Board Review Week of October 19, 2009 – FLUIDS AND ELECTROLYTE METABOLISM
1.  Question 121
You are evaluating a 1-year-old girl who was admitted to the pediatric intensive care unit following 3 days of diarrhea and decreased oral intake. Her heart rate is 160 beats/min, respiratory rate is 30 breaths/min, blood pressure is 70/40 mm Hg, and she has weak peripheral pulses. An arterial blood gas evaluation on room air reveals pH of 7.08, Paco2 of 25 mm Hg, Pao2 of 100 mm Hg, and HCO3 of 5.0 mEq/L (5.0 mmol/L). Initial electrolyte values are: sodium of 130.0 mEq/L (130.0 mmol/l), potassium of 4.0 mEq/L (4.0 mmol/L), chloride of 95.0 mEq/L (95.0 mmol/L), bicarbonate of 6.0 mEq/L (6.0 mmol/L), and glucose of 100.0 mg/dL (5.6 mmol/L).

Of the following, the MOST appropriate initial therapy is

a) 5 mcg/kg per minute dopamine infusion

b) 1 mEq/kg intravenous potassium chloride

c) 1 mEq/kg intravenous sodium bicarbonate

d) 20 mL/kg intravenous 0.9% sodium chloride

e) 1 unit/kg intravenous insulin

2.    Question 137
You are evaluating a 2-week-old breastfed infant who is 15% below his birthweight and has been lethargic and fed poorly over the past 4 days. You administer a normal saline fluid bolus. Laboratory results include: 

· Blood glucose of 126.0 mg/dl (7.0 mmol/L) 

· Serum sodium of 170.0 mEq/L (170.0 mmol/L) 

· Serum potassium of 5.0 mEq/L (5.0 mmol/L) 

· Blood urea nitrogen of 31.0 mg/dL (11.1 mmol/L) 

· Serum creatinine of 2.9 mg/dL (256.4 mcmol/L) 

Of the following, the MOST appropriate initial fluid for correction is a solution containing 5% dextrose and

Given the items in the following ordered format:
a) 0.20 NaCl (%), 40 KCl (mEq/L), Duration of Infusion(hr) 12 to 24

b) 0.45 NaCl (%), 0 KCl (mEq/L), Duration of Infusion(hr) 48 to 72

c) 0.45 NaCl (%), 40 KCl (mEq/L), Duration of Infusion(hr) 12 to 24

d) 0.9 NaCl (%), 0 KCl (mEq/L), Duration of Infusion(hr)  12 to 24

e) 0.9 NaCl (%), 40 KCl (mEq/L), Duration of Infusion(hr) 48 to 72

3.  Question 243
A 5-month-old boy is brought to the emergency department by his mother because of decreased activity and vomiting for 1 day. She reports occasional foul-smelling stools but no recent changes in stool pattern. There has been no fever. As a neonate, the boy had difficulty gaining weight and prolonged jaundice, but he has not required hospitalization. Physical examination reveals an ill-appearing child who has mild dehydration, a heart rate of 120 beats/min, and otherwise normal vital signs. He appears somewhat cachectic, and his weight is at the 3rd percentile. Laboratory values include a normal complete blood count and urinalysis, sodium of 134.0 mEq/L (134.0 mmol/L), chloride of 86.0 mEq/L (86.0 mmol/L), potassium of 3.8 mEq/L (3.8 mmol/L), and carbon dioxide of 31.0 mEq/L (31.0 mmol/L). Blood urea nitrogen and creatinine values are within normal limits.

Of the following, the MOST likely diagnosis is

a) Bartter syndrome

b) congenital adrenal hyperplasia

c) cystic fibrosis

d) Fanconi syndrome

e) hypertrophic pyloric stenosis

4.  Question 30
You are asked to evaluate a 3,500-g term infant who was found to have unilateral renal agenesis on prenatal ultrasonography. Laboratory tests reveal a sodium concentration of 140 mEq/L (140 mmol/L), potassium of 4.1 mEq/L (4.1 mmol/L), chloride of 110 mEq/L (110 mmol/L), and bicarbonate of 19 mEq/L (19 mmol/L).

