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had a therapeutic splenectomy because some residual splenic tissue may remain when the spleen is removed after trauma.  This residual tissue is, however, frequently functionally and histologically abnormal (6).

Epidemiology:  C. canimorsus infection has been reported in the United Sates, Canada, Europe, and Australia.  It was found in the gingival crevices of 16% of dogs and 17.7% of cats in one study (7).  The organism is typically transmitted via exposure to dogs .  In one study, 54% of the cases were transmitted through dog bites and 8.5% through dog scratches, although 27% of cases resulted from mere exposure to a dog (7).  In another study, 56% of infections were associated with dog bites, and 14% were associated with dogs licking preexisting wounds (7).  There are also reports of C. canimorsus infection in people who have been in contact with cats, tigers, bears and coyotes.  The male:female ratio of affected patients is 2.9:1 (7).  All ages are affected.  The youngest reported patient was 4 months old, and the oldest reported patient was 83 years old; however, infections are most frequent in 50-70 year olds (7).  The most plausible way that the patient described in this newsletter was infected with C. canimorsus is through exposure to his dog.

Laboratory Diagnosis:  It is helpful to alert the laboratory to the possibility that a patient may be infected with C. canimorsus because this organism requires specific conditions for growth and can be challenging to culture.  A rapid presumptive diagnosis may be obtained by observing fusiform gram-negative rods within neutrophils.
C. canimorsus is rarely isolated from bite wounds, and is more frequently isolated from blood or CSF.  It grows  best at 35ºC in a carbon dioxide-enriched environment, and will not grow in ambient air.  C. canimorsus grows poorly on sheep blood agar and somewhat better on chocolate agar, but supplementation of these nutrient media  with cysteine results in substantially more vigorous growth.  Colonies are typically first visualized after 3-7 days of incubation.  Blood cultures from individuals with suspected C. canimorsus infection must be held for at least 14 days (7).

C. canimorsus may be differentiated from other Capnocytophaga species using biochemical tests.  C. canimorsus and C. cynodegmi are the only two Capnocytophaga species that are oxidase-positive and catalase-positive.  C. canimorsus and C. cynodegmi can be differentiated because C. canimorsus is nitrate-negative, whereas C. cynodegmi is nitrate-positive.  Additionally, C. cynodegmi ferments a wider array of sugars than C. canimorsus.  In order to obtain reliable results for biochemical tests, the dysgonic bacteria, including C. canimorsus, must be incubated in test media that has been supplemented with a small amount of serum.

C. canimorsus can also be identified by gas-liquid chromatographic analysis of cellular fatty acids, or by PCR amplification using standard 16S rRNA primers followed by sequencing.  It is preferable to utilize more than one of the aforementioned identification techniques and to correlate the results of these different techniques in order to confirm the identification of this organism.

Treatment:  If C. canimorsus infection is suspected, begin treatment before receiving a definitive diagnosis, as the diagnosis may take a number of days to obtain.  Penicillin G is the preferred antibiotic.  C. canimorsus is, however, susceptible to a number of antibiotics, including penicillins, ticarcillin, piperacillin, imipenen, erythromycin, vancomycin, clindamycin, 1st, 2nd and 3rd generation cephalosporins, chloramphanicol, rifampin, doxycycline, and quinolones.  In vitro studies have suggested that C. canimorsus may be resistant to aztreonam, aminoglycosides and trimethoprim-sulfamethoxazole.   In cases of septic shock, fibrinolytic therapy and plasmapheresis may be somewhat effective in alleviating symptoms (3).
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A.	Provided by Sharon Wallace, Division of Outbreak Investigation, Maryland Department of Health and Mental Hygiene.





        1 outbreak was reported to DHMH during MMWR Week 28 (July 10 � July 16):


        1 Gastroenteritis Outbreak


        1 outbreak of GASTROENTERITIS associated with a School in Caroline Co. 





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


	Amy Duffield, M.D., Ph.D. and Jeffery Schowinsky, M.D.





Capnocytophaga canimorsus 





Clinical Presentation:  A 52 y.o. male presented to an outside emergency department (ED) with a fever, shaking chills and mental status changes.  He had experienced a fever and chills the previous day, but felt better in the evening and decided not to seek medical attention.  The next morning, the patient was confused, and had difficulty speaking and an unstable gait.  His wife brought him to the ED.  In the ED, lab values and physical exam were consistent with septic shock, and the patient was cyanotic despite supplemental oxygen.  Abundant intracellular and extracellular bacilli were noted on a peripheral blood smear.  The patient died that afternoon while waiting for a room in the ICU.


	The patient’s past medical history  includes HCV, depression and a distant history of alcohol and IV drug abuse.  He had not undergone any treatment for HCV.  Past surgical history includes a splenectomy about 20 years ago secondary to trauma arising from a fall down the stairs.  Of note, the patient had no recent dog bites, but does own a dog.


	On autopsy, the patient appeared cyanotic.  Lung histology demonstrated no evidence of either acute respiratory distress syndrome or consolidation.  There was no obvious abscess or site of infection, although there was one partially scabbed over cut on the right lower extremity.  Misshapen fibrotic residual splenic tissue with reduced white pulp was noted, as well as a small accessory spleen.  The organism causing sepsis in this patient was identified as Capnocytophaga canimorsus in the Johns Hopkins microbiology laboratory using both gas-liquid chromatography and 16S rRNA sequencing.





Organism:  The fastidious gram-negative bacillus Capnocytophaga canimorsus (previously Dysgognic Fermenter-2 or “DF-2”) was first described in 1976.  It is a capnophilic facultative, motile, slender, fusiform bacillus.  Longer forms may appear curved.  C. canimorsus is found in the oral flora of cats and dogs, and is primarily associated with sepsis in splenectomized individuals.  This bacterium has one close relative, Capnocytophaga cynodegmi (previously “DF-2-like ”), which is also found in the oral flora of cats and dogs.  There are a number of less closely related Capnocytophaga species, many of which are part of the normal human oral flora.  These organisms, including C. ochracea, C. gingivalis and C. sputigena, play a role in the development of periodontal disease.





Clinical Significance:  Infection with C. canimorsus can manifest in many ways, most frequently as sepsis, but also as meningoencephalitis, wound infections with cellulitis, eye infections, pneumonia, endocarditis, acute abdomen and septic arthritis (1,2).  C. canimorsus sepsis may include symmetrical peripheral gangrene, and mortality in septic patients is 30% (3).  The mortality rate of C. canimorsus meningoencephalitis is 5% (4).  C. canimorus infection presenting as eye infections, endocarditis, acute abdomen and septic arthritis are rare.  The closely related bacterium C. cynodegmi is more commonly associated with wound infection, but  a case of overwhelming sepsis in a splenectomized patient due to infection with C. cynodegmi  was recently described (5). C. canimorsus has low virulence in healthy individuals.  Risk factors for overwhelming infection include splenectomy or asplenism, alcohol abuse, immunosupression, and cirrhosis.  Patients who have had a splenectomy secondary to trauma may have a reduced risk of sepsis compared to individuals who











