Block 12: Heme-Onc/Rheum Board Review: Q & A

1.  A 6-month-old girl, who was born in Nigeria, presents for an urgent visit as soon as the family arrives in the United States because of fever and irritability. Physical examination reveals a fussy infant who has anorexia, a temperature of 100°F (37.8°C), and swelling of all of the fingers of the right hand. The remainder of the examination findings are negative.

Of the following, the MOST likely cause of this pattern of swelling in this child is

A. cellulitis

B. juvenile idiopathic arthritis

C. malaria

D. sickle cell disease

E. trauma

Preferred Response: D

Sickle cell disease (SCD) usually is diagnosed in the United States in early infancy because of mandated newborn screening. If screening is not performed, the diagnosis may be delayed until the development of symptoms from a vaso-occlusive crisis. In infants and toddlers, the first vaso-occlusive crisis may be heralded by painful and swollen hands or feet, also known as dactylitis or "hand and foot syndrome." The examination findings for the child described in the vignette suggest the diagnosis of dactylitis that is most likely due to SCD.

Dactylitis due to SCD usually presents with swelling and tenderness of the hands or feet that is self-limited and resolves in 5 to 31 days. Fever and leukocytosis also may be noted. Radiographs of the hands and feet taken 7 to 14 days after the swelling begins may reveal periosteal new bone formation or intramedullary densities. Such lesions resolve in 2 to 3 months. Diagnostic confusion with cellulitis or osteomyelitis (which rarely may occur in conjunction with dactylitis) is frequent, but dactylitis often involves most, if not all, of the digits equally and is not accompanied by overlying cellulitis of the skin.

Trauma generally does not involve all digits equally without contusion or laceration of the overlying skin. Arthritis, including juvenile idiopathic arthritis, usually affects only a few joints and is uncommon in this age group. Malaria causes fever and anemia but does not commonly cause dactylitis or other extremity findings.  Dactylitis may be seen in other conditions, including psoriasis, insect bites with angioedema, and other conditions that are more common in older children and adults.
2.  A 14-year-old girl presents with a 2-month history of joint pain that is responding poorly to over-the-counter anti-inflammatory medications. She reports some sores in her mouth and mild swelling around her eyes and ankles. On physical examination, her temperature is 37.0°C, heart rate is 76 beats/min, respiratory rate is 14 breaths/min, and blood pressure is 130/86 mm Hg.  She has oral ulcers, mild periorbital and pretibial edema, and mild swelling of her wrists and knee joints. 
Laboratory findings include:

• Sodium, 136 mEq/L (136 mmol/L)

• Potassium, 4.8 mEq/L (4.8 mmol/L)

• Chloride, 100 mEq/L (100 mmol/L)

• Bicarbonate, 22 mEq/L (22 mmol/L)

• Blood urea nitrogen, 24.0 mg/dL (8.6 mmol/L)

• Creatinine, 1.3 mg/dL (114.9 mcmol/L)

• Albumin, 2.5 g/dL (25.0 g/L)

• Hemoglobin, 10.1 g/dL (101.0 g/L)

• White blood cell count, 3.0x103/mcL (3.0x109/L)

• Platelet count, 190x103/mcL (190x109/L)

• Urinalysis: 3+ blood, 3+ protein, with 20 to 50 red blood cells/high-power field

• Antinuclear antibody titer: 1:1,280

• Anti-double-stranded DNA titer: 1:640

Of the following, the next BEST step in management is to

A. admit the patient for intravenous cyclophosphamide treatment

B. initiate treatment with ibuprofen

C. order a 24-hour urine for protein collection

D. refer the patient for a renal biopsy

E. refer the patient for bone marrow aspiration

Preferred Response: D

The adolescent girl in the vignette meets the diagnostic criteria for systemic lupus erythematosus (SLE). Her renal involvement necessitates an aggressive approach to diagnosis and treatment, but the severity of renal involvement must be determined before aggressive treatment is initiated.

Renal disease in patients who have SLE usually manifests as an immune complex-mediated glomerulonephritis (GN), often associated with hypocomplementemia and positive serologic testing for antinuclear antibody (ANA) and anti-double-stranded (ds) DNA. A recent observational study from Toronto demonstrated that 37% of children have nephritis at diagnosis, 46% within 1 year of diagnosis, and 55% in long-term follow-up. 
The clinical manifestations of lupus nephritis are those typically seen with GN and may include one or more of the following: hematuria, proteinuria, azotemia, hypertension, and edema. Lupus nephritis is categorized further by histologic criteria into the World Health Organization classification system: class I (normal), class II (mesangial proliferative GN), class III (focal proliferative GN), class IV (diffuse proliferative GN), and class V (membranous GN). Because of the need to classify the form of nephritis prior to the institution of corticosteroids, the standard of care is to obtain a renal biopsy prior to treatment. Some forms of lupus nephritis, including diffuse proliferative nephritis, are treated with cyclophosphamide as an adjunctive agent, but this medication should not be used for renal indications without a kidney biopsy. Results of the renal biopsy can provide both prognostic and treatment information.

Once the renal disease is classified histologically and initial treatment is instituted, the patient can be monitored by periodic assessment of urinary protein excretion as well as measurement of serologic markers such as complement components and anti-ds DNA titers. Patients who exhibit worsening proteinuria, decreasing concentrations of complement components, or rising anti-ds DNA titers require assessment for a disease flare, which may necessitate increasing immunosuppressive therapy (including corticosteroids).