Of the following, the serum bicarbonate value can be explained BEST by

a) a normal value for age

b) an inborn error of metabolism

c) renal compensation for primary respiratory alkalosis

d) renal tubular acidosis

e) stool losses of bicarbonate resulting in metabolic acidosis

5.  Question 9
An 8-month-old Caucasian infant presents with a history of failure to gain weight for the past 4 months.  The infant was born after a term uncomplicated pregnancy. His birthweight was 3.5 kg. He always has been a poor eater and tends to spit up formula frequently after feeding. Physical examination documents the weight below the 3rd percentile, height at the 5th percentile, and head circumference at the 25th percentile. Vital signs include: respiratory rate of 32 breaths/min, heart rate of 110 beats/min, and blood pressure of 80/45 mm Hg. Other than poor subcutaneous fat, no abnormalities are noted. Laboratory studies reveal: hemoglobin, 11 g/dL (110 g/L); sodium, 136 mEq/L (136 mmol/L); potassium, 4.0 mEq/L (4.0 mmol/L); chloride, 112 mEq/L (112 mmol/L); and bicarbonate, 14 mEq/L (14 mmol/L). Venous blood pH is 7.24 and PCO2 is 26 mm Hg. Blood urea nitrogen and serum creatinine concentrations are normal. Urinalysis shows a pH of 7.0, specific gravity of 1.015, and no protein or glucose. 

Of the following, the most likely diagnosis is
a) Cystic fibrosis

b) Gastroesophageal reflux

c) Obstructive uropathy

d) Organice academia

e) Renal tubular acidosis

6.  Question 10

A 2-year-old girl is brought to the emergency department after being found unconscious in the basement.  On physical examination, she is unresponsive to tactile and verbal stimuli except for withdrawal to pain. Pupils are equal and reactive. Respirations are 30 breaths/min and deep, heart rate is 130 beats/min, axillary temperature is 98.2°F (36.8°C), and blood pressure is 90/60 mm Hg. Laboratory studies show: serum sodium, 138 mEq/L (138 mmol/L); potassium, 3.8 mEq/L (3.8 mmol/L); chloride, 94 mEq/L (94 mmol/L); bicarbonate, 10 mEq/L (10 mmol/L); blood urea nitrogen, 14 mg/dL (5 mmol/L); blood glucose, 72 mg/dL (4 mmol/L); serum osmolality, 330 mOsm/kg (330 mmol/kg); venous blood pH, 7.15; and PCO2, 16 mm Hg. 
Of the following, the most likely diagnosis is

a) carbon monoxide poisoning

b) diabetic ketoacidosis

c) encephalitis

d) ethylene glycol ingestion

e) salicylate poisoning

7.  Question 11  

A 6-week-old male infant presents with vomiting and poor weight gain for the last 2 weeks. The

vomiting is described as forceful, and it occurs after every feeding. Physical examination reveals poor subcutaneous fat. You palpate a 2 x 2 cm round mass to the right of the midline in the upper abdominal region. Laboratory studies show: serum sodium, 128 mEq/L (128 mmol/L); potassium, 3.2 mEq/L (3.2 mmol/L); chloride, 86 mEq/L (86 mmol/L); bicarbonate, 34 mEq/L (34 mmol/L); and calcium, 8.2 mg/dL (8.2 mmol/L). Venous blood pH is 7.55.  Measurement of urine electrolytes document sodium, 12 mEq/L (12 mmol/L) and chloride, 8 mEq/L (8 mmol/L). 
Administration of which of the following is most likely to correct alkalosis in this child?
a) angiotensin-converting enzyme inhibitors

b) calcium chloride

c) hydrochlorothiazide

d) hydrocortisone

e) sodium and potassium chloride
8.  Question 12  

A 12-year-old girl who has steroid-dependent asthma presents with increasing respiratory difficulty for 12 hours. On physical examination, her respiratory rate is 30 breaths/min, heart rate is 160 beats/min, and blood pressure is 80/50 mm Hg. She is unable to speak a full sentence and has severe suprasternal retractions. Her extremities are cool, and capillary refill is poor. Chest auscultation reveals bilateral inspiratory/expiratory wheezing with decreased air entry over the right hemithorax. Arterial blood gases while receiving oxygen via a face mask reveal: pH, 7.1; PCO2, 50 mm Hg; PCO2, 50 mm Hg, and HCO3, 15 mEq/L (15 mmol/L). 
Which of the following best describes this child’s acid-base disorder?
a) combined metabolic and respiratory acidosis

b) metabolic acidosis with compensated respiratory alkalosis

c) metabolic acidosis without respiratory compensation

d) respiratory acidosis with compensated metabolic alkalosis

e) respiratory acidosis without metabolic compensation

9.  Question 23
You are supervising a pediatric resident in her continuity clinic. She is evaluating a 4-week-old male infant who has had projectile vomiting after feeding for the past week. After reviewing the patient's electrolyte levels, she obtains an electrocardiogram (ECG) and asks you to help interpret it (Item Q23A). The ECG reveals flat T waves. 
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Of the following, the MOST likely electrolyte abnormality suggested by the electrocardiographic findings is
a) hypercalcemia

b) hyperkalemia
c) hypernatremia
d) hypocalcemia
e) hypokalemia
10.  Question 52
A 12-month-old boy comes to the emergency department with a 3-day history of intractable vomiting and watery diarrhea. His mother reports decreased urine output for the past 24 hours. His heart rate is 180 beats/min, and his blood pressure is 85/40 mm Hg. He is lethargic but responds to stimulation. His mucous membranes are very dry, his skin turgor is decreased, and his capillary refill is 3 seconds. The remainder of his physical examination findings are unremarkable.

