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A. Provided by Emily Luckman, Division of  Outbreak Investigation, Maryland Department of Mental Hygiene.

9 outbreaks were reported to DHMH during MMWR Week 5 (Jan. 27-Feb. 2, 2008):
1 Gastroenteritis outbreak

1 outbreak of GASTROENTERITIS associated with a Nursing Home (Allegany Co.)

8 Respiratory illness outbreaks

1 outbreak of INFLUENZA associated with a Nursing Home (Baltimore Co.)

2 outbreaks of ILI associated with Nursing Homes (Garrett Co., Calvert Co.)

3 outbreaks of PNEUMONIA/ILI associated with Nursing Homes (Baltimore City, Baltimore Co., Frederick Co.) 

1 outbreak of PNEUMONIA/ILI associated with an Assisted Living Facility (Carroll Co.)

1 outbreak of PNEUMONIA associated with a Nursing Home (Prince George's Co.)

11 outbreaks were reported to DHMH during MMWR Week 6 (Feb. 3-Feb. 9, 2008):

6 Gastroenteritis outbreaks

2 outbreaks of GASTROENTERITIS associated with Nursing Homes (Kent Co., Montgomery Co.)

3 outbreaks of GASTROENTERITIS associated with Assisted Living Facilities (Baltimore Co, 2 Anne Arundel Co.)

1 outbreak of GASTROENTERITIS associated with a Daycare Center (Baltimore City)

5 Respiratory illness outbreaks

2 outbreaks of ILI associated with Nursing Homes (Baltimore City, Baltimore Co.)

2 outbreaks of PNEUMONIA/INFLUENZA associated with Nursing Homes (Allegany Co., Baltimore Co.)

1 outbreak of PNEUMONIA associated with a Nursing Home (Washington Co.)
B.
The Johns Hopkins Hospital, Department of Pathology, Information provided by, 


Kathryn Jockovic, M.D.

Case History: The patient is a 60 year-old male with a history of Glioblastoma Multiforme, status post debulking surgery and dexamethasone taper.  The patient was admitted for progressive shortness of breath and a non-productive cough of three weeks’ duration.  A CT of the chest revealed bilateral ground glass opacities.  The patient did not tolerate bronchoscopy and was unable to produce a sputum sample.  The patient stated that he did not wish to be intubated or resuscitated.  His respiratory status rapidly deteriorated and the patient subsequently expired.  On autopsy, the lungs were noted to have alveolar spaces filled with pink, foamy, amorphous material, and were lined by hyaline membranes. A Grocott’s Methenamine silver stain highlighted multiple black cup-shaped cysts, consistent with Pneumocystis.  
Organism: Organisms belonging to the genus Pneumocystis are non-filamentous fungi which were once thought to be protozoa.   Phylogenic analysis based on the small subunit rRNA sequence revealed that Pneumocystis are actually members of the fungal kingdom.  There are many species within the genus Pneumocystis, each infecting a specific mammalian host.  Four species have been clearly defined: P. carinii, P. wakefieldiae, P. murina and P. jirovecii.  Of these, only P. jirovecii infects humans.  

Clinical Significance:  PCP is a common life-threatening opportunistic infection in AIDS patients and those who are otherwise immunocompromised. PCP is seen predominantly in AIDS patients with a CD4 count below 200 cells/mm3.  PCP appears to be increasing among organ transplant recipients and patients with underlying malignancy.  Patients with CNS tumors have been shown to be at increased risk of developing PCP while undergoing a glucocorticoid taper. Patients with PCP frequently present with dyspnea, a dry cough, chest tightness, fever, tachypnea and night sweats.  The organisms adhere to the type I pneumocytes, thereby impairing gas exchange.  Chest x-ray typically reveals diffuse interstitial infiltrates.  However, cavitary lesions are sometimes observed. 1-3% of patients with PCP who undergo postmortem examination are found to have extrapulmonary pneumocystosis.

Laboratory Diagnosis: Organisms belonging to the genus Pneumocystis cannot be cultured in vitro.  The primary tool for diagnosis of PCP is microscopic detection.  Pneumocystis can be detected in a number of different specimen types.  Induced sputum, bronchioalveolar lavage, tracheal aspirate, transbroncial biopsy, bronchial brush, pleural fluid and open lung biopsy have all been used successfully for diagnosis. The yield of a particular specimen depends on the overall organism burden. There are two characteristic histopathologic features of Pneumocystis infection: alveolar interstitial thickening and frothy eosinophilic exudate, which has a “honey-combed” appearance.  The organisms themselves are not visible with hematoxylin and eosin stain.  Special stains, such as Methenamine silver are required to visualize the organism.  Pneumocystis can be distinguished from other lung pathogens, such as Histoplasma capsulatum, by its lack of budding.   Silver stains highlight the cyst form of the organism, which appears as a black cup-shaped structure against a green background.  This stain does not distinguish between viable and non-viable forms of the organism, nor does it stain intracystic trophozoites or sporozoites.  PAS, toluidine blue, cresyl echt violet, and calcoflour white also stain the cyst wall and are subject to similar limitations.  Giemsa and Giemsa-like stains have the added benefit of staining the nuclei and cytoplasm of the sporozoites and trophozoites.  Immunofluorescent assays, which use fluorescein-conjugated monoclonal anti-P. jirovecii antibodies, represent another diagnostic modality.  Sensitivity depends on the particular monoclonal antibody used.  Some commercially available antibodies target the cyst form, while others target all forms of the organism.  Serologic analysis is useful for epidemiologic tracking, but is not a useful diagnostic tool, as most humans become seropostive by the age of four and are re-exposed to the organism in adulthood.   Amplification of P. jirovecci DNA is not routinely used, despite its high sensitivity.  The presence of P. jirovecci PCR products has not been shown to accurately correlate with disease activity.  However, PCR can be used to detect potentially drug-resistant strains or to identify various genotypes.  

Treatment: TMP-SMX is the preferred treatment for PCP. Alternatively, TMP-dapsone can be administered.  Second-line drugs include pentamidine or IV clindamycin plus oral primaquine.  Prednisone is given for patients with an arterial blood gas measurement showing a partial pressure of oxygen of 70 mmHg or less, or an alveolar-arterial oxygen gradient of 35 mmHg or more. 
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