Because nonsteroidal anti-inflammatory drugs such as ibuprofen have potential nephrotoxicity, they usually are not administered to children who have lupus nephritis. The 24- hour urine collection typically is not used for quantitating urine protein excretion, which can be assessed accurately with a spot urine protein and creatinine measurement. There is no indication for a bone marrow aspiration in this patient.
Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder that involves multiple organ systems. The diagnostic criteria are well established and include the presence of characteristic laboratory findings as well as clinical manifestations. Four of the following 11 criteria must be met for the diagnosis to made:

• Malar rash

• Discoid rash

• Oral ulcers

• Photosensitivity

• Arthritis

• Serositis

• Hematologic manifestations

• Central nervous system manifestations

• Nephritis

• Immunologic manifestations (positive anti-double-stranded DNA [anti-ds DNA] or anti-Smith antibody, false-positive test for syphilis, elevated antiphospholipid antibodies)

• Elevation of antinuclear antibody (ANA)

A good screening test for the presence of SLE is the ANA test because almost all patients who have SLE have positive results. However, many people who do not have SLE also may have a positive ANA test result, including those who have no disease and those who have other conditions such as juvenile idiopathic arthritis, dermatomyositis, thyroid disease, or recent infections. When a patient’s laboratory evaluation reveals a positive ANA and there are other potential clinical manifestations of SLE, such as those described for the girl in the vignette, more specific antibodies, such as anti-ds DNA, anti-Smith, anti-Ro, and anti-cardiolipin antibodies, should be obtained. Of these, the anti-ds DNA is the most specific. Anti-Ro is seen most commonly in neonatal lupus erythematosus. 
Complement values may be low in patients who have SLE, but this finding is not sensitive or specific for SLE. A false-positive Venereal Disease Research Laboratory (VDRL) test occurs commonly among patients who have SLE, making it one of the laboratory criteria for the disease; however, the anti-ds DNA antibody test has greater diagnostic specificity.

3.  You treat a 15-year-old girl in your practice who has juvenile idiopathic arthritis (JIA). She is brought in by her mother today with complaints of a low-grade fever and diffuse pain. On physical examination, she has a temperature of 38.0°C and a heart rate of 100 beats/minute. As she sits on the examination table, she leans forward. During auscultation of her lungs, she complains of pain with deep inspiration.

Of the following, the MOST likely explanation for her symptoms is

A. costochondritis

B. gastritis

C. pericarditis

D. pneumonia

E. pulmonary embolism

Preferred Response: C

Chest pain in children and adolescents is a common problem that frequently leads patients and parents to seek medical care. The causes of chest pain in the pediatric population are varied and can be considered by organ systems: musculoskeletal, respiratory, gastrointestinal, psychological, and cardiac. Among the musculoskeletal causes are chest wall strain, trauma, costochondritis, and the precordial catch syndrome. Respiratory causes include asthma, pneumonia, pneumothorax, pneumomediastinum, and chronic cough. Chest pain may be a symptom of gastritis, esophagitis, or indigestion. Chest pain also may result from or be exacerbated by psychogenic processes, including anxiety, fear, and attention-seeking behaviors. Perhaps the most common causes of chest pain in pediatrics are those referred to as idiopathic. This diagnosis often is given to the patient who presents with a 1- to 2-week history of intermittent, brief, sharp or stabbing pain that is not associated with exercise or exertion.
The cardiac causes of chest pain are important to recognize because they can be associated with significant morbidity and mortality. The pain can be due to pericardial problems, angina and myocardial ischemia, arrhythmias, and aortic dissection. Pericardial pain is caused by inflammation and frequently is associated with pericarditis. The pain often is substernal, positional, and possibly severe. Affected patients frequently prefer to sit and may refuse to lie down. 
Pain that results from angina and myocardial ischemia is rare in children but can occur in those who have anomalies of the coronary arteries. Such pain often is referred to as a pressure sensation with burning, and there may be radiation to the neck, shoulder, or arm.  Typically, the pain occurs during or following exercise or activity, and it may improve with rest.  The clinician should strongly consider this cause in the patient who has had Kawasaki disease or cardiac surgery. It is also important to consider use of illicit drugs such as cocaine and other adrenergic stimulators as a potential cause of coronary vasospasm. Some of the tachyarrhythmias, such as supraventricular tachycardia, may present with chest pain, although this usually is described as a discomfort associated with palpitation and other symptoms. The pain may be associated with exercise, but this is not the typical presentation. Pain from aortic dissection usually is acute and sharp and may present in the anterior chest or the back, depending on the area of the aorta that is affected. A history of Marfan syndrome or Ehlers- Danlos syndrome should be pursued in affected patients and their families.

For the patient described in the vignette, the positional pain exacerbated by inspiration suggests a pericardial source. Coupled with her concurrent fever, the most likely diagnosis is pericarditis, which is a known complication of juvenile idiopathic arthritis. The pain described in the vignette is not consistent with costochondritis, gastritis, pneumonia, or pulmonary embolism. 
4.  You are treating a 2-year-old girl who has suspected meningococcal bacteremia and meningitis.

Over the past 2 hours, she has required multiple fluid boluses and inotropic support to help maintain her blood pressure. She has been intubated due to respiratory failure. Her temperature is 96°F (35.6°C), and she is covered in a petechial and purpuric rash. Her most recent laboratory results reveal a white blood cell count of 1.2x103/mcL (1.2x109/L) with 80% lymphocytes, 10% neutrophils, and 10% band forms and a platelet count of 32x103/mcL (32x109/L).

Of the following, the MOST important additional laboratory test is

A. erythrocyte sedimentation rate

B. measurement of creatine kinase

C. measurement of fibrinogen

D. measurement of lactic acid

E. review of peripheral blood smear

Preferred Response: C

Any patient presenting with hyperthermia/hypothermia and a petechial/purpuric rash should be considered as having a potentially life-threatening bacterial infection such as that caused by Neisseria meningitidis. The patient described in the vignette also demonstrates signs and symptoms of disseminated intravascular coagulation (DIC) associated with septic shock.

DIC is characterized by the consumption of clotting factors, anticoagulant proteins, and platelets. This process leads to widespread intravascular deposition of fibrin, which results in tissue ischemia and necrosis, generalized hemorrhage, and hemolytic anemia. Venipuncture sites frequently bleed, and there may be a petechial, purpuric, or even ecchymotic rash. Tissue necrosis can involve virtually any organ.

Common laboratory abnormalities in DIC include thrombocytopenia and prolonged prothrombin and partial thromboplastin times. Degradation of fibrinogen results in low serum fibrinogen concentrations as well as the presence of fibrinogen degradation products (eg, Ddimers).
Although the peripheral blood smear may reveal fragmented, burr, or helmet-shaped red blood cells that indicate a hemolytic process, serial measurement of fibrinogen is a very sensitive and specific test for DIC. Elevations of creatine kinase or lactic acid are common in patients who have septic shock, and an erythrocyte sedimentation rate may be elevated or depressed. Abnormal findings in these tests offer little helpful information in patients who have DIC.

