
Pneumonia  

Epidemiology    inflammation of the parenchyma of the lungs—is a substantial cause 

of morbidity and mortality in childhood throughout the world, rivaling diarrhea as a cause 

of death in developing countries , pneumonial  is estimated to cause ≈3 million deaths, or 

an estimated 29%  of all deaths, among children younger than 5 yr worldwide.  

 

Etiology  

Although most cases of pneumonia are caused by microorganisms, noninfectious 

causes include aspiration of food or gastric acid, foreign bodies, hydrocarbons, and 

lipoid substances, hypersensitivity reactions, and drug- or radiation-induced 

pneumonitis. The cause of pneumonia in an individual patient is often difficult to 

determine because direct culture of lung tissue is invasive and rarely performed. 

Cultures performed on specimens obtained from the upper respiratory tract or 

“sputum” often do not accurately reflect the cause of lower respiratory tract 

infection. With the use of state-of-the-art diagnostic testing, a bacterial or viral 

cause of pneumonia can be identified in 40-80%  of children with 

community-acquired pneumonia. Streptococcus pneumoniae (pneumococcus) is the 

most common bacterial pathogen in children 3  wk to 4 yr of age, whereas 

Mycoplasma pneumoniae and Chlamydophila pneumoniae are the most frequent 

pathogens in children 5 yr and older. In addition to pneumococcus, other bacterial 

causes of pneumonia in previously healthy children in the USA include group A 

streptococcus (Streptococcus pyogenes), and Staphylococcus aureus  

S. pneumoniae, H. influenzae, and S. aureus are the major causes of hospitalization 

and death from bacterial pneumonia among children in developing countries 

The incidence of H. influenzae has been significantly reduced in areas where routine 

Hib immunization has been implemented. 

Viral pathogens are a prominent cause of lower respiratory tract infections in 

infants and children <5 yr of age. Viruses are responsible for 45%  of the episodes of 

pneumonia identified in hospitalized children in Dallas. Unlike bronchiolitis, for 

which the peak incidence is in the 1st yr of life, the highest frequency of viral 

pneumonia occurs between the ages of 2 and 3 yr, decreasing slowly thereafter. Of 

the respiratory viruses, influenza virus and respiratory syncytial virus (RSV) (are 

the major pathogens, especially in children <3 yr of age. Other common viruses 

causing pneumonia include parainfluenza viruses, adenoviruses, rhinoviruses, and 

human metapneumovirus.  

Pathogenesis  

The lower respiratory tract is normally kept sterile by physiologic defense 

mechanisms, including mucociliary clearance, the properties of normal secretions 

such as secretory immunoglobulin A (IgA), and clearing of the airway by coughing. 

Immunologic defense mechanisms of the lung that limit invasion by pathogenic 
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organisms include macrophages that are present in alveoli and bronchioles, 

secretory IgA, and other immunoglobulins. Additional factors that promote 

pulmonary infection include trauma, anesthesia, and aspiration. 

Viral pneumonia usually results from spread of infection along the airways, 

accompanied by direct injury of the respiratory epithelium, which results in airway 

obstruction from swelling, abnormal secretions, and cellular debris. The small 

caliber of airways in young infants makes such patients particularly susceptible to 

severe infection. Atelectasis, interstitial edema, and ventilation-perfusion mismatch 

causing significant hypoxemia often accompany airway obstruction. Viral infection 

of the respiratory tract can also predispose to secondary bacterial infection by 

disturbing normal host defense mechanisms, altering secretions, and modifying the 

bacterial flora. 

Bacterial pneumonia most often occurs when respiratory tract organisms colonize 

the trachea and subsequently gain access to the lungs, but pneumonia may also 

result from direct seeding of lung tissue after bacteremia. When bacterial infection 

is established in the lung parenchyma, the pathologic process varies according to the 

invading organism. M. pneumoniae attaches to the respiratory epithelium, inhibits 

ciliary action, and leads to cellular destruction and an inflammatory response in the 

submucosa. As the infection progresses, sloughed cellular debris, inflammatory 

cells, and mucus cause airway obstruction, with spread of infection occurring along 

the bronchial tree, as it does in viral pneumonia. 

S. pneumoniae produces local edema that aids in the proliferation of organisms and 

their spread into adjacent portions of lung, often resulting in the characteristic focal 

lobar involvement. 

Group A streptococcus infection of the lower respiratory tract results in more 

diffuse infection with interstitial pneumonia. The pathology includes necrosis of 

tracheobronchial mucosa; formation of large amounts of exudate, edema, and local 

hemorrhage, with extension into the interalveolar septa; and involvement of 

lymphatic vessels and the increased likelihood of pleural involvement. 