Of the following, the laboratory data that are MOST consistent with this patient's clinical presentation are

a) Serum Sodium:High; Serum Osmolality:High; Urine Sodium:Low; Urine Osmolality:Low

b) Serum Sodium:Low; Serum Osmolality:Low; Urine Sodium:Low; Urine Osmolality:High
c) Serum Sodium:Low; Serum Osmolality:Low; Urine Sodium:High; Urine Osmolality:High
d) Serum Sodium:Low; Serum Osmolality:Normal; Urine Sodium:High; Urine Osmolality:High
e) Serum Sodium:Normal; Serum Osmolality:Normal; Urine Sodium: Low; Urine Osmolality:Low
11.  Question 53
A 2-year-old boy presents with a history of vomiting and diarrhea for several days. Physical examination reveals lethargy, poor oral intake, tachycardia, dry mucous membranes, and poor skin turgor. He refuses to take oral fluids, so you decide to begin intravenous fluid administration.

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

a) administer a bolus of hypotonic fluids at 20 mL/kg

b) administer a bolus of isotonic fluid at 20 mL/kg
c) administer a bolus of 3% saline at 10 mL/kg
d) administer 5% dextrose and 0.25 normal saline with 20 mEq potassium chloride at maintenance rate
e) await laboratory results before starting fluid therapy
12.  Question 14
A 7 year old boy develops mental status changes 2 days after surgery to remove a craniopharyngioma.  Two days later, he develops hyponatremia (serum sodium of 124 mEq/L [124 mmol/L]), with an elevated serum creatinine (1.2 mg/dL [106.1 mcmol/L]).  His urine output increases from 2.2 mL/kg per hour to 4.8 mL/kg per hour and his weight decreases from 18.8 kg to 18.0 kg.  His serum osmolality is 620 mOsm/L, and his urine osmolality is 345 mOsm/L.  His vital signs include a temperature of 98.9 degrees F (37.2 degrees C), heart rate of 128 beats/min and blood pressure of 80/50 mm Hg.
Of the following, the MOST likely cause of the abnormalities described for this child is

a) adrenal insufficiency

b) cerebral salt wasting

c) diabetes insipidus

d) hemolytic-uremic syndrome

e) syndrome of inappropriate secretion of antidiuretic hormone

13.  Question 29
A 3 year old girl has meningitis complicated by the syndrome of inappropriate secretion of antidiuretic hormone (SIADH).  She is transferred to your hospital after 2 days of illness, and you are asked to manage her fluid and electrolyte abnormalities.

Of the following, the MOST appropriate set of management options is
a) Maintenance fluids, no sodium in IVF, consider demeclocycline if no improvement in 12 h

b) 0.2 x maintenance fluids, elevated sodium for age in IVF, start demeclocycline immediately

c) 0.66 x maintenance fluids, normal for age sodium in IVF, consider demeclocycline if no improvement in 12 h

d) 1.5 x maintenance fluids, normal for age sodium in IVF, start demeclocycline immediately

e) 2 x maintenance fluids, no sodium in IVF, start demeclocycline immediately
14.  Question 5
An obese 14 year old boy who has been receiving a course of prednisone for asthma is brought to the emergency department comatose and responding only to pain.  His mother states that he has been drinking juice and carbonated beverages to quench his thirst.  This morning he became increasingly lethargic, refused fluids and finally became unresponsive.  On physical examination, his blood pressure is 120/50 mm Hg, pulse is 100 beats/min, and respiratory rate is 20 breaths/min.  His lungs are free of wheezes, with good air exchange.  He appears 10% dehydrated.  Initial laboratory studies reveal:

-glucose, 1200 mg/dL

-sodium 128 mEq/L

-chloride 90 mEq/L

-potassium 4.3 mEq/L

-bicarbonate 15 mEq/L

-BUN 32 mg/dL

-serum osmolality 334 mOsm/kg H2O

Of the following, the MOST appropriate general plan for fluid therapy in this patient is to replace the

a) fluid deficit over 24 hours with one half of the deficit in the first 8 hours

b) fluid deficit over 36 to 48 hours

c) fluid deficit over 36 to 48 hours and administer NaHCO3 to correct the acidosis

d) sodium deficit initially with NaHCO3 and 0.9% NaCl

e) sodium deficit initially with 3% NaCl