The most important steps in treating DIC are to find and treat the cause and correct the shock, acidosis, and hypoxia that complicate DIC. If these problems can be controlled, the bleeding quickly stops. Blood components, such as platelets, cryoprecipitate, or fresh frozen plasma, also may be required to help stop the hemorrhage. Continuous intravenous infusion of heparin and administration of specific factor concentrates (eg, activated protein C) are not used routinely in children.
5.  A medical student notes on rounds that a 2-year-old girl admitted for pneumonia has a complete blood count (CBC) that includes a hematocrit of 35% (0.35), hemoglobin of 11.5 g/dL (115.0 g/L), mean corpuscular volume of 68.0 fL, and platelet and white blood cell counts that are normal for age. During the bedside encounter with the child’s mother, you advise her to start the child on a multivitamin with iron and have her primary care physician obtain another CBC in a month or so.

The medical student asks why you recommended iron supplementation when the child has a normal hematocrit.

Of the following, the BEST reason to prescribe supplemental iron therapy for this child at this time is to prevent

A. diminished cognitive abilities

B. fatigue

C. rapid progression to anemia

D. recurrent infections

E. short stature

Preferred Response: A

The child described in the vignette likely has iron deficiency, as evidenced by her low mean corpuscular volume. Providing iron supplementation may improve her cognition.  It is not clear whether effects on cognition and behavior caused by iron deficiency are completely reversible with iron therapy. Of the two studies that treated children for 2 months or longer, one reported dramatic benefits for development and the other did not. Evidence suggests that children who had iron deficiency as toddlers may have slightly impaired cognition in elementary school, even if they were treated with iron and the anemia resolved. Finally, according to some evidence, iron deficiency may cause or be associated with symptoms of attention-deficit/hyperactivity disorder that may be improved with iron therapy.

For many children, such as the girl described in the vignette, iron deficiency is revealed on a complete blood count obtained because of a febrile illness. Fever may cause transient anemia and microcytosis due to hemolysis, and repeat screening is recommended when the child recovers. Routine iron supplementation with a multivitamin with iron should be prescribed until it is determined whether iron therapy is required.

Iron deficiency has not been proven to cause fatigue in the absence of anemia, and there is no definitive association between isolated iron deficiency or anemia and short stature. Iron deficiency does not cause recurrent infection. Iron deficiency does not lead rapidly to anemia; rather, anemia may develop over weeks to months.
Treatment of iron deficiency anemia involves iron replacement, usually with ferrous sulfate, for at least 2 months after the anemia has been corrected to replenish iron stores.  Most children who have mild iron deficiency anemia are asymptomatic and are diagnosed following routine screening as part of health supervision visits, screening based on dietary risk factors, or a complete blood count obtained for evaluation of illness, particularly fever without a focus.

6.  When a 14-year-old girl had frequent complaints of shoulder pain made worse by pitching softball a few months ago, you diagnosed overuse injury. Nonsteroidal anti-inflammatory drugs and rest have provided some relief. She presents today with complaints of recurrent upper arm pain that is unrelated to exercise and sometimes awakens her from sleep. Physical examination reveals a slightly larger circumference of the left proximal humerus compared with the right.  There is minimal tenderness on palpation over the area, although the girl reports a constant ache. She has full range of motion of the arm at the shoulder and elbow. You obtain a shoulder radiograph.

Of the following, the MOST likely diagnosis is

A. acromioclavicular separation

B. acute osteomyelitis

C. chronic osteomyelitis

D. osteosarcoma

E. supracondylar fracture of the humerus

Preferred Response: D

The girl described in the vignette has radiographic findings and clinical history that are most suggestive of osteogenic sarcoma of the humerus. The most common presenting symptom of osteosarcoma is pain, particularly with activity, as described for the girl. The affected patient may have a history of swelling, depending on the size of the lesion and its location. Patients or their parents may complain of a "sprain," "arthritis," or so-called "growing pains." Symptoms may be present for weeks, months, or occasionally longer before osteosarcoma is diagnosed. The child often has a history of trauma, as in this patient, because trauma occurs frequently in teenagers. Pathologic fractures are not particularly common with this tumor compared with leukemia and other malignancies. Systemic symptoms, such as fever and night sweats, are rare.

Osteosarcoma is the third most common cancer in adolescence, after lymphomas and brain tumors. Peak age at diagnosis is 10 to 25 years. The incidence is 400 cases per year in the United States (4.8 cases per 1 million persons younger than 20 years) and is slightly higher in African Americans than in whites. An increased incidence during adolescence corresponds with the growth spurt.

Osteosarcoma occurs in the long bones near metaphyseal growth plates. Most are high-grade intramedullary osteosarcomas, with only about 5% being low-grade lesions. The most common sites are the femur (42%, with 75% of femoral tumors occurring distally), tibia (19%, with 80% in the proximal tibia), and humerus (10%, with 90% in the proximal humerus).

The overall 5-year survival rate for patients whose condition was diagnosed between 1974 and 1994 was 63% (59% for males, 70% for females). The current 5-year survival rate is estimated to be 65%. The mainstay of therapy is excision of the lesion. Chemotherapy is required to treat micrometastatic disease, which is present but not detectable in most patients at diagnosis.

Metastatic spread to the lungs only rarely results in respiratory symptoms; such symptoms usually indicate extensive lung involvement. Metastasis to other sites is extremely rare.  The exact cause of osteosarcoma is unknown, but it is believed to be a tumor of osteoprogenitor cells, which are multipotential, hormone-responsive stromal cells in the periosteum and marrow that are capable of differentiating into many lineages, depending on their environment. Among the known risk factors are rapid bone growth, exposure to radiation, and potentially a genetic predisposition. Children who have a prior personal or family history of retinoblastoma and those who have received radiation therapy for a previous malignancy are at higher risk of developing osteosarcoma.

Initial evaluation of an adolescent or older child presenting with bone pain and swelling, especially with a palpable mass, should include: 
· Plain radiographs (two views) of the suspected lesions, although no single feature on radiographs is diagnostic. Osteosarcomatous lesions can be purely osteolytic (about 30% of patients), purely osteoblastic (about 45% of patients), or a mixture of both. Elevation of the periosteum may appear as the characteristic Codman triangle. Extension of tumor through the periosteum may result in a so-called "sunburst appearance" (about 60% of patients)
· Both magnetic resonance imaging of the primary lesion and computed tomography scan of the chest are necessary to confirm the diagnosis and for staging purposes. Such scans frequently are performed at the tertiary center using their protocols.

