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A.	Provided by Sharon Wallace, Division of Outbreak Investigation, Maryland Department of Health and Mental Hygiene.





	There is no information available at this time.





B.	The Johns Hopkins Hospital, Department of Pathology, Information provided by, 


	Hubert H. Fenton, M.D.


Clinical Information: A 65-year-old HIV-positive African American woman presented on 1/4/06 with a four day history of poor health, and headaches.  At the time of presentation, she had a CD4 count of 144.  PMH was significant for coronary artery disease with an endovascular stent to the LAD following an MI in 7/03. On examination she was lethargic but arousable. The patient followed limited commands but was not able to cooperate with a full neurological exam. There was no evidence of nuchal rigidity. A sample of CSF was sent from the emergency room which on gram stain showed gram positive cocci. The organism was not thought to be reactive with Quellung antisera. After overnight incubation, no colonies grew; however there was growth of a few colonies of Streptococcus pneumoniae on day two. Of note, during her admission the patient developed SIADH with sodium of 128 meq/L and urine osmolality of 614. 


 Streptococcus pneumoniae. 


Clinical Significance: S. pneumoniae frequently colonizes the nasopharynx, where it can be detected in 5-10 percent of healthy adults and in 20-40 percent of healthy children. S. pneumoniae causes infections of the middle ear, sinuses, trachea, bronchi, central nervous system, heart valves, bones, joints, pleural and peritoneal cavities. Primary bacteremia occurs commonly in children but infrequently in adults. S. pneumoniae is a particularly common cause of otitis media and sinusitis; S. pneumoniae is typically either the most common isolate or second to non-typeable Haemophilus influenzae. Except during epidemics of meningococcal infection, S. pneumoniae is the most common etiologic agent of bacterial meningitis in adults. S. pneumoniae causes pneumococcal pneumonia, the distinctive symptoms of which are fever, cough and rust colored sputum production. Most patients with pneumococcal pneumonia have underlying factors that predispose to infection. Common underlying factors include alcoholism, pulmonary disease, heart disease and smoking. 


Microbiology: Streptococcus pneumoniae is an encapsulated gram-positive, lancet-shaped coccus (elongated cocci with a slightly pointed outer curvature). Usually they are seen as pairs of cocci (diplococci), but they may also occur singly and in short chains. 


Individual cells are between 0.5 and 1.25 micrometers in diameter.  Two serotypes, types 3 and 37, are mucoid. Pneumococci spontaneously undergo a genetically determined, phase variation from opaque to











transparent colonies at a rate of 1 in 105. The transparent colony type is adapted to colonization of the nasopharynx, whereas the opaque variant is suited for survival in blood. They do not form spores, and they are nonmotile. Streptococcus pneumoniae is a fermentative, aerotolerant anaerobe, growing best in 5% carbon dioxide. Nearly 20% of fresh clinical isolates require fully anaerobic conditions. The organism is a facultative anaerobe that does not produce catalase or cytochrome oxidase. S. pneumoniae is alpha-hemolytic, meaning that it produces only partial lysis of cells to produce greenish discoloration around the colony. S. pneumoniae can be differentiated from other alpha-hemolytic streptococci by colony morphology on blood agar plates, by immunological reaction with type-specific antisera (Quellung test), by solubility in bile salts and by susceptibility to optochin (ethyl hydrocupreine). While a great majority of isolates are susceptible to optochin, resistant strains do occur. Streptococcus pneumoniae is a very fragile bacterium and contains within itself the enzymatic ability to disrupt and to disintegrate the cells. The enzyme is called an autolysin. The physiological role of this autolysin is to cause the culture to undergo a characteristic autolysis that kills the entire culture when grown to stationary phase. 





Diagnosis: Nearly all clinical isolates of S. pneumoniae contain an external polysaccharide capsule; the occasional exceptions to this rule have been associated with conjunctivitis. More than 90 serotypes have been identified on the basis of differences in the composition of the external capsule. Typically, pneumococci form a 14-mm zone of inhibition around a 5 mg optochin disc, and undergo lysis by bile salts (e.g. deoxycholate). Addition of a few drops of 10% deoxycholate at 37°C lyses the entire culture in minutes. The ability of deoxycholate to dissolve the cell wall, depends upon the presence of an autolytic enzyme, autolysin LytA. Virtually all clinical isolates of pneumococci harbor the autolysin and undergo deoxycholate lysis. The quellung reaction forms the basis of serotyping and relies on the swelling of the capsule upon binding of homologous anticapsular antibody. The test consists of mixing a loopful of colony with equal quantity of specific antiserum and then examining microscopically for capsular swelling. Although generally highly specific, cross-reactivity has been observed between capsular types 2 and 5, 3 and 8, 7 and 18, 13 and 30, and with E. coli, Klebsiella, H. influenzaeType b, and certain viridans streptococci.





Vaccines:  Given the 90 different capsular types of pneumococci, a comprehensive vaccine based on


polysaccharide alone is not feasible. Thus, vaccines based on a subgroup of highly prevalent types have


been formulated. The number of serotypes in the vaccine has increased from four in 1945, to 14 in the


1970s, and finally to the current 23-valent formulation (25 mg of each of serotypes 1, 2, 3, 4, 5, 6B, 7F,


8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F). These serotypes


represent 85-90% of those that cause invasive disease and the vaccine efficacy is estimated at 60%. This


is further complicated by the fact that polysaccharides are not immunogenic in children under the age of


2 years where a significant amount of disease occurs. To address this issue of childhood vaccinations


Pneumococcal conjugate vaccines (PCV7, Prevnar®) has been developed for use in this age group. The


seven serotypes were chosen to include those that most commonly cause invasive disease in young


children in the United States. In a prelicensure study that included more than 37,000 infants and was


conducted in Northern California, the efficacy of PCV7 in preventing invasive pneumococcal disease (IPD)


caused by vaccine serotypes was 97.4 percent (95%CI 82.7-99.9) �.  In another prelicensure
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