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To the Editor:

Lower respiratory tract infections are the most common reason for hospitalization in the pediatric age
group in the United States. Although pneumonia is prevalent, complicated pneumonia such as empyema,
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. lung abscess and necrotizing pneumonia (NP) is uncommon in children1. The prevalence of complicated
pneumococcal pneumonia decreased significantly after the introduction of the thirteen-valent pneumococcal
vaccine in 20101. NP in the pediatric population is a severe disease characterized by extensive destruction
and liquefaction of the lung tissue resulting in loss of the pulmonary parenchymal architecture, cavitation
of the lung, and pleural involvement. Renal complications of complicated pneumonia are rare and mostly
reported as atypical hemolytic uremic syndrome (HUS)2. Post-infectious glomerulonephritis (PIGN) is an
unexpected complication of bacterial pneumonia3.

We report a six-year-old otherwise healthy fully vaccinated girl with a 4-day history of fever, abdominal pain,
vomiting, non-bloody diarrhea, and poor oral intake. Parents reported decreased urine output and dark-
colored urine on the day of admission. Initial evaluation revealed serum creatinine of 5.01 mg/dL and blood
urea nitrogen of 86 mg/dL, elevated acute phase reactants suggesting acute kidney injury (AKI) in the setting
of an undiagnosed acute infectious process. The patient was admitted with decreased effective circulatory
volume. Urinalysis revealed hematuria with <25% dysmorphic red blood cells (RBCs), proteinuria, pyuria,
and RBC casts and granular casts, suggestive of acute glomerulonephritis.

She was started on intermittent hemodialysis at day 2 of admission to address uremia, fluid overload, and
hyperphosphatemia. A renal biopsy revealed diffuse exudative glomerulonephritis, consistent with infection-
related glomerulonephritis. ASO, Anti-DNase B were negative; C3, C4 levels were low. She was treated
with pulse IV methylprednisolone 10mg/kg/day for three days. The first 5 days in the hospital, the patient
remained afebrile and her lung exam was normal without respiratory symptoms.

On day six of admission, she developed acute right-sided chest pain and shortness of breath during hemodial-
ysis. Chest x-ray (CXR) revealed a large right-sided tension pneumothorax, prompting therapeutic chest
tube placement. Repeat CXR revealed reexpansion of the right lung and a significant right upper lobe
consolidation with an ovoid hyperlucency and an air-fluid level. A chest CT scan confirmed the diagnosis of
NP with multiple cavities (Image).

Flexible bronchoscopy was performed with bronchoalveolar lavage revealing 42% neutrophils and negative
cultures. She was treated with broad spectrum intravenous antibiotics.

During admission, she developed hypertension, well-controlled with scheduled enalapril and amlodipine,
as well as isradipine as needed. On day 14 of admission, hemodialysis was discontinued as kidney function
improved, and chest tube was removed. She was discharged at day 26 of admission on intravenous ceftriaxone
and oral metronidazole to complete 30 days of treatment. A repeat chest CT at end of treatment showed
complete resolution of NP. Renal functions and blood pressure normalized on follow up.

NP is characterized by persistent high fevers and prolonged hospitalizations even with appropriate antibiotic
treatment1. Most often, NP affects immunocompetent children with no underlying risk factors4. The
pathophysiology of this complication is acute liquefactive necrosis of the lung parenchyma which results in
the development of pneumatoceles4. The most common pathogen causing NP is Streptococcus pneumoniae
followed by Staphylococcus aureus and Streptococcus pyogenes. Other rarer bacterial and viral pathogens
are Mycoplasma pneumonia, Influenza, and Adenovirus1. Identifying the microbiologic pathogen can be
challenging and is only made in 50% of cases1. In our case, we did not isolate the causative microorganism.
NP typically resolves without residual morbidity, even after a protracted course1,4.

Pleural involvement is almost universal in NP, and the course of pleural disease often determines duration
and outcome, particularly as it relates to the complication of bronchopleural fistula (BPF)1. BPF is most
likely due to the necrotic development of a connection between bronchial space and pleural space4. BPF
formation is associated with a significantly longer hospital stay in children with NP4. Yet, most cases heal
without surgical intervention4. Tension pneumothorax has been observed as a rare complication of NP1.

Renal involvement in complicated pneumonia is rare. Atypical HUS has been reported as a complica-
tion of pneumonia, particularly associated with empyema. (most commonly due to invasive Streptococcus
pneumoniae)2. In a case series of 37 cases of atypical HUS, 34 patients (92%) had pneumonia with 10 pa-
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. tients (29%) with NP5. Less commonly, pneumonia can be associated with PIGN. PIGN is the most common
glomerulonephritis in children worldwide. Pneumonia-associated PIGN is rare. In a case series from the US,
PIGN accounted for 0.15% of admissions for pneumonia and 0.39% of admissions for glomerulonephritis6.
Pneumonia-associated PIGN is known to be caused by various bacterial pathogens including Streptococ-
cus pneumoniae, Staphylococcus aureus, Mycoplasma pneumoniae, Chlamydia pneumoniae, Nocardia, and
Coxiella burnetii3. Different from the usual presentation of the PIGN (in which the time interval between
a pharyngeal group A Streptococcal infection and PIGN is 6 to 10 days), pneumonia-associated PIGN is
usually concomitant with the pulmonary disease3,6.

Our case is unusual in several ways: pneumonia-associated PIGN typically presents with respiratory symp-
toms first, and acute kidney injury developing during the course of pneumonia3. More surprisingly, the
patient developed NP which is characterized by even more severe respiratory symptoms1. Yet, our patient
presented without respiratory complaints and pneumonia became apparent only after the development of
pneumothorax. We could only identify 2 cases of pneumonia-associated PIGN who presented with renal
involvement before pulmonary complaints6,7. Also, previous cases in the literature of pneumonia-associated
PIGN report mostly a non-complicated course of pulmonary disease3,6. In a case series of 11 children with
pneumonia-associated PIGN, only one case developed a small empyema6. Similarly, the majority of the
reported cases of pneumonia-associated PIGN describe a benign course of renal disease3,6. Our patient’s
kidney failure progressed rapidly, and she required 2 weeks of intermittent hemodialysis and a three-day
course of pulse steroid therapy. At present, systemic corticosteroids are not recommended for patients with
complicated pneumonia. A Cochrane review including 17 randomized controlled trials, of which four were
conducted on children, found that corticosteroid therapy reduced mortality and morbidity in adults with
severe CAP, and morbidity, but not mortality, in adults and children with non-severe CAP1. We speculate
that pulse steroid treatment may have modified the course of NP in our patient.

This case suggests an atypical presentation of NP with predominant renal complications is possible. Pediatri-
cians should be aware of renal complications of respiratory diseases. Systemic steroids should be considered
in the treatment of NP.
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