The differential diagnosis of bone pain and swelling includes stress fracture, hematoma, bone cysts, and other bony tumors such as Ewing sarcoma. Although acute osteomyelitis is common in children, it is relatively less common in teenagers; approximately 50% of cases occur in preschool-age children. Infection frequently is characterized by overlying erythema, warmth, and more acute systemic signs such as fever and malaise. The white blood cell count is elevated in 50% of patients, and the erythrocyte sedimentation rate or C-reactive protein value is increased. Plain radiographs may be read as normal early in the disease course.

Chronic osteomyelitis also may cause pain. However, results of blood tests often are normal. The radiograph for the patient in the vignette, however, shows a classic sunburst pattern, which is not consistent with chronic osteomyelitis.  Acromioclavicular (AC) separation typically results in sudden pain and limited range of motion. The diagnosis can be made by an anteroposterior radiograph, which can demonstrate excessive separation of the AC joint. Supracondylar fracture of the humerus usually is caused by falling onto the extremity (often outstretched) and may be associated with acute pain, swelling, and deformity near the elbow.
7.  You are evaluating a newborn who has complete heart block and several 1.5-cm erythematous

macules and annuli located on the forehead, behind the ears, and in the scalp.

Of the following, the test MOST likely to confirm the infant’s diagnosis is

A. anti-Ro (SSA) antibodies

B. creatine kinase

C. hepatic function profile

D. platelet count

E. urinalysis

Preferred Response: A

The infant described in the vignette has complete heart block and erythematous annular plaques on sun-exposed areas, suggesting a diagnosis of neonatal lupus erythematosus (NLE). NLE is a rare disorder caused by transplacental passage of maternal autoantibodies. In the majority of cases (95%), the antibodies responsible are anti-Ro (SSA) antibodies alone or in association with anti-La (SSB) antibodies. A small proportion of patients and their mothers exhibit anti-U1RNP antibodies. Performance of these antibody studies on the infant and mother (if she has not been evaluated previously) help confirm the diagnosis.

Skin disease is the most common manifestation of NLE, being present in 50% of affected infants. Lesions usually begin at about 6 weeks of age but may be present at birth. Infants exhibit erythematous, scaling annular plaques in sun-exposed areas. When present around the eyes, as occurs frequently, they may give the appearance of “raccoon eyes."  Lesions resolve spontaneously, usually without scarring, and new lesions cease to appear after about 3 months of age. Treatment includes the application of a low-potency topical corticosteroid and sun avoidance.

NLE also may be associated with systemic complications involving the heart, liver, hematopoietic system, and rarely, the kidney. Congenital heart block resulting from inflammation and fibrosis of the sinoatrial node is observed in 15% to 30% of affected infants. Heart block may be asymptomatic or cause fetal bradycardia, intrauterine congestive heart failure, hydrops fetalis, or neonatal death. Infants who have complete heart block may require pacemaker insertion, but death rates as high as 15% have been reported despite this intervention.

Approximately 15% of infants who have NLE have hepatic involvement either alone or in association with cardiac, skin, or hematologic abnormalities. Typically, affected infants exhibit transient hepatomegaly, biochemical evidence of cholestasis, and possibly, transaminase elevations. Thrombocytopenia, occasionally accompanied by anemia or leukopenia, occurs in as many as 10% of affected infants. Platelet numbers generally normalize over the first weeks after birth, and treatment with high-dose corticosteroids only occasionally is required.

In view of the possibility of systemic involvement, infants who have NLE should undergo screening tests, including an electrocardiogram, complete blood count, platelet count, and hepatic function profile. Urinalysis generally is unnecessary because glomerulonephritis complicating NLE is rare and transient. Myopathy is not a feature of NLE and, therefore, measurement of a creatine kinase concentration is not indicated.
8.  An 8-week-old breastfed boy is brought to the clinic for his health supervision visit. His mother thinks he may be more pale than her other children, but he has otherwise been healthy. Findings on physical examination and vital signs are normal. He does not appear pale to you. A complete blood count reveals hemoglobin of 9 g/dL (90 g/L) and a mean cell volume of 85 fL. The remainder of the complete blood count is normal.

Of the following, the MOST appropriate recommendation for this infant is to

A. administer a daily multivitamin and folic acid

B. admit the infant for a packed red blood cell transfusion

C. measure serum iron and transferrin concentrations

D. reassure the mother that the anemia will resolve

E. switch feeding to an iron-fortified infant formula

Preferred Response: D

Physiologic anemia of infancy occurs in term infants from 6 weeks to 3 months of age and is due to a number of factors. Fetal hemoglobin, which has a high affinity for oxygen, is replaced by an increasing amount of adult hemoglobin, which has a lower affinity for oxygen. This lower affinity, along with higher blood oxygen content, causes increased delivery of oxygen to the tissues, which down-regulates production of erythropoietin. The result is decreased hemoglobin concentration, although the concentration rarely drops below 9 g/dL (90 g/L). The decrease may be more pronounced (down to 7 g/dL [70 g/L]) and occur earlier (3 to 6 weeks) in preterm infants. The anemia is normocytic, and other cell lines are unaffected. Once the tissue oxygen requirement exceeds oxygen delivery, erythropoietin is produced, and hemoglobin concentrations return to normal.

Normal mean cell volume values also vary by age. A normal value in a newborn is high, up to 110 fL at birth, decreasing to 70 to 74 fL at ages 6 months to 6 years. The mean cell volume provides valuable information in determining the cause of anemia in infants and children.

Because the infant described in the vignette is asymptomatic and has evidence of a mild normocytic anemia, the most likely diagnosis is physiologic anemia, and the best management is reassurance that the anemia will resolve by age 3 to 4 months. Adding a daily multivitamin with folic acid and switching to an iron-fortified infant formula are not indicated because the folate and iron contents of human milk at this age are appropriate for term infants. Further laboratory evaluation is not necessary, and a blood transfusion is not appropriate because most physiologic anemia resolves without hemodynamic compromise.
9.  A 14-year-old girl presents for evaluation of areas of skin thickening, tightness, and discoloration that developed 2 months ago. Physical examination reveals shiny, hypopigmented patches with brown borders on the leg and ankle. The affected skin is immobile, firm, and has a “bound-down” feeling.

