additional evaluation. Laboratory evaluation and biopsy 

are recommended when urticaria is unresponsive to therapy, exhibits atypical features (eg, purpura), or is 

accompanied by systemic symptoms (eg, arthritis, weight loss) (Choice C). 

(Choice A) Intramuscular epinephrine is indicated for treatment of anaphylaxis, a severe, multisystem 

hypersensitivity reaction. Although patients with anaphylaxis may have urticaria, they typically have 

abnormal vital signs (eg, hypotension) and extradermal (eg, respiratory, gastrointestinal) manifestations. 

Treatment for isolated urticaria does not require epinephrine. 

(Choice B) Serum lgE level is typically elevated in atopic dermatitis, which presents acutely with 

erythematous papules and vesicles, not wheals. Although acute urticaria is lgE mediated, the serum lgE 

level is not typically elevated. 

(Choice D) High-potency topical corticosteroids are used to treat plaque psoriasis, which presents with 

pruritic, erythematous plaques with silvery scales, which are absent in this patient. Lesions typically 

develop over time on the extensor extremities rather than abruptly throughout the back. 

Educational objective: 

Initial management of acute urticaria includes a second-generation H, blocker (eg, cetirizine). No additional 

evaluation is needed for a single episode of urticaria, although laboratory evaluation and biopsy are 

recommended for episodes that are unresponsive to therapy, that exhibit atypical features, or that are 

accompanied by systemic symptoms. 
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A 16-year-old girl is brought to the office due to a day of joint pain and pruritic rash. Two days ago, the 

patient completed a 10-day course of amoxicillin-clavulanate for an episode of otitis media. Temperature is 

38.2 C (100.8 F). On examination, the patient has a blanchable, erythematous, urticaria! rash on the hands 

and feet. There are no target lesions, and the lips and oral mucosae are not involved. Generalized 

lymphadenopathy is present. Multiple joints are tender but not swollen. Ear examination shows no 

residual disease. Laboratory studies show a normal complete blood count, comprehensive metabolic 

panel, and urinalysis. What is the most likely outcome of this patient's current condition? 

O A. Chronic glomerulonephritis (3%) 

O B. Chronic, progressive arthritis (2%) 

✓O C.Complete resolution without sequelae (79%) 

O D. Increased risk of malignancy (2%) 

O E. Spontaneous recurrence of similar episodes (12%) 

Omitted 
Correct answer 

I 1,1 79% 
L!!!!. Answered correctly 
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C 

Explanation 

Serum sickness & serum sickness-like reaction 

ss SSLR 

Common Foreign proteins in antivenom, Medications, particularly cefaclor, 

triggers antitoxin, or monoclonal antibody penicillin & TMP-SMX 

Immune 
High titer Mild or none 

complexes 

Complement 
Extensive Minimal or none 

activation 

Onset 5-14 days after exposure 5-14 days after exposure 

Fever High Low-grade 

Arthralgia Yes Yes 

Urticaria Yes Yes 

Resolution Spontaneous 
Spontaneous (discontinue drug if still 

receiving) 

SS = serum sickness; SSLR = serum sickness-like reaction; TMP-SMX = trimethoprim-sulfamethoxazole. 

This patient's fever, arthralgia, urticaria! rash, and diffuse lymphadenopathy in the setting of recent beta

lactam therapy suggests serum sickness-like reaction (SSLR). Although SSLR and serum sickness 

(SS) share similar clinical presentations, the underlying triggers and mechanisms differ. SS is triggered by 

foreign proteins in antitoxins, antivenoms, or monoclonal antibodies; it is marked by the generation of high 

titer immune complexes, immune complex deposition in tissue, and significant complement activation. In 

contrast, SSLR is typically triggered by beta-lactam (eg, amoxicillin) or sulfa antibiotics; it is thought to be 

due to genetic deficiencies in eliminating the metabolic by-products of these medications, which leads to 

hapten-mediated cytotoxic T-cell injury or direct cytotoxicity. 

SSLR is most common in children and usually presents 5-14 days after medication initiation. Most 

patients have a mildly pruritic urticaria! rash that persists >24 hours. Significant multiarticular joint 

pain is usually present. Examination usually reveals pain with joint movement, but signs of arthritis (eg, 

joint warmth, swelling, erythema) are usually absent. Low grade fever and generalized lymphadenopathy 

often occur. 

Symptoms of SS and SSLR resolve completely over several days as the medication is eliminated by the 

mononuclear phagocyte system (SS) or by metabolic pathways (SSLR). However, the inciting medication 

should be discontinued in those still taking it. Although future exposure may not cause recurrent 

symptoms, the drug should be avoided when possible. 