S. aureus pneumonia manifests in confluent bronchopneumonia, which is often 

unilateral and characterized by the presence of extensive areas of hemorrhagic 

necrosis and irregular areas of cavitation of the lung parenchyma, resulting in 

pneumatoceles, empyema, or, at times, bronchopulmonary fistulas. 

Clinical Manifestations  

Viral and bacterial pneumonias are often preceded by several days of symptoms of 

an upper respiratory tract infection, typically rhinitis and cough. In viral 

pneumonia, fever is usually present; temperatures are generally lower than in 

bacterial pneumonia. Tachypnea is the most consistent clinical manifestation of 

pneumonia. Increased work of breathing accompanied by intercostal, subcostal, and 

suprasternal retractions, nasal flaring, and use of accessory muscles is common. 

Severe infection may be accompanied by cyanosis and respiratory fatigue, especially 



in infants. Auscultation of the chest may reveal crackles and wheezing. It is often not 

possible to distinguish viral pneumonia clinically from disease caused by 

Mycoplasma and other bacterial pathogens. 

Bacterial pneumonia in adults and older children typically begins suddenly with a 

shaking chill followed by a high fever, cough, and chest pain. Other symptoms that 

may be seen include drowsiness with intermittent periods of restlessness; rapid 

respirations; anxiety; and, occasionally, delirium. Circumoral cyanosis may be 

observed. In many children, splinting on the affected side to minimize pleuritic pain 

and improve ventilation is noted; such children may lie on one side with the knees 

drawn up to the chest. 

Physical findings depend on the stage of pneumonia. Early in the course of illness, 

diminished breath sounds, scattered crackles, and rhonchi are commonly heard 

over the affected lung field. With the development of increasing consolidation or 

complications of pneumonia such as effusion, empyema, and pyopneumothorax, 

dullness on percussion is noted and breath sounds may be diminished. A lag in 

respiratory excursion often occurs on the affected side. Abdominal distention may 

be prominent because of gastric dilation from swallowed air or ileus. Abdominal 

pain is common in lower lobe pneumonia. The liver may seem enlarged because of 

downward displacement of the diaphragm secondary to hyperinflation of the lungs 

or superimposed congestive heart failure. 

Symptoms described in adults with pneumococcal pneumonia may be noted in older 

children but are rarely observed in infants and young children, in whom the clinical 

pattern is considerably more variable. In infants, there may be a prodrome of upper 

respiratory tract infection and diminished appetite, leading to the abrupt onset of 

fever, restlessness, apprehension, and respiratory distress. These infants appear ill, 

with respiratory distress manifested as grunting; nasal flaring; retractions of the 

supraclavicular, intercostal, and subcostal areas; tachypnea; tachycardia; air 

hunger; and often cyanosis. Results of physical examination may be misleading, 

particularly in young infants, with meager findings disproportionate to the degree of 

tachypnea. Some infants with bacterial pneumonia may have associated 

gastrointestinal disturbances characterized by vomiting, anorexia, diarrhea, and 

abdominal distention secondary to a paralytic ileus. Rapid progression of symptoms 

is characteristic in the most severe cases of bacterial pneumonia(staph pneumonia). 

Diagnosis  

An infiltrate on chest radiograph supports the diagnosis of pneumonia; the film may 

also indicate a complication such as a pleural effusion or empyema. Viral 

pneumonia is usually characterized by hyperinflation with bilateral interstitial 

infiltrates and peribronchial cuffing .Confluent lobar consolidation is typically seen 

with pneumococcal pneumonia .The radiographic appearance alone is not 

diagnostic, and other clinical features must be considered. Repeat chest radiographs 

are not required for proof of cure for patients with uncomplicated pneumonia. 

The peripheral white blood cell (WBC) count can be useful in differentiating viral 



from bacterial pneumonia. In viral pneumonia, the WBC count can be normal or 

elevated but is usually not higher than 20,000 /mm
3
, with a lymphocyte 

predominance. Bacterial pneumonia is often associated with an elevated WBC 

count, in the range of 15,000-40,000 /mm
3
, and a predominance of granulocytes. A 

large pleural effusion, lobar consolidation, and a high fever at the onset of the illness 

are also suggestive of a bacterial etiology. Atypical pneumonia due to C. pneumoniae 

or M. pneumoniae is difficult to distinguish from pneumococcal pneumonia on the 

basis of radiographic and laboratory findings, pneumococcal pneumonia is 

associated with a higher WBC count, erythrocyte sedimentation rate (ESR), and 

C-reactive protein (CRP) level. 