Of the following, the MOST likely diagnosis is

A. lichen sclerosus et atrophicus

B. linear scleroderma

C. pityriasis alba

D. progressive systemic sclerosis

E. vitiligo

Preferred Response: B

Scleroderma is a rare connective tissue disease that is believed to have an autoimmune cause.  It may be categorized as localized and systemic, with the localized form predominating. Localized scleroderma begins as areas of indurated skin that have violaceous borders. Over time, the violaceous color is lost, and the skin takes on a waxy, ivory appearance. As the disease remits, affected areas become atrophic and hypo- or hyperpigmented. Three clinical patterns of localized scleroderma exist: linear scleroderma, morphea, and generalized morphea.

In linear scleroderma, as exhibited by the patient described in the vignette, lesions appear in a bandlike distribution, typically are unilateral, and usually involve the extremities. The abnormal tissue may span joints, resulting in diminished range of motion or deformity, and may extend to soft tissue, muscle, or bone. In morphea, one or two discrete areas are affected, often on the trunk. Generalized morphea is characterized by the presence of widespread or coalescent lesions.

The treatment of localized scleroderma is difficult and may include the application of potent topical corticosteroids or topical calcipotriene. For those whose disease is disfiguring or disabling, combination therapy with corticosteroids (orally or intravenously pulsed) and methotrexate (orally or intramuscularly) may be employed. In most instances, localized scleroderma is self-limited, lasting an average of 3 to 5 years. However, there may be considerable morbidity, particularly when the face is involved or joint function compromised.  Fortunately, it is very rare for patients who have localized scleroderma to develop systemic involvement.

A number of dermatologic disorders are characterized by hypopigmentation, but do not manifest the thickening or sclerosis seen in scleroderma. Lichen sclerosus et atrophicus produces hypopigmented areas that are atrophic, not sclerotic. In children, the lesions often are located on the genitalia, where they may become eroded, causing pruritus, dysuria, or bleeding. Disorders characterized by inflammation, such as atopic dermatitis, may produce temporary hypopigmentation (often called pityriasis alba). Affected areas are flat, exhibit reduced pigment, and have indistinct borders. In contrast, the lesions of vitiligo lack any pigment and, therefore, are completely white and sharply demarcated.

Progressive systemic sclerosis is very rare in children. Most affected individuals experience tightening of the skin overlying the digits, dilated nail fold capillaries, and Raynaud phenomenon, not the focal cutaneous involvement characteristic of localized scleroderma. In addition, there may be involvement of multiple organ systems (eg, gastrointestinal, musculoskeletal, cardiac, pulmonary, or renal).
10.  A previously healthy 15-year-old girl returns from summer camp in the mountains complaining of

dysuria, frequency, and urgency. You diagnose cystitis and prescribe trimethoprimsulfamethoxazole.

Her mother phones 3 days later to report that the girl is very tired and appears pale. You advise her mother to bring her to your office. On examination, she appears pale and your order laboratory tests. The girl’s hemoglobin is 8.5 g/dL (85.0 g/L), a decrease from the value of 11.5 g/dL (115.0 g/L) that was measured during her pre-camp physical examination. Her reticulocyte count is 5.0% (0.050), and the red cell indices are normal except for mild microcytosis with a mean corpuscular volume of 76 fL. You review a smear.

Of the following, the MOST likely cause of this girl’s rapid onset of anemia is

A. glucose-6-phosphate dehydrogenase deficiency

B. hemoglobin SC disease

C. hereditary elliptocytosis

D. inadequate dietary iron

E. pyelonephritis

Preferred Response: A

The girl described in the vignette has a peripheral blood smear and clinical signs and symptoms consistent with hemolytic anemia following the administration of trimethoprim-sulfamethoxazole.  In people who have glucose-6-phosphatase dehydrogenase (G6PD) deficiency, hemolysis can occur after the administration of sulfonamides and other antibiotics.

G6PD deficiency is the most common disease-producing enzymopathy in humans. Inherited as an X-linked disorder, primarily as single-base mutations in the G6PD locus at Xq28, G6PD deficiency affects 400 million people worldwide. The highest prevalence rates (with gene frequencies from 5% to 25%) are found in tropical Africa, the Middle East, tropical and subtropical Asia, some areas of the Mediterranean, and Papua New Guinea. The defect occurs in approximately 13% of African American males. Homozygous women are found in populations in which the frequency of G6PD deficiency is high. Heterozygous (carrier) women may develop hemolytic attacks. The gene confers some protection against malaria, which probably accounts for its high gene frequency in modern populations.

The G6PD enzyme catalyzes the oxidation of glucose-6-phosphate to 6-phosphogluconate while reducing the oxidized form of nicotinamide adenine dinucleotide phosphate (NADP+) to nicotinamide adenine dinucleotide phosphate (NADPH). NADPH, a required cofactor in many biosynthetic reactions, maintains glutathione in its reduced form.  Reduced glutathione is a scavenger for dangerous oxidative metabolites in the cell. Red blood cells depend on G6PD activity as the only protection against oxidative stresses. People deficient in G6PD, therefore, are at risk for hemolysis and its sequelae when exposed to oxidative stress. The degree of hemolysis varies with dose of the inciting agent.
The enzymatic defect in Americans of African descent is statistically less severe than that of people of Mediterranean descent. The enzyme also is found in lower quantities in older red blood cells due to senescence of the enzyme.
Affected individuals typically do not display symptoms or signs in the absence of oxidative stress. However, those who have very low enzyme concentrations may present with neonatal jaundice and acute hemolytic anemia. Neonatal jaundice usually appears by age 1 to 4 days, at the same time as or slightly earlier than so-called physiologic jaundice; kernicterus is rare. Acute hemolytic anemia results from stress factors such as oxidative drugs or chemicals, infection, or ingestion of fava beans (common to a Mediterranean diet).

Gallstones may be a prominent feature in affected individuals. As with hemolysis of different causes, jaundice and splenomegaly may be present during a crisis. Immediately after an episode, younger red blood cells are released that contain a higher concentration of enzyme.  Accordingly, testing should be delayed in the event of undiagnosed hemolysis in children for a few weeks after the hemolysis to allow G6PD to decrease to normal concentrations.

The clinician should have a high suspicion for G6PD deficiency in immigrants of the ethnic groups noted previously and consider testing potentially affected males who exhibit hemolysis as part of a significant illness (such as diabetic acidosis, hepatitis) or trauma, especially prior to administering medications that may precipitate hemolysis. Precipitants include antibacterials (especially sulfonamides), antimalarials (chloroquine, primaquine), and other medications (aspirin, vitamin K analogs). Chemicals that may induce hemolysis include naphthalene, which is found in mothballs.