(Choice A) Nephritogenic strains of group A Streptococcus can cause glomerulonephritis due to immune 

complex formation. Although arthralgia is common, patients will have abnormal urinalysis (eg, hematuria, 

casts). In addition, urticaria would be atypical. 

(Choice B) Late Lyme disease can cause chronic, progressive arthritis. Although Lyme disease is 

associated with rash, arthralgia, and fever shortly after transmission, the rash is a spreading, target

shaped, annular lesion (erythema migrans). Urticaria! rash and recent beta-lactam therapy make SSLR 

more likely. 

(Choice D) Epstein-Barr virus can increase risk for malignancy (eg, lymphoma), and treatment with 

amoxicillin during acute infection often causes rash. However, the rash is usually generalized, diffuse, and 

maculopapular; urticaria! rash and lack of pharyngitis would be atypical. 

(Choice E) Spontaneous SSLR does not occur; SSLR and SS require recent exposure to medication, 

vaccine, or foreign protein antigens. 

Educational objective: 

Serum sickness-like reaction is usually triggered by antibiotic therapy (eg, penicillin, sulfa drugs). It 

typically occurs in children 5-14 days after medication initiation and presents with low-grade fever, urticaria! 

rash, and arthralgia. Manifestations resolve completely as the medication is metabolized over days. 
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A 50-year-old man comes to the emergency department due to acute onset respiratory difficulty. He also 

has periorbital, circumoral and facial edema. He denies any itching or skin rash. Two weeks ago, he 

experienced chest pain, profuse sweating and anxiety, and was subsequently admitted to the cardiac 

intensive care unit. At that time, his ECG showed ST segment elevation and Q waves in the inferior leads. 

He was taken to the catheterization lab and had an angioplasty with stent done for 100% occlusion of the 

right coronary artery. He was discharged with the following medications: aspirin, clopidogrel, metoprolol, 

enalapril, simvastatin and isosorbide mononitrate. In the ED, his pulse is 102/min, blood pressure is 110/70 

mm Hg, respirations are 24/min and temperature is 36.8°C (98.4 °F). Which of the following is most likely 

responsible for his present symptoms? 

O A. Metoprolol (6%) 

O B. lsosorbide (10%) 

Q C.Clopidogrel (2%) 

O D.Aspirin (7%) 

✓O E. Enalapril (71 %) 

0 F. Simvastatin (2%) 

Omitted 
Correct answer 

E 

Explanation 

I 1,1 71% 
L!!!!. Answered correctly 
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ACE inhibitors are the most common cause of acquired angioedema. Patients present with edema in the 

face, mouth, lips, tongue, glottis and larynx. Laryngeal edema can cause airway obstruction and be life 

threatening. Angioedema occurs due to the pro-inflammatory action of bradykinin, which promotes edema, 

inflammation and the sensation of pain. Angiotensin converting enzyme (ACE) is also known as kininase; it 

functions to degrade bradykinin. When ACE is inhibited, levels of bradykinin increase, thereby leading to 

angioedema. 

ACE inhibitors are usually started on the first post-infarction day in non-hypotensive patients, and patients 

typically present with angioedema within days to weeks after starting therapy (as in this patient). However, 

it is important to note that angioedema from ACE inhibitors can occur at ANYTIME, not just within weeks of 

starting the medication. The first step in management of angioedema is to check for airway compromise 

and vasomotor instability, which require subcutaneous epinephrine administration if present. If airway 

obstruction fails to respond to epinephrine, an emergency tracheostomy is done. The ACE-inhibitor should 

be stopped immediately. 

(Choice A) The common adverse effects of beta-blockers (metoprolol) are bradycardia, AV block, 

bronchoconstriction (clinically significant in patients with asthma and COPD), and male sexual dysfunction. 

(Choice B) Nitrates can cause headaches, hypotension and development of tolerance to the drug with 

continuous use. 

(Choice C) Clopidogrel uncommonly causes adverse reactions, the most significant of which is thrombotic 

thrombocytopenic purpura. 

(Choice D) Aspirin and NSAIDs can cause allergic angioedema. It typically happens immediately after 

exposure and it is accompanied by itching and skin rash (urticaria). 

(Choice F) Statins are associated with hepatotoxicity and myopathy. 

Educational objective: 

ACE inhibitors are the most common cause of acquired angioedema. It is important to note that 

angioedema from ACE inhibitors can occur at ANYTIME, not just within weeks of starting the medication. 