The definitive diagnosis of a viral infection rests on the isolation of a virus or 

detection of the viral genome or antigen in respiratory tract secretions. Growth of 

respiratory viruses in conventional viral culture usually requires 5-10  days, 

although shell vial cultures can reduce this “turnaround time” to 2-3  days. Reliable 

DNA or RNA tests for the rapid detection of RSV, parainfluenza, influenza, and 

adenoviruses are available and accurate.                                        

The definitive diagnosis of a bacterial infection requires isolation of an organism 

from the blood, pleural fluid, or lung. Culture of sputum is of little value in the 

diagnosis of pneumonia in young children. Blood culture results are positive in only 

10%  of children with pneumococcal pneumonia. Cold agglutinins at titers >1 : 64  

are found in the blood in ≈50%  of patients with M. pneumoniae infections. Cold 

agglutinin findings are nonspecific because other pathogens such as influenza 

viruses may also cause increases. Acute infection caused by M. pneumoniae can be 

diagnosed on the basis of a positive polymerase chain reaction (PCR) test result or 

seroconversion in an IgG assay. Serologic evidence, such as the antistreptolysin O 

(ASO) titer, may be useful in the diagnosis of group A streptococcal pneumonia. 

Treatment  

Treatment of suspected bacterial pneumonia is based on the presumptive cause and 

the age and clinical appearance of the child. For mildly ill children who do not 

require hospitalization, amoxicillin is recommended. In communities with a high 

percentage of penicillin-resistant pneumococci, high doses of amoxicillin (80-90  

mg/kg/24  hr) should be prescribed. Therapeutic alternatives include cefuroxime 

axetil and amoxicillin/clavulanate. For school-aged children and in children in 

whom infection with M. pneumoniae or C. pneumoniae is suggested, a macrolide 

antibiotic such as azithromycin is an appropriate choice. 

The empiric treatment of suspected bacterial pneumonia in a hospitalized child 

requires an approach based on the clinical manifestations at the time of 

presentation. Parenteral cefotaxime or ceftriaxone is the mainstay of therapy when 

bacterial pneumonia is suggested. If clinical features suggest staphylococcal 

pneumonia (pneumatoceles, empyema), initial antimicrobial therapy should also 

include vancomycin or clindamycin. 

If viral pneumonia is suspected, it is reasonable to withhold antibiotic therapy, 

especially for those patients who are mildly ill, have clinical evidence suggesting 



viral infection, and are in no respiratory distress. Up to 30%  of patients with known 

viral infection may have coexisting bacterial pathogens. Therefore, if the decision is 

made to withhold antibiotic therapy on the basis of presumptive diagnosis of a viral 

infection, deterioration in clinical status should signal the possibility of 

superimposed bacterial infection, and antibiotic therapy should be initiated. 

In developing countries, oral zinc (20  mg/day) helps accelerate recovery from severe 

pneumonia. The optimal duration of antibiotic treatment for pneumonia has not 

been well-established in controlled studies. For pneumococcal pneumonia, 

antibiotics should probably be continued until the patient has been afebrile for 72  

hours, and the total duration should not be less than 10  to 14  days (or 5 days if 

azithromycin is used). Available data do not support prolonged courses of treatment 

for uncomplicated pneumonia.  

Prognosis  

Typically, patients with uncomplicated community-acquired bacterial pneumonial  

show response to therapy, with improvement in clinical symptoms (fever, cough, 

tachypnea, chest pain), within 48-96  hr of initiation of antibiotics. Radiographic 

evidence of improvement lags substantially behind clinical improvement. A number 

of factors must be considered when a patient does not improve with appropriate 

antibiotic therapy: (1) complications, such as empyema; (2) bacterial resistance; (3) 

nonbacterial etiologies such as viruses and aspiration of foreign bodies or food; (4) 

bronchial obstruction from endobronchial lesions, foreign body, or mucous plugs; 

(5) pre-existing diseases such as immunodeficiencies, ciliary dyskinesia, cystic 

fibrosis, pulmonary sequestration, or cystic adenomatoid malformation 

Complications  

Complications of pneumonia are usually the result of direct spread of bacterial 

infection within the thoracic cavity (pleural effusion, empyema, pericarditis) or 

bacteremia and hematologic spread .Meningitis, suppurative arthritis, and 

osteomyelitis are rare complications of hematologic spread of pneumococcal or H. 

influenzae type b infection 
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