Neonatal screening and health education have been effective in some countries at detecting individuals at risk and preventing hemolysis. Widespread screening of asymptomatic individuals is rare in the United States because most affected individuals have only a mild form of the disease.

Hemoglobin SC disease and hereditary elliptocytosis are unlikely diagnoses in a previously healthy 15-year-old girl because these conditions are associated with clinical disease in early childhood. In addition, hemoglobin SC disease often is diagnosed in the neonatal period because of the availability of neonatal screening. Hereditary elliptocytosis also is detected in infancy and early childhood based on hemolysis without stressors. Iron deficiency does not cause hemolysis or jaundice. Pyelonephritis may result from ascending infection from cystitis but normally is associated with fever and other constitutional symptoms in addition to fatigue. Hemolysis can result from infection in persons unaffected by G6PD deficiency but usually not to the degree noted in the child described in the vignette.
11.  An African-American mother brings her 4-week-old daughter to the emergency department because of progressive shortness of breath and pallor. She had mild anemia and jaundice shortly after birth, which was believed to be due to ABO incompatibility (mother is type O-, infant is type A-). She required phototherapy for 1 day and was discharged without further complications. Her respiratory rate today is 65 breaths/min and heart rate is 170 beats/min. She appears pale and mildly icteric and has mild-to-moderate respiratory distress. Complete blood count reveals a hemoglobin of 5 mg/dL (50 g/L) and a mean cell volume of 95 fL.

Of the following, the MOST likely cause of this child’s severe anemia is

A. ABO incompatibility

B. Diamond-Blackfan anemia

C. hemoglobin SS disease

D. iron deficiency

E. physiologic anemia of infancy

Preferred Response: A

The infant described in the vignette has anemia and jaundice, which indicates some type of hemolytic disease. Hemolytic disease of the newborn usually is caused by immune-mediated Rh and ABO incompatibility. Although ABO incompatibility can occur in the first pregnancy, Rh incompatibility usually does not occur until an Rh-negative mother who is carrying a Rh-positive

(D antigen-positive) fetus becomes sensitized. Sensitization of the mother to the D antigen in the fetal blood may occur due to fetomaternal hemorrhage or obstetric procedures during the pregnancy. After sensitization, in subsequent pregnancies, maternal anti-D immunoglobulin G (IgG) crosses the placenta, causing significant fetal hemolysis if the infant is Rh-positive. Such hemolysis can result in only mild hyperbilirubinemia without anemia, but in many cases, hydrops fetalis or severe anemia and hyperbilirubinemia develop in neonates. The hemolysis and hyperbilirubinemia can persist for weeks due to prolonged maternal IgG half-life.

A similar mechanism is seen in ABO incompatibility, but clinical symptoms typically are less severe. ABO incompatibility usually occurs when type O mothers give birth to infants who have type A or B blood, such as the mother and infant in the vignette. Maternal anti-A or anti-B IgM and IgG develop in response to the A or B antigens on fetal red blood cells, and IgG crosses the placenta, causing hemolysis. This hemolysis typically is mild and resolves in a few days without treatment, although it can persist for weeks, as in the infant in the vignette. Treatment consists of supportive care with phototherapy; severe cases may necessitate exchange or simple red blood cell transfusion.

Diamond-Blackfan anemia is a pure red blood cell aplasia. Because hemolysis does not occur, icterus is not a feature. Affected infants typically present in early infancy with severe anemia, and dysmorphic features, including triphalangeal thumbs and facial defects, may be seen.  Hemoglobin SS disease is unlikely for the infant in the vignette because fetal hemoglobin concentrations are still high at 1 month of age, which prevents sickling with subsequent hemolysis and anemia. In addition, most infants are screened for this disease at birth.  Iron-deficiency anemia is rare at this age, and because it is caused by decreased production of red blood cells, jaundice is not a typical feature. Physiologic anemia of infancy occurs at 6 weeks to 3 months of age due to decreased hematopoiesis, but hemoglobin usually does not fall below 9 mg/dL (90 g/L) in term infants, and jaundice is not present.
12.  You are asked to see a 7-year-boy in whom medulloblastoma (primitive neuroectodermal tumor) was diagnosed at age 3 years. Treatment at that time consisted of chemotherapy and craniospinal irradiation. During the past year, he grew 2 cm, although he is eating normally, and his weight is appropriate for height. Despite spinal irradiation, the upper-to-lower segment ratio is normal for his age.

Of the following, the MOST likely diagnosis is

A. acquired growth hormone deficiency

B. chemotherapy-induced renal failure

C. Cushing syndrome

D. irradiation-induced epiphyseal fusion

E. tumor recurrence

Preferred Response: A

Cranial irradiation has gradual deleterious effects on pituitary hormone secretion due to damage to hypothalamic releasing factors. Growth hormone, thyroid-stimulating hormone (TSH), and the gonadotropins tend to be affected most, with adrenocorticotropic hormone (ACTH) relatively protected, although all neuroendocrine function can be disturbed by cranial irradiation. The boy described in the vignette has a normal upper-to-lower segment ratio, indicating that his spine still is growing despite radiation. This suggests that his growth attenuation is due to an acquired endocrine deficiency of either growth hormone or thyroid hormone. Early in the deficiency process, if this child were tested with standard stimuli to growth hormone release, he might be able to release growth hormone, but if continuous nocturnal growth hormone sampling were performed, diminished and disorderly spontaneous growth hormone release might be documented. With time, secretory function to stimuli also would be lost.
Renal failure from chemotherapy would be expected to have manifested earlier and been recognized by this time. Cushing syndrome is a possible but rare cause of growth attenuation caused by adrenal or pituitary oversecretion of cortisol or ACTH, respectively, and is not associated with cranial irradiation. Irradiation-induced epiphyseal fusion at the level of the spine is common following spinal irradiation. The epiphyseal fusion of the spine results in an increased lower segment (measured from the pubic symphysis to the heel) compared with the upper segment because the legs continue to grow while the spine does not. This results in an increased lower segment-to-upper segment ratio. Tumor recurrence has more obvious manifestations than statural growth attenuation.
13.  You are seeing a 30-year-old multigravid woman for prenatal counseling. She has had immune thrombocytopenic purpura for the past 5 years, and her spleen was removed 2 years ago. She asks you about the effects that her disease might have on her unborn child.

