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A 5-year-old boy comes to the office with periorbital edema and rust-colored urine for 2 days. His 

oral intake has been normal, but his parents are concerned that he is voiding less frequently than 

usual. Three weeks ago, he had a pustule on his face that subsequently developed an overlying, 

adherent, honey-crusted layer and resolved with antibiotics. The patient's blood pressure is mildly 

elevated. Urinalysis is positive for protein and red blood cell casts. Which of the following 

characteristics best describes the bacteria involved in this patient's condition? 

✓O A. Bacitracin-sensitive (81 % ) 

O B.Catalase-positive (5%) 

O C.Coagulase-positive (5%) 

O D.Grows in clusters (2%) 

0 E.Nonhemolytic (0%) 

O F. Quellung reaction-positive (3%) 
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Acute poststreptococcal glomerulonephritis 

• Can be asymptomatic 

Clinical 
• If symptomatic: 

features 
o Gross hematuria (tea- or cola-colored urine) 

o Edema (periorbital, generalized) 

o Hypertension 
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• Urinalysis: + protein, + blood, + red blood cell casts 

• Serum: 

Laboratory o ! C3 & possible ! C4 

findings o j Serum creatinine 

o j Anti-DNase B & j AHase 

o j ASO & j anti-NAO (from preceding pharyngitis) 

AHase = antihyaluronidase; anti-DNase B = antideoxyribonuclease-8; ASO 

= antistreptolysin O; anti-NAD = antinicotinamide-adenine dinucleotidase. 

This patient's most likely diagnosis is acute poststreptococcal glomerulonephritis (PSGN). 

PSGN is an immune complex-mediated disease that occurs 1-3 weeks after a pharyngeal or skin 

infection (eg, impetigo) by Streptococcus pyogenes (group A Streptococcus or GAS). Deposition of 

streptococcal nephritogenic antigens within the glomerulus causes immune complex formation, 

which in turn triggers complement activation and inflammation. 

GAS is a gram-positive, beta-hemolytic, bacitracin-sensitive bacterium that grows in chains. 

Gram-positive bacteria retain the crystal violet stain and appear purple. When GAS is plated on 

blood agar culture, GAS causes beta hemolysis (complete red cell lysis) and transparency in the 

normally red agar media. Bacitracin can be used to distinguish GAS from other streptococcal 

strains, with GAS being sensitive to bacitracin and most non-group A strains resistant. 

Symptoms of PSGN typically include edema, gross hematuria, hypertension, and oliguria. The 

edema is commonly periorbital and can become generalized. Gross hematuria often presents as 

tea- or cola-colored urine, and urinalysis is positive for protein and blood. Serum abnormalities 

include a low C3 and mildly elevated creatinine. Antibody titers reflecting a previous GAS infection 

are helpful in diagnosis (Table). A biopsy is usually not indicated for diagnosis when the presentation 

is classic. 

(Choices B, C, and D) Catalase-positive bacteria possess catalase, an enzyme that protects the 

bacteria from oxidative damage. Coagulase-positive bacteria have coagulase, which helps form 

clots to prevent bacterial destruction. Staphylococcus aureus is a gram-positive, catalase-positive, 

coagulase-positive bacterium that grows in clusters. S aureus causes a wide range of infections (eg, 

skin abscess, endocarditis, septic arthritis, osteomyelitis). GAS is catalase- and coagulase-negative. 

(Choice E) Nonhemolytic, or gamma-hemolytic, organisms do not cause hemolysis of red blood 

cells and therefore do not change the agar color around the colony. Enterococcus, which can cause 

urinary tract infections and endocarditis, is nonhemolytic. 

(Choice F) The Quellung reaction refers to capsule swelling that is evident on microscopy after a 

bacterium is exposed to its capsular antigens. Streptococcus pneumoniae, the most common cause 

of community-acquired pneumonia, is an example of a Quellung-reaction-positive bacterium. 

Educational objective: 

Group A Streptococcus (GAS) is a gram-positive, bacitracin-sensitive, beta-hemolytic bacterium that 

grows in chains. Acute poststreptococcal glomerulonephritis is preceded by a GAS pharyngeal or 

skin infection and presents with edema, hematuria, and hypertension. 
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