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Complication of Pneumonia
Ji-Yeon Kim

Children’s Hospital of Michigan, Detroit, MI, USA

A 2-year-old previously healthy female is admitted to the
pediatric intensive care unit (PICU) with tachypnea, grunt-
ing, and nasal flaring. She is hypoxic despite receiving sup-
plemental oxygen with a high-flow nasal cannula (HFNC)
at 12 L/min and FiO2 0.7.

History of Present Illness

This is a 2-year-old female with no significant past medical
history who presented with 2 days of fever, cough, and dif-
ficulty breathing. Her mother reports that for the past
2 weeks the patient has had intermittent low-grade fever
with cough. Difficulty breathing started 2 days ago with
fever of 40 C (104 F). She has been eating and drinking less
and having decreased wet diapers. She has been in close
contact with her older brother who has also had symptoms
of cough, rhinorrhea, and congestion. Her parents decided
to bring her to the emergency department (ED) when her
fever did not defervesce with acetaminophen and she con-
tinued to have difficulty breathing.

Past Medical History

The patient was born at 39 weeks gestational age. Family
denies history of hospitalizations or outpatient visits for ill-
ness. Immunizations are up-to-date for age, but she has not
received the influenza vaccine this year.

Past Surgical History

Family denies any previous surgical procedures.

Family History

Parents are healthy. There is a 6-year-old sibling who had a
cold and fever about a week ago. Grandparents are alive
and well. Paternal grandmother has a history of breast can-
cer. Denies family history of asthma or allergies.

Current Status

On arrival in the ED, the patient is noted to have difficulty
breathing, with grunting and nasal flaring. She is tachy-
cardic, with heart rate of 160 bpm, and tachypneic, with
respiratory rate of 56 breaths per minute. On examination
the patient has diminished breath sounds over the left
lung field. The patient is placed on 50% oxygen using
HFNC at 8 L/min but remains hypoxic with pulse oxim-
eter reading of 90% saturation. A basic metabolic panel
and complete blood count are obtained with values as
noted in Tables 1.1 and 1.2. The chest X-ray is shown in
Figure 1.1.

Questions

Answer the following questions using the details provided.

1 What are the pathologic findings on the X-ray?
2 What are the most common pathogens causing pneu-

monia in infants and children?
3 What are the recommended antimicrobial therapies for

bacterial pneumonia?
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Rationale and Evidence-based Practice
Explanation

What are the pathologic findings on the X-ray?

There is a large left pleural effusion with atelectasis of the
left lung. Atelectasis is suspected because of shifting of
the mediastinum toward the left suggesting volume loss.

There is complete obliteration of the lateral hemithorax
and the left lung base. The right lung is clear. Gas-distended
bowel loops are noted in the left upper abdomen.

What are the most common pathogens causing
pneumonia in infants and children?

See Table 1.3.

What are the recommended antimicrobial
therapies for bacterial pneumonia?

Treatment of suspected bacterial pneumonia is based on
presumed pathogen, age, and clinical appearance of the
patient. For a mildly ill child who does not require hospi-
talization, amoxicillin is recommended. For school-age
children or clinical features concerning for atypical pneu-
monia (Mycoplasma pneumoniae or Chlamydophila
pneumoniae), azithromycin is recommended. For those
who require hospitalization, the antibiotic of choice is
cefotaxime or ceftriaxone. If clinical features suggest Staph-
ylococcus aureus (pneumatoceles, empyema or bronchopul-
monary fistula) initial antibiotic therapy should include
clindamycin or vancomycin.
If viral pneumonia is suspected, it is reasonable to with-

hold antibiotic therapy especially in patients who are clin-
ically stable and present with clinical evidence suggesting a
viral infection. Optimal total duration of antibiotic therapy
should not be less than 10–14 days, unless azithromycin is
used (duration of 5 days total).

Continuation of case: The child is admitted to the PICU
and continues to have oxygen desaturations despite an
increase to 70% oxygen using HFNC at 12 L/min. She
becomes lethargic with increased work of breathing. The
patient is intubated and a chest tube is placed in the left
pleural space. About 400 mL of frank pus is drained from
the chest tube.

4 What are the most common causes of pleural effusion?
5 What are the characteristics of an exudative effusion?
6 What is the management of pleural empyema?

What are the most common causes of pleural
effusion?

See Table 1.4.

What are the characteristics of an exudative
effusion (empyema)?

See Table 1.5.

Table 1.1 Complete blood count.

White blood cell count 18 900/mm3

Hemoglobin 13 g/dL

Hematocrit 32%

Platelet count 303 000/mm3

Neutrophils 63%

Lymphocytes 11%

Monocytes 20%

Bands 4%

Table 1.2 Basic metabolic profile.