Other adverse effects of ACE inhibitors are cough, hyperkalemia, and precipitation of acute renal failure in 

patients with bilateral renal artery stenosis. 
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An 18-year-old woman is brought to the emergency department with severe abdominal pain. Medical 

history includes asthma, eczema, and multiple episodes of pneumonia. Her temperature is 37.2 C (99 F), 

blood pressure is 90/60 mm Hg, and pulse is 128/min. Physical examination shows pallor and a tender, 

rigid abdomen. Laboratory studies reveal a hemoglobin concentration of 6.9 mg/dl and platelet count of 

378,000/mm 3 • Emergency laparotomy reveals a ruptured ectopic pregnancy. The patient receives a 

transfusion with blood type 0, Rh-negative, packed red blood cells. During the transfusion, she 

experiences generalized hives and a drop in blood pressure to 70/40 mm Hg. The transfusion is stopped 

and intramuscular epinephrine is administered. Which of the following is the most likely diagnosis? 

O A. Bacterial contamination from transfusion (0%) 

O B. Blood group incompatibility (9%) 

0 C.Cystic fibrosis (0%) 

O D.Hyper-lgM syndrome (5%) 

✓O E. Selective lgA deficiency (76%) 

O F. Wiskott-Aldrich syndrome (5%) 

O G.X-linked agammaglobulinemia (0%) 
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Correct answer 

E 

Explanation 
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Selective lgA deficiency 

Epidemiology • Most common primary immune deficiency 

• Usually asymptomatic 
• Recurrent sinopulmonary & gastrointestinal 

Clinical infections 
features • Associated with autoimmune disease (eg, celiac) 

& atopy (eg, asthma, eczema) 

• Anaphylaxis during transfusions 

Diagnosis • Low or absent lgA 
• Normal lgG, lgM levels, B cells 

• Supportive care 
Treatment • Medical alert bracelet for transfusion reactions 

(for severe deficiency) 
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This patient has a history of recurrent pneumonia, atopy (eg, asthma, eczema), and an anaphylactic 

reaction during blood transfusion. These findings are highly suggestive of selective lgA deficiency, the 

most common primary immunodeficiency. Serum lgA levels are low or undetectable due to failure of B 

cells to differentiate into lgA-secreting plasma cells; serum lgG and lgM levels are normal. Although most 

patients with lgA deficiency are asymptomatic, some have recurrent sinopulmonary (eg, sinusitis, 

pneumonia) and gastrointestinal infections (eg, Giardia) due to absence of secretory lgA as a mucosa! 

barrier. Concomitant atopic and autoimmune disorders (eg, systemic lupus erythematosus, celiac disease) 

are common. 

Patients with severe lgA deficiency can form lgE antibodies directed against lgA (anti-lgA antibodies). 

When transfused with blood products (eg, red blood cells, platelets, fresh frozen plasma) containing small 

amounts of lgA, these patients can develop potentially fatal anaphylaxis. Therefore, patients with severe 

lgA deficiency should wear medical alert bracelets and receive blood products that are washed of residual 

plasma or from an lgA-deficient donor. 

(Choice A) Bacterial contamination results from bacteria entering the blood component during processing. 

When these bacteria are introduced during the transfusion, they can cause septic shock (fever, chills, 

hypotension) but do not cause anaphylaxis. 

(Choice B) Blood group (eg, ABO, Rh, minor antigen) incompatibility, which is less common with donor 0-

negative blood, causes an acute hemolytic reaction. Common findings are fever, flank pain, and 

hemoglobinuria, but not anaphylaxis. 

(Choice C) Cystic fibrosis (CF) is characterized by abnormal sodium and chloride transport leading to 

pancreatic insufficiency and chronic, severe respiratory disease. Abnormal antibody production and 

transfusion reactions are not associated with CF. 

(Choices D and G) Patients with hyper-lgM syndrome (high lgM; low lgA, lgG) and X-linked (Bruton) 

agammaglobulinemia (low lgA, lgG, lgM) can also present with recurrent sinopulmonary infections in 

childhood. However, they do not develop anti-lgA antibodies and therefore do not experience anaphylaxis 

during transfusions. 

(Choice F) Wiskott-Aldrich syndrome classically presents in infancy with recurrent sinopulmonary 

infections, eczema, and thrombocytopenia. It is not associated with anaphylaxis during transfusions. In 

addition, this patient's platelet count is normal. 

Educational objective: 

Selective lgA deficiency is the most common primary immune deficiency, and can present with recurrent 

sinopulmonary and gastrointestinal infections as well as atopic and autoimmune disease. With severe 

deficiency, production of anti-lgA antibodies can lead to anaphylaxis during blood transfusion. 
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