Of the following, you are MOST likely to tell her that

A. if her newborn has thrombocytopenia, he or she will be treated with intravenous immunoglobulin

B. maternal platelet counts predict fetal risks of intracranial hemorrhage

C. maternal platelet transfusion during pregnancy will minimize the risk for neonatal thrombocytopenia

D. operative delivery of the newborn will reduce the risk of intracranial hemorrhage

E. the newborn will require a platelet transfusion soon after birth

Preferred Response: A

The fact that the mother described in the vignette has immune thrombocytopenia is noteworthy. Because this condition is associated with immunoglobulin G (IgG) directed against maternal platelet antigens, transplacental acquisition of these antibodies by the fetus may occur after 30 weeks' gestation. As such, maternal-fetal surveillance is recommended, but no direct correlation exists between maternal platelet counts and fetal platelet counts or the risk of intracranial hemorrhage. Maternal platelet transfusion during pregnancy may help avoid concerns for the mother, but not the fetus or newborn. Although the risk for intracranial hemorrhage is only about 5% overall, it is greatest when fetal platelet counts are less than 20.0x103/mcL (20.0x109/L) because spontaneous intracranial hemorrhage may occur. An operative delivery of the newborn does not reduce the risk of intracranial hemorrhage significantly.
Treatment of the newborn generally is supportive, with attention to the risk of thrombocytopenia significant enough to warrant platelet transfusion. Ninety percent of affected newborns require no treatment. However, platelet transfusion may be in order for any infant of a mother who has immune thrombocytopenic purpura when the neonate exhibits bleeding or has a platelet count of less than 20.0x103/mcL (20.0x109/L). The best treatment for affected infants is intravenous immunoglobulin (IVIg), which blocks circulating maternal IgG directed against platelet antigens and allows the newborn's platelet counts to rise. Platelet transfusion for the newborn is less effective than IVIg and may risk exposure to platelet-associated antigens that could induce a postnatal immune thrombocytopenia.
14.  An 11-year-old girl presents 2 weeks after an office visit for a presumed viral illness characterized by fever, malaise, and flushing of the cheeks. Today, her mother notes that she no longer has a fever, but she complains of pain in her knees and elbows. On physical examination, the left knee is slightly swollen and warm but not erythematous. The girl reports pain on movement of both elbows, but there are no physical findings on examination of the elbows or other joints. The remainder of the physical examination findings are normal, except for an oral temperature of 100.6°F (38.1°C). Results of laboratory studies include a white blood cell count of 8.9x103/mcL (8.9x109/L) with 40% polymorphonuclear leukocytes, 45% lymphocytes, and 15% monocytes; hemoglobin of 11.0 g/dL (110.0 g/L); platelet count of 472.0x103/mcL (472.0x109/L); and erythrocyte sedimentation rate of 20 mm/hr.

Of the following, the MOST likely pathogen to cause this child’s joint complaints is

A. Borrelia burgdorferi

B. Coxsackievirus

C. group A beta-hemolytic streptococci

D. influenza A virus

E. parvovirus B19

Preferred Response: E

The girl described in the vignette has developed swelling of the knee and arthralgias following a recent febrile illness, which is typical of a postinfectious arthritis. The flushing of her cheeks suggests that her febrile illness was due to human parvovirus B19 infection, commonly known as erythema infectiosum (EI). Parvovirus B19 infection is a common cause of postinfectious arthritis. Multiple viruses can cause postinfectious arthritis, including influenza, hepatitis B, rubella, and Epstein-Barr.
Arthralgias may occur in 10% of children who have clinical or laboratory evidence of EI.  Older children, particularly girls and young women, frequently experience involvement of the knees, although involvement of both large and small joints has been reported. Parvovirus B19 has been detected in synovial fluid and serum samples of such patients. Some clinical features of parvovirus B19 infection are similar to those of autoimmune connective tissue diseases, and some children who have EI may develop positive antinuclear antibody serum test results or rheumatoid factor-positive serology.

Lyme disease results from infection with the spirochete Borrelia burgdorferi, which is transmitted by deer tick bites. In North America, Lyme disease is most prevalent in the northeastern, midwestern, and southern and western coastal areas of the United States as well as in Ontario, Canada. School-age children are affected most commonly, with boys and girls affected equally. Arthritis is the second most frequent presentation of Lyme disease, following the cutaneous signs of erythema migrans. Arthralgias usually develop in the early phase, but the onset of arthritis may occur months to years after the original infection. Initially, the arthritis is episodic, but it may evolve to a recurrent and prolonged condition. Two thirds of affected children present with monoarthritis of the knee, but oligoarticular involvement of the large joints and, rarely, a polyarthritis of the small joints also can occur.

The diagnosis of Lyme arthritis is based on history and physical examination findings as well as laboratory tests to document infection with B burgdorferi. The immunoglobulin G titers to B burgdorferi can remain positive for years and, therefore, cannot be used to monitor treatment response or failure. In contrast to adults, the prognosis for Lyme arthritis in children generally is good, and symptoms resolve over time without permanent damage to joints.  Group A beta-hemolytic streptococcal infection can be associated with arthritis that may occur during the acute illness or after the acute illness has resolved (poststreptococcal reactive arthritis). Other bacterial causes of postinfectious arthritis include Neisseria gonorrhoeae, Staphylococcus aureus, and other streptococcal species. Coxsackieviruses are not often associated with arthritis. Enterovirus, hepatitis B, rubella, and mumps infections may cause transient arthritis. Many other infections result in malaise and myalgias associated with a prodrome, but they do not cause true arthritis.
15.  A 6-year-old child presents for a health supervision visit. On physical examination, his weight is

18 kg, height is 102 cm (<3rd percentile),pulse rate is 90 beats/min, respiratory rate is 18 breaths/min, and blood pressure is 134/88 mm Hg. Of note, he has pale conjunctivae and mild edema. Among the results of laboratory evaluation are:

• Hemoglobin, 7.5 g/dL (75 g/L)

• White blood cell count, 6.0 x103/mcL (6.0 x109/L)

• Platelet count, 275x103/mcL (275x109/L)

• Mean cell volume, 82 fL

• Reticulocyte count, 0.4% (0.004)

• Blood urea nitrogen, 94 mg/dL (33.6 mmol/L)

• Serum creatinine, 12.1 mg/dL (1,070 mcmol/L)

The stool is negative for occult blood.

