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Epidemiology:  S. pneumoniae asymptomatically colonizes the nasopharynx of approximately 50% of the population (6).  Despite the high rate of carriage in the general population, most cases of pneumococcal infection occur in children or the elderly.  Children between the ages of 6 months and 4 years old tend to get pneumococcal otitis media, and adults over the age of 60 are more likely to get pneumococcal pneumonia.  Currently, S. pneumoniae pneumonia is the leading cause of community acquired pneumonia in adults, and it is also the most frequently isolated organism in bacterial meningitis in adults.  Risk factors for pneumococcal disease in adults includes cigarette smoking, preexisting pulmonary disease, viral respiratory tract infections, and decreased humoral immunity caused by conditions such as HIV, cirrhosis, lymphoma and asplenia.  Pneumococcal strains that are resistant to numerous antibiotics have emerged over the past 20 years, particularly penicillin-resistant and fluoroquinolone-resistant isolates (3).  Vancomycin tolerance, and resistance to macrolides have been reported as well (3).
Laboratory Diagnosis:  The diagnosis of pneumococcal pneumonia in adults can be challenging because of difficulty obtaining high quality sputum samples.  In patients whose symptoms suggest invasive pneumococcal disease, samples of blood and CSF are also obtained and cultured.  The sputum culture is negative even in 50% of patients with demonstrated S. pneumoniae bacteremia (7).  After a sputum sample is obtained, or after blood or fluid cultures begin to grow organisms, a Gram stain is performed.  If Gram positive diplococci are observed, the Quellung test is performed. In this test, pooled pneumococcal antisera are utilized to demonstrate the presence of S. pneumoniae capsular antigens.  A positive Quellung results in capsular swelling, which is visible under light microscopy, and suggests a diagnosis of S. pneumoniae.  Due to the possibility of false positive or false negative results from the Quellung test, all specimens are plated on blood agar, and a 6 mm disk impregnated with Optochin (ethyl hydrocupreine HCl) is placed on the plate.  The growth of alpha-hemolytic colonies on blood agar with a 14 mm zone of growth inhibition around the Optochin disk is considered confirmatory for S. pneumoniae identification.  In order to ascertain antibiotic susceptibilities for pneumococcus, susceptibility testing is preformed using penicillin, ceftriaxone, vancomycin and gatifloxacin.  It is particularly important to test for resistance to penicillin and quinolones, as resistance to these drugs has been documented for pneumococci, and these classes of antimicrobials are frequently used in the treatment of S. pneumoniae infections.

The Binax NOW S. pneumoniae antigen assay is performed upon request in the JHH microbiology laboratory as an adjunct to Gram stain and culture of blood and sputum samples in the diagnosis of pneumococcal infections.  This test has been validated for urine and CSF samples only, and has a sensitivity of 70-90% and a specificity of 80-100% in adults infected with S. pneumoniae (1).

Treatment:  Therapy for individuals who have presumed pneumococcal infection depends upon the treatment setting as well as the manifestations of the disease (8).  Outpatients with community acquired pneumonia are typically treated with an advanced generation macrolide, such as azithromycin, which will also cover atypical organisms.  Outpatients with underlying respiratory disease and inpatients are treated with a macrolide and a beta-lactam, or with an antipneumococcal quinolone.  In inpatients, IV delivery of the antibiotics is preferred.  Results of susceptibility testing may be utilized to tailor drug therapy, although studies have demonstrated that patients with pneumonia who are infected with beta lactam-resistant pneumococcus do well even if they are treated with beta-lactams (9).  This finding is not valid for patients with S. pneumoniae meningitis.

(1) Tuomanen, E. (2005) Pneumococcal Pneumonia in Adults. UpToDate.  (2) Martens, P., et al. (2004) BMC Infect Dis. 4:21.  (3) Tuomanen, E.  (2004) Microbiology; pathogenesis; and epidemiology of S. pneumoniae.  UpToDate.  (4) Sinave, C. (2004) Pneumococcal Infections. http://www.emedicine.com/med/topic1848.htm  (5) Koneman, E., et al. (1997) Diagnostic Microbiology. pp. 591-2. (6) Austrian, R. (1986) J Antimicrob Chemother. 18 suppl:A35.  (7) Barrett-Connor, E. (1971) Am Rev Respir Dis. 103:845-8.   (8) American Thoracic Society Guidelines for the Empiric Treatment of Community-acquired Pneumonia (2001)  (9) Moroney, J., et al. (2001) Clin Infect Dis. 33:797-805.
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       There were no outbreaks reported to DHMH during MMWR Week 30 (July 24 � July 30):