Sodium 130 mEq/L

Potassium 4.5 mEq/L

Chloride 97 mEq/L

Carbon dioxide 18 mEq/L

Blood urea nitrogen 35 mg/dL

Creatinine 0.83 mg/dL

Glucose 135 mg/dL

C-reactive protein (CRP) 4412 mg/L

Figure 1.1 Chest X-ray.

0004656527.3D 2 3/3/2020 10:39:38 AM

2 Cases in Pediatric Acute Care



What is the management of empyema?

Treatment of empyema is based on stage of disease
(exudative, fibrinopurulent, and organizing) which can

be assessed using imaging studies such as ultrasonography
and computed tomography (CT). In stage 1 (exudative),
fibrinous exudates, which are clear and sterile, form on
the surface of the pleura. In stage 2 (fibrinopurulent),

Table 1.3 Pathogens causing pneumonia in infants and children.

Cause Age and epidemiology Common complications

Bacterial

Group B streptococci Neonates Shock, respiratory failure, apnea

Streptococcus pneumoniae 3 weeks to 4 years, asplenia,
immunosuppressed

Consolidation, pneumatoceles, empyema, shock

Staphylococcus aureus Infants Pneumatoceles, empyema

Mycoplasma pneumoniae >5 years; summer to fall Atypical pneumonia

Group A streptococci >5 years Empyema, pneumatoceles

Chlamydophila pneumoniae Adolescents Atypical pneumonia

Chlamydia trachomatis Neonates Associated with conjunctivitis

Mixed anaerobes Underlying pulmonary disease Aspiration and necrotizing pneumonia, pneumatoceles

Gram-negative enterics
(Pseudomonas)

Neonates Hospital-acquired pneumonia, necrotizing pneumonia,
shock

Viral: infants and children <5 years

Respiratory syncytial virus Winter Bronchiolitis, apnea

Parainfluenza types 1–3 Fall Croup, wheezing, pneumonitis, tracheitis

Influenza A, B Winter High fever, bacterial superinfection, apnea, seizures,
Guillain–Barré syndrome, Reye syndrome

Human metapneumovirus Winter Similar to respiratory syncytial virus

Others

Foreign body, food or gastric acid aspiration, hypersensitivity to inhaled material (hydrocarbon or lipoid substances), drug- or
radiation-induced pneumonitis

Table 1.4 Causes of pleural effusion.

Category Causes

Infection (exudates) Bacterial, viral, fungal, mycobacterial

Cardiovascular Congestive heart failure, constrictive pericarditis, superior vena cava obstruction, postcardiac surgery

Pulmonary Pulmonary infarction, atelectasis, pulmonary embolism, drug-induced pleuritic reaction

Intra-abdominal Abdominal surgery, pancreatitis, hepatitis, peritonitis, subdiaphragmatic or intrahepatic abscess, cirrhosis
with ascites

Renal Uremia, urinary tract obstruction, nephrotic syndrome, peritoneal dialysis

Neoplastic Lymphoma, leukemia, carcinoma

Collagen vascular
disease

Rheumatoid arthritis, systemic lupus erythematosus, Sjögren syndrome, Wegener granulomatosis,
myxedema, sarcoidosis

Iatrogenic/
miscellaneous

Extravascular central venous catheter placement (i.e. misplaced catheter), radiation therapy, hemothorax,
chylothorax, hypoalbuminemia, esophageal rupture
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the exudates become thick and purulent. Septations are
formed creating infected pleura that are loculated. In stage
3 (organizing), granulation tissues are created from
proliferation of the fibroblast-creating areas of abscess
cavities surrounding the lung. Treatment involves antibi-
otic therapy and drainage with tube thoracostomy. In

order to debride or lyse adhesions and drain loculated
areas of pus, additional approaches could be utilized
including intrapleural fibrinolytic therapy (streptokinase,
urokinase, or tissue plasminogen activator) and surgical
options (selected video-assisted thoracoscopy and
decortication).
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Table 1.5 Characteristics of an exudative effusion (empyema).

Characteristic Transudate Empyema

Appearance Clear Cloudy

Cell count (per mm3) <1000 Usually >50 000

Cell type Lymphocytes, monocytes Neutrophils

Lactate dehydrogenase (LDH) <200 U/L >1000 U/L

Pleural fluid LDH/serum LDH <0.6 >0.6

Protein <3 g Rare Frequent

Pleural fluid protein/serum protein <0.5 >0.5

Glucose Normal (>60 mg/dL) Low (<40 mg/dL)

pH Normal (7.40–7.60) <7.30

Gram stain Negative Sometimes positive
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