Of the following, the MOST likely explanation for this patient’s anemia is

A. chronic gastrointestinal blood loss

B. erythropoietin deficiency

C. folic acid deficiency

D. hemolysis

E. iron deficiency

Preferred Response: B

The patient described in the vignette exhibits poor growth, hypertension, normocytic anemia, and elevated blood urea nitrogen and creatinine values. Gastrointestinal blood loss is unlikely based on the negative stool test for occult blood. The additional finding of a low reticulocyte count can be explained best by reduced substrate for red blood cell synthesis (folate, vitamin B12, or iron), bone marrow failure, selective red cell aplasia, or erythropoietin deficiency. The normal mean cell volume (MCV) reported for the boy makes folic acid, vitamin B12, and iron deficiency unlikely. Hemolysis often is accompanied by reticulocytosis and a high MCV. Chronic blood loss results in an iron deficiency state with low MCV. Erythropoietin deficiency is expected in the presence of reduced nephron mass, as is seen in the renal failure exhibited by the child in the vignette. His renal failure most likely is chronic because of his poor growth.

Recombinant erythropoietin (rEpo) is used in patients who have severe renal dysfunction and anemia associated with decreased erythropoietin synthesis. Once the glomerular filtration rate falls below 25 mL/min per 1.73 m2 (normal, 100 to 120 mL/min per 1.73 m2), erythropoietin production usually is insufficient to maintain a normal hemoglobin concentration. Of note, rEpo also has been used to treat anemia associated with chronic inflammatory diseases. A study in adults demonstrated erythropoietin concentrations insufficiently low for the severity of anemia in the setting of inflammatory bowel disease. Treatment with erythropoietin and oral iron resulted in improved hemoglobin concentrations in most of the patients in the study.
16.  A 9-year-old boy presents to your office with purple spots on his legs and mild swelling of his scrotum of 1 day’s duration. He has had no vomiting, diarrhea, or constipation. He is afebrile, alert, and active. On palpation, he reports mild abdominal discomfort. He has no edema of the lower extremities or presacral area. His weight is 1 kg more than his weight at his health supervision visit 6 months ago.

Of the following, the MOST likely abnormal laboratory finding to expect for this boy is

A. anemia

B. hypoalbuminemia

C. microscopic hematuria

D. prolonged partial thromboplastin time

E. thrombocytopenia

Preferred Response: C

The purpuric lesions on the lower extremities described for the previously healthy school-age boy in the vignette are suggestive of Henoch-Schönlein purpura (HSP), a systemic vasculitis of unknown cause that is diagnosed clinically. Purpuric lesions are palpable, nonblanching hemorrhages in the skin that are 5 to 10 mm in diameter.
Although multiple systems may be involved, the long-term morbidity of HSP is related directly to the severity of renal involvement. Because renal manifestations may follow the development of the rash by up to 3 months, urinalysis should be performed monthly, looking for microscopic hematuria, the most common manifestation of renal disease. Blood urea nitrogen and creatinine should be measured if hematuria or proteinuria is present. Proteinuria may occur in patients who have renal involvement, but it is not a frequent finding at initial presentation.
In children who have HSP, serum albumin and partial thromboplastin time usually are normal at presentation. Anemia is not a typical finding unless chronic renal disease has developed. The platelet count is normal and helps differentiate HSP from thrombocytopenic purpura. For patients who have abdominal pain, a stool occult blood test may be positive if the bowel wall is involved in the vasculitic process.
17.  A 15-month-old girl presents to the emergency department with a temperature of 103°F (39.5°C) during respiratory virus season. Physical examination reveals rhinorrhea and mild cough but no other focus of infection. However, she has diffuse bruises in various stages of healing on her abdomen, subscapular area, and both extensor and flexor surfaces of her extremities.

Laboratory studies reveal a white blood cell count of 9.2x103/mcL (9.2x109/L) with a normal differential count, platelet count of 376.0x103/mcL (376.0x109/L), hemoglobin of 13.0 g/dL (130.0 g/L), and hematocrit of 39% (0.39).

Of the following, the BEST next step in the evaluation of this child is

A. computed tomography scan of the brain

B. measurement of factor VIII

C. measurement of von Willebrand factor

D. prothrombin time and partial thromboplastin time

E. radiographic skeletal survey

Preferred Response: E

Bruises on the back, abdomen, and flexor surfaces in various stages of healing, as reported for the child in the vignette, are suspicious for nonaccidental trauma. Thus, the child should undergo a bone survey to look for occult fractures.

Bruising in older infants and toddlers often results from the combination of increasing mobility and developing coordination and stability. However, bruising that relates to falls associated with creeping, crawling, cruising, and early walking is seen primarily on the front of the body, especially on the forehead, forearms, and pretibial areas of the legs, where the child "meets" obstacles in the environment.

The appearance of a bruise depends on its age, location, and depth as well as the child's skin pigmentation. A review of the literature about "dating" bruises in children reveals that a bruise may appear red, blue, or purple at any time from onset to resolution but often contains yellow discoloration after 18 hours from onset. However, even multiple bruises resulting from the same injury at the same time in the same person may "age" differently, so it may be difficult to age bruises accurately.

Coagulation disorders such as hemophilia and von Willebrand disease may present with bruising but often are associated with other physical findings and a history of mucosal bleeding. Studies that can assess for a coagulation disorder, such as measuring prothrombin time, partial thromboplastin time, von Willebrand factor, and factor VIII, are unlikely to yield positive results for the child described in the vignette. In the absence of signs of head contusion, irritability, focal neurologic signs, or developmental delay, computed tomography scan of the brain is unlikely to be helpful and would result in unnecessary exposure to ionizing radiation. Although not specifically addressed in this vignette, some recommend evaluation for possible soft-tissue injury, including renal, hepatic, and

splenic contusions or laceration, with abdominal ultrasonography. Minor elevations in liver enzymes and microscopic hematuria may be found with less severe injury. Ophthalmologic examination may detect retinal hemorrhages, which indicates a potential need for brain imaging, preferably with magnetic resonance imaging in a neurologically stable child.
Evaluation of the family and caretaker systems by social services and possibly a report for evaluation by child protective services is clearly indicated when possible child abuse is suspected. Development of a safety plan may improve the outcome for women who are in abusive relationships with domestic partners, which is a risk factor for child abuse, and decrease episodes of violence, at least in the short term.