B.	The Johns Hopkins Hospital, Department of Pathology, Information provided by, Amy Duffield, M.D., Ph.D.





Clinical Presentation:  A 52-year-old HIV-positive male presented to the emergency department complaining of 1 to 2 days of malaise, neck stiffness, photophobia, fever and chills. He denied chest pain, cough, and shortness of breath.  On admission, the patient was febrile, tachycardic, hypotensive, and saturating 95% on room air.  Head CT indicated no acute intracranial abnormality, and chest films demonstrated a focal infiltrate in the left lower lobe.  A lumbar puncture was performed, and opening pressure, protein, glucose and cell count were all within normal limits.  CSF was negative for Cryptococcus neoformans antigen.  Blood cultures performed on admission were positive for Streptococcus pneumoniae after one day.  Sputum cultures demonstrated very light mixed respiratory flora and moderate yeast.  The patient was initially treated with IV gatifloxacin, and then transitioned to oral gatifloxacin.  All subsequent cultures were negative.  With aggressive rehydration and antibiotic therapy, the patient improved rapidly and he was discharged 4 days after admission.


Organism:  Streptococcus pneumoniae was identified in 1881.  It is a gram-positive, alpha-hemolytic catalase-negative encapsulated diplococcus.  S. pneumoniae has several distinctive characteristics that affect the pathogenesis of pneumococcal infections.  Pneumococci have a polysaccharide capsule that help prevent opsonization and phagocytosis.  There are at least 90 different capsular variants, each of which may be associated with a specific clinical entity.  Capsular types 1, 2, 3, 5, 7 and 8 are associated with lobar pneumonia (1).  The pneumococcal serotype can also be related to severity of disease, and invasive disease with serotype 1 has been associated with a decreased risk of in-hospital mortality, whereas serotype 3 has been associated with an increased risk of in-hospital mortality (2).  Pneumococci are able to adhere to host cells in order to facilitate colonization, although they do not have the filamentous structures such as pili that typically mediate attachment to host epithelium.  Instead, S. pneumoniae attaches to epithelium in the nasopharynx using proteins in the bacterium’s cell wall that bind to carbohydrates in the host cell’s plasma membrane, such as sialic acid (3).  Although S. pneumoniae can adhere to host cells, this organism is not highly invasive because its capsule inhibits phagocytosis.  Pneumococci that are phagocytosed can transit the cytoplasm and then be exocytosed from the host cell.  This transcytosis may be the mechanism for the introduction of hematogenous S. pneumoniae into the CSF in pneumococcal meningitis (3).  Components of the cell wall are responsible for the florid host response to S. pneumoniae infection, and this organism does not appear to produce toxins (3).


Clinical Significance:  S. pneumoniae colonizes the upper respiratory tract of a significant percentage of both adults and children.  Most colonized individuals do not develop disease; however, an overwhelming dose of bacteria, the introduction of a new serotype, or reduced host defenses can lead to infection.  Diseases caused by S. pneumoniae include otitis media, sinusitis, pneumonia with or without sepsis, meningitis, and primary bacteremia.  Sepsis may lead to tissue seeding, resulting in septic arthritis, myositis, pericarditis, osteomyelitis, and endocarditis. Pneumococci are also associated with 50-90% of post-splenectomy sepsis, and spontaneous bacterial peritonitis in cirrhotic individuals (4).


In this patient, there was concern for both pneumonia and meningitis.  The pneumonia associated with S. pneumoniae infection typically has a rapid onset with fever, chills, cough, chest pain and copious sputum production, although elderly patients may present with more mild or more fulminant disease.  Lobar consolidation is frequently observed on imaging studies.  The case fatality rate for pneumococcal pneumonia is approximately 5% (7).  About 20-30% of patients with pneumococcal pneumonia also have positive blood cultures, and there is a 20-30% case fatality rate for these patients (5).  S. pneumoniae meningitis typically occurs secondary to S. pneumoniae bacteremia, although it is also associated with meningitis following skull fracture.  Pneumococcal meningitis has a fatality rate of 20-25% (5).  Unlike Neisseria meningitidis meningitis, pneumococcal meningitis does not have any distinctive clinical features.  This illness presents rapidly with the symptoms of bacterial meningitis, including headache, nuchal rigidity, fever, chills, photophobia, vomiting, focal neurologic symptoms, seizures and altered mental status.  A petechial rash